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THE INTEGRATED CIRCUITS CATALOG . . 

In this 1616-page data book, Texas Instruments is pleased to present 
important technical information on industcy's broadest 'line of integrated 
circuits: · ' ,. · 

You'll find essential design fuformation on TTL (including Standard 
54/74, low-power, high.:Speed, and Schottky), Linear, MOS, ECL, Hybrid, 

. and Radiation 'Hardeq~d-plus Systems interface circuits !Ind line summaries 
of DTL, High-Noise-Immunity Logic and SNF/SNG. · 

The indexes are d~signed for ease in circuit selection with margin tabs 
to guide you quickly to general circuit catagories, and. m,imerical and fµnQ­
tionaI indexes to help you locate specific circuits. Selection and cross~ 
reference guides for many circ~its -are presented to lfelp you identify Tl's 

' nearestequivalen:t to competitive.circutts. . ' 

High reliability of I Cs is covered in a section devoted fo the MACH. IV 
Procureinerit Specification in accordance with MIL STi'.>'883 - a program 

'> ,,., ' ' ,f . ff· ,. '' ' •', 

initiate.ii.l?Y. TI to e11:s.ure thatqi\ality[JPd reliability are bufltinto, nQt tested 
irito integrated circ\lits. ' . . ' .· .. 

In ;addition to the circuits included m this .catalog, Tl's ext~nsive 
cµstom capability is structured fo manufacture ci:i:yuits ,to individual 
customers' specification. For more· information on how TI can design, 
build, and test circuits tailored fo y-pur specific requirements; contact your 
TI field sales engineer. . . , , '· 

Although this volumi: offers design and specification data only for 
integrated . circuits, we provide a listing of . all. Tl sta:ridard. discrete semi­
conducfors and components in the section immediately following the IC 
indexes: ' The discrete' listing ' iriclti<les . a breakout by . classification and 
application of the popular Preferred line of .TI semiconductors . and c;om~ 
ponent.S. Gomplete te<;hnical •. data. for any of ~ese · Prefen;ed .. Semicon­
ducto}S iµi,d_. Co111ponents are ayailable from your nearest Ti field sales 
office, locaI authorized TLdistributor, or by writing direct to: Marketing 
anci · Inf9nnation Sefvices, Texas Instruments lnc;orporated, P. 0. Box 5012, 
MS 30&, Dallas,. Texas. 75222. 

... We. sin.c~rely .. hope, you. will find The Integratyd prcuits Catalog :for 
Design EI)gineers a meaningful addition to your technical library. It 
represent~ fourteen years of continuing circuit.lnnovation, refinement; afld 

• • sopbistieatiC>tlby;TI engineers. · 
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LETTER SYMBOLS, TERMS, AND DEFINITIONS 
FOR DIGITAL INTEGRATED CIRCUITS 

The material which follows applies particularly to the following product lines: TTL, DTL, ECL, and interface circuits having 
TTL-compatible inputs or outputs. 

When several letter symbols are shown, the first is the symbol used on the more recently issued data sheets; the symbol in 
parentheses was used on earlier data sheets !Ind .has the same meaning. M,any of these ,older symbols contain a numeral one or 
zero which represents the binary logic level, assuming positive logic (1 =high level, 0 =low level). The newer symbols are in 
accordance with those currently agreed upon by the JEDEC Council of the Electronic Industries Association (EIA) for 
national use and by the I n.ternational Electrotechnical Commission (I EC) for international use. 

The final section contains definitions relating to the classification of circuits by degree of complexity. The definitions for MSI 
and LSI have been agreed by the JEDEC Council. 

VOLTAGES 

V1 H· (Vin( 1 )l High-level input voltage 
An inpu• voltage level within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. A. minimµm vaJµe is specified which is the least-positive (most-negative) value of 
high-level input voltage for which operation of the logic element within specification limits is guaranteed. 

V1 L· IVin(O)l low-level input voltage 
An input voltage level within the less positive (more negative) of the two. ranges of values used to represent 
the binary variables. A maximum value is specified which is the most-positive (least-negative) value of 
low-level input voltage for which operation of the logic element within specification limits is guaranteed. 

VT+ Positive-going threshold voltage 
The voltage level at a transition-operated input which, as the input voltage rises from the defined low level, 
causes operation of the logic element according to specification. 

VT_ Negative-going threshold voltage 
The voltage level at a transition-operated input which, as the input voltage falls from the defined high level, 
causes operation of the logic element according to specification. 

VoH. (V0 ut(1)l High-level output voltage 
The voltage at <in output terminal for a specified output current loH (I load) with input conditions applied 
which according to the product specification will establish a high .level at the output. 

VoL. IVout(O)l Low-level output voltage 
The voltage at an output terminal for a specified output current IQL (lsinkl with input conditions applied 
Which according to the product specific(!tion will establish a low level at the· output. 

Vo(on). (V0 nl On-state output voltage 
The voltage at a.n output terminal for a specified output current witJi1 input conditions applied which 
accorqing to the product spec;jfication will cause the output switching element to be in the on state. 

Note: This characteristic is usua!!Y specified only for outputs not having internal pull-up elements. 

Vo(off), (V0ff) Off-state output voltage 
The voltage at an output terminal for a specified output current with input conditions applied which 
according to the product specification will cause the output switching element to be in the off state. 

No~~: This characteristic !G usually specified only for outputs not having internal pull-up elements. 



CURRENTS 

l1H. llln(1)l High-level input current 
: 'thl! current flowing into* an input when a specified high-level voltage is applied tothat input. 

11 L. llin(O)I Low-level input current 
The currentflowing into* an input when a specified low-level voltage is applied to that input .. · 

loH. llout(1)1 High-level output current 
The current flowing into* the output with a specified high-level output voltage VoH (Vout(1 )l applied. 

Note:. This parameter is usually spe.cified for outputs intended to drive.other logic cir~uhs. 
' • J \' • ~ ' " ' , '' ' • • . ' < \ : 

lo(o'ff); (loffl 'bfl:-state output currer:it · . , . . · . . . · _· 
. . The ~urr'ent flowing into* an 09tput with a specified output voltaQe appiled and in~ut cdnditions applied 

ios 

which according to the prod~ct specific11tiori will' cause the output switching element 'to be in the off state. 
·: • . . . ~ - • ' J. - ' ' - .' . ••· ,· •· 

Note: This parameter is usually specified for outputs intended to drive devices other than logic circuits. 

Short..cH:cu@,output current 
i :Th11 .c1.rnrent w'1jch,fl~w,;. into~. an qutput when that OL!tput is short-circuitfld to grounq . .(or other specified 
. potentifJI} wit!\ input \:Ondit.ions applied to establish the outpu~ logic !evel farthest from ground potential 
(or -other_ spEici,fiej:I. Potential). 

lccH. llcc(1)I, IEEH etc. Supply curre~t. high-level output 
The current flowing into* the indicated su·pply terminai of a microcircuit when the QlltPut is (or, all outputs 
are~at a~bigh..tevel voltage. 

,;,)C::CL•}lcct~),l.~e.;1=1.,etc .. ~1_1ply~urr:~mt:l~w~!~elou~put, , . , : -""·· . .• :w; . 
The current flowing mto" the indicated supply terminal of a m1crqcircu1t when the output 1s (or all outputs 
are) at a low-level voltage. ·'·' ·· ' . . '' . · · · 

DYNAMIC CHARACTERISTICS 

,fma1(- M_axt111um '?!~k. f~l,!ll'l~ _lf:>"~~o\J$1'>'. $hown a~ "f#;<>_ck" under "switch.ing charf1C1:eristi~~;;-I ' 
. Tfl~ highest rat~ at wb_ich the: clock .ir,iput of a bi.stable circuit <;af1 be driven through its required sequence 

' . while. m~intaining st~ble t~ansi~ion~ of iogic level at the outp~i: in ~c~idance with' the truth table or 
specifiedJogic rules. 

·1' 

tTLH. {t1I tr.ansition iime. i~w~tO-high-leitel (step 'or c_>utputl . .. . .. ·. . . . . . . 
. The H~e between a specified low-level voitage a'nd a specifiecf high~lever voltage on a waveform which is 

changingJrom the defined low level to the defined high levei. · · ' · 

tn1L ltol Tr,ansition time, hi_gh-to-iow-level ls:tep 0r output) .· . . ' ; ; . . ' · ... 
· · · ' Thll time '6etl.veel)' a si,ii:cified hi11h-level voltage'a,oda specified low-level voltage o.ri a waveform which is 

cha~ging from the defined, high l!!Vel ~o ~e definl!d lo'w level. · · · · · ' 

tPLH· ltpd( 111 Propagation delay time, low-to-high-level output , ... , . . . 
The time . betweEin _·the, si:iecifiecj referen~e.. pqints on, the input and output voltage _waveform~ with the 
output cha~ging from the defi~ed low level to.the define~ high level. · ' 

•current flowing out Qf a terminal ·is a rlegative valu~. 
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tPHL. ltpct(O)I Propagation dt!lay time, high·to-l~W..lrilil output · . <, . • 

The time b~ween the $pecified reference poir;its on the. input and output voltage waveforms with the 
output changing from the defined high level i:o the defined low level. · 

tw. Ctpl Averl(lge pulse will;~ . . . _, 
The tlme between 50-percent-amplitude points (or other specified reference points) on the leading and 
trailing edges of a pulse. 

tfiold Hold time .. · . ;, ·' . . . . . . .· 
The interval immediately following the active transition of the timing pulse (usu~lly the clock pulse) during 
which interval the data to be recognized must be maintained at .the inpu! to ensure its .continued 
recognition. For a dynamic .(transition-operated) input, this is the interval: immediately following the 
transition ·which constitutes the dynamic iiiput, during which interval a stea.dy-sfate logic level must be 
maintained at the input to ensure rei:ognition of the transition. . . ''' . . . 

·I 

tsetup Setup time 
The interval immediately preceding the active transition of the timing pulse (usually the clock pulse) during 
which interval the data to be i'ei:ogniii!d llltlst be maintained at the input (unfes5 release is specifically 
permitted) to ensure its. recognition. For a ·dynamic (transition-operated) input; this is the. interval 
immediately preceding the transition which constitute$ the dynam'ic· input, during which interval a 
steady-state logic level must be maintained at the input to ensure recognition of th.e transition. 

trelease Release time 
The interval between the release of data and the active transition of the timinl! pul5e (usually the clock 
pulse), this interval being sufficiently Short to ensure recognition of the released data. 

Note: When specifiec!, the interval designated "rel13ase time" ~alls Within the setup int~al and constitutes, 
in effect, a negative hoid time. · · · · · · • · 

CLASSIFICATION OF CIRCUIT COMPLEXITY 

Gate equivalent circuit 

LSI 

MSI 

A basic' un[t-of-measu,re of rejative digital-circuit c6mpleX'rtv':the ni,imber of!liite eqUiliat11\it ckcuits is that 
number of in.dividual logic gates that would have tc/be ih,etconnected to perform the'same function. 

~ . ' . !"<_ 1", ; -. • ' ';·" , -. . - '' .>: > , • .' ,_-. • - ,,. ·-'.~ - \;.., 

Large-Sc:ale integration 
A concept whereby a complete major,subsystem or svstem function is fabricated.as, a ~ngle microcircuit. In 
this context a major s0bsystem or sysfem •. wiietller logical Orlinear:··is 'consicie~~ to be.one ttiatcontains 
100 or more equivaleri{gates or circuitrv of similar con:iplexi'ty. . . 

" ;- ' ' ' ( > 

Medium-scale integration 
A concept whereby· a complete su~stem' or ~stem f1,nii:tion is fabricated as·~ sl~gle rriicrocirbuit. The 
sub~ystem or system' is smaller than for LSI, but. whettier digital or linear, Is considered to be one that 
contains 12 or more equivalent gates or dri:~itrY ~f simila~ oompiexity. .. . . . . . . . 

SSI Smali-scaie integration 
· Integrated cii-cuit5 of less complexity than ,mec;Uum-sciiie irit~gratiori (MSI). ·. 



THERMAL RESISTANCE OF INTEGRATED CIRCUIT PACKAGES 

Typical thermal resistance values of standard integrated circuit packages are shown in the table below. The values 
shown do not imply any guarantee, but represent the latest and best available data. Steady-state thermal conditions are 
implied in the resistance measurements. Also, the following definitions apply: 

ROJC - thermal resistance from junction to case using freon as a heat sink. This parameter offers good repeatability 
and a high degree (±5%) of correlation. 

ROJX - thermal resistance from junction to still air (25°C ambient) with package in a specified socket. This parameter 
is highly dependent on test conditions which are difficult to reproduce accurately. 

PACKAGE DESCRIPTION 

8-Pin P111$tic DIP 

14- or 16-Pin Plastic DIP 

24-Pin Plastic DIP 

14- or 16·Pin Ceramic DIP 

14- or 16-Pin Ceramic Flat Pak 

(Alloy Mounted) 

14-Pin Ceramic Flat Pak 

(Glass Mounted) 

8· or 10°Pin Plug·I n 

(Alloy Mounted) 

S. or 1().Pin Plug·I n 

(Glass Mounted! 

BIPOLAR PRODUCTS 
TYPICAL THERMAL RESISTANCES 

PACKAGE °C/WATT 

DESIGNATION RoJC ±5% RoJX ±15% 
p 52 95 

N 45 90 

N 35 65 

J 20 70 

W,U 45 160 

z 70 190 

L 40 120 

L 90 170 

>pecial test chips w~re used to obtain the above information. 

TEXAS INSTRUMENTS 
INCORPORATED 

ll'OST OFFICE aox 5012 • DALL,4.$, TeXAS 75222 

SOCKET USED FOR POWER 

RoJX MEASUREMENT (mW) 

Augat 300 

Augat 300 

Barnes 500 

Augat 300 

Barnes Carrier/ 

Contactor 
500 

Mech·Pak Carrier 300 

Barnes 400 

Barnes 700 

A·5 
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TYP.E NO. 

ECL2500 

ECL2501 

ECL2502 

ECL2503 

ECL2504 

ECL2505 

ECL2506 

ECL2507 

ECL2508 

ECL2509 

ECL2510 

ECL2511 

ECL2512 

ECL2513 

ECL2515 

ECL2516 

ECL2517 

ECL2520 

ECL2521 

ECL2522 

ECL2523 

ECL2530 

ECL2531 

ECL2536 

ECL2537 

ECL2540 

ECL2541 

ECL2542 

HIC037 

HIC106 

HIC107 

RSN14097 

RSN14925 

RSN15930 

RSN15932 

RSN15944 

RSN15945 

RSN15962 

RSN52709 

RSN5400 

RSN54HOO 

RSN54LOO 

RSN5404 

RSN54H04 

SEC.-PAGE 

4-1 

4-1 

4-1 

4-1 

4-1 

4-1 

4-13 

4-13 

4-13 

4-13 

4-13 

4-1 

4-13 

4-13 

4-33 

4-33 

4-45 

4-53 

4-53 

4-53 

4-53 

4-65 

4-65 

4-73 

4-73 

4-85 

4-85 

4-85 

15-1 

15-3 

15-6 

10-57 

10-57 

10-57 

10-57 

10-57 

10-57 

10-57 

10-58 

10-6 

10-6 

10-32 

10-8 

10-8 

TYPE NO. SEC.-PAGE TYPE NO. SEC.-PAGE 

RSN5410 

RSN54H10 

RSN54L 10 

RSN5420 

RSN54H20 

RSN54L20 

RSN5431 

RSN54H31 

RSN5440 

RSN54H40 

RSN5456 

RSN54H56 

RSN5457 

RSN54H57 

RSN54L57 

RSN5458 

RSN54H58 

RSN54L71 

RSN54L72 

RSN5474 

RSN54H74 

RSN54L74 

RSN54H103 

RSN54130L 

RSN54131 L 

RSN55900 

RSN55910 

RSN55920 

SMA1001 

SMA2001 

SMA2002 

SNF10 

SNF11 

SNF12 

SNF13 

SNF20 

SNF21 

SNF22 

SNF23 

SNF30 

SNF31 

SNF32 

SNF33 

SNF50 

10-6 

10-6 

10-32 

10-6 

10-6 

10-32 

10-6 

10-6 

10-9 

10-9 

10-10 

10-10 

10-10 

10-10 

10-34 

10-10 

10-10 

10-35 

10-38 

10-12 

10-12 

10-41 

10-15 

10-32 

10-32 

10-35 

10-5 

10-55 

14-286 

14-289 

14-294 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12,12 

12-12 

12-12 

12-12 

SNF51 

SNF52 

SNF53 

SNF60 

SNF61 

SNF62 

SNF63 

SNF100 

SNF101 

SNF102 

SNF 103 

SNF110 

SNF111 

SNF112 

SNF113 

SNF120 

SNF121 

SNF122 

SNF123 

SNF130 

SNF131 

SNF132 

SNF133 

SNF200 

SNF201 

SNF'.202 

SNF203 

SNF210 

SNF211 

SNF212 

SNF213 

SNF250 

SNF251 

SNF252 

SNF253 

SNF260 

SNF261 

SNF262 

SNF263 

SNG40 

SNG41 

SNG42 

SNG43 

SNG50 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12.-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12 

12-12. 

12-12 

12-12 

12-4 

12-4 

12-4 

12-4 

12-4 

NUMERICAL INDEX 

TYPE NO. 

SNG51 

SNG52 

SNG53 

SNG60 

SNG61 

SNG62 

SNG63 

SNG70 

SNG71 

SNG72 

SNG73 

SNG80 

SNG81 

SNG82 

SNG83 

SNG90 

SNG91 

SNG92 

SNG93 

SNG100 

SNG101 

SNG102 

SNG103 

SNG110 

SNG111 

SNG112 

SNG113 

SNG120 

SNG121 

SNG122 

SNG123 

SNG130 

SNG131 

SNG132 

SNG133 

SNG140 

SNG141 

SNG142 

SNG143 

SNG150 

SNG151 

SNG152 

SNG153 

SNG160 

SEC.-PAGE 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-5 

12-5 

12-5 

12-5 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-5 

12-5 

12-5 

12-5 

12-4 

12-4 

12-4 

12-4 

12-5 

12-5 

12-5 

12-5 

12-5 

• 

B-1 



• 

B-2 

NUMERICAL INDEX 

TYPE NO. 

SNG 161 

SNG162 

SNG163 

SNG170 

SNG171 

SNG172 

SNG173 

SNG180 

SNG181 

SNG182 

SNG183 

SNG190 

SNG191 

SNG192 

SNG193 

SNG200 

SNG201 

SNG202 

SNG203 

SNG210 

SNG211 

SNG212 

SNG213 

SNG220 

SNG221 

SNG222 

SNG223 

SNG230 

SNG231 

SNG232 

SNG233 

SNG240 

SNG241 

SNG242 

SNG243 

SNG250 

SNG251 

SNG252 

SNG253 

SNG260 

SNG261 

SNG262 

SNG263 

SNG270 

SEC.-PAGE 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-4 

12-4 

12-4 

12'4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-5 

12-5 

12-5 

12-5 

12-4 

12-4 

12-4 

12-4 

12-4 

12,4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-5 

TYPE NO. 

SNG271 

SNG272 

SNG273 

SNG280 

SNG281 

SNG282 

SNG283 

SNG290 

SNG291 

SNG292 

SNG293 

SNG300 

SNG301 

SNG302 

SNG303 

SNG310 

SNG311 

SNG312 

SNG313 

SNG320 

SNG321 

SNG322 

SNG323 

SNG351 

SNG353 

SN15301 

SN15302 

SN15303 

SN15312 

SN15321 

SN15323 

SN15324 

SN15325 

SN15326 

SN15342 

SN15370 

SN15830 

SN15831 

SN15832 

SN15833 

SN15834 

SN15835 

SN15836 

SN15837 

SEC.-PAGE 

12-5 

12-5 

12c5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-5 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-4 

12-5 

12°5 

13-1 

13-1 

13-1 

13-1 

13-1 

13-1 

13-1 

13-1 

13-1 

13-1 

13-1 

11-4 

11-4 

11-4 

11-4 

11-4 

1h4 

11-4 

11-4 

TYPE NO. 

SN15838 

SN15844 

SN15845 

SN15846 

SN15848 

SN15849 

SN15850 

SN15851 

SN15857 

SN15858 

SN15861 

SN15862 

SN15863 

SN15930 

SN15931 

SN15932 

SN15933 

SN15934 

SN15935 

SN15936 

SN15937 

SN15938 

SN15944 

SN15945 

SN15946 

SN15948 

SN15949 

SN15950 

SN15951 

SN15957 

SN15958 

SN15961 

SN15962 

SN15963 

SN151800 

SN151801 

SN151802 

SN151803 

SN151804 

SN151805 

SN151806 

SN151807 

SN151808 

SN151809 

SEC.-PAGE 

11-4 

11-4 

11-4 

11~4 

11-4 

11-4 

11-4 

11-4 

11-5 

11-5 

11-4 

11-5 

11-5 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-4 

11-5 

11-5 

11-4 

11-5 

11-5 

11-5 

11-5 

11-5 

11•5 

11-5 

11-5 

11-5 

11'5 

11-5 

11-5 

TEXAS INSTRUMENTS 
INCORPORATED 

F>OST OFFICE BOX 5012 • ·DALLAS, TEXAS 75222 

TYPE NO' 

SN151810 

SN151812 

SN151900 

SN151901 

SN151902 

SN151903 

SN151904 

SN151905 

SN151906 

SN 151907 

SN151908 

SN151909 

SN151910 

SN151911 

SN151912 

SN158093 

SN158094 

SN158097 

SN158099 

SN159093 

SN159094 

SN159097 

SN159099 

SN52101A 

SN52107 

SN52510 

SN52514 

SN52558 

SN52702 

SN52709 

SN52709A 

SN52710 

SN52711 

SN52720 

SN52733 

SN52741 

SN52747 

SN52748 

SN52770 

SN52771 

SN52810 

SN52811 

SN52820 

SN5400 

SEC.-PAGE 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

11-5 

3-5 

3-9 

3-60 

3-66 

3-13 

3-18 

3-27 

3-27 

3-68 

3-72 

3-77 

3-94 

3-34 

3-39 

3-43 

3-47 

3-53 

3-79 

·3-8.5 

3-91 

6-5 



TYPE NO. 

SN54HOO 

SN54LOO 

SN54SOO 

SN5401 

SN54H01 

SN54L01 

SN5402 

SN54L02 

SN5403 

SN54L03 

SN154S03 

SN5404 

SN.54H04 

SN54L04 

SN54S04 

SN405 

SN54H05 

SN54S05 

SN5406 

SN5407 

SN54oS 

SN5409 

SN5410 

SN54H10 

SN54L 10 

si\154510 

SN54H11 

SN54S11 

SN5412 

SN5413 

SN54S15 

SN5416 

SN5417 

SN5420 

SN54H20 

SN54L20 

SN54S20 

SN54H21 

SN54H22 

SN54S22 

SN5423 

SN5425 

SN5426 

SN5427 

~C.-PAGE 

7-5 

8-4 

5-4 

·6-6 

7-6 

.8-5 

&9 

8-6 

6-10 

8-5 

5-8 

6-11 

7-9 

8-9 

S.8 

6-12 

7-10 

.!).8 

6-13 

6-15 

6-17 

&17 

6-20 

7-11. 

8-10 

!).4. 

7:12 

• !).10 

6-21 

6-22 

!).10 

6-13 

6-15' 

6-26 

7-13 

8-11 

S-4 

7-14 

7-15 

S-8 

6-27 

6-27 

6-30 

••&32 

TYPE NO. 

SN5430 

SN54H30 

SN54L30 

SN5432 

SN5437 

$N5438 

SN5440 

SN54H40 

SN54S40 

SN5442 

SN54L42 

SN5443 

SN54L43 

Sf\15444 

SN54L44 

SN5445 

SN5446A 

SN54L46 

SN5447A 

SN54L47 

SN5448 

SN5449 

SN5450 

SN54H50 

SN5451 

SN54H51 

SN54L51 

SN!l'4H52 

SN5453 

SN54H53 

SN5454 

SN54H54 

SN54H55 

SN54L55 

SN5460 

SN54H60 

SN54H61 

SNMH62 

SN54S64 

SN54S65 

SN5470 

SN54H71 

SN54L71 

SN5472 

SEC.-PAGE 

·6-34 

7-16 

8-12 

6-35 

6-37 

6-37 

6-39 

7-17 

!).12 

9-148 

9-154 

9-148 

9-154 

9-148 

9-154 

9-175 

9-181 

9-198 

9-181 

9-198 

9-181 

9-181 

6-40 

7;18 

. 6-40 

7-18 

8-13 

7-20 

6-42 

7-22 

6-42 

7-22 

7-24 

8-15 

6-44 
7-26 

7-28 

7-29 

5-13 

5-13 

6-46 

7-31 

8-16 

6-49 

TYPE NO. 
SN54H72 

SN54L72 

SN5473 

SN54H73 

SN54L73 

SN5474 

SN54H74 

SN54L74 

SN54S74 

SN5475 

SN5476 

SN54H76 

SN5477 

SN54H78 

SN54L78 

SN5480 

SN5481 

SN5482 

SN5483 

SN54LS83 

SN5484 

SN5485 

SN54L85 

SN5486 

SN54L86 

SN54H87 

SN5488A 

SN5490 

SN54L90 

SN5492 

SN5493 

SN54L93 

SN5494 

SN5495A 

SN54L95 

SN5496 

SNS4L98 

SN54L99 

SN54100 

SN54H101 

SN54H102 

SN54H1.03 

S!\154104 

·sN54105 

SEC . .PAGE 
7-34 

8-19 

6-52 

7-37 

8-22 

6-55 

7-40 

8-25 

5-15 

9-213 

6-58 

7-44 

9-213 

7-47 

8-28 

9'255 

9-221 

9-264 

. 9-271 

9'279 

9•2:l1 

9-286 

9:209 

9-296 

9-300 

9-304 

9-235 

9-4 

9-9 

9-14 

9-19 

9-24 

9-58 

9-72 

9-79 

9-86 

'9-90 

9-96 

9-213 

;1.50 

7-53 

7-56 

7-61 

6-61 

TEXAS INSTRUMENTS 
LNCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

N.UMERICAL INDEX 

TYPE NO. 
SN54H106 

SN54107 

SN54H108 

SN54110 

SN54111 

SN54S112 

SN54S113 

SN54S114 

SN54121 

SN54122 

SN54L122 

SN54123 

SN54145 

SN54150 

SN54151 

SN54152 

SN54153 

SN54L153 

SN54154 

SN54155 

SN54156 

SNS4160 

SN54161 

SN54162 

SN54163 

SN54164 

SN43L 164 

SN54165 

SN54166 

Sf\154170 

SN54180 

SN54181 

SN54182 

SN54H183 

SN54184 

SN54185A 

SN54190 

SN54191 

SN54192 

SN54193 

SN54194 

SN54195 

SN54196 

SN54197 

SEC.-PAGE 
7-59 

6-52 

7-62 

6-66 

6-69 

5-17 

5-21 

l>-21 

&79 

6-79 

S-31 

&79 

9-175 

g..339 

9-339 

g..339 

·9-351 

9-358 

9-160 

9-167 

9-167 

9-41 

9-41 

9-41 

9-41 

9-122 

9-126 

9'130 

9-134 

9-248 

9.309 

9-315 

9-326 

9:332 

9-1.42 

9•142 

9-49 

9-49 

9-57 

9.57 

9-104 

9-108 

9-29 

9-29 

• 

8·3 



• 

B·4 

NUMERICAL INDEX 

TYPE NO. 

SN54198 

SN54199 

SN5510 

SN5511 

SN5512 

SN5514 

SN55107A 

SN55108A 

SN55109 

SN55110 

SN56502 

SN56514 

SN72301A 

SN72307 

Si\172400 

SN72510 

SN72514 

SN72558 

SN72702 

SN72709 

SN72710 

SN72711 

SN72720 

SN72733 

SN72741 

SN72747 

SN72748 

SN72770 

SN72771 

SN72810 

'SN72811 

SN72820 

SN7400 

SN74HOO 

SN74LOO 

SN74SOO 

SN7401 

SN74H01 

SN74L01 

SN7402 

SN7.4L02 

SN7403 

SN741.-03 

SN74S03 

SEC.-PAGE 

9-134 

9-134 

3-101 

3-115 

3-121 

3-·121 

3-130 

3-130 

3-130 

3-130 

3-277 

3-284 

3-5 

3-9 

3-270 

3-60 

3-66 

3-13 

3-18 

3-21 

3-68 

3-72 

3-77 

3-94 

3-34 

3-39 

3-43 

3-47 

3-53 

3-79 

3-85 

3-91 

6-5 
7:5 

8,4 

5-4 

6-6 

7-6. 
s..5 
6-lli 
S..6 

6-10 

S..5. 

6-B 

TYPE NO. 

SN7404 

SN74H04 

SN74L04 

SN74S04 

SN7405 

SN74H05 

SN74S05 

SN7406 

SN7407 

SN7408 

SN7409 

SN7410 

SN74H10 

SN74L 10 

SN74S10 

SN74H11 

SN74S11 

SN7412 

SN7413 

SN74S15 

SN7416 

SN7417 

SN7420 

SN74H20 

SN741.-20 

SN74S20 

SN74H21 

SN74H22 

SN74S22 

SN7423 

SN7425 

SN7426 

SN7427 

SN7430 

SN74H30 

SN74L30 

SN7432 

SN7431 

SN7438 

51117440 
SN74H40 

SN74S40 

SN7442 

SN74L42 

SEC.·PAGE 

6-·11 

7.9 

8-9 

5-8 

6-12 

7-10 

5-8 

6-13 

6-15 

6-17 

6-17 

6-20 

7-11 

S..10 

5.4 

·7.12 

5-10 

6-21 

6-22 

5-10 

6-13 

6-15 

6-26 

7-.13 

S..11 

5.4 

7-14 

7-15 

5-8 

6-27 

• 6-.27 

' 6-.30 

6-32 

6-34 

7'16 

S..12 

'·6-35 

6-37 

&3fii 

6-39 

:7c'1,7 

5-12 

9-.148 

9-154 

TYPE NO. 

SN7443 

SN74L43 

SN7444 

SN74L44 

SN7445 

SN7446A 

SN74L46 

SN7447A 

SN74L47 

SN7448 

SN7449 

SN7450 

SN74H50 

SN7451 

SN74H51 

SN74L51 

·SN74H52 

SN7453 

SN74H53 

SN7454 

SN74H54 

SN74H55 

SN74L55 

SN7460 

SN74H60 

SN74_H61 

SN74H62 

SN74S64 

SN74S65 

SN7470 

SN74H71 

SN74L71 

SN7472 

SN74H72 

SN74L72 

SN7473 

$N74H73 

SN74L73 

SN7474 

SN74H74 

SN74L74 

SN74S74 

SN7475 

SN7476 

SEC.-PAGE 

9-148 

9-154 ' 

9-148 

9-1!\4 

9-17!\ 

9-l81 

9-198 

9-181 

9-198 

9-Hl1 

9-181 

6-40 

7-18 

6-'!0 

7-.18 

8-13 

7-20 

6-42 

7-22 

6-42 

7-22 

7-24 

S..15 

6-45 

7-27 

7-28 

7-30 

5-13 

5-13 

6-46 

7-31 

S..16 

. ·6-49 

7-34 

8-1!} 

6-52 

7;.!37 

··S..22 

6-55 

:7-40 

·&-25 

5'1'5 

. 9·21·3 

··&58 

TEXAS INSTRUMENTS 
INCORPORATE'D 

'POST'OFFFCE EIOX·S012 • DALLAS, TEXAS ?5222 

TYPENQ. 

SN74H76 

SN7477 

SN74H78 

SN74L78 

SN7480 

SN7481 

SN7482 

SN74B3 

SN74LS83 

SN7.484. 

SN7485 

SN74L85 

SN7486 

SN74L86 

SN74H87 

SN7488A 

SN7489 

SN7490 

SN74.L90 

SN7492 

SN7493 

SN7.4L93 

SN7494 

SN7495A 

SN74L95 

SN7496 

SN7497 

SN74L98 

SN74L99 

SN74100 

SN74H10i 

SN74H102 

SN74H103 

SN74104 

SN74105 

SN74H106 

SN74107 

SN74H108 

SN74110 

~N74111 
SN74S112 

SN74Sl13 

SN74S114 

51\174121 

SEC.·PAGE 

7-44 

9-213 

7.47 

8-28 

9-255 

9-221 

9-264 

9-271 

9'279 

9-221 

9-286 

9-289 

9-296 

. 9-300 

9-304 

9-235 

9-230 

9.4 

9cg, 

9-14 

!H9 

9-24. 

'9'-58 

9.72 

9.79 

··9'·86 

9,35 

9-90 

g.95 

'9-213 

7-60 

''7'53 

7.55 

6-61 

. !;.fill 

7•59 

·6-52 

7-62 

6-66 

6-69" 

5-17 

5,21. 

·'5-21 

5,79 



TYPE NO. 

SN74122 

SN74l 122 

SN74123 

SN74141 

SN74145 

SN74150 

SN74151 

SN74152 

SN74153 

SN74L 153 

SN74154 

SN74155 

SN74156 

SN74160 

SN74161 

SN74162 

SN74163 

SN74164 

SN74l 164 

SN74165 

SN74166 

SN74167 

SN74170 

SN74180 

SN74181 

SN74182 

SN74H183 

SN74184 

SN74185A 

SN74190 

SN74191 

SN74192 

SN74193 

SN74194 

SN74195 

SN74196 

SN74197 

SN74198 

SN74199 

SN7510 

SN7511 

SN7512 

SN7514 

SN7520 

SEC.·PAGE 

6-79 

8-31 

6-79 

9-208 

9-175 

9-339 

9-339 

9-339 

9-351 

9-358 

9-160 

9-167 

9-167 

9-41 

9-41 

9-41 

9-41 

9-122 

9-126 

9-130 

9-134 

9-35 

9-248 

9-309 

9-315 

9-326 

9-332 

9-142 

9-142 

9.49 

9-49 

9-57 

9-57 

9-104 

9-108 

9-29 

9-29 

9-134 

9-134 

3-108 

3-115 

3-121 

3-121 

3-164 

TYPE NO. 

SN7521 

SN7522 

SN7523 

SN7524 

SN7525 

SN7526 

SN7527 

SN7528 

SN7529 

SN75100l 

SN75107A 

SN75108A 

SN75109 

SN75110 

SN75150 

SN75154 

SN75234 

SN75235 

SN75238 

SN75239 

SN75303 

SN75308 

SN75324 

SN75325 

SN75450 

SN75451 

SN75452 

SN75453 

SN75454 

SN76001 

SN76003 

SN76005 

SN76010 

SN76013 

SN76050 

SN76104 

SN76105 

SN76110 

SN76131 

SN76242 

SN76243 

SN76246 

SN76502 

SN76514 

SEC . ..PAGE 

3-164 

3-166 

3-.166 

3-170 

3-170 

3-172 

3-172 

3-174 

3-174 

3-126 

3-130 

3-130 

3-130 

3-130 

3-149 

3-153 

3-176 

3-176 

3-178 

3-178 

3-212 

3-217 

3-222 

3-230 

3-245 

3-245 

3-245 

3-245 

3-245 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-290 

3-289 

3-289 

3-289 

3-289 

3-277 

3-284 

TYPE NO. 

SN76530 

SN76532 

SN76533 

SN76540 

SN76541 

SN76542 

SN76550 

SN76552 

SN76553 

SN76564 

SN76600 

SN76603 

SN76619 

SN76630 

SN76640 

SN76641 

SN76642 

SN76643 

SN76650 

SN76660 

SN76665 

SN76670 

SN76680 

TID21A 

TID22A 

TID23A 

TID24A 

TID25A 

TID26A 

TID29A 

TID30A 

TID121 

TID122 

TID123 

TID124 

TID125 

TID126 

TID129 

TID130 

TID131 

TID132 

TID133 

TID134 

TIDM155 

SEC.-PAGE 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-289 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

3-264 

9-365 

TEXAS INSTRUMENTS 
INCORPORATED 

POST ()FFICE eox 5012 • CALLAS. TEXAS ?5122 

NUMERICAL INDEX 

TYPE NO. 

TIDM166 

TIDM168 

TIDM185 

TIDM186 

TIDM255 

TIDM266 

TIDM268 

TIDM285 

TIDM286 

TIH101 

TMS 200 

TMS 440 

TMS 1101 

TMS 1103 

TMS 2200 

TMS 2300 

TMS 2400 

TMS 2500 

TMS 2600 

TMS 2602 

TMS 2603 

TMS 2604 

TMS 2605 

TMS 2700 

TMS 2800 

TMS 2801 

TMS 3000 

TMS3001 

TMS 3002 

TMS 3003 

TMS 3012 

TMS 3016 

TMS 3028 

TMS3101 

TMS 3102 

TMS3103 

TMS 3112 

TMS 3113 

TMS3114 

TMS 3304 

TMS 3305 

TMS 3309 

TMS 3314 

TMS 3401 

SEC.-PAGE 

9-365 

9-365 

9-365 

9-365 

9-365 

g.355 

9-365 

9-365 

9-365 

9-365 

14-206 

14-188 

14-213 

14-222 

14-206 

14-114 

14-125 

14-135 

14-139 

14-148 

14-151 

14-154 

14-157 

14-160 

14-167 

14-173 

14-29 

14-29 

14-35 

14-35 

14-41 

14-45 

14-41 

14-51 

14-51 

14-51 

14-56 

14-62 

14-62 

14-67 

14-67 

14-71 

14-77 

14-82 

• 
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NUMERICAL INDEX 

TYPE NO. SEC.·PAGE 

TMS 3402 14-82 • TMS 3404 14-87 

TMS 3406 14-92 

TMS 3409 14-97 

TMS 3412 14-101 

TMS 3413 14-101 

TMS3414 14-101 

TMS 4000 14-232 

TMS 4003 14-239 

TMS 4006 14-264 

TMS 4020 14-245' 

TMS 4023 14-251 

TMS 4025 14-256 

TMS 4100 14-176 

TMS 4400 14-188 

TMS 6000 14-272 

TMS 6002 14-276 

TMS 6005 14-279 

B-6 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



FUNCTION 

OPERATIONAL AMPLIFIERS 

General Purpose Operational Amplifiers 

High-Performance Operational Amplifiers 

Dual High-Performance OperationalAmplifiers 

DIFFERENTIAL COMPARATORS 

Differential Comparators 

Differential Comparators-with Strobes 

Dual-Channel Differential Comparators with Strobes 

Dual Differential Comparators 

Dual Differential Comparators with Strobes 

VIDEO AMPLIFIERS 

Differential Video Amplifiers 

LINE CIRCUITS 
.· .. 

Dual Line Drivers 

Dual Line Receivers 

Dual Differential Line Receiver 

Quadruple Line Receiver 

•For outline drawings of all packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°Cto 125°C 0°Cto 70°C 

SN52702A 

SN52702 SN72702 

SN52101A SN72301A 

SN52107 SN72307 

SN52709A 

SN52709 SN72709 

SN52741 SN72741 

SN52748 SN72748 

SN52770 SN72770 

SN52771 SN72771 

SN52558 SN72558 

SN52747 SN72747 

SN52710 SN72710 

SN52810 SN72810 

SN52510 SN72510 

SN52711 SN72711 

SN52811 SN72811 

SN72720 

SN52820 SN72820 

SN52514 SN72514 

SN52733 SN72733 

SN5510 

SN7510 

SN5511 SN7511 

SM5512 SM7512 

SN5514 SN7514 

SN55109 

SN75109 

SN55110 

SN75110 

SN55107A 

SN75107A 

SN55108A 

SN75108A 

SN75150 

SN75100L 

SN75154 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

J 

J 

J 

J 

J 

J 

J 

J 
j 

J 

J 

J 

J 

J 

J 
j 

J 

J 

J 

J 

J 

J 
J 

J 

LINEAR CIRCUITS 
FUNCTIONAL INDEX 

PACKAGES* 

Plug-

Dual-In-Line In Flat 

N L s 
N L s 
N p L z 
N p L z 
N p L s 
N p L s 
N p L z 
N p L z 
N p L z 
N p L z 

p L 

N 

N L s 
N p L z 
N p L z 
N L s 
N L 

N 

N 

N 

N L 

L F 

L F 

N L F 

L 

L 

N 

N 

N 

N 

N p 

L 

N 

SEC.-PAGE 

3-18 

3-18 

3-5 

j.9 

3-27 

3-27 

3,34 

3-43 

3-47 

3-53 

3-13 

3-39 

3-68 

3-79 

3-60 

3-72 

3-85 

3-77 

3-91 

3-66 

3-94 

3-101 

3-108 

3-115 

3-121 

3-121 

3-130 

3-130 

3-130 

3-130 

3-130 

3-130 

3-130 

3-130 

3-149 

3-126 

3-153 

-
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LINEAR CIRCUITS 
FUNCTIONAL INDEX 

FUNCTION 

SENSE AMPLIFIERS 

Dual-Channel Sense Amplifiers 

Dual-Channel Sense Amplifiers 

with Complementary Outputs 

Dual-Channel Sense Amplifiers with Output Registers 

Dual Sense Amplifiers 

Dual Sense Amplifiers with Preamplifier Test Points 

MEMORY AND PERIPHERAL DRIVERS 

2 X 4 Transistor Arrays 

Memory Driver 

Memory Driver with Decode Inputs 

Dual Peripheral Drivers 

Diode Arrays 

VOLTAGE REGULATOR 

Voltage Regulator 

COMMUNICATIONS CIRCUITS 

Logarithmic Amplifiers 

Balanced Mixers 

CONSUMER CIRCUITS 

Consumer Circuits Summary 

Stereo Demodulator 

*For outline drawings of all packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°.c to 10°c 

SN7522 

SN7523 

SN7520 

SN7521 

SN7526 

SN7527 

SN7524 

SN7525 

SN75234 

SN75235 

SN7528 

SN7529 

SN75238 

SN75239 

SN75303 

SN75308 

SN75325 

SN75324 

SN75450A 

SN75451A 

SN75452 

SN75453 

SN75454 

TID21A Series 

I SN72400 

SN56502 SN76502 

SN56514 SN76514 

SN76110 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

PACKAGES* 

Plug-

Dual-In-Line In Flat 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N s 
N 

N 
p 

p p 

p 

p 

N F 

N L 

N 

N L 

N 

SEC.-PAGE 

3-166 

3-166 

3-164 

3-164 

3-172 

3-172 

3-170 

3-170 

3-176 

3-176 

3-174 

3-174 

3-178 

3-178 

3-212 

3-217 

3-230 

3-222 

3-247 

3-249 

3-250 

3-251 

3-252 

3-264 

3-270 

3-277 

3-284 

3-289 

3-290 



FUNCTION 

~ASIC AND MUL Tl FUNCTIONAL LOGIC MODULES 

9-lnput OR/NOR Gate 
Dual 4-lnput OR/NOR Gate 
Triple 2-lnput OR/NOR Gate 
Triple 3-lnput NOR Gate . . 
Q~adruple 2-lnput NOR Gate 
Ouadrup:leDelay/lnverter Gate 
Quadruple 2-lnput OR Gate (Common Base) 
4-Wide 2-lnput OR-AND/NOR-OR Gate . . 
4-Wide 3-lnput NOR-OR Gate . . . . . . 
4-Wide 3-3,3-2-lnput OR-AND/NOR-OR Gate 
5-Wide 2-lnput NOR-OR Gate . . . . . . 
6-Wide 2-lnputNOR-OR Gate ..... . 
Dual 2-Wide 2-lnput OR-AND/NOR-OR Gate (Common Input) 
Dual 3~Wide 2-lnput NOR-OR Gate (Common Inputs) 

~RITHMETIC AND DECODER MODULES 

4-Bit Group carry 
Full Sum-Carry Adder . . 
3-Bit Decoder with Enable 

MUL Tl-OUTPUT GATES (DRIVERS) 

Dual 2-lnput OR/NOR Gate 
(3 OR Outputs per Gate, 1 NOR Output per Gate) 

Dual 3-lnput OR Gate (3 OR Outputs per Gate) _ 
Dl!al3-lnput NOR Gate (3 NOR Outputs per Gate) 
Dual 4-lnput NOR Gate (2 NOR Outputs per Gate) 

LINE RECEIVERS/DRIVERS 

Dual Differential-Amplifier Receiver 
Dual Line Driver 

CONVERTERS 

Dual HLL-to-ECL OR/NOR 
Dual ECL-to-HLL OR/NOR 

STORAGE (LATCHES) 

Dual D-Type Latch . . . . . . . . 
Dual Single-Input Gated Clocked Latch 
Dual 2-lnput Gated Clocked Latch 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLA5, TEXAS 75222 

ECL CIRCUITS 
FUNCTIONAL INDEX 

TYPE SEC.-PAGE 

ECL2501 4-1 
ECL2500 4-1 
ECL2502 4-1 
ECL2505 4-1 
ECL2503 4.-1 
ECL2504 4-1 
ECL2511 4-1 
ECL2509 4-13 
ECL2506 4-13 
ECL2510 4-13 
ECL2507 4-13 
ECL2508 4-13 
ECL2513 4-13 
ECL2512 4-13 

ECL2515 4-33 
ECL2516 4-33 
ECL2517 4-45 

ECL2520 4-53 
ECL2521 4·53 
ECL2523 4-53 
ECL2522 4-53 

ECL2530 4-65 
ECL2531 4-65 

ECL2536 4-73 
ECL2537 4-73 

ECL2540 4-85 
ECL2541 4-85 
ECL2542 4-85 

-
' 
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SERIES 54S/74S CIRCUITS 
FUNCTIONAL INDEX 

SERIES 54S/74S 
FEATURING 3-ns SPEED AND 20-mW-PER-GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 

FUNCTION 

NANO/NOR GATES 

Quadruple 2-lnput Positive-NANO Gates 

Quadruple 2-lnput Positive-NANO Gates 

(with Open-Collector Output) 

Hex Inverters 

Hex Inverters (with Open-Collector Output) 

Triple 3-lnput Positive-NANO Gates 

Triple 3.1 nput Positive-AND Gates 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°c to 10°c 

SN54SOO SN74SOO 

SN54S03 SN74S03 

SN54S04 SN74S04 

SN54S05 SN74S05 

SN54S10 SN74S10 

SN54S11 SN74S11 

" 
Triple 3-lnput Position-A.ND Gates 

(with Open-Collector Output) SN54S15 SN74S15 

Dual 4-lnput Positive-NANO Gates SN54S20 SN74S20 

Dubl 4-lnrut Positive-NANO Gates 

('l"ith Open-Collector Output! SN54S22 SN74S22 

Dual 4-1 nput Positive-NANO Buffers SN54S40 SN74S40 

Dual 4-lnput Positive-NANO Line Drivers SN54S140 SN74S140 
c 

AND-OR-INVERT GATES 

4-2-3;2-lnput AND-OR-INVERT Gates SN54S64 SN74S64 

4-2-3-2-l~put AND-OR-INVERT Gates 

(with Open-Collector Output) SN54S65 SN74S65 

FLIP-FLOPS 

D~al D-Type Edge-Triggered Flip-Flops SN54S74 SN74$74 

Dual J-K Negative Edge-Trig. ered Flip-Flops 

(80 MHz) with Preset a.id Clear SN54S112 SN74S112 

Dual J-K Negative Edge-Trlgge.lld Flip-Flops 

(80 MHz) with Preset SN54S113 SN74S113 

Dual J-K l\legative Edge-Triggered Flip-Flops 

(80 MHz) Common Clock and Common Clear SN54S114 SN74S114 

"'For outline drawings of all packages, see Section 1. 

B-10 TEXAS INSTRUMENTS 
JNCOHPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

PACKAGES* 

Oual-ln-

Line Flat PAGE 

J N w 5-4 

J N w 5-8 

J N w 5-4 

J N w 5-8 

J N w 5-4 

J N w 5-10 

J N w 5-10 

J N w 5-4 

J N w 5-8 

J N w 5-12 

J N w 5-12 

J N w 5-13 

J N w 5-13 

J N w 5-15 

J N w 5-17 

J N w 5,21 

J N w 5-21 



SERIES 54/74 CIRCUITS 
FUNCTIONAL INDEX 

sEA1Es54n4 
Fl:A ilJR ING· 10 ns SPEED AND 10 m\111 PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 

OPERATING TEMPERATURE PACKAGES* 

·FUNCTION RANGES Dual-In· 

-55°C to 125°C 0°C to 70°C Line Flat 
NANO/NOR/ANO/OR GAT~S AND BUFFERS 

Quadruple 2·1 nput Positive NANO Gates SN5400 SN7400 N w 
Quadruple 2·1 nput Positive NANO Gates 

(with Qpen-Collecto_r 0!-!tPUtl .. : · .. SN5401 SN7401 J. N ·W 

Quadruple 2·1npud•ositiv~ lliO~ '3•tes:. SN5402 SN7402 ' J N w 
Quadruple 2-lnput Positille NAl\IO Gatlls 

(with Open-Collectc>r Output) .. SN5403 SN7403 J N 

Hex Inverters ..•..•.•••• , , .••• , • SN5404 SN7404 J N w 
.He.>< .1 nverters (With Open.Collector Output) ·' SN5405 SN7405 N w 
Hex Inverter eu'ffers/Priver, 

(w.ith Open-Collector High-Voltage Output) SN5406 SN7406 N w 
.Hex BufferS/Orivers · 

(with Open.Collectar. High-Voltage Qutput) flN5407 SN7407 ·J' N ·.:•W 

Quadruple 2-lnpu~ PC\Sitiv• ANO Gates . S!\15408 SNl408· J N w 
Quadruple ;2-1 npy,t P,.C?Sitive AND Gates . SN5409 SN7409 .N ·W 
Triple 3-lnput.Positive NANO Gates:· SN5410 SN7410 J N w 
Triple 3-1 nput Pllsit\ve NANO Gates 

(with Open-Collector .Output) .•• 'u SN5412 SN7412 J N w .. ... 

Ouaf NAN.O Schmitt Triggers • • • • · • 
" 

SN5413 SN7413 J N w. 
Hex 1.nver:ter BufferS/Oriveni 

(with Open-Collector High-Voltage Output) SN5416 SN7416. J N [:_ w 
Hei!Eluffers/Ori~ers ·. . . . 

...'.:..(with Open..Collector High-Voltage Output) SN5417 SN7417 N w 
.i:>ual 4-lnput Positive NA!\!0 Gates ••. :: . SN5420 SN7420 N· w 
E><paildable Oual 4-f nput Positive NOR Gates .. 

(VVith Strobe) • • 0 ' ~ 0 • :, ~e '~ ~ '. 0•." 0 'c' 0 • SN5423 SN7423 I N ·w. 
Ouaf4-1/'lputPosltil/e NO~ <3.atlis , ; . ~: ~· ... •,,•, ._ .. SN5425 SN7425 N w 
Quadruple 2·1nput H!ghNo_ftage lnterfai:e NANO Gates SN5426 SN7426 N 

Triple 3,lnpuf Pbsitive NQ!\ G_ates ,· • 
"'• 

SN5427 · SN7427 N w 
8-lnp\Jt Positive NANO Gates SN5430 SN7430 N- w 
Quadr11ple 2·1nj;>utPositive OR Gates .,• .. • SN5432 SN7432 N w 
Quadruple 2·lnput Pclsjtive NANO Buffers SN5437 ·. SN7437 N w 

_ Qoadruple 2·1 np'!t Positive NANO Buff!!rs 

(with Open-Coflector Output) SN5438 SN7438 N w 
Dual 4-lnput Positive NANO Buffers ... SN5440 SN7440 J N w 

•For outline drawings of aU p1ckag~s, se• Section 1. 

TEXAS lNSTROM ENTS 
I NCOR.RORATE-0 

POST OF!i'.IC.E BOX :SQU •: D.,_t.L"~· TEXA$ 752'22 

SEC.-PAGE 

6-5 

6-6 

•6-9 

6-10 

6-11 

6-12 

6-13 

6-15 

6-17 

6-17 

6-.20 

• 6-21 

6-22 

6-13 

6-15 
.. ,. 6-26 

: 
L .s-21 

6-27 

6-30 

·6-32 
. 6-34 

,5.35 

6-37 

6-37 

6-39 

• 
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SERIES 54/74 CIRCUITS 
FUNCTIONAL INDEX 

SERIES.54/74 
FEATURING 10 nsSPEED AND 10 mW PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 

OPERATING TEMPERATURE PACKAGES* 

FUNCTION RANGES Dual-ln-

-550C to 125°C 0°C to j,0°C Line Flat SEC.-PAGE 
AND OR INVERT GATES . .:.. -2....c. ..c:_.:._ . 

Expandable Dual 2-Wide 2-1 nput I 
.. 

. I 
AND-OR-INVERT Gates SN5450 SN7450 . LJ N w 6-40 

Dual 2-Wide 2-lnput AND-OR-INVERT Gates SN5451 SN7451 °""'-· .. ) N w 6-40 

Expandable 4-Wide 2-1 nput AND-OR-INVERT Gates SN5453 SN7453 j N w. 6-42 

4-Wide 2-lnput AND-OR-INVERT Gates SN5454 SN1454 J N ·w 6:42 · 

EXPANDERS 

Dual 4-1 nput Expanqer SN5460 ff-44. 

Dual 4-1 nput Expander SN7460 . 6-45 

FLIP-FLOPS 
-'iC. 

Positive Edge-Triggered J-K Flip-Flops (AND Inputs) SN5470 SN747.0 J N w 6-46 

J-K Master-Slave Flip-Flops (AND Inputs) SN5472 SN747.2 J N w .6.49 

Dual J-K Master-Slave Flip-Flops ., SN5473 SN7473 J N w _:. 6-52 

Dual D-Type Edge-Triggered Flip-Flops ,• SN5474 SN7474 J N w 6-55 
~ 

Dual-J-K Master-Slave Flip-Flops ·.·.· ... 

with Preset and Clear SN5476 SN7476 J· N w 6-58 

Gated J-K Master-Slave Flip-Flops SN54104 SN74104 J N w !Jc61 

Gated J-K Master-Slave Flip-Flops SN54105 SN74105 J N w 6-61 

Dual J-K Master-Slave Flip-Flops 

(Vcc-14, Gnd-71 SN54lo7 SN74107 .. J N 6-52 

Gated J-K Master-Slave Flip-Flops 

with Data Lockout SN54110 SN74110 J ... N_J w 6-66 

Dual J-K Master-Slave Flip-Flops F 

with Data Lockout SN54111 SN74111 J N w 6-69 

Monostable Multivibrators .. SN54121 SN74121 J N w 6.72 

Retriggerable Monostable Multivibrators 
-c-

;1 I 
with Clear .. SN54122 SN74122 _j J N w 

--"" 
6'79 

Dual Retriggerable Monostable Multivibrators 
. ... 

with Clear . . .,, . ... SN54123 ~N74123 .J I N_• w .6-79 
= = 

•For outline drawings of all packages, see Section 1. 
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SERIES 54H/74H CIRCUITS 
FUNCTIONAL INDEX 

SERIES 54H/74H 
FEATURING 6 ns SPEED AND 22 mW PER GATE PERFORMANCE • SMALL SCALE INTEGRATION (SSI) 

OPERATING TEMPERATURE PACKAGES* 

FUNCTION RANGE Dual-In-

-55°C to 125°C 0°C to 70°C Line Flat SEC.-PAGE 

NANO/NOR GATES 

Quadruple 2-lnput Positive NANO Gates SN54HOO SN74HOO N w 7.5 

Quadruple 2-lnput Positive ['IAND Gates 

(with Open-Collector Output) SN54H01 SN74H01 N w 7-6 

Hex Inverters .... ······· ....... ' ......... SN54H04 SN74H04 N w 7.9 

Hex Inverters (with Open-Collector Output) ...... SN54H05 SN74H05 N w 7-10 

Triple 3-lnput Positive NANO Gates ............ SN54H10 SN74H10 N w 7-11 

Triple 3-1 nput Positive AND Gates ................ SN54H11 SN74H11 N w 7-12 

Dual 4-1 nput Positive NAN D Gates .......... SN54H20 SN74H20 N w 7-13 

Dual 4-lnput Positive AND Gates . ·············· SN54H21 SN74H21 N w 7-14 

Dual 4-lnput Positive NANO Gates 

(with Open-Collector Output) SN54H22 SN74H22 N w 7-15 

8-!nput Positive NANO Gates ................ SN54H30 SN74H30 N w 7-16 

Dual 4-1 nput Positive NA'ND Buffers SN54H40 SN74H40 N w 7.17 

AND-OR/AND-OR-INVERT GATES 

Expandable Dual 2-Wide 2-lnput 

AND-OR-INVERT Gates .... . . . . . . . . . . . . . ' . . . SN54H50 SNJ4H50 N w 7-18 

Dual 2-Wide 2-1 nput AN D·OR-1 NVE RT 

Gates ............ ............... ,, .. SN54H51 SN74H51 N w 7-18 

Expandable 2-2-2-3-lnput 

AND-OR Gates ........... SN54H52 SN74H52 N w 7-20 

Expandable 2-2-2-3-lnput 

AND-OR-INVERT Gates .......... '······· ······ SN54H53 SN74H53 N w 1-22 
4-Wide 2-lnput AND-OR-INVERT Gates .............. ''. SN54H54 SN74H54 N w 7·22 

Expandable 2-Wide 4-lnput 

AND-OR-INVERT Gates ...... ..... ' ....... SN54H55 SN74H55 N w 7-24 

EXPANDERS 

Dual 4-1 nput Expander ... . . . . . . . ' . . . . . SN54H60 N w 7-26 

Dual 4-1 nput Expander ... ................. SN74H60 N w 7-27 

Triple 3-lnput Expanders . . ' . . . . . . . . . . . . . . SN54H61 SN74H61 N w 7-28 

3-2-2-3'1nput AND-OR Expander .............. , .......... SN54H62 N w 7-29 

3-2-2-3-1 nput Expander ................................. SN74H62 N w 1·30 

•For outline ,drawings of all packages, see Section 1. 
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SERIES '54H/74H ··CIRCUITS 
FUNCTIONAL INDEX 

SERI.ES 54H/.74H 

• FEATl,IRING 6 ns SPEED AND22.mWPER GATE PERrORMANCE 
SMALL SCALE INTEGRATIQN (SSI) 

B-14 

FUNCTION 

FLIP-FLOPS 

J-K Master-Slave Flip-Flops (AND-OR ·1 nputs) 

J-K Master-SI.Ve Flip-Flops 1AND lnptitS) ........... , ., .. : .. 

Dual J-K Master-Slave Flip-Flops ................•........ 

Dual D-Type Edge-Triggered Flip:Flops .............. -. .... . 

Dual J-K Master-Slave flip-Flops 

with Preset and Clear .............................. . 

Dual J-K. Master-Slave Flip-Flops· 

(Com.men Clock) .................•............... 

J-K rilega~ive Edge-Triggered Flip-Flops with 

AND-OR lnpµts (50 MHz), ........................ . 

J-K Negative Edge-Triggered Flip-Flops with 

AND Inputs (50 MHz) ... , ....... · ................. . 

pual J-K Negative Edge;Triggered Flip~Flops 

(50 MHz), ....... .' ............................. . 

Dual J-K Negative Edge-Triggered Flip-Flops 

(50. MHz) 11\(ith Preset and Clear .............. , . , .... . 

Dual J-K Negati~e Edge-Triggered Flip-Flops 

(50 MHz) (Common Clock) .... : ................... . 

*For outline drawings of all packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

PACKAQ!;S• 

Dual-In-

-55°C to 125°C 0°<; to 70°C Line P:1at 

' 
SN54H71 SN74H71 J N w 
SN54H72 SN74H72 j. N w 
SN54H73 SN74H73 N '· w 
SN54H74 SN74H74 N w 

SN54H76 SN74H76 N 

SN54H78 SN74H78 N· w 

SN54H101 SN74H101 N .W 

SN54H102 SN74H102 .N W 

SN54H103 SN74H103 · J, · N -.W 

SN54H106 SN74H106 · J N W 

SN54H108 SN74H108 J N . W 

TEXAS INSTRUMENT~ 
INCORPClRATED 

'POST OFFICE BOX 50i2 • OA'LL.'AS, TEXAs' 75222 

SEC.-PAGE 

7-31 

7-34 

,7-37 

7-40 

7-44 

7-47 

7-50 

7-53 

7,55 

7·-59 

7-62 



SERIES 54L/74L CIRCUITS 
FUNCTIONAL INDEX 

SERIES 54L/74L 
FEATURING 1 mW AND 33 ns PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 

FUNCTION 

NANO/NOR GATES 

Quadruple 2-1 nput Positive NANO Gates 

Quadruple 2-1 nput Positive NANO Gates 

(with Open-Collector Output) 

Quadruple 2-lnput Positive NOR Gates 

Quadruple 2-lnput Positive NANO Gates 

(with Open-Collector Output) 

Hex Inverters 

Triple 3-lnputPositive NANO Gates 

Dual 4-lnput Positive NANO Gates 

8-1 nput Positive NANO Gates 

AND-OR-INVERT GATES 

Dual 2-Wide AND-OR-INVERT Gates 

4-Wide 3-2-2-3-lnput AND-OR-INVERT Gates 

2-Wide 4-lnput AND-OR-INVERT Gates 

FLIP FLOPS 

R-S Mast.er-Slave Flip-Flops 

J-K Master-Slav" Flip-Flops 

Dual J-K Master-Slave Flip-Flops 

Dual D'Type Edge-Triggered Flip-Flops 

Dual J-K Master-Slave Flip-Flops 

(Common Clock) 

Retriggerable Monostable Multivibrators with Clear 

*For outline drawings of all packages, see Section 1. 

...:. 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°C to 70°C 

SN54LOO SN74LOO 

SN54L01 SN74L01 

SN54L02 SN74L02 

SN54L03 SN74L03 

SN54L04 SN74L04 

SN54L 10 SN74L10 

SN54L20 SN74L20 

SN54L30 SN74L30 

· ... SN54L51 SN74L51 

SN54L54 SN74L54 

SN54L55 SN74L55 

.... 

SN54L71 SN54L71 

SN54L72 SN74L72 

SN54L73 SN74L73 

SN54L74 SN74L74 

SN54L78 .. SN74L78 

SN54L 122 SN74L122 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 501'2 • DALLAS', TEXAS 75222 

PACKAGES* 

Dual-In-

Line- Flat 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N T 

J N. T 

J N r 
J N T 

J N T 

J N T 

SEC.-PAGE 

8-4 

8-5 

8-6 

8-5 

8-9 

8-10 

8-11 

8-12 

8-13 

8-14 

8-15 

8'16 

8-19 

8-22 

8-25 

8-28 

8-31 

-



TTL MSI CIRCUITS 
FUNCTIONAL INDEX 

TTL 
MEDIUM SCALE INTEGRATION (MSI) 

• FUNCTION 

ASYNCHRONOUS COUNTERS 

Decade Counters 

Decade Counters (Low Power) 

Divide-by-Twelve.Counters 

4-Bit Binary Cou.nters 

4-Bit Binary Counters (Low Power) 

50-MHz Preset Table Decade Counters/Latches 

50-MHz Preset Table 4-Bit Binary_ Counters/Latches 

SYNCHRONOUS COUNTERS 

Synchronous 6-Bit Binary Rate Multiplier 

Sychronous Decade Counte.rs 

Synchronous 4-B it Binary Counters 

Fully Synchronous Decade Counters 

fully Synchronous 4-Bit Binary Counters 

Synchronous Decade Decimal Rate Multiplier 

Synchronous Up/Down Decade Counters 

(Single Clock Line) 

Synchronous Up/Down 4-Bit Binary Counters 

(Single Clock Line) 

Synchronous Up/Down Decade Counters 

(Two Clock Lines) 

Synchronous Up/Down 4-Bit Binary Counters 

(Two Clock Lines) 

4-BIT, 5-BIT, 6-BIT SHIFT/STORAGE REGISTERS 

4-Bit Shift Registers (Parallel' In, Serial-Out) 

4-Bit Universal Shift Registers (Parallel-In, 

Parallel,O ut) 

4-Bit Universal Shift Registers (Parallel-In, 

Parallel-Out) (Low Power) 

5-Bit Shift Registers (Dual-Parallel-In, 

Parallel-Out) 

4-B it Data Selectors/Storage Registers 

(Low Power) 

4-Bit Right-Shift Registers with J K. and D 

(Low Power) 

4-Bit Parallel-In, Parallel-Out Bidirectional 

Shift Registers 

4-Bit Parallel-In, Parallel-Out Shift Rl!gi'ster 

(J-R Inputs to First Stage) 

"'For outline drawings of all packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°C to 70°C 

SN5490 SN7490 

SN54L90 SN74L90 

SN5492 SN7492 

SN5493 SN7493 

SN54L93 SN74L93 

SN54196 SN74196 

SN54197 SN74197 

SN7497 

SN54160 SN74160 

SN54161 SN74161 

SN54162 SN74162 

SN54163 SN74163 

SN74167 

SN54190 SN74190 

SN54191 SN74191 

SN54192 SN74192 

SN54193 SN74193 

SN5494 SN7494 

SN5495A SN7495A 

SN54L95 SN74L95 

SN5496 SN7496 

SN54L98 SN74L98 

SN54L99 SN74L99 

SN54194 SN74194 

SN54195 SN74195 

B-16 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 •, DALLAS, TEXAS 75222 

PACKAGES* 

Dual-In· 

Line Flat 

J N w 
J N T 

J N w 
J N w 
J N T 

J N w 
J N w 

J N w 
J N w 
J N w 
J N w 
J N w 
J N w 

J N w 

J N w 

J N w 

J N w 

J N w 

J N w 

J N T 

J N w 

J N 

J N 

J N w 

J N w 

SEC.·PAGE 

9-4 

9-9 

9-14 

9-19 

9-24 

9-29 

9-29 

9-35 

9-41 

9-41 

9-41 

9-41 

9-35 

9-49 

9.4g 

9-57 

9-57 

9-58 

9-72 

9-79 

9-86 

9-90 

9-96 

9-104 

9-108 



TTL 
MEDIUM SCALE INTEGRATION (MSI) 

FUNCTION 

8-BIT SHIFT REGISTERS 

8-Bit Shift Registers 

8-Bit Shift Registers (Low Power) 

8-Bit Parallel-Out Shift Registers 

8-Bit Parallel-Out Shift Registers (Low Power) 

Parallel-Load 8-Bit Shift Registers 

Parallel-Load 8-B it Shift Registers 

8-Bit Parallel-In, Parallel-Out Bidirectional 

Shift Registers 

8-Bit Parallel-In, Parallel-Out Shift Registers 

(J-R Inputs to First Stage) 

CODE CONVERTERS 

BCD-to-Binary Converters 

Binary-to-BCD Converters 

DECODERS/PEMUL TIPLEXERS 

BCD-to-Decimal Decoders 

BCD-to-Decimal Decoders (Low Power) 

Exces~3-to-Decimal Decoders 

Excess-3-to-Decimal Decoders (Low Power) 

Excess-3-Gray-to-Decimal Decoders 

Excess-3-Gray-to-Decimal Decoders (Low Power) 

.. 

4-Line-to-16-Lirie (1of16) Decoders/Demultiplexers 

Dual 2-Line-to-4-Line Decoders/Demultiplexers 

Dual 2-Line-to-4-Line Decoders/Demultiplexers 

(with Open-Collector Output) 

lECODERS/LAMP DRIVERS/BUFFERS 

BCD-to-Deeimal .Decoders/Drivers with 30-V Output 

BCD-to-Decimal Decod~rs/Drivers with 15-V Output 

BCD-to-Seven-Segment Decoders/Drivers with 

30-V Output 

BCD-to-Seven-Segment Decoders/Drivers with 

30-V Output (Low Power) 

BCD-to-Seven-Segment Decoders/Drivers witl) 

15 V Output 

BCD-to-Seven-Segment Decoders/Drivers with 

15-V Output (Low Power) 

BCD-to-Seven-Segment Decoders 

BCD-to-Seven-Segment Decoders ( 14-pin Function) 

BCD-to-Decimal Decoder/Driver 

"For outline drawings of all packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°C to 70°C 

SN5491A SN7491A 

SN54L91 SN74L91 

SN54164 SN74164 

SN54L164 SN74L 164 

SN54165 SN74165 

SN54166 SN74166 

SN54198 SN74198 

SN54199 SN74199 

SN54184 SN74184 

SN54185A SN74185A 

SN5442 SN7442 

SN54L42 SN74L42 

SN5443 SN7443 

SN54L43 SN74L43 

SN5444 SN7444 

SN54L44 SN74L44 

SN54154 SN74154 

SN54155 SN74155 

SN54156 SN74156 

SN5445 SN7445 

SN54145 SN74145 

SN5446A SN7446A 

SN54L46 SN74L46 

SN5447A SN7447A 

SN54L47 SN74L47 

SN5448 SN7448 

SN5449 SN7449 

SN74141 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 501~ • DALLAS, TEXAS 75222 

TTL MSI CIRCUITS 
FUNCTIONAL INDEX 

PACKAGES* 

Dual-In-

Line Flat 

J N w 
J N T 

J N w 
J N T 

J N w 
J N w 

J N w 

J N w 

N w 
N w 

J N w 
J N 

J N w 
J N 

J N w 
J N w 
J N w 
J N w 

J N w 

J N w 
J N w 

J N w 

J N 

J N w 

J N 

J N w 
J N w 
J N w 

SEC.-PAGE 

9-112 

9-117 

9-122 

9-126 

g.1.30 

9-134 

9-134 

9-134 

9-142 

9-142 

9-148 

9-154 

9-148 

9-154 

9-148 

9-154 

9-160 

9-167 

9-167 

9-175 

9-175 

9-181 

9-198 

9-181 

9-198 

9-181 

9-181 

9-208 

B-17 



• 

8-18 

TTL MSI CIRCUITS 
FUNCTIONAL INDEX 

TTL 
MEDIUM SCALE INTEGRATION (MSI) 

FUNCTION 

LATCHES 

Quadruple Bistable Latches 

Quadruple Bistable Latches (14-pin Function) 

8-B it Bistable Latches 

MEMORIES 

16-Bit Random-Access Memories (16W by 1B) 

16-Bit Random-Access Memories with Gated 

Write Inputs (16W by 1B) 

64-Bit Random-Access Memory ( 16W by 4B) 

256-B it Read-Only Memories (32W by 8B) 

1024-Bit Read-Only Memories (256W by 4B) 

4-By-4 Register Files 

ARITHMETIC ELEMENTS 

Gated Full Adders 

2-Bit Binary Full Adders 

4-Bit Binary Full Adders 

4-Bit Binary Full Adders (Low-Power Schottky) 

4-B it Magnitude Comparators 

4-B it Magnitude Comparators (Low Power) 

Quadruple 2-lnput Exclusive-OR Gates 

Quadruple 2-lnput Exclusive-OR Gates (Low Power) 

4-Bit True/Complement Zero-One Elements 

8-Bit Odd/Even Parity Generators/Checkers 

4-Bit Arithmetic Logic Unit (ALU) and Function 

Generators 

Look-Ahead Carry Generators (for ALU) 

Dual Carry-Save Full Adders 

DAT A SELECTORS/MULTIPLEXERS 

16-Bit Data Selectors/Multiplexers 

8-Bit Data Selectors/Multiplexers with "Strobe 

8-Bit Data Selectors/Mult!£!exers 

Dual 4-Line-to-,1-Line Data Seiectors/Multiplexers 

Dual 4J.ine-to-1-Line Data Selectors/Multiplexers 

(Low Power) 

LOGIC DIODE MATRICES 

SeriesTIDM1, TIDM2 Monolithic Diode Matrices 

*For outline drawings of alt packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°C to 70°C 

SN5475 SN7475 

SN5477 SN7477 

SN54100 SN74100 

SN5481 SN7481 

SN5484 SN7484 

SN7489 

SN5488A SN7488A 

SN54187 SN74187 

SN54170 SN74170 

SN5480 SN7480 

SN5482 SN7482 

SN5483 SN7483 

SN54LS83 SN74LS83 

SN5485 SN7485 

SN54L85 SN74L85 

SN5486 SN7486 

SN54L86 SN74L86 

SN54H87 SN54H87 

SN54180 SN74180 

SN54181 SN74181 

SN54182 SN74182 

SN54H183 SN74H183 

SN54150 SN74150 

SN54151 SN74151 

SN54152 SN74152 

SN54153 SN74153 

SN54L 153 SN74L 153 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

PACKAGES* 

Dual-In-

Line Flat 

J N w 
w 

J N w 

J N w 

J N w 
J N w 

N 

J N w 
J N w 

J N w 
J N w 
J N w 
J N 

J N w 
J N 

J N w 
J N T 

J N w 
J N w 

J N w 
J N w 
J N w 

J N w 
J N w 

w 
J N w 

J N 

F,W 
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9-213 

9-213 

9-213 

9-221 

9-221 

9-230 

9-235 

9-244 

9-248 

9-255 

9-264 

9-271 

9-279 

9-286 

9-289 

9-296 

9-300 

9-304 

9-309 

9-315 

9-326 

9-332 

9-339 

9-339 

9-339 

9-351 

9-358 

9-365 



FUNCTION 

INEAR CIRCUITS 

High-Performance Operational Amplifier 

Threshold Detector 

Dual-Channel Switched Preamplifier 

D-C Coupled 4-Channel Sense Amplifier 

TL CIRCUITS 

Quadruple 2-lnput Positive-NANO Gates 

Hex Inverters 

Triple 3-1 nput Positive-NA ND Gates 

Dual 4-1 nput Positive-_NAND Gates 

11-lnput Positive-NANO Gates 

Dual 4-1 nput Positive-NANO Buffers 

RADIATION HARDENED CIRCUITS 
FUNCTIONAL INDEX 

TYPE NO. PACKAGE SEC.-PAGE 

RSN52709 H 10-58 

RSN55909 H 10-55 

RSN55910 H 10-55 

RSN55920 H 10-55 

RSN5400 H 10-6 

RSN54HOO H 10-6 

RSN54LOO H 10-32 

RSN5404 H 10-8 

RSN54H04 H 10-8_ 

RSN5410 H .· 10-6 

RSN54H10 H 10-6 

RSN54L 10 H 10-32 

RSN5420 H 10-6 

RSN54H20 H 10-6 

RSN54L20 H 10-32 

RSN5431 H 10-6 

RSN54H31 H 10-6-
RSN5440 H 10-9 

RSN54H40 H 10-9 

RSN5456 H 10-10 
2-Wide 3-lnput, 2-Wide 2-lnput, Dual AND-OR-INVERT Gates 

RSN54H56 H 10-10 

3-3-2-3-1 nput AND-OR.INVERT Gates 
RSN5457 H 10-10 

RSN54H57 H 10-10 

3-3-3-2-lnput AND-OR-INVERT Gate RSN54L57 H 10-34 

RSN5458 H 10-10 
2-Wide 4-1 nput AND-OR-INVERT Gates 

RSN54H58 H 10-10 _;_ 

R-S Master-Slave Flip-Flop RSN54L71 H .10-35 

J-K Master-Slave Flip-Flop RSN54L72 H 10-38 

RSN5474 H 10-12 

Dual D-Type Edge-Triggered Flip-Flops RSN54H74 H 10-12 

RSN54L74 H 10-41 

Dual J-K Edge-Triggered Flip-Flop RSN54H103 H 10-15 

Dual 3-lnput Posi.tive-NAND Gate RSN54L 130 H 10-32 

Dual Expandable 3-1 nput Positive-NAN D Gate RSN54L 131 H 10-32 

TL CIRCUITS 

Expandable Dual 4-1 nput NANO Gate RSN15930 H 10-57 

Expandable Dual 4-lnput NANO Buffer Gate RSN15932 H 10-57 

Expandable Dual 4-lnput NANO Power Gate RSN15944 H 10-57 

J-K/:S-R Flip-Flop RSN15945 H 10-57 

Triple 3-1 nput NANO Gate RSN15962 H 10-57 

IODE ARRAYS 

7-Diode Array RSN14925 H 10-57 

16-D iode Array RSN14097 H 10-57 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS,- TEXAS' 75222 

-

B-19 



B-20 

DTL CIRCUITS 
FUNCTIONAL INDEX 

Function 

GATES WITH 6-kO PULL-UP RESISTORS 

Expandable Dual 4-lnput NAND Gates 

Quadruple 2-1 nput NANO Gates 

Triple 3-lnput NAND Gates 

Dual 5-lnput NAND Gates 

Expandable 8-lnput NAND Gates 

10-lnput NAND Gates 

Quadruple 2-1 nput AND Gates 

Quadruple 2-1 nput OR Gate._ 

Quadruple 2-lnput NOR Gates 

Quadruple 2-lnput Exclusive-OR Gates 

GATES WITH 2-kO PULL-UP RES.ISTORS 

Quadruple 2-1 nput NANO Gates 

Expandable Dual4-lnput NAND Gates 

Triple 3-lnput NAND Gates 

Dual 5-lnput NANO Gates 

Expandable 8-lnput NANO Gates 

10-1 nput NANO Gates 

Quadruple 2-1 nput AND Gates 

Quadruple 2-lnput OR Gates 

Quadruple 2-lnput NOR Gates 

POWER/BUFFER GATES 

Expandable Dual 4-lnput NANO Buffer Gates 

Expandable Dual 4-1 nput NAN D Power Gates 

Quadruple 2-lnput NANO Buffer Gates 

Quadruple 2-lnput NANO Power Gates 

HEX INVERTERS 

6-kO Pull-Up Resistors . 

Expandable (Open-Base) or Translator Inputs 

6-kO Pull-Up Re.sistors 

2-kO Pull-Up Resistors 

Open-Collector Outputs 

EXPANDERS 

Dual 4-lnput Expanders 

FLIP-FLOPS 

Gated J-K/R-S (6-k!l Pull-Up Resistors) 

Gated J-K/R-S (6-k!l Pull-Up Resistors) 

Gated J-K/R-S (2-kn Pull-Up Resistors) 

Pulse-Triggered Binary·(Active Pull-Up) 

Dual J-K, Individual Clocks.and Presets (6-kn Pull-Up Resistors) 

Dual J-K, Individual Clocks and Presets (2-k!l Pull-Up Resistors) 

Dual J-K, Common Clocks and Clears (2-kO Pull-Up Resistors) 

Dual J-K, Common Clocks and Clears (6-kO Pull-Up Resistors) 

MONOSTABLE MULTIVIBRATORS 

Gated, Negative-Edge-Triggered 

*"For outline drawings of all packages, see Section 1.. 

Operating Temperature 

Ranges 

-55°C to 125°C 0°C to 75°C 

SN15930 SN15830 

SN15946 SN15846 

SN15962 SN15862 

SN 151900 SN151800 

SN151902 SN151802 

SN151904 SN151804 

SN151906 SN151806 

SN 151908 SN151808 

SN151910 SN151810 

SN151912 SN151812 

SN 15949 SN15849 

SN 15961 SN15861 

SN15963 SN15863 

SN 151901 SN151801 

SN151903 SN151803 

SN151905 SN151805 

SN151907 SN151807 

SN151909 SN151809 

SN151911 SN151811 

SN15932 SN15832 

SN15944 SN 15844 

SN15957 SN15857 

SN15958 SN15858 

SN 15934 SN15834 

SN 15935 SN15835 

SN15936 SN15836 

SN15937 SN15837 

SN15938 SN15838 

SN 15933 SN15833 

SN 15931 SN15831 

SN15945 SN15845 

SN 15948 SN15848. 

SN15950 SN15850 

SN159093 SN158093 

SN159094 SN158094 

SN 159097 SN158097 

SN159099 SN158099 

SN 15951 SN 15851 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Packages* 

Dual-In-

Line Flat 

J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 

J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 
J N u 

J N u 
J N u 
J N u 
J N u 

J N u 
J N u 
J N u 
J N u 
J N u 

N u 

J N u 
J N u 
J N u 
J N u 
J 'N u 
J N u 
J N u 
J N u 

N u 



SERIES SNF/SNG CIRCUITS 
FUNCTIONAL INDEX 

OPERATING OPERATING PACKAGES:j: TEMPERATURE TEMPERATURE FUNCTIONS RANGE FAN· RANGE FAN· Dual-In· 
55°C to 125°C OUT 0°C to 75°C OUT Line Flat 

SNG40 15 SNG42 12 
J N u Dual 4-lnput NANO Gates 

SNG41 7 SNG43 6 
SNG50 15 SNG52 12 

J N u Expandable 2'2·2·3-lnput AND-OR-INVERT Gates 
SNG51 7 SNG53 6 
SNG60 15 SNG62 12 

J N u !!-Input NANO Gates 
SNG61 7 SNG63 6 
SNG70 15 SNG72 12 

J N u Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates 
SNG71 7 SNG73 6 
SNGBO 15 SNGB2 12 

j N u Dual Pulse Shaper/Delay AND Gates 
SNG81 7 SNG83 6 

2-Wide 3-lnput AND-OR-INVERT SNG90 15 SNG92 12 
J N u 

Gates.with 2-lnput Gated Complement SNG91 7 SNG93 6 
SNG100 15 SNG102 12 

J N u Expandable 3-Wide 3-lnput AND-OR-INVERT Gates 
SNG101 7 SNG103 6 
SNG110 15 SNG112 12 

J N u Expandable 2·Wide 4-lnput AND-OR-INVERT Gate.s 
SNG111 7 SNG113 6 
SNG120 ' 15 SNG122 12 

J N u Expandable !!-Input NANO Gates 
SNG.121 7 SNG123 6 
SNG130 30 SNG132 24 

j N u Dual 4-lnput Line Drivers 
SNG131 15 SNG133 12 
SNG140 15 SNG142 12 

J N u Quadruple 2-lnput NANO Gates 
SNG141 7 SNG143 6 
SNG150 $NG152 

J N u 3-2·2·3-lnput Expanders for AND-OR-INVERT Gates 
SNG151 SNG153 
SNG160 15 SNG162 12 

J N u Triple 2-lnput NANO Drivers 
SNG161 7 SNG163 6 
SNG170 SNG172 

J N u Dual 4-lnput Expanders for AND-OR-INVERT Gates 
SNG171 SNG173 
SNG180 Sf'IG182 

J N u Dual 4-lnput Expanders for NANO Gates 
SNG181 SNG183 
SNG190 15 SNG192 12 

J N u Triple 3-lnput NANO Gates 
SNG191 7 SNG193 6 
SNG200 11 SNG202 9 

J N u Expandable S.I nput NANO Gates 
SNG201 6 SNG203 5 
SNG210 11 SNG212 9 

J N u Expandable 2-Wide 4-lnput AND-OR-INVERT Gates 
SNG211 6 SNG213 ---'- 5 
SNG220 11 SNG222 9 

J N u Quadruple 2-lnput NAND Gates 
SNG221 6 SNG223 5 
SNG230 SNG232 

J N u 3-2-2-3-lnput Expanders for AND-OR-INVERT Gates 
SNG231 SNG233 
SNG240 11 SNG242 9 

J N u Dual 4-1 nput NANO Gates 
SNG241 6 SNG243, 5 
SNG250 11 SNG252 9 

J N u Expandable 2·2·2·3·1nput AND-OR-INVERT Gates 
SNG251 6 SNG253 5 
SNG260 11 SNG262 9 

J N u 8-lnput NAND Gates 
SNG261 6 SNG263 5 
SNG270 SNG272 

J N u Dual 4-lnput Expanders for AND-OR-INVERT Gates 
SNG271 SNG273 -SNG280 15 SNG282 12 

J N u OR-Expandable Dual 4-lnput AND Gates 
SNG281 7 SNG283 6 

.· SNG290 SNG292 
J N u Dual 2-3-lnput Expanders for OR Expandable AND Gates_ 

SNG291 
-"'-

SNG293 
SNG300 11 SNG302 9 

J N u Expandable 3-Wide 3-lnput AND-OR-INVERT Gates 
SNG301 6 SNG303 5 
SNG310 11 SNG3.12 9 

J N u Expandable Dual 2-Wide 2-lnput AND-OR-INVERT Gates .· 
SNG311 6 SNG313 5 
SNG320 11 SNG322 9 

J N u Triple 3-lnput NANO Gates 
SNG321 6 SNG323 5 

Quadruple 2-lnput NANO Lamp/Line Drivers SNG351 30 SNG353 24 J N u 
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SHIFT REGISTERS ...... . 
TMS 3000 LR-DUAL 25-BIT STATIC SHIFT REGISTER 

TMS 3001LR-DUAL32-BIT STATIC SHIFT REGISTER 
TMS 3002 LR-DUAL 50-BIT SHIFT REGISTER 

TMS 3003 LR-DUAL 100-BIT SHIFT REGISTER 
TMS 3012 JC, NC-DUAL 128-BIT ACCUMULATOR 

TMS 3028 LC-DUAL 128-BIT SHI FT REGISTER 
TMS 3016 LR-DUAL 16-BIT STATIC SHIFT REGISTER 
TMS 3101 LC, NC-DUAL 100-BIT STATIC SHIFT REGISTER 

TMS 3102 LC, NC-DUAL 80-BIT STATICSHIFT REGISTER 
TMS 3103 LC, NC-DUAL 64-BIT STATIC SHIFT REGISTER 

TMS 3112 JC, TMS 3112 NC-HEX 32-BIT STATIC SHIFT REGISTER 
TMS 3113 JC, NC-DUAL 133-BIT STATIC ACCUMULATOR 

TMS 3114 JC, NC-DUAL 128-BIT STATIC ACCUMULATOR 
TMS 3304 LR-TRIPLE 66-BIT DYNAMIC SHIFT REGISTER 

TMS 3305 LR-TRIPLE 64-BIT DYNAMIC SHIFT REGISTER 
TMS 3309 JC-TWIN 512-BIT DYNAMIC SHIFT REGISTER/ACCUMULATOR 
TMS 3314 JC, TMS 3314 NC-TRIPLE (60 + 4) DYNAMIC SHIFT REGISTER 
TMS 3401 LC, NC.,-512-BIT DYNAMIC SHIFT REGISTER 

TMS 3402 LC, NC-500-BIT DYNAMIC SHIFT REGISTER 
TMS 3404 JC, TMS 3404 NC-DUAL 512-BIT DYNAMIC SHIFT REGISTER 
TMS 3406 LR-DUAL 100-BIT DYNAMIC SHIFT REGISTER ..•... 
TMS 3409 JC, TMC 3409 NC-QUADRUPLE 80-BIT DYNAMIC SHIFT REGISTER 
TMS 3412 JC, NC; TMS 3413 LC, NC; TMS 3414 q;, NC 

1024-BIT DYNAMIC SHIFT REGISTER 

READ-ONLY MEMORIES . . . . . . . . . . . . . . 
CUSTOM BIT PATTERNS . . . . . . . . . . . . 
TMS 2300 JC, TMS 2300 NC-2560-BIT DYNAMIC READ-ONLY MEMORY 
TMS 2400 JC, TMS 2400 NC-ROW OUTPUT CHARACTER GENERATOR 
TMS 2500 JC, TMS 2500 NC-2560-BIT STATIC READ-ONLY MEMORY . 
TMS 2600JC, TMS 2600 NC-2048-BIT STATIC READ-ONLY MEMORY . 
TMS 2602 JC, TMS 2602 NC-USASCll-TO-SELECTRIC/SELECTRIC TO USASCll 

CODE CONVERTER ................ - .. . 
TMS 2603 JC, TMS 2603 NC~EBCDIC-TO-USASCll CODE CONVERTER . . 
TMS 2604 JC, TMS 2604 NC-USASCll-TO-EBCDIC/SELECTRIC-TO-EBCDIC 

CODE CONVERTER . . . . . . . . . . . . . . . . . . 
TMS 2605 JC, TMS 2605 NC~USASCll, BAUDOT, SELECTRIC, EBCDIC 

CODE GENE.RATOR . . . . . . . . . . . . . . . . . . 
TMS 2700 JC, TMS 2700 JM, TMS 2700 NC-3072-BIT STATIC READ-ONLY MEMORY 
TMS 2800JC, TMS.2800 NC-1024-BIT STATIC READ-ONLY MEMORY 
TMS 2801 JC, TMS 2801 NC-El.GHT-LEVEL PRIORITY ENCODER . 
TMS 4100JC,TMS 4100 NC-SERIES CHARACTER GENERATOR 
TMS 4400 JC, TMS 440 NC-4095-BIT STATIC READ-QNL Y MEMORY 

TEXAS INSTRUMENTS 
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14-5 
14-6 
14-7 

14-16 
14-20 

14-29 

14-35 

14-41 
14-45 

14-51 
14-56 

14-62 

14-67 
14-71 
14-77 

14-82 
14-87 
14-92 
14-97 

14-101 

14-107 
14-112 
14-114 
14-125 
14-135 
14-139 

14-148 
14-151 

14-154 

14.-157 
14-160 
14-167 
14-173 
14-176 
14-188 



PROGRAMMABLE LOGIC ARRAYS ................ . 
TMS 200 JC, NC; TMS 2200 JC, NC-PROGRAMMABLE LOG.IC AR RA VS 

RANDOM-ACCESS MEMORIES ................ . 
TMS 1101 JC, TMS 1101 NC-256-BIT RANDOM-ACCESS MEMORY . . 
TMS 1103 NC-FULLY-DECODED 1024-BIT RAM . . . . . . . . . 
TMS 4000 JC, TMS 4000 NC-HIGH-SPEED CONTENT-A.DDRESSABLE MEMORY 
TMS 4003 JR, TMS 4003 NC-256-BIT RANDOM-ACCESS MEMORY 
TMS 4020 NC-2048-BIT DYNAMIC RANDOM-ACCESS MEMORY 
TMS 4023 NC-1024-BIT RANDOM-ACCESS MEMORY ..... 
TMS 4025 NC-2048-BIT DYNAMIC RANDOM-ACCESS MEMORY 

SPECIAL PURPOSE DEVICES . . . . . . . . . . . . . . . . . 
TMS 4006 JC, TMS 4006 NC-DIGITAL STORAGE BUFFER ... 
TMS 6000 JR, TMS 6000 NC-COMMON-SOURCE 10-CHANNEL ANALOG SWITCH 
TMS 6002 JR, .TMS 6002 NC-SIX-CHANNEL ANALOG SWITCHES . . . 
TMS 6005 JR, NC; TMS 6009 JR, NC-SIX-CHANNEL ANALOG SWITCHES 

CUSTOM MOS/LSI . . . . . . . . . . . . . . . . . . . 

SC MEMORIES 
SMA 1001-2048-BIT SEMICONDUCTOR MEMORY ARRAY 
SMA 2001-2048-BIT SEMICONDUCTOR MEMORY ARRAY •. 
SMA 2002-2048-BIT SEMICONDUCTOR MEMORY ARRAY . 

TEXAS INSTRUMENTS 
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14-232 
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CROSS-REFERENCE GUIDE 

(alphabetically by manufacturers) 

Direct replacements were selected as pin-for-pin equivalent circuits based on similarity of electrical and mechanical characteristics as shown in 
currently published .data. lnterchangability in particular applications is not guaranteed. Before using a substitute, the user should compare the 
specifications of the substitute device with the detailed specifications of the original device. 

Tl makes no warranty as to the information furnished and buyer assumes .all risk in the use thereof. No liability is assumed for damages resulting 
from the use of the information contained in this list. 

Fairchild 

Type 

Number 

UA702 
UA702C 
UA703 
UA703C 
UA708 
UA709 
UA709C 
UA709A 
UA710 
UA710C 
UA710A 
UA711 
UA71tC 
UA715 
UA715C 
UA719 
UA719C 
UA723 
UA723C 
UA729C 
UA730 
UA730C 
UA732C 
UA733 
UA733C 

Motorola 

Type 

Number 
MC130L 
MC1304P 
MC1305P 
MC1306P 
MC1307P 
MC1316P 
MC1325P 
MC1326P 
MC1328P 
MC1330P 
MC1"350P 
MC1351P 
MC1352P 
MC1357 
MC1410 
MC1414L 
MC1429G 
MC1430 
MC1431 
MC1433 
MC1439 
MC1440 

Direct Tl 

Replacement 

SN52702 
SN72702 

SN76603 

SN52709 
SN72709 
SN52709A 
SN52710 
SN72710 

SN52711 
SN72711 

SN76619 

SN52733 
SN72733 

Direct Tl 

Replacement 

SN76104 
. SN76105 

SN76110 

SN76246 
SN76530 
SN76600 

SN76650 
SN76642 
SN7510 
SN72514 

LINEAR Cll~CUITS 

Nearest Tl 
Replacement 

SN76603 

SN76665 

SN52810 

SN5511 
SN7511 
SN76619 

SN72400 
SN72400 
SN76110 
SN5510 
SN7510 
SN76110 

Nearest Tl 

Replacement 

SN76131 

SN76010 

SN76003 
SN76246 
SN76246 

SN76665 

SN7511 
SN72702 
SN72702 
SN72709 
SN72748 
SN7524 

TEXAS 

Sec. 
Type 

Number 

3 UA739C 
3 UA740 
3 UA740C 
3 UA741 
3 UA741C 
3 UA746C 
3 UA747 
3 UA747C 
3 UA748 
3 UA748C 
3 UA749 
3 UA749C 
3 UA751C 
3 UA754C 
3 UA761C 
3 UA767 
3 UA796 
3 UA796C 
3 9614 
3 9615 
3 9620 
3 9621 
3 9622 
3 9624 
3 9625 

Sec. 
Type 

Number 
3 MC1441 
3 MC1454G 
3 MC1455G 
3 MC1458 
3 MC1460 
3 MC1461 
3 MC1488L 
3 MC1489L 
3 MC1509 
3 MC1510 
3 MC1514L 
3 MC1520 
3 MC1524G 
3 MC1525G 
3 MC1526G 
3 MC1529G 
3 MC1530 
3 MC1531 
3 MC1533 
3 MC1539 
3 MC1540 
3 MC1541 

INSTRUMENTS 
INCORPORATED 
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Direct Tl 

Replacement 

SN76131 

SN52741 
SN72741 
SN76246 
SN52747 
SN72747 
SN52748 
SN7274~ 

SN7524 
SN76110 

SN75114 
SN75115 
SN75120 

Direct Tl 

Replacement 

SN72771 
SN72558 

SN5510 
SN52514 

Nearest Tl 

Replacement 

SN52770 
SN72770 

SN52747 
SN72747 
SN7510 
SN76665 

SN56514 
SN76514 

SN75109 
SN75107 
SN75450 
SN75450 

Nearest Tl 

Replacement 

SN7520 
SN76010 

SN72400 
SN72400 
SN75150 
SN75154 
SN5510 

SN5511 
SN76010 
SN52733 
SN52733 
SN5511 
SN52702 
SN52702 
SN52709 
SN52748 
SN5524 
SN5520 

Sec. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 

3 

3 
3 
3 
3 

Sec. 

3 
3 

3 
3 
3 

3 
3 
3 
3 

3 
3 



Motorola, Cont. 

Type 

Number 

MC1552G 
MC1553G 
MC1554G 
MC1556G 
MC1558 
MC1560 
MC1561 
MC1580L 
MC1582L 
MC1583L 
MC1584L 
MC1590G 
MC1596G 
MC1709 
MC1709C 
MC1710 
MC1710C 
MC1711 
MC1711C 
MC1712 

National 

Type 

Number 

LH101 
LM101 
LM101A 
LM106 
LM107 
LM108 
LM111 
LM112 
LH201 
LM201 
LM201A 
LM205 
LM206 
LM207 
LM208 
LM211 
LM212 
LM301A 
LM305 
LM305A 
LM306 
LM307 
LM308 
LM311 
LM312 
LM1304 
LM1458 
LM1558 
LM3065 
LM709 
LM709A 
LM709C 
LM709CN 
LM710 
LM710A 
LM710C 
LM710CN 

Direct Tl 

Replacement 

SN52771 
SN52558 

SN76600 

SN52709 
SN72709 
SN52710 
SN72710 
SN52711 
SN72711 
SN52702 

Direct Tl 

Replacement 

SN52741 
SN52748 
SN52101A 
SN52106 
SN52107 

SN52741 
SN52748 
SN52101A 

SN52106 
SN52107 

SN72301A 

SN72306 
SN72307 

SN76104 
SN72558 
SN52558 
SN76665 
SN52709 
SN52709A 
SN72709 
SN72709N 
SN52710 

SN72710 
SN72710N 

Nearest Tl 

Replacement 

SN52733 
SN52733 
SN76010 

SN72400 
SN72400 
SN55107-110 
SN55109-110 
SN55108 
SN55107 

SN56514L 

Nearest Tl 

Replacement 

SN52770 
SN52810 
SN52771 

SN72400 

SN52170 
SN52810 
SN52771 

SN72400 
SN72400 

SN72770 
SN72810 
SN72771 

SN52810 

LINEAR CIRCUITS 

Sec. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

Sec. 

3 
3 
3 
3 
,3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

Type 

Number 

MC1712C 
MC1723 
MC1741 
MC1741C 
MC752b 
MC7521 
MC7524 
MC7525 
MCH1439G 
MCH1539G 
MFC4000P 
MFC4010P 
MFC6000 
MFC6010 
MFCSOOOP 
MFC8001P 
MFC8002P 
MFC8010 
MFC9000 
MFC9010 

Type 

Number 
LM711 
LM711C 
LM711CN 
LM723 
LM723C 
LM741 
LM741C 
LM741CN 
LM747 
LMJ47D 
LM747C 
LM747CD 
LM747CN 
LM748 
LM748C 
LM5520D 
LM5521D 
LM5522D 
LM5523D 
LM5524D 
LM5525D 
LM5528D 
LM5529D 
LM7520D 
LM7520N 
LM7521D 
LM7521N 
LM7522D 
LM7522N 
LM7523D 
LM7523N 
LM7524D 
LM7524N 
LM7525D 
LM7525N 
LM7528D 
LM7528N 

CROSS-REFERENCE GUIDE 

Direct Tl 

Replacement 

SN72702 

SN52741 
SN72741 
SN7520 
SN7521 
SN7524 
SN7525 

Direct Tl 

Replacement 
SN52711 
SN72711 
SN72711N 

SN52741 
SN72741 
SN72741N 
SN52747 
SN52747J 
SN72747 
SN72747J 
SN72747N 
~N52748 

SN72748 
SN5520J 
SN5521J 
SN5522J 
SN5523J 
SN5524J 
SN5525J 
SN5528J 
SN5529J 
SN7520J 
SN7520N 
SN7521J 
SN7521N 
SN7522J 
SN7522N 
SN7523J 
SN7523N 
SN7524J 
SN7524N 
SN7525J 
SN7525N 
SN7528J 
SN7528N 

Nearest Tl 

Replacement 

SN72400 

SN72741 
SN52741 
SN76010 
SN7514 
SN76010 
SN76641 
SN76131 
SN76131 
SN76131 
SN76010 
SN76005 
SN76005 

Nearest Tl 

Replacement 

SN72400 
SN72400 

Sec. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Sec. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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CROSS-REFERENCE GUIDE 

LIN EAR Cl RCU ITS 

National, Cont. 

Type Direct Tl Nearest Tl Type Direct Tl Nearest Tl 
Sec. Sec. 

Number Replacement Replacement Number Replacement Replacement 

LM7529D SN7529J 3 DM8832 SN75150 3 
LM7529N SN7529N 3 NH0002 HIC037 15 
LM7534 SN75234 3 NH0006 SN75451 3 
LM7535 SN75235 3 NH0006C SN75451L 3 
LM7538 SN75238 3 NH0006CN SN75451P 3 
LM7539 SN75239 3 NHOOOS HIC040 15 
DM7800 SN75450 NHOOOBC HIC040 15 
DM7820 SN55115 NHOOOSCN HIC040 15 
DM7830 SN55114 NH0011 SN75451 3 
DMBBOO SN75450 NH0011C SN75451 3 
DM8820 SN75115 3 NH0011CN SN75451 3 
DM8822 SN75154 3 NH0016CN SN75451 3 
DM8830 SN75114 3 NH0017CN HIC040 15 
DM8831 SN75113 3 NH0018CN HIC040 15 

Signetics 

Type Direct Tl Nearest Tl Type Direct Tl Nearest Tl 
Sec. Sec. 

Number Replacement Replacement Number Replacement Replacement 

N5101A SN72748N 3 S5101T SN52748L 
N5101T SN72748L S5556T SN52771L 
N5101V SN72748P 3 S5558T SN52558L 
N5111A SN76643 S5596T SN56514L 3 
N5556T SN72771L 3 S5709T SN52709L 3 
N5556V SN72771P 3 S571Uf SN52710L 3 
N5558T SN72558L 3 S5711T SN52711L 3 
N5558V SN72558P 3 S5723L SN72400N 3 
N5596A SN76514N 3 S5733K SN52733L 
N5709A SN72709N 3 S5741T SN52741L 
N5709T SN72709L 3 S5748T SN52748L 
N5710A SN72710N 3 NE501 SN7511 3 
N571Uf SN72710L 3 NE510 SN76600 3 
N5711A SN72711N 3 NE511B SN76600 3 
N5711T SN72711L 3 NE515 SN7511 3 
N5723A SN72400N 3 NE516 SN7511 3 
N5723L SN72400N 3 NE518 SN75107 
N5733A SN72733N NE525 SN7524 3 
N5733K SN72733L NE526 SN75107 3 
N5741A SN72741N 3 NE550L SN72400N 
N5741T SN72741L 3 SE501 SN5511 3 
N5741V SN72741P SE510 SN76600 3 
N5748A SN72748N SE511B SN76600 3 
N5748T SN72748L 3 SE515 SN5511 3 
N5748V SN72748P 3 SE516 SN5511 
N75208 SN7520N SE518 SN55107 3 
N75218 SN7521N 3 SE526 SN55107 3 
N75228 SN7522N 3 SE550L SN72400N 3 
N75238 SN7523N 3 8T15 SN75150 3 
N75248 SN7524N 3 8T16 SN75154 3 
N75258 SN7525N 3 
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=airchild DTL 

Type 

Number 

U31909351X 
U31909359X 
U31909451X 
U31909459X 
U31909751X 
U31909759X 
J31909951X 
U31909959X 
U31993051X 
U31993059X 
U31993151 X 
U31993159X 
U31993251X 
J31993259X 
J31993351X 
U31993359X 
U:jl993551X 
U31993559X 
U31993651X 
U31993659X 
J31993751X 
J31993759X 
J31994451X 
J31994459X 
U31994551X 
U31994559X 
U31994651X 
J31994659X 
J31994851X 
J31994859X 
J31994951X 
J31994959X 
J31995051X 
U31995059X 
U31995151 X 
J31995159X 
J31996151X 
J31996159X 
J31996251X 
J31996259X 
J31996351X 
J31996359X 

~airchild TTL 

Type 

Number 

A319033512 
A319033591 
A319033592 
A4L410359X 
A6A9033512 
A6A9033591 
A6A9033592 
A7B410359X 
A7B9034A1B 
A7B9034A9B 
U31540051X 
U31540151X 
U31540251X 
U31540451 X 
U31540551X 

Direct 

Replacement 

SN159093U 
SN158093U 
SN15ll094U 
SN158094U 
SN159097U 
SN158097U 
SN159099U 
SN158099U 
SN15930U 
SN15830U 
SN15931U 
SN15831U 
SN15932U 
SN15832U 
SN15933U 
SN15833U 
SN15935U 
SN15835U 
SN15936U 
SN15836U 
SN15937U 
SN15837U 
SN15944U 
SN15844U 
SN15945U 
SN15845U 
SN15946U 
SN15846U 
SN15948U 
SN15848U 
SN15949U 
SN15849U 
SN15950U 
SN15850U 
SN15951U 
SN15851U 
SN15961U 
SN15861U 
SN15962U 
SN15862U 
SN15963U 
SN15863U 

Direct 

Replacement 

SN5481W 
SN7481W 
SN7481W 
SN7489W 
$N5481W 
SN7481W 
SN7481W 
SN7489J, N 
SN5488AW 
SN7488AW 
SN5400W 
SN5401W 
SN5402W 
SN5404W 
SN5405W 

DTL/TTL CIRCUITS 

Recommended 

for New Designs 

SN5473W 
SN7473W 
SN5473W 
SN7473W 
SN5476W 
SN7476W 
SN5476W 
SN7476W 
SN5420W 
SN7420W 
SN54110W 
SN74110W 
SN5440W 
SN7440W 
SN5460W 
SN7460W 
SN5405W 
SN7405W 
SN5405W 
SN7405W 
SN5405W 
SN7405W 
SN5440W 
SN7440W 
SN54110W 
SN74110W 
SN5400W 
SN7400W 
SN54110W 
SN74110W 
SN5400W 
SN7400W 
SN54H101W 
SN74H101W 
SN54121W 
SN74121W 
SN5420W 
SN7420W 
SN5410W 
SN7410W 
SN5410W 
SN7410W 

Recommended 

for New Designs 

SN5489W 
SN7489W 
SN7489W 
SN7489W 
SN5489W 
SN7489W 
SN7489W 
SN7489J, N 
SN5488AW 
SN7488AW 
SN5400W 
SN5401W 
SN5402W 
SN5404W 
SN5405W 

Sec. 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
7 

6 
6 
6 

6 
6 
6 

Sac. 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 

Type 

Number 

U6A909351X 
U6A909359X 
U6A909451X 
U6A909459X 
U6A909751X 
U6A909759X 
U6A909951X 
U6A909959X 
U6A993051X 
U6A993059X 
U6A993151X 
U6A993159X 
U6A993251X 
U6A993259X 
U6A993351X 
U6A993359X 
U6A993551X 
U6A993559X 
U6A993651X 
U6A993659X 
U6A993751X 
U6A993759X 
U6A994451X 
U6A994459X 
U6A994551X 
U6A994559X 
U6A994651X 
U6A994659X 
U6A994851X 
U6A994859X 
U6A994951X 
U6A994959X 
U6A995051X 
U6A995059X 
U6A995151X 
U6A995159X 
U6A996151X 
U6A996159X 
U6A996251X 
U6A996259X 
U6A996351X 
U6A996359X 

Type 

Number 

U31540851X 
U315410451 X 
U31541051X 
U315410551X 
U31542051X 
U31543051X 
U31544051X 
U31544951X 
U31545051X 
U31545151 X 
U31545351 X 
U31545451X 
~31546051 x 
U31547051 X 
U31547251 X 

TEXAS INSTRUMENTS 
'INCORPORATED 

POST OFFICE BOX 5012 • DALLA$, TEXAS 75222 

CROSS-REFERENCE GUIDE 

Direct 

Replacement 

SN159093J, N 
SN158093J, N 
SN159094J, N 
SN 158094J, N 
SN159097J, N 
SN158097J, N 
SN 159099J, N 
SN158099J, N 
SNT5930J, N 
SN15830J, N 
SN15931J, N 
SN15831J, N 
SN15932J, N 
SN15832J, N 
SN 15933J, N 
SN15833J, N 
SN15935J, N 
SN15835J, N 
SN15936J, N 
SN15836J, N 
SN15937J, N 
SN15837J, N 
SN15944J, N 
SN15844J, N 
SN15945J, N 
SN15845J, N 
SN15946J, N 
SN15846J, N 
SN15948J, N 
SN15848J, N 
SN15949J, N 
SN15849J, N 
SN15950J, N 
SN15850J, N 
SN15951J, N 
SN15851J, N 
SN15961J, N 
SN15861J, N 
SN15962J, N 
SN15862J, N 
SN15963J, N 
SN15863J, N 

Direct 

Replacement 

SN5408W 
SN54104W 
SN5410W 
SN54105W 
SN5420W 
SN5430W 
SN5440W 
SN5449W 
SN5450W 
SN5451W 
SN5453W 
SN5454W 
SN5460W 
SN5470W 
SN5472W 

Recommended 

for New Designs 
SN5473J, N 
SN7473J, N 
SN5473J, N 
SN7473J, N 
SN5476J, N 
SN7476J, N 
SN5476J, N 
SN7476J, N 
SN5420J, N 
SN7420J, N 
SN5411UJ, N 
SN74110J, N 
SN5440J, N 
SN7440J, N 
SN5460J, N 
SN7460J, N 
SN5405J, N 
SN7405J, N 
SN5405J, N 
SN7405J, N 
SN5405J, N 
SN7405J, N 
SN5440J, N 
SN7440J, N 
SN54110J, N 
SN74110J, N 
SN5400J, N 
SN7400J, N 
SN54110J, N 
SN74110J, N 
SN5400J, N 
SN7400J, N 
SN54H 101J, N 
SN74H101J, N 
SN54121J, N 
SN74121J, N 
SN5420J, N 
SN7420J, N 
SN5410J, N 
SN7410J, N 
SN5410J, N 
SN7410J, N 

Recommended 

For New Designs 

SN5408W 
SN54104W 
SN5410W 
SN54105W 
SN5420W 
SN5430W 
SN5440W 
SN5449W 
SN5450W 
SN5451W 
SN5453W 
SN5454W 
SN5460W 
SN5470W 
SN5472W 

Sec. 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

7 
6 
6 
6 
6 
6 
6 
6 
6 

Sec. 

6 
6 
6 
6 
6 
6 
6 
9 
6 

6 

6 
6 
6 

-

B-27 



B-28 

CROSS.,.REFERENCE GUI.DE 

Fairchild TTL, Cont. 

Type 

Number 
U31547351X 
U31547451X 
U31547751X 
U31548051X 
U31548251X 
U31548651X 
U31549051X 
U31549151X 
U31549251X 
U31549351X 
U31549551X 
U31740059X 
U31740159X 
U31740459X 
U31740559X 
U31740859X 
U317410459X 
U317410559X 
U31741059X 
U31742059X 
U31743059X 
U31744059X 
U31744959X 
U31745059X 
U31745159X 
U31745359X 
U31745459X 
U31746059X 
U31747059X 
U31747259X 
U31747359X 
U31747459X 
U31747759X 
U31748059X 
U31748259X 
U31748659X 
U31749059X 
U31749159X 
U31749259X 
U31749359X 
U31749559X 
U319N0051X 
U319N0059X 
U319N0151X 
U319N0159X 
U319N0251X 
U319N0259X 
U319N0451X 
U319N0459X 
U319N0551X 
U319N0559X 
U319N0851X 
U319N0859X 
U319N10451X 
U319N 10459X 
U319N1051X 
U319N10551X 
U319N 10559X 
U319N1059X 
U319N2051X 
U319N2059X 
U319N3051X 
U319N3059X 
U319N4051X 
U319N4059X 
U319N5051X 
U319N5059X 

Direct 

Replacement 
SN5473W 
SN5474W 
SN5477W 
SN5480W 
SN5482W 
SN5486W 
SN5490W 
SN5491AW 
SN5492W 
SN5493W 
SN5495AW 
SN7400W 
SN7401W 
SN7404W 
SN7405W 
SN7408W 
SN74104W 
SN74105W 
SN7410W 
SN7420W 
SN7430W 
SN7440W 
SN7449W 
SN7450W 
SN7451W 
SN7453W 
SN7454W 
Slll7460W 
SN7470W 
SN7472W 
SN7473W 
SN7474W 
SN7477W 
SN7480W 
SN7482W 
SN7486W 
SN7490W 
SN7491AW 
SN7492W 
SN7493W 
SN7495AW 
SN5400W 
SN7400W 
SN5401W 
SN7401W 
SN5402W 
SN7402W 
SN5404W 
SN7404W 
SN5405W 
SN7405W 
SN5408W 
SN7408W 
SN54104W 
SN74104W 
SN5410W 
SN54105W 
SN74105W 
SN7410W 
SN5420W 
SN7420W 
SN5430W 
SN7430W 
SN5440W 
SN7440W 
SN545IJIV 
SN745<1JV 

DTL/TTL Cl RCUITS 

Recommended 

for New Designs 
SN5473W 
SN5474W 
SN5477W 
SN5480W 
SN5482W 
SN5486W 
SN5490W 
SN5491AW 
SN5492W 
SN5493W 
SN5495AW 
SN7400W 
SN7401W 
SN7404W 
SN7405W 
SN7408W 
SN74104W 
SN74105W 
SN7410W 
SN7420W 
SN7430W 
SN7440W 
SN7449W 
SN745IJIV 
SN7451W 
SN7453W 
SN7454W 
SN7460W 
SN747IJIV 
SN7472W 
SN7473W 
SN7474W 
SN7477W 
SN7480W 
SN7482W 
SN7486W 
SN7490W 
SN7491AW 
SN7492W 
SN7493W 
SN7495AW 
SN5400W 
SN7400W 
SN5401W 
SN7401W 
SN5402W 
SN7402W 
SN5404W 
SN7404W 
SN5405W 
SN7405W 
SN5408W 
SN7408W 
SN54104W 
SN74104W 
SN5410W 
SN54105W 
SN74105W 
SN7410W 
SN5420W 
SN7420W 
SN5430W 
SN7430W 
SN5440W 
SN7440W 
SN5450W 
SN7450W 

Sec. 

6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Type 

Number 
U319N5151X 
U319N5159X 
U319N5351X 
U319N5359X 
U319N5451X 
U319N5459X 
U319N6051X 
U319N6059X 
U319N7051X 
U319N7059X 
U319N7251X 
U319N7259X 
U319N7351X 
U319N7359X 
U319N7451X 
U319N7459X 
U319N8651X 
U319N8659X 
U31900051X 
U31900059X 
U31900151X 
U31900159X 
U31900251X 
U31900259X 
U31900351X 
U31900359X 
U31900451X 
U31900459X 
U31900551X 
U31900559X 
U31900651X 
U31900659X 
U31900751X 
U31900759X 
U31900851X 
U31900859X 
U31900951X 
U31900959X 
U31901251X 
U31901259X 
U31901651X 
U31901659X 
U31901751X 
U31901759X 
U31935951X 
U31935959X 
U31937751X 
U31937759X 
U31938051X 
U31938059X 
U31938251X 
U31938259X 
U31939051X 
U31939059X 
U31939151X 
U31939159X 
U31939251X 
U31939259X 
U31939351X 
U31939359X 
U31939551X 
U31939559X 
U31960051X 
U31960059X 
U31960151X 
U31960159X 
U4L5418251X 

TEXAS INSTRUMENTS 
. INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Direct 

Replacement 
SN5451W 
SN7451W 
SN5453W 
SN7453W 
SN5454W 
SN7454W 
SN5460W 
SN7460W 
SN547IJIV 
SN7470W 
SN5472W 
SN7472W 
SN5473W 
SN7473W 
SN5474W 
SN7474W 
SN5486W 
SN7486W 
SN54104W 
SN74104W 
SN54105W 
SN74105W 

SN5449W 
SN7449W 
SN5477W 
SN7477W 
SN5480W 
SN7480W 
SN5482W 
SN7482W 
SN5490W 
SN7490W 
SN5491AW 
SN7491AW 
SN5492W 
SN7492W 
SN5493W 
SN7493W 
SN5495AW 
SN7495W 

SN54122W 
SN74122W 
SN54182W 

Recommended 

for New Designs 
.SN5451W 
SN7451W 
SN5453W 
SN7453W 
SN5454W 
SN7454W 
SN5460W 
SN7460W 
SN5470W 
SN7470W 
SN5472W 
SN7472W 
SN5473W 
SN7473W 
SN5474W 
SN7474W 
SN5486W 
SN7486W 
SN54104W 
SN74104W 
SN54105W 
SN74105W 
SN5400W 
SN7400W 
SN5410W 
SN7410W 
SN5420W 
SN7420W 
SN545IJIV 
SN7450W 
SN5460W 
SN7460W 
SN5430W 
SN7430W 
SN5453W 
SN7453W 
SN5440W 
SN7440W 
SN5401W 
SN7401W 
SN5404'.V 
SN7404W 
SN5405W 
SN7405W 
SN5449W 
SN7449W 
SN5477W 
SN7477W 
SN5480W 
SN7480W 
SN5482W 
SN7482W 
SN5490W 
SN7490W 
SN5491AW 
SN7491AW 
SN5492W 
SN7492W 
SN5493W 
SN7493W 
SN5495AW 
SN7495W 
SN54122W 
SN74122W 
SN54122W 
SN74122W 
SN54182W 

Sec 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
6 
6 
6 
6 
6. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
9 



Fairchild TTL, Cont. 

Type 

Number 
U4L5419251 X 
U4L5419351X 
U4L548351X 
U4L549451X 
U4L549651X 
U4L7418259X 
U4L7 4 19259X 
U4L7419359X 
U4L901451X 
U4L901459X 
U4L902051X 
U4L902059X 
U4L902251X 
U4L902259X 
U4L902451X 
U4L902459X 
U4L930051X 
U4L930059X 
U4L930151X 
U4L930159X 
U4L930451X 
U4L930459X 
U4L930651X 
U4L930659X 
U4L930751X 
U4L930759X 
U4L930951X 
U4L930959X 
U4L931051X 
U4L931059X 
U4L931251X 
U4L931259X 
U4L931451X 
U4L931459X 
U4L931559X 
U4L931651X 
U4L931659X 
U4L9317511 
U4L9317512 
U4L9317513 
U4L9317514 
U4L9317591 
U4L9317592 
U4L9317593 
U4L9317594 
U4L932151X 
U4L932159X 
U4L932251X 
U4L932259X 
U4L932451X 
U4L932459X 
U4L932559X 
U4L9327511 
U4L9327512 
U4L9327591 
U4L9327592 
U4L932851X 
U4L932859X 
U4L934251X 
U4L934259X 
U4L934851X 
U4L934859X 
U4L936051X 
U4L936059X 
U4L936651X 
U4L936659X 
U4L960251X 

Direct 

Replacement 

SN54192W 
SN54193W 
SN5483W 
SN5494W 
SN5496W 
SN74182W 
SN74192W 
SN74193W 

SN54195W 
SN74195W 

SN5448W 
SN7448W 

SN5416CM/ 
SN74160W 

SN74141W 
SN54161W 
SN74161W 
SN5446AW 
SN5447AW 
SN5446AW 
SN5447AW 
SN7446AW 
SN7447AW 
SN7446AW 
SN7447AW 

SN74141W 
SN5448W 
SN5448W 
SN7448W 
SN7448W 

SN54182W 
SN74182W 

SN54192W 
SN74192W 
SN54193W 
SN74193W 

DTL/TTL Cl RCUITS 

Recommended 

for New Designs 

SN54192W 
SN54193W 
SN5483W 
SN5494W 
SN5496W 
SN74182W 
SN74192W 
SN74193W 
SN5486W 
SN7486W 
SN54111W 
SN74111W 
SN54111W 
SN74111W 
SN54111W 
SN74111W 
SN54195W 
SN75195W 
SN5442W 
SN7442W 
SN5482W 
SN7482W 
SN54190W 
SN74190W 
SN5448W 
SN7448W 
SN54153W 
SN74153W 
SN54160W 
SN74160W 
SN54151W 
SN74151W 
SN5475W 
SN7475W 
SN74141W 
SN54163W 
SN74163W 
SN5446AW 
SN5447AW 
SN5446AW 
SN5447AW 
SN7446AW 
SN7447AW 
SN7446AW 
SN7447AW 
SN54153W 
SN74153W 
SN54153W 
SN74153W 
SN5485W 
SN7485W 
SN74141VJ 
SN5448W 
SN5448W 
SN7448W 
SN7448W 
SN5491AW 
SN7491AW 
SN54182W 
SN74182W 
SN54180W 
SN74180W 
SN54192W 
SN74192W 
SN54193W 
SN74193W 
SN54123W 

Sec. 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 

6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 

Type 

Number 
U4L960259X 
U4M5418151X 
U4M7418159X 
U4M931151X 
U4M931159X 
U4M934051X 
U4M934059X 
U4M934151X 
U4M934159X 
U6A540051X 
U6A540151X 
U6A540251X 
U6A540351X 
U6A540451X 
U6A540551X 
U6A540851X 
U6A5410451 X 
U6A541051X 
U6A5410551X 
U6A5410751X 
U6A542051X 
U6A543051X 
U6A544051X 
U6A545051X 
U6A545151X 
U6A545351X 
U6A545451X 
U6A546051X 
U6A547051X 
U6A547251X 
U6A547351X 
U6A547451X 
U6A548051X 
U6A548251X 
U6A548651X 
U6A549051X 
U6A549151X 
U6A549251X 
U6A549351X 
U6A549551X 
U6A740059X 
U6A740159X 
U6A740259X 
U6A740359X 
U6A740459X 
U6A740559X 
U6A740859X 
U6A7410459X 
U6A7410559X 
U6A741059X 
U6A7410759X 
U6A742059X 
U6A743059X 
U6A744059X 
U6A745059X 
U6A745159X 
U6A745359X 
U6A745459X 
U6A746059X 
U6A747059X 
U6A747259X 
U6A747359X 
U6A747459X 
U6A748059X 
U6A748259X 
U6A74865~X 

U6A749059X 

CROSS-REFERENCE GUIDE 

Direct 

Replacement 

SN54181W 
SN74181W 

SN54181W 
SN74181W 
SN5400J, N 
SN5401J, N 
SN5402J, N 
SN5403J, N 
SN5404J, N 
SN5405J, N 
SN5408J, N 
SN54104J, N 
SN5410J, N 
SN54105J, N 
SN54107J, N 
SN5420J, N 
SN5430J, N 
SN5440J, N 
SN5450J, N 
SN5451J, N 
SN5453J, N 
SN5454J, N 
SN5460J, N 
SN5470J, N 
SN5472J, N 
SN5473J, N 
SN5474J, N 
SN5480J, N 
SN5482J, N 
SN5486J, N 
SN5490J, N 
SN5491AJ, N 
SN5492J, N 
SN5493J, N 
SN5495AJ, N 
SN7400J, N 
SN7401J, N 
SN7402J, N 
SN7403J, N 
SN7404J, N 
SN7405J, N 
SN7408J, N 
SN74104J, N 
SN74105J, N 
SN7410J, N 
SN74107J, N 
SN7420J, N 
SN7430J, N 
SN7440J, N 
SN7450J, N 
SN7451J, N 
SN7453J, N 
SN7454J, N 
SN7460J, N 
SN7470J, N 
SN7472J, N 
SN7473J, N 
SN7474J, N 
SN7480J, N 
SN7482J, N 
SN7486J, N 
SN7490J, N 

Recommended 

for New Designs 

SN74123W 
SN54181W 
SN74181W 
SN5415CM/ 
SN74150W 
SN54181W 
SN74181W 
SN54181W 
SN74181W 
SN5400J, N 
SN5401J, N 
SN5402J, N 
SN5403J, N 
SN5404J, N 
SN5405J, N 
SN5408J, N 
SN54104J, N 
SN5410J, N 
SN54105J, N 
SN54107J, N 
SN5420J, N 
SN5430J, N 
SN5440J, N 
SN5450J, N 
SN5451J, N 
SN5453J, N 
SN5454J, N 
SN5460J, N 
SN5470J, N 
SN5472J, N 
SN5473J, N 
SN5474J, N 
SN5480J, N 
SN5482J, N 
SN5486J, N 
SN5490J, N 
SN5491AJ, N 
SN5492J, N 
SN5493J, N 
SN5495AJ, N 
SN7400J, N 
SN7401J, N 
SN7402J, N 
SN7403J, N 
SN7404J, N 
SN7405J, N 
SN7408J, N 
SN74104J, N 
SN74105J, N 
SN7410J, N 
SN74107J, N 
SN7420J, N 
SN7430J, N 
SN7440J, N 
SN7450J, N 
SN7451J, N 
SN7453J, N 
SN7454J, N 
SN7460J, N 
SN7470J, N 
SN7472J, N 
SN7473J, N 
SN7474J, N 
SN7480J, N 
SN7482J, N 
SN7486J, N 
SN7490J, N 

Sec. 

6 
9 
9 
9 
9 
9 
9 
9 

9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
,6 
6 
6 
6 
6 
9 
9 
9 
9 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFF1CE BOX 5012 • DALLAS, TEXAS 75222 

B-29 



CROSS-REFERENCE GUIDE 

-

• Fairchild TTL, Cont. 

Type Direct 

B-30 

Number 

U6A749159X 
U6A749259X 
U6A749359X 
U6A749559X 
U6A9N0051X 
U6A9N0059X 
U6A9N0151X 
U6A9N0159X 
U6A9N0251X 
U6A9N0259X 
U6A9N0351X 
U6A9N0359X 
U6A9N0451X 
U6A9N0459X 
U6A9N0551X 
U6A9N0559X 
U6A9N0851X 
U6A9N0859X 
U6A9N 10451 X 
U6A9N 10459X 
U6A9N1051X 
U6A9N 10551 X 
U6A9N 10559X 
U6A9N1059X 
U6A9N10751X 
U6A9N 10759X 
U6A9N2051X 
U6A9N2059X 
U6A9N3051X 
U6A9N3059X 
U6A9N4051X 
U6A9N4059X 
U6A9N5051X 
U6A9N5059X 
U6A9N5151X 
U6A9N5159X 
U6A9N5351X 
U6A9N5359X 
U6A9N5451X 
U6A9N5459X 
U6A9N6051X 
U6A9N6059X 
U6A9N7051X 
U6A9N7059X 
U6A9N7251X 
U6A9N7259X 
U6A9N7351X 
U6A9N7359X 
U6A9N7451X 
U6A9N7459X 
U6A9N8651X 
U6A9N8659X 
U6A900051X 
U6A900059X 
U6A900151X 
U6A900159X 
U6A900251X 
U6A900259X 
U6A900351X 
U6A900359X 
U6A900451X 
U6A900459X 
U6A900551X 
U6A900559X 
U6A900651X 
U6A900659X 
U6A900751X 

Replacement 

SN7491AJ, N 
SN7492J, N 
SN7493J, N 
SN7495AJ, N 
SN5400J, N 
SN7400J, N 
SN5401J, N 
SN7401J, N 
SN5402J, N 
SN7402J, N 
SN5403J, N 
SN7403J, N 
SN5404J, N 
SN7404J, N 
SN5405J, N 
SN7405J, N 
SN5408J, N 
SN7408J, N 
SN54104J, N 
SN74104J, N 
SN5410J, N 
SN54105J, N 
SN74105J, N 
SN7410J, N 
SN54107J, N 
SN74107J, N 
SN5420J, N 
SN7420J, N 
SN5430J, N 
SN7430J, N 
SN5440J, N 
SN7440J, N 
SN5450J, N 
SN7450J, N 
SN5451J, N 
SN7451J, N 
SN5453J, N 
SN7453J, N 
SN5454J, N 
SN7454J, N 
SN5460J, N 
SN7460J, N 
SN5470J, N 
SN7470J, N 
SN5472J, N 
SN7472J, N 
SN5473J, N 
SN7473J, N 
SN5474J, N 
SN7474J, N 
SN5486J, N 
SN7486J, N 
SN54104J, N 
SN74104J, N 
SN54105J, N 
SN74105J, N 
SN5400J, N 
SN7400J, N 
SN5410J, N 
SN7410J, N 
SN5420J, N 
SN7420J, N 
SN5450J, N 
SN7450J, N 
SN5460J, N 
SN7460J, N 

DTL/TTL Cl RCUITS 

Recommended 

for New Designs 

SN7491AJ, N 
SN7492J, N 
SN7493J, N 
SN7495AJ, N 
SN5400J, N 
SN7400J, N 
SN5401J, N 
SN7401J, N 
SN5402J, N 
SN7402J, N 
SN5403J, N 
SN7403J, N 
SN5404J, N 
SN7404J, N 
SN5405J, N 
SN7405J, N 
SN5408J, N 
SN7408J, N 
SN54104J, N 
SN74104J, N 
SN5410J, N 
SN54105J, N 
SN74105J, N 
SN7410J, N 
SN54107J, N 
SN74107J, N 
SN5420J, N 
SN7420J, N 
SN5430J, N 
SN7430J, N 
SN5440J, N 
SN7440J, N 
SN5450J, N 
SN7450J, N 
SN5451J, N 
SN7451J, N 
SN5453J, N 
SN7453J, N 
SN5454J, N 
SN7454J, N 
SN5460J, N 
SN7460J, N 
SN5470J, N 
SN7470J, N 
SN5472J, N 
SN7472J, N 
SN5473J, N 
SN7473J, N 
SN5474J, N 
SN7474J, N 
SN5486J, N 
SN7486J, N 
SN54104J, N 
SN74104J, N 
SN54105J, N 
SN74105J, N 
SN5400J, N 
SN7400J, N 
SN5410J, N 
SN7410J, N 
SN5420J, N 
SN7420J, N 
SN5450J, N 
SN7450J, N 
SN5460J, N 
SN7460J, N 
SN5430J, N 

Sec, 

9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
9 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Type 

Number 

U6A900759X 
U6A900851X 
U6A900859X 
U6A900951X 
U6A900959X 
U6A901251X 
U6A901259X 
U6A901651X 
U6A901659X 
U6A901751X 
U6A901759X 
U6A938051X 
U6A938059X 
U6A938251X 
U6A938259X 
U6A939051X 
U6A939059X 
U6A939151X 
U6A939159X 
U6A939251X 
U6A939259X 
U6A939351X 
U6A939359X 
U6A939551X 
U6A939559X 
U6A960051X 
U6A960059X 
U6A960151X 
U6A960159X 
U689N7651 X 
U689N7659X 
U6B547551X 
U6B547651X 
U6B548351X 
U6B7414159X 
U6B744159X 
U6B747559X 
U6B747659X 
U6B748359X 
U6B901451X 
U68901459X 
U6B901551X 
U6B901559X 
U6B930451X 
U6B930459X 
U6B930751X 
U6B930759X 
U6B930951X 
U6B930959X 
U6B931559X 
U6B932559X 
U6B934851X 
U6B934859X 
U6B937551X 
U68937559X 
U68938351X 
U6B938359X 
U6N5418151X 
U6N7418159X 
U6N930651X 
U6N930659X 
U6N931151X 
U6N931159X 
U6N934051X 
U6N934059X 
U6N934151X 
U6N934159X 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Direct 

Replacement 

SN54H53J, N 
SN74H53J, N 
SN5440J, N 
SN7440J, N 
SN5403J, N 
SN7403J, N 
SN5404J, N 
SN7404J, N 
SN5405J, N 
SN7405J, N 
SN5480J, N 
SN7480J, N 
SN5482J, N 
SN7482J, N 
SN5490J, N 
SN7490J, N 
SN5491AJ, N 
SN7491AJ, N 
SN5492J, N 
SN7492J, N 
SN5493J, N 
SN7493J, N 
SN5495AJ, N 
SN7495AJ, N 

SN54122J, N 
SN74122J, N 
SN5476J, N 
SN7476J, N 
SN5475J, N 
SN5476J, N 
SN5483J, N 
SN74141J, N 
SN74141J, N 
SN7475J, N 
SN7476J, N 
SN7483J, N 

SN5448J, N 
SN7448J, N 

SN74141J, N 
SN74141J, N 

SN5475J, N 
SN7475J, N 
SN5483J, N 
SN7483J, N 
SN54181J, N 
SN74181J, N 

SN54154J, N 
SN74154J, N 

SN5418tJ, N 
SN74181J, N 

Recommended 

for New Designs 

SN7430J, N 
SN5453J, N 
SN7453J, N 
SN5440J, N 
SN7440J, N 
SN5401J, N 
SN7401J, N 
SN5404J, N 
SN7404J, N 
SN5405J, N 
SN7405J, N 
SN5480J, N 
SN7480J, N 
SN5482J, N 
SN7482J, N 
SN5490J, N 
SN7490J, N 
SN5491AJ, N 
SN7491AJ, N 
SN5492J, N· 
SN7492J, N 
SN5493J, N 
SN7493J, N 
SN5495AJ, N 
SN7495AJ, N 
SN54122J, N 
SN74122J, N 
SN54122J, N 
SN74122J, N 
SN5476J, N 
SN7476J, N 
SN5475J, N 
SN5476J, N 
SN5483J, N 
SN74141J, N 
SN74141J, N 
SN7475J, N 
SN7476J, N 
SN7483J, N 
SN5486J, N 
SN7486J, N 
SN5402J, N 
SN7402J, N 
SN5482J, N 
SN7482J, N 
SN5448J, N 
SN7448J, N 
SN54153J, N 
SN74153J, N 
SN74141J, N 
SN74141J, N 
SN54180J, N 
SN74180J, N 
SN5475J, N 
SN7475J, N 
SN5483J, N 
SN7483J, N 
SN54181J, N 
SN74181J, N 
SN54190J, N 
SN74190J, N 
SN54154J, N 
SN74154J, N 
SN54181J, N 
SN74181J, N 
SN54181J, N 
SN74181J, N 

Sec, 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
9 
6 
9 
9 
9 
9 
6 
9 
9 
9 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Fairchild TTL, Cont. -Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number . Replacement fo~ New Oestgns 

U7A935051X SN5490J, N 9 U7B9317511 SN5446AJ, N SN5446AJ, N 9 
U7A935059X SN7490J, N 9 U78931i512 SN5447AJ, N $N5447AJ, N 9 
U7A935651X SN5493J, N 9 U7B9317513 SN5446AJ, N SN5446AJ, N 9 
U7A935659X SN7493J, N 9 U789317514 SN5447AJ, N SN5447AJ, N 9 
U785418251X SN54182J, N SN54182J, N 9 U7B9317591 SN7446AJ, N SN7446AJ, N 9 
U785419251X SN54192J, N SN54192J, N 9 U7B9317592 SN7447AJ, N SN7447AJ, N 9 
U785419351X SN54193J, N SN54193J, N 9 U7B9317593 SN7446AJ, N SN7446AJ, N 9 
U78544251X SN5442J, N SN5442J, N 9 U789317594 SN7447AJ, N SN7447AJ, N 9 
U7B544351X SN5443J, N SN5443J, N 9 U78932151X SN54153J, N 9 
U78544451X SN5444J, N SN5444J, N 9 U7B932159X SN74153J, N 9 
U78544651X SN5446J, N SN5446J, N 9 U78932251X SN54153J, N 9 
U7B544751X SN5447J, N SN5447J, N 9 U7B932259X SN74153J, N 9 
U78544851X SN5448.J, N SN5448J, N 9 U7B932451X SN5485J,N 9 
U78549451X SN5494J, N SN5494J, N 9 U78932459X SN7485.J, N 9 
U7B549651X SN5496J, N SN5496J, N 9 U7B9327511 SN5448.J, N SN5448J, N 9 
U7B7418259X SN74182J, N SN74182J, N 9 U789327512 SN5448J. N SN5448J, N 9 
U787419259X SN74192J, N SN74192J, N 9 U789327591 SN7448J, N SN7448J, N 9 
U787419359X SN74193J, N SN74193J, N 9 U789327592 SN7448J, N SN7448J, N 9 
U78744259X SN7442J, N SN7442J, N 9 U7B932851X SN5491AJ, N 9 
U78744359X SN7443J, N SN7443J, N 9 U7B932859X SN7491AJ, N 9 
U7B744459X SN7444J, N SN7444J, N 9 U78934251X SN54182J, N SN54182J, N 9 
UJB744659X SN7446J, N SN7446J, N 9 U78934259X SN74182J, N SN74182J, N 9 
U78744759X SN7447J,N SN7447J, N 9 U7B935251X SN5442J, N SN5442J, N 9 
U7B744859X SN7448J, N SN7448J, N 9 U7B935259X SN7442J, N SN7442J, N 9 
U76749459X SN7494J, N SN7494J, N 9 U78935351X SN5443J, N SN5443J, N 9 
U78749659X SN7496J, N SN7496J, N 9 U7B935359X SN7443J, N SN7443J, N 9 
U7B902051X SN54111J, N 6 U78935451X SN5444J, N SN5444J,N 9 
U78902059X SN74111J, N 6 U78935459X SN7444J, N SN7444J, N 9 
U78902251X SN54111J, N 6 U789357511 SN5446AJ, N SN5446AJ, N 9 
U78902259X SN74111J, N 6 U7B9357512 SN5447AJ. N SN5447AJ, N 9 
U78902451X SN54111J,N U7B9357591 SN7446AJ, N SN7446AJ, N 9 
U7B902459X SN74111J, N 6 U789357592 SN7447AJ, N SN7447AJ, N 9 
U7B930051X SN54195J, N SN54195.J, N 9 U78935851X SN5448J, N SN5448J, N 9 
U7B930059X SN74195J, N SN74195.I, N 9 U7B935859X SN7448J, N $N744llJ, N 9 
U7B93015.1 X SN5442J, N 9 U78936051X SN54192J, N SN54192J, N 9 
U7B930159X SN7442J. N 9 U78936059X SN74192J, N SN74192J, N 9 
U7B931051X SN54160J, N SN54160J, N 9 U7B936651X SN54193J, N SN54193J, N 9 
U7B931059X SN74160J, N SN74160J, N 9 U7B936659X SN74193J, N SN74193J, N 9 
U78931251X SN54151J, N U78939451X SN5494J, N SN5494J, N 9 
U7B931259X SN74151J, N 9 U7B939459X SN7494J, N SN7494J, N 9 
U78931451X SN5475J, N 9 U78939651X SN5496J, N SN5496J, N 9 
U7B931459X SN7475J, N 9 U78939659X SN7496J, N SN7496J, N 9 
U7B931651X SN54161J, N SN54161J, N 9 U7B!l602.51 X SN54123J, N 6 
U7B931659X SN74161J, N SN74161J, N 9 U7B960259X SN74123J, N 6 

Motorola DTL 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

MC830F SN15830U SN7420W .6 MC836L, P SN15836J, N SN7405J, N 6 
MC830L, P SN15830J, N SN7420J,N 6 MC837F SN15837U SN7405W 6 
MC831F SN15831U SN74110W 6 MC837L,P SN15837J, N SN7405J, N 6 
MC831L, P SN15831J, N SN74110J, N 6 MCB38F SN74162W 9 
MC832F SN15832U SN7440W 6 MC838L, P SN74162J, N 9 
MC832L, P SN15832J, N SN7440J, N MC839F SN74163W 9 
MC833F SNi5833U SN7460W 6 MC839L, P SN74163J, N 
MC833L, P SN15833J, N SN7460J, N 6 MC840F SN15835U SN7405W 6 
MC834F SN15834U SN7405W 6 MC840L, P SN15835J, N SN7405J, N 6 
MC834L, P SN15834J, N SN7405J, N 6 MC842F SN7474W 6 
MC835F SN15838U SN7405W 6 MC842L, P SN7474J, N 6 

MC835L, P SN15838J, N SN7405J, N 6 MC844F SN15844U SN7440W 6 

MC836F SN15836U SN7405W 6 MC844L, P SN15844J, N SN7440J, N 6 

TEXAS INSTRUMENTS B-31 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



• 

B-32 

CROSS-REFERENCE GUIDE 

Motorola DTL, Cont . 

Type 

Number 
MC845F 
M'.:845L, P 
MC846F 
MC846L, P 
MC848F 
MC848L, P 
MC849F 
MC849L, P 
MC850F 
MC850L, P 
MC851F 
MC851L, P 
MC852F 
MC852L, P 
MC853F 
MCB53L, P 
MC855F 
MCB55L, P 
MC856F 
MC856L, P 
MC857F 
MCB57L, P 
MC858F 
MC858L, P 
MC860F 
MC860L, P 
MC861F 
MC861L, P 
MCB62F 
MC862L, P 
MCB63F 
MCB63L, P 
MC1800F 
MC1800L, P 
MC1801F 
MC1801L, P 
MC1802F 
MC1802L, P 
MC1803F 
MC1803L, P 
MC1804F 
MC1804L, P 
MC1805F 
MC1805L, P 
MC1806F 
MC1806L, P 
MC1807F 
MC1807L, P 
MC1808F 
MC1808L, P 
MC1809F 
MC1809L, P 
MC1810F 
MC1810L, P 
MC1811F 
MC~811L, P 
MC1812F 
MC1812L, P 
MC1813L, P 
MC1814F 
MC1814L, P 
MC1815F 
MC1815L, P 
MC1816F 
MC1816L, P 
MC1818F 
MC1820L, P 
MC1820L, P 

Direct 

Replacement 
SN15845U 
SN15846J, N 
SN15846W 
SN15846J, N 
SN15848U 
SN15848J, N 
SN15849U 
SN15849J, N 
SN15850U 
SN15850J, N 
SN15851U 
SN15851J, N 
SN158099U 
SN158099J, N 
SN158093U 
SN158093J, N 
SN158097U 

. SN158097J, N 
SN158094U 
SN158094J, N 
SN15857U 
SN15857J, N 
SN15858U 
SN15858J, N 

SN15861U 
SN15861J, N 
SN15862U 
SN15862J, N 
SN15D63U 
SN15863J, N 
SN151800U 
SN151800J, N 
SN151801U 
SN151801J, N 
SN151802U 
SN151802J, N 
SN151803U 
SN 151803J, N 
SN151804U 
SN151804J, N 
SN151805U 
SN151805J, N 
SN151806U 
SN 151806J, N 
SN151807U 
SN151807J, N 
SN151808U 
SN 151808J, N 
SN151809U 
SN151809J, N 
SN151810U 
SN 151810J, N 
SN151811U 
SN 15181 IJ, N 
SN151812U 
SN151812J, N 

SN151820J, N 

DTL/TTL CIRCUITS 

Recommended 

for New Designs 

SN74110W 
SN74110J, N 
SN7400W 
SN7400J, N 
SN74110W 
SN74110J, N 
SN7400W 
SN7400J, N 
SN7411CM/ 
SN74110J, N 
SN74121W 
SN74121J, W 
SN7476W 
SN7476J, N 
SN7473W 
SN7473J, N 
SN7476W 
SN7476J, N 
SN7473W 
SN7473J, N 
SN7437W 
SN7437J, N 
SN7437W 
SN7437J, N 
SN74H103W 
$N74H 103J, N 
SN7420W 
SN7420J, N 
SN7410W 
SN7410J, N 
SN7410W 
SN7410J, N 
SN7420W 
SN7420J, N 
SN7420W 
SN7420J, N 
SN7430W 
SN7430J, N 
SN7430W 
SN7430J, N 
SN7430W 
SN7430J, N 
SN7430W 
SN7430J, N 
SN7408W 
SN7408J, N 
SN7408W 
SN7408J, N 
SN7432W 
SN7432J, N 
SN7432W 
SN7432J, N 
SN7402w 
SN7402J, N 
SN7402W 
SN7402J, N 
SN7486W 
SN7486J, N 
SN7475J, N 
SN7475W 
SN7475J, N 
SN74H101W 
SN74H 101J, N 
SN74H101W 
SN74H101J, N 
SN7403W 
SN7403J, N 
SN7406J, N 

Sec. 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

7 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
i; 
9 

9 
9 
9 

6 
6 
6 

Type 

Number 
MC930F 
MC930L 
MC931F 
MC931L 
MC932F 
MC932L 
MC933F 
MC933L 
MC934F 
MC934L 
MC935F 
MC935L 
MC936F 
MC936L 
MC937F 
MC937L 
MC938F 
MC938L 
MC939F 
MC939L 
MC940F 
MC940L 
MC842F 
MC842L 
MC944F 
MC944L 
MC945F 
MC945L 
MC946F 
MC946L 
MC948F 
MC948L 
MC949F 
MC949L 
MC950F 
MC!ISOL 
MC951F 
MC951L 
MC952F 
MC952L 
MC953F 
MC953L 
MC955F 
MC955L 
MC956F 
MC956L 
MC957F 
MC957L 
MC958F 
MC958L 
MC860F 
MC860L 
MC961F 
MC961L 
MC962F 
MC962L 

MC963F 
MC963L 
MC1900F 
MC1900L 
MC1901F 
MC1901L 
MC1902F 
MC1902L 
MC19031' 
MC1903L 
MC1904F 
MC1904L 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Direct 

Replacement 

SN15930U 
SN15930J, N 
SN15931U 
SN15931J, N 
SN15932U 
SN15932J, N 
SN15933U 
SN15933J, N 
SN15934U 
SN15934J, N 
SN15938U 
SN15938J, N 
SN15936U 
SN15936J, N 
SN15937U 
SN15937J, N 

SN15935U 
SN15939J, N 

SN15944U 
SN15944J, N 
SN15945U 
SN15945J, N 
SN15946Li 
SN15946J, N 
SN15948U 
SN15948J, N 
SN15949U 
SN15949J, N 
SN15950U 
SN15950J, N 
SN15951U 
SN15951J, N 
SN159099U 
SN159099J, N 
SN159093U 
SN159093J, N 

. SN159097U 
SN 159097J, N 
SN159094U 
SN159o94J, N 
SN15957U 
SN15957J, N 
SN15958U 
SN15958J, N 

SN15961U 
SN15961J, N 
SN15962U 
SN15962J, N 

SN15963U 
SN15963J, N 
SN151900U 
SN151900J, N 
SN151901U 
SN151901J, N 
SN151902U 
SN151902J, N 
SN151903U 
SN151903J, N 
SN151904U 
SN 151904J, N 

Recommended 

for New Designs 
SN5420W 
SN5420J, N 
SN54110W 
SN54110J, N 
SN5440W 
SN5440J, N 
SN5460W 
SN5460J, N 
SN5405W 
SN5405J, N 
SN5405W 
SN5405J, N 
SN5405W 
SN5406J, N 
SN5405W 
SN5405J, N 
SN54162W 
SN54162J, N 
SN54163W 
SN54163J, N 
SN5405W 
SN5405J, N 
SN5474W 
SN5474J, N 
SN5440W 
SN5440J, N 
SN54110W 
SN54110J, N 
SN5400W 
SN5400J, N 
SN54110W 
SN54110J, N 
SN5400W 
SN5400J, N 
SN54110VV 
SN54110J; N 
SN5412iW 
SN5412J, N 
SN5476W 
SN5476J, N 
SN5473W 
SN5473J, N 
SN5476W 
SN5476J, N 
SN5473W 
SN5473J, N 
SN5437W 
SN5437J, N 
SN5437W 
SN5437J, N 
SN54H103W 
SN54H103J, N 
SN5420W 
SN5420J, N 
SN5410W 
SN5410J, N 

SN5410W 
SN5410J, N 
SN5420W 
SN5420J, N 
SN5420W 
SN5420J, N 
SN5430W 
SN5430J, N 
SN5430W 
SN5430J, N 
SN5430W 
SN5430J, N 

Sec. 
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CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Motorola DTL, cont. 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

MC1905F SN151905U SN5430W 6 MC1912L SN151912U SN5486W 9 
MC1905L SN151905J, N SN5430J, N 6 MC1912L SN 151912J, N SN5486J, N 9 
MC1906F SN151906lJ SN5408W 6 MC1913F SN5475W 9 
MC1906L SN151906J, N SN5408J, N 6 MC1913L SN5475J, N 9 
MC1907F SN151907U SN5408W 6 MC1914F SN5475W 9 
MC1907L SN151907J, N SN540ll", N 6 MC1914L SN5475J, N 9 
MC1908F SN151908U SN5432W 6 MC1915F SN54H101W 
MC1908L SN151908J, N SN5432J, N 6 MC1915L SN54H101J, N 
MC1909F SN151909U SN5432W 6 MC1916F SN54H101W 
MC1909L SN151909J, N SN5432J, N 6 MC1916L SN54H 101J, N 7 
MC1910F SN151910U SN5402W 6 MC1918F SN5403W 6 
MC1910L SN151910J, N SN5402J, N MC1918L SN5403J, N 6 
MC1911F SN151911U SN5402W 6 MC1920L SN151920J, N SN5406J, N 6 
MC1911L SN151911J, N SN5402J, N 6 

Motorola TTL 

Type Direct Recommended Sec. Type Direct Recommended 
Sec. 

Number Replacement For New Designs Page Number Replacement for New Designs 

MC400F SNG42U SN7420W 6 MC423F SNF102U SN7473W 6 
MC400L, P SNG42J, N SN7420J, N 6 MC423L, P SNF102J, N SN7473J, N 6 
MC401F SNG52U SN7453W 6 MC424F SNF112U SN7476W 6 
MC401L, P SNG52J, N SN7453.J, N 6 MC424L, P SNF112J, N SN7476J, N 6 
MC402F SNG62U SN7430W MC425F SN7404W 6 
MC402L, P SNG62J, N SN7430J, N 6 MC425L, P SN7404J, N 6 
MC403F SNG92U SN7486W 9 MC426F SNG82U SN7413W 6 
MC403L, P SNG92J, N SN7486J, N 9 MC426L, P SNG82J, N SN7413J.,N 6 
MC404F SNG102U SN7453W 6 MC427F SNG282U SN74H52W 
MC404L, P SNG102J, N SN7453J, N 6 MC427L, P SNG282J, N SN74H52J, N 
MC405F SNG112U SN74H55W 7 MC428F SN}4H61W 7 
MC405L, P SNG112J, N SN74H55J, N 6 MC428L, P SN74H61J, N 7 
MC406F SNG122U SN7430W 6 MC450F SNG43U SN7420W 6 
MC406L, P SNG122J, N SN7430J, N 6 MC450L, P SNG43J, N SN7420J, N 6 
MC407F SNG132U SN74S140W MC451F SNG53U SN7453J, N 6 
MC407L, P SNG132J, N SN74S140J, N 5 MC451L, P SNG53J, N SN7453J, N 6 
MC408F SNG142U SN7400W 6 MC452F SNG63U SN7430W 6 
MC408L, P SNG142J, N SN7400J, N 6 MC452L, P !';NG63J, N SN7430J, N 6 
MC409F SNG152U SN74H62W MC453F SN[393U SN7486W 9 
MC409L, P SNG152J, N SN74H62J, N 7 MC453L, P SNG93J, N SN7486J, N 9 
MC410F SNG172U SN7460W 6 MC454F SNG103U SN7453W 6 
MC410L, P SNG172J, N SN7460J, N 6 MC454L, P SNG103J, N SN7453J, N 6 
MC411F SNG182U SN7430W 6 MC455F SNG113U SN74H55W 
MC411L, P SNG182J, N SN7430J, N 6 MC455L, P SNG113J, N SN74H55J, N 7 
MC412F SNG192U SN74iOW 6 MC456F SNG123U SN7430W 6 
MC412L, P SNG192J, N SN7410J, N 6 MC456L, P SNG123J, N SN7430J, N 6 
MC413F SNF12U SN7472W 6 MC457F SNG133U SN75S140W 5 
MC413L, P SNF12J, N SN7472J, N MC4571L, P SNG133J, N SN74S140J, N 
MC414F SNF22U SN7472W 6 MC458F SNG143U SN7400W 6 
MC414L, P SNF22J, N SN7472J, N 6 MC458L, P SNG143J, N SN7400J, N 6 
MC415F SNF52U SN7472W 6 MC459F SNG153U SN74H62W 7 
MC415L, P SNF52J, N SN7472J, N 6 MC459L, P SNG153J, N SN74H62J, N 7 
MC416F SNF62U SN74H101W MC460F SNG173U SN7460W 6 
MC416L, P SNF62J, N SN74H 101J, N MC460L, P SNGl73J, N SN7460J, N 6 
MC417F SN741Q5W MC461F SNG183U SN7430W 6 
MC417L, P SN74105J, N 6 MC461L, P SNG183J, N SN7430J, N 6 
MC419F SNG162U SN7438W 6 MC462F SNG193U SN7410W 6 
MC419L, P SNG162J, N SN7438J, N MC462L, P SNG193J, N SN7410J, N 6 
MC420F SNG72U SN7450W MC463F SNF13U SN7472W 6 
MC420L, P SNG72J, N SN7450J, N 6 MC463L, P SNF13J, N SN7472J, N 6 
MC421F SNF32U SN74104W 6 MC464F SNF23U SN7472W 6 
MC421L, P SNF32J, N SN74104J, N MC464F SNF23J, N SN7472J, N 6 
MC422F SN7474W MC465F SNF53U SN7472W 6 
MC422L, P SN7474J, N 6 MC465L, P SNF53J, N SN7472J, N 6 

TEXAS INSTRUMENTS 8-33 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



CROSS-REFERENCE GUIDE 

• Motorola TTL, Cont 

Type Direct 

B-34 

Number 
MC466F 
MC466L, P 
MC467F 
MC467L, P 
MC469F 
MC469L, P 
MC470F 
MC470L, P 
MC471F 
MC471L, P 
MC472F 
MC472L, P 
MC473F 
MC473L, P 
MC474F 
MC474L, P 
MC475F 
MC475L, P 
MC476F 
MC476L, P 
MC477F 
MC477L, P 
MC478F 
MC478L, P 
MC500F 
MC500L 
MC501F 
MC501L 
MC502F 
MC502L 
MC503F 
MC503L 
MC504F 
MC504L 
MC505F 
MC505L 
MC506F 
MC506L 
MC507F 
MC507L 
MC508F 
MC508L 
MC509F 
MC509L 
MC510F 
MC510L 
MC511F 
MC511L 
MC512F 
MC512L 
MC513F 
MC513L 
MC514F 
MC514L 
MC515F 
MC515L 
MC516F 
MC516L 
MC517F 
MC517L 
MC519F 
MC519L 
MC520F 
MC520L 
MC521F 
MC521L 
MC522F 

Replacement 

SNF63U 
SNF63J, N 

SNG163U 
SNG163J, N 
SNG73U 
SNG73J, N 
SNF33U 
SNF33J, N 

SNF103U 
SNF103J, N 
SNF113U 
SNF113J, N 

SNG83U 
SNG83J, N 
SNG283U 
SNG283J, N 

SNG40U 
SNG40J, N 
SNG50U 
SNG50J, N 
SNG60U 
SNG60J, N 
SNG90U 
SNG90J, N 
SNG100U 
SNG100J, N 
SNG110U 
SNG110J, N 
SNG120U 
SNG120J, N 
SNG130U 
SNG130J, N 
SNG140U 
SNG140J, N 
SNG150U 
SNG150J, N 
SNG170U 
SNG170J, N 
SNG180U 
SNG180J, N 
SNG190U 
SNG190J, N 
SNF10U 
SNF10J, N 
SNF20U 
SNF20J, N 
SNF50U 
SNF50J, N 
SNF60U 
SNF60J, N 

SNG160U 
SN,G160J, N 
SNG70U 
SNG70J, N 
SNF30U 
SNF30J, N 

DTL/TTL CIRCUITS 

Recommended 

for New Destgns 
SN74H101W 
SN74H 101J, N 
SN74105W 
SN74105J, N 
SN7438W 
SN7438J, N 
SN7450W 
SN7450J, N 
SN74104W 
SN74104J, N 
SN7474W 
SN7474J, N 
SN7473W 
SN7473J, N 
SN7476W 
SN7476J, N 
SN7404W 
SN7404J, N 
SN7413W 
SN7413J, N 
SN74H52W 
SN74H52J, N 
SN74H61W 
SN74H61J, N 
SN5420W 
SN5420J, N 
SN5453W 
SN5453J, N 
SN5430W 
SN5430J, N 
SN5486W 
SN5486J, N 
SN5453W 
SN5453J, N 
SN54H55W 
SN54H55J, N 
SN.5430W 

SN5430J, N 
SN54S140W 
SN54S140J, N 
SN5400W 
SN5400J, N 
SN54H62W 
SN54H62J, N 
SN5460W 
SN5460J, N 
SN5430W 
SN5430J, N 
SN5410W 
SN5410J, N 
SN5472W 
SN5472J, N 
SN5472W 
SN5472J, N 
SN5472W 
SN5472J, N 
SN54H101W 
SN54H 101J, N 
SN54105W 
SN54105J, N 
SN5438W 
SN5438J, N 
SN5450W 
SN5450J, I\. 
SN54104W 
SN54104J, N 
SN5474W 

Sec. 

7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
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7 

7 
6 
6 
6 
6 
6 
6 
9 

9 
6 
6 

7 

6 
6 
5 
5 
6 
6 

7 

6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 

Type 

Number 
MC522L 
MC523F 
MC523L 
MC524F 
MC524L 
MC525F 
MC525L 
MC526F 
MC526L 
MC527F 
MC527L 
MC528F 
MC528L 
MC550F 
MC550L 
MC551F 
MC551L 
MC552F 
MC552L 
MC553F 
MC553L 
MC554F 
MC554L 
MC55F 
MC55L 
MC556F 
MC556L 
MC557F 
MC557L 
MC558F 
MC558L 
MC559F 
MC559L 
MC560F 
MC560L 
MC561F 
MC561L 
MC562F 
MC562L 
MC563F 
MC563L 
MC564F 
MC564L 
MC565F 
MC565L 
MC566F 
MC566L 
MC567F 
MC567L 
MC569F 
MC569L 
MC570F 
MC570L 
MC571F 
MC571L 
MC572F 
MC572L 
MC573F 
MC573L 
MC574F 
MC574L 
MC575F 
MC575L 
MC576F 
MC576L 
MC577F 
MC577L 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 •, DALLAS, TEXAS 75222 

Direct 

Replacement 

SNF100U 
SNF100J, N 
SNF 110U 
SNF110J, N 

SNG80U 
SNG80J, N 
SNG280U 
SNG280J, N 

SNG41U 
SNG41J, N 
SNG51U 
SNG51J, N 
SNG61U 
SNG61J, N 
SNG91U 
SNG91J, N 
SNG101U 
SNG101J, N 
SNG111U 
SNG111J, N 
SNG121U 
SNG121J, N 
SNG131U 
SNG 131J, N 
SNG141W 
SNG141J, N 
SNG151U 
SNG151J, N 
SNG171U 
SNG171J, N 
SNG181U 
SNG181J, N 
SNG191U 
SNG191J, N 
SNF11U 
SNF11J, N 
SNF21U 
SNF21J, N 
SNF51U 
SNF51J, N 
SNF61U 
SNF61J, N 

SNG161U 
SNG161J, N 
SNG71U 
SNG71J, N 
SNF31U 
SNF31J, N 

SNF101U 
SNF101J, N 
SNF111U 
SNF111J, N 

SNG81U 
SNG81J, N 
SNG281U 
SNG281J, N 

Recommended 

for New Designs 
SN5474J, N 
SN5473W 
SN5473J, N 
SN5476W 
SN5476J, N 
SN5404W 
SN5404J, N 
SN5413W 
SN5413J, N 
SN54H52W 
SN54H52J, N 
SN54H61W 
SN54H61J, N 
SN5420W . 
SN5420J, N 
SN5453W 
SN5453J, N 
SN5430W 
SN5430J, N 
SN5486W 
SN5486J, N 
SN5453W 
SN5453J, N 
SN54H55W 
SN54H55J, N 
SN5430W 
SN5430J, N 
SN54S140W 
SN54S140J, N 
SN5400W 
SN5400J, N 
SN54H62W 
SN54H62J, N 
SN5460W 
SN5460J, N 
SN5430W 
SN5430J, N 
SN5410W 
SN5410J, N 
SN5472W 
SN5472J, N 
SN5472W 
SN5472J, N 
SN5472W 
SN5472J, N 
SN54H101W 
~N54H101J, N 
SN54105W 
SN54105J, N 
SN5438W 
SN5438J, N 
SN5450W 
SN5450J, N 
SN54104W 
SN54104J, N 
SN5474W 
SN5474J, N 
SN5473W 
SN5473J, N 
SN5476W 
SN5476J, N 
SN5404W 
SN5404J, N 
SN5413W 
SN5413J, N 
SN54H52W 
SN54H52J, N 
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CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Motorola TTL, Cont. • Type Direct R~~fu,mended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Rei'Jlacement fOr New Qesigns 
MC578F SN54H61W MC2073F SNF123U $N74H103W 
MC578L SN54H61J, N MC2073L, P SNF123J, N SN74H103J, N 
MC2000F SNG212U SN74H55W MC2074F SNF133U SN74H108W 
MC2000L, P SNG212J, N SN74H55J, N MC2074L, P SNF133J, N SN74H108J, N 
MC2001F SNG222U SN74HOOW MC2075F SNF203U SN74H102W 
MC2001L, P SNG222J, N SN74HOOJ, N MC2075L, P SNF203J, N SN74H 102J, N 
MC2002F SNG232U SN74H62W MC2076F SNF213U SN74H101W 
MC2002L, P SNG232J, N SN74H62J, N MC2076L, P SNF213J, N SN74H 101J, N 
MC2003F SNG242U SN74H20W MC2078F SN74H101W 
MC2003L, P SNG242J, N SN74H20J, N MC207BL, P SN74H 101J, N 
MC2004F SNG252U SN74H53W MC2100F SNG210U SN54H55W 
MC2004L, P SNG252J, N SN74H53J, N MC2100L SNG210J, N SN54H55J, N 
MC2005F SNG262U SN74H30W MC2101F SNG220U SN54HOOW 
MC2005L, P SNG262J, N SN74H30J, N MC2101L SNG220J, N SN54HOOJ, N 
MC2006F SNG272U SN74H60W MC2102F SNG230U SN54H62W 
MC2006L, P SNG272J, N SN74H60J, N MC2102L SNG230J, N SN54H62J, N 
MC2007F SNG322U SN74H10W MC2103F SNG240U SN54H20W 
MC2007L, P SNG322J, N SN74H10J, N MC2103L SNG240J, N SN54H20J, N 
MC2008F SN74H04W MC2104F SNG250U SN54H53W 
MC2008L, P SN74H04J, N MC2104L SNG250J, N SN54H53J, N 
MC200SF SNF252U SN74H102W MC2105F SNG260U SN54H30W 
MC2009L, P SNF252J, N SN74H 102J, N MC2105L SNG260J, N SN54H30J, N 
MC2010F SNF262U SN74H101W MC2106F SNG270U SN541'60W 
MC2010L, P SNF262J, N SN74H 101J, N MC2106L SNG270J, N SN54H60J, N 
MC2011f SNG202U SN74H30W MC2107F SNG370U SN54H10W 
MC2011L, P SNG202J, N SN74H30J, N MC2107L SNG320J, N SN54H10J, N 
MC2012F SNG302U SN74H53W MC2108F SN54H04W 
MC2012L, P SNG302J, N SN74H53J, N MC2108L eN54H04J, N 
MC2013F SNG312U SN74H50W MC210SF SNF250U SN54H102W 
MC2013L, P SNG312J, N SN74H50J, N MC2109L SNF250J, N SN54H 102J, N 
MC2023F SNF122U SN74H103W MC2110F SNF260U SN54H101W 
MC2023L, P SNF 122J, N SN74H103J, N MC2110L SNF260J, N SN54H 101J, N 
MC2024F SNF132U SN74H108W MC2111F SNG200U SN54H30W 
MC2024L, P SNF132J, N SN74H !OBJ, N MC2111L SNG200J, N SN54H30J, N 
MC2025F SNF202U SN74H102W MC2112F SNG300U SN54H53W 
MC2025L, P SNF202J, N SN74H102J, N MC2112L SNG300J, N SN54H53J, N 
MC2026F SNF212U SN74H101W MC2113F SNG310U SN54H50W 
MC2026L, P SNF212J, N SN74H 101J, N MC2113L SNG310J, N SN54H50J, N 
MC2028F SN74H101W MC2123F SNF120U SN54H103W 
MC2028L, P SN74H101J, N MC2123L SNF120J, N SN54H 103J, N 
MC2050F SNG213U SN74H55W MC2124F SNF 130U SN54H108W 
MC2050L, P SNG213J, N SN74H55J, N MC2124L SNF130J, N SN54H108J, N 
MC2051F SNG223U SN74HOOW MC2125F SNF200U SN54H102W 
MC2051 L, P SNG223J, N SN74HOOJ, N MC2125L SNF200J, N SN54HJ02J, N 
MC2052F SNG233U SN74H62W MC2126F SNF210U SN54H101W 
MC2052L, P SNG233J, N SN74H62J, N MC2126L SNF210J, N SN54H 101J, N 
MC2053F SNG243U SN74H20W 7 MC2128F SN54H101W 
MC2053L, P SNG243J, N SN74H20J, N 7 MC2128L SN54H 101J, N 
MC2054F SNG253U SN74H53W MC2150F SNG211U SN54H55W 
MC2054L, P SNG253J, N SN74H53J, N MC2150L SNG211J, N SN54H55J, N 
MC2055F SNG263U SN74H30W MC2151F SNG221U SN54HOOW 
MC2055L, P SNG263J, N SN74H30J, N MC2151 L SNG221J, N SN54HOOJ, N 
MC2056F SNG273U SN74H60W MC2152F SNG231U SN54H62W 
MC2056L, P SNG273J, N SN74H60J, N MC2152L SNG231J, N SN54H62J, N 
MC2057F SNG323U SN74H10W MC2153F SNG241U SN54H20W 
MC2057L, P SNG323J, N SN74H10J, N MC2153L SNG241J, N SN54H20J, N 
MC2058F SN74H04W MC2154F SNG251U SN54H53W 
MC2058L, P SN74H04J, N MC2154L SNG251J, N SN54H53J, N 
MC2059F SNF253U SN74H102W MC2155F SNG251U SN54H30W 
MC2059L, P SNF253J, N SN74H102J, N MC2155L SNG261J, N SN54H30J, N 
MC2060F SNF263U SN74H101W MC2156F SNG271U SN54H60W 
MC2060L, P SNF263J, N SN74H101J, N MC2156L SNG271J, N SN54HGOJ, N 
MC2061F SNG203U SN74H30W MC2157F SNG321U SN54H1QW 
MC2061L, P SNG203J, N SN74H30J, N MC2157L SNG321J, N SN54H10J, N 
MC2062F SNG303U SN74H53W MC2158F SN54H04W 
MC2062L, P SNG303J, N SN74H53J, N MC2158L SN54H04J, N 
MC2063F SNG313U SN74H50W MC2159F SNF251U SN54H102W 
MC2063L, P SNG313J, N SN74H50J, N MC2159L SNF251J, N SN54H 102J, N 

TEXAS INSTRUMENTS 8-35 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



CROSS-REFERENCE GUIDE 

•
• Motorola TTL, Cont. 

Type Direct 

B-36 

Number 
MC2160F 
MC2160L 
MC2161F 
MC2161L 
MC2162F 
Mq162L 
MC2163F 
MC2163L 
MC2173F 
MC2173L 
MC2174F 
MC2174L 
MC2175F 
MC2175L 
MC2176F 
MC2176L 
MC2178F 
MC2178L 
MC3000F 
MC3000L 
MC3004F 
MC3004L, P 
MC3005F 
MC3005L, P 
MC3006F 
MC3006L, P 
MC3008F 
MC3008F 
MC3009F 
MC3009L, P 
MC3010F 
MC3010L, P 
MC3009F 
MC3009L, P 
MC3010F 
MC3010L, P 
MC3011F 
MC3011L, P 
MC3012F 
MC3012L, P 
MC3016F 
MC3016L, P 
MC3018F 
MC3018L, P 
MC3019F 
MC3019L, P 
MC3020F 
MC3020L, P 
MC3021F 
MC3021L, 
MC3023F 
MC3023L, P 
MC3024F 
MC3024L, P 
MC3025F 
MC3025L, P 
MC3030F 
MC3030L, P 
MC3031F 
MC3031L, P 
MC3032F 
MC3032L, P 
MC3033F 
MC3033L, P 
MC3034F 
MC3034L, P 
MC3050F 
MC3050L, P 

Replacement 

SNF261U 
SNF261J, N 
SNG201U 
SNG201J, N 
SNG301U 
SNG301J, N 
SNG311U 
SNG311J, N 
SNF121U 
SNF121J, N 
SNF131U 
SNF131J, N 
SNF201U 
SNF201J, N 
SNF211U 
SNF211J, N 

SN74HOOW 
SN74HOOJ, N 
SN74H01W 
SN74H01J, N 
SN74H10W 
SN74H10J, N 
SN74H11W 
SN74H11J, N 
SN74H04W 
SN74H04J, N 
SN74H05W 
SN74H05J, N 
SN74H20W 
SN74H20J, N 
SN74H05W 
SN74H05J, N 
SN74H20W 
SN74H20J, N 
SN74H21W 
$N74H21J, N 
SN74H22W 
SN74H22J, N 
SN74H30W 
SN74H30J, N 
SN74H62W 
SN74H62J, N 
SN74H61W 
SN74H61J, N 
SN74H50W 
sN74H50J, N 
SN7486W 
SN7486J, N 
SN74H51W 
SN74H51J, N 
SN74H40W 
SN74H40J, N 
SN74H40W 
SN74H40J, N 
SN74H60W 
SN74H60J, N 
SN74H52W 
SN74H52J, N 
SN74H53W 
SN74H53J, N 
SN74H54W 
SN74H54J, N 
SN74H55W 
SN74H55J, N 

DTL/TTL CIRCUITS 

Recommended 

for New Designs 

SN54H101W 
SN54H101J, N 
SN54H30W 
SN54H30J, N 
SN54H53W 
SN54H53J, N 
SN54H50W 
SN54H50J, N 
SN54H103W 
SN54H 103J, N 
SN54H108W 
SN54H108J, N 
SN54H102W 
SN54H 102J, N 
SN54H101W 
SN54H101J, N 
SN54H101W 
SN54H101J, N 
SN74HOOW 
SN74HOOJ, N 
SN74H03W 
SN74H03J, N 
SN74H10W 
SN74H10J, N 
SN74H11W 
SN74H11J, N 
SN74H04W 
SN74H04J, N 
SN74H05W 
SN74H05J, N 
SN74H20W 
SN74H20J, N 
SN74H05W 
SN74H05J, N 
SN74H20W 
SN74H20J, N 
SN74H21W 
SN74H21J, N 
SN74H22W 
SN74H22J, N 
SN74H30W 
SN74H30J, N 
SN74H62W 
SN74H62J, N 
SN74H61W 
SN74H61J, N 
SN74H50W 
SN74H50J, N 
SN7486W 
SN7486J, N 
SN74H51W 
SN74H51J, N 
SN74H40W 
SN74H40J, N 
SN74H40W 
SN74H40J, N 
SN74H60W 
SN74H60J, N 
SN74H52W 
sN74H52J, N 
SN74H53W 
SN74H53J, N 
SN74H54W 
SN74H54J, N 
SN74H55W 
SN74H55J, N 
SN74H72W 
SN74H72J, N 

Sec. 

7 
9 
9 

Type 

Number 
MC3051F 
MC3051L, P 
MC3052F 
MC3052L, P 
MC3054F 
MC3054L, P 
MC3055F 
MC3055L, P 
MC3060F 
MC3060L, P 
MC3061F 
MC3061L, P 
MC3062F 
MC3062L, P 
MC3100F 
MC3100L 
MC3104F 
MC3104L 
MC3105F 
MC3105L 
MC3106F 
MC3106L 
MC3108F 
MC3108L 
MC3109F 
MC3109L 
MC3110F 
MC3110L 
MC3111F 
MC3111L 
MC3112F 
MC3112L 
MC3116F 
MC3116L 
MC3118F 
MC3118L 
MC3119F 
MC3119L 
MC3120F 
MC3120L 
MC3121F 
MC3121L 
MC3123F 
MC3123L 
MC3124F 
MC3124L 
MC3125F 
MC3125L 
MC3130F 
MC3130L 
MC3131F 
MC3131L 
MC3132F 
MC3132L 
MC3133F 
MC3133L 
MC3134F 
MC3134L 
MC3150F 
MC3150L 
MC3151F 
MC3151L 
MC3152F 
MC3152L 
MC3154F 
MC3154L 
MC3155F 
MC3155L 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE SOX 5012 • DALL.AS, TEXAS 75222 

Direct 

Replacement 

SN74H71W 
SN74H71J, N 
SN74H72W 
SN74H72J, N 
SN74H74W 
SN74H74J, N 
SN74S114W 
SN74S114J, N 
SN74S113W 
SN74S113J, N 
SN54HOOW 
SN54HOOJ, N 
SN54H01W 
SN54H01J, N 
SN54H10W 
SN54H10J, N 
SN54H11W 
SM54H11J, N 
SN54H04W 
SN54H04J, N 
SN54H05W 
SN54H05J, N 
SN54H20W 
SN54H20J, N 
SN54H21W 
SN54H21J, N 
SN54H22W 
SN54H22J, N 
SN54H30W 
SN54H30J, N 
SN54H62W 
SN54H62J, N 
SN54H61W 
SN54H61J, N 
SN54H50W 
SN54H50J, N 
SN5486W 
SN5486J, N 
SN54H51W 
SN54H51J, N 
SN54H40W 
SN54H40J, N 
SN54H40W 
SN54H40J, N 
SN54H60W 
SN54H60J, N 
SN54H52W 
SN54H52J, N 
SN54H53W 
SN54H53J, N 
SN54H54W 
SN54H54J, N 
SN54H55W 
SN54H55J, N 

SN54H71W 
SN54H71J, N 
SN54H72W 
SN54H72J, N 

Recommended 

for New Des,igns 
SN74H102W 
SN74H102J, N 
SN74H102W 
SN74H102J, N 
SN74H71W 
SN74H71J, N 
SN74H72W 
SN74H72J, N 
SN74H74W 
SN74H74J, N 
SN74S114W 
SN74S114J, N 
SN74S113W 
SN74S113J, N 
SN54HOOW 
SN54HOOJ, N 
SN54H01W 
SN54H01J, N 
SN54H10W 
SN54H1o.i, N 
SN54H11W 
SN54H11J, N 
SN54H04W 
SN54H04J, N 
SN54H05W 
SN54H05J, N 
SN54H20W 
SN54H20J, N 
SN54H21W 
SN54H21J, N 
SN54H22W 
SN54H22J, N 
SN54H30W 

· SN54H30J, N 
SN54H62W 
SN54H62J, N 
SN54H61W 
SN54H61J, N 
SN54H50W 
SN54H50J, N 
SN5486W 
SN5486J, N 
SN54H51W 
SN54H51J, N 
SN54H40W 
SN54H40J, N 
SN54H40W 
SN54H40J, N 
SN54H60W 
SN54H60J, N 
SN54H52W 
SN54H52J, N 
SN54H53W 
SN54H53J, N 
SN54H54W 
SN54H54J, N 
SN54H55W 
SN54H55J, N 
SN54H72W 
SN54H72J, N 
SN54H102W 
SN54H102J, N 
SN54H102W 
SN54H 102J, N 
SN54H71W 
SN54H71J, N 
SN54H72W 
SN54H72J, N 

Sec. 

5 
5 
5 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Motorola TTL, Cont. • Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Oesigils Number Replacement for New Designs 

MC3160F SN54H74W SN54H74W MC54192L SN54192J, N SN54192J, N 9 
MC3160L SN54H74J, N SN54H74J, N MC54193L SN54193J, N SN54193J, N 9 
MC3161F SN54S114W SN54S114W 5 MC7400F SN7400W SN7400W 6 
MC3161L SN54S114J, N SN54S114J, N 5 MC7400L, P SN7400J, N SN7400J, N 6 
MC3162F SN54S113W SN54S113W MC7401F SN7401W SN7401W 6 
MC3162L SN54S113J, N SN54S113J, N MC7401L, P SN7401J, N SN7401J, N 6 
MC5400F SN5400W SN5400W 6 MC7402F SN7402W SN7402W 6 
MC5400L SN5400J, N SN5400J, N 6 MC7402L, P SN7402J, N SN7402J, N 6 
MC5401F SN5401W SN5401W 6 MC7403L, P SN7403J, N SN7403J, N 6 
MC5401L SN5401J, N SN5401J, N 6 MC7404F SN,7404W SN7404W 6 
MC5402F SN5402W SN5402W 6 MC7404L, P SN7404J, N SN7404J, N 6 
MC5402L SN5402J, N SN5402J, N 6 MC7405F SN7405W SN7405W 6 
MC5403L SN5403J, N SN5403J, N 6 MC7405L, P SN7405J, N SN7405J, N 6 
MC5404F SN5404W SN5404W 6 MC7410F SN7410W SN7410W 6 
MC5404L SN5404J, N SN5404J, N 6 MC7410L, P MC7410J, N SN7410J, N 6 
MC5405F SN5405W SN5405W 6 MC7420F SN7420W SN7420W 6 
MC5405L SN5405J, N SN5405J, N 6 MC7420L, P SN7420J, N SN7420J, N 6 
MC5410F SN5410W SN5410W 6 MC7430F SN7430W SN7430W 6 
MC5410L SN5410J, N SN5410J, N 6 MC7430L, P SN7430J, N SN7430J, N 6 
MC5420F SN5420W SN5420W 6 MC7440F SN7440W SN7440W 6 
MC5420L SN5420J, N SN5420J, N 6 MC7440L, P SN7440J, N SN7440J, N 6 
MC5430F SN5430W SN5430W 6 MC7441AL, P SN74141J, N SN74141J, N 9 
MC5430L SN5430J, N SN5430J, N 6 MC7442L, P SN7442J, N SN7442J, N 9 
MC5440F SN5440W SN5440W 6 MC7443L, P SN7443J, N SN7443J, N 9 
MC5440L SN5440J, N SN5440J, N 6 MC7444L, P SN7444J, N SN7444J, N 9 
MC5442L SN5442J, N SN5442J, N 9 MCJ445L, P SN7445J, N SN7445J, N 9 
MC5443L SN5443J, N SN5443J, N 9 MC7446L, P SN7446AJ, N SN7446AJ, N 9 
MC5444L SN5444J, N SN5444J, N 9 MC7447L, P SN7447AJ, N SN7447AJ, N 9 
MC5445L SN5445J, N SN5445J, N 9 MC7450F SN7450W SN7450W 6 
MC5446L SN5446AJ, N SN5446AJ, N 9 MC7450L, P SN7450J, N SN7450J, N 6 
MC5447L SN5447AJ, N SN5447AJ, N 9 MC7451F SN7451W SN7451W 6 
MC5450F SN5450W SN5450W 6 MC7451L, P SN7451J, N SN7451J, N 6 
MC5450L SN5450J, N SNS450J, N 6 MC7453F SN7453W SN7453W 6 
MC5451F SN5451W SN5451W 6 MC7453L, P SN7453J, N SN7453J, N 6 
MC5451L SN5451J, N SN5451J, N 6 MC7454F SN7454W SN7454W 6 
MC5453F SN5453W SN5453W 6 MC7454L, P SN7454J, N SN7454J, N 6 
MC5453L SN5453J, N SN5453J, N 6 MC7460F SN7460W SN7460W 6 
MC5454F SN5454W SN5454W 6 MC7460L, P SN7460J, N SN7460J, N 6 
MC5454L SN5454J, N SN5454J, N 6 MC7472F SN7472W SN7472W 6 
MC5460F SN5460W SN5460W 6 MC7472L, P $N7472J, N SN7472J, N 6 
MC5460L SN5460J, N SN5460J, N 6 MC7473F SN7473W SN7473W 6 
MC5472F SN5472W SN5472W 6 MC7473L, P SN7473J, N SN7473J, N 6 
MC5472L SN5472J, N SN5472J, N 6 MC7480L, P SN7480J, N SN7480J, N 9 
MC5473F SN5473W SN5473W 6 SN7483L, P SN7483J, N SN7483J, N 9 
MC5473L SN5473J, N SN5473J, N 6 MC7490F SN7490W SN7490W 9 
MC5480L SN5480J, N SN5480J, N 9 MC7490L, P SN7490J, N SN7490J, N 9 
SN5483L SN5483J, N SN5483J, N 9 MC7491AL, P SN7491AJ, N SN7491AJ, N 9 
MC5490L SN5490W SN5490W 9 MC7492F SN7492W SN7492W 9 
MC5490L SN5490J, N SN5490J,N 9 MC7492L,P SN7492J, N SN7492J, N 9 
MC5491AL SN5491AJ, N SN5491AJ, N 9 MC7493L, P SN7493J, N SN7493J, N 9 
MC5492F SN5492W SN5492W 9 SN7494L, P SN7494J, N SN7494J, N 9 
MC5492L SN5492J, N SN5492J, N 9 SN7495F SN7495AW SN7495AW 9 
MC5493L SN5493J, N SN5493J, N 9 SN7495L, P SN7495AJ, N SN7495AJ, N 9 
MC5494L SN5494J, N SN5494J, N 9 SN7496L, P SN7496J, N SN7496J, N 9 
MC5495F SN5495AW SN5495AW 9 MC17482L SN7482J, N SN7482J, N 9 
MC5495L SN5495AJ, N SN5495AJ, N 9 MC74107L, P SN74107J, N SN74107J, N 6 
MC5496L SN5496J, N SN5496J, N 9 MC74121F SN74121W SN74121W 6 
MC15842L SN5482J, N SN5482J, N 9 MC74121L, P SN74t21J, N SN74121J, N 6 
MC54107L SN54107J, N SN54107J, N 6 MC74150L SN74150J, N SN74150J, N 9 
MC54121F SN54121W SN54121W 6 MC74151L, P SN74151J, N SN74151J, N 9 
MC54121L SN54121J, N SN54121J, N 6 MC74192L, P SN74192J, N SN74192J, N 9 
MC54150L SN54150J, N SN54150J, N 9 MC74193L, P SN74193J, N SN74193J, N 9 
MC54151L SN54151J, N SN54151J, N 9 

TEXAS INSTRUMENTS B-37 
INCORPORATED 

POST OFFIC• aox 5012 • DAL.LAS. TEXAS 112.t2 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Motorola Complex Functions 

• Type Direct Recommended Sec. Type Direct Recommended 
Sec. 

Number Replacement For New Designs Number Replacement for New Designs 

MC4000f SN74153W 9 MC4037L, P SN7415J, N 9 
MC4000L, P SN74153J, N 9 MC4039P SN7448J, N 9 
MC4001L, P SN74184J, Nor 9 MC4304F SN5481W SN5481W 9 

Sl\174185A,J, N 9 MC4304L SN5481J, N SN5481J, N 9 
MC4002F SN74155W 9 MC4305F SN5481W SN5481W 9 
MC4002L, P SN74155J, N 9 MC4305L SN5481J, N SN5481J, N 9 
MC4004F SN7481W SN7481W 9 MC316L, P SN54190J, N 9 
MC4004L, P SN7481J, N SN7481J, N 9 MC4318L, P SN54191J, N 9 
MC4005F SN7481W SN7As1W 9 MC4326F SN54H183W 9 
MC4005L, P SN7481J, W SN7481J, N 9 MC4326L SN54H 183J, N 9 
MC4006F SN74155W 9 MC4327F SN54H183W 9 
MC4006L, P SN74155J, N 9 MC4327L SN54H 183J, N 9 
MC4007L, P SNJ4155J, N 9 MC4328F SN54181W 9 
MC4008F SN74180W 9 MC4328L SN54181J, N 9 
MC4008L, P Sl\174180J, N 9 MC4329F SN54181W 9 
MC4010F SN74180W 9 MC4329L SN54181J, N 9 
MC4010L, P SN74180J, N 9 MC4330F SN54181W 9 
MC4012F SN7495AW 9 MC4330L SN54181J, N 9 
MC4012L, P SN7495AJ, N 9 MC4331F SN54181W 9 
MC4015L, P SN7475J, N 9 MC4331L SN54181J, N 9 
MC4016L, P SN74190J, N 9 MC4332f SN54182W 9 
MC4018L, P Sj\i74191J, N 9 MC4332L SN54182J, N 9 
MC4023F SN7492W 9 MC4335F SN5475W 9 
MC4023L, P SN7492J, N 9 MC4335L, P SN5475J, N 9 
MC4026F ·SN74H.183W 9 MC4337F SN5475W 9 
MC4026L, P SN74H183J, N 9 MC4337L, P SN5475J, N 9 
MC4027F SN74H183W 9 MC8300L, P SN74195J, N SN74195J, N 
MC4027L, P SN74H183J, N 9 MC8301L, P SN7442J, N 9 
MC4028F SN74181W 9 MC8304L, P SN7482J, N 9 
MC4028L, P SN74181J, N 9 MC8309L, P SN74153J, N 9 
MC4029F SN74181W 9 MC8:i12L, P SN74151J, N 9 
MC4029L, P $N74181J, N 9 MC8601F SN74122W SN74122W 6 
MC4030F SN74181W 9 MC8601L, P SN74122J, N SN74122J, N 6 
MC4030L, P SN74181J, Ill 9 MC9300L SN54195J, N SN54195J, N 9 
MC4031F SN74181W 9 MC9301L SN5442J, N 9 
MC4031L, P SN74181J, N 9 MC9304L SN5482J, N 9 
MC4032F SN74182W 9 MC9309L SN54153J, N 9 
MC4032L, P SN74182J, N 9 MC9312L SN54151J, N 9 
MC4035F SN7475W 9 MC9601F SN54122W SN54122W 6 
MC4035L, P SN7475J, N 9 MC9601L SN54122J, N SN54122J, N 6 
MC4037F SN7475W 9 

National DTL 

Type Direct Recommended Sec. Type Direct Recommended 
Sec. 

Number Replacement· For New Designs Number Replacement for New Designs 

DM930N SN15830J, N SN7420J, N 6 DM9571\1 SN15857J, N SN7437J, N 6 
DM932N SN15832J, N SN7440J, N 6 DM958N SN15858J, N SN7437J, N 6 
DM933N SN15833J, N SN7460J, N 6 DM961N SN15861J, N SN7420J, N 6 
DM935N SN15840J, N SN7405J, N 6 DM962N •SN15862J, N SN7410J, N 6 
DM9.36N SN15836J, N SN7405J, N 6 DM963N SN15863J, N SN7410J, N 6 
DM937N SN15837J, N SN7405J, 111 6 DM1800111 SN151800J, Ill SN7420J, N 6 
DM944N SN15844J, N SN7440J, N 6 DM1801N • SNff.1801J, N SN7420J, N 6 
DM945N SN15845J, N ·SN74110J, Ill 6 DM9093N SN158Q93J, N SN7473J, N 6 
DM946N SN15846J, N SN7400J, Ill 6 DM9094N SN158094J, N SN7473J, N 6 
DM948N SN15848J, N SN741 iOJ. N 6 DM9097N SN158097J, N SN7476J, N 6 
DM949N SN15849J, N SN7400J, N 6 DM9099N SN158099J, N SN7476J, N 6 

TEXAS INSTRUMENTS 
INCORPORATED 

POST O.FFICE BOX !5012 • DALLAS, TEXAS 75222 



CROSS-REFERENCE GUIDE 

DTL/TTL Cl RCUITS 

National TTL • Type Direct Recommended Type Direct Recommended 
Sec. Sec. Numbert ReP-..cam8nt , for New Designs Numbert Replacement for New Designs 

DM5400D, N 170Dql SN5400J, N sfliS400J, N ·5 DM7442D, N 188421 SN7442J, N SN7442J, N 9 
DM54010, N (7001) SN5401J, N .SN5401J, N 6 " DM7446D, N 18846) Sfli7446AJ, N SN7446AJ, N , 9 
DM5402D, N 17002) SN54o2J, N St.15402J, N 6 DM7447D, N 18847) SN7447AJ, N SJ\!7447AJ, N 9 
DM5403D, N (7003) SN5403J, N 'SN5403J, N 6 DM74480, N 18848) SN7448J, N Sill7448J, N 9 
DM5404D, N 17004) ' SN5404J, N SN5404J, N s' DM7450D, N 18050) SN7450J, N SN7450J, N 6 
OM5405D, N.17005) SN5405J,N SN5405.J, N 5 OM74510, N 18051) SN7451J, N SN7451J, N 6 
DM5408D, N 17008) SN5408J, N SN54o8J, N 6 DM7453D, N (8053) SN7453J, N SN7453J, N 6' 
DM5409D, N (7009) SN5409J, N SN5409J, N 6 DM7454D, N (8054) SN7454.j, N 'SN7454J, N 6 
DM5410D, N 170101 SN5410J, N · SN5410J, N DMJ460D, N 18060) SN7460J, N SN7460J, N 6 
DM5420D. N 170201 SN5420J, N ·sN5420J, N 6 bM7472D, N 18540) SN7472J, N SN7472J, N 6 
DM5430D, N 17030) 'SNs4JOJ, N SN$430J, N 6 DM7473D, N 18501) SN7473J, N SN7473J, N 6 
OM54400, N (7040) SN5440J, N SN5440J, N '6 OM7474D. N (8510) SN7474J, N SNi474J, N '6 
DM54420, N 178421' SN5442J, N SN$442J, N. 9 DM7475D, N 18550) SN7475J, N 0SN.7475J,N 9 
OM54460, N 17846) SN5446AJ, N sfli$446AJ, N bM7476D, N 185001 SN7476J, N SN7476J, N ·.s 
OM5447b, N (7847) SN5447AJ, N SN5447AJ, N 9 DM748JD, N (82S31 SN'7483J, N SN7483J, N 9 
OM5448D, N 17848) 'slliS44&i, N SN544BJ, N 9 DM7486D, N {8086) SN7486J, N !>N7486J, N 9 
DM5450D, N 170501 SN5450J, N .. sN'5450J,N 6 DM7488D, N (8588) SN7488J, N SN7488J, N ·g 
DM5451D, N (7051) SN5451J, N SNS451J, N 6' 

" 0M74gOO, N 185301 SN7490J, N SN1490J: N 9 
D M5453D, N (7053) SN5453J, N SN5453J, N 6 DM7491;\\D, N SN7491AJ, N SN7491AJ, N 9 
DM,54540, N 17054), sliis454J; N !;>!lf5454J, N 6 OM7492D, N 18532) SN7492J, N SN7492J~ N '9 
DM5460D, N 170601 Sl'f5460J,N SN5460J, N 6. . DM7493D, N (85331 SN7493J, N SN7493J, N 9.; 
DM5472D, N 17540) SN5472J, N SN5472J, N 5 0 M1495D, N 18580) SN7495AJ, N SN7495AJ, N 9 
DM5473D, N 175011 SN5473J, N SN5473J, N 6 .DMJ41Q7D, N 18502) .SN74107J, .N SN74i07J; N 6 
DM5474D, N 17510) SN5474J, N SN5474J, N 6' .DM74121D, N SN7.4121J, N SN7412.1J, N 6• 
DM54750, N 17550) ,SN5475J,'N 'SN5475.J, N 9 DM741530, N (8:2171. SN1~153J, N . SN74153J, N 9 
DM5476D, N.(7500) SN5476J, N SN5476Ji N 6 OM74154D, N 182131 SN74154J, N SN741S4.l;N 9 
DMS483D, N (7;1B3l. ··sN5483J, N SN5483J, N : 9 DM7520D, N s))l5497J, N 9 
DM5486[), N 17086) SN5486J,N 'SNS4B6J, N. 9 DM7551D, N SNE\475J, N 9' 
D M5488D, N I 75881. $N5488J, N SN5488J, N 9 DM7.560D, N. SN54192J, N SN54192J, N 9 
DM5490[), N 17530) SN5490J,N .. SN549QJ, N 9 DM7563D, N SN54193J, N SN54193J, N 9 
DM5491AD, N SN,5491AJ, N. 'sN549lA'J, N 9 DM'7570Q;N SN54164J, N SN54164J, N 9 
DM5492[); N; 175321 SN5492J, N SN5492J, N .. ··g DM75880, N SN5488J, N SN5488J, N 9 
D M5493D,'11i. i7533): .. SN5493J, N : .'Si\15493J, N ·-'·"9". .DM759ob,N SN541.65J: N SN54165J, N, 9 
DM5495D, N; l7;iSOI .: SN5495AJ,_N SN5495AJ, N DM7598D, N 'SN5488J, N 9 
DM541070, N (7501l SN54107J,N 'SN54107J, N .. DMt5s9o, N · SN5489J, N 9 
DM54121D, N SN54121J, .. N SN54121J, N DM8200D, ~ . SN7485J, N 9·, 
DM541S:iD, N 17:l1:i1' · SN5;4153J, N. .SN541S3J, N DM8210D;N. SN74151J, N 9 
DM54154D,N (7213) . SN.54154J, N $N54154J, N •:;g. DM8220D,.N ·., · SNi4180J, N 9 
OM7200[),N. SN5485J, N 9 DM8280D, N 176801. ·' .c· SN54196J, N ff 
DM7210D,N SN541.51J, N !I DM8281D; N {7681) SN54197J, N g 
DM7220D, N SN.541 SOJ, N "·9 011/182880, N 176881; SN54197J,N 9'" 
DM7280D, N 18680) ,SN54196J,'N 9 DM8300D, N l860ol SN74195J, N 'J!>N74195J, N 9 
DM7281D, N 18681) SN54197J, N ·9 DM8311b, N 182131 sN14154J, N SN74154J, N 9 
DM7288D, N 186881 . SN54197J, N 9 DM8520D, N 'SJ'l'Y497J, N . 
OM7400D, N 18000) SN7400J, N $Ni400J, N "'6 DM8551D, N SN7475J, N. 9 
DM7401[), N (80011 SN7401J, N sril7401J, Iii 6 DM8560D, N SN74192J, N SN74192J, N 9 
DM7402D, N 18002) SN7402J, N SN7402J, N 6 DM8563D, N SN74193J, N " SN'i4193J, N 9 
DM7403D, N 18003), SN740JJ, N .SN7403J, N 6' .DM85700, N ·srb41&4J, N SN74164J, N 9 
OM7404D, N 18004r ." SN7404J, N ., . St.17404J, N 6 'DM8588D, N 'SN7488J, N SN7488J, N .. 9 
DMJ405D, N 18005) ·"SN]'405J, N SN7405J,N "6 DM8590D, N SN74165J, N SN74165J, N 9 
DM7408D, N !BOOS) SN7408J, N 'SN7408J, N 

,I' 
'jl DM8598D, N '. SN7488J, N '9 

DM7409D, N (SOOS) .!?N7409J, N SN7409J;N 6 DM8599D, N . SN74!l9J, N 9 
DM7.4100, N.180101 SN7410J, N .'SN7410J, N 6" DM8601D,,N (8850) SNJ4122j, N SN74122J, N. 6 
DM742QD, N {8020), SN7420J, N SN1420J, N 6 DM9300D, N P6001 SN54195J, N ,SN54195J, N 9 
DN17430D,.N ('s030) Sl\!74;30J, N ·sN7430J,N If DM9311D, N 172131 slli 54154J, N' SNM154J, N 9 
DM7440D, N 18040) "SNJ440J; N SN7440J, N 6 DM9601D, N (.7850) SN5412'2J, N SN54122J, N 6 
DM7441D,·N 188411 Sll!7414tJ, N SN74141J, N g, 

tN\in:iber in paienthese~ is ah.obsolete type ~u~bel'., 
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CROSS-REFERENCE GUIDE 

.Raytheon DTL 

Type Direct 

B-40 

Number Replacement 

RC930D, P SN15830J, N 
RC930J SN 15830U 
RC932D, P SN15832J, N 
RC932J SN 15832U 
RC933D, P SN15833J, N 
RC933J SN15833U 
RC934D, P SN15834J, N 
RC934J SN 15834U 
RC935D, P SN 15838J, N 
RC935J SN 15838U 
RC936D, P SN 15836J, N 
RC936J SN 15836U 
RC937D, P SN15837J, N 
RC937J SN15S37U 
RC940D, P SN15835J, N 
RC940J SN 15835U 
RC941D, P SN15841J, N 
RC941J SN15841U 
RC944D, P SN15844J, N 
RC944J SN 15844U 
RCg45D, P 
RC945J 
RC9460, P 
RC946J 
RC948D, P 
RC948J 
RC949D, P 
RC949J 
RC950D, P 
RC950J 
RC951D, P 
RC951J 
RC957J 
RC957J 
RC958D, P 
RC958J 
RC961D, P 
RC961J 
RC962D, P 
RC962J 
RC9630D, P 
RC963J 
RC993D, P 
RC993J 
RC994D, P 
RC994J 
RC997D, P 
RC997J 
RC999D, P 
RC999J 
RC1900D, P 
RC1900J 
RC1901D, P 
RC1901J 
RC1902D, P 
RC1902J 
RC1903D, P 
RC1903J 
RC1904D, P 
RC1904J 
RC1905D, P 
RC1905J 

SN15845J, N 
SN15845U 
SN15846J, N 
SN15846U 
SN 15848J, N 
SN15848U 
SN15849J, N 
SN15849U 
SN15850J, N 
SN15850U 
SN15851J, N 
SN15851U 
SN15857J, N 
SN 15857U 
SN 15858J, N 
SN15858U 
SN 15861J, N 
SN15861U 
SN15862J, N 
SN 15862U 
SN15863J, N 
SN15863U 
SN158093J, N 
SN158093U 
SN 158094J, N 
SN158094U 
SN 158097J, N 

SN 158097U 
SN158099J, N 
SN158099U 
SN 151800J, N 
SN151800U 
SN 151801J, N 
SN151801U 
SN 151802J, N 
SN151802U 
SN151803J, N 
SN 151803U 
SN 151804J, N 
SN151804U 
SN151805J, N 
SN151805U 

DTL/TTL Cl RCUITS 

Recommended 

For New Designs 

SN7420J, N 
SN7420W 
SN7440J, N 
SN7440W 
SN7460J, N 
SN7460W 
SN7405J, N 
SN7405W 
SN7405J, N 
SN7405W 
SN7405J, N 
SN7405W 
SN7405J, N 
SN7405W 
SN7405J, N 
SN7405W 

SN7440J, N 
SN7440W 
SN74110J, N 
SN74110W 
SN7400J, N 
SN7400W 
SN74110J, N 
SN74110W 
SN7400J, N 
SN7400W 
SN74110J, N 
SN74110W 
SN74121J, N 
SN74121W 
SN7437J, N 
SN7437W 
SN7437J, N 
SN7437W 
SN7420J, N 
SN7420W 
SN7410J, N 
SN7410W 
SN7410J, N 
SN7410W 
SN7473J, N 
SN7473W 
SN7473J, N 
SN7473W 
SN7476J, N 
SN7476W 
SN7476J, N 
SN7476W 
SN7420J, N 
SN7420W 
SN7420J, N 
SN7420W 
SN7430J, N 
SN7430W 
SN7430J, N 
SN7430W 
SN7430J, N 
SN7430J, N 
SN7430J, N 
SN7430W 

Sec. 

6 

6 

6 
6 

6 
6 
6 

6 
6 
6 
11 
11 
6 
6 

6 
6 

6 
6 

6 
6 
6 
6 
6 
6 
6 

6 
6 

6 
6 

6 

6 
6 

6 

G 
6 
6 
6 
6 
6 
6 

6 
6 

6 
6 

Type 

Number 

RM930D, P 
RM930J 
RM932D, P 
RM932J 
RM933D, P 
RM933J 
RM934D, P 
RM934J 
RM935D, P 
RM935J 
RM936D, P 
RM936J 
RM937D, P 
RM937J 
RM940D, P 
RM940J 
RM941D, P 
RM941J 
RM944D, P 
RM944J 
RM945D, P 
RM945J 
RM946D, P 
RM946J 
RM948D, P 
RM948J 
RM949D, P 
RM949J 
RM950D, P 
RM950J 
RM951D, P 
RM951J 
RM957D, P 
RM957J 
RM958D, P 
RM958J 
RM961D, P 
RM961J 
RM962D, P 
RM962J 
RM963D, P 
RM963J 
RM993D, P 
RM993J 
RM994D, P 
RM994J 
RM997D, P 
RM977J 
RM999D, P 
RM999J 
RM1900D, P 
RM1900J 
RM1901D, P 
RM1901J 
RM1902D, P 
RM1902J 
RM1903D, P 
RM1903J 
RM1904D, P 
RM1904J 
RM1905D, P 
RM1905J 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Direct 

Replacement 

SN 15930J, N 
SN15930U 
SN15932J, N 
SN15932U 
SN15933J, N 
SN15933U 
SN 15934J, N 
SN15934U 
SN15938J, N 
SN15938U 
SN15936J, N 
SN15936U 
SN15937J, N 
SN15937U 
SN15935J, N 
SN 15935U 
SN 15941J, N 
SN15941U 
SN15944J, N 
SN15944U 
SN15945J, N 
SN15945U 
SN15946J, N 
SN 15946U 
SN 15948J, N 
SN15948U 
SN 15949J, N 
SN15949U 
SN15950J, N 
SN15950U 
SN15951J, N 
SN 15951 U 
SN15957J, N 
SN15957U 
SN15958J, N 
SN15958U 
SN15961J, N 
SN15961U 
SN 15962J, N 
SN15962U 
SN15963J, N 
SN15963U 
SN 159093J, N 
SN159093U 
SN159094J, N 
SN159094U 
SN 159097J, N 
SN 159097U 
SN159099J, N 
SN159099U 
SN151900J, N 
SN151900U 
SN151901J, N 
SN151901U 
SN 151902J, N 
SN151902U 
SN 151903J, N 
SN151903U 
SN151904J, N 
SN 151904U 
SN151905J, N 
SN151905U 

Recommended 

for New Designs 

SN5420J, N 
SN5420J, N 
SN5440J, N 
SN5440W 
SN5460J, N 
SN5460W 
SN5405J, N 
SN5405W 
SN5405J, N 
SN5405W 
SN5405J, N 
SN5405W 
SN5405J, N 
SN5405W 
SN5405J, N 
SN5405W 

SN5440J, N 
SN5440W 
SN54110J, N 
SN54110W 
SN5400J, N 
SN5400W 
SN54110J, N 
SN54110W 
SN5400J, N 
SN5400W 
SN54110J, N 
SN54110W 
SN54121J, N 
SN54121W 
SN5437J, N 
SN5437W 
SN5437J, N 
SN5437W 
SN5420J, N 
SN5420W 
SN5410J, N 

SN5410W 
SN5410J, N 
SN5410W 
SN5473J, N 
SN5473\N 
SN5473J, N 
SN5473W 
SN5476J, N 
SN5476W 
SN5476J, N 
SN5476W 
SN5420J, N 
SN5420W 
SN5420J, N 
SN5420W 
SN5430J, N 
SN5430W 
SN5430J, N 
SN5430W 

SN5430J, ~· 
SN5430W 
SN5430J, N 
SN5430W 

Sec. 

6 
6 

6 
6 
6 

6 
6 

6 

6 
6 
11 
11 
6 

6 

6 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Raytheon TTL 

Type Direct Recommended Type Direct Recommended 
Sec. Sac. 

Number Replacement f~r New Designs Number Replacement for New Designs 

RF100, P SNF10J, N SN5472J, N 6 RF131K SNF131U "SN54H108W 
RF10K SNF10U SN5472W 6 R,F132D, P SNF132J, N SN74H 108J, N 
RF11D, P SNF11J, N SN5472J, N 6 RF132K SNG132U SN74H108W 
RF11K SNF11U SN5472W 6 RF133D, P ·SNF133J, N SN74H 108J, N 
RF12D, P ·SNF12J, N SN7472J, N 6 RF133K 'SNF133U' SN74H108W 
RF12K SNF12U SN7472W 6 RF200D, P SNF200J, N SN54H 102J, N 
RF13D, P SNF13J, N SN7472J. N 6 RF200K SNF200U SN54H102W 
RF13K SNF13U SN7472W 6 RF201D, P SNF201J, N SN54H 102J, N 
RF20D, P SNF20J, N SN5472J, N 6 RF201K SNF201U SN54H102W 7. 
RF20K SNF20U Slll5472W 6 RF202D, P SNF202J;N SN74H 102J, N 
RF21D, P SNF21J, N SN5472J, N 6 RF202K SNF202U SN74H102W 1' 
RF21K SNF21U SN5472W 6 RF203D, P SNF203J, N SN74H102J, N 

RF22D, P SNF22J, N Sl\l7472J, N 6 RF203K SNF203U SN74H102W 7 
RF22K SNF22U SN7472W !i,, RF210D, P SNF210J, N SN54H 101J, N 

RF23D,P' SNF23J, N SN7472J, N 6 RF210K SNF210U SN54H101W 

RF23K SNF23U $N74721if 6 RF211D, P SNF211J, N SN54H 101J, N 

RF3QD, P SNF30J, N SN54104J, N ,6 RF211K SNF211U SN54H101W 

RF30K SNF30U SN54104W 6 RF212D, P SNF212J, N SN74H 101J, N "7 
RF31D, P SNF31J, N SN54104J, N 6 RF212K SNF212U SN74H101W 

RF31K SNF31U $N54104W 5:· RF213D, P SNF213J, N SN74H101J, N 
RF32D, P SNF32J, N SN74104J, N 6' RF213K SlllF213U SN74H101W 
RF32K SNF32U ·'sN74104W 6 RF250D, P 'SNF250J, N SN54H 102J, N 
RF33D, P SNF32J, N SN74!04J, N 6 RF250K SNF250U . SN54H102W 
RF33K SNF32U SN74104W 6 RF251D, P ,SNF251J, N SN54H 102J; N 7 
RF50D, P SNFSOJ, N SN5470J·, N 6 RF251K SNF251U SN54H102W 7 
RF50K SNFSOU SN547WJ 6 RF252D, P SNF2S2J, N SN74H102J, N 
RF51D, P SNF51J, N SNo470J, N 6 RF252K SNF:i52U SN74H102W 
RF51K SNF51V SN5470W 6 RF253D, P SNF253J, N SN74H102J, N 
RF52D, P SNF52J, N SN7470J, N 6 RF253K SNF253U SN74H102W 
Rf52K SNF52U SN7470W 6 RF260D, P SNF260J, N SN54H 101J, N 
RF53D. P SNF53J, N SN,7470J, N 6 Rf260K SNF260U SN54H101W 7. 
f!F53K SlllF53U SN7470W 6 RF261D, P SNF261J, N SN54H101J, N i 
RF60D, P SNF60J, N SN54H 101J, N RF261K SNF261U SN54H101W 
RF60K SNF60U SN54Hlo1W RF262D, P SNF262J,N SN74H 101J, N 1. 
Rf61D, P SNF61J, N SN54Hi01J, N '7 RF262K SNF262Y' SN,74H101W 
RFG1K SNF61U ,SN54H101W 7 RF263D, P SNF263Ji N SN74H101J, N i 
RF62D, P SNF62J: N SN.74H 101J, N RF263K Sl'<F263U SN74H101W 7 
f!F62K S,NF62U SN74H101W 7' RF3120D;P SN54S1t2J, N 5. 
RF63D, P SNF63J, N SN74H 101J, N RF3120K SN54SH2W 5 
RF63K SNF63U SN74H101W RF3122P. P SN74S112J;N 5 
RF100D, P SNF100J, N SN54H 103J, N RF3122K SN74S112W 5 
RF100K SNF100U SN54H103W '7 RF3130D, P .SN54S1 ~4J, N 5 
RF101D, P SNF101J, N SN54H 103J, N 7 RF3130K l)N54S114W 5 
RF101K SNF101U SN54H103W .7 RF3.132D, P SN745114,1, N 5 
RF102D, P SNF102J, N SN74H103J, N R.F3132K SN74$114W 5 
RF102K SNF102U SN74H103W RF3200D, P SN54S112J, N '5 

RF103D, P , .SlllF103J, N SN74H 103J, N RF3200K SN54S1l2J, N 5 
RF103K SNF103U SN74H1QJW. RF3202D, p SN745112J, N 5 
RF1100,P SNF110J, N Slll54H108J, N RF3202K SN74S1.12W • 5 
RF110K SNF110U SN54H108W RF3210D, P SN545112J, N 5 

RF111P. P SNF111J, N $N54H108J, N RF3210K SN54S112W 5 
RF111K. SNF111U SN54H108W RF3212D, P .• ;5N7451l2J, N 5 
RF112D,P SNF112J, N , s\.J74H ~()8J, N RF3212K SN74S112W 5 
RF112K SNF112U SN74H108W 7 RF3220D, P SN54S74J, N 5 
RF113K, P SNF113J, N SN.7 4H l08J, N 7 RF3220K SN54S74W 5, 

RF113K SNF113U ,Sl\l74H108W ,7 RF3222D, P SN74574J, N 5 
RF120D, P •· SNF120J, N sl\i54H 103J, N RF32nK SN74S74W 5 
RF120K SN.F120U SN54H103W '7 RG400, P SNG40J, N SN5420J, N 6 
RF121D, P SN,F121J, N SN54H 103J, N RG40K SNG40U SN5420W 6 
RF121K SNF121U $N54H103W 7 RG41D, P SNG41J, N SN5420J, N 6 
RF122D, P $NF122J, N SN74H 10iJ, N 7 RG41.l< SNG41U SN5420W 6 
RF122K SN.F122U ~N74H103W RG42D, P SNG42J, N SN7420J, N 6 
RF123D, P SN.f123J, N S!ll74H103J, N 7, RG42K SNG42U SN7420W .6 
Rf 123.K SNF123U SN74H103W 7 RG43D, p' SJ\IG43J, N SN7420J,.N 6 
RF13QD,P ·s.NF130J, N SN54H108J, N 7, RG4~K SNG43U SN7420W ·6 
RF130K $NF130U SN54H108W RG500, P SNG50J, N SN5,453J, N "' R.f1310, P SNF131J, N SN54H108J, N RG50K SNG50U SN5453W '6 

~~cl • 
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Sec. Number Replacement for New Designs 
Number Replacement for New Designs 

RG510, P SNG51J, N SN5453J, N 6 RG 133D, P SNG133J, N SN74S140J, N 
RG51K SNG51U SN5453W 6 RG133K SNG133U SN74S140W 
RG52D, P SNG52J, N SN7453.J, N 6 RG 140D, P SNG140J, N SN5400J, N 6 
RG52K SNG52U SN7453W 6 RG 140K SNG140U SN5400W 6 
RG53D, P SNG53.J, N SN7453.J, N 6 RG1410, P SNG141J, N SN5400J, N 6 
RG53K SNG53U SN7453W 6 RG141K SNG141U SN5400\IV (j' 

RG60D, P SNG60J, N SN5430J, N 6 AG 142D, P SNG142J, N SN7400J, N 
RG60K SNG60U SN5430\IV 6 RG142K SNG142U SN7400W 
RG610, P SNG61J, N SN5430J, N 6 RG 143D, P SNG 143.J, N SN7400J, N 6 
RG61K SNG61U SN543CJN 6 RG143K SNG143U SN7400\IV 6 
RG62D, P SNG62J, N SN7430J, N RG 1500, P SNG150J, N SN54H62J, N 
RG62K SNG62U SN7430\IV 6 RG150K SNG150U SN54H62W 
RG63D, P SNG63.J, N SN7430J, N 6 RG 1510, P SNG151J, N SN54H62J, N 
RG63K SNG63U SN7430W 6 RG151K SNG151U SN54H62W 
RG70D, P SNG70J, N SN5450J, N 6 AG 152D, P SNG152J, N SN74H62J, N 
RG70K SNG70U SN5450\IV 6 RG152K SNG152U SN74H62W 
RG710, P SNG71J, N SN5450J, N 6 RG153D, P SNG153.J, N SN74H62J, N 
RG71K SNG71U SN5450W 6 RG153K SNG153U SN74H62W 7 
RG72D, P SNG72J, N SN7450J, N 6 RG160D, P SNG160J, N SN5438J, N 6 
RG72K SNG72U SN7450W 6 RG160K SNG160U SN5438W 6 
RG73D, P SNG73.J, N SN7450J, N 6 RG161D, P SNG161J, N SN5438J, N 6 
RG73K SNG73U SN7450W 6 RG161K SNG161U SN5438W 6 
RGBOD, P SNGBOJ, N SN5413J, N 6 RG162D, P SNG162J, N SN7438J, N 6 
RG80K SNGBOU SN5413W 6 RG162K SNG162U SN7438W 6 
RG810, P SNG81J, N SN5413J, N 6 RG163D, P SNG163J, N SN7438J, N 6 
RG81K SNG81U SN5413W RG163K SNG153U SN7438W 6 
RG82D, P SNG82J, N SN7413J, N RG170D, P SNG170J, N SN5460J, N 
RG82K SNG82U SN7413W RG170K SNG170U SN5460\IV 
RG830, P SNG83.J, N SN7413J, N RG1710, P SNG171J, N SN5460J, N 6 
RG83K SNG83U SN7413W RG171K SNG171U SN5460\IV 6 
AG900, P SNG90J, N SN5486J, N 9 RG172D, P SNG172J, N SN7460J, N 6 
RG90K SNG90U SN5486W 9 RG172K SNG172U SN7460W 6 
RG910, P SNG91J, N SN5486J, N 9 RG 1730, P SNG173.J, N SN7460J, N 6 
RG91K SNG91U SN5486W 9 RG173K SNG173U SN7460W 6 
RG92D, P SNG9~ '. N SN7486J, N RG 1800, P SNG180J, N SN5430J, N 
RG92K SNG92 SN7486W 9 RG180K SNG180U SN5430W 
RG930, P SNG93J, ~ SN7486J, N 9 RG 1810, P SNG181J, N $N5430J, N 
RG93K SNG93U SN7486W 9 RG181K SNG181U SN5430W 
RGlOOO, P SNG100J, 'J SN5453.J, N 6 RG182D, P SNG182J, N SN7430J, N 6 
RG100K SNG100U SN5453W 6 RG182K SNG182U SN7430W 6 
RG1010, P SNG101J, N SN5453.J, N RG1830, P SNG183J, N SN7430J, N 
RG101K SNG101U SN5453W RG183K SNG183U SN7430W 
RG1020, P SNG102J, N SN5453.J, N 6 RG1900, P SNG190J, N SN5410J, N 6 
RG102K SNG 102U SN5453W 6 RG190K SNG191U SN5410W 
RG1030, P SNG103J, N SN7454J, N 6 EG 1910, P SNG191J, N SN5410J, N 
RG103K SNG103U SN7453W RG191K SNG191U SN5410W 6 
RG1100, P SNG110J, N SN54H55J, N RG192D, P SNG192J, N SN7410J, N 6 
RG110K SNG110U SN54H55W RG192K SNG192U SN7410W 6 
RG1110, P SNG111J, N SN54H55J, N RG1930, P SNG193J, N SN7410J, N 6 
RG111K SNG111U SN54H55W RG193K SNG193U SN7410W 6 
RG112D, P SNG112J, N SN74H55J, N RG200D, P SNG200J, ~ SN54H30J, N 
RG112K SNG112U SN74H55W RG200K SNG200U SN54H30W 
RG1130, P SNG113J, N SN74H55J, N RG201D, P SNG201J, N SN54H30J, N 
RG113K ~NG113U SN74H55W 7 RG201K SNG201U SN54H30W 
RG1i'QO, P SNG120J, N SN5430J, N 6 RG202D, P SNG202J, N SN74H30J, N 
RG120K SNG120U SN5430VV 6 RG202K SNG202U SN74H30W 
RG1210, P SNG121J, N SN5430J, N 6 RG2030, P SNG203J, N SN74H30J, N 
RG121K SNG121U SN5430W 6 RG203K SNG203U SN74H30W 
RG122D, P SNG122J, N SN7430J, N RG2100, P SNG210J, N SN54H55J, N 
RG122K SNG122U SN7430W 6 RG210K SNG210U SN54H55W 
RG123D, P SNG123J, N SN7430J, N 6 RG2110, P SN.G211J, N SN54H55J, N 
RG123K SNG123U SN7430W 6 RG211K SNG211U SN54H55W 
RG130D, P SNG130J, N SN54S140J, N RG212D, P SNG212J, N SN74H55J, N 
RG130K SNG130U SN54S140W RG212K SNG212U SN74H55W 
RG131D, P SNG131J, N SN54S 140J, N RG2130, P SNG213J, N SN74H55J, N 
RG131K SNG131U SN54S140W RG2i3K SNG213U SN74H55W 
RG132D, P SNG132J, N SN74S140J, N 5 RG2200, P SNG220J, N SN54HOOJ, N 
RG132K SNG132U SN74S140W 5 RG220K SNG22QU SN54HOOW 
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RG221D, P SNG221J, N SN54HOOJ, N RG302K SNG302U SN74H53W 
RG221K SNG221U SN54HOOW RG303D, P SNG303J, N SN74H53J, N 
RG222D, P SNG222J, N SN74HOOJ, N RG303K SNG303U SN74H53W 
RG222K SNG222U SN74HOOW RG310D, P SNG310J, N SN54H50J, N 
RG223D, P SNG223J, N SN74HOOJ, N RG310K SNG310U SN54H50W 
RG223K SNG223U SN74HOOW RG311D, P SNG311J, N SN54H50J, N 
RG230D, P SNG230J, N SN74H62J, N RG311K SNG311U SN54H50W 
RG230K SNG230U SN74H62W RG312D, P SNG312J, N SN74H50J, N 
RG231D, P SNG231J, N SN54H62J, N RG312K SNG312U SN74H50W 
RG231K SNG231U SN54H62W RG3130, P SNG313J, N SN74H50J, N 
RG232D, P SNG232J, N SN74H62J, N AG313K SNG313U SN74H50W 
RG232K SNG232U SN74H62W RG320D, P SNG320J, N SN54H10J, N 
RG233D, P SNG233J, N SN74H62J, N RG320K SNG320U SN54H10W 
RG233K SNG233U S!)J74H62W RG321D, P SNG321J, N SN54H10J, N 
RG240D, P SNG240J, N SN54H20J, N RG321K SNG321U SN54H10W 
RG240K SNG240U SN54H20W RG322D, P SNG322J, N SN74H10J, N 
RG241D, P SNG241J, N SN54H20J, N RG322K SNG322U SN74H10W 
RG241K SNG241U SN54H20W RG323D, P SNG323J, N SN74H10J, N 
RG242D, P SNG242J, N SN74H20J, N RG323K SNG323U SN74H10W 
RG242K SNG242U SN74H20W RG370D, P SNG370J, N SN5404J, N 6 
RG243D, P $NG243J, N SN74H20J, N RG370K SNG370U SN5404W 6 
RG243K SNG243U SN74H20W RG371D, P SNG371J, N SN5404J, N 6 
RG250D, P SNG250J, N SN54H53J, N RG371K SNG371U SN5404W 6 
RG250K SNG250U SN54H53W RG372D, P 5NG372J, N SN7404J, N 6 
RG251D, P SNG251J, N SN54H53J, N RG372K SNG372U SN7404W 6 
RG251K SNG251U SN54H53W RG373D, P SNG373J, N SN7404J, N 6 
RG252D, P SNG252J, N SN74H53J, N RG373K SNG373U SN7404W 6 
RG252K SNG252U SN74H53W RG380D, P SNG380J, N SN54H04J, N 

RG253D, P SNG253J, N SN74H53J, N RG380K SNG380U SN54H04W 

RG253K SNG253U SN74H53W RG381D, P SNG381J, N SN54H04J, N 

RG260D, P SNG260J, N SN54H30J, N RG381K SNG381U SN54H04W 
RG260K SNG260U SN54H30W RG382D, P SNG382J, N SN74H04J, N 

RG261D, P SNG261J, N SN54H30J, N RG382K SNG382U SN74H04W 

RG261K SNG261U SN54H30W RG383D, P SNG383J, N SN74H04J, N 

RG262D. P SNG262J, N SN74H30J, ~J RG383K SNG383U SN74H04W 
RG262K SNG262U SN74H30W RG3180D, p SN54S15J, N 
RG263D, P SNG263J, N SN74H:lOJ, N RG.3180K SN54S.15W 
RG263K SNG263U SN74H30\N RG3182D, P SN74S15J, N 
RG270D, P SNG270J, N SN54H60J, N RG3182K SN74S15W 
RG270K SNG270U SN54H60W RG3200D, P SN54H30J, N 
RG271D, P SNG271J;N SN54H60J, N RG3200K SN54H30W 
RG271K SNG271U SN54H60W RG3202D, P SN74H30J, N 
RG2720, P SNG272J, N SN74H60J, N RG3202,K SN74H30W 
RG272K SNG272U SN74H60W RG3210D, P SN.54S65J, N 
RG273D; P SNG273J, N SN74H60J, N RG3210K SN54S65W 
RG273K SNG273U SN74H60W RG3212D, P SN74S65J, N 
RG280D, P SNG280J, N SN54H52J, N RG3212K SN74S65W 
RG280K SNG280U SN54H52J, N RG3220D, p SN54SOOJ, N 
RG281D, P SNG281J, N SN54H52J, N RG3220K SN54Soow 
RG281K SNG281U SN54H52W RG3222D, P SN74SOOJ, N 
RG282D, P SNG282J, N SN74H'52J, N RG3222K SN74SOOW 
RG282K SNG282U SN74H52W RG3230D, P SN54S65J, N 

RG283D, P SNG283J, N SN74H52J, N RG3230K SN54S65W 
RG283K SNG283U SN74H52W RG3232D, P SN74S65J, N 

RG290D, SNG290J, N SN54H62J,.N RG3232K SN-/4S65W 

RG290K SNG2.90U SN54H62W RG3240D, P SN54S20J, N 

RG291D, P SNG291J, N SN54H62J, N RG3240K SN54S20W 

RG291K SNG291U SN54H62W RG3242D, P SN74S20J, N 

RG292D, P SNG292J, N SN74H62J, N RG3242K SN74S20W 

RG292K SNG292U SN74H62W RG3250D, P SN54S65J, N 

RG293D, P SNG293J, N SN74H62J, N RG3250K SN54S65W 

RG293K SNG293U SN74H62W RG3252D, P SN74S65J, N 

RG300D, P SNG300J, N SN54H53J, N RG3252K SN74S65W 

RG300K SNG300U SN54H53W RG3260D. P SN54H30J, N 

RG3010, P SNG301J, N SN54H53J, N RG3260K SN54H30W 7 

RG301K SNG301U SN54H53W RG3262D, P SN74H30J. N 7 

RG302D, P SNG302J, N SN74H53J, N RG3262K SN74H30W 
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RG32700. P SN54565J, N 5 RL22D, P SNG22J, N SN74181J, N 
RG3270K SN54565W RL22K SNG22U SN74181W 9 
RG3272D, P SN74565J. N RL23D, P SNG23J, N SN74181J, N 9 
RG3272K SN74565W RL23K SNG23U SN74181W 9 
RG3310D, P SN54565J, N RL30D. P SNG30J, N SN54181J, N 9 
RG3310K SN54565W RL30K SNG30U SN54181W 9 
RG3312D, P SN74S65J, N RL31D, P SNG31J, N SN54181J, N 9 
RG3312K SN74S65W RL31K SNG31U SN54181W 9 
RG3320D, P SN54510J, N RL32D, P SNG32J, N SN74181J, N 9 
RG3320K SN54510W RL32K SNG32U SN74181W 9 
RG3322D, P SN74510J, N RL33D, P SNG33J, N SN74181J, N 9 
RG3322K SN74S10W RL33K SNG33U SN74181W 9 
RG3380D, P SN54504J, N RL40D, P SNG40J, N SN54W2J, N 9 
RG3380K SN54S04W RL40K SNG40U SN54182W 9 
RG3382D, P SN74504J, N RL41D, P SNG41J, N SN54182J, N 9 
RG3382K SN74504W RL41K SNG41U SN54182W 9 
RG33900, P SN54515J, N RL42D, P SNG42J, N SN74182J, N 9 
RG3390K SN54515W RL42K SNG42U SN74182W 
RG3392D, P SN74S15J, N RL43D, P SNG43J, N SN74182J, N 9 
RG3392K SN74515W RL43K SNG43U SN74182W 9 
RG34000, P SN54S15J, N 5 RL60D, P SNGGOJ, N SN5475J, N 9 
RG3400K SN54S15W RL60K SNGGOU SN5475W 9 
RG3402D, P SN74515J, N 5 RL61D, P SNG61J, N SN5475J, N 9 
RG3402K SN74515W 5 RL61K SNG61U SN5475W 9 
RG34200, P SN54522J, N RL!.\20, P SNG62J, N SN7475J, N 9 
RG3420K SN54522W 5 fll62K SNG62U SN7475W 9 
RG3422D, P SN74522J, N 5 RL63D, P SNG63J, N SN7475J. N 9 
RG3422K SN74522W RL63K SNG63U SN7475W 9 
RG3440D, P SN54565J, N RL70D, P SNG70J, N SN5475J, N ·9 
RG3440K SN54S65W RPOK SNG70U SN5475W 9 
RG3442D, P SN74S65J, N ~L71D, p SNG71J. N SN5475J. N 9 
RG3442K SN74565W 5 RL71K SNG71U SN5475W 9 
RL10D, P SN54H 183J, N 9 RL72D, P SNG72J, N SN7475J, N 9 
RL10K SN54H183W 9 RL721< SNG72U SN7475W 9 
RL11D,P SN54H183J, N 9 flL73D, P SNG73J, N SN7475J, N 9 
RL11K SN54H183W 9 RL73K SNG73U SN7475W 9 
AL 120, P SN74H183J, N 9 RL80D,P SNGSOJ, N SN5489J, N 9 
RL12K SN74H183W 9 RL80K SNG80U SN5489W 9 
RL13D, P SN74H183J, N 9 RL81D. P SNG81J, N SN5489J, N 9 
RL13K SN74H183W 9 RL81K SNG81U SN5489W 9 
RL20D, P SNG20J, N SN54181J, N 9 RL82D, P SNG82J, N SN7489J, N 9 
RL20K SNG20U SN54181W 9 RL82K SNG82U SN7489W 9 
RL21D, P SNG21J, N SN54181J, N 9 RL83D, P SNG83J, N SN7489J, N 9 
RL21K SNG21U SN54181W 9 RL83K SNG83U SN7489W 9 
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N8H16A SN74H20J, N SN74H20J, N N8T04R SN7447AJ, N 
N8H16J SN74H20W N8T058 SN7448J, N 9 
N8H200 SN74H103W NSTOSR SN7448W 9 
N8H21A SN74H 108J, N N8T13B SN745140J, N 5 
N8H210 SN74H108W N8T13R SN745140W 5 
N8H228 SN74H 106J, N N8T148 SN7413J, N 6 
N8H70A SN74H11J, N SN74H11J, N 7 N8T14R SN7413W 6 
N8H70J SN74H11W 7 N8T8QA SN7426J, N 6 
N8H80A SN74HOOJ, N SN74HOOJ, N NSTSOJ SN7426W 6 
N8H80J SN74HOOW N8T90A SN7406J, N 6 
N8H90A SN74H04J, N SN74H04J, N N8T90J SN7406W 6 
N8H90J SN74H04W SN74H04W N1283A SN7484J, N 9 
N8T018 SN74141J, N 9 N8162A SN74121J, N 6 
N8T04B SN7447AJ, N 9 N8162J SN74121W 6 
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N8200P SN74198W 9 N8416A SN1583W, N SN742W, N 6 
N8200Y SN74198J, N 9 N8416J SN742W, N 6 
N8201P SN74198W 9 N8417A SN741W, N 6 
N8201Y SN7419BJ, N 9 N8417J SN7410W 6 
N8202P SN74198W 9 N8424A SN74111J, N 6 
N8202Y SN7419BJ, N 9 N8424J SN74111W 6 
N8203P SN74198W 9 N8425A SN74111J, N 6 
N8203Y SN14198J, N 9 N8425J SN74111W 6 
N82248 SN7488AJ, N SN7488AJ, N 9 N8440A SN7451ll, N 6 
N8224R SN7488W SN7488W 9 N844W SN745CllV 6 
N82308 SN74151J, N 9 N8455A SN7440J, N SN7440J, N 6 
N82318 SN74151J, N 9 N8455J SN744lWV 6 
N82328 SN74151J, N 9 N8470A, F SN7410J, N SN741QJ; N 6 
N8233B SN74153J, N 9 N8470J SN74fdJ, N E; 
N82348 SN74153J, N 9 N8471A SN7412J, N SN74i2J. N 6 
NS235B SN74153J, N 9 N8471J SN7412W 6 
N8241A SN7486J, N 9 N8480A SN7400J, N SN7400J, N 6 
N82410 SN7486W 9 Nl!480J SN7400J, N 6 
N8242A SNi485J, N 9 N8481A '$NJ403J, N SN7403J, N 6 
N82420 SN7485W 9 N8481J SN7403W 6 
N8243P SN74198W 9 
N8243Y SN74198J, N 9 N8490A 'SN7404J, N SN7404J, N 6 
N8250A SN7442J, N 9 N8490J SN7404W SN7404W '6 
N8250J SN7442W 9 N8706A SN7460J, N ·s 
N82518 SN7442J, N 9 N8706J SN7460W 6 
N8260P SN74181W 9 N8731A SN7460J, N 6 
N8261A SN74182J, N ·9 N8731J SN7460W 6 
N82610 SN74182W 9 N8806J SN7460W SN7460W •6 
N8262A SN74180J, N 9 N8808A SN7430J, N SN7430J, N 6. 
N82620 SN74180W 9 N8808J SN7430W SN7430W 6 
N8263P SN74153W 9 N8815A $N7425J, N SN7425J, N 6 
N8263Y SN74153J, N 9 N8815J SN7425W 6 
N8264P SN74153W 9· N8B16A SN7420J, N 6 
N8264Y SN74153J, N 9 N8816J SN1420W SN7420W 6 
N82668 SN74153J, N 9· N8821J SN7476W 6 
NB266R SN74153J, N· 9 NB822A SN7473J, N 6' 
N82678 SN74153J, N 9 N8822J SN7473W SN7473W 6 
N8267R SN74153W 9 N88248 SN7476J. N 6 
N8268A SN7480J, N SN74181J, N 9 N8825A . SN7470J, N SN747\JJ, N 6 
N82680 Sll!i480W SN74181W 9. N8825J SNi470W SN7470W 6 
N8270A SN74194J, N 9 N8826A SN74107J, N 6 
N827W SN74194W 9 NB826J SN7473W 6 
N8271B SN74194J, N 9 N8827A SN7476J, N 6 
N8275B SN7475J, N 9 N8827J SN7476W 6 
NS275R SN7475W 9 NSB24A SN7474J, N SN7474J, N 6 
N8276A SN7491AJ, N 9 N8824J SN7474W SN7474W 6 
N82760 SN'i491A,W 9 NBS29A .SN74110J, N SN74110J, N 's 
N8280A SN74196'J, N 9 N8829J SN74110W 6' 
N828W SN74196W 9 N8840A SN7451ll, N SN7450J, N a·-
N8281A ~74197J, N 9 N8840J SN7450W SN7450W '6 
Ns2su SN74197W 9 N8848A SN74H54J, N SN74H54J, N . 7 
N8284A $N74191J, N 9 N8848J SN74H54W !IN74H54W 7 
N82840 SN74191W 9 N8855A ¢N7440J, N 6 
N8285A SN7419W, N 9 N8855J SN744CllV S,N7440W 6 
N82850 SN74190W 9 N8870A SN7410J, N ·s 
NB288A . SN74163J, N 9 N8870J SN7410N 6 
N82880 SN74163W 9 NBS75A SN7427J, N SN7427J, N 6' 
NB290A ·sN74196'J, N SN74196J, N 9 N8875J SN7427W 6 
N82900 SN74196W SN74196W g· NBSBOA SN7400J, N 6 
N8291A SN74197J, N SNi4197J, N 9 N8880J SN7400W SN7400W s·· 
N82910 SN74197W SN74197W 9 N8881A SN7401J, N SN7401J, N 6 
N8292A SN74L90J, N 9 N8881J SN7401W SN7401W 6 
N82920 SN74L90R 9 N8885A SN7402J, N '6 
N8293A SN74197J, N ··9 N8885J SN7402W 6 
N82930 SN74197R 9 N8890A SN7404J, N SN7404J, N 6 
N8415A SN151800J, N SN7420J, N 6 N88900 SN7404W 'SN7404W 6 
NB415J SN7420W 6 N8891A SN7405J, N SN7405J, N 6 
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N8891Q SN7405W SN7405W 6 S8270J SN54194W 9 
SSH 16A, F SN54H20J, N SN54H20J, N $82718 SN54194J, N 9 
S8H 16J SN54H20W S8275B, E SN5475J, N 9 
58H200 SN54H103W S8275R SN5475W 9 
S8H21A, F SN54H108J, N S8276A, F SN5491J, N 9 
S8H21Q SN54H108W S8276Q SN5491A, W 9 
S8H228, E SN54H 106J, N S8280A SN54196J, N 9 
SBH70A, F SN54H11J. N SN54H11J, N S8280J SN54196W 9 
S8H70J SN54H11W S8281A SN54197J, N 9 
SBHBOA, F SN54HOOJ, N SN54H90J, N S8281J SN54197W 9 
S8H80J SN54HOOW S8284A SN54191J, N 9 
S8H90A, F SN54H04J, N SN54H04J, N S8284Q SN5419lW 9 
S8H90J SN54H04W SN54H04W S8285A SN54190J, N 9 
S8T01B SN74141J, N S8285Q SN54190W 9 
S8T048, E SN5447AJ, N S8288A SN54163J, N 9 
S8T04R SN5447AJ, N 9 S8288Q SN54163W 9 
S8T058, E SN5448J. N 9 S8290A SN54196J, N SN54196J, N 9 
SBT05R SN5448W S8290Q SN54196W SN54196W 9 
S8T13B, E SN54S140J, N S8291A SN54197J, N SN54197J, N 9 
S8T13R SN54S140W 5 582910 SN54197W SN54197W 9 
S8T148 SN5413J, N 6 S8292A SN54L9QJ, N 9 
S8T14R SN5413W S8292Q SN54L90R 9 
S8T80A, F SN5426J, N S8293A SN54197J, N 9 
S8TBOJ SN5426W S8293Q SN54197R 9 
S8T90A, F SN5406J. N S8415A SN 151900J, N SN5420J, N 6 
S8T90J SN5406W 6 S8415J SN5420W 6 
S8162A, F SN54121J, N 6 S8416A SN15930J, N SN5420J, N 6 
$8162J SN54121W S8416J SN5420J, N 6 
S8200P SN54198W 9 S8417A SN5410J, N 6 
S8200Y SN54198J, N 9 S8417J SN5410W 6 
S8201P SN54198W 9 S8424A SN54111J, N 6 
S8201Y SN5419BJ, N 9 S8424J SN54111W 6 
S8202P SN54198W 9 S8425A SN54111J, N 6 
S8202Y SN54198J, N 9 S8425J SN54111W 6 
S8203P SN54198W S8440A, F SN5450J, N 6 
S8203Y SN54198J, N 9 S8440J SN5450W 6 
582248 SN5488AJ, N SN7488AJ, N 9 S8455A, F SN5440J, N SN5440J, N 6 
S8224R SN5488W SN5488W 9 S8455J SN5440W 6 
582308, E SN54151J, N S8470A, F SN5410J, N SN5410J, N 6 
582318, E SN54151J, N S8470J SN5410J, N 6 
582328, E SN54151J, N S8471A, F SN5412J, N SN5412J, N 6 
582338, E SN54153J, N S8471J SN5412W 6 
582348, E SN54153J, N 9 S8480A, F SN5400J, N SN5400J, N 6 
582358, E SN54153J, N S8480J SN5400J, N 6 
S8241A, F SN5486J, N S8481A, F SN5403J, N SN5403J, N 6 
S8241Q SN5486W 9 S8481J SN5403W 6 
S8242A, F SN5485J, N 9 S8490A, F SN5404J, N SN5404J, N 6 
582420 SN5485W 9 S8490J SN5404W SN5404W 6 
S8243P SN54198W S8706A, F SN5460J, N 6 
S8243Y SN54198J, N 9 S8706J SN5460W 6 
S8250A SN5442J, N 9 S8731A, F SN5460J. N 6 
S8250J SN5442W 9 S8731J SN5460W 6 
$8251,B SN5442J, N S8806A, F SN5460J, N SN5460J, N 6 
S8260P SN54181W 9 S8806J SN5460W SN5460W 6 
S8261A. F SN54182J, N 9 S8808A, F SN5430J, N SN5430J, N 6 
S8261Q SN54182W 9 S8808J SN5430W SN5430W 6 
S8262A, F SN54180J, N S8815A, F SN5425J, N SN5425J, N 6 
S8262Q SN54180W S8815J SN5425W 6 
S8263P SN54153W 9 S8816A, F SN5420J, N 6 
S8263Y $N54153J, N 9 S8816J SN5420W SN5420W 6 
S8264P SN54153W 9 S8821J SN5476W 6 
S8264Y SN54153J, N 9 S8822A, F SN547'.lJ, N 6 
S82668, E SN54153J, N 9 S8822J SN5473W SN5473W 6 
S8267R SN54153W 9 S88248 SN5476J, N 6 
S8268A, F SN5480J. N SN54181J, N 9 S8825A, F SN5470J, N SN5470J, N 6 
S8268Q SN5480W SN54181W S8825J SN5470W SN5470W 6 
S8270A SN54194J, N 9 S8826A, F SN54107J, N 6 
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Signetics DCL, Cont. 

Type 

Number 

S8826J 
S8827A, F 

S8827J 
S8824A, F 
S8824J 
S8829A, F 
S8829J 
S8840A, F 

S8840J 
S8848A, F 
S8848J 
S8855A, F 
S8855J 
S8870A, F 

Signetics TTL 

Type 

Number 
N7400A 
N7400J 
N7401A 
N7401J 
N7402A 
N7402Q 
N7403A 
N7404A 
N7404Q 
N7405A 
N7405Q 
N7408A 
N74Q8Q 
N7410A 
N7410J 
N7420A 
N7420J 
N7430A 
N7430J 
N7440A 
N74400 
N7441B 
N7450A 
N7450J 
N7451A 
N7451J 
N7453A 
N7453J 
N7454A 
N7454J 
N7460A 
N7460J 
N7470A 
N7470J 
N7472A 
N7472J 
N7473A 
N7473J 
N7474A 
N7474J 
N74758 
N74768 
N4777Q 
N7480A 

Direct 

Replacement 

SN5474J, N 
SN5474W 
SN54110J, N 

SN5450J, N 
SN545!m 
SN54H54J, N 
SN54H54W 

SN5440W 

Direct 

Replacement 

SN7400J, N 
SN7400W 
SN7401J, N 
SN7401W 
SN7402J, N 
SN7402W 
SN7403J, N 
SN7404J, N 
SN7404W 
SN7405J, N 
SN7405W 
SN7408J, N 
SN7408W 
SN7410J, N 
SN7410W 
SN7420J, N 
SN7420W 
SN7430J, N 
SN7430W 
SN7440J, N 
SN7440W 
SN7441J, N 
SN7450J, N 
SN7450W 
SN7451J, N 
SN7451W 
SN7453J, N 
SN7453W 
SN7454J, N 
SN7454W 
SN 7460J, N 
SN7460W 
SN7470J, N 
SN7470W 
SN7472J, N 
SN7472W 
SN7473J, N 
SN7473W 
SN7474J, N 
SN7474W 
SN7575J, N 
SN7476J, N 
SN7477W 
SN7480J, N 

DTL/TTL CIRCUITS 

Recommended 

for New Designs 

SN5473W 
SN5476J, N 
SN5476W 
SN5474J, N 
SN5474W 
SN54110J,N 
SN54110W 
SN5450J, N 
SN545!m 
SN54H54J, N 
SN54H54W 
SN5440J, N 
SN5440W 
SN5410J, N 

Recommended 

for New Designs 

SN7400J, N 
SN7400W 
SN7401J, N 
SN7401W 
SN7402J, N 
SN7402W 
SN7403J, N 
SN7404J, N 
SN7404W 
SN7405J, N 
SN7405W 
SN7408J, N 
SN7408W 
SN7410J, N 
SN7410W 
SN7420J, N 
SN7420W 
SN7430J, N 
SN7430W 
SN7440J, N 
SN7440W 
SN7441J, N 
SN7450J, N 
SN7450W 
SN7451J, N 
SN7451W 
SN7453J, N 
SN7453W 
SN7454J, N 
SN7454W 
SN7460J, N 
SN7460W 
SN7470J, N 
SN7470V\J 
SN7472J, N 
SN7472W 
SN7473J, N 
SN7473W 
SN7474J, N 
SN7474W 
SN7475J, N 
SN747&1, N 
SN7477W 
SN7480J, N 

Sec. 

6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 

Sec. 

6 

6 
6 
6 

6 
6 
6 
6 

6 
6' 

9 
6 

6 

6 

6 

6 

6 
9 

6 

Type 

Number 

S8870J 
S8875A, F 
S8875J 
SS880A, F 
S8880J 
S8881A, F 

S8881J 
S8885A, F 

S8885J 
S8890A, F 
588900 
S8891A, F 

588910 

Type 

Number 

N74800 
N7490A 
N74900 
N7491A 
N7491Q 
N7492A 
N7492Q 
N7493A 
N7493Q 
N74107A 
N74HOOA 
N74HOOQ 
N74H01A 
N74H01Q 
N74H04A 
N74H04Q 
N74H05A 
N7,4H05Q 
N74H10A 
N74H100 
N74H11A 
N74H11Q 
N74H20A 
N74H200 
N74H21A 
N74H21Q 
N74H22A 
N74H22Q 
N74H30A 
N74H30J 
N74H40A 
N74H400 
N74H50A 
N74H500 
N74H51A 
N74H51Q 
N74H52A 
N74H52Q 
N74H53A 
N74H53J 
N74H54A 
N74H54J 
N74H55A. 
N74H55J 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE aox 5012 • DALLAS, TEXAS 75222 

CROSS-REFERENCE GUIDE 

Direct 

Replacement 

SN5427J, N 

SN5400W 
SN5401J, N 

SN5401W 

SN5404J, N 
SN5404W 
SN5405J, N 
SN5405W 

Direct 

Replacement 

SN7480W 
SN7490J, N 
SN7490W 
SN7491J, N 
SN7491W 
SN7492J, N 

SN7492W 
SN7493J, N 
SN7493W 
SN74107J, N 
SN74HOOJ, N 
SN74HOOW 
SN74H01J, N 
SN74H01W 
SN74H04J, N 
SN74H04W 
SN74H05J, N 
SN74H05W 
SN74H10J, N 
SN74H10W 
SN74H11J, N 
SN74H11W 
SN74H20J, N 
SN74H20W 
SN74H21J, N 
SN74H21W 
SN74H22J, N 
SN74H22W 
SN74H30J, N 
SN74H30W 
SN74H40J, N 
SN74H40W 
SN74H50J, N 
SN74H50W 
SN74H51J, N 
SN74H51W 
SN74H52J, N 
SN74H52W 
SN74H53J, N 
SN74H53W 
SN74H54J, N 
SN74H54W 
SN74H55J, N 
SN74H55W 

Recommended 

for New Designs 

SN5410W 
SN5427J, N 
SN5427W 
SN5400J, N 
SN5400W 
SN5401J, N 
SN5401W 
SN5402J, N 
SN5402W 
SN5404J, N 
SN5404W 
SN5405J, N 
SN5405W 

Recommended 

for New Designs 

SN7480W 
SN7490J, N 
SN7490W 
SN7491J, N 
SN7491W 
SN7492J, N 
SN7492W 
SN7493J, N 
SN7493W 
SN74107J, N 
SN74HOOJ, N 

Si'J74HOOW 
SN74H01J, N 
SN74H01W 
SN74H04J, N 
SN74H04W 
SN74H05J, N 
SN74H05W 
SN74H10J, N 
SN74H10W 
SN74H11J, N 
SN74H11W 
SN74H20J, N 
SN74H20J\I 
SN74H21J, N 
SN 74H21W 
SN74H22J, N 
SN74H22W 
SN74H30J, N 
SN74H30W 
SN74H40J, N 
SN74H40W 
SN74H50J, N 
SN74H50W 
SN74H51J, N 
SN74H51W 
SN74H52J, N 
SN74H52W 
SN74H53J, N 
SN74H53W 
SN74H54J, N 
SN74H54W 
Sr-J74H55J, N 

SN74H55W 

Sec. 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

Sec. 

9 
9 
9 
9 

6 

-

B-47 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Signetics TTL, Cont . 

• Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

N74H60A SN74H60J, N SN74H60J, N 554800 SN5480W SN5480W 9 
N74H60J SN74H60W SN74H60W S5490A SN5490J, N SN5490J, N 9 
N74H61A SN74H61J, N SN74H61J, N 554900 5N5490W 5N5490W 9 
N74H61J SN74H61W 5N74H61W 55491A 5N5491J, N 5N5491J, N 
N74H62A 5N74H62J, N 5N74H62J, N 554910 5N5491W 5N5491W 
N74H62J 5N74H62W 5N74H62W 55492A 5N5492J, N 5N5492J, N 
N74H72A SN74H72J, N 5N74H72J, N 554920 5N5492W 5N5492W 9 
N74H720 5N74H72W 5N74H72W 55493A 5N5493J, N 5N5493J, N 
N74H73A 5N74H73J, N 5N74H73J, N 554930 5N5493W SN5493W 
N74H730 5N74H73W 5N74H73W 554107A 5N54107J, N 5N54107J, N 
N74H74A 5N74H74J, N 5N74H74J, N 554HOOA 5N54HOOJ, N 5N54HOOJ, N 
N74H740 5N74H74W 5N74H74W 554HOOO 5N54HOOW 5N54HOOW 
N74H768 SN74H76J, N 5N74H76J, N 554H01A 5N54H01J, N SN54H01J, N 
55400A SN5400J, N SN5400J, N 554H010 5N54H01W 5N54H01W 
55400J SN5400W 5N5400W 554H04A 5N54H04J, N 5N54H04J, N 
55401A 5N5401J, N SN5401J, N 6 S54H040 5N54H04W 5N54H04W 
55401J 5N5401W 5N5401W 6 554H05A 5N54H05J, N 5N54H05J, N 
55402A 5N5402J, N 5N5402J, N 554H050 5N54H05W 5N54H05W 
554020 5N5402W 5N5402W 6 554H10A 5N54H10J, N 5N54H 10.J, N 
55403A 5N5403J, N 5N5403J, N 554H100 5N54H10W 5N54H10W 
55404A 5N5404J, N 5N5404J, N 554H11A 5N54H 11J, N 5N54H11J, N 
554040 5N5404W 51115404W 554H110 5N54H11W 5N54H11W 
55405A 5N5405J, N 5N5405J, N 6 554H20A 5N54H20J, N 5N54H20J, N 
554050 5N5405W 5N5405W 6 554H200 SN54H20W 5N54H20W 
55408A SN5408J, N 5N5408J, N 554H21A 5N54H21J, N 5N54H21J, N 
554080 SN5408W SN5408W 6 S54H210 5N54H21W 5N54H21W 
55410A 5N5410J, N 5N5410J, N 6 554H22A 5N54H22J, N 5N54H22J, N 
55410J 5N5410W SN5410W 554H220 5N54H22W 5N54H22W 
55420A 5N5420J, N SN5420J, N 6 554H30A 5N54H30J, N 5N54H30J, N 
55420J 5N5420W 5N5420W 6 554H300 5N54H30W 5N54H30W 
55430A 5N5430J, N 5N5430J, N 6 554H50A SN54H50J, N 5N54H50J, N 
55430.J 5N5430W 5N54JOIV 6 554H500 SN54H50W 5N54H50W 
55440A 5N5440J, N 5N5440J, N 6 S54H51A 5N54H51J, N 5N54H51J, N 
55440.J 5N5440W 5N5440W 6 554H510 5N54H51W 5N54H51W 
55450A 5N5450J, N 5N5450J, N 6 554H52A SN54H52J, N SN54H52J, N 

S5450J SN5450W 5N5450W 6 S54H520 5N54H52W 5N54H52W 

55451A 5N5451J, N SN5451J, N 6 554H53A 5N54H53J, N 5N54H53J, N 

55451J 5N5451W 5N5451W S54H53J 5N54H53W 5N54H53W 

S5453A 5N5453J, N 5N5453J, N S54H54A 5N54H54J, N 5N54H54J, N 

55453.l SN5453W 5N5453W 554H54J 5N54H54W 5N54H54W 

55454A 5N5453J, N 5N5454J, N 554H55A 5N54H55J, N 5N54H55J, N 

55354J 5N5454W 5N5454W 6 554H55J 5N54H55W 5N54H55W 

55460A 5N5460J, N 5N5460J, N 6 554H60A 5N54H60J, N 5N54H60J, N 

55460.J 5N5460W 5N5460W 6 S54H60J 5N54H60W 5N54H60W 

55470A 5N5470J, N 5N5470J, N 6 S54H61A 5N54H61J, N 5N54H61J, N 

55470.J 5N5470W 5N5470W 6 554H61J SN54H61W 5N54H61W 

55472A 5N5472J, N 5N5472J, N 6 554H62A 5N54H62J, N 5N54H62J, N 

55472J 5N5472W SN5472W 6 554H62J 5N54H62W 5N54H62W 

55473A SN5473J, N 5N5473J, N 6 S54H72A 5N54H72J, N 5N54H72J, N 

55473.l 5N5473W 5N5473W 6 554H720 5N54H72W SN54H72W 

55474A 5N5474J, N 5N5474J, N 6 554H73A 5N54H73J, N 5N54H73J, N 

S5474J SN5474W SN5474W 6 554H730 5N54H73W 5N54H73W 

554758 5N5475J, N 5N5475J, N 9 554H74A 5N54H74J, N SN54H74J, N 

554768 5N5476J, N 5N5476J, N 6 554H740 5N54H74W 5N54H74W 

554770 5N5477W 5N5477W 9 554H76B 5N54H76J, N 5N54H76J, N 
55480A 5N5480J, N 5N54BOJ, N 
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)prague TTL 

Type 

Number 

US5400A 
US5400J 
US5401A 
US5401J 
US5402A 
US5402J 
US5403A 
US5404A 
US5404J 
US5405A 
US5405J 
US5408A 
US5408J 
US5409A 
US5409J 
JS5410A 
JS5410J 
JS5420A 
JS5420J 
JS5426A 
JS5427A 
JS5427J 
JS5429A 
JS5429J 
JS5430A 
JS5430J 
JS5432A 
JS5432J 
JS5438A 
JS5438J 
JS5439A 
JS5439J 
JS5440A 
JS5440J 
JS5442A 
JS5442J 
JS5443A 
JS5443J 
JS5444A 
JS5444J 
JS5445A 
JS5445J 
JS5446A 
IS5446J 
IS5447A 
JS5447J 
IS5448A 
IS5448J 
IS5450A 
IS5450J 
IS5451A 
IS5451J 
IS5453A 
IS5453J 
iS5454A 
IS5454J 

IS5459A 
S5459J 
'S5460A 
'55460J 
1S5470A 
S5470J 
S5472A 
S5472J 
S5473A 
$5473U 
S5474A 
S5474J 

Direct 

Replacement 

SN5400J, N 
SN5400W 
US5401J, N 
US5401W 
SN5402J, N 
SN5402W 
SN5403U, N 
SN5404J, N 
SN5404W 
SN5405J, N 
SN5405W 
SN5408J, N 

SN5409J, N 

SN5410J, N 
SN5410W 
SN5420J, N 
SN5420W 
SN5426J, N 
SN5427J, N 

SN5425J, N 

SN5430J, N 
SN5430W 
SN5432J, N 

$N5438J, N 

SN5440J, N 
SN5440W 
SN5442J, N 
SN5442W 
SN5443J, N 
SN5443W 
SNS444J, N 
SN5444W 
SN5445J, N 
SN5445W 
SN5446AJ, N 
SN5446AW 
SN5i!47AJ, N 
SN5447AW 
SN5448J, N 
SN5448W 
$N5450J, N 
SN5450W 
SN5451J, N 
SN5451W 
SN5453U, N 
SN5453W 
SN5454J, N 
SN5454W 

$N5460J, N 
SN5460W 
SN5470J, N 
$N5470W 
SN5472J, N 
SN5472W 
SN5473J, N 
SN5473W 
SN5474J, N 
SN5474W 

CROSS-REFERENCE GUIDE 

DTL/TTL Cl RCUITS 

Recommended 

for New Designs 

SN5400J, N 
SN5400W 
SN5401J, N 
SN5401W 
SN5402J, N 
SN5402W 
SN5403U, N 
SN5404J, N 
SN5404W 
SN5405J, N 
SN5405W 
SN5408J, N 
SN5408W 
SN5409J, N 
SN5409W 
SN5410J, N 
SN5410W 
SN5420J, N 
SN5420W 
SN5426J, N 
SN5427J, N 
SN5427W 
SN5425J, N 
SN5425W 
SN5430J, N 
SN5430W 
SN5432J, N 
SN5432W 
SN5438J, N 
SN5438W 
SN5438J, N 
SN5438W 
SN5440J, N 
SN5440W. 
SN5442J, N 
SN5442W 
SN5443J, N 
SN5443W 
SN5444J, N 
SN5444W 
SN5445J, N 
SN5445W 
SN5446AJ, N 
SN5446AW 
SN5447AJ, N 
SN5447AW 
SN5448J, N 
SN5448W 
SN5450J, N 
SN5450W 
SN5451J, N 
SN5451W 
SN5453U, N 
SN5453W 
SN5454J, N 
SN5454W 
SN5451J, N 
SN5451W 
SN5460J, N 
SN5460W 
SN5470J, N 
SN5470W 
SN5472J, N 
S\'J5472W 
SN5473U, N 
SN5473W 
SN5471J, N 
sN54741/\i 

Sec. 

6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
g 

9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

q 
6 
6 

Type 

Number 
US5475A 
US5476A 
US5477J 
US5480A 
US5480J 
US5481A 
US5481J 
US5482A 
US5482J 
US5483A 
US5484A 
US5484J 
US5486A 
US5486J 
US5490A 
US5490J 
US5491A 
US5491J 
US5492A 
US5492J 
US5493A 
US5493U 
US5494A 
US5494J 
US5495A 
US5495J 
US5496A 
US5496J 
US54107A 
US54121A 
US54121J 
US54122A 
US54122J 
US54123A 
US54123J 
US54145A 
US54145J 
US54150A 
US54150J 
US54151A 
US54151J 
US54153A 
US54153U 
US54154A 
US54154J 
US54164A 
US54164J 
US54165A 
US54165J 
US54180A 
US54180J 
US54181A 
US54181J 
US54182A 
US54182J 
US54192A 
US54192J 
US54193A 
US54193U 
US7400A 
US7400J 
US7401A 
US7101J 
US7402A 
US7402J 
US7403A 
US7404A 
US7404J 

TEXAS INSTRUMENTS 
INCORPORATED 

POST ·OFFICE SOX 5012 • OALLAS, TEXAS .75222 

Direct 

Replacement 

SN5475J, N 
SN5476J, N 
SN5477W 
SN5480J, N 
SN5480W 
SN5481J, N 
SN5481W 
SN5482J, N 
SN5482W 
SN5483U, N 
SN5484J, N 
SN5484W 
SN5486J, N 
SN5486W 
SN5490J, N 
SN5490W 
SN5491AJ, N 
SN5491AW 
SN5492J, N 
SN5492W 
SN5493U, N 
SN5493W 
SN5494J, N 
SN5494W 
SN5495AJ, N 
Sl)l5495AW 
SN5496J, N 
SN5496W 
SN54107J, N 
SN54121J, N 
SN54121W 
SN54122J, N 
sN54122W 
SN54123.J, N 
SN54123W 
SN54145J, N 
SN54145W 
SN54150J, N 
SN54150W 
SN54151J, N 
SN54151W 
SN54153U, N 
SN54153W 
SN54154J, N 
SN54154W 
SN54164J, N 
SN54164W 

· SN54165J, N 
SN541651N 
SN54180J, N 
SN54180W 
.SN54181J, N 

SN54181W 
SN54182J, N 
SN54182W 
SN54192J, N 
SN54192W 
SN54193J, N 
SN54193W 
$N7400J, N 
SN.7400\N 
SN7401J, N 
SN7401W 
SN7402J, N 
SN7402W 
SN7403J, N 
SN7404J, N 
SN7404W 

Recommended 

for NeW Designs 

SN5475J, N 
SN5476J, N 
SN5477W 
SN5480J, N 
SN5480W 
SN5481J, N 
SN5481W 
SN5482J, N 
SN5482W 
SN5483U, N 
SN5484J, N 
SN5484W 
SN5486J, N 
SN5486W 
SN5490J, N 
SN5490W 
SN5491AJ, N 
SN5491AW 
SN5492J, N 
SN5492W 
SN5493J, N 
SN5493W 
SN5494J, N 
SN5494W 
SN5495AJ, N 
SN5495AW 
SN5496J, N 
SN5496W 
SN54107J, N 
SN54121J, N 
SN54121W 
SN54122J, N 
SN54122W 
SN54123J, N 
SNM123W. 
SN54145J, N 
SN54145W 
SN54150J, N 
SN54150W 
SN54151J, N 
SN54151W 
SN54153J, N 
SN54153W 
SN54154J, N 
SN54154W 
SN54164J, N 
SN54164W 
SN54165J, N 
SN54165W 
SN54180J, N 
SN54180W 

·sN54181J, N 
SN54181W 
'sN54182J, N 
SN54182W 
SN54192J, N 
SN54192W 
SN54193J, N 
SN54193W 
SN7400J, N 
SN7400W 
SN7401J, N 
SN7401W 
SN7402J, N 
SN7402W 
SN7403J,N 
SN7404J, N 
SN7404W 

Sec. 

9 
6 
9 
9 
g 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
g 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 

6. 

-

B-49 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Sprague TTL, Cont. 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacemen,t for New DeS!iQ_n~ Number Replacement for New Designs 

US7405A SN7405J, N SN7405J, N US7482J SN7482W SN7482W 9 

US7405J SN7405W SN7405W US7483A SN7483J, N SN7483J, N 9 

US7408A SN7408J, N SN7408J, N US7484A SN7484J, N SN7484J, N 9 

US7408J SN7408W 6 US7484J SN7484W SN7484W 

US7409A SN7409J, N SN7409J, N 6 US7486A SN7486J, N SN7486J, N 

US7409J SN7409W 6 US7486J SN7486W SN7486W 9 

US7410A SN7410J, N SN7410J, N 6 US7490A SN7490J, N SN7490J, N 9 

US7410J SN7410W SN7410W 6 US7490J SN7490W SN7490W 9 

US7420A SN7420J, N SN7420J, N 6 US7491A SN7491AJ, N SN7491AJ, N 9 

US7420J SN7420W SN7420W US7491J SN7491AW SN7491AW 9 

US7426J SN7426J, N SN7426J, N p US7492A SN7492J, N SN7492J, N 9 

US7427A SN7427J, N SN7427J, N 6 US7492J SN7492W SN7492W g 

US7427J SN7427W 6 US7493A SN7493J, N SN7493J, N 9 

US7429A SN7425J, N SN425J, N 6 US7493J SN7493W SN7493W 9 

US7429J SN425W 6 US7494A SN7494J, N SN7494J, N 9 

US7430A SN7430J, N SN7430J, N 6 US7494J SN7494W SN7494W 9 

US7430J SN7430W SN7430W 6 US7495A SN7495AJ, N SN7495AJ, N 9 

US7432A SN7432J, N SN7432J; N 6 US7495J SN7495AW SN7495AW 9 

US7432J SN7432W 6 US7496A SN7496J, N SN7596J, N 9 

US7438A SN7438J, N SN7438J, N 6 U~7496J SN7496W SN7496W 9 

US7438J SN7438W US74107A SN74107J, N SN74107J, N 6 

US7439A SN7438J, N 6 US74121A SN74121J, N SN74121J, N 6 

US7439J SN7438W 6 US74121J SN74121W SN74121W 

US7440A SN7440J, N SN7440J, N 6 US74122A SN74122J, N SN74122J, N 6 

US7440J SN7440W SN7440W 6 US75122J SN74122W SN74122W 6 
! 

US7441A SN74141J, N SN74141J, N 9 US74123A SN74123J, N SN74123J, N 6 

US7442A SN7442J, N SN7442J, N 9 US74123J SN74123W SN74123W 

US7442J SN7442W SN7442W 9 US74145A SN74145J, N SN74145J, N 9 

US7443A SN7443J, N SN7443J, N US74150A SN74150J, N SN74150J, N 

US7443J SN7443W SN7443W 9 US74150J SN74150W SN74150W 9 

US7444A SN7444J, N SN7444J, N 9 US74151A SN74151J, N SN74151J, N 9 

US7444J SN7444W SN7444W 9 US74151J SN74151W SN74151W 9 

US7445A SN7445J, N SN7445J, N 9 US74153A SN74153J, N SN74153J, N 

US7445J SN7445W SN7445W 9 US74153J SN74153W SN74153W 

US7446A SN7446AJ, N SN7446AJ, N 9 US74154A SN74154J, N SN74154J, N 9 

US7446J SN7446AW SN7446AW 9 US74154J SN74154W SN74154W 9 

US7447A SN7447AJ, N SN7447AJ, N 9 US74164A SN74164J, N SN74164J, N 

US7447J SN7447AW SN7447AW 9 US74164J SN74164W SN74164W 9 

US7448A SN7448J, N SN7448J, N US74165A SN74165J, N SN74165J, N 9 

US7448J SN7448W SN7448W 9 US74165J SN74165W SN74165W 9 

US7450A SN7450J, N SN7450J, N 6 US74180A SN74180J, N SN74180J, N 9 

US7450J SN7450W SN7450W 6 US74180J SN74180W SN74180W 

US7451A SN7451J, N SN7451J, N ~ US74181A SN74181J, N SN74181J, N 

US7451J SN7451W SN7451W 6 US74181J SN74181W SN74181W 9 

US7453A SN7453J, N SN7453J, N US74182A SN74182J, N SN74182J, N g 

US7453J SN7453W SN7453W US74182J SN74182W SN74182W 9 

US7454A SN7454J, N SN7454J, N US74192A SN74192J, N SN74192J, N 9 
US7454J SN7454W SN7454W US74192J SN74192W SN74192W 9 

US7459A SN7451J, N US74193A SN74193J, N SN74193J, N 9 

US7459J SN7451W 6 US74193J SN74193W SN74193W 9 

US7460A $N7460J, N SN7460J, N 6 US54HOOA SN54HOOJ, N SN54HOOJ, N 7 

US7460J SN7460W SN7460W 6 US54HOOJ SN54HOOW SN54HOOW 

US7470A SN7470J, N SN7470J, N 6 US54H01A SN54H01J, N SN.54H01J, N 

US7470J SN7470W SN7470W 6 US54H01J SN54H01W SN54H01W 

US7472A SN7472J, N SN7472J, N 6 US54H04A SN54H04J, N SN54H04J, N 

US7472J SN7472W SN7472W 6 US54H04J SN54H04W SN54H04W 

US7473A SN7473J, N SN7473J, N 6 US54H05A Sl\l54H05J, N SN54H05J, N 

US7473J SN7473W SN7473W 6 US54H05J SN54H05W SN54H05W 

US7474A SN7474J, N SN7474J, N 6 US54H10A SN54H10J, N SN54H10J, N 

US7474J SN7474W SN7474W 6 US54H10J SN54H10W SN54H10W 

US7475A SN7475J, N SN7475J, N US54H11A SN54H11J, N SN54H11J, N 

US7476A SN7476J, N SN7476J, N 6 US54H11J SN54H11W SN54H11W 

US7477J SN7477W SN7477W 9 US54H20A SN54H20J, N SN54H20J, N 

US7480A SN7480J, N SN7480J, N 9 US54H20J SN54H20W SN54H20W 

US7480J SN7480W SN7480 9 US54H21A SN54H21J, N SN54H21J, N 

US7481A SN7481J, N SN7481J, N US54H21J SN54H21W SN54H21W 

US7481J SN7481W SN7481W 9 US54H22A SN54H22J, N SN54H22J, N 

US7482A SN7482J, N SN7482J, N 9 US54H22J SN54H22W SN54H22W 

8'50 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012, • DALI-AS, TEXAS 75222 



CROSS-REFERENCE GUIDE 

DTL/TTL Cl RCUITS 

Sprague TTL, Cont. 

Type Direct Recommended Type Direct Recommended 

Number Replacement for New Designs 
Sec. Sec. 

Number Replacement for New Designs 
US54H30A SN54H30J, N SN54H30J, N US74H10J SN74H10W SN74H10W 
US54H30J SN54H30W SN54H30W US74H11A SN74H11J, N SN74H11J, N 
US54H40A SN54H40J, N SN54H40J, N US74H11J SN74H11W SN74H11W 
US54H40J SN54H40W SN54H40W US74H20A SN74H20J, N SN74H20J, N 
US54H50A SN54H50J, N SN54H50J, N US74H20J SN74H20W SN74H20W 
US54H50J SN54H50W SN54H50W US74H21A SN74H21J, N SN74H21J, N 
US54H51A SN54H51J, N SN54H51J, N US74H21J SN74H21W SN74H21W 
US54H51J SN54H51W SN54H51W US74H22A SN74H22J, N SN74H22J, N 
US54H52A SN54H52J, N SN54H52J, N US74H22J SN74H22W SN74H22W 
US54H52J SN54H52W SN54H52W US74H30A SN74H30J, N SN74H30J, N 
US54H53A SN54H53J, N SN54H52J, N US74H30J SN74H30W SN74H30W 
US54H53J SN54H53W SN54H53W US74H40A SN74H40J, N SN74H40J, N 
US54H54A SN54H54J, N SN54H54J, N US74H40J SN74H40W SN74H40W 
US54H54J SN54H54W SN54H54W US74H50A SN74H50J, N SN74H50J, N 
US54H55A SN54H55J, N SN54H55J, N US74H50J SN74H50W SN74H50W 
US54H55J SN54H55W SN54H55W US74H51A SN74H51J, N -SN74H51J, N 
US54H60A SN54H60J, N SN54H60J, N US74H51J SN74H51W SN74H51W 
US54H60J SN54H60W SN54H60W US74!-152A SN74H52J, N SN74H52J, N 
US54H61A SN54H61J, N SN54H61J, N US74H52J SN74H52W SN74H52W 
US54H61J SN54H61W SN54H61W US74H53A SN74H53J, N SN74H53J, N 
US54H62A SN54H62J, N SN54H62J, N US74H53J SN74H53W SN74H53W 
US54H62J SN54H62W SN54H62W US74H54A SN74H54J, N SN74H54J, N 
US54H71A SN54H71J;N SN54H71J, N US74H54J SN74H54W SN74H54W 
US54H71J SN54H71W SN54H71W US74H55A SN74H55J, N SN74H55J, N 
US54H72A SN54H72J, N SN54H72J, N US74H55J SN74H55W SN74H55W 
US54H72J SN54H72W SN54H72W US74H60A SN75H60J, N SN74H60J, N 
US54H73A SN54H73J, N SN54H73J, N US74H60J SN74H60W SN74H60W 
US54H73J SN54H73W SN54H73W US74H61A SN74H61J, N SN74H61J, N 
US54H76A SN54H76J, N SN54H76J, N US74H61J SN74H61W SN74H61W 
US54H76J SN54H76W SN54H76W US74H62A SN74H62J, N SN74H62J, N 
WS54H78A SN54H78J, N SN54H78J, N US74H62J SN74H62W SN74H62W 
US54H78J SN54H78W SN54H78W US74H71A SN74H71J, N SN74HJ1J, N 
US74HOOA SN74HOOJ, N SN74HOOJ, N US74H71J SN74H71W SN74H71W 7 
US74HOOJ SN74HOOW SN74HOOW US74H72A SN74H72J, N SN74H72J, N 7 
US74H01A SN74H01J, N SN74H01J, N US74H72J SN74H72W SN74H72W 

US74H01J SN74H01W SN74H01W US74H7JA SN74H73J, N SN74H73J, N 

WS74H04A SN74H04J, N SN74H04J, N US74H73J SN74H73W SN74H73W 

US74H04J SN74H04W SN74H04W US74H76A SN74H76J, N SN74H76J, N 

US74H05A SN74H05J, N SN74H05J, N US75H76J SN74H76W SN74H76W 

US74H05J SN74H05W SN74H05W US74H78A SN74H78J, N US74H78J, N 

US74H10A SN74H10J, N SN74H10J, N US74H78J SN74H78W US74H78W 

Transitron TTL 

Type Direct Recommended 
Sec. 

Type Direct Recommended 
Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

SN5400F SN5400W SN5400W ·s SN5440J, N SN5440J, N SN5440J, N 6 
SN5400J, N SN5400J, N SN5400J, N 6 SN5441AJ, N SN54141J, N SN54141J, N 9 
SN54Q1F SN5401W SN5401W SN5442J, N SN5442J, N SN5442J, N 
SN5401J, N SN5401J, N SN5401J, N SN5443J, N SN5443J, N SN5443J, N 9 
SN5402F SNS402W SN5402W 6 SN5444J, N SN5444J, N SN5444J, N 9 
SN5402J, N SN5402J, N SN5402J, N 6 SN5450F 5N5450W SN5450W 6 
SN5404F SN5404W SN5404W 6 SN5450J, N SN5450J, N SN5450J, N 6 
SN5404J, N SN5404J, N SN5404J, N SN54S1F SN5451W SN5451J, N 6 
SN5405F SN5405W SN5405W SN5451J, N $N5451J, N SN5451J, N 6 
SN5405J, N SN5405J, N SN5405J, N 6 SN5453F SN5453W SN5453W 6 
SN5410F SN5410W SN5410W 6 SN5453J, N SN5453J, N Sll/5453J, N 
SN5410J, N SN5410J, N SN5410J, N SN5454F SN5454W SN5454W 
SN5420F SN5420W SN5420w 6 SN5454J, N SN5454J, N SN5454J, N 6 
SN5420J, N SN5420J, N SN5420J, N 6 SN5460F SN5460W Sll/5460W 6 
SN5430F SN5430W SN5430W SN5460J, N SN5460J: N SN5460J, N 

slli5430J, N SN5430J, N SN5430J, N SN5470F SN5470W SN5470W 6 
SN5440F SN5440W SN5440W 6 SN5470J, N SN5470J, N SN5470J, N 6 

TEXAS INSTRUMENTS B-51 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



CROSS-REFERENCE GUIDE 

Transitron TTL, Cont. 

- Type 

Number 

g,52 

SN5472F 
SN5472J, N 
SN5473F 
SN5473J, N 
SN5474F 
SN5474J, N 
SN5475J, N 
SN5476J, N 
SN5480F 
SN5480J, N 
SN5482F 
SN5482J, N 
SN5483J, N 
SN5490F 
SN5490J, N 
SN5491AF 
SN5491AJ, N 
SN5492F 
SN5492J, N 
SN5493F 
SN5493J, N 
SN5494J, N 
SN5495F 
SN5495J, N 
SN5496J, N 
SN54107J, N 
SN54121F 
SN54121J, N 
SN542511F 
SN542511J, N 
SN542515F 
SN542515J, N 
SN542525F 
SN542525J, N 
SN543163F 
SN543163J, N 
SN545511F 
SN545511J, N 
SN545611F 
SN545611J, N 
SN548280F 
SN548280J, N 
SN548281F 
SN548281J, N 
SN7400F 
SN7400J, N 
SN7401F 
SN7401J, N 
SN7402F 
SN7402J, N 
SN7404F 
SN7404J, N 
SN7405F 
SN7405J, .N 
SN7410F 
SN7410J, N 
SN7420F 
SN7420J, N 
SN7430F' 
SN7430J, N 
SN7440F 
SN7440J, N 
SN7441AJ, N 
SN7442J, N 
SN7443J, N 
SN7444J, N 
SN7450F 

Direct 

Replacement 

SN5472W 
SN5472J, N 
SN5473W 
SN5473J, N 
SN5474W 
SN5474J, N 
SN5475J, N 
SN5476J, N 
SN5480W 
SN5480J, N 
SN5482W 
SN5482J, N 
SN5483J, N 
SN5490W 
SN5490J, N 
SN5491AW 
SN5491AJ, N 
SN5492W 
SN5492J, N 
SN5493W 
SN5493J, N 
SN5494J, N 
SN5495AW 
SN5495AJ, N 
SN5496J, N 
SN54107J, N 
SN54121W 
SN54121J, N 

SN5481W 
SN5481J, N 

SN7400W 
SN7400J, N 
SN7401W 
SN7401J, N 
SN7402W 
SN7402J, N 
SN7404W 
SN7404J, N 
SN7405W 
SN7405J, N 
SN7410W 
SN7410J, N 
SN7420W 
SN7420J, N 
SN7430W 
SN7430J, N 
SN7440W 
SN7440J, N 
SN74141J, N 
SN7442.I, N 
SN7443J, N 
$N7444J, N 
SN7450W 

DTL/TTL CIRCUITS 

Recommended 

for New Designs 

SN5472W 
SN5472J, N 
SN5473W 
SN5473J, N 
SN5474W 
SN5474J, N 
SN5475J, N 
SN5476J, N 
SN5480W 
SN5480J, N 
SN5482W 
SN5482J, N 
SN5483J, N 
SN5490W 
SN5490J, N 
SN5491AW 
SN5491AJ, N 
SN5492W 
SN5492J, N 
SN5493W 
SN5493J, N 
SN5494J, N 
SN5495AW 
SN5495AJ, N 
SN5496J, N 
SN54107J, N 
SN54121W 
SN54121J, N 
SN54197W 
SN54197J, N 
SN54196W 
SN54196J, N 
SN54194W 
SN54194J, N 
SN5489W 
SN5489J, N 
SN5437W 
SN5437J, N 
SN5438W 
SN5438J, N 
SN54196W 
SN54196J, N 
SN54197W 
SN54197J, N 
SN7400W 
SN7400J, N 
SN7401W 
SN7401J, N 
SN7402W 
SN7402.I, N 
SN7404W 
SN7404J, N 
SN7405W 
SN7405J, N 
SN7410W 
SN7410J, N 
SN7420W 

.SN7420J, N 
SN7430W 
SN7430J, N 
SN7440W 
SN7440J, N 
SN74141J, N 
SN7442J, N 
SN7443J, N 
SN7444J, N 
SN7450W 

Sec. 

6 
6 
6 
6 
6 
6 
9 
6 

9 
9 
9 
9 
9 
9 

9 
9 

9 
9 

9 

6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
9 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
9 
9 
9 
6 

Type 

Number 

SN7450J, N 
SN7451F 
SN7451J, N 
SN7453F 
SN7453J, N 
SN7454F 
SN7454J, N 
SN7460F 
SN7460J, N 
SN7470F 
SN7470J, N 
SN7472F 
SN7472J, N 
SN7473F 
SN7473J, N 
SN7474F 
SN7474J, N 
SN7475J, N 
SN7476J, N 
SN7480F 
SN7480J, N 
SN7482F 
SN7482J, N 
SN7483J, N 
SN7490F 
SN7490J, N 
SN7491AF 
SN7491AJ, N 
SN7492F 
SN7492J, N 
SN7493F 
SN7493J, N 
SN7494J, N 
SN7495F 
SN7495J, N 
SN7496J, N 
SN74107J, N 
SN74121F 
SN74121J, N 
SN742512F 
SN74212J, N 
SN742516F 
SN742516J, N 
SN742526F 
SN742526J, N 
SN743162F 
SN743l62.I, N 
SN743164F 
SN743164J, N 
SN745512F 
SN745512J, N 
SN745612F 
SN745612J, N 
SN748280F 
SN748280J, N 
SN748281F 
SN748281J, N 
TA10E,J 
TA10F 
TA11E,J 
TA11F 
TA12E, J 
TA12F 
TA13E, J 
TA13F 
TA20E, J 
TA20F 

TEXAS INSTRUMENTS 
INCORPORATED 

:osT OFFICE BQX 5012 • DALLAS. TEXAS 75222 

Direct 

Replacement 

SN7450J, N 
SN7451W 
SN7451J, N 
SN7453W 
SN7453J, N 
SN7454W 
SN7454J, N 
SN7460W 
SN7460J, N 
SN7470W 
SN7470J, N 
SN7472W 
SN7472J, N 
SN7473W 
SN7473J, N 
SN7474W 
SN7474J, N 
SN7475J, N 
SN7476J, N 
SN7480W 
SN7480J, N 
SN7482W 
SN7482J, N 
SN7483J, N 
SN7490W 
SN7490J, N 
SN7491AW 
SN7491AJ, N 
SN7492W 
SN7492J, N 
SN7493W 
SN7493J, N 
SN7494J, N 
SN7495AW 
SN7495AJ, N 
SN7496J, N 
SN74107J, N 
SN74121W 
SN74121J, N 

SN7481W 
SN7481J, N 
SN7481W 
SN7481J, N 

SNE20J, N 
SNE20U 

Recommended 

for New Oes~ns 

SN7450J, N 
SN7451W 
SN7451J, N 
SN7453W 
SN7453J, N 
SN7454W 
SN7454J, N 
SN7460W 
SN7460J, N 
SN7470W 
SN7470J, N 
SN7472W 
SN7472.I, N 
SN7473W 
SN7473J, N 
SN7474W 
SN7474J, N 
SN7475J, N 
SN7476J, N 
SN7480W 
SN7480J, N 
SN7482W 
SN7482J, N 
SN7483J, N 
SN7490W 
SN7490J, N 
SN7491AW 
SN7491AJ, N 
SN7492W 
SN7492J, N 
SN7493W 
SN7493J, N 
SN7494J, N 
SN7495AW 
SN7495AJ, N 
SN7496J, N 
SN74107J, N 
SN74121W 
SN74121J, N 
SN74197W 
SN74197J, N 
SN74196W 
SN74196J, N 
SN74194W 
SN74194J, N 
SN7489W 
SN7489J, N 
SN7489W 
SN7489J, N 
SN7437W 
SN7437J, N 
SN7438W 
SN7438J, N 
SN74196W 
SN74196J, N 
SN74197W 
SN74197J, N 
SN54H 183J, N 
SN54H183W 
SN54H 183J, N 
SN54H183W 
SN74H 183J, N 
SN74H183W 
SN74H183J, N 
SN74H183W 
SN54181J, N 
SN54181W 

Sec. 

6 
6 

6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
9 
6 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 
9 
9 
9 
9 

6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Transitron TTL, Cont. 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

TA21E, J SNE21J, N SN54181J, N 9 TF110E, J SNF110J, N SN54H108J, N 
TA21F SNE21U SN54181W 9 TF110F SNF110U SN54H108W 
TA22E, J SNE22J, N SN74181J, N TF111E, J SNF111J, N SN54H108J, N 
TA22F SNE22U SN74181W .9 TF111F SNF111U SN54H108W 
TA23E, J SNE23J, N SN74181J, N 9 TF112E,J SNF112J, N SN74H 108J, N 
TA23F SNE23U SN74181W 9 TF112F SNF112U SN74H108W 

TA30E, J SNE30J, N SN54181J, N 9 TF113E,J SNF113J, N SN74H 108J, N 

TA30F SNE30U SN54181W 9 TF113F SNF113U SN74H108W 

TA31E, J SNE31J, N SN54181J, N TF120E,J SNF120J, N SN54H 103J, N 

TA31F SNE31U SN54181W TF120F SNF120U SN54H103W 

TA32E, J SNE32J, N SN74181J, N 9 TF121E, J SNF121J, N SN54H 103J, N 
TA32F SNE32U SN74181W 9 TF121F SNF121U SN54H103W 
TA33E, J SNE33J, N SN74181J, N 9 TFi22E,J SNF122J, N SN74H 103J, N 
TA33F SNE33U SN74181W TF122F SNF122U SN74H103W 
TC11E,J SN54163J, N TF123E, J SNF123J, N SN74H103J, N 
TC11F SN54163W 9 TF123F SNF123U SN74H103W 
TC12E, J SN74163J, N 9 TF130E, J SNF130J, N SN54H108J, N 
TC12F SN74163W 9 TF130F SNF130U SN54H108W 
TC13E, J SN54163J, N TF131E, J SNF131J, N SN54H108J, N 
TC13F SN54163W TF131F SNF131U SN54H108W 
TC14E, J SN74163J, N TF132E, J SNF132J, N SN74H 108J, N 
TC14F SN74163W 9 TF132F SNF132U SN74H108W 
TC15E, J SN54162J, N TF133E, J SNF133J, N SN74H 108J, N 
TC15F SN54162W TF133F SNF133U SN74H108W 
TC16E, J SN74162J, N 9 TF200E, J SNF2ooJ, N SN54H102J, N 

TC16F SN74162W 9 TF200F SNF200U SN54H102W 

TC17E, J SN54162J, N 9 TF201E, J SNF201J, N SN54H102J, N 

TC17F SN54162W 9 TF201F SNF201U SN54H102W 

TC18E, J SN74162J, N 9 TF202E, J SNF202J, N SN74H 102J, N 

TC18F SN74162W TF202F SNF202U SN74H102W 
TD40E,J SNE40J, N SN54182J, N 9 TF203E, J SNF203J, N SN74H102J, N 
TD40F SNE40U SN54182W 9 TF203F SNF203U SN74H102W 
TD42E, J SNE42J, N SN74182J, N 9 TF210E,J SNF210J, N SN54H101J, N 

TD42F ,SNE42U SN74182W 9 TF210F SNF210U SN54H101W 

TF20E, J SNF20J, N SN5472J, N 6 TF211E, J SNF211J,N SN54H101J, N 

TF20F SNF20U SN5472W 6 TF211F SNF211U SN54H1CJ1W 

TF21E, J SNF21J, N SN5472J, N 6 TF212E, J SNF212J, N SN74H 101J, N 

TF21F SNF21U SN5472W 6 TF212F SNF212U SN74H101W 

TF22E, J SNF22J, N SN7472J, N 6 TF213E, J SNF213J, N SN74H101J, N 

TF22F SNF22U SN7472W 6 TF213F SNF213U SN74H101W 

TF23E, J SNF23J, N SN7472J, N 6 TF250E, J SNF250J, N SN54H 102J, N 

TF23F SNF23.U SN7472W 6 TF250F SNF250U SN54H102W 

TF50E, J SNF50J, N SN5470J, N 6 TF251E, J SNF251J, N SN54H102J, N 

TF50F SNF50U SN5470W 6 TF251F SNF251U SN54H102W 

TF51E, J SNF51J, N SN5470J, N 6 TF252E, J SNF252J, N SN74H 102J, N 

TF51F SNF51U SN547CJW 6 TF252F SNF252U SN74H102W 

TF52E, J SNF52J, N SN7470J, N 6 TF253E, J SNF253J, N SN74H102J, N 

TF52F SlltF52U SN7470W 6 TF253F SNF253U SN74H102W 

TF53E, J SNF53J, N SN7470J, N 6 TF260E, J SNF260J, N $N54H101J, N 

TF53F SNF53U SN747CJW 6 TF260F SNF260U SN54H101,W 

TF60E, J SNF60J, N SN54H101J, N TF261E, J SNF261J, N SN54H 101J, N 

TF.SOF SNF60U SN54H101W TF261F SNF261U SN54H101W 

TF61E, J SNF61J, N SN54H1Q1J, N TF262E, J SNF262J, N SN74H101J, N 

TF61F SNF61U SN54H101W TF262F SNF262U SN74H101W 

TF62E, J SNF62J, N SN74H 101J, N TF263E, J SNF263J, N SN74101J, N 

TF62F SNF62U SN74H101W TF263F SNF263U SN74H101W 

TF63E, J SNF63J, N SN74H 101J, N 7 TG40E, J SNG40J, N SN5420J, N 6 

TF63F SNF63U SN74H101W TG40F SNG40U SN5420W 6 

TFlOOE, J SNFlOOJ, N SN54H1Q3J; N TG41E, J SNG41J, N SN5420J, N 6 

TF100F SNF100U SN54H103W TG41F SNG41U SN542CJW 6 

TF101E, J SNF101J, N SN54H 103.J, N TG42E, J SNG42J, N SN7420J, N 6 

TF101F SNF101U SN54Hl03W TG42F SNG42U SN742CJW 6 

TF102E, J SNF102J, N SN74H 103.J, N TG43E, J SNG43J, N SN7420J, N 6 

TF102F SNF102U ·SN74H103W TG43F SNG43U SN742CJW 6 

TF103E, J SNF103J, N SN74H 103.J, N TG50E, J SN50J, N SN5453J, N 6 

TF103F SNF103U SN74H103W TG50F SNG50U SN5453W 6 

TEXAS INSTRUMENTS 8-53 
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CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

Transitron TTL, Cont. 

Type Direct Recommended Type Direct Recommen~ed 

N.umber Replacement for New Designs 
Sec. Sec. 

Nuniber Replacement for New DestgnS 

TG51E, J SNG51J, N SN5453J, N 6 TG133E, J SNG133J, N SN74S140J, N 

TG51F SNG5Hl SN5453W 6 TG 133F SNG133U SN74S140\N 5 

TG52E, J SNG52J, N SNt49:i.J, N 6 TG140E, J SNG140J, N SN5'400J, N 6 

TG52F SNG52U SN74daw 6 TG140F SNG140U SN5400W 6 

TG53E, J SNG53J, N SN7453J, N 6 TG 141E, J SNG141J, N SN5400J, N 6 

TG53F SNG53U Sl'il7453W 6 TG141F SNG141U SN5400\N 6 

TGSOE, J SNG60J, N SN543QJi N 6 TG142E,J SNG14?J, N SN.7400J;:N 6' 
TGSOF SNGSOU SN543bw 6 TG142F SNG1'42U sN'140oW' 6' 

TG61E, J SNG61J, N SN5430J, N El TG143E, J SNG14llJ, N ~~;:N 6 
TG61F SNG61U SN5430\N 6 TG143F SNG143U 6 

TG62E, J SNG62J, N SN74~0J, N 6 TG150E, J SNG150J, N ~['J5'!t"f62J, N 

TG62F SNG62U SN74JO\N 6 TG150F SNG150U SN54H62W 

TG63E, j SNG63J, N SN7430J, N 6 TG151E, J SNG1S1J, N $N54HS2J, N 7 

TG63F SNG63U SN7430\N 6 TG151F SNG151U SN54H62W 7 ' 

TG70E, J SNG70J, N SN54SOJ, N 6 TG152E,J SNG152J, N SN74H62J, N 

TG70F SNG70U SN5450W 6 TG152F SNG152U SN74H62W 

TG71E, J SNG71J, N SN5450J; N 6 TG153E, J SNG153J, N SN74H62J, N 

TG71F SNG71U SN5450W 6 TGiS3F SNG153U SN74H621'1i 

TG72E, J SNG72J, N SN7450J, N 6 TG160E, J SNG160J, N SN5438J, N 6 

TG72F SNG72U SN7450\N 6 TG160F SNG1§0U ,. SN5438W 6 

TG73E, J SNG73J, N SN7450J, N 6 TG161E,J SNG161J, N SN5438J, N 6 

TG73F SNG73U SN7450\N TG161F SNG1~JlJ SN5438W 6 

TGBOE, J SNGBOJ, N SN5413J, N 6 TG162E, J SNG1S2J, N SN7438J, N 6 

TG80F SNG80U SN5413W 6 TG162F SNG162U SN7438W 6 

TG81E, J SNG81J, N SN5413J, N 6 TG163E, J SNG163J, N SN7438J, N 6 

TG81F SNG81U SN5413W 6 TG1S3F SNG163U SN'7438W 6 

TG82E, J SNG82J, N SN7413J, N 6 TG170E, J SNG170J, N SN5460J, N 6 

TG82F SNG82U SN7413W 6 TG170F SNG170U SN54GOw 6 

TG83E, J SNG83J, N SN7413J, N 6 TG171E, J SNG171J, N SN5460J, N 6 

TG83F SNG83U SN741:i1'1i 6 TG171F SNG171U SN5460\N 6 

TG90E, J SNG900, N SN5486J, N 9 TG172E,J SNG172J, N SN7460J, N 6 

tG90F SNG90U SN5486W 9 TG172F SNG1'72U SN7460\N 6 

TG91E, J SNG91J, N SN5486J, N 9 TG173E,J SNG173J, N SN7460J, N 6 

TG91F SNG91U SN5486W 9 TG173F SNG173U SN7460\N 6 

TG92E, J SNG92J, N SN7486J, N 9 TG180E, J SNG180J, N SN5430J, N 6 

TG92F SNG92U SN7486W 9 TG180F SNG180U SN5430\N 6 

TG93E, J SNG93J, N SN7486J, N 9 TG181E,J SNG181J, N SN5430J, N 6 

TG93F SNG93U SN7486W 9 TG181F SNG181U SN5430\N 6 

TG100E, J SNG100J, N SN5453J, N 6 TG182E, J SNG182J, N SN7430J, N 6 

TG100F SNG100U SN5453W 6 TG182F SNG182U SN7430\N 6 

TG101E, J SNG101J, N SN5453,J, N 6 TG183E, J SNG183J, N SN7430J, N 6 

TG101F SNG101U SN5453W 6 TG183F SNG183U SN7430w 6 

TG102E, J SNG102J, N SN7453J, N 6 TG190E, J SNG190J, N SN5410J, N 6 

TG102F SNG102U SN745JW 6 TG190F SNG190U SN5410\N 6 

TG103E, J S!'JG103J, N SN7453J, N 6 TG191E, J SNG191J, N SN5410J, N 6 

TG103F SNG103U SN745M 6 TG191F SNG191U SN5410\N 6 

TG110E, J SNG110J, N SN54H55J, N TG192E, J SNG192J, N SN7410J, N 6 

TG110F SNG110U SN54H55W TG192F SNG192U SN7410W 6 

TG111E,J SNG111J, N SN54H55J, N TG193E,J SNG193J, N SN7410J, N 6 
TG111F SNG111U SN54H55W TG193F SNG193U SN7410\N 6 

TG112E, J SNG112J, N SN74H55J,.N TG200E, J SNG200J, N SN54H30J, N 7 

TG112F SNG112U SN74H55W TG200F SNG200U SN54H30\N 

TG113E, J SNG113J, N SN74H55J, N TG201E, J SNG201J, N SN54H30J, N 

TG113F SNG113U SN74H55W 7 TG201F SNG201W SN54H30\N 

TG120E, J ~NG120J, N SN5430J, N 6 TG202E, J SNG202J; N SN74H30J; N 

TG120F SNG120U SN5430\N 6 TG202F SNG202U SN74H30\N 

TG121E, J SNG121J, N SN5430J, N 6 TG203E, J SNG203J, N SN74H30J, N 

TG121F SNG121U SN5430\N 6 TG203F SNG203U SN74H30\N 

TG122E, J SNG122J, N SN7431lJ, N 6 TG210E,J SNG210J, N SN5455J, N 

TG122F SNG122U SN7430\N 6 TG210F SNG210U SN54H55W 

TG123E, J ~.NG123J, N SN74:lOJ, N 6 TG211E, J SNG211J, N $N54H55J, N 

TG123F SNG123U SN7430W 6 TG211F SNG211U SN54H55W 7 ; 

TG130E, J SNG130J, N SN54S140J, N TG212E, J SNG212J, N SN74H55J, N 7, 

TG130F SNG130U SN54S140\N TG212F SNG212U SN74H55W 

TG131E, J Sl'ilG131J, N SN54S140J, N 5 TG213E, J SNG213J, N SN74H55J, N 

TG131F SNG131U $N54S140W TG213F SNG213U SN74H55W 7' 

TG132E, J SNG132J, N SN74S140J, N 5 TG220E, J SNG220J, N SN54HOOJ, N 7 

TG132F SNG132U SN74S140\N 5 TG220F' SNG220U SN54HOO\N 

8·54 TEXAS INSTRUMENTS 
INCORPORATED 
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CROSS-REFERENCE GUIDE 

DTL/TTL CIRCUITS 

fransitron TTL, Cont. 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

TG221E, J SNG221J, N SN54HOOJ, N TG273F SNG273U SN74H60\/V 
TG221F SNG221U SN54HOOW TG280E, J SNG280J, N SN54H52J, N 
TG222E, J SNG222J, N SN74HOOJ, N TG280F SNG280U SN54H52W 
TG222F SNG222U SN74HOO\/V TG281E, J SNG281J, N SN54H52J, N 
TG223E, J SNG223J, N SN74HOOJ, N TG281F SNG281U SN54H52W 
TG223F SNG223U SN74HOOW TG282E, J SNG282J, N SN74H52J, N 
TG230E, J SGN230J, N SN54H62J, N TG282F SNG282U SN74H52W 7 
TG230F SNG230U SN54H62W TG283E, J SNG283J, N SN74H52J, N 
TG231E, J SNG231J, N SN54H62J, N TG283F SNG283U SN74H52W 
TG231F SNG231U SN54H62W TG290E, J SNG290J, N SN54H62J, N 
TG232E, J SNG232J, N SN74H62J, N TG290F SNG290U SN54H62W 
TG232F SNG232U SN74H62W TG291E, J SNG291J, N SN54H62J, N 
TG233E, J SNG233J, N SN74H62J, N TG291F SNG291U SN54H62W 
TG233F SNG233W SN74H62W TG292E, J SNG292J, N SN74H62J, N 
TG240E, J SNG240J, N SN54H20J, N TG292F SNG292U SN74H62W 
TG240F SNG240U SN54H20\/V TG293E, J SNG293J, N SN74H62J, N 
TG241E, J SNG241J. N SN54H20J, N TG293F SNG293U SN74H62W 
fG241F SNG241U SN54H20W TG300E, J SNG300J, N SN54H53J, N 
TG242E, J SNG242J, N SN74H20J, N TG300F SNG300U SN54H53W 
TG242F SNG242U SN74H20\/V TG301E, J SNG301J, N SN54H53J, N 
TG243E, J SNG243J, N SN74H20J, N TG301F SNG301U SN54H53W 
fG243F SNG243U SN74H20\/V TG302E, J SNG302J, N SN74H53J, N 
TG250E, J SNG250J, N SN54H53J, N TG302F SNG302U SN74H53W 
TG250F SNG250U SN54H53W .7 TG303E, J SNG303J, N SN74H53J, N 
TG251E,J SNG251J, N SN54H53J, N 7 TG303F" SNG303U SN74H53W 
TG251F SNG251U $N54H53W TG310E, J SNG310J, N SN54HSOJ, N 
TG252E, J SNG252J, N SN74H53J, N TG310F SNG310U SN54HSOW 
TG252F SNG252U SN74H53W TG311E, J SNG311J, N SN54HSOJ, N 
TG253E, J SNG253J, N SN74H53J, N TG311F SNG311U SN54HSOW 
TG253F SNG253U SN74H53W TG312E, J SNG312J, N SNJ4H50J, N 
TG260E, J SNG260J, N SN54H30J, N TG312F SNG312U SN74HSOW 
TG260F SNG260U SN54H30W TG313E, J SNG313J, N SN74HSOJ, N 
TG261E, J SNG261J, N SN54H30J, N TG313F SNG313U SN74HSOW 
fG261F SNG261U SN54i-i30W TG320E, J SNG320J, N SN54H10J, N 
TG262E, J $NG262J, N SN74H30J, N TG320F SNG320U SN54H10\/V 
fG262F SNG262U SN74H30\/V TG321E,J SNG321J, N SN54H10J, N 
fG263E, J SNG263J, N SN74H30J, N TG321F SNG321U SN54H10\/V 
TG263F SNG263U SN74H30W TG322E, J SNG322J, N SN74H 10J, N 
fG270E, J SNG270J, N SN54H60J, N TG322F SNG322U SN74H 10\/Vc 
rG270F SNG270U SN54H60\/V TG323E, J SNG323J, N SN74H10J, N 
rG271E, J SNG271J, N SN54H60J, N TG323F SNG323U SN74H10\/V 
rG271 F SNG271W $N54H60\/V TG350E, J SNG351J, N SN54S 140.J, N 
rG272E, J SNG272J, N SN74H60J, N TG350F SNG351U SN54S140W 
TG272F SNG272U SN74H60\/V TG352E, J SNG353J, N SN74S140J, N 5 
fG273E, J SNG273J, N SN74H60J, N TG352F SNG353U SN74S140\/V 5 

TEXAS INSTRUMENTS 
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CROSS-REFERENCE GUIDE 

MOS/LSI CIRCUITS 

AMI Electronic Arrays, Cont. 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 

AD55 TMS 3002 LA 14 EA3501 TMS 2501 JC/NC 14 
AD57 TMS 3002 LA 14 EA3700 TMS 4100JC/NC 14 
AD58 TMS 3002 LR 14 EA3701 TMS 4103 JC/NC 14 
AD60 TMS 3002 LR 14 EA4000 TMS 4400 JC/NC 14 
AD62 TMS 3104 LC/NC 14 
AD63 TMS 3304 LR TMS 3304 LA 14 
RD64 TMS 3114 JC/NC 14 
AD65 TMS 3401 LC/NC 14 
MA51 TMS 2300 JC/NC TMS 2300 JC/NC 14 Fairchild 
MB51 TMS 2600 JC/NC 14 
MX52 TMS 6009 JC/NC 14 
MX53 TMS 6000 JC/NC 14 Type Direct Recommended 
MX54 TMS 6009 JC/NC 14 Sec. 

Number Replacement for New Designs 

3250 TMS 2500 JC/NC 14 
3251 TMS 4400 JC/NC 14 
3254 TMS 2500 JC/NC 14 

A.M.S. 3255 TMS 4100 JC/NC 14 
3256 TMS'4100 JC/NC 14 
3257 TMS 4100JC/NC 14 
3258 TMS 2500 JC/NC 14 

Type Direct Recommended 3300 TMS 3000 LR 14 Sec. 
Number Replacement for New Designs 3303 TMS 3000 LR 14 

AMO 91600111 TMS 4023 NC 14 3304 TMS 3016 LR 14 
3305 TMS 3016 LR 14 
3306 TMS 3016 LR 14 
3307 TMS 3101 LC/NC 14 
3320 TMS 3103 LC/NC 14 

CMI 3325 TMS 3417 JC/NC 14 
3326 TMS 3304 LC TMS 3304 LC/NC 14 
3330 TMS 3403 LC 14 
3331 TMS 3402 LC/NC 14 

Type Direct Recommended 3332 TMS 3305 LC 14 Sec. 
Number Replacement for New Designs 3377 TMS 3401 LC 

CM1101 TMS 1101 JC TMS 1101 JC/NC 14 3383 TMS 3412JC/NC 14 i 
3501 TMS 2800 JC/NC 14 
3507 TMS 2600 JC/NC 14 
3512 TMS 2500 JC/NC 14 
3513 TMS 2500 JC/NC 14 

Electronic Arrays 3514 TMS 2500 JC/NC 14 
3530 TMS 1101 JC/NC 14 
3532 TMS 1101 JC/NC 14 

Type Direct Recommended 
3580 TMS 2600JC TMS 2600 JC/NC 14 

i-~:for New Designs 
Sec. 3584 TMS 2600JC TMS 2600 JC/NC 14 

Number Replacement 3700 TMS 6005 JC/NC 14 
EA1003 TMS 3112 JC/NC 14 3101 TMS 6005 JC/NC 14 
EA 1007 TMS 3112 JC/NC 14 3810 TMS 2700 JC/NC 14 
EA1004 TMS 3101 LC/;NC 14 
EA1005 TMS 3101 LC/NC 14 
EA1200 TMS 3112 JC/NC 14 
EA1201 TMS 3112 JC/NC 14 
EA1204 TMS 3114 JC/NC 14 GI 
EA1205 TMS 3114 JC/NC 14 
EA1206 TMS 3413 LC/NC 14 
EA1208 TMS 3016 LR 14 
EA1210 TMS 3412 JC/NC 14 

Type Direct Recommended 
Sec. 

EA1212 TMS 3412 JC/NC 14 Number Replacement for New Designs 

EA1221 TMS 3101 JC/NC 14 DL-5-0406 TMS 3406 LC TMS 3101 LC/NC 14 
EA1400 TMS 1101 JC/NC 14 DL-5-1200 TMS 3101 LC/NC 14 
EA1800 TMS 2200 JC/NC 14 DL-7-1200 TMS 3101 LC/NC 14 
EA1801 TMS 2200 JC/Ne 14 DL-5-1512 TMS 3401 LC/NC 14 
EA1804 TMS 2200 JN/NC 14 DL-7-1512 TMS 3401 LC/NC 14 
EA1806 TMJ 2200 JC/NC 14 SL-6-2050 TMS 3002 LR 
EA3001 TMS 2500 JC/NC 14 SL-6-2064 TMS 3103 LC/NC 14 
EA3101 TMS 2602 JC/NC 14 DL-6-2100 TMS 3101 LC/NC 14 
EA3300 TMS 4400 JC/NC 14 R0-1-2240 TMS 2500 JC/NC 14 
EA3307 TMS 2604 JC/NC 14 MU-6-2281 TMS 6000 JC/NC 14 
EA3500 TMS 2500 JC/NC 14 DL-Q.3066 TMS 3304 LR TMS 3304 LR 14 
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CROSS-REFERENCE GUIDE 

MOS/LSI CIRCUITS 

GI, Cont. Motorola • Type Direct Recommended Type Direct Recommended 
Sec. Sec. Number Replacement for New Designs Number Replacement for New Designs 

SL-7-4025 TMS 3000 LR 14 MCM1110 TMS 2600JC TMS 2600JC/NC 14 
SL-7-4032 TMS 3112 JC/NC 14 MCM1l20 TMS 2400JC TMS 2500 JC/NC 14 
SS-6-8211 TMS 3016 LR 14 MCM1121 TMS 2400JC TMS 2500 JC/NC 14 
SS-6-8211 TMS 3016 LR 14 MCM1122 TMS 2403JC TMS 2501 JC/NC 14 
MEM2009 TMS 6003 JC/NC 14 MC1124L TMS 3802 LC 14 
MEM2017 TMS 6009 JC/NC 14 MC1125L TMS 3802 LC 14 
MEM3016 TMS 3016 LR TMS 3016 LR 14 MCM1130 TMS 4100JC TMS 4100 JC/NC 14 
MEM3021 TMS 3021 LR TMS 3021 LR 14 MCM1131 TMS 4100JC TMS 4100JC/NC 14 
MEM3032-D2 TMS 3112 JC/NC 14 MCM1132 TMS 4103 JC TMS 4103 JC/NC 14 
MEM3032-D5 TMS 3112 JC/NC 14 MC1141G TMS 3305 LR TW.S 3305 LR 14 
MEM3025 TMS 3000 LR MC1142G TMS 3401 LC/NC 14 
MEM3064 TMS 3103 LC/NC 14 MC1J50L TMS 6000JC/NC 14 
MEM3064 LR TMS 3027 JC TMS 3027 JC 14 MCM11.50 TMS 2300JC TMS 2300 JC/NC 14 
MEM3064-2B TMS 3103 LC/NC 14 MC1160G TMS 3003 LR TMS 3101 LC/NC 14 
MEM3100 TMS 3002 LR 14 MC1161G TMS 3002 LR TMS 3002 LR 14 
MEM3100A2 TMS 3002 LR 14 MCM1170 TMS 1101 JC/NC 14 
MEM3128 TMS 3114 JC/NC 14 MCM1173 TMS 4023 NC 
MEM3128-2 TMS 3114 JC/NC 14 MC2244G TMS 3401 LC/NC 14 

MEM5021 TMS 5700 JC/NC 14 MC2246 TMS 3417 JC/r,IC 14 
!'ACM2340 TMS 4400JC/NC 14 
MC2360G TMS 3101 LC/NC 14 
MC2362G TMS 3412 JC/NC 14 
MC2363G TMS 3114JC/NC 14 

Intel MCM2372 TMS 1103 NC TMS 1103 NC 14 
MC2380G TMS 3101 LC/NC 14 
MC2381G TMS 3101 LC/NC 14 

Type Direct Recommended MC2384L TMS 3412 JC TMS 3412 JC/NC 14 

Replacement 
Sec. -MC2385G TMS 3413JC TMS 3414 LC/NC 14 

Number for New Designs 
MC2386G TMS 3414 JC TMS 3414 LC/NC 14 

1101 TMS 1101 JC TMS 1101 JC/NC 14 
11001 TMS 1101 JC TMS 1101 JC/NC 14 
1103 TMS 1103 NC TMS 1103JC/NC 14 
1301 TMS 2600 JC/NC 14 
1402 TMS 3412 JC/NC TMS 3412 JC/NC 14 National 
1403 TMS 3413 JC TMS 3413 JC/NC 14 
1404 TMS 3414JC TMS 3414JC/NC 14 
1405 TMS 3401 LC/NC 14 
1406 TMS 3406 LC TMS 3101 LC/NC 14 Type Direct Recommended 
1407 TMS 3407 LC TMS 3101 LC/NC 14 

A:eplace'ment 
Sec. 

1506 TMS 3406 LM TMS 3101 LC/NC 14 
Number for Ne_w Designs 

1507 TMS 3407 LM TMS 3101 LC/NC 14 MM400/500 TMS 3000 LR 14 
MM403i503 TMS 3002 LR i4 
MM404/504 TMS 3016 LR 14 
MM405/505 TMS 3112 JC/NC 14 
MM406/506 TMS 3406 LC TMS 3101 LC/NC 14 

Mostek MM410/510 TMS 3103 LC/NC 14 
MM421/521 TMS 2800JC TMS 2800 JC/NC 14 
MM422/522 TMS 2600 JC/NC 14 
MM422/522AP TMS 2605 JC/NC 14 

Type Direct Recommended MM4228L/!)228L TMS 2607 JC/NC 14 Sec. 
Number Replacement for New Designs MM422BN/522BN TMS 2608 JC/NC 14 

MK1001L TMS 3304 LR TMS 3304 LR 14 MM422DE/522DE TMS 2605 JC/NC 14 
MK1002P TMS 3414 JC TMS 3414 JC/NC 14 MM422E K/522E K TMS 2606 JC/NC 14 
MK1003P TMS 3412 LC/NC 14 MM423/523 TMS 2600JC TMS 2600 JC/NC 14 

MK2000P TMS 4100 JC/NC 14 MM42380/52380 TMS 2609JC TMS 2609 JC/NC 14 
MK2001P TMS 4103 JC/NC 14 MM423FE/523FE TMS 2610JC TMS 2610 JC/NC 14 

MK2100P TMS 2500 JC/NC 14 MM4001 /5001 TMS 3102 LC/NC 14 

MK2101P TMS 2501 JC/NC 14 MM4006/5006 TMS 3101 LC/NC 14 

MK82300P TMS 4100 JC/NC 14 MM400G D /500G D TMS. 3101 LC/NC 14 

TMS2302P TMS 4103 JC/NC 14 MM4010/5010 TMS :i103 LC/NC 14 
JMS2400P TMS 2300 JC/NC TMS 2300 JC/NC 14 MM4015A/5015A TMS 3314 JC/NC 14 
MK3100P TMS 2500 JC/NC 14 MM4016/5016 TMS 3401 LC/NC 14 
MK3101P TMS 2501 JC/NC 14 MM4016D/5016D TMS 3401 LC/NC 14 
MK4001P TMS 4003JC TMS 4003 JC/NC 14 MM4018/5018 TMS 3103 LC/NC 14 
MK4003P TMS 4024 JC/NC 14 MM4040/5040 TMS 3016 LR 14 
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CROSS-REFERENCE GUIDE 

MOS/LSI Cl RCUITS 

• National, Cont . 
Solitron 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacemefit for New Designs Number Replacement for New Designs 

MM4050/5050 TMS 3112JC/NC 14 UC6525/7525 TMS 2600 JC/NC 14 

MM4051 /5051 TMS 3112 JC/NC 14 UC654S/7548 TMS 2600 JC/NC 14 

MM4051D/5051D TMS 3112 JC/NC 14 UC6550/7550 TMS 4026JC TMS 4026 JC/NC 14 

MM4052/5052 TMS 3102 LC/NC 14 UC6572/7572 TMS 2700JC TMS 2700 JC/NC 14 

MM4053/5053 TMS 3101 LC/NC 14 UC6596/7596 TMS 4400 JC/NC 14 

MM5105 TMS 3403 LC/NC 14 UC65965/7596 TMS 4Joo JC/NC 14 

MM4210/5210 TMS 2800 JC/NC 14 UC6577/7577 TMS 2500 JC/NC 14 

MM4211/5211 tMs 2600 JC/NC 14 UC7310 TMS 3413 JC/NC 14 

MM4230/5230 TMS 2500 JC/NC 14 UC7315 TMS 3112 JC/NC 14 

MM4231/5231 TMS 2500 JC/NC 14 UC7316 TMS 3016 LR 14 

MM42:i2/5232 TMS 4400 JC/NC 14 UC7320 TMS 3002 LR 14 

MM4240/5240 TMS 2500 JC/NC 14 UC7350 TMS 3117 JC/NC 14 

MM4241 /5241 TMS 2700 JC/NC 14 
MM4250/5250 TMS 1101 JC TMS 1101 JC/NC 14 

Signetics Unisem 

Type Direct Recommended Type Direct Recommended 
Sec. Sec. 

Number Replacement for New Designs Number Replacement for New Designs 
2001 TMS 3016 LR TMS 3016 LR 14 UA2524/3524 TMS 1103 NC 14 
2002 TMS 3000 LR TMS 3000 LR 14 UA2525/3525 TMS 2600 JC/NC 14 
2003 TMS 3000 LR TMS 3112 JC/NC 14 UA2548/3548 TMS 2600 JC/NC 14 
2004 TMS 3002 LR TMS 3002 LR 14 UA2552/3552 TMS 3113 LC/NC 14 
2005 TMS 3003 LR TMS 3101 LC/NC 14 UA2556/3556 TMS 1101 JC TMS 1101 JC/NC 14 
2501 TMS 1101 JC TMS 1101 JC/NC 14 UA2564/3564 TMS 4026 JC/~:c 14 
2502 TMS 3412JC TMS 3412JC/NC 14 UA2572/3572 TMS 2700 JC/NC . TMS 2700 JC/NC 14 
2503 TMS 3413 LC TMS 3413 LC/NC 14 UA2596/3596 TMS 4400 JC/NC 14 
2504 TMS 3414 LC TMS 3414 LC/NC 14 UA 2664/3664 TMS 4026JC TMS 4026 JC/NC 14 
2505 TMS 3401 LC/NC 14 UA3540 TMS 2500 JC/NC 14 
2506 TMS 3101 LC/NC 14 
2507 TMS 3101 LC/NC 14 
2508 TMS 1103NC 14 
2509 TMS 3002 LR 14 
2510 TMS 3101 LC/NC 14 
2511 TMS 3101 LC/NC 14 
2512 TMS 3414 LC/NC 14 
2513 TMS 2500 JC/NC 14 
2514 TMS 2500 JC/NC 14 
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DISCRETE SEMICONDUCTORS AND COMPONENTS 
MANUFACTURED BY TEXAS INSTRUMENTS 

In addition to its leadership position in integrated circuits, Texas' tOstruments is the 
world's largest supplier of discrete semiconductors and components. 

Devices shown below represent Tl's standard discrete semiconductors beginning with 
the 1 N series, followed by 2N, in~house, and the resistor product lines. Note that consecutive 
type numbers are shown in condens•d form: e.g. 1N253, 1N254, 1N255, and 1N256 devices 

are listed as 1 N253-1 N256. 

1N251 
1N253-1N256 
1N332-1N349 
1N440B-1N445B 
1N456-1N459 
1N456A-1N459A 
1N461-1N464 
lN461A-lN464A 
1N482-1N485 
1N482A-1N485A 
1N482B-1N485B 
1N530-1N540 
1N547 
1N550-1N555 
1N599-1N606 
lN599A-lN606A 
1N607-1N614 
1N607A-1N614A 
lN607R-lN614R 
lN607AR~lN614AR 
1N625-1N629 
1N643 
lN645 
1N645A 
1N646-1N649 
1N568-1N663 
1N702-1N716 
1N702A-·1N716A 
1N746-1N759 
lN746A-lN759A 
lN761-lN766 
1N914-1N916 
1N914A-1N916A 
IN914B-1N916B 
1N917 . 
1N957-1N961 
1N957A-1N961A 
1N957B-1N961B 
1Nl095-1Nl096 
lN 1100-lN 1105 
1Nl115-',1Nl120 
1Nll24A-1Nll28A 
lN l 124AR-1Nll28AR 
IN 1487-lN 1492 
1Nl581-1Nl587 
1Nl612-1Nl616 
1Nl692-1Nl697 
1Nl816-1N 1836 
lN 1816A-1Nl83GA 
1Nl816C-1Nl836C 
1Nl816CA-1N 1836CA 
1N2069-1N2071 
1N2069A-1N2071A 
1N2175 
1N2970~1N301 l 
1N2970A-1N3011A 
1N2970B-1N3011B 
1N3064 
1N3070· 
1N3506-1N35 l 7 
1N3518-1N3520 
1N4001~1N4007 
1N4099 
1N4100-1N4106 
1N4148-1N4154 
1N4305 
1N4360 
lN4370-lN4372 
1N4370A-1N4372A 
1N4444 
1N4446-1N4449 
1N4454 
lN4531-lN4534 
1N4536 
1N4606 
1N4727 
1N4938 
2N l 17-2N 120 
2Nl22 
2N243-2N244 
2N250-2N25 l 
2N250A-2N251A 
2N263-2N264 
2N315A 

2N317A 
2N332-2N336 
2N332A-2N336A 
2N337-2N341 
2N342 
2N342A 
2N343 
2N377 
2N388-2N389 
2N388A-2N389A 
2N395-2N397 
2N398 
2N398A 
2N398B 
2N404 
2N404A 
2N424 
2N424A 
2N426-2N428 
2N438 
2N438A 
2N439-2N440 
2N456A-2N458A 
2N456B·-2N458B 
2N470-2N480 
2N489-2N493 
2N489A-2N493A 
2N489B~2N493B 
2N494 
2N494A 
2N494B 
2N494C 
2N497-2N498 
2N497 A-2N498A 
2N508 
2N511-2N512 
2N511A-2N512A 
2N511B-c2N512B 
2N520 
2N520A 
2N522A 
2N541-2N543 
2N581-2N582 
2N587 
2N594-2N59G 
2N634A-2NG36A 
2N656~2N657 
2N656A-2N657A 
2N658-2N662 
2N696-2N699 
2N705 
2N706 
2N706A 
2N706B 
2N708-2N710 
2N711 
2N711A 
2N711B 
2N717 
2N718-2N720 
2N718A-2N720A 
2N721-2N722 
2N730-2N731 
~~~~~-2N744 
2N849-2N85:.! 
2N870-2N~71 
2N910-2N912 
2N914 
2N917-2N918 
2N929-2N930 
2N929A-2N930A 
2N956 
2N960-·2N975 
2N985 
2N997 
2N 1021-c-2N1022 
2N 1021A-2N 1022A 
2Nl038~2Nl045 
2Nl046-2Nl050 
2Nl046A-2Nl050A 
2N 1046B-2N 10508 
2N 1131-2N 1132 
2N 1141-2N 1143 

2N 1141A-2N 1143A 
2N l 149-2N 1156 
2Nll95 
2Nl273-2Nl274 
2N 1276-2Nl279 
2Nl302-2Nl309 
2N 1370-2N 1383 
2Nl404 
2Nl420 
2Nl507 
2Nl529-2N1548 
2Nl586-2N 1599 
2Nl605 
2Nl613 
2Nl671 
2Nl671A 
2Nl671B 
2Nl690-2Nl691 
2Nl711 
2N l 714-2N 1721 
2Nl722 
2Nl722A 
2N1723 
2N l 724 
2Nl724A 
2Nl725 
2Nl889-2Nl893 
2Nl907-2N 1908 
2Nl936-2Nl937 
2Nl973-2Nl975 
2N l 993-2N 2001 
2N2060 
2N2102 
2N2102A 
2N2150-2N2151 
2N2160 
2N21B8-2N2191 
2N2192-2N2194 
2N 2 l 92A-2N 2 l 94A 
2N2217 
2N2218-2N2219 
2N2218A-2N2219A 
2N2220 . 
2N222 l-'-2N2223 
2N2221A-2N2223A 
2N2243 
2N2243A 
2N2270 
2N2303 
2N2322-2N2326 
2N2369 
2N2369A. 
2N2386 
2N2386A 
2N2381-:2N2390 
2N23"93-2N2396 
2N2411-2N2412 
2N2415-2N2416 
2N2432 
2N2432A 
2N2453 
2N248.l 
2N2483-2N2484 
2N2497-2N2500 
2N2537-2N2540 
2N2552-2N2567 
2N2586 
2N2604-2N2605 
2N2608-2N2609 
2N2635 
2N 2639-2N 2644 
2N2646-2N2647 
2N2659-2N2670 
2N2802-2N2807 
2N2861-2N2862 
2N2880 
2N2894 
2N2904-2N2907 
2N2904A-2N2907A 
2N2913-2N2914 
2N2915-2N2916 
2N2915A-2N2916A 
2N2917-2N2918 
2N2919-2N2920 

2N2919A-2N2920A 
2N2944-2N2946 
2N2944A-2N2946A 
2N2972-2N2979 
2N2987-2N2994 
2N2996-2N3008 
2N3010-2N3015 
2N3036-'2N3040 
2N3043-2N3053 
2N3114 
2N3117 
2N3146-2N3147 
2N3244-2N3245 
2N3250-2N325l 
2N3250A-2N3251A 
2N3252-2N3253 
2N3328""'"'~N3336 
2N3347-2N3352 
2N3371 
2N3375 
2N3418-2N342 l 
2N3444 
2N3458-2N3460 
2N3467-2N3468 
2N3485-2N3486 
2N3485A-2N3486A 
2N3494-2N3497 . 
2N3502-2N3505 
2N355J-2N3562 
2N3570-2N3576 
2N3632 
2N3680 
2N3702-2N3716 
2N3724-2N3725 
2N3724A-2N3725A 
2N3733 
2N3789-2N3792 

~~m:=~~~m 
2N3819-2N3824 
2N3829 . 
2N3833-2N3835 
2N3838 
2N3846-2N384 7 
2N3866 
2N3903-2N3906 
2N3909 . 
2N3909A -
2N3962-2N3966 
2N3970-2N3972 
2N3980 
2N3993-2N3994 
2N3993A-2N3994A 
2N3996-2N4005 
2N4040-2N4041 
2N4058-2N4062 
2N4091-2N4093 
2N4104 ', 
2N4138 
2N4220-2N4222 
2N4220A-2N4222A 
2N4223-2N4224 
2N4252-2N4253. 
2N4300-2N4301 
2N4391-2N4393 
2N4398-2N4399 
2N4416 
2N4416A 
2N4418-2N4423 
2N485J-2N4855 
2N4856-2N486 l 
2N4856A-2N4861A 
2N4874·-2N4876 
2N4891-2N4894 
2N4901-2N4906 
2N4913-2N4915 
2N4947-2N4949 
2N4994-2N4997 
2N5043-2N5047 
2N5058-2N5059 
2N5245-2N5248 
2N5273-2N5275 
2N5301-2N5303 
2N5332-2N5333 
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DISCRETE SEMICONDUTORS AND COMPONENTS 
MANUFACtURED BY TEXAS INSTR!JMENTS (Contd) ., .. . .. '. , . 

2N531i4,,..2N5390: 
2N53ll9 .. 

~~m~=~:::gm. 
~~m~~:::im 
3N34-'-3N35 , ', 
3N74-3N7ll , , 

~~tia:~m 
3N174 · 
3N201-3N203 
600C-601C: 
604C , 
606C 
608C 
mg 
mg 
61BC mg ... 
624C 
65o-653 
~~~r::o-v.soc1 , 
6Sl'C0-6li1C9 
652 ... , , 

~g~co~s,2c;9 : .. 
6 5l<;0,7"6$:3C9 
65409 , . 
655C9 
A3T9l& 
A3:f'929' 

~~n~g1.:_A'3'r2222 
A3T222lA-A3T2222A 
A312484 
A3T2894 , · 
A3TH06-A3T2907 
~nmfA-A,3T2~07A 
A4it9.l&' 
A4T.930 
A4:rl193 · 
A41"l!21'9A 
A41"'2243 
A4T231>9• 
A412432 
A412484 
A4T2605 
A4T2894 
A4129b7A 
A4T2945''' 
A4T3013 
A4T,3015 

···1.i· 

A4T3251A 
A4T3570 . , , 
A4T3702-A,4T3716 
A4T3725 · : . 
A4 T3&22-A4 T3U3 
A4T3829 
A4T3890 
A4T3993 , 
A4T4058-A:4T4062 
A4T4416 ·'; , , ,, 
A4T4496-A4T4497 
A4T4857 
A5T2222 
A5T2907 ,, , . 
A5Tii644-A5T3645 
A5T3903-A5T3906 
~m~~a51is)s11s9 
A600-A602 
A610-A6l2 
A706"7~713 
A9Q0-,.903 
A905-<?.908 
Gl29-"Gl30, 
Hll 
H35 
H38 
H6,0-H62 
LSX400 

t~~~gg, 
:Tl51..,.Tl60. 
T17l-T175 · 
SERIES :T:l14S ,· +mk ',, · 
TIJ59-TI 162 
Tli363-Tl365' 
Tl390--Tl39J, 
Tl395 
Tl397-Tl4Q3 
Tl480-T14&4 
Tl486-Tl4&7, 
Tl492-Tl496 
Tl550-Tl551. 
Tlll21-Tll,126 
Tlll31-Tlll36 
TtUJ4.1,.,.Tlll46, 
TIH5 i:"Tl,!·J56 

::::~~'!:TTgia1 
TIC44-TIC41 ,, 
SERIES ]LC250. 
SERIES Tlc252' .,: 
SER'IES,'flC26,0 
SERIES·Tl~62 
SEi=!tlitS TIC2•?0· 
SE·Blji:,$':TIC2?:c2: 

:::: ggA~!fl5~&A 
Tl 029A-TI D3QA 
TID31.,:.TID45 ,' 
TID121-Tl0:126 
TID129-Tl,Dl34 
TIL23-TIL24 
TIL58 
TIL63-TIL61' 
TIL102-Tll:.103 
TIL107-TIL108 
TIL201-TIL2Q8, 
TIL60J-TIL616 
TIP29-TIP36 '·' . 
TIP29A-TIP36A 
TIP29B-TIP36B 

tim!T7~:~6c. 
TIP41A-TIP42A 

::::~arn::+:~:~g 
TIP3055 
TIS05 
TIS14 , , 
TIS25-TIS27,, 
TIS37~TIS39 
TIS43'' , , 

::::m=::::m. 
TIS68-TIS70 
TIS73-TIS75 
TIS78-TIS79 
TIS84 
TIS86-TIS87 
TIS90-TIS93 
TIS90M-TIS93M' 
TIS97-T1Sl01 
TIS104~T1Sll9. 
TIV3b6--'TIV'30ll" 
TIXLOS-TIXL06 
TIXL12-:TIXL2,2 
TIXL26-TIXU30 
TIXL51-'-Tl'l<L53 
TIXL55-TIXL57 

:::rntni:-TIXL7J; 

::::~trn~-:TIXLlO~ 
TIXL15'l-TIXL152, 
:::l~k.i.31i11-TIXl.a~2 
TIXS33 ":' 
TIXS35-'TIXS36 
TIXSSb-:-Tl)(S.&l 
TIXV01-:-i1XV04 
~~o~·x~~ 
it' . 

RESISTORS. AND' 

SENSISTOR® RESISTORS 

CD1/2MR-RN20X 
CD1/2MR-RN20X 
C01/2MR-RN20X 
CG1/8-RN55G · 
CG1/8-RN550-"G 
CG1/8-RN550..,.Q 
CG1/4-RN60D-~ 
CG1/4-RN600-G 
CG 1/2-RN650-,G 
CG1/2-RN65D-G 
CG1/2-RN650-G 
MC50C-RN50C 
MC500 
MCSbE 
MC55C-RN55C 
MC55P-RN55D 
MC55D-RC07 
MC!l5E-RN55E 
MCSSC . 
MC58D 
MC58,E , ,, · 
MC60C-RN60C 
MC600-RN600 
MC60E-RN60E 
MC61C . 
MC610 
MC61~-:RL20 

~mc-RN65C 
MC65D-RN65D 
MC6SE-RN65E 
MC65F-RN65F, 
MC66C , 
MC660 , 
MC66D-:-RL32 
MC66.E 
MM6QC-Rl!l60C: 
MMGOD ,· 
MM60E 
MM65C-:-RN65C 
MM6!;0, ·.: · 

~~~g~=~~~g~ 
MM70'D· . , ; : 
MM70E"'"RN70.E·, · 
PlOO 10 PCT, . 
PlOO 5 PCT 
TG·l/8 lP PCT 
TG.1/8 '5 PCT 
TMl/810 PCT 
TMl/8 5 PCT 
:::~w:1~.~g. 



LISTING OF PREFERRED SEMICONDUCTORS AND COMPONENTS 
BY DEVICE CLASSIFICATION 

SILICON LOW- 2N3250 2209* 2N5245 6703* 2N29B7 1640T* 
POWER N-P-N 2N3702 2225 2N5246 6703 2N29BB 16401 

2N3703 2225 2N5247 6703 2N29B9 16401 
TIS62 1025* 2N3B29 2235 2N524B 6711 2N2990 16401 
TIS63 1025 2N405B 2301 

SILICON UNIJUNCTION 2N2991 16401 
TISB4 1033 2N4059 2301 2N2992 16401 
TIS86 1041 2N4060 2301 2N491A 7101 2N2993 16401 • TIS87 1041 2N4061 2301 2N492A 7101 2N2994 16401 
TIS97 1053 2N4062 2301 

2N1671B 7109 2N341B 16501 
TIS9B 1053 2N5447 2305 2N3980 7201 2N3419 16501 
TIS99 1053 2N5448 2305 2N3420 16501 
TIS100 1061 

SILICON UHF GERMANIUM 2N3421 16501 TIS101 1061 
LOW-POWER 2N3551 16507 

TIS108 1033 TRANSISTORS 
ALLOY-JUNCTION 2N3552 16507 2N697 1201 2N918 3201 TRANSISTORS 2N3713 16511 2N930 1263 A3T918 3203 2N3714 16511 

2N1613 1201 2N3570 3401 2N398 9101 2N3715 16511 
2N2219 1305 2N3866 3501 2N404 9105 2N3716 16511 
A3T2221 1313 2N4875 3701 2N1302 9205 2N3789 16557 
A3T2221A 1317 SILICON MULTIPLE 2N1303 9205 2N3790 16557 
2N2222 1305 AND MULTI-ELEMENT 2N1304 9205 2N3791 16557 
A3T2222 1313 TRANSISTORS 2N.1305 9205 2N3792 16557 A3T2222A 1317 3N79 4101 2N1306 9205 2N3846 16579 2N2243A 1301 TIS92 4015 2N1307 9205 2N3847 16579 
2N2369A 1327 TIS92M 4105 2N1308 9205 2N3996 16601 2N2432 1337 TIS93 4105 2N1309 9205 2N3997 16601 2N2484 1349 TIS93M 4105 2N1377 9213 2N3998 16601 A3T2484 1269 3N111 4109 2N1997 9301 2N3999 16601 1405 2N2000 9307 A3T3011 2N997 4301 2N4000 16607 2N3013 1409 

2N2060 4401 GERMANIUM MESA 2N4001 16607 2N3015 1413 
2N2223 4401 AND PLANAR 2N4002 16613 2N3704 1433 
2N2639 4405 SWITCHING 2N4003 16613 2N3705 1433 
2N2642 4405 TRANSISTORS 2N4300 16625 2N3706 1433 2N2643 4405 2N4301 16631 2N3707 1435 2N2920 4409 2N797 12101 2N4398 16645 2N3708 1435 
2f\J.2977 4409 2N964 12105 2N4399 16645 2N3709 1435 
2N2979 4409 2N2635 12301 2N6301 16687 2N3710 1435 
2N3350 4507 2N5302 16687 

2N3711 1435 2N3680 4509 GERMANIUM UHF/ 2N5;303 16687 
2N3725 1437 2N3838 4517 MICROWAVE 2N5JB3 16701 
2N4252 1445 2N4854 4701 TRANSISTORS 21\15~i14 16707 
2N4994 1503 

2N5043 14401 2N6385 16707 
2N4995 1503 SILICON 

2NS3!i5 16711 
2N4996 1511 FIELD-EFFECT SILICON POWER 2Nij~~7 16715 
2N4997 1511 TRANSISTORS TRANSISTORS ?N~8BB 16715 
2N5449 1701 TlS58 6091 
2N5450 1701 TIS59 6091 TIP29A,B,C 16101 ¥~~~ti~+~~:ow~R 2N5451 1701 TIS73 6103 

TIS74 6103 TIP30A,B,C 16105 
SILICON LOW· TIS75 6103 

16109 2N456A 17101 POWER P-N-P 31\1160 6201 TIP31A,B,C 
2N103B 17201 

TIS37 2001 2N2386 6301 TIP32A,B,C 16113 2N1539 17223 
TIS38 2001 2N2498 6303 2N1907 17231 
2N2605 2119 2N3330 6305 TIP33A,B,C 16117 Tl3027 q~o1 
2N2894 2125 2N3819 6401 
A3T2894 2127 2N3820 6403 TIP34A,B,C 16121 GENERAL PURPOSE 
2N2905 2131 2N3822 6405 

TIP35A,B,C 16125 DIODES 
A3T2906 2135 2N3823 6407 
A3T2906A 2135 2N3909 6413 TIP36A,B,C 16129 

1N456 18101 
2N2907 2131 2N3993A 6501 11\1457 18101 
A3T2907 2135 21\14416 6503 2N1724 16301 1N458 18101 
A3T2907A 2135 2N4857 6511 1N459 18101 
2N2945 2139 2N5045 6601 TIP3055 1N482 18109 

* Page number of Preferred Semiconductors and Components Catalog - CC201 
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LISTING OF PREFERRED SEMICONDUCTORS AND COMPONENTS 
BY DEVICE CLASSIFICATION (Cont'd.) 

GENERAL PURPOSE 1N756A 23109* TIL606 27503* 
DIODES (Cont'd.) 1N757 23109 TIL607 27503 

1N757A 23109 TIL608 27503 
1N483 18109* 1N758 23109 1N2175 27801 

• 1N484 18109 1N758A 23109 
1N485 18109 1N759 23109 
1N645 18113 1N759A 23109 PRECISION FILM 
1N646 18113 1N4370 23601 RESISTORS 
1N647 18113 1N4370A 23601 
1N648 18113 1N4371 23601 CG1/8 28201 
1N649 18113 1N4371A 23601 CG1/4 28201 

1N4372 23601 CG1/2 28201 
SWITCHING DIODES 1N4372A 23601 MC50 28401 

MC55 28401 
1N251 19101 THYRISTORS AND MC60 28401 
1N661 19151 TRIGGER DIODES MC65 28401 
1N914 19201 
1N9148 19201 Tl42A 24105 TEMPERATURE-SENSING 
1N3070 19303 Tl43A 24105 SILICON RESISTORS 
1N4148 19401 TIC44 24109 
1N4154 19403 TIC45 24109 TG1/8 29001 
1N4448 19401 TIC46 24109 TM1/8 29001 
1N4454 19405 TIC47 24109 TM1/4 29001 

2N3001 24401 
MULTIPLE DIODES 2N3002 24401 

Tl 021 
2N3003 24401 

20005 2N3004 24401 
TID22 20005 2N3005 24407 
TID23 20005 2N3006 24407 
TID24 20005 2N3007 24407 
TID25 20009 2N3008 24407 
TID26 20009 2N3555 24417 
TID29 20013 2N3556 24417 
T1D30 20013 2N3557 24417 

TUNING DIODES 2N3558 24417 
2N3559 24425 

TIV306 21205 2N3560 24425 
TIV307 21205 2N3561 24425 
TIV308 21205 2N3562 24425 

REGULATOR DIODES SILICON RECTIFIERS 

1N746 23109 1N4001 25401 
1N746A 23109 1N4002 25401 
1N"747 23109 1N4003 25401 
1N747A 23109 1N4004 25401 
1N748 23109 1N4005 25401 
1N748A 23109 1N4006 25401 
1N749 23109 1N4007 25401 
1N749A 23109 
1N750 23109 
1N750A 23109 OPTOELECTRONIC 
1N751 23109 DEV.ICES 
1N751A 23109 
1N752 23109 TILQ1 27001 
1 N752A 23109 TIL09 27009 
1N753 23109 LS400 27401 
1N753A 23109 LS600 27501 
1N754 . 23109 TIL601 27503 
1 N754A 23109 TIL602 27503 
1N755 23109 TIL603 27503 
1 N755A 23109 TIL604 27503 
1N756 23109 TIL605 27503 

* Page number of Preferred Semiconductors and Components CataJog - CC201 
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APPUCATIONS GUIDE TO 
PREFERRED SEMICONDUCTORS AND COMPONENTS 

DEVICE RECOMMENDATION 

APPLICATION BIPOLAR FET 

N-P-N P-N-P N-CHANN.EL P-CHANNEL 

Type No. Page No. Type No. Page No.* Type No. Page No. 
. 

Type No. Page No. 

Small-Signal Transistor: •A3T2484 1269 •A3T2906 2135 TIS58 6091 2N2386 6301 
Amplifier: •TIS92 4105 •A3T2907 2135 TIS59 6091 •2N2498 6303 

oTIS92M 4105 •A3T2906A 2135 •2N3819 6401 •2N3330 6305 
DC to 1 MHz •TIS97 1053 •A3T2907A 2135 •2N3822 6405 •2N3820 6403 

•TIS98 1053 •TIS93 4105 2N3909 6413 
TIS99 1053 •TIS93M 4105 
2N697 1201 2N404 9105 
2N930 1263 2N1303 9205 

•2N997 4301 2N1305 9205 
•2N1302 9205 2N1307 9205 
•2N1304 9205 2N1309 9205 
•2Nl306 9205 2N2000 9307 
o2N1308 9205 2N2605 2119 
•2N2484 1349 •2N2905 2131 

2N3704 1433 o2N2907 2131 
2N3705 1433 2N3702 2225 
2N3706 1433 2N3703 2225 
2N3707' 1435 •2N4058-62 2301 
2N3708 1435 •2N5447 2305 
2N3709 1435 2N5448 2305 
2N3710 1435 
2N3711 1435 

•2N5449 1701 
•2N5450 1701 
•2N5451 1701 

1 MHz to 10 MHz •A3T2484 1269 •TIS37 2001 TIS58 6091 2N2386 6301 
2N697 1201 2N404 9105 TIS59 6091 •2N2498 6303 
2N930 1263 2N1303 9205 o2N3819 64.01 •2N3330 6305 
2N1302 9205 2N1305 9205 •2N3822 6405 •2N3820 6403 
2N1304 9205 2N1307 9205 •2N3823 6407 2N3909 6413 
2N1306 9205 2N1309 9205 •2N4416 6503 
2N1308 9205 2N1377 9213 •2N5245 6703 
2N1613 1201 2N1997 9301 •2N5246 6703 

•2N2484 1349 2N2605 2119 •2N5247 6703 
2N3704 1433 •2N2905 2131 •2N5248 6711 
2N3705 1433 2N3702 2225 
2N3706 1433 2N3703 2225 
2N4994 1503 2N5447 2305 

•2N4995 1503 2N5448 2305 
•2N4996 1511 
•2N4997 -1511 

2N5449 1701 
2N5450 1701 
2N5451 1701 

10 MHz to 50 MHz TIS63 1.025 •TIS37 2001 TIS58 6091 •2N2498 6303 
•TIS84 1033 e2N5043 14401 TIS59 6091 •2N3330 6305 
•TIS86 1041 •2N3819 6401 
•TIS87 1041 •2N3822 6405 
•TIS108 1033 •2N3823 6407 

2N918 3201 •2N4416 6503 
•2N2219 1305 •2N5245 6703 
•2N2222 1305 •2N5246 6703 
•2N2243A 1301 •2N5247 .6703. 

2N4252 1445 •2N5248 6711 
o2N4996 1511 
•2N4997 1511 

50 MHz to 100 MHz •TIS63 1025 •2N2905 2131 e2N3823 6407 e2N2498 6303 
•TIS86 1041 •2N2907 2131 •2N4416 6503 •2N3330 6305 
•TIS87 1041 •2N5043 14401 •2N5245 6703 
•TIS108 1033 tt2N5246 6703 

2N918 3201 <2N5247 6J.03 

•2N2219 1305 
•2N2222 1305 

2N4252 1445 
•2N4875 3701 
•2N4996 1511 
o2N4997 1511 

Devices especially recommended for new design . Preferred Semiconductors-and Components Catalog 
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APPLICATIONS GUIDE TO 
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.) 

DEVICE RECOMMENDATION 

APPLICATION BIPOLAR 

N-P-N P-N-P 

Type No. Page No.* Type No. Page No." 

100 MHz to 5 GHz •TIS84 1033 •2N5043 
2N918 3201 

•2N3570 3401 
2N4252 1445 

•2N4875 3701 

Low-Noise Amplifier: •A3T2484 1269 •TIS37 
•TIS97 1053 2N2605 

Oto10MHz 2N930 1263 e2N4058-62 
•2N2484 1349 

2N3707 1435 

10 MHz to 50 MHz •A3T918 3203 •TIS37 
•TIS62 1025 
•TIS86 1041 

2N918 3201 
•2N4252 1445 
e2N4875 3701 
•2N4997 1511 

50 MHz to 100 MHz •A3T918 3203 •2N5043 
•TIS62 1025 
•TIS86 1041 

2N918 3201 
•2N3570 3401 

2N4252 1445 
•2N4875 3701 
•2N4997 1511 

100 MHz to 1 GHz •A3T918 3203 •2N5043 
oTIS86 1041 

2N918 3201 
o2N3570 3401 
•2N4875 3701 

Mixer and Converter: 2N918 3201 •TIS37 
0 to 10 MHz •2N4995 1503 

10 MHz to 50 MHz •TIS63 1025 •TIS37 
oTIS86 1041 

2N4252 1445 
•2N4875 3701 
•2N4994 1503 
o2N4995 1503 

50 MHz to 100 MHz •TIS63 1025 •2N5043 
•TIS86 1041 
•2N3570 3401 

2N4252 1445 
•2N4875 3701 
•2N4997 1511 

100 MHt to 5 GHz •A3T918 3203 •2N5043 
•TIS86 1041 

2N918 3201 
•2N3570 3401 

2N4252 1445 
•2N41l75 3701 
•2N4997 1511 

Oscillator: •TIS98 1053 •TIS38 
0 to 10 MHz 2N697 1201 •2N2905 

2N1613 1201 2N3702 
•2N2484 1349 •2N5447 

2N3704 1433 
2N3711 1435 

•2N5449 1701 

• Devices especially recommended for new design 
Preferred Semiconductors and Components Catalog 

14401 

2001 
2119 
2301 

2001 

14401 

14401 

2001 

2001 

14401 

14401 

2001 
2131 
2225 
2305 

FET 

N-CHANNEL P-CHANNEL 

Type No. Page No." Type No. Page No. 

•2N3823 6407 
•2N4416 6503 
•2N5245 6703 
•2N5246 6703 
•2N5247 6703 

•2N3822 6405 •2N2498 6303 
•2N4416 6503 e2N3330 6305 
•2N5248 6711 

•2N3822 6405 
•2N3823 6407 
•2N4416 6503 
•2N5245 6703 
•2N5246 6703 
•2N5247 6703 
•2N5248 6711 

•2N3823 6407 
•2N4416 6503 
•2N5245 6703 
•2N5246 6703 
•2N5247 6703 
•2N5248 6711 

•2N3823 6407 
•2N4416 6503 
•2N5245 6703 
•2N5246 6703 
•2N5247 6703 

TIS58 6091 o2N2498 6303 
TIS59 6091 o2N3330 6305 

•2N3823 6407 
o2N4416 6503 

TIS58 6091 •2N3820 6403 
TIS59 6091 

•2N3823 6407 
•2N4416 6503 
•2N5245 6703 
o2N5246 6703 
o2N5247 6703 
•2N5248 6711 

•2N3823 6407 
o2N4416 6503 
o2N5245 6703 
•2N5246 6703 
•2N5247 6703 
•2N5248 6711 

•2N3823 6407 
•2N4416 6503 
•2N5246 6703 
•2N5247 6703 
o2N5248 6711 

•2N3819 6401 •2N2498 6303 
•2N3822 6405 •2N3330 6305 
•2N3823 6407 
•2N4416 6503 
•2N5248 6711 



APPLICATIONS GUIDE TO 
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.) 

DEVICE RECOMMENDATION 

APPLICATION BIPOLAR FET 

N·P·N P·N·P N-CHANNEL P·CHANNEL 

Type No. Page No: Type No. Page No.' Type No. Page No. 

10 MHz to 50 MHz •A3T918 3203 •TIS38 2001 •2N3822 6405 
•TIS63 1025 •2N2905 2131 •2N3823 6407 -•TIS98 1053 •2N2907 2131 •2N4416 6503 

2N918 3201 •2N5447 2305 •2N5245 6703 
•2N2219 1305 •2N5246 6703 
•2N2222 1305 •2N5247 6703 

2N3704 1433 •2N5248 6711 
•2N4875 3701 
•2N4994 1503 
•2N5449 1701 

50 MHz to 100 MHz •A3T918 3203 2N3702 2225 •2N3823 6407 
•TIS63 1025 •2N5043 14401 •2N4416 6503 
•TIS86 1041 •2N5447 2305 •2N5245 6703 

2N918 3201 •2N5246 6703 
2N3704 1433 •2N5247 6703 

•2N4875 3701 •2N5248 6711 
•2N5449 1701 

100 MHz to 5 GHz •A3T918 3203 •2N5043 14401 •2N3823 6407 
•TIS63 1025 •2N4416 6503 
•TIS86 1041 •2N5245 6703 

2N918 3201 •2N5246 6703 
•2N3570 3401 •2N5247 6703 
•2N4875 3701 
•2N4997 1511 

Power OsciHator: •2N3866 3501 

Power Amplifier: e2N3866 3501 
Radio Frequency •2N4875 3701 

Audio Frequency •TIP29 16101 •TIP30 16105 •2N4857 6511 
•TIP29A,B.C16101 •TIP30A,B.C16105 
•TIP31 16109 •TIP32 16113 
•TIP31A,B,C16109 •TIP32A,B.C16113 
•TIP33 16117 •TIP34 16121 
•TIP33A,8,C16117 •TIP34A,8,C16121 
•TIP35 16125 •Tl!?;lfi · 16129 
•TIP35A,8,C16125 •TIP~6A,B,C16129 

2N697 1201 2N456A 17101 
2N1613 1201 2N1038 1720.1 

•2N5301 16687 •2N2905 :i131 
•2N5302 16687 •2N2907 2131 
•2N5303 16687 Tl3027 17301 

•2N3789 16557 
•2N3790 16557 
•2N3791 16557 
•2N3792 16557 
•2N3846 16579 
•2N4398 16645 

BIPOLAR OTHER DEVICE~ 

N·P·N P-N·P 

Type No. Page No.' Type No. Page No: Type No .. Page No. Classification 

Switching: •A3T2221 1313 •A3T2894 2127 •2N3980 7201 UJT 
Multivibrator, •A3T2221A 1317 •A3T2906 2135 •2N4416 6503 N·FET 
Pulse Generator, •A3T2222 1313 •A3T2906A 2.135 •2N4857 6511 N·FET 
Schmitt Trigger •A3T2222A 1317 •A3T2907 2135 

•A3T3011 1405 •A3T2907A 2135 
2N1302 9205 2N404 9105 
2N1304 9205 2N1303 9206 
2N1306 9205 2N1305 9205 
2N1308 9205 2N1307 9205 

•2N2219 1305 2N1309 9205 
•2N2222 1305 2N1997 9301 
•2N2369A 1327 2N2000 9307 

• Devices especially recommended for new design 
Preferred Semiconductors and Components Catalog, 
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APPLICATIONS GUIDE TO 
PREfERflED·SEMICONDUCTQRS AND COMPONENTS (Cont'd.) 

--.----" ·----*··--~·.,.,.--

DEVICE RECOMMENDATION 

APPLICATION BIPOLAR ·-··-····--QIHER DEVICES 
·~···~---··"--· ------"··.~--~· 

N-P-N P-N-P ·-·-------,--.. -~-- ------
Type No. Page No. Type No. Page No. 

. 
Type No. Page No. Classification 

•2N3013 1409 2N2635 12301 
•2N3725 1437 •2N2894 2125 

•2N2905 2131 
·e2N2907 2131 
e2N3829 2235 

Ring Counter/ 2N930 1263 •2N2894 2125 •2N300·1-4 24401 SCR 
Latching Amplifier •2N2369A 1327 •2N2905 2131 •2N3555-8 24417 SCR 

•2N3013 1409 e2N3250 2209 •2N4416 6503 N-FET 
2N3704 1433 2N3702 2225 •2N4857 6511 N-FET 

•2N5449 1701 •2N3829 2235 •TIS73 6103 N-FET 

e2N4058-62 2301 TIS74 6103 N-FET 

•2N5447 2305 TIS'/5 6103 N-FET 

Relaxation Oscillator •Tl42A 24105 Trigger Diode 
•T143A 24105 Trigger Diode 

2N1671B 7109 UJT 
•2N3980 7201 UJT 

Pulse Amplifier •2N2243A 1301 2N1907 17231 •2N4857 6511 N-FET 
•2N2369A 1327 •2N2894 2125 

•2N2905 2131 
•2N3829 2235 
•2N5333 16701 
•2N5384 16707 
•2N5386 16711 

Chopper •TIP29 16101 •TIP30 16105 2N3993A 6501 P-FET 
•TIP29A,B,C 16101 •TIP30A,B,C16105 e2N4857 6511 N-FET 
•TIP31 16109 •TIP32 16113 
•TIP31A,B,C16109 •TIP32A,B,C16113 
•TIP33 16117 •TIP34 16121 
•TIP33A,B,C16117 •TIP34A,8,C16121 
•TIP35 16125 eTIP36 16129 
•TIP35A,B,C16125 •TIP36A,8,C16129 
•2N2432 1337 •2N2945 2139 
•2N5301 16687 •2N3789 16557 
•2N5302 16687 •2N3790 16557 
•2N5303 16687 •2N3791 16557 
•3N79 4101 •2N3792 16557 

•2N4398 16645 
•2N4399 16645 
•3Nl11 4109 

Computer Memory •2N3013 1409 •TIS73 6103 N-FET 
Driver •2N3015 1413 TIS74 6103 N-FET 

•2N3725 1437 TIS75 6103 N-FET 
•2N4857 6511 N-FET 

Power Control/ •TIP29 16101 •TIP30 16105 •TIC44-7 24109 SCR 
Regulator (See •TIP29A,B,C16101 •TIP30A,B,C16105 •2N3001-4 24401 SCR 
Selection Guide •TIP31 16109 •TIP32 16113 •2N3005-8 24407 SCR 
on pages 11-141 HIP31A.B.C16109 •Tli>;J2A,B,C16113 •2N3555-8 24417 SCR 

•TIP33 16117 •TIP34 16121 e2N3559-62 24425 SCR 
•TIP33A,B,C 16117 9TIP34A,8,C16121 
eTIP35 16125 •TIP36 16129 
•TIP35A,B,C161~5 •TIP36A,B.C16129 

2N1724 16301 2l\1456A 17101 
•2N2987-94 16401 2N.1539 17223 
•2N3418-21 16501 2N1907 17231 
•2N3551,2 16507 Tl3027 17391 
•2N3713-16 16511 •2N3789 16557 
•2N3996-9 16601 •2N3790 15ss1 
•2N4000,1 16607 •2N3'i.91 16557 
•2N4002,3 16613 •2N3792 16557 
•2N4300 16625 •2N4:l98 16645 
•2N4301 1663.1 •2N4399 16645 
•2N5301 16687 •2N5333 16701 

• Of!llices especially recommended for new design 

Preferred Semiconductors and Components Catalog 
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APPLICATIONS GUIDE TO 
PREFERRED SEMICONDUCTORS ANO COMPONENTS (Cont'd.) 

DEVICE RECOMMENDATION 
APPLICATION BIPOLAR OTHER DEVICES -- . N-P-N 

Type No. Page No.* 
•2N5302 16687 
•2N5303 16687 
e2N5387,8 16715 

Computer Logic 2N797 12101 
Switch 2N1302 9205 

2N1304 9205 
2N1306 9205 
2N1308 9205 

•2N2369A 1327 
•2N3013 1409 

Series Shunt Regulator eTIP29 16101 
•TIP29A.B,C 16101 
•TIP31 16109 
•TIP31A,B,C 16109 
•TIP33 16117 
•TIP33A,B,C 16117 
•TIP35 16125 
•TIP35A,B,C 16125 

2N1724 16301 
•2N29B7-94 16401 
•2N3418-21 16501 
•2N3551,2 16507 
•2N3713-16 16511 
•2N3996-9 16601 
•2N4000,1 16607 
•2N4002,3 16613 
•2N4300 16625 
•2N4301 16631. 
e2N5387,8 16715 

Lamp Driver •TIS100 1061 
(Nixie Driver) •TIS101 1061 
High Voltage •2N2243A 1301 

Li-near Application: •3N79 4101 
Demodulator •2N2432 . 1337 

Differential •2.1\12060 4.40,1 
Amplifier •.2N2642 4405 

•2N3680 4509 
•2N3838 4517 
•2N2920 4409 
•2N2977 4409 
•2N2979 4409 

Operational •2N2060 4401 
Amplifier •2N2223 4401 

•2N2642 4405 
•2N3680 4509 

Servo Amplifier •2N2060 4401 
•2N2223 4401 
•2N2642 4405 
•2N3680 4509 

·Sense Amp I ifier/ •2N2060 4401 
Comparator •2N2642 4405 

~2N3680 4509 
•2N3838 4517 
•2N2920 4409 
•.2N2977 4409 
e2N2979 4409 

Waveform Generator/ 2N930 1263 
Clipper/Compressor~ 2N3707 '1435 

• Oe\11ces especially recommended for new design 

Preferred Semiconductors and COmponents Catalog 

P-N-P 
Type No. Page No.* Type No. P- No.* Classification 

•2N5384 16707 
•2N5385 16707 
•2N5386 16711 

2N404 9105 •TIS73 6103 N-FET 
2N964 12105 TIS74 6103 N-FET 
2N1303 9205 TIS75 6103 N-FET 
2N1305 9205 •2N4857 6511 N-FET 
2N1307 9205. 
2N1309 9205 
2N1997 9301 
2N2635 12301 

•2N2894 2125 
•2N3250 2209 
•2N3829 2235 

•TIP30 16105. e2N4857 6511 N-FET 
•TIP30A,B,C16105 
•TIP32 16113 
eTIP32A.B.C 16113 
•TIP34 16121 
•TIP36 16125 
•TIP36A.B.C 16129 

2N456A 17101 
2N1038 17201 
2N1539 17223 
2N1907 17231 
Tl3027 17301 

•2N5333 16701 
•2N5384 16707 
•2N5385 16707 
•2N5386 16711 

2N39B 9101 •2N4857 6511 N-FET 

2N1907 17231' •2N4857 6511 N-FET 

•2N3350 4507 •2N5045 6601 N-FET 

•2N3350 4507 •2N4854 4701 NPN-PNP 
•2N5045 6601 N-FET 

2N1038 17201 •2N?045 6601 N-FET 
2N1907 17231 

•2N3350 4507 

•2N3350 4507 •2N4416 6503 N·FET 
•2N5045 6601 N-FET 

2N3702 2225 •2N4416 6503 N-FET 
•2N5447 2305 •2N4857 6511 N-FET ... 

-:;c ~ 

• 
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APPLICATION 

Diode: 
Mixer/Converter 

Detector 

Switch 

Tuning 

Voltage Regulator 

Rectifier 

Computer 

Transistor Biasing 

TV "Color Killer" 

Power Supply 

Logarithmic 

Light Sensor 

I nfrarad Source 

APPLICATIONS GUIDE TO 
PREFERRED SEMICONDUCTORS AND COMPONENTS (Cont'd.I 

DEVICE RECOMMENDATION 

BIPOLAR 

N-P-N P-N-P 

Type No. Page No.* Type No. Page No.* 

2N3704 1433 
2N3708 1435 
2N3709 1435 
2N3711 1435 

•2N5449 1701 

OTHER DEVICES 

Type No. Page No.• Classification 

•2N5245 
•2N5246 
•2N5247 
•2N5248 
•2N492A 

1N456-9 
1N482·5 
1N914 

1N456-8 
•1N459 

1N914 
•1N4148 
•1N4448 

•1N251 
•1N661 

1N914 
•1N3070 
•1N4148 
•1N4448 
•1N4154 

•TIV306·8 

1N746· 
1N759 

•1N746A· 
1N759A 

1N4370 
•1N4370A 

1N456-9 
1N482·5 

•1N645·9 
•1N4001-7 

•TID21·24 
•TID25-26 
•TID29-30 

1N914 

•1N746A-
1N759A 

•1N3070 

•1N645-9 

•1N645·9 
•1N746A-

1N759A 

•LS400 
•LS600 
•Tl,L601 
•TIL602 
•TIL603 
•TIL604 
•TIL605 
•TIL606 
•Tl.L607 
•TIL608 
•1N2175 

•TIL01 
•TIL09 

6703 
6703 
6703 
6711 
7101 

18101 
18109 
19201 

18101 
18101 
19201 
19401 
19401 

19101. 
19151 
19201 
19303 
19401 
19401 
19403 

21205 

23109 

23109 
23601 
23601 

18101 
18109 
18113 
25401 

20005 
20009 
20013 
19201 

23109 

19303 

18113 

18113 

23109 

. 27401 
27501 
27503 
27503 
27503 
27503 
27503 
27503 
27503 
27503 
27801 

27001 
27009 

N-FET 
N-FET 
N-fET 
N-FET 
UJT 

200 v 

Voltage 
Variable 

8-Diode Array 
16'0iode Array 
20-Diode· Array 

• Devices i!specially reCommended for new design 

Preferred Semiconductors and Components Catalog 



SELEOION GUIDE 
SILICON POWER TRANSISTORS. 

The following curves, arranged in ascending order of rated power dissipation at 100°C case temperature, 
show typical hFE versus collector current at 25°C case temperature. Listed above each curve are the 
standard open-base collector-emitter voltage ratings available from among the device types listed. 
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SEfECTION GUIDE 
SILICON POWER TRANSISTORS 
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SELECTION GUIDE 
SILICON POWER TRANSISTORS 
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SELECTION GUIDE 
SILICON POWER TRANSISTORS 
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INTEGRATED CIRCUITS MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this catalog, unless otherwise noted, apply for circuit type(s) listed in the page 
heading regardless of package. Except for diode arrays, ECL, and MOS devices, the availability of a circuit function in a 
particular package is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical 
references refer to mechanical outline drawings shown in this section. Other designations and packages are shown on 
individual data sheets. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example . 

• ( 1. Prefix) 

EXAMPLE: 'N 54H72 N -00 

1-2 

MUST CONTAIN TWO OR THREE LETTERS 
(From Individual Data Sheet) 

Radiation-Hardened Circuit 
Standard Prefix 
Mach IV, Level I 
Mach IV, Level II 

~----1 4. Instructions (Dash No.) 
MUST CONTAIN TWO NUMBERS 

(From Dash No. Column of Following Table) 

RSN 
SN 
SNM 
SNA 
SNC 
SNH 
SNX 

Mach IV, Level Ill 
SOLDER- ORDER 

Mach IV, Level IV 
Experimental .Circuit 

PACKAGES F~::o~D DIPPDSED INSULATOR CARRIER DASH 

· LEA NO. 

2. Unique Circuit Description 
MUST CONTAIN THREE TO SIX CHARACTERS 

(From Individual Data Sheet) 

Examples: F50 
G50 
5410 
74H10 
54S112 
54L78 
15830 
75450A 

3. Package 
MUST CONTAIN A SINGLE LETTER 

F, H, J, L, N, P, S, T, U, W, or Z 
(From Pin-Connection Diagram on Individual Data Sheet) 

tThese circuits are shipped in one of the carriers shown 
below. Unless a specific method of shipment is specified 
by the customer (with possible additional costs), circuits 
will be shipped in the most practical carrier. Please contact 
your Tl sales representative for the method which will 
best suit your particular needs. 

METAL FLAT PACKAGES 

F,S, T No No No 

F,S, T Yes No Yes 

F,S, T No No No 

F,S, T No No Yes 

F,S, T Yes No No 

F,S, T Yes No Yes 

F,S, T No No _..:. Yes 

ii.:. F,S;T Yes ~I'-!<> No 

F,SJ Np. Y:0s, .No 

F,S, T Yes Yes Yes 

F,S, T No Yes No 

F, S, T No Yes Yes 

F,S, T Yes Yes No 

F,S, T Yes Yes Yes 

F,S, T No Yes Yes 

F,S, T Yes Yes No 

CERAMIC FLAT PACKAGES 

H,U,W,Z No No NIA 

H No No NIA 

H,U,W,Z No Yes NIA 

DUAL-IN-LINE PACKAGES 

J, N, p No No NIA 

N Yes No NIA 

J, N, P No Yes NIA 

N Yes Yes NIA 

No NIA 

Yes NIA 

Flat IF, H, S, T, U, W, Z) 
-Mech-Pakette 

Dual-in-line (J, N, Pl 
-Slide Magazines 

Plug-in (LI 
-Barnes Carrier 

t 

t 

Mech-Pak 

Mech-Pak 

Mech-Pak 

Mech-Pak 

t 

t 

t 

t 

Mech-Pak 

Mech-Pak 

Mech-Pak 

Mech-Pak 

t 

t 

Mech-Pak 

t 

t 

t 

t 

-Barnes Carrier -A-Channel Plastic Tubing -Sectioned Cardboard Box 
-Milton Ross Carrier -Barnes Carrier -Individual Plastic Box 

-Sectioned Cardboard Box 
-Individual Plastic Box 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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INTE·GRATED ·CIRCUITS MECHAllCAL DATA 

F, $, and T flat packages 
These hermetic packages feature glass-to-metal seals and welded construction. Package body and leads are goJ~-plated 
F-15t glass-sealing alloy. Approximate weigilr is 0.1g'ram. · · · ., · · · 

10-AND 14-PIN F ANDS FLAT PACKAGE OUTLINES 

·-·. ~~l 
0©©©©©0 

Falts: within T0-89 dimensions Fa!ts wilhin. 'l'o-84 din1emion1 

. 10-A,!"D 14-PIN T !'LAT PACKAGE OUTLINES 

!lll ' 
<D©©©© ' 

falls wiehtn T0-119'dimensions 

• ©@©.©©©@. 
·fa~ ~tthi~·~o-~.di~~ns 

CIRCUIT SUBSTRATE IS ELECTRICALLY INSULATED F~o~if'n-ie BODY OF THE F PACKAGE. 
CIRCUIT SUB'STRATE IS IN ELECTRICAL CONTACT WITA THE BODY OF THES AND T PACKAGES. 

NOTES: a. All dimensions are in Inches. 

I 

'1· ~e~~. ~r:1terlin'.35 ar, lo~ted wlthl~ O.O~~.of tr~e po~iti~n (TP) ~lati~~ ~o.bc;>ct~ centerlines. !.his i~ meaw~~ 
~lo~!j lines 106at~~·w11:iii;; ti.ci3o frbm (and par;ll~I ,:,;) the sides of the pa~k'age. · · ' · :· · · · 

c. Not:app1icab1e·in' M8C~Pak;C8fri8r. 
d. Symbolization denotes orientation of p~kage.;. 
e. This dimensiOJ'l does not apply for solder-dipped leads. 
f; When solde«-dfpPe<f leads 'are spe~ili~. !'i:il'Jpe.~ if~ea ofili~ ("'!d. extends from the l~ad tlp 'to within OJl5(i"o'f 

the pai:kage body. · .. · · '· " · ·. · ' 

FORMED LEADS 

F,S,andTpackageleads 
G'Elfd,plated F-15f leads require no additiO!J81 
cti!arifrig or processing .when, used in soldered or 
welded assembly. Solder-dipped leads are alsd 
availabie. Formed leads 'an( i!~!lil!lbl~ ko facjfi~~te 
planar mounting of networks or fl11t circuit boards. 
Circuits can be ,removed from Mech-Pak carriers 
with leact length!i up to 0.175 inch for the 'F,anp S 
packages and up t'o 0.300 inch fo~ the T package. · 

.rilO"l'.ES: e. All dimensions are in inches. 
b. Not appliCable in Mecft..Pak carrier. 
c. Measured from centerline o_f'outsldebends. 
d. Measured from center· of leact to bottom of package 

where l~ad emerges. from body. 
e. When solder-dipped leads are specified, dipped area of 

lead extends from lead t!P to outside bend (minimum). , 

TE:xA.s lN's·tR:UM ENt!3 
lNCORPORA,TED · 

'POST OF~ICE BOX 5'012 .- ttALi'...As •. TEXAS 752'22 
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tNTEGRAlED CIRCUITS MECHANICAL DATA 

H flat packages 

These packages each consist of a ceramic base, ceramjc cap, and a 10- or 14-1.ead frame. Hermetic sealing is 
accomplished with glass. Gold-plated leads (-00) requi~e no additional cleaning or processing when used in welded or 
soldered assembly. ' 

0©©©© 

10- AND 14-PIN H CER.AMIC 

FLAT PACKAGE OUTLINES 

··J, 

@~&0000 t"• =~ 

-L..,,......"'""""""ill'-

NOTES: a. All dimensions are In inches. 
b. Lead centerlines are located within 0.005 ·of 

trUe position (TP)· relatiVa· to' body centerlines. 
This Is .measured along '11nes .. located within 
0.030 from (and parallel to) the sides of the 
package. · · 

c. Not ;;ippllcable in Mech:-Peik carrier. 
d. Symboli;zation denotes orie,nt~tion of package. 
e. Thii dimension do.es not apply for splder-

dlpp11d leads. " 
f. When solder-dipped lea~s· are specified, dipped 

_Brea of the le&d -extends from the lead tip to 
. within 0.050 of the package body. 

U and Z flat packages 

16-PIN H CERAMIC 

FLAT PACKAGE OUTLINE 

®®®®®®®0 
llll-lr':'".::.- H-E~ 

r 
T 

·~ ..:::/ 

~llll~ 

v 
I 
_l 

0©000000 

'.I 

• . i 
These flat packages consist of .a.ceramic base,,ceramic cilp, and .14-leadfrarne. Circuit bars are, alloy-mounted in the~ 
package and glass-mounted in the Z package. Hermetic sealing is accompl.ished with glass. Tin-plated leads require nq 
additional cleaning or processing when used in soldered assembly. ' 

14-PIN UANb z CERAMIC FLAT PACKAGE OUTLINES 

NOTES: 
'8., 'An dimensions ar~ In inches. 
b .. Terminal identification is . provided 

by either an index t•b on pin 1 or an 
Index dbt. 

c. L8ads are· withfo o:Oos. fadius''Of t;·a~ 
positlen '(TP) ..,t maximu.m mat~tiai 
candition. ·4 

d. This dimension dete~mi~&·s. a zone 
· within Whic.h all body'ahd'lead lrregu' 

larities '1 ie. 

Falls Within 
Mh-oci4AA Dirri.!nSiohS 

TEXASlNSTRUMENJS 
. INCORPORATED · . · 

POST OFFICE eOx 5012 • DALLAS, TEXAS 752~2 



INTEGRATED CIRCUITS. MECHANICAL DATA 

W ceramic flat packages 

These. hermeticafly sealed flat packages consist of an electrically nonconductiv11 ceramic .. base and .. cap, and a .14·, 16- or 
24-lead· frame. Hermetic s11aling. is accomplished with. glass. Tin-plated. ("bright-dipp!!d") leads (~Oo) require no 
a~Jtional cleaning or pnxessing when useq in S(lldered. assem~ly. 

14-PIN W CERAMIC 

FLAT PACKAGE outLINE 

r 
I 

" .... 

r-.. ~ 
~!: ... 

~.~==---
1--

• 
..:. 

I· 
1 

Jo.,- :_j 

Fa11s Within 
J.EDEC M0~004AA Dimensions 

. '24-Pll\I wcli!iAMiC 
HAT PACKAGE OUTLINE 

. ·~alls Within. > ·. 
JEOEC M0-019AA D.imensions 

f>, 

16.PIN W CERAMIC 

FLAT PACi(AGE OUTLINE 

.... ; . Jf.alls .• \!Vlthin. .. . • 
JEDEc;:'M~·Ql>4.AG Dimen!liO!IS 

·.· 
All 0 dimeri'siQi'l$ afe'.· in- hich"5. 

·'ltl~e><:. _·pqi.nt· .. 1s .. pr_oyi<t.ecl~ Qn ;~~P for ter~tnal 
id&h_:tif:icatio~ o_n·~v'~·' · ' .. · 

c. Leads ar• within 0.005 ·radiu§ of true position 
CTP>.arm·aXimum ma~erial co~diffbn. . 

d.,. This- dimension datermJn\:IS·a zone within:which 
all body and fead'irregularitias Ila. 

e; Not applicable for solder-dipped leads. 
f.;· Wher{ solder'<liPi:>e(f·1eed's·are specified, dipped 

area' eXtends from.., lead tip to within 0.050 of 
pa~kage body. 

TEXAS IN ST'Rll~··EN'FS 
INCORPORAT£0 . 

POST (!FF1ce BOX 5012 • DALL'As: ·=ri;XAS· ,:7.5~2~ 
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IWTEGRATED.:;\C;l:R.CUITS. MfCBANICAl/IATA 

J ceramic .dual-in-line packages 

These hermetically-sealed, dual-in line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 24-lead frame. 
The circuit bar is alloy-r\iounted to the base and hermetic sealin~(is accomplished with glass. This package is intended 
for insertion in 'mounting;hole. row~ on 0.300-inch centers. Once 'the leads are't;ompressed tc{0.300:1nch 'separation and 
inserted, sufficient tension is provided to secure the package'' in the board during soldering. Tin-pl!lted ("bright-dipped") 
leads (-00) require no additional cleaning or processing when used in soldered assembly . 

\4-PIN J.CEJtAMIC 

DUAL-IN-LINE PACKAGE OUTLINE 

Falls Withi'n JeoEC T0-116 a.nd 
M0-001AA '01manslons . . 

24-PIN J CERAMIC · 

oOAL-IN-LINE PACKAGE OUTLINE 

Falls Within 
JEDEC M0-015AA Dimensions. 

l6:1'1N J CERAMJC 

DUAL-IN-LINE PACKAGE OUTLINE 

..... 
""' 

....... 
4PLACEI 

(!)@@©@@©@ 

NOTES: a.. Each pin centerline is. ·ldcat:§lld within 0.010 of 
its true longitudinal position. 

b. All dimensions are in inches unless otherwise 
noted. 

c. Thi,s dimtt~sion ' does not apply fo'r solder­
dJpped leads. 

d. When solder-dipped. leads are specifie~, dipped 
arSa. of. the lead ext8nds fr'o.'m th~ lead tip. to at 
least 0.020 ~pave the seating plane. 

'.TEXAS INSTRUMENTS 
INCORPORATED 

_PpST Q:FFl~E BQ)C 5012 • ·DALLAS, TEXAS 75222 



INTEGRATED CIRCUITS MECHANl.CAL DATA 

N plastic dual-in-line packages 

These dual-in-line packages consist of a circuit mounted on a 14-, 16-, or 24-lead frame and encapsulated within an 
electrically nonconductive, plastic compound. The compound will withstand soldering temperature with no 
deformation and .circuit performance characteristics remain stable when operated in high-humidity conditions. These 
packages are intended for insertion in mounting-hole rows on 0.300-inch (or 0.600-inch) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. Silver-plated 
leads (-00) require no additional cleaning or processing when used in soldered assembly. 

14-PIN N PLASTIC 

DUAL-IN-LINE PACKAGE OUTLINE 

0000©©0 

Falls Within JEDEC T0-116 and 
M0-001'AA Dimensions 

24-PIN N PLASTIC 

DUAL-IN-LINE PACKAGE OUTLINE 

16-PIN N PLASTIC 

DUAL-IN-LINE PACKAGE OUTLINE 

NOTES: a. Each pin centerline is located within 0.010 of 
its true longitudinal position. 

b. All dimension~ ~re in inches unless otherwise 
noted. 

c. This dimension does not apply for solder­
dipped leads. 

d. When solder-dipped leads are specified, dipped 
area of the lead extends from the lead tip to at 
least 0.020, above the seati.ng plane. 

TEXAS INSTRUMENTS 
IN'CORPORATED 

PQ~T OFFIC~ BOX 5012 • DALLAS.-. TEXAS 75222 

-
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INTEGRATED CIRCUITS MECHANICAL DATA 

P plastic dual-in-line package 

This dual-in.line package consists of a circuit mounted on a 8-lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation and. circ.uit performance characteristics 
remain stable when operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows 
on 0.300-inch centers. Once the leads are compressed to 0.300-inch separation and inserted, .sufficient tension is 
provided to secure the package in the board during soldering. Silver-plated leads require no additional cleaning or 
processing when used in soldered assembly. 

8-PIN P PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

L plug-in packages 

NOTES: a. Each pin is within 0.005 radius 
of true position (TP} at the 
guage plane with maximum 
material condition and unit 
installed. 

b. All dimensions are in inches 
unless otherwise noted. 

These hermetically sealed, plug-in packages each consist of a welded metal base and cap with individual leads secured by 
an insulating glass sealant. The gold-plated leads (-00) require no additional cleaning or processing when used in 
soldered assembly. 

8-PIN L PLUG-IN PACKAGE OUTLINE 

Same as-_J,EOEC TQ-99- ~md 

M0-002AK excc;:!pt for,-~ 
diameter of standQff 

ad. lllll. 
ll l 11 

10-PIN L PLUG-IN PACKAGE OUTLINE 

Same as JED EC T0-100 and 
M0-00_6-A.D except for 

diameter of standoff 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS;· TEXAS -75222 
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MACH IV PROCUREMENT SPECIFICATION 

MACH IV PROGRAM 

1.0 SCOPE 

1.1 This specification establishes standards tor materials, workmanship, performance capabilities, identification and 
processing of high reliability, monolithic integrated circuits. 

1.2 Intent 

• 
The intent of this document is such as to recognize that quality and reliability are built into, not tested into, a 
product. There is no specification or screening procedure that can substitute for inherent, built-in reliability. 
However, it must be realized that irrespective of lot quality, there will always be some small percentage of devices 
that are subject to early failure (infant mortality). A well engineered screening procedure will eliminate most, if not 
all, of these early failures. Secondly, the screening and acceptance testing described herein will also serve to 
demonstrate, with a high degree of statistical confidence, that the required levels of quality and ~eliability have, in 
fact, been built into the product. 

2-2 

2.0 

2.1 

2.2 

APPLICABLE DOCUMENTS 

The following specifications and standards, of the issue in effect on the date of invitation tor bids or request tor 
proposal, form a part of this specification. to the extend specified herein: 

Specifications 

Military 

MIL-M-55565 
MIL-M-38510 

Microcircuits, Packaging of 
Microcircuits Devices, General Specification tor 

2.3 Standards 

Military 

MI L-STD-105 

Ml L-STD-883 

MIL-STD-790 

MIL-STD-1276 

Ml L-STD-1313 

MSFC-STD-355 

Sampling Procedures and Tables for 
Inspection by Attributes 

Test Methods and Procedures tor 
Microelectronics (dated November 20, 1969) 

Reliability Assurance Program tor 
Electronic Parts Specification 

Leads, Weldable, tor Electronic 
Components Parts 

Microelectronics Terms and Definitions 

Radiographic Inspection Standard tor 
Electronic Parts 

Detail Specifications 

SNXXXX Detail Specification ·tor a Particular -
Part Type (e.g., Manufacturer's 
(Data Sheet) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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MACH IV PROCUREMENT SPECIFICATION 

2.4 Precedence of Documents 

For the purpo5e of interpretation, in case of any conflicts, the following order of precedence sha1'1 apply: 

al Purchase Order :-The purchase order shall have 
precedence over any referenced 
specification . 

b) Detail Specification ...:. The detail specification shall have 
preeedence over this specification 
and other referenced spei::ifications. 

cl This Specification - This specification shall have 
precedence over all referenced specifications. 

d) Referenced -Referenced Specifications shall apply 
Spepiflc<ri;ions to the extend specified herein. 

2.5 Federal and/or military specifications and standards required shall be obtained from the l!Sual government sources. 

a.o . GENERAL: REOUfREMENTS 

I 
I ,, 
3.1.1 

The individual item requirements shall be as specified herein and in accordance with the applicable detail 
specification. In the event of any conflict between the requirements of this specification and the detail 

'speeiflbatiori;·the latter shall govern. the static and dynamic electrical performance requirements of the integrated 
··circuit~ plus absdlute maximum ratings and test methods shall be as specified in the detail specifications. 

· Definitions 

al LTPD Lot .Tolerance Percent Defective shall be as 
defined by MIL-M-38510. 

Lambda,.stated in percent per 1000 hours as 
defined by MiL-M-382lO. 

cl MAN 

di Productio.n 

Miniln~m Relect. Number as defined by MIL-M-38210 

For the purpose of this specifica.tion, a production 
\:,Qt lot shall be ~efined f)er MIL-M-38510. 

fl · · 'c Acceptance number as defined by MIL-M-3S5to 

3.1.2 Terms and Definitions 

"terms an.d diifinltionsshall be as defined in MIL-STD-1313. 

3_ 1,3 Classification of Requirements 

The requirements for the integrated circ.uits are classified herein as follows: 

Requirement 

Processing COnditioning, TeSting and Screenin!J ' 
Qualif.ication 
Design and COnStrui::tion 
Marking of Integrated Circuits 

·Product Assurance 
Workmanship 

.. Perf(/rmance Capabilities 

Paragraph 

3;2 
.3 .. 3 
3.4 
3.5 
3.6 
3.7 
3.8. 

i··------------------------! 
f TEXAS INSTRUMENTS 

INt;ORPORAT·EO 
PO•T OPP'ICll aox .SO!J.2 • 0 0.ALL••· TIXA9 71212 

• 
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MACH IV PROCUREMENT SPECIFICATION 

3.2 Process Conditioning, Testing and Screening 

•. 3.3 

Four levels of ,qual.ity assurance for integrated circuits are provided for jn this specification. Process conditioning, · 
testing and screening shall be as specified in4.3 and the applicable figure for th~ ap.propriate quality assurance level : 
stated on the purchase order and defined as follows: 

Prefix 

SNM 
SNA 
SNC 
SNH 

Qualification 

Quality Assurance 
Process Level 

I 
II 
Ill 
IV 

Applicable Process 
Flow Chart 

Figure 1 
Figure 2 
Figure~' 
Figure4 

Vendor qualification for delivery of integrated circuits to this specification shall be. as spilcified in paragraph 4.2. 

3.4 Design arid Construction 

·Integrated circuit design and construction shall be in accordance with the requirements specified herein<md in the' 
applicable detail specification. . · -

3.4.1 Topography 

Integrated circuits furnished under .this specification .shall h~ve topography information available for review by 
procuring activity .. The information made availabl11 shall provid!l sufficient' data for thorough circuit design, 
application, performance •. and failure analysis Studies. . · · 

3.4.1.1 Monolithic Die Topography 

An enlarged photograph or drawing (to scale) with a minim.um magnification of 80 times the die (chip) size 
showning the topography of elements formed on the silicon monc)lithic die shall be available for review. This shall 
be identified with the specific detail integrated circuit part-type in which it is used and the applicable detail 
specification. 

3.4. 1.2 Die I ntraconnectlon Pattern 

An enlarged photograph or drawing (to scale) with'a minimum magnification of 80 t\rries the.die (chip) size showing 
the specific intraconnection pattern 'utilized to intraconnect the: elements in the circuit. This shall be in the same 
scale as the die topography 3.4.1.1 so that the elements utilized and those not being used can easily be determined. 

3.4.2 Materials 

Materials shall be inherently non-nutrient to fungus l!nd shall npt .blister, cra.ck,.pvtg~s. softflp, ~lo.w or exhibit other 
immediate or latent defects that adversely affect storage, operation or ·environmental capabilities of integrated 
circuits. 

3.4.2. l Material Section 

Materials selected for use in the construction of the integrated circuits.shall be chosen for maximum suitability for 
the application. This shall indude considetai:ion oftl_Je pest ba!_ance for; 

a) Electrical performance 

b) Thermal compatibility and conductivity 

c) 

d) 

e) 

Chemi~.al stability includir;ig resistance to deleterious i_nt~ra~tion~ with Q_t))e~ Ji~~i;rials 
Metallurgical stability with respect to adjacent materials and change in crystal ·configuration 

Maximum stability with regard to continued ~niform performance through· the specified environmental 
conditions and life. 

TEXAS LNSTRUM ENTS 
l!'o/~QRF'ORATE~ . ' 

.PosT Of!F'IC:::I! BO?C $ou • DA,LLAS, TEXAS 715~.a~ 



OPERATION 

PROCESS TO DIE 
MOUNT AND BOND 

VISUAL PRE-CAP 
MIL-STD-883 
METHOD 2010.1 COND. B 

STABILIZATION BAKE 
48.HOURS, f150°C 
MIL-STD-883, METH. 1008 

TEMP. CYCLE, 10 CYCLES 
MIL-STD-883 
METH; 1010; COND. C 

CENTRIFUci,e, Y ;· 
Mth.:STD,88$ ·.. . 
MB'f'H. 2001~ COND: E 

FINE LEAK;5X 10-8 
MlL-STD-88~ 
METH 1014. 

GROSS LEAK 
MlL-STD-883 
METH. 1fJ.14; COND .. c_ . 

Fl~AL E.LECTRICAL TEST 
'SET I 
DC@+25°c 

MACH IV PROCUREMENT SPECIFICATION. 

PROCESS FLOW CHART FOR LEVEL I (SNM) 

APPLICABLE 
PARAGRAPH 

3.6 

4;3.2 

4 .. 3.4 

4.3.6 

'4:3,8 

4.3.9 

FIGUR·E'1' 

GROUP A 
LOT ACCEPTANCE 

MACH-IV 
BONDED LOCKER 

EXTERNAL VISUAL 
MIL-STD-883 
METH. 2009 

PREPARATION FOR 
DELIVERY 

SH.IP 

TEXAS JN STRlJMENTS 
IN°CORPORAT'E':b 

POST OFFICE BOX 5012 • DALLAS, TEXAS~7S222 

4.4 

INV. CONTROL 
PROCESS.ORClER. 

4.3.13 

5,0 



MACH IV PROCUREMENT SPECIFICATION 

PROCESS FLOW CHART FOR LEVEL II (SNA) 

0 PElTOR PARIAPH 
__.... 

MOvETOQA 

PROCESS TO DIE 
3.6 

MOUNT AND BOND 

- I 
VISUAL PRE-CAP • Ml L-STD-883 4.3.1.1 

AS DEFINED HEREIN 

I • 
STABILIZATION BAKE BURN-IN, 125°C, 
48 HRS. +150°C 4.3.2 168 HRS. MIL-STD-883 4.3.10 
MIL.STD-883, METH. 1008 METHOD 1015 

l I 
TEMP. CYCLE, 10 CYCLES • FINAL ELECTRICAL TEST 
MIL.STD-883 4.3.4 SET 1 4.3.9 

METH. 1010, COND. C DC@+25°C 

l 
CENTRIFUGE, Y 1 
MIL-STD-883 4.3.6 GROUP A LOT ACCEPTANCE 4.4 
METH. 2001, COND. E 

l 
FINE LEAK, 5 X 10-8 • MIL-STD-883 4.3.7 EXTERNAL VISUAL INSPECTION 4.3.13 
METH. 1014 

l 
GROSS LEAK 
Ml L-STD-883 4.3.8 PREPARATION FOR DELIVERY 5.0 
METH. 1014, COND. C 

1 
S±P 

FINAL ELECTRICAL TEST • SET 1 4.3.9 
DC@ +25°C 

1 .. 
MOVE TOOA 

FIGURE 2 

2-6 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALL.AS, TEXAS 75222 



MACH IV PROCUREMENT SPECIFICATION 

PROCESS FLOW CHART FOR LEVEL Ill (SNC) 

APPLICABLE 
OPERATION PH 

l PA RIA .... ...-

l 
PROCESS TO DIE 

BURN-IN, 16B HRS, +125°C 

MOUNT AND BOND 
3.6 MIL-STD-883 4.3.10 

METH. 1015 

I l 
VISUAL PRE-CAP • FINAL ELECTRICAL TEST 
MIL-STD-883 4.3.1.2 SET 1 4.3.9 
METH. 2010.1 COND. B DC @+25°C -j_ l 
STABILIZATION BAKE 
48 HOURS, +150°C 4.3.2 GROUP A LOT ACCEPTANCE 4.4 
MIL-STD-883, METH. 1008 

1 l 
TEMP. CYCLE 10 CYCLES MACH-IV 

cl. 
INV. CONTROL • -

MIL-STD-883 4.3.4 BONDED LOCKER .. PROCESS ORDER 
METH. 1010, COND. -

I l 
CENTRIFUGE, Y 1 EXTERNAL VISUAL 
MIL-STD-883 4.3.6 Ml L-STD-883 4.3.13 
METH.2001, COND. E METH. 2009 

I 1 
FINE LEAK, 5 X 10-8 
MIL-STD-883 4.3.7 • PREPARATION FOR DELIVERY 5.0 
METH. 1014 

l 
stP GROSS LEAK 

MIL-STD-883 4.3.8 

i 
METH. 1014, COND. C 

I l 
' FINAL ELECTRICAL TEST 

SET 1 4.3.9 
DC@ +25°C 

1 ..... ...-
MOVE TOQA 

FIGURE 3 

TEXAS INSTRUMENTS 2-7 
INCORPORATED 

POST OFFICE ·aox 5012 • 'DALLAS, TEXAS 75222 
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MACH IV PRO.CUREMENT SPECIFICATION 

OPERATION 

j_ 
PROCESS TO DIE 
MOUNT AND BOND 

1 
VISUAL PRE-CAP 
MIL-STD-883 
METH. 2010.1, COND. A 

I 
STABILIZATION BAKE 
48 HRS., +150°C 
MIL-STD-883, METH. 1008 

_l 
THERMAL SHOCK, 15 CYCLES 
Ml L-STD-883 
METH. 1011, 

i 
TEMP. CYCLE, 10CYCLES 
MIL-STD-883 
METH. 1010, COND. C 

l 
SHOCK, 5BLOWS,Y1 
MIL-STP-883 
METH, 2002, COND. B 
-,, 

j_ 
CENTRIFUGE, Y2, Y 1 
!VII L-STD-883 
METH. 2001, COND. E 

I 
FINE L~AK, 5 X 10-8 
MIL-STD-883 
METH. 1014 

1 
GROSS LliAK 
Ml L-STD-883 
METH. 1014, COND. C 

~ 

1 

PROCESS FLOW CHART FOR LEVEL IV (SNH) 

APPLICABLE 
PARAGRAPH 

j_ 
3.6 

4.3.1.3 + 

_.. .... _i 
FINAL ELECTRICAL TEST 
SET I 
DC@ +25°C 

l 
BURN-IN 240 HRS, 125°C 
MIL.STD-883 
METH. 1015 

I 
FINAL ELECTRICAL TEST 

4.3.9 

4.3.10 

4.3.2 SET 11, SWITCHING SPEED@ +25°C 4.3.11 
DC@ -55°C AND +125°C 

J 
4.3.3 + GROUP A LOT ACCEPTANCE 4.4 

I 
..... 

MACH-IV .. INV. CONTROL 
4.3.4 

BONDED .LOCKER ..._ PROCE:SS ORDER 
r-

I 
RADIOGRAPHIC INSPECTION 

4.3.5 .. MIL-STD-883 4.3.12 
METH. 2012 

l 
EXTERNAL VISUAL 

4.3.6 Ml L-STD-883 4.3.13 
METH. 2009 

I 
4.3.7 + PREPARATION FOR DELIVERY 5.0 

I 
4.3.8 

... 
MOVE TOQA 

FIGURE 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE .BOX !5012 • CALLAS, TEXAS 7~222 
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MACH IV PROCUREMENT SPECIFICATION 

3.4.2.2 Foreign Materials 

No lacquer, grease, paste, desiccant or other similar foreign encapsulant or coating material shall be included in the 
circuit enclosure nor applied to any part of the internal circuit assembly. 

3.4.3 Mechanical 

3.4.3.1 Case 

Each integrated circuit shall be securely mounted and hermetically sealed within a case designed and constructed to 
conform to the outline and physical dimensions shown in the detailed specification. External surfaces of the 
integrated circuit case shall be unpainted except for markings. 

3.4.3.2 Interconnections 

Interconnections within the integrated circuit case shall be minimized and there shall be no wire crossovers. Circuit 
intraconnections by means of wire jumpers shall not be used. (See Note 6.2) 

3.4.3.3 Leads 

Lead material, construction, and outline shall .be as specified on the detail specification and shall be capable of 
meeting the solderability test of Ml L-STD-883, Method 20-3. (See Note 6.4). 

3.4.3.3.1 Lead Size 

Lead outline and dimensions shall·be as specified in the detail specification. 

3.4.3.3.2 Lead Surface Condition 

Leads shall be free of the following defects over their entire length when inspected under a minimum of 4X 
magnification: 

a) Foreign materials adhering to the leads such as paint, film, deposits and dust. Where adherence of such 
foreign materials is in question, leads may be subjected to a clean, contaminant-free (e.g., oil, dust, etc.), 
filtered air stream (suction or expulsion) or 88 feet per second maximum, or a wash/rinse as necessary and 
reinspected. 

b) Nicks, cuts, scratches or other surface defacing defects which expose the base metal. 

3.4.3.3.3 Lead Straightness 

Leads shall be aligned within a 0.050-inch diameter, 0.050-inch length cylinder concentric to the point of lead 
emergence from the case and the X-axis {the axis parallel to the lead axis). Along the remaining lead ·length, there 
shall be no unspecified bend whose raduis is less than 0.10 inch and no twist whose angle is greater than 10° (ribbon 

-leads, only). 

' 3.4.3.3.4 Preformed Leads 

Preformed leads, when specified, shall be in accordance with the detail specification. The part number of the 
integrated circuit shall remain as specified in the applicable detail specification or purchase order, the applicable 
suffix designation shail appear on the purchase order but shall not be marked on the device·. 

13.4.3.3.5 Carriers .(Mech-Pak Carrier) 

Carrier-matrix assemblies consisting of individually mounted integrated circuits.shall be furnished when so specified 
by purchase order. The individual carrier shall have provisions for use with automatic test equipment contacts. 
Devices supplied "clipped-out" of the Mech-Pak Carrier shall be supplied in the Barnes Carrier type 029-188 or 
equivalent. '(Applicable for Flat Packs only.) 

TEXAS. INSTRUMENTS 
INCORPORATED 

POST OFFICE SOX 5012 11 DALLAS, TEXAS 75222 
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MACH IV PROCUREMENT SPECIFICATION 

3.5 Marking of Integrated Circuits 

3.5.1 Legibility 

All marking shall be permanent in nature and remain legible when subjected to specified operating, storage, and 
environmental requirements. All markings shall be insoluble in standard solvents such as trichlorethylene, water and , 
xylene. 

3.5.2 Marking Detai.ls 

Marking of the integrated circuits shall be located as follows unless otherwise specified in the detail specification: 

a) T0-100 (T0·5) and similar "can" cases shall be marked on the top of the case. Where space limitations 
exist, the side of the case may be used. 

b) Flat Packs shall be marked on the top of the case. Where space limitation, exists, the bottom of the 
package may be utilized as necessary. As a minimum the top of the package shall show the manufacturer's 
identification mark or symbol, the device part number, date code, and pin 1 orientation mark (where 
applicable). 

c) Dual in-line plug-in packages shall be marked in the same manner as flat packs. 

3.5.3 Required Device Marking 

a) Index point indicating the starting point for numbering of leads shall be as indicated in the detail 
specification. The indexing point may be a tab, color dot, or other suitable indicator. 

b) Manufacturer's identification mark or symbol. 

c) A four or five digit alpha-numeric lot date code indicating the week of initial Group A acceptance. The 
date code shall be as follows: 

1) EIA four digit date code, th~ first two numbers shall be the last two digits of the year, the last 
two numbers shall indicate the calendar week. 

2) A Gothic letter which identifies separate lots of the same device type processed within the same 
calendar week. (If no more than one lot is processed through Lot Acceptance in a given calendar 
week, the Gothic letter may be omitted). 

d) Manufacturer's part number. 

e) Individual device serial number (if required) 

f) A dot to indicate acceptance to Radiographic inspection 

NOTE: 

When a color dot is used to identify pin one, the radiographic inspection acceptance dot shall be placed 
on the bottom of the package. 

3.6 Product Assurance 

The manufacturer shall establish and maintain a reliability assurance prograrn that complies with.the basic intent of 
Ml L-STD-790. Furthermore, it is intended that each integrated circuit delivered shall be free of any defect in 
design, material, manufacturing process', testing and handling, which would degrade or otherwise limit its 
performance when used within the specified limits. 

3.6.1 Visual and Mechanical Examination 

Integrated circuits shall be examined to verify that material, design, construction, physical dimensiqns, marking and 
workmanship are in accordance with the specified acceptance criteria. 

3.6.2 Test Equipment 

The manufacturer shall prepare and maintain a current list, by name and drawing number or other unique 
identification, of test equipment used in the manufacturing and testing of devices submitted for acceptance 
inspection under this specification. This list shall be made available to the procuring activity representative upon 
request. 
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3.6.3 Process Control 

Each integrated circuit shall be constructed by manufacturing processes which are under the surveillance of the 
manufacturer's Quality Control department. The processes shall be monitored and controlled by use of statistical 
techniques in accordance with published specifications and procedures. The manufacturer shall prepare and 
maintain suitable documentation (such as quality control manuals, inspection instructions, control charts, etc.) 
covering all phases of incoming part and material inspection and in-process inspections required to assure that 
product quality meets the requirements of this specification. The procuring activity may verify, with the permission 
of and in the company of the manufacturer's designated representative, that suitable documentation exists and is 
being applied. Information designated as proprietary by the manufacturer will be made available to the procuring 
activity or its representative only with the written permission of the manufacturer. 

Process control is recognized as being vital to the concept of "built-in" quality. Appendix A defines an acceptable 
process-control system. Devices delivered to this specification shall be manufactured in a controlled system similar •.. 
to that set forth in Appendix A. 

3.6.4 Production Changes 

The manufacturer shall advise the procuring activity of the time at wh.ich any major change(s) .in. production or QC 
methods or documentation become effective during the period of device production for delivery against any given 
purchase order referencing this specification. 

3.7 Workmanship 

Integrated circuits· shall be manufactured and processed in a careful. and workmanlike manner, in accordance with 
the production processes, workmanship instructions, inspection and test procedures, and training aids prepared by 
the manufacturer in fulfillment of the reliability assurance program established by paragraph 3.6. 

3.7,1 Personnel Certification 

The manufacturer shall be responsible for training, testing and certification of personnel involved in producing 
integrated circuits. Training shall be commensurate and consistent with the requirements of this specification and in 
conformance to the basic intent of MIL-STD-790. Training aids in the form of satifactory criteria sh.all be availabl~ 
for operator and inspector review at any time. 

3.7.2 Personnel Evaluation 

The supplier shall maintain a continuous evaluation of the proficiency of personnel concerned with production and 
inspection. Retraining of an operator or inspector shall be required when this evaluation establishes that .a degree of 
proficiency necessary to meet the requirements of this specification is not being exercised. 

3.7.3 Rework Provisions 

3.7.3.1 Rework 

All rework on microcircuits manufactured under this specification shall be accomplished in accordance with 
paragraph ~.7 .1 of Ml L-M-38510 except as defined herein. 

3.7.3.2 Rebonding 

Rebonding of integrated circuits shall be pwmitted with the following limitations: 

a) No scratches, open or discontinuance metallization paths or conductor patterns shall be repaired 
by bridging with or.addition of bonded wire or ribbon. 

b) Rebonding at individual bonding pad locations shall be limited to a maximum of 3 rebonds for 
14 pin devices, 4 rebonds for 16 pin devices, 7 rebonds for devices with more than 16 pins, and 
2 rebonds for devices with less than 14 pins. 

c) Rebonding shall be limited to not more than one rebond attempt at any single bond pad 
location. 

d) Rebonding shall be limited to level I, II and Ill devices only. Rebonding of level IV 
(class A type) devices shall not be permitted. 
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3.8 Performance Capabilities 

The integrated circuits delivered to this specification shall be designed to be capable of meeting the environmental 
requirements specified in Table 11. The manufacturer· need not perform these tests specifically for .the contract or 
specification, but shall provide data which demonstrates the ability of the integrated circuits to pass the 
environmental tests. The data shall have been generated on devices from the same generic family as the circuits 
being supplied to this specification, and the package configuration shall be the same as for the delivered parts. (i.e., 
Flat Pack, T0-100, etc.). 

3.9 Quality and Reliability Assurance Program Plan 

4.0 

4.1 

The man.ufacturer shall establish and implement a Quality and Reliability Assurance Program Plan that meets the 
intent of MI L-M-38510, Appendix A. Submission of the program plan to the procuring activity shall not be a 
requirement of this specification; however, the program plan shall be maintained by the manufacturer and shall be 
available for review by the procuring activity. 

QUALITY ASSURANCE PROVISIONS 

Responsibility for Inspection 

Unless otherwise specified in the contract or purchase order, the-manufacturer is responsible for the !')erformance of 
all inspection requirements specified herein. Except as otherwise specified, the manufacturer may utilize his own 
facilities or any commercial laboratory acceptable to the procuring activity. The procuring activity may, at its 
discretion, perform any of lhe inspections set forth in the specification where such inspections are deemed 
necessary to assure supplies and services con.form to prescribed requirements. 

4.1.2 Inspection at Point of Delivery 

The procuring activity may, at its discretion, reinspect any or all of the delivered parts. (Excluding Group B 
destructive samples as defined by Ml L-STD-883). All parts found to be defective and/or lacking specified 
documentation (such as test documentation) may be returned to the manufacturer at the manufacturer's expense. 

4.1.3 Inspection Records 

The manufacturer shall maintain a reliability data and records library. This library shall have on file, for review by 
the procuring activity, records of examination, qualification test results, variables data (when required) and all other 
pertinent data generated on devices manufactured to this specification. 

4.1.4 Control of Procurement Sources 

The manufacturer shall be responsible for assuring that all supplies and services conform to this specification, the 
detail specification and the manufacturer's procurement requirements. 

4.1.4.1 Manufacturer's Receiving Inspection 

Purchased supplies shall be subjected to inspection after receipt as necessary to assure conformance to contract 
requirements. In selecting sampling plans, consideration. shall be given to the controls exercised by the procurement 
source and evidence of sustained quality conformance. 

4.1.4.2 The manufacturer shall provide procedures for withholding from use all incoming supplies pending completion of 
required tests or receipt of necessary certification or test records and their evaluation. 

4.1.4.3 The manufacturer shall initiate corrective action with the procurement source depending upon the nature and 
frequency of receipt of nonconforming supplies. 
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4.1.5 Procuring Activity Quality Assurance Representative 

The procuring activity, may, at its discretion, place quality assurance representatives in the manufacturer's plant as 
deemed necessary to assure conformance to contract requirements in. any non-proprietary phase of design, 
fabrication, processing, inspection, testing, and reliability of the integrated circuits being produced. The 
manufacturer shall provide reasonable facilities and assistance for the safety and convenience of such personnel in 
the performance of their duties. Inspection and test procedures shall be made available for review by the quality 
assurance representative. 

4.2 •Qualification and Quality Conformance Inspection 

4.2.1 Qualification 

Manufacturer's qualification shall be based on compliance with the established reliability test program requirements · 
of paragraph 4.2.1.1 herein. The manufacturer may, at his discretion, substitute the qualification. test plan of 
paragraph 4.2.1.2 in order to establish initial qualification .. However, the substitution. of parapraph 4.2.1.2 does not 
re.Ii eve the manufacturer from the responsibility of establishing.an in-house reliability evaluation program as defined 
by paragraph 4.2.1.1. 

4.2.1.1 Established Reliability Test Program 

The manufacturer shall have an established and well defined in-house reliability program. This program shall be so 
designed as to demonstrate that the manufacturer's product is capable of meeting, as a minimum, the environmental 
and minimum life requirements listed in Table I herein. The reliability program may be modeled after the te.st 
procedure of Table I or it may take the form of a step-stress testing program similar to that defined by 
MIL-STD-883, Method T5006. The program shall be on-going in nature; that is, at specified intervals .the 
manufacturer shall randomly select product that is representative of current production techniques, and subject the 
devices to the specified tests. Sampling shall be done on each generic family. 

1 
4.2.1.2 Qualification Test Program 

In lieu of meeting the requirements of 4.2.1.1, the manufacturer may establish qualification by performing an 
initial, one-time qualification test in accordance with Table I herein. Qualification testing shall be performed on 
each generic family supplied to. this specification. Upon successful completion of thequalification program, the 
manufacturer shall. remain qualified for a period not to exceed.12 calendar months. Continued qualification shall 
then be based on compliance with the requirements of paragraph 4.2.1.1. 

4.2.1.3.1 Procedures and Definitions 

! 4.2.1.3.1 Sampling Procedure 

Device selection for the qualification procedure of 4.2 .. 1.1 or 4.2.1.2 shall be ba.sed on a random sampling 
technique. Testing shall be done on a mixture of device types that adequately represent the entire generic family. 
The following is a recommended mix ratio: 

4.2c 1.3.2 Generic Family 

Gates 
Flip-Flops 
MSI 

65% of total sample 
25% of total sample 
10% of total sample 

Electrically and structurally similar devices shall be said to comprise a generic family (e.g., TTL) if they meet the 
following criteria: 

a) Are designed with .the same basic circuit-element configuration such as TTL, DTL, ECL, or 
Linear, and differ only in the number or complexity of specified circuits whic.h they.contain. 

b) Are designed for the same supply, bias and signal voltage, and for input/output capability With 
each other under an established set of loading rules. 

c) Are enclosed iri housing (packages) of the same basic construction (e.g., hermetically sealed flat 
packages, dual-in-line cermaic, dual-in-line plastic) and outline, differing only in the number of 
active housing terminals included <rnd/or utilized. 

-
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4.2.2 Quality Conformance Inspection (Lot Inspection) 

When specifically called out on the purchase order or contract, the manufacturer shall perform the lot qualification 
inspections, Group B and/or Group C in Table 11. 

4.2.2.1 Lot Acceptance Sampling 

4.2.2.2 

Statistical sampling for Group B and/or Group C lot acceptance inspections shall be in accordance with 
Ml L-M-38510 Table B-1. 

Group B samples shall be selected from sub-lots that have successfully completed all of the 100% processing steps, 
up to and including Group A Lot Acceptance, specified on the applicable process flow chart. 

Resubmission/Failed Lots 

Where a lot fails any one of the sub-group qualification requirements of Table 11, it may be resubmitted a maximum 
of one time for qualification to that particular sub-group provided an analysis is performed to determine the failure 
mechanism for each reject device in the sub-group, and that it is determined that the failures are due to one of the 
following: 

a) Testing error resulting in electrical damage to devices, 

b) A defect that can effectively be removed by rescreening the lot, 

c) Random defects which do. not reflect poor basic device designs or poor workmanship. 

4.2.2.3 Early Shipments 

When lot qualification inspection is being performed for a specific contract or purchase order, the accepted 
Group A devices that are awaiting shipment pending successful completion of Group B and/or Group C, shall be 
stored in the MACH IV bonded locker.i Under no circumstances shall such parts be shipped prior to the successful 
completion of the Group B tests. 

4.2.2.4 Group B Test Data 

All data generated by Group B and/or Group C testing shall accompany the initial shipment of devices. This data 
shall consist, at a minimum, of the following: 

a) Attributes data for Group B. Endpoints for the subgroups are v.isual per the applicable 
MIL-STD-883 test method. 

b) Variables data for Group C subgroups 1, 2, 4, and 5. Endpoints for these subgroups shall be 
"critical eletrical parameters" only. These parameters are designated by an asterisk(*) on the 
detail specification. 

4.2.2.5 Procedure In Case Of Test Equipment Failure Or Operator Error 

Where an integrated circuit is believed to have failed as a result of faulty test equipment or operator error, the 
failure shall be entered in the test record which shall be retained for review along with a complete explanation 
verifying why the failure is believed to be invalid. If it is determined that the failure is invalid, a replacement 
integrated circuit from the same inspection lot may be added to the sample. The replacement integrated circuit shall 
be subjected to all those tests to which the discarded integrated circuit was submitted prior to its failure, and any 
remaining specified test to which the discarded integrated circuit was not subjected prior to its failure. 

4.3 Quality Assurance Processing, Methods and Procedures 

This section establishes the test methods and conditions to be used for the 100% processing (screening) 
requirements specified by the applicable process flow chart. 

4.3.1 Precap Visual Inspection 

Each microcircuit shall be required to pass the appropriate precap visual inspection defined as follows. Precap Lot 
Acceptance shpl 1 be per paragraph 4.6. 
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4.3.1.1 

4.3.1.2 

4.3.1.3 

4.3.2 

4.3.3 

' 4.3.4 

MACH IV PROCUREMENT SPECIFICATION 

Level 11 devices shall be visually inspected in accordance with the criteria listed in Section 6.1.3 of this specification. 
Inspection procedures and equipment requirements shall be as defined in MIL-STD·883. 

Level I and 111 devices shall be visually inspected in accordance with MIL·STD-883, Method 2010.1, Condition Bas 
defined by Revision Notice 2 dated November 20, 1969. (See Note 6.1.2.) 

Level IV devices (designated for NASA type applications) shall be visually inspected in accordance with 
Ml L-STD-883, Method 2010.1, Condition A as defined by Revision Notice 2 dated November 20, 1969. (See 
Note 6.1.1.) 

·Stabilization Bake 

The purpose of this test is to determine the effect on microelectronic devices of baking at elevated temperatures 
without electrical stress applied. Test shall be performed in accordance with Ml L-STD-883, Method 1008, 

Condition C. • 

Thermal Shock 

The purpose of this test is to determine the resistance of the device to sudden exposure to extreme changes in 
temperature. Test shall be performed in accordance with Ml L-STD-883, Method 1011, Condition A. 

Temperature Cycle 

This test is conducted for the purpose of determining the resistance of a part to exposures at extremes of high and 
low temperatures, and to the effect of alternate exposures to these.extremes, such as would be experienced when 
equipment or parts are transferred to and from heated shelters in arctic areas. Test shall be performed in accordance 
with Ml L-STD·883, Method 1010, Condition C, minimum of 10 cycles. 

4.3.5 Mechanical Shock 

4.3.6 

The shock test is intended to determine the suitability of the devices for use in electronic equipment which may be 
subjected to moderately severe shocks as a result of suddenly applied forces or abrupt changes in motion produced by 
rough handling, transportation, or field operation. Test shall b.e performed in accordance with MI L'STD-883, 
Method 2002, Condition B, five blows minimum. 

Centrifuge 

The centrifuge test is used to determine the effects ofl microelectronic devices of a centrifugal force. lhis test is 
designed to indicate structural and mechanical weaknesses not necessarily detected in shock and vibration tests. 
Test shall be performed in accordance with Ml L-STD-883, Method 2001, Condition E. 

·I 4.3.7 Fine Leak Test 

,;,I 

Each integrated circuit shall be subject to a fine leak test in accordance with paragraph 4.3.7 .1 or 4.3.7 .2. The 
method shall be optional providing it is consistent with and capable of detecting the specified leak rate of the 
applicable process flow chart. 

4.3.7.1 Helium Leak Test 

Helium leak test shall be performed in accordance with MIL-STD·883, Method 1014, Condition A. Helium bomb 
pressure shall be 30 psig maximum, bomb time shall be 4 hours minimum. 

4.3. 7.2 Radiflo Leak Test 

Radiflo leak test shall be performed in accordance with MIL·STD-883, Method 1014, Condition B. Krypton 85 
bomb pressure and dwell time are a function of the radioactivity level and shall be selected so as to conform to the 
equations given in Condition B. 

4.3.8 Gross Leak Test 

Each integrated circuit shall be subjected to the appropriate gross-leak test of paragraphs 4.3.8.1 or 4.3.8.2. The 
manufacturer may, at his option, perform gross-leak testing after the Set I Final Electrical Tests of paragraph 4.3.9. 
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4.3.8.1 Glass to metal hermetic flat packs shall be tested in accordance with MIL-STD-883, Method 1014, Condition C, 
Step 2. Units will be bombed 4 hours minimum at 30 psi in FC-78. Units will then be immersed in FC-40 at +125°C 
±5°C for 20 seconds minimum and observed for one large bubble or a continuous stream of small bubbles. 

4.3.8.2 Glass to glass (ceramic) hermetic paCk<!ge shall be tested in accordance with MIL-STD-883, Method 1014, 
Condition C, Step 1. 

4.3.9 Final Electrical Test (Set I) 

4.3.10 

4.3.11 

Each integrated circuit shall be required to pass the electrical requirements of Subgroup 1 of the detail specification 
(DC@ +25°C). The manufacturer shall also perform such additional testing necessary to assure the parts will meet 
the temperature extreme limits. 

Burn-In 

The burn-in screen is performed for the purpose of eliminating marginal devices, those and early life failures 
evidenced as tjme and stress dependent. Test shall be in accordance with MIL-STD-883, Method 1015, Condition D 
or E at 125 ± 5°C for 168 hours minimum. The bias shall be removed from the devices prior to their return to 
25°C. (See Note 6.3) 

Final Electrical Test (Set II) 

Each integrated circuit shall be required to pass the electrical requirements of the detail specifications. The 
following te~ts S~illl be performed as a minimum: d-c at maximum and minimum rated temperatures, and switching 
parameters at 25 C. 

The manufacturer may, when deemed necessary, elect to perform ·additional electrical testing over and above the 
requirements stated herein. 

4.3.12 Radiographic Inspection (X-ray) 

Test shall be performed in accordance with Ml L-STD-883, Method 2012. The integrated circuit shall be required to 
pass a radiographic inspection to these requirements. In addition, the acceptance criteria shall meet, as a minimum, 
the requirements of NASA MSFC specification MSFC-STD-355. 

4.3.13 External Visual Inspection 

The purpose of this examination is to verify that materials, construction, marking, and general workmanship are as 
specified. Examination shall be in accordance with Ml L-STD-883, Method 2009. 

4.4 Group A Lot Acceptance 

Each lot of integrated circuits shall be sampled by Quality Control to the L TPD's given below: 

GROUP A ACCEPTANCE 

LTPD 
SUBGROUP 

LEVEL LEVEL 

1&11 Ill & IV 

Subgroup 1 
7% 5% 

25"C, d·c 

Subgroup 2 
7% 5% 

+125"C. d-c 

Subgroup 3 
7% 5% 

-55"C, d-c 

Subgroup 4 
15% 10% 

Switching Speed 
@ +25"C 

NOTE: Functional·tests included in d-c tests. 
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TABLE I 
MANUFACTURERS QUALIFICATION PROCEDURE 

TEST 

Subgroup 1 

Physical Dimensions 

Visual and Mechanical 

Subgroup 2t 

Solderabil ity 

Subgroup 3t 

Thermal Shock 
Temperature Cycling 
Moisture Resistance 

Critical Electrical Parameters 

Subgroup 4:j: 

Meehan ical Shock 
Vibration Variable Freq. 
Constant Acceleration 
Critical Electrical Parameters 

Subgroup 5t 

Lead Fatigue 
Fine Leak 
Gross Leak 

Subgroup 6t 

Salt Atmosphere 

Subgroup 7:j: 

Storage Life 
Critical Electrical Parameters 

Subgroup B:j: 

Operating Life 

Critical Electrical Parameters 

Subgroup gt 

Bond Strength 
a. Thermocompressions 
b. Ultrasonic 

MIL-STD-883 
METHOD 

2008 

2003 

1011 
1010 
1004 

5004 

2002 
2007 
2001 
5004 

2004 
1014 
1014 

1009 

1008 
5004 

1005 

5004 

2011 
2011 

CONDITIONS 

Condition A & B 

Condition B 
Condition C 
Omit step 78 and 

Initial Conditioning 
25°c, ·Dc 

Condition B 
Condition A 
Condition E 
25°, DC 

Condition B 2 
Condition A, Per Para. 4.3. 7 Herein 
Condition C, Per Para. 4.3.7 Herein 

Condition A, Omit Initial Conditioning 

150°C, 1000 Hrs, Minimum 
25°C, DC 

125°C, 1000 Hrs. Minimum Return 
to 25° C without bias 

25°C, DC 

Condition B, D 
Condition B, D 

LTPD 

15 

15 

15 

15 

15 

15 

10 

10 

10 devices not 
greater than 1% 
defective 

1 tv.isual and/or hermetic end points hence electrical or visual rejects may be used. Reference Ml L-STD-883. Method 500f), Para. 3.4. 

+Electrical end points only. 
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TABLE II 
LOT ACCEPTANCE/PERIODIC QUALIFICATION TEST 

(GROUP B/GROUP C) 

TEST 

Subgroup 1 

Physical Dimensions 
Visual and Mechanical 

Subgroup 2 

Marking Permanency 
Visual and Mechanical 

Bond Strength 

Subgroup 3t 

Solderability 

Subgroup 4t 

Lead Fatigue 

Fine Leak 
Gross Leak 

Subgroup 1 :j: 

Thermal Shock 

Temp. Cycle 
Moisture Resistance 
Critical Electrical Parameters 

Subgroup 2+ 

Mechanical Shock 
Vibration Variable Freq. 

Constant Acceleration 
Critical Electrical Parameters 

Subgroup 3 

Salt Atmosphere 

Subgroup 4:j: 

High Temp. Storage 
Critical Electrical Parameters 

Subgroup 5:j: 

Operating Life Test 
Critical Electrical Parameters 

MIL-STD-883 

METHOD 

2008 

2008 

2008 

2011 

2003 

2004 
1014 
1014 

1011 
1010 

1004 
5004 

2002 
2007 
2001 

5004 

1009 

1008 
5004 

1005 

GROUP B 

CONDITIONS 

Condition A 

Condition B, para. 3.2.1 
Condition B per applicable 

detail specification 
Condition B or D 

2 grams for Au bonds 
1 gram for Al bonds 

Conditions 82 
Condition A, per para. 4.3.7 of this spec. 
'condition C, per para. 4.3.8 of this spec. 

GROUPC 

Condition B 
Condition C 
Omit Initial Cond. & step 78 

25°C, DC 

Condition B 
Condition A 
Condition E 
25°C, DC 

Condition A Omit Initial Conditioning 

150°C, 1000 Hrs. 
25°C, DC 

125°C, 1000 Hrs. Minimum 

25°C, DC 

LTPD 
LEVEL LEVEL 

I& II lll&IV 

15 10 

15 5 

15 10 

15 10 

15 10 

15 10 

15 10 

10 7 

10 

tvisual and/or hermetic end points hence electrical or visual rejects may be used. Ref-erence Ml L-STD-883. Method 5005, Para. 3.4. 

:l:E1ectrical end points only, 
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4.5 Certification 

The manufacturer shall include a certificate of compliance with each shipment of parts. This certificate shall 
indicate that all specified tests and requirements of this specification have been made or met, and that the .lot of 
devices (identified by lot and/or batch number) are acceptable. The certificate shall bear the 'l<Jme and signature of 
the manufacturer's Quality Control representative, the date of acceptance or signing, and any pertinent notes as 
applicable. 

4.6 Precap Lot Acceptance 

5.0 

After each precap inspection the lot of devices shall be sampled by quality control and inspected for the specified 
visual criteria. The sampling plan shall be: 

40X criteria - 1.0% AQL 
1 OOX criteria - 1.0% AQL 

PREPARATION FOR DELIVERY 

5.1 Final Visual Shipping Inspection 

Each lot. of microcircuits and its associated documentation shall be sampled by Quality Control. and visually 
inspected for tile.following: 

a) Scratched, nicked or bent leads 

b) Damaged .header (packages) 

c) All test data specified in section 4.0 

~! Certificate of Compliance as specified in section 4.0 

e) All otper pertinent documentation required and sp~cifi~ by this specification. 

5.2 Packing Requirements 

Parts shall be packed in containers of the type, size, and kind comrqonly used which will ensure acceptance by 
common carriers and safe delivery at the destination and in actordancew.ith Ml L-M-55565, Level .C: The containers 
shall J>e de<Jrly marked with 'manufacturer's name or symbol. The manufacture;'s FEDE RALSUPPL Y CODE FOR 
MANUFACTURER (FSCM) shall be included if applicable. 

5.3 Preservation ancj P~ckage Identification 

the package shall be marked l/Vith the following: 

The country of origin if other and U.S.A. 
Procuring activity parts number 
Purchase order number 
Material nomenclature 
Quantity 
Lot number 
Date code 

This inform<1tion shall appear on the label or shall be directly marked on each container. Method is optional. 

6.0 NOTES 

6.1 J>recap Visual Method 2010.1 

The following precap criteria may be in conflict with the circuit design topology and construction techniques of 
some microcircuit manufacturers. Where such a conflict does exist, the inspection criteria listed herein may be 
waived: (Reference paragraph 3.0 of MIL-STD-883, Method 2010.1) 

6.1.1 Preseal Visuallnspection, Test Condition A (Level IV) 
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6.1.1.1 Paragraph 3.1.6.3 is clarified as follows: 

When the criteria of 3.1.6.3(b) is in conflict with 3.1.6.3(a), the criteria of 3.1.6.3(a) shall take precedence. 
(Note: This clarification is with respect to die symmetry only.) 

6.1.1.2 Paragraphs 3.1.1.1 (a) and 3.1.1.2(a) are clarified as follows: 

6.1.1.3 

6.1.2 

"Any scratch or void in the metallization that leaves less than 50 (75) percent of the original metal width 
undisturbed" shall be rejected. When a bi-metallization system is used (e.g. Moly-Gold) the scratch or void must 
penetrate entirely through the gold and expose moly or oxide. 

Paragraph 3.1.4.3(c) delete: (Applicable to gold ball bonds only) "Bonds in the fillet area (or the point where 
metallizations exits from the bonding pad) which reduces the major distance between the bond periphery and edge 
of fillet to less than 50 percent of the narrowest normal width of the interconnecting metallization." 

Preseal Visual Inspection, Test Condition B (Levels I & Ill) 

•
6.1.2.1 

6.1.2.2 

Paragraph 3.2.1.7(a) delete the 40 percent perimeter requirement. (Selected devices only) 

Paragraph 3.2.4.3(a) substitute the following criteria: "Bonds placed so that the wire exiting from the bond appears 
to come closer than two wire diameters to another wire, bonding pad, or package land, after a distance of 10 mils 

2-20 

6.1.2.3 

6.1.3 

from the die surface. 

Paragraph 3.2.4.3(c) delete. "Bonds in the fillet area (or the point where metallizations exits from the bonding pad) 
which do not exhibit a line of undisturbed metallization visible between the periphery of the bond and at least one 
side of the fillet (or one side of the connecting stripe) when viewed from above." 

Preseal Visual Inspection, Test Condition B (Level II) 

The same comments of 6.1.2 are applicable here plus the following: 

6.1.3.1 Paragraph 3.2.1.1 (a) change to read as follows: "Scrathces or voids in metallization exposing oxide for more than 
50 percent of the lead width or alternately, a scratch or void greater than 0.5 mils in length exposing oxide." 

6.1.3.2 Paragraph 3.2.1.1 (b) change to read as follows: 

"Any scratch in the metallization over an oxide step which leaves less than 50 percent of the original metal width 
undisturbed." 

6.1.3.3 Paragraph 3.;1.1.2(b) change to read as follows: 

"Any void in the metallization over an oxide step which leaves less than 50 percent of the remaining metal 
undisturbed." 

6.1.3.4 Paragraph 3.2.3(d) delete. 

"Any crack which exceeds 1.0 mil in length inside the scribe grid or scribe line that points toward active 
metallization or circuit area." 

6.1.3.5 Paragraph 3.2.6.1 (b) change to read as follows: 

"Attached gold or silicon material that appears to bridge any two unpassivated metallization areas, two package 
leads, or any lead to package metallization." 

6.2 Interconnections 

Circuit intraconnections (metallization pattern) shall be designed so that no properly fabricated connection shall 
experience a current density greater than 5 x 105 amperes/cm2, including allowances for worst case conductor 
composition, normal production tolerances on design dimensions, and nominal thickness at critical areas such as 
contact windows. 

6.3 Burn-in Method 1015 

Condition D parallel excitation or Condition E ring oscillator burn-in circuits will be used. The requirement to 
return the device to 25°C room ambient temperature with bias still applied should be omitted. Indications are that 
for most saturated logic integrated circuits the high temperature bake after bias has been removed does not allow 
defective devices to recover and beco.me good. 

6.4 Salt Atmosphere Test, Method 1009. 

Where package design consideration necessitate (such as .75" tip-to-tip metal flat packs), there may be a conformal 
coating applied prior to the salt atmosphere test. 
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APPENDIX A 

PROCl:SS CONTROL SYSTEM 

INTEGRATED CIRCUITS PROCESS CONTROL 

The integrated circuits industry has had over seven years experience in manufacturing and represents a high volume, 
mass production sector of electronics. We have overcome the usual new product growing pains and learned a great deal about 
process control systems from our experience. This article presents the philosophy and the basic elements of a process control 
system which has been found to be the most practical one for int~rated circuits manufacturing. It should also be applicable 
to any semiconductor process which must produce devices for a high reliability market. 

Integrated circuits were originally developed for the aerospace market and these are still the volume users. Hundreds of 
thousands of integrated circuits have already been delivered for use in Minuteman and Apollo alone. At the same time, the 
high volume commercial and consumer market for integrated circuits is developing very rapidly. Although most of the· • 
integrated circuits from a given manufacturer are built cm a single production line, there are many di.fferent types and . 
families: digital, linear, flip flops, choppers, gates, buffers, amplifiers, double epitaxial, monolithic, hybrids, TTL, DTL, 
EGL-hundreds of possibilities. 

The key to success in today's integrated circuits business appears to be an efficient and effective process/product 
control system. 

PRODUCT CONTROL vs, PROCESS CONTROL 

Although it is not universally understood, product control is not the same as process control. They not only have 
different means, but their ends are entirely different. True, under the proper conditions, they can be interfaced and made 
more efficient, but let us first define the terminology. 

PRODUCT CONTROL 

Product control is the inspection and sorting of material (product) to cull unacceptable material from the acceptable. It 
is the age-old task of inspection, screening, detailing, or culling. With a state-of-the-art product such as integrated circuits, this 
inspection will usually take the form of go-no-go checking for various defects. The end result of product control is to 
eliminate from succeeding steps of the process that material which the preceding steps of the process have not constructed 
properly. The basic element of a product control system is where the inspection station is removing most of the product 
which was processed improperly by tre precElding manufacturing operation. 

It will be noted that this illsp~ction 'has no control over the process~only the product. If the manufacturing operation 
should happen to start producing 100% bad product, the inspection station would remove this product, but would not 
correct the basic problem. 

If the results of the i[)spect1or1 station, in the form of yield· (or loss) data is monitored, analyzed, and compared to a 
standard set of circumstances, action c<1n be taken to correct any degradation of the manufacturing operation. This feedback 
of inform~tion effects a degree of process control i.e., a control over the proqiss which is not directly concerned with 
removing defective product. 

The feedback of product control results for process control purposes helps arhieve control over processes. 

Product control in the manufacturing area is composed of: 

1) Manufacturing Inspection 

2) Quality Control Lot Acceptance Following Manufacturing Inspections. 

1. Manufacturing Inspection 

This inspection is performed by production personnel to go-no-go defect criteria. Even in this least severe level of 
product control, the· closed loop feedback is utilized. The medium for this control. is the product yield report and process 
control management system (PCMS). which has daily and weekly management, engineering, and quality control visibility. 
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Examples of these controls are diffusion; bar inspection, slice electrical probe, pre-encapsulation, hermetic seal, and 
electrical inspections performed in the manufacturing process. 

2. Quality Control Lot Acceptance Following Manufacturing Inspection 

In areas more critical in nature; the manufacturing inspection described in ( 1) is sometimes followed by Lot 
Acceptance. Here, decisions are made on lots of inspected product with regard to engineering specifications and 
predetermined.quality 1.evels.ln this medium of control, feedback is two-fold: (1) Rejected lots are immei;liately identified for 
attention and manufacturing, engineering, and quality control are alerted as to whether process or inspection changes may 
hav\l taken place, (2) PCMS shows trends of the quality control results and is distributed weekly to all levels of department 
management. Percentages are statistically compared to past averages and significant points are noted and corrective action 
implemented. 

Examples of such control points are QC lot acceptance at epitaxial, bar inspection, pre:encapsulation, hermetic seal and 
electrical testing. 

It should be pointed out that this "Product Control" concept is also an Inspection Control concept. The inspectors 
which are checked by a lot acceptance get instant feedback if the quality of their inspection degrades. Also, through the use 
of reject analysis and yield reporting, excessive losses are noted and thus both acceptable and rejectable material is monitored. 

PROCESS CONTROL 

Process control is the activity which controls the process itself and is not directly concerned with removing the 
defective product, but in preventing the manufacture of defective product which aids the subsequent product controls. It was 
noted previously that even in the case of pure Product Control, some process control can be effected by the proper use of 
feedback tools. 

In integrated circuits manufacturing at Texas Instruments, Process Control is provided by the following: 

1) Quality Control Surveillance Points .During Manufacture 

2) Engineering Evaluation of Manufacturing Process 

3) Manufacturing Controls 

4) Failure Analysis of Discrepant Devices 

1. Quality Control Surveillance Points During Manufacture 

Process Controls examines the manufacturing process to point out the problem areas. For example: If thirty operators 
are bonding, we inspect products from all thirty operators and point out the worst three bonders to the manufacturing 
supervisor daily. This concentrates the supervisor's effort on the quality problem operator each day. This type of control is 
called operator control. 

A control where the worst machine or machines are pinpointed for corrective action by repair and maintenance 
personnel is called machine control. Examples of such controls are: X-R chart control of diffusion furnaces, visual 
surveillance of prqduct from each mounting operator, bond strength tests on bonded Integrated Circuits, hermetic seal checks 
on lid welders. 

2. Engineering Evaluation of Manufacturing Process 

Engineering maintains sample or pilot analysis at several critical points of manufacture. Here, electrical parameters are 
measured on a lot by lot basis to maintain control at that point. An example of this is the analysis performed in diffusion to 
control this portion of the manufacturing process. 

3. Manufacturing Controls 

Regular controls by manufacturing for operator performance, line balance, inventory control, and line comparison 
enhance the quality of the device. 
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4. Failure Analysis of Discrepant Devices 

Another portion of the feedback loop is through the analysis of failed devices. Regular life testing with failure analysis 
of test failures is performed on representative device series. In addition, device failures from selected points in the process are 
given to the failure analysis lab on a routine basis. By this media, Product and Process Controls can be adjusted to correct 
mechanisms which might not be discovered until actual application of the devices. 

An analysis of the complete QC process control system is shown in the attached flow charts. These charts describe the 
QC Process Control System and a brief description of each control point. 

The PCMS is a computerized report of the control points on a weekly basis. These control points have their trends 
analyzed by comparing the current percentage to past averages and calculating significant differences. Points analyzed as 
significantly different are further detailed as to exact defect descriptions. These points are then analyzed and corrective 
action developed as necessary. This weekly analysis is circulated to all levels of department management. This reporting 
system plus the immediate feedback which occurs "on-line" provides an effective follow-up scheme. 

It should be noted that the details of this system are flexible and not essential to the basic philosophy of a composite 
control system. As experience is gained in the various inspection areas and as process improvements are made, it will be found 
advantageous to suitably modify the system to keep pace with these changes. As time passes, sample sizes will be changed; 
inspection points will be added and deleted; defect criteria will bl!l made less subjective, and new defect criteria will be added 
to the inspection procedure. But none of these affect the basic philosophy of the product/process control system. 

ADVANTAGES OF THE SYSTEM 

1) It is a flexible system easily adapted to changes brought about by technological improvements or by 
changes dictated by the system itself. 

2) It is a cost optimized system in which the process or product can be stopped before unwarranted labor is 
expended. In addition, the system calls attention to the reason for defective product so that corrective 
action can be implemented. 

3) The same general system can be utilized for different degrees of maturity of a product and for different 
degrees of criticality with regard to product requirements; 

4) It combines the advantages of both the product and pro·cess control concepts. 

5) There is maximum utilization of data by closing all the feedback loops with corrective action. 

SUMMARY 

Using the various elements described above to develop a composite control system for an integrated circuits process 
results in maximizing the efficiency of inspection and utilization of inspection data. In particular, the system offers a 
practical solution for interfacing these following features: 

Product Control through 100% inspection and sorting. 

Process Control through feedback of inspection data into the process. 
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SYMBOL 

OOPERATION 

D INSPECTION 

6 SURVEILLANCE 

[)MOVE 

MAINTAIN X-R CHARTS FOR THICKNESS CONfROL~ 
VISUAL; CHIPS, CRACKS, WARPAGE, SURFACE DAMAGE, 
ETC. 

OXIDIZED SLICES ARE CHECKED FOR SCRATCHES, 
UNIFORMITY OF OXIDE, WARPAGE, AND OTHER 
EVIDENCE OF OXIDE DAMAGE. 

X-R CHARTS MAINTAINED FOR 
FURNACE CONTROL. 

QC-QUALITY CONTROL 

M-MANUFACTURING 

ORAS-QUALITY AND RELIABILITY ASSURANCE 
SPECIFICATION AVAILABLE FOR REVIEW 
AT TEXAS.INSTRUMENTS PLANT 

SILICON SLICES 

MECHANICAL POLISH SLICE 

MECHANICAL POLISH 100% INSPECT 

f\ MECHANICAL POLISH MONIOTR 
--~ ORAS61148 

OXIDATION 

100% INSPECT-OXIDIZED SLICES 

f\ OXIDATION SURVEILLANCE 
--~ ORAS 61000. 

DIFFUSION 

QC SURVEILLANCE-BASE DEPOSITION 
__ AND DIFFUSION MONITOR 

ORAS 61293, 61306. 
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SURVEILLANCE OF MANUFACTURING 
INSPECTION OF DIFFUSION FOR SURFACE 
DEFECTS SUCH·AS DIRT, CONDENSATION, 
STAINS, AND OTHER OXIDE DEFECTS. 

PILOT SURVEILLANCE OF LAYER 
THICKNESS AND RESISTIVITY. 

EACH LOT OF MATERIAL IS CHECKED FOR 
PROPER PROCESSING AND VISUAL FILM 
QUALITY AS SE!ON BY MICROSCOPIC AND 
VISUAL EXAMINATION. 

MASKS ARE CHECKED FOR OPAQUE AREA QUALITY 
AS SEEN UNDER 30X WITH BACK LIGHT. 
SHARPNESS.OF BLACK EDGES ARE CHECKED 
ALONG WITH OTHER VISUAL ATTRIBUTES. 

AT CRITICAL PROCESS POINTS TRAVELERS ARE 
CHECKED BY MANUFACTURING PRIOR TO LOT 
STARTING THE PROCESS. PROPER PROCESSING 
AND PREVIOUS STEPS ARE CHECKED FOR CORRECT· 
NESS. EACH LOT OF MATERIAL IS INSPECTED AFTER 
DEVELOPING BEFORE ETCH FOR KMER DEFECTS 
SUCH AS DI RT, SCRATCHES, DEVELOPING 
QUALIT;'f, i;XPOSURE, ALIGNMENT, MASK FLAWS, 
ETC. THEillifANUFACTURING INSPECTORS ARE 
MONIT.QBEb BY RESULTS FEDBACK FROM 
QC sui:i@1LLANCE. 

MANUFACTURING 100% INSPECTION 

I\ SURVEILLANCE-MANUFAC~URING 
--~ INSPECTION ORAS 61000 

EPITAXIAL 

I\ PILOT SLICE SURVEILLANCE ORAS 
--~60:172 

MANUFACTURING INSPECTION 

LOT ACCEPTANCE-EPITAXIAL OVER 
DIFFUSION ORAS 60474 

APPLY KMER 

LOT ACCEPTANCE-MASK INSPECtlON 
ORAS 60020 

EXPOSE AND DEVELOP KllilER 

100% INSPECT-PRE ETCH OXIDE 

I\ QCSURVEIL(ANCE, PRE ETCH OXIDE 
-.,..-~ INSPECTION, ORAS 61102 

ETCH OXIDE AND REMOVAC. KMER 
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EACH LOT OF MATERIAL IS INSPECTED BY 
MANUFACTURING AFTER OXIDE REMOVAL FOR 
OXIDE DEFECTS SUCH AS UNDERCUT, ALIGNMENT, 
INCOMPLETE OXIDE REMOVAL, DIRT, ETC. 

THE MANUFACTURING.INSPECTORS ARE 
MONITORED BY RESULTS FEDBACK F.ROM THE 
QC SURVEILLANCE. 

THIS CHECK IS A SURVEILLANCE OF TESTING 
EVAPORATION PILOT SLICES TO DEtERMINE 
METAL THICKNESS. Pll.,OTS ARE DOUBLE 
CHECKED TWICE PER WEEK PER SHIFT FROM 
EACH EVAPORATOR. THE TALYSURF (OR 
EQUIVALENT! WHICH MEASURES METAL FILM 
THICKNESS IS CHECKED FOR CALIBRATION ONCE 
PER SHIFT USING STANDARDS. 

SAMPLES ARE PULLED ONCE PER EVAPORATOR 
PER SHIFT FOR EFFECTIVENESS OF MANUFACTURING 
100% INSPECTION.,DEFECTS SUCH AS CONTAMINATION, 
SPLATTERING, FOREIGN PARTICLES, ETC, ARE MONITORED 

EACH LOT OF SLICES iS INSPECTED A+;METAL ETCH 
FOR DEFECTS SUCH AS MISALl.GNMENT, OVER 
AND UNDER EXPOSURE, WRONG PAT;:rERN, 
RESIST PEELING, ETC. THIS KMER INSPECTION 
IS PERFORMED BY _MANUFACTURll\IG ... 

THE MANUFACTURING INSPECTd:RS ARE MbNITORED 
BY RESULTS FEDBACK FROM THE QC SURVEILLANCE. 

EACH LOT OF MATERIAL IS INSPECTED BY 
MANUFACTURING AFTER METAL REMOVAL FOR 
DEFECTS SUCH AS INCOMPLETE METAL REMOVAL, 
LEADS TOUCHING siuCON QUTSIQE CONTACTS, 
MISALIGNMENT; ~EELING LEADS, ETC. 

THE MANUFACTl).RING .INSPECTORS.ARE MQNl"\OREO 
BY RESULTS FEDBACK FROM THE•OC SURVEJLLANCE. 

100% INSPECT-POST ETCH OXIDE 

. J\ QC SURVEILLANCE, POST ETCH OXIDE 
--~QRAS61101 · 

EVAPORATED METAL 

EVAPORATION PILOT SURV.EILLANCE 
/\ ORAS 60q62, ]i 

--~ TALYSURP [<;JR EOUl).l~LENTI . 
CALIBRATION CONTRbL ORAS 60583 

J\ SURVEILLANCE-META~ FILM 
--~ ORAS 60021 . 

APPLY,EXPOSE,AND DEVELOP KMER 

' 
/\ QC SURVEl.LLANCE-PRE ETCH METAL. 
-~ QRAS61016 . 

ETCH METAL A.ND REMOVE KMER 

100% INSPECTION-POST ETCH LEAOs 

IX QC SURVEILLANCE-POST ETCH METAL 
--~QRAS61017 

BAKE 

CONTACT PROBE 
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100% INSPECTION OF SLICE 
THICKNESS AND DEFECTS SUCH AS METAL 
SHORTS, UNDERCUT, PEELING, ETC. 

X-R CHARTS MAINTAINED FOR THICKNESS CONTROL 
ON MACHINE AND MANUFACTURING INSPECTORS. 

EACH SCRIBE MACHINE IS CHECKED ONCE 
EVERY TWO HOURS FOR CHIPS, CRACKS, ETC. 

EACH LOT OF BARS IS INSPECTEO 
FOR VISUAL DEFECTS SUCH AS SCRJBE 
DAMAGE, PEELING METAL, OPEN LEADS, 
CRACKS, ETC. 

EACH LOT OF HEADERS IS CHECKED FOR 
BOND ABILITY AND DISCOLORATION BY 
SIMULATING IN USE CONDITIONS 

A SAMPLE OF BARS IS CHECKED ONCE PER SHIFT 
BEFORE .MOUNT TO DETERMINE ESCAPES FROM BAR 
INSPECTION AND TO ALLOW A BASE FOR 
SURVEILLANCE OF DAMAGE WHICH OCCURS 
BETWEEN BAR INSPECT AND BONDING. 

AT BAR MOUNT EAC.H OPERATOR'S WORK IS 
MONITORED EACH SHIFT FOR WORKMANSHIP TYPE 
DEFECTS. OPERATORS ARE CLASSIFIED BY PERCENT 
DEFECTIVE AS CERTIFIED BY LOT ACCEPTANCE. 

BACKGRIND 

100% INSPECT -POST BACKG RIND 

j\ QC SURVEILLANCE-POST BACKGRIND 
- ---~ ORAS 61290 

MULTI PROBE (DC CHECK OF EACH BAR) 

SCRIBE AND BREAK 

j\ SURVEILLANCE-SCRIBE AND 
- - ~ BREAK ORAS 61020 

MANUFACTURING BAR INSPECTION 

BAR INSPECT LOT ACCEPTANCE 
ORAS 60031 

MOVE TO ASSEMBLY 

FINISHED HEADER .INSPECTION 

ORAS NO. 60022 

___ _g 

MOUNT BARS 

PRE-MOUNT BAR SURVEILLANCE 
ORAS NO. 60543 

MOUNT SURVEILLANCE 
ORAS NO. 60353 
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THE ALLOY MACHINES ARE CHECKED TWICE PER SHIFT 
FOR DEFECTS SUCH AS INCOMPLETE ALLOY, BAR 
ORIENTATION, SCRATCHES, ALLOY MATERIAL ON THE 
BAR, ETC. 

EACH NEW FRIT MIXTURE HAS A USE TEST PERFORMED 
FROM IT BEFORE BEING RE LEASED TO PRODUCTION. 
ONCE PER DAY A MICROSTRUCTURE ANALYSIS IS 
PERFORMED FROM EACH MOUNT FURNACE. TWICE PER 
SHIFT A SAMPLE FROM EACH FURNACE IS SUBJECTED 
TO TORQUE TEST FOR FURNACE CONTROL. 

' I 

~-~ 
I 
I 
L _ _/\ 
~ 

ALLOY MOUNT 
ORAS 60413 

FRIT CONTROL 
ORAS NO. 60824 

M POST MOUNT INSPECTION 

THE BONDING MACHINES ARE CHECKED FOR SUB­
STRATE TEMPERATURE ONCE PER SHIFT. CAPILLARY 
PRESSURE IS CHECKED ONCE PER WEEK. 

EACH BONDER IS CHECKED A MINIMUM OF TWICE PER 
SHIFT FOR WORKMANSHIP DEFECTS SUCH AS BONDS 
50% OFF THE PAD, TIGHT WI RES, SHORTED WI RES, 
IMPROPER BOND SIZE, ETC. OPERATORS ARE 
CLASSIFIED DAILY INTO THREE CLASSIFICATIONS; 
CERTIFIED, MONITOR AND 100% INSPECT. 

PULL AND SHEAR TESTS ARE PERFORMED EACH 
SHIFT TO MONITOR PROCESS BOND STRENGTH 
VARIABILITY. 

ONCE PER SHIFT A SAMPLE OF BARS IS CHECKED 
AFTER BONDING TO DETERMINE PROCESS DAMAGE. 

EACH LOT OF DEVICES IS SAMPLED TO 
DETERMINE ACCEPTABILITY TO STANDARD 
DEFECT CRITERIA SUCH AS OPEN WIRES, 
SHORTEDWIRES, EXTRANEOUS MATTER, ETC. 

EACH WELDER is CHECKED EVERY TWO HOURS 
TO DETERMINE PROPER OPERATION. BOTH 
FINE LEA!K TESTS AND GROSS (BUBBLE) LEAK 
TESTS ARE PERFORMED. MOISTURE MONITQRS 
ARE ALSO CHECKED AND VISUAL WELD QUALITY 
MONITORED. 
A SAMPLE OF UNITS IS SUBJECTED TO A TORQUE 
TEST THAT DETERMINES THE STRENGTH OF THE 
PACKAGE TO LID SEAL. 
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/\ BONDING MACHINE CONTROL 
-----t.£3 ORAS NO. 60494 

BONDING 

BONDING SURVEILLANCE 
ORAS NO. 60033 r-~ 

I 
--+--~ 

I 

BOND STRENGTH TESTS 
ORAS NOS. 60034 & 60543 

I 
L /\ POST BOND BAR SURVEILLANCE 
-~ ORAS NO. 60543 

INSPECTING NETWORKS PRE-CAP 
40X AND 100X INSPECTION. 

PRE CAP LOT ACCEPTANCE 
ORAS NO. 60035 

ENCAPSULATION 

---~ 

---~ 

WELDER CONTROL 
ORAS NO. 60036 

C-DIP TORQUE TEST 
ORAS 61019 

MOVE TO HIGH RELIABILITY FINAL 
TEST AREA. 

PRINTED IN U.S.A 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT Al 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT f 
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INDEX 

FUNCTION 

OPERATIONAL AMPLIFIERS 

General Purpose Operational Amplifiers 

H igh·Performance Operational Amplifiers 

Dual High-Performance Operational Amplifiers 

DIFFERENTIAL COMPARATORS 

Differential Comparators 

Differential Comparators with Strobes 

Dual-Channel Differential Comparators with Strobes 

Dual Differential Comparators 

Dual Differential Comparators with Strobes 

VIDEO AMPLIFIERS 

Differential Video Amplifiers 

LINE CIRCUITS 

Dual Line Drivers 

Dual Line Receivers 

Dual Differential Line Receiver 

Quadruple Line Receiver 

*For outline drawings of all packages, see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°C to 125°C 0°c to 70°C 

SN52702A 

SN52702 SN72702 

SN52101A SN72301A 

SN52107 SN72307 

SN52709A 

SN52709 SN72709 

SN52741 SN72741 

SN52748 SN72748 

SN52770 SN72770 

SN52771 SN72771 

SN52558 SN72558 

SN52747 SN72747 

SN52710 SN72710 

SN52810 SN72810 

SN52510 SN72510 

SN52711 SN72711 

SN52811 SN72811 

SN72720 

SN52820 SN72820 

SN52514 SN72514 

SN52733 SN72733 

SN5510 

SN7510 

SN5511 SN7511 

SM5512 SM7512 

SN5514 SN7514 

SN55109 

SN75109 

SN55110 

SN75110 

SN55107A 

SN75107A 

SN55108A 

SN75108A 

SN75150 

SN75100L 

SN75154 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

PACKAGES* 

Plug-

Dual-In-Line In Flat 

N L s 
N L s 
N p L z, 
N p L z 
N p L s 
N p L s 
N p L z 
N p L z 
N p L z 
N p L z 

p L 

N 

N L s 
N p L z 
N p L z 
N L s 
N L 

N 

N 

N 

N L 

L F 

L F 

N L F 

L 

L 

N 

N 

N 

N 

N p 

L 

N 
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3-68 

3.79 

3·60 

3.72 

3·85 

3-77 

3.91 

3·66 

3.94 

3·101 

3-108 

3·115 

3-121 

3-121 

3-130 

3-130 

3-130 

3-130 

3-130 

3-130 

3-130 

3-130 

3-149 
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FUNCTION 

SENSE AMPLIFIERS 

Dual-Channel Sense Amplifiers 

Dual-Channel Sense Amplifiers 

with Complementary Outputs 

Dual.Channel Sense Amplifiers with Output Registers 

Dual Sense Amplifiers 

Dual Sense Amplifiers ~ith Preamplifier Test Points 

MEMORY AND PERIPHERAL DRIVERS 

2 X 4 Transistor Arrays 

Memory Driver 

Memory Driver with Decode Inputs 

Dual Peripheral Drivers 

Diode Arrays 

VOLTAGE REGULATOR 

Voltage Regul'l!tor 

co UNICATIONS CIRCUITS 

lqgarithmic Amplifiers. 

Balanced Mixers 

CONSUMER CIRCUITS 

,Consumer Citcuits Summary 

Stereo Demi>dulat9r 

*For outline drawings of all packages,.see Section 1. 

OPERATING TEMPERATURE 

RANGE 

-55°.C· to 125° C 0° C to 70° C 

SN7522 

SN7523 

SN7520 

SN7521 

SN7526 

SN7527 

SN7524 

SN7525 

SN75234 

SN75235 

SN7528 

SN7529 

SN75238 

SN75239 

SN75303 

SN75308 

SN75325 

SN75324 

SN75450A 

SN75451A 

SN75452 

SN75453 

SN75454 

TI02lA Series 

lsN72400 

SN56502 SN76502 

SN56514 SN7S514 

SN76110 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
' J 

J 

J 

PACKAGES* 

Plug-

Dual-In-Line In Flat 

-N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N s 
N 

N 
p 

p p 

p 

p 
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N L 

N 

N L 

111 
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OPERATIONAL AMPLIFIER SELECTION GUIDE 

Series 52 
TYPE SN52702 SN52709 SN52741 SN52747 SN52748 SN52770 SN52771 SN52558 SN52101A SN52107 

WideBW, Internally Extended Dual 741 
Internally General Dual Precision UNIT 

FEATURES General Compensated BW, Super($ Super {J in 8-pin 
Op Amp Compensated Purpose SN52741 

Gen. Pur. ·Package Purpose Gen. Pur. 

Input Offset Voltage, Max 5 5 5 5 5 4 4 5 2 2 mV 

Input Offset Current, Max 500 200 200 200 200 2 2 200 10 10 nA 

T emperatUre Coefficient of 

Input Offset Voltage, Typ 
10 6 7 7 7 10 10 7 3 3 pV/°C 

Input Bias Current, Max 10,000 500 500 500 500 15 15 500 75 75 nA 

Voltage Amplillcation, Min 1.4 25 50 50 50 50 50 50 50 50 V/mV 

Slew Rate at 

Unity Gain, Typ 
1.7 0:3 0.5 0.5 0.5 2.5 2.5 0.5 0.5 0.5 V/ps 

Unity-Gain Bandwidth, Typ 30 5 1 1 1 1.3 1.3 1 1 1 MHz 

- Min Supply VolUlge +6,-3 ±9 ±5 ±5 ±5 ±3 ±3 ±5 ±3 ±3 v 
Max Supply Vol- +14,-7 ±18 ±22 ±22 ±22 ±22 ±22 ±22 ±22 ±22 v 
Input Voltage Range, Min 0.5 to-4 ±8 ±12 ±12 ±12 ±12 ±12 ±12 ±15 ±15 v 
Differential lnpUt 

Voltage Rating 
±5 ±5 ±30 ±30 ±30 ±30 ±30 ±30 ±30 ±30 v 

Internal Compensation No No Yes Yes No No Yes Yes No Yes 

Offset Adjust No No Yes Yes Yes Yes Yes No Yes Yes 

Input Protection No No Yes Yes Yes Yes Yes Yes Yes Yes 

Output Protection No No Yes Yes Yes Yes Yes Yes Yes Yes 

Series 72 

TYPE SN72702 SN72709 SN72741 SN72747 SN72748 SN72770 SN72771 SN72558 SN72301A SN72307 

WideBW, 
General 

Internally Extended Dual 741 
Dual Precision ln:ternally UNIT FEATURES General Compensate~t BW, SupertJ Super~ in 8-pin 

Purpose SN72741 Op Amp Compensated 
Purpose Gen. Pur. Gen. Pur. PaCkage 

Input Offset Voltage,. Max 5 7.5 6 6 6 10 10 6 7.5 7.5 mV 

Input Offset CurTent, Max 500 500 200 200 200 10 10 200 50 50 nA 

Temperature Coefficient of 

Input Offset.Voltage, Typ 
5 6 7 7 7 10 10 7 6 6 µV/°C 

Input Bias Current.. Max 15,000 1500 500 500 500 30 30 500 250 250 nA 

Voltage Amplification, Min 1 15 20 20 20 35 35 20 25 25 V/mV 

SleW Rate at 

Unity Gain, Typ 
1.7 0.3 0.5 0.5 0.5 2.5 2.5 0.5 0.5 0.5 V/µs 

Unity-Gain 

Bandwidth, Typ 
30 5 1 1 1 1.3 1.3 1 1 1 MHz 

Min Supply Voltage ffl,-3 ±9 ±5 ±5 ±5 ±3 ±3 ±5 ±3 ±3 v 
Max Supply Voltage +14, -7 ±18 ±18 ±18 ±18 ±18 ±18 ±18 ±18 ±18 v 
Input Voltage Range, Min 0.5to-4 ±8 ±12 ±12 ±12 ±11 ±11 ±12 ±12 ±12 v 
Differential Input 

Voltage Rating 
±5 ±5 ±30 ±30 ±30 ±30 ±30 ±30 ±30 ±30 v 

Internal Compensation No No Yes Yes No No Yes Yes No Yes 

Offset Adjust No No Yes Yes Yes Yes Yes No Yes Yes 

Input Protection No No Yes Yes Yes Yes Yes Yes Yes Yes 

Output Protection No No Yes Yes Yes Yes Yes Yes Yes Yes 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52101A, SN72301A 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• 
• 
• 
• 
• 

Low Input Currents 
Low Input Offset Parameters 
Frequency and Transient Response 
Characteristics Adjustable 
Short-Circuit Protection 
Offset-Voltage Null Capability 

• 
• 
• 
• 

Designed to be Interchangeable with 
National Semiconductor LM101A and LM301A 
No Latch-Up 
Large Common-Mode and 
Differential Voltage Ranges 
Same Pin Assignments as 
SN52709 and SN72709 

description 
The SN52101 A and SN727301 A are high-performance operational amplifiers, featuring very low input bias current and 
input offset voltage and current to improve the accuracy of high-impedance circuits using these devices. 

The high common-mode input voltage range and the absence of latch-up make the SN52101 A and SN72301 A ideal for 
voltage-follower applications. The devices are protected to withstand short-circuits at the output. The external 
compensation of the SN52101 A and the SN72301 A al lows the changing of the frequency response (when the 
closed-loop gain is greater than unity) for applications requiring wider bandwidth or higher slew rate. 

A potentiometer may be connected between the offset-null inputs (Nl and N2). as shown in Figure 8, to null out the • 
offset voltage. 

The SN52101A is characterized for operation over the full military temperature range of -55°C to 125°C; the 
SN72301A is characterized for operation from 0°C to 70°C. 

terminal assignments 

J OR N OUAL-IN-LINE 
PACKAGE (TOP VIEW) 

L PLUG-IN PACKAGE 

(TOP VIEW) 

P DUAL-IN-LINE 
PACKAGE 

(TOP VIEW) 

Z FLAT PACKAGE 
(TOP VIEW) 

NULL 

IN2l 

Vee• NULL 

® ® @ ® @ 0 (B) 

PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

CD CD 0 © © © CD 
OFFSET INV NON- Vee 

~~~~ l~~~T 

NC-No internal connection 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
SN52101A SN72301A UNIT 

Supply voltage Vee+ (see Note 1) 22 18 v 
Supply voltage Vee- (see Note 1) -22 -18 v 
Differential input voltage (see Note 2) ±30 ±30 v 
Input voltage (either input, see Notes 1 and 3) ±15 ±15 v 
Voltage between either offset null terminal (N1/N2) and Vee- -0.5 to 2 -0.5 to 2 v 
Duration of output short-circuit (see Note 4) unlimited unlimited 

Continuous total power dissipation at {or below) 55°C free-air temperature (see Note 5) 500 500 mW 

Operating free-air temperature range -55 to 125 0 to 70 cc 
Storage tenlperature range -65 to 150 -65 to 150 oc 
Lead temperature 1I16 inch from case for 60 seconds J J, L, or Z Package 300 300 oc 
Lead temperature 1/16 inch from case for 10 seconds } N or P Package 260 260 oe 

NOTES: 1. All Voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the 

zero reference lei.tel is the midpoint between Vee+ and Vee-· 
2. Differential voltages are at the noninverting input terminal with respect to the lriverting input terminal. 
3. The magnitud.e of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4. The output may be shorted to ground or either power supply. For the SN52101A only, the unlimited duration of the short-circuit 

applies at (or below) 125°C case te.mperature or 75°C free-air temperature. 

5. For operation above 55°C free-air temperature, refer to Dissipation Deiating Curve, Figure 1. 
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C.IRCUIT TYP.ES SN52101A, SN72301A tt,~r 
HIGH;.PERFORMANCE OPERATIONAL ·itMPUFIERS 

voltages specified 

Throughout this data sheet, supply voltages are specified either as a range or as a specific value. A positive voltage 
within the specified range (or of the specified value) is applied to Vee+. and an equal negative voltage is applied to 

Vee-· 

electrical characteristics at specified free-air ternperature (see note 6) 

TEST CONDITIONSt 
SN52101A SN72301A 

PARAMETER UNIT 
MIN TYP MAX MIN TYP MAX 

Rs= 50 kn 
25°e 0.6 2 2.0 7.5 

V10 Input offset voltage 
Full range 

mV 
3 10 

Average temperature coefficient 
--;-

<>v10 Full range 3 15 6 30 µV/'e 
of input offset voltage 

• 25~e 1.5 10 3 50 
110 Input offset current nA 

~ 
Full range ;m 70 

TA= -55'e to 25'e 0.02 o.~ 
Average temperature coefficient TA= 25'eto 125'(;_ 0.01 ti: 1 

nA/'e "110 of input offset current TA= o'e to :lJ'e 0.CX/ o.6 

TA= 25'e to 70'e O.Q1 0.3 

~5'e 30 75 70 250 
nA l1B Input bias current 

Full range . 100 300 

V1 Input voltage range See Note 7 Full range ±15 ±12 v 

vce±=±i5v. 25°C 24 28 24 28 

Vd~~ Maximum peak-to-peak RL = 10 kn Full range 24 24 

25',e 
v 

output voltage swing Vee±= ±15 v, 20 26 20 26 
. RL =' 2 kn Full range 20.· 20 

. ..;.' Vee±= ±15 v, 25'e 50,000 200,000 25,000 200,000 
A~o Large-signal differential 

voltage amplification 
Vo=±10V, 

25,000 .. 
RL;;. 2 kn Full range 15,000 

ri l.nput resls~nce 25'e 1.5 4 0.5 2 Mn 
. 1: 

Rs= 5cikn 
25'e 80 98 70 90 

eMRR Common-mode rejection ratio dB 
c\':,. Full range BO 70 

AVeeiAV10 Rs= 50 ktl 
25'e 80 98 70 96 

Power supply rejection ratio dB 
Full range 80 70 

No load, 25'e 1.8 3 1.8 3 
ice Supply current No signal, mA 

See Note 7 125'e 1.2 2.5 

t All ctiaracteristics arS- ~pacified under_, oPen~loop operaiion. Full range for SN52101 A is -55° C to 125°C and for SNJ.2301 A is 0° C to 70° C. 

NOTES:'. 9. U~tess otherwise noted, Vee± ;:;: ±5 V to ±2Q V for SN!52101 A and Vee±= ±5 V to ±1~) V for.SN72301 A~ Al!'typicai yalues are 

at Vee* =.±15 v. . 
7. For SN52101A, Vee±= ±20 v. For SN72301A, Vee±= ±15 v. 

F~r ordering instructions and ni~~~~Oil!lll data, see the SN!j2741/SN7,2741 data Sheet .dated NC>Hmber 1970. 
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. . .. . .. ~1~cufr TYPES sNs21b1A, ·. sN723t11A 
. HIGH~PER~ORMANCE OPERATUhiAL AMPLIFIERS 

·DEFINITl'ON OF TERMS 

Input Offset Voltage (V1ol The tlr;e voltage whi~h must bl! appiied betweeh the input terlninals fu force the Ciuiesqent 
d-c output voltage to :i:l;!rO. The inj:\\Jt offset voitage inay also. be defined for the case wt)~rli two equal resist~ntes (R5) 
are inserted in series with the input' leads.· · · , , 

' ' . ' .• ' ' ·, . ·" ' .. '-;'' ;,''· .· ' ' . t 
Average Temperature Coefficient bf Input Offset Voltage (av 10) The. rati1> bf the change in jnJ'.lut offset volta!le td the 
change in free-air tempei;ature. This is an average value for the specified temperature range. ···· · 

l(VIQ@ TA(1 )I - (\/10.· @Tfi.(2)).1 · " . ., ;• 
av10 = · . where TA( 1) and T A(2) are the specified temperatu,re ex~rlim11~. 

TA(1) -TA(2) 

Input Offset Current (I 10) The difference between the curr~nts into the two input terminals with the o~tput .at ;zeto 
volts. · · · . · 

Av11rage Temperature· Coefficient Of Input Offset Current (a110) The ratip of the change in input offset current to the 
change in free-air t11mperature. This is an average value for the specified temperature range . 

. 101o@TA(1)1-11.1o@TA(2)l.I auo = . ' where TA( 1) and TA(2j a~.e the specified temperature extr~mes . 
TA(l) -TA(2) . 

Input Bias Current 01s) The average of the c~rrents ,in~b tf1"e tllv~ input terrnjnals with the output at ze~o volts. 

ln~ut Voltage Range (Vil The range df lioltcige liv~ic~; if exceeded at either lnpllt terminal, will cause the'amplifier to 
cease functioning properly. , , ·• . · . · , 

Maxirnuin Peak-to-Peak Output Voltage Swi~g lvopp). The m~ximum peak-to-peak output vciitage which can be 
obtained without waveform clipping when the quieseent d-~ output voltage is zero. , . . 

Large-Signal Differential Voltage Amplification · lfv,pl The ratio of the peak-to-peak output voltage swing to the 
. change iri differential input voltage required to drive the output. • . . 

Input .Resistance 1q) The resistance between the lpp\Jt t~r,mirlal~ with.either inp~t grounded. 
'· '·,· ,; '·' ·i, . < 

Common-Mode Rejection Ratio (CMRR} The ratio of differential voltage amplification to common-mode voltage 
amplification. This is. measured by determinirlg the ratio df a chllnge in. input com.:non-mode. voltage to the resulting 
change in input offset voltage. . .· .·. . ·.· 

Supply 'Voltage Rejection Ratio (AVCC/AVtol The 'ratfb .of,.the ·ch11ngeJn power supply volta11es to the.change iA 
input offset voltage. For these devices, both SUPf)IY .voltages are v~ried symmetrically. 

THERMAL.INFORMATlON. 

DISSlPATION.DERATING CURVE 
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CIRCUIT TYPES SN52101A, SN72301A 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

INPUT OFFSET CURRENT 
vs 

FREE-AIR TEMPERATURE 

0 ~~-~-~~-~-~~-~ 
-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperature-°C 

FIGURE 2 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATiON 
VS 

SUPPLY VOLTAGE 

Rl=2kn -+--+-+---+--+-+--~v___,. 

2x1os r-T_•_,_·_2_'",_c-+-t--+--+-+-7<1 f-V-+--1 

vV1: 
1x10• .t=~=t:=t;zt=L~=t=~~=t=~ r:z: 

IZ 
•x•."" >-~v-~r+-+----+---+-+----+-~1-+--+--< 

SN72301A--j.1 

SN52101A·~ 
2x 1()4 >--+--+-.f---+---t-+----+--+-+----< 

1x104 '---'---+-"---+---+-~-+--+-~~ 

TYPICAL CHARACTERISTICS 

INPUT Bl/XS CURRENT 
vs 

FREE-AIR TEMPERATURE 

80f---+--+--t--\-+-·+--t---+--~ i OO 1s ~72301A f-~ 
! f---+- h., ~ 
g 40 . '\~ t----t---1 
1 SN52101~ 

20 ·-t---+ ....... ct---t---
t-t-

0 '----'---'--"----'---'--~.--+-~ 
-75 -50 -25 25 50 75 100 125 

107 

1 

1 

TA-Free-Air Temperature-°C 

FIGURE 3 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 

!---.. 

VS 

FREQUENCY 

Vee±= ±15 v 
Al"' 2 kn 
Cc=30pF 

~ 
T.A = 25"C 
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12 

MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLT AGE (WITH 

SINGLE-POLE COMPENSATION) 
vs FREQUENCY 

~c,".:,,,v 
AL= 10 k.n 
TA=25°C 

~ 
[lCc""3pF. 

~ 
Cc=30pF N N 

0 
1k 

Jlillll lb-- lb--
10 k 100 k 1 M 10 M 
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f - Frequency -- Hz 

FIGURE 4 

VOLTAGE-FOLLOWER 
LARGE-SIGNAL PULSE RESPONSE 

I T T 

~~:± 2= k~15 v -i 
- -1 ::A CL=100pF 

I 
Cc=3QpF -j 

OUTPUT I TA=25°C 

~ 
I 

l I 

l~PUT ' \ ' 
I 
I 11. 

r--< L - _:I 

0 2 4 6 8 10 12 14 16 18 20 10 100 lk 10k.100k1M10M100M 

IV cc* I-supply Voltage-V 

FIGURE 5 

f-Frequency-Hz 

FIGURE 6 

TYPICAL APPLICATION DAT A 

R2 

Vo R2 
Vee+ 

V1 R1 

R1·30 pF 
Vo Re> Cc;;, 

*· 
2kit R1+R2 

R1·R2 
R3 

R1+R2 

FIGURE 8 - INVERTING CIRCUIT WITH ADJUSTABLE GAIN, 
SINGLE-POLE COMPENSATION, AND OFFSET ADJUSTMENT 

t-Time-µs 

FIGURE 7 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52107, SN72307 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• Low Input Currents • 

• No Frequency Compensation Required • 

• Offset-Voltage Null Capability • 

• Low Input Offset Parameters 

• Designed to be Interchangeable with 
National Semiconductor LM107 and LM307 

description 

• 

Short-Circuit Protection 

No Latch-Up 

Large Common-Mode and 
Differential Voltage Ranges 

Same Pin Assignments as 
SN52741 and SN72741 

The SN52107 and SN72307 are high-performance operational amplifiers, featuring very low input bias current and 
input offset voltage and current to improve the accuracy of high-impedance circuits using these devices. 

The high common-mode input voltage range and the absence of latch-up make the SN52107 and SN72307 ideal for 
voltage-follower applications. The devices are short-circuit protected and the internal frequency compensation ensures 
stability without externaJ components, A low-value potentiometer may be connected between the offset-null ihputs, as • 
shown in Figure 2, to null out the offset voltage. 

The SN52107 is characterized for operation over the full military temperature range of -55°C to 125° C; the SN72307 
is characterized for operation from 0°C to 70°C. 

terminal assignments 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

vcc+ 

NULL 1NPUT .. vcc-

NC-No internal connection 

L PLUG-IN PACKAGE 
(TOP VIEW) 

Vcc-

PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

P DUAL-IN-LINE 
PACKAGE 

(TOP VIEW) 

NULL .. 

OFFSET 
our- NULL 

Vee+ N2 

~~~- Vcc-
INPUT 

Z FLAT PACKAGE 
(TOP VIEW) 

Vee+ NUL~ 

®®®®@©© 

CDCD<D©©©CD 
OFFSET tNV NON- Vcc-

,,,~~L INPUT l~~~T 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52107 SN72307 UNIT 

Supply voltage V CC+ (see Note 1) 22 18 v 
Supply voltage V CC- (see Note 1) -2;! -18 v 
Differential input voltage (see Note 2) ±30 ±30 v 
Input voltage (either input, see Notes 1 and 3) ±15 .±15 v 
Voltage between either offset null terminal (N1/N2) and Vee- ±0.5 ±0.5 v 
Duration of output short-circuit (see Note 4) unlimited unlimited 

Continuous total dissipation at (or below) 55° C free-air temperature (see Note 5) 500 500 mW 
1---

Operating free-air tenlperatu re raflge -55 to 125 0 to 70 QC 

Storage temperature range -65 to.150 -65 to 150 oC 

Lead temperature 1 /16 inch from case for 60 seconds J J, L, or Z Package 300 300 oc 
260 260 QC Lead tem~rature 1/16 inch from case for 10 seconds J N or P Pack~e 

I NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply,voltages where the 
zero reference level is the midpoint between V CC+ and V CC-· 

2. Differential vo1tages are at the noninverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4. The output may be-shorted to ground or either power supply. For the SN52107 only, the unlimited duration of the short-circuit 

applies at (or below) 125°C case tem~erature or 7_5° C free·air temperature. 
5. For operation above 55° C free.air temperature, re-fer to Dissipation Derating Curve, Figure 1. 
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CIRCUIT TYPES SN52107, SN72307 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

voltages specified 

Throughout this data sheet, supply voltages are specified either as a range or as a specific value. A positive voltage 
within the specified range (or of the specified value) is applied to Vee+, and an equal negative voltage is applied to 

Vee-· 

electrical characteristics at specified free-air temperature (see note 6) 

TEST CONDITIONSt 
SN52107 SN72307 

PARAMETER UNIT 

f--· 
MIN TYP MAX MIN TYP MAX 

25°C 0.6 2 2 7.5 
V10 Input offset voltage Rs= 50 kn mV 

Full range 3 10 
r---· 

Average temperature coefficient 
"VIO Full range 3 15 6 '30 µ.V/°C 

I------
of input offset voltage 

25°C 1.5 10 3 50 
110 Input offset current nA 

Full range 20 70 

TA= -55°C to 25°C 0.02 0.2 

Average temperature coefficient TA= 25°C to 125°C 0.01 0.1 
nA/°C "110 of input offset current TA = 0° C to 25° C 0.02 0.6 

TA= 25°C to 70°C 0.01 0.3 

25°C 30 75 70 250 
l1s Input bias current nA 

Full range 100 300 

V1 Input voltage range See Note 7 Full range ±15 ±12 v 

Vee±= ±15 v, 25°C 24 28 24 28 

Maximum peak-to-peak RL = 10 kn Full range 24 24 
Vo pp 

25°C 
v 

output voltage swing Vcc1 = ±15 v, 20 26 20 26 

RL = 2 kn Full range 20 20 

Large-signal differential 
Vee±= ±15 v, 25°C 50,000 200,000 25,000 200,000 

Avo 
voltage amplification 

Vo=±10V, 

RL;;, 2 kn Full range 25,000 15,000 

r; Input resistance 25"C 1.5 4 0.5 2 Mn 

25°C 80 98 70 90 
CMRR Common-mode rejection ratio Rs= 50 kn dB 

Full range 80 70 

AVcc/AV10 
25°C 80 98 70 96 

Power supply rejection ratio Rs= 50 kn dB 
Full range 80 70 

No load, 25"C 1.8 3 1.8 3 
ice Supply current No signal, mA 

See Note 7 125°C 1.2 2.5 

t All characteristics are specified under open-loop operation. Full range for SN52107 is -55°C to 125°C and for SN72307 is 0°C to 70°C. 

NOTES: 6. Unless otherwise noted Vee±= ±5 V to ±20 V for SN52107 and Vee±= ±5 V to ±15 V for SN72307. All typical values are at 

Vee±= ±15 v. 
7. For SN52107, Vee±= ±20 V. For SN72307, Vee±= ±15 V, 

For ordering instructions and mechanical data, see the SN52741/SN72741 data sheet dated November 1970. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



CIRCUIT TYPES SN52107, SN72307 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 
are inserted in series with the input leads. 

Average Temperature Coefficient of Input Offset Voltage (av10) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 

ll'VJO = · where T A(1) and TA(2) are the specified temperature extremes. I !V1o@TA(1)) - (V1o®TA(2)) I 
TA(1)-TA(2) 

Input Offset Current (110) The difference between the currents into the two input terminals with the output at zero 
volts. 

Average Temperature Coefficient Of Input Offset Current (ll'l IO) The ratio of the change in input offset current to the 
change in free-air temperature. This is an average value for the specified temperature range. 

1
(11o@TA(1)l-(11o@TA(2))1 . . . 

ll'IJO = _ where T A(1) and T A(2) are the spec1f1ed temperature extremes. 
TA( 1) - T A(2) 

Input Bias Current (I 1B) The average of the currents into the two input terminals with_ the output at zero volts. 

Input Voltage Range (V1) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to 
cease functioning properly. 

Maximum Peak-to-Peak Output Voltage Swing (VQpp) The maximum peak-to-peak output voltage which can be 
obtained without waveform clipping when the quiescent d-c output voltage is zero. 

Large-Signal Differential Voltage Amplification (Avo) The ratio of the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. 

Input Resistance (ri) The resistance between the input terminals with either input grounded. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input c_ommon-mode voltage to the resulting 
change in input offset voltage. 

Supply Voltage Rejection Ratio (b.Vcclb.V10) The ratio of the change in power supply voltages to the change in 
input offset voltage. For these devices, both supply voltages are varied symmetrically. 

THERMAL .INFORMATION 

DISSIPATION DE RATING CURVE 

~ 
b 500f--.-+~-+~-+-~4--~+-~~---i~-I 
0 
~ 

~ 
~ 
0 

~ 
& 300>--__,~--+~--+-~-+>~-+-~+-'-c---'1o+'--' 
0 

I 20Qf----j~-+~-+-~-+-~-+-~+-...--~f--4__, 
u 
E 
I! . , 
~ 

PKG DE RATE 
Z 5.26 mW!°C 

100 tL· · ·- 8.3 ncwi'c . P 10.0mW/°C 
N & J 11.1 mW/"C 105"C ----:-+---·+-+----< 

I 
0 _f--__,f---+~-+-~~~-+-~ 

50 60 70 80 90 100 110 120 130 

T A~Free-Air Temperature--"C 

FIGURE 1 

TYPICAL APPLICATION DATA 

TO Vee-

FIGURE 2-INPUT OFFSET VOLTAGE NULL CIRCUIT 
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CIRCUIT TYPES, SN52107, SN72307 
HIGH-.PERfORMANCE OPERATIONAL1AMPUFIERS 

TYPICAL CHARACTERISTICS 

INPUT OFFSET CURRENT 
'vs 

FREE-AIR TEMPERATURE 

Vcc:1:. ±1SV 

O'--......L.--'----'-..J_-L----'---'---' 
-75 -50 -26 0 26 BO 76 100 125 

TA-free-Air Temperature-°C 

32 

i 28 
{; r· 
r= E 12 

·~ B 

~ 
II: 4 
!j 

0 
1 

FIGURE 3 

MAXIMUM PEAK-TO-PEAK 
OUTPUt VOL. TAGE 

VS 

FREQUENCY 

-Jc:::i:m 
,RL'"1Dkn 
TA"' 26°C 

N 

I\ 
k 

N 

710 20 40 
f-Ftequency-kHz 

.FIGURE 5 

'oi>EN:L.oOP LARGE-SIGNAL. 
DIFFERENTIAL. 

VOLTAGE AMPLIFICATION 
vs 

SUPPL. Y VOLTAGE 

100 

h:1Q4o .,_ -=,-"".-=.-.L. --"10'-,-'-,--',.-,.L.--l,.~. -'20 
!vcc:t 1-Supptv Voltage-V :t: 

FIGURE 7 

:j: Data for.sapply'vOltages greater than 15 Vis applicable t(>.·SN'52107,clrc;ults only., 
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INPUT BIAS CURRENT 
VS 

FREE-AIR TEMPERATURE 

Vee±= :1:15 v 

0 L--1--.J...........J._..L_JL:._J__L_._J 
-76 -60 -26 0 25 50 76 100 125 

TA-FreMlrTemperature-°C 

FIGURE 4 

VOL. TAGE·FOL.L.OWER 
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FIGURE 6 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPL.IFICATION 
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FIGURE 8 
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LINEAR INTEGRATED 
CIRCUITS 

CIRCUIT TYPES SN52558; SN72558 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• Short-Circuit Protection 

• ·Large Common-Mode and 
Differential Voltage Ranges 

• No Frequency Compensation Required 

• Low Power Consumption . 
• No Latch-up 

• Designed to be Interchangeable with 
Motorola MC1558/MC1458 and Signetics 
S5558/N5558 

description 

The SN52558 and SN72558 are dual high-perform­
ance operational amplifiers with each half electrically 
similar to SN52741 /SN72741 except that offset null 
capability is not provided. 

The high common-mode input voltage range and the 
absence of latch-up make these amplifiers ideal for 
voltage-fol lower applications. The devices are short­
circuit protected and the internal frequency compen­
sation ensures stability without external components. 

The SN52558 is characterized for operation over the 
full military temperature range of -55°C to 125°C; 
the SN72558 is characterized for operation from 0°C 
to 70°C. 

L PLUG-IN PACKAGE 
(TOP VIEW) 

Vee+ 

Vee-

PIN 4 IS IN ELECTRICAL CONTACT 
WITH THE CASE. 

P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

AMPLIFIER NQ.2 

~ 
our. INV INV 

Vee+ PUT INPUT INPUT 

OUT· INV NON- Vcc­
PUT INPUT lNV 

~ 
AMPLIFIER NO. 1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52558 SN72558 

Supply voltage Vee+ (see Note 11 22 18 

Supply voltage Vee- (see Note 11 -22 ~18 

Differential input voltage (see Note 21 ±30 ±30 

Input voltage (either input, see Notes 1 and 3) ±15 ±15 

Duration of output short-circuit (see Note 41 unlimited unlimited 

Continuous total dissipation at (or below) 70°C l Each. amplifier 500 500 

tree--air temperature range (see Note 5) J Total package 680 680 

Operating free-air temperature range -55.to 125 Oto 70 

Storage temperature·range -65 to.150 -69 to 150 

Lead temperature 1/16 inch from case for 60 seconds l L Package 300 300 

Lead temperature 1/16 inch from case for 10 seconds l P Package 260 260 

UNIT 

v 
v 
v 
v 

mW 

oe 
oc 
oe 

.'e 

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where _the 

zero reference level is the midpoint between Vee+ and Vee-· 
2. Differential voltages are at the noninverting input terminal With respect to the inverting input terminal. 

3~ lhe magnitude of the input voltage must never exceed the magnitude of the supply vo_ltage or -15 _volts, whichever is 16ss. 

4. The output may be shorted to.ground or either power supply, For the SN52558 only, the unlirriited duration of the short-circuit 

applies at (or below) .125°C case temperature or 75°C free-ai·r temperature. 

5. For operation of SN52558 above 70° C free-air temperature, refer to Dissipation oeratirlg Curve, Figu-re 1. 

;I 

'ti-----------------------------------------;I 
" 
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CIRCUIT TYPES SN52558, SN72558 
D~AL HlqH·PERFORMANCE OPERATIONAL AIVIPLIFIERS 

electrical characteristics at specified free-air temperature, Vq::+ = 15 V, Vee-= -15 V 

PARAMETER TEST CONOITIONSt 
SN62668 SN72668 

UNIT 
MIN 'TYP MAX MIN TYP MAX 

V10 Input offset voltage 
l!5°c 1 5 1 6 

Rs..; 10~ Full rang~ 6 
mV 

7.5 

110 
25°~ 20 200 20 200 

Input offset current 
500 

nA 
Full-r~ng·e 300 

---

'1B 
25~C ,, 80 500 80 500 

Input b.ias c~rrent nA 
Full range 1500 800 

v, 
25°C ±12 ±13 ±12 ±13 

Input voltage range 
FUii range ±12 

v 
±12 

RL=10kn 25°C 24 2!! 24 28 

VQpp 
Ma~imum peak-to-peak RL;. 10 kn Full range 24 24 

output voltage swing RL=2kn 25°C7 20 26 20 26 
v 

RL;. 2 kn Full range 20 20 

Avo 
Large-signal differential RL;. 2 kn, 25°C 50,000 200,000 20,000 200,000 

voltage amplification Vo =±10V Full range 25,000 15,000 

RL =2kn, 

BoM 
Maximum-output-swing Vo;>±10 V, 

bandwidth (closed-loop) Avo = 1, 
25°C 14 14 kHz 

THO..; 5% 

B1 Unity-gain bandwidth 25°C 1 1 MHz 

<l>m Phase margin Avo= 1 25°C 65° 65° 

Am Gain·margin 25°C 11 11 dB 

~i Input re.sistance 25°C 0.3 2 0.3 2 Mn 

'o Output resistance 
Vo= 0, 

See Note 5 
25°C 75 75 n 

C; Input capacitance 25°C 1.4 1.4 pF 

Common-mode 
Zjc 

input impedance 
f ". 20 Rz 25°C 200 200 Mn 

CommQn-mode rejection ratio 

__,. 
25°C 70 90 70 90 

CMRR As.; 10k.11 dB 
Full range 70 70 

t>V10/AVcc Power supply sensitivity 
25°C 30 150 30 150 

Rs..; 10 kn 
Full ia~ge 150 150 

µVIV 

Equivalent input 
Avo=100, 

•n noise voltage 
Rs· a, 

25°C 45 45 nV/./Hz 

(closed-loop) 
I= 1 kHz, 

B.W = 1 Hz 

•o_s_ Short-circuit output current 25°C ±25 ±40 ±25 ±40 mA 

Supply curre_nt No load,- 25°C 3.4 5.6 3.4 5.6 
ice mA 

(Both amplifiers) No signal Full range 6.6 6.6 

Total power dissipation No loa~. 25°C 100 170 100 170 
Po mW 

(Both amplifiers} No signal Full range 200 200 

Vo1IV02 Channel separation 25°C 120 120 dB 

t All characte_ristics are specified under open-loop operation, unless otherwise noted. Full range for SN52558 is -55°C to 125°C and for 

SN72558 is o~c to 10°c. 

NOTE 5: This typical value applies only at frequencies above-a few hundred hertz because of the effects of drift and ttiermal feedback. 

oper11ting characteristics, V CC+ = 15 V, V CC- = -15 V, TA = 2,5° C 
-

PARAMETER TEST CONDITIONS 
.. SN52558 SN72558 

UNIT 
MIN TYP MAX MIN TYP MAX 

tr Rise time V1•20mV. AL= ;kil, 0.3 0.3 µs 

·overlhoqt CL= 100pF, See Figµre 2 5% 5% 

SR 
. v! = 1ov. AL= 2. kfl, 

Slew rate at unity gain 
See FiQure 2 0.5 0.5 V/µs 

CL= 100 pF, 

For mechanica~ data and ordering instructions, see the SN52741/SN72741 da.ta sheet dated November 1970. 
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CIRCUIT TYPES SN52558, SN7255~ 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

DEFINITION'OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two eqyal resistances (RS) 
are inserted in series with the input leads. 

Input Offset Current (110) The difference between the currents into the two input terminals with the output at zero 
volts. 

Input Bias Current (I 1B) The average of the currents into the two input terminals with the output at zero volts. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. 

Maximum Peak-to-Peak Putput Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be 
bbtained without waveform clipping when the quiescent d-c output voltage is zero. 

large-Signal Differential Voltage Amplification (Avol The ratio of the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. 

Maximum-Output-Swing Bandwi!lt!l (BOM) The range of frequencies within which the maximum putf)ljt voltage swing 
is above a specified value. J ;;., 

Unity-Gain Bandwidth (B 1) The range of frequencies within which the voltage amplification is greater than u~ity. 
"' 

Phase Margin (</>m) A figure equal to 180° minus the absolute value of th~ phase shift me<isured around the loop at that 
frequency at which the magnitude of the loop gain is unity. 

Gain Margin {Am) The reciprocal of the differential voltage amplification at tha! frequency where the absolute value of 
the phase shift measured around the loop is 180°. 

Input Resistance {q) The resistance between the input terminals with either input grounded. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

Input Capacitance {Cj) The capacitance between the input terminals with either input grounded. 

Common-Mode Input Impedance (zicl The parallel sum of the small-signal impedances between each input terminal and 
ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage. 

Power Supply Sensitivity (Ll. V 10/Li. Vccl The ratio of the change in input offset voltage to the change in supply voltages 
producing it. For these devices, both supply voltages are varied symmetrically. 

Short-Circuit Output Current (IQS) The maximum output current available from the amplifier with the output shorted 
to ground or to either supply. 

Total Power Dissipation (Po) The total d-c power supplied to the device less any power delivered from the device to a 

load. At no load: Po= Vee+· ICC++ Vee-· ICC-· 

Rise Time (tr) The time required for an output voltage step to change from 10% to 90% of its final value. 

Overshoot The quotient of: ( 1) the largest deviation of the output signal value from its steady·state value after a 
step-function change of the input signal, and (2) the difference between the output signal values in the' steady state 
before and after the step-function change of the input signal. 

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step-signal input. Slew 
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. 
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CIRCUIT TYPES SN52558, SN72558 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

schematic (each amplifier) 

25 !1 

50 !1 

COMPONENT VALUES SHOWN ARE NOMINAL 

TO OTHER 
AMPLIFIER 

Vee+ 

OUTPUT 

Vee-

TO OTHER 
AMPLIFIER 

THERMAL INFORMATION PARAMETER MEASUREMENT INFORMATION 

DISSIPATION DERATING CURVE 

1000.----,---,---,---,----r---.----.--~ 

~ 900 t----t---+- SERIES 72 --+---+--+---1 

I -MAX TA 
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! ~x~ 
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Cl 
:;; 600 f----!---+-~--+"-<--+--+---+-·-'---1 
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°.;; 500 r=-:--:-:"'""-:"'.:".'-:''.""'."::'.".:":':---4''7""--j,~-t----t--+--f 
::I 
0 
~ 400 t--t------1'----t--t--f ..... -"l<~--t--+-f 

·;::; 
c 
8.3001;::::==!::::::::::'.::::!====±==:=:::========:;"'<;~:s;+--j 
E PKG DERATE FROM 

.~ 200 
x 

L-TOTAL PKG 8.5 mW/°C 70°C 1--+--+--I 
L-EACH AMP 8.3 mW/°C 90°C 

~ 100 P-TOTAL PKG 10.5 mW/°C 85°C 1--+--+--I 
P-EACH AMP 10.0 mW/°C 100°C 

ot.=======z==::::;:::==:=::=::;=====--L_J_J 
50 60 10 80 90 100 no 120 130 

TA-Free-Air Temperature-°C 

.,v, 
__J----OV INPUT 

INPUT VOLTAGE 
WAVEFORM 

TEST CIRCUIT 

FIGURE 1 FIGURE 2-RISE TIME, OVERSHOOT, AND SLEW RATE 
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CIRCUIT TYPES SN52558, SN72558 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

I 1 BO 

INPUT OFFSET CURRENT 
VS 

FREE-AIR TEMPERATURE 

j 60f--+-~~-+---+--t--+---+--t-
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40 
> 
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I l 2· r 24 
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T A-F ree·Air Temperature- ·c 

FIGURE 3 

MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE 

vs 
FREQUENCY 

~.-T1J~lll 
Vee-= -15 v 
RL = lOkH 
TA "''251"C 

tri. 
ll 
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1k 10k 100k 1M 
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FIGURE 6 

COMMON-MODE REJECTION RATIO 
vs 

FREQUENCY 
I 100 
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:} 10 >'---'--+-+--t---+--+--+-+--i 

ii 
'1 

10 100 1 k 10.k 100k 1M 10M100M 

f-Ff"equency-H1 

~ 
FIGURE 9. 

I, 
PRINTED IN U.SA 

TYPICAL CHARACTERISTICS 

INPUT BIAS CURRENT 
vs 

FREE-AIR TEMPERATURE 
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FIGURE 4 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
vs 

SUPPLY VOLTAGE 
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FIGURE 7 

OUTPUJ VOLTAGE 
VS 
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FIGURE 10 
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MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE 

vs 
LOAD RESISTANCE 
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FIGURE 5 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
VS 

FREQUENCY 
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FIGURE 8 

VOLTAGE-FOLLOWER 
LARGE,SIGNAL PULSE RESPONSE 

FIGURE 11 
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LINEAR INTEGRATED 
CIRCUITS 

CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 

SN52702A features 

• Open-Loop Voltage 
Amplification ... 3600 Typ 

• Designed to be Interchangeable With 
Fairchild µA702A 

• CMRR ... 100 dB Typ 

description 
The SN52702A, SN52702 and SN72702 circuits are 
high-gain, wideband operational amplifiers, each 
having differential inputs and single-ended 
emitter-follower outputs. Provisions are incorporated 
within the circuit whereby external components may 
be used to compensate the amplifier for stable 
operation under various feedback or load conditions. 
Component matching, inherent in silicon monolithic 
circuit-fabrication techniques, produces an amplifier 

schematic 

INVERTING 
INPUT 

NON· 
INVERTING 

INPUT 

Component values shown 
are nominal 

2.4 kc! 

OUTPUT 

2.6 k'' 

240 '! 

240 '.! 

with low-drift and low-offset characteristics. The SN52702A is an improved version of the SN52702. These amplifiers 
are particularly useful for applications requiring transfer or generation of linear and non-linear functions up to a 
frequency of 30 MHz. 

The SN52702A and SN52702 circuits are characterized for operation over the full military temperature range of -55°C 
to 125°C. The SN72702 circuit is characterized for operation over the temperature range of 0°C to 70°C. 

terminal assignments 

L PLUG-IN PACKAGE 
(TOP VIEW) 

Vee+ 

vcc-

N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

LAG LEAD 
NC Vee+ NC OUTPUT COMP COMP NC 

NC NC GND INV NON· Vee- NC 
INPUT INV 

INPUT 

S FLAT PACKAGE 
(TOP VIEW) 

LAG LEAD 
Vee+ NC OUTPUT COMP COMP 

@ ® (!)(]) © 

CD CD CD CD ® 
NC GND INV NON- Vcc-

INPUT \NV 
INPUT 

PIN 4 IS IN ELECTRICAL CONT ACT WITH THE .CASE PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE 

NC-No internal connection 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
SN52702A, SN72702 UNIT SN52702 

Supply voltage Vee+ (see Note 1) 14 14 v 
Supply voltage Vee- (see Note 1) -7 -7 v 
Differential input voltage (see Note 2) ±5 ±5 v 
Input voltage (either input, see Notes 1 and 3) -6to 1.5 -6to 1.5 v 
Peak output current (tw <;; 1 S) 50 50 mA 
Continuous total dissipation at (or below) 70° C free-air temperature (se~ Note 4) 300 300 mW 
Operating free-air temperature. range ,-55 to 125 Oto 70 oc 
Storage temperature range -65 to 150 -65 to 150 oc 
Lead temperature 1/16 inch from case for 60 seconds 1 L or S Package 300 300 oc 
Lead temperature 1/16 inch from case for 10 seconds N Package 260 260 oc 

NOTES: 1, All voltage values, unless otherwise noted, are with respect to the network ground terminal. 
2. Differential voltages are at the noninverting input ter_minal with respect to the inverting input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the lesser of the two supply voltages. 
4. For operation of SN52702A and SN52702 above 70°C free-air temperature, refer to Dissipation Derating Curve, Figure 3. 

37 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 

SN52702A 

electrical characteristics at specified free-air temperature 

SN52702A 

PARAMETER TEST CONDITIONSt 
Vee+= t2v 

Vee-= -6 v 

Vcc+=&v 
UNIT 

Vcc-=-3V 

MIN TYP MAX MIN TVP MAX 

25°C 0.5 2 0.7 3 
V10 Input offset voltage Rs.;;; 2 kn mV 

Full range 3 4 

Average temperature coefficient 1 -55°C to 25°C 2 10 3 15 
µVfC "'VIO of input offset ~oltage 

Rs= 50n j 25°C to l25°C :1.5 10 3.5 15 

25°C 0.2 0.5 0.12 0.5 

•10 Input offset current -55°C 0.4 1.5 0.3 1.5 µA 

125°C 0.08 0.5 0.05 0.5 

Average temperature coefficient 1-55°C to 25°C 3 16 2 13 
nA/°C "'110 of input offset current j 25°C to 125°C 1 5 0.7 4 

25°C 2 5 1.2 3.5 
•10 Input bias current 

-55°C 4.3 10 2.6 7.5 
µA 

Positive swing 
25°C 

0.5 .1 0.5 1 
V1 Input voltage range 

Negative swing 
v 

-4 -5 -1.5 -2 

25°C 10 10.6 5 5.4 

Maximum peak-to-peak 
RL ;> 100 kn 

Full range 10 5 
Vo pp 

output voltage swing 
v 

RL =to kn 25°C 7 8 3 4 

RL;>lOkn Full range 7 3 

25°C 2500 3600 6000 

Large-signal differential 
Vo= ±5 V 

Full range 2000 . 7000 
Avo 

voltage amplification 
RL;> lOOkn 

25°C 600 900 1500 
Vo= ±2.5 V 

Full range 500 1750 

25°C 16 40. 22 67 
r; Input resistance kn 

Full range 6 8 

'o Output resistance Vo=O, See Note 3 25°C 200 500 300 700 n 

25°C 80 100 80 100 
Common-mode rejection ratio CMRR Rs.;;; 2 kn dB 

Full range 70 70 

25°C 75 75 
~V10/.:1Vcc Power supply sensitivity Rs.;;; 2 kn 

Full range 200 200 
µV/V 

25°C 5 6.7 2.1 3.3 

•cc Supply current No load, No signal -55°C 5 7.5 2.1 3.9 mA 

125°C 4.4 6.7 1.7 3.3 

25~C 90 120 19 30 

Po Total power dissipation No load, No signal -55"c 90 135 19 35 mW 
125°C 80 120 15 30 

All characteristics are specified under open·loop operation. Full range.for SN52702A is -55°C to 125°C. 

OTE 3: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback, 
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CIRCUIT TYPES SN52702A, SN52702, Sf472.702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 

SN52702 

electrical characteristics at specified free-air temperature 

PARAMETER TEST CONDITIONSt 

25°C 
V10 Input offset voltage Rs<; 2 kf! 

Full range 

Average temperature coefficient 1-55°C to 25°C 
"VIO of input offset voltage 

Rs= 50 n 
125°c to 125°C 

25°C 

110 Input offset cu~rent -55°C 

125°C 

Average temperature coefficient 1-55°C to 25°C 
"110 of input offset current 125°c to 125°C 

25°C 
11s Input bias current 

-55°C 

Positive swing 
25°C Vi Input voltage range 

Negative swing 

Maximum peak-to-peak RL ;i. 100kf! 
Vopp 

output voltage swing RL=lOkf! 

1 Vo= ±5V 
25~C 

Avo 
Large-signal differential 

RL ;i. 100 kf! Full range 
voltage amplificatiol'.' j Vo= ±2.5 V 25°C 

25°C 
r; Input resistance 

Ful'I range 

"' Output resistance Vo= 0, See Note 3 25°C 

CMRR Common-mode rejecti<?r:t ratio Rs.;; 2kf! 25°C 

AV10/AVcc Power supply sensitivity Rs.; 2 kf! 25°C 

•cc Supply current No load, No signal 25°C 

Po TotSI power di~sipation No load, No signal :ls0 c 

SN52702 

Vee+= 12v Vcc+=sv 

Vee-· -sv Vee-= -JV 

MIN T.YP MAX MIN TYP MAX 

2 5 2 5 

6 6 

10 10 

5 5 

0.5 2 0.3 2 

1 3 3 

0.2 3 3 

6 5 

3 2 

4 10 2.5 7 

6.5 20 14 

0.5 1 0.5 1 

-4 ~5 -1.5 -2 

10 10.6 5 5.4 

8 4 

1400 2600 

1000 

380 700 

8 25 12 40 

3 4 

200 500 300 700 

70 80 70 80 

60 300 60 300 

5 6.7 2.1 3.9 

90 120 19 35 

t All characteristics are specified under open-loop operati6n. Ful I range for SN52702 is -55° C to 125° C. 

NOTE 3: This typical value ~pplies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback. 

TEXAS INSTRUMENTS 
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POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

UNffj. 

mV 

l 
µV/°C 

µA 

nA/°C 

µA 

v 
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kn 

n 

dB 

µV/V 

mA 

mW 



CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL·PURPOSE OPERATIONAL AMPLIFIERS 

SN72702 

,1ectrical characteristics at specified free-air temperature, Vee+= 12 V, Vee-= -6 V 

TEST CONDITIONSt 
SN72702 

UNIT PARAMETER 
MIN TVP MAX 

25°C 5 10 
V10 Input offset voltage Rs< 2 k!1 mV 

Full Range 15 

Average temperature coefficient 
Rs= 50!1 Full Range 5 µV/°C "VIO of input offset voltage 

25°C 0.5 5 
110 Input offset current 

Full Range 7.5 
µA 

Average temperature coefficient 0°C to 25°C 5 
nA/°C "110 of input offset current 25°Cto70°C 3 

25°C 4 15 
118 Input bias current 

0°C 4.5 20 
µA 

Positive swing 
25°C 

0.5 1 
Vi Input voltage range v 

Negative swing -4 ~s 

Vopp 
Maximum peak-to-peak 

RL;, 100 k!1 25°C 10 10.6 v 
output voltage swing 

Large-signal differential 25°C 1000 2600 
Avo 

voltage amplification 
RL;, 100 k!1, Vo= ±5 V 

Full Range 800 

25°C 6 25 
'i Input resistance 

Full Range 3.5 
k!1 

'o 0 utput resistance Vo =O, See Note 3 25°C 200 600 !1 

CMRR Common-mode rejection ratio As< 2 k!1 25°C 65 80 dB 

I 

<lV10/<lVcc Power supply sensitivity Rs< 2 k!1 25°C 60 300 µ.V/V 

tee Supply current No load, No signal 25°C 5 7 mA 

I 
Po Total power dissipation No load, No signal 25°C 90 125 mW 

lll choracter.istics are specified under open-loop operation. Full range for SN72702 is 0°C to 70°C. ]on; 3: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback. 

SN52702A,SN52702,SN72702 

perating characteristics Vee+= 12 V, Vee-= -6 v, TA= 25°e 

I 

PARAMETER 
TEST 

TEST CONDITIONS 
ALL TYPES 

MIN TYP 
UNIT 

FIGURE MAX 

1 V1=10mV, CL= 0 25 120 ns 
tr Rise time 

2 V1=1 mV 10 30 ns 

Overshoot 
1 Vt= 10mV, CL= 100pF 10% 50",(, 

2 V1= 1 mV 20"A. 40"A> 

1 V1 =GV; CL= 100 pF 1.7 
SR Slew rate V/µ.s 

2 V1=100mV 11 

f;-. -----------
rl 
.1: 
·r~· 

ii 
! 
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CIRCUIT TYPES SN52702A1 SN52702; SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT VOLTAGE 

WAVEFORM 

2kfl 

>-<>-.__---<l>---fo) OUTPUT 

200 pf 
o.oi µFT 

120!1 

FIGURE 1-UNITY·GAIN AMPLIFIER 

5 k!1 r:,, son 

INPUT VOLTAGE 

WAVEFORM 

~ 
b 

400 

0 ·;: 
!3. 300 
-~ 

i5 

~ 
0. 200 
3 
~ 
~ 
0 

<J 
E 100 

e 
"i< 
~ 

son 

FIGURE 2-GAIN·OF-100 AMPLIFIER 

THERMAL INFORMATION 

SN52702A,SN52702 

DISSIPATION DE RATING CURVE 

\ 
L&f;\ 

HPKG DE RATE FRO~l 
L&S 8.6 mW/°C 115'Cj 

N NIA 125°C 

N 

0 
70 80 90 100 110 120 130 

TA-Free-Air Temperature-°C 

FIGURE 3 
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CIRCUIT TYPES SN52702A, SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 

DEFINITION OF TERMS 

Input Offset Voltage IV1ol The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 
are inserted iii series with .the input leads. 

Average Temperature Coefficient of Input Offset Voltage (av1ol The ratio of the change in input· offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 

. l(V1o@TA(l)l-(V1o@TA(2)ll .. 
av10 = · .. . . . .where TA(1) and T A(2) are the specified temperature extremes. 

· . . TA(1)-TA(2) . 

Input Offset Current 01ol The difference between the currents into the two input terminals with the output at zero 
VO~ . . 

Average T11mperaturi Coefficient: Of Input Offset Current (a11ol Tile ratio of the change in input offset.current to the 
change in free-air temperature. This is an average value for the specified temperature range. 

. . - ' ·. 

·. 11110@.TA111>-llw@T~12PI .. . . . 
. a110 . = ...... · . . .. . . · . . . · . · where TA( 1) and T A(i2) are the spec1f1ed t.emperature extremes. 

. . . . T A(l) - TA(2} . . .. • . . . .. . - ' . . . 

Input Bias Current (I fB) T.he <jverage of the currents into the two input terminals with the output at zero volts. 

Input Voltage Range (V1) .. The range of voltage which if exceeded at eithe~ input terminal will cause the aniplifier to 
cease function,ing p~OIJ!l~ly. .. · · · · · 

Maximum Peak:i(j;pltak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be 
obtained without waveform clipping when the quiescent d-c outpu.t voltage is zero. 

Large-Signal Differential Voltage Amplification (Avol The ratio of the peak-to-peak output voltage swing to the 
change in dJfferen~iat inputvi)ltage required to drive the output. 

. . . ' 

.. Input R~si~~~ce · (r;) Tb~;~'sistance betWeen the input terminals with eitherinputgrOIJ~~ed; . 
. f. 

Output ReSiStanlle '{fo)The ~esistC1rice between the output terminal ~fld g~ound. 

Common~Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common1node voltage 
amplification. Thi,s is measured .by determining the ratio .of a change i!1 input cominon:mode voltage t~ the resulting 
change in·inp1,1t offset voltage. . .. . . 

,.•. .'.• ~ ' • ~,;t- , 

Power $upply Silnsitivit\f (LiV1tjl~Vccl The ratio of.the change·in input offset vqltageto the change in supply voltages 
ptoducing it. F6r thesedevic~-, bo_th supply voltagi!s are V<jried ~ymmetrically. · · 

Totaf ,!1pwer DissiM!i'on. (P[}l The t.otaLd-c power supplied to ~he-device less anypow~rdelii1ered from ~hedeyicl! to a 
1load.Atnoroad:PiJ=Vcc+~1cc++vccc-'.1cc...:,. . ' "" • ·· . ·. 

. . 
Rise Ti Ille ltf l the t.irr.J_er~J;lir~ for an output voltage step to chapg,eJrom·.t!J% t9. 9Q'J.6 o~ its final value. . '- , - - ' ' ~ '· , . ~ ., ' ; _, ' . -· ' 

0ver-stioot. The quotient m:: -m the· 'lilrgest deviation of t.he output i;igniiJva1ue'fr0m its steadv-state..vatue a-tter a 
step-function change of the input signal,: imd (2) the differene~- between th.e output ~ignal values in tfle steady state 
before and.after the step-function change of the input signal. . ' . 

,, , -· ' -..;_.-":-,,•,,, , . -

Slew Rate (SR);The average time rate of change of the closed-loop amplifier output vdltage·for a step-signal input. Slew 
rat.e is measured ~tween specif}ed output levels (0 find 10 volts for this device) with feedback adjusted for un!W gain . 

. 3·23 



CIRCUIT TYPES SN52702A. SN52702, SN72702 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 

1.2 

1.0 

t o.s c e 
:s 
() 

~ 0.6 

~ .. 

TYPICAL CHARACTERISTICS 

INPUT OFFSEi CURRENT 
vs 

FREE-AIR TEMPERATURE 

Vcc+=12v 
Vcc-=-6V 

l 

1\.52702 

~j+- SN72702: 

INPUT. OFFSET CURRENT 
vs 

SUPPLY VOL TAG ES 

0.9 t--t--r-t-t-+--t--t---l-+--+---+-l 

0.8 t--t--r-t-t-+--t--t---l-+--+---+-l 

1 0.7 t--t--r-t-t-+--t--t---l-+--+---+-l 

~ 0.6 t-+--r-+-t-+--+--+---l-+-+--+-l 
u 
;; 0.5 t-+--r-t-r-+--+--+---l-+--+--:b-t 

•! 0.4 

~ SN52702 ~ 
; 0.4 t-+-+-+--i,r--"'. _::c:.-..+-""'f'--l-+-+--+---1 
Cl. I~ 1 0.3 ..... "'f....-C:;;__t-'+--+--+---l-+--+--1--+-J.....-.l 

J. 
"'SN52702A ~ 

N-. I~ 

3-24 

0.2 

0 ~---'--'--~_.......__.....__ _ _.__..____, 

-75 -50 -25 0 25 50 75 100 125 

i A-Free-Air Temperatur~-·c 

FIGURE 4 

INPUT BIAS CURRENT 
vs 

FREE-AIR TEMPERATURE 

0 .._____...__._ _ _.__......_ _ _._ _ _.__...___, 

-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-° C 

FIGURE 6 

0.2 1---1--+---1--sN52702A --.,r-+--+--+---+--l 

I =~~t::fi::3I:::ri:j:t::t=t=tJ 0.1 I= 
o..__...__.__.___,_...,.__.__._-J._,___._.....J-_. 
+6 
-3 

+8 
-4 

+10 
-5 

Vee-Supply Voltages-v 

FIGURE 5 

INPUT BIAS CURRENT 
VS 

SUPPLY VOLTAGES 

+12 
-6 

2t-+---t--+-t-+--t---t----l-+--+---+-""" 
SN52702A ~ 

o~_._~_.._.._....._.....__.___._...,__,__,__. 

+6 
-3 

+8 
-4 

+10 
-5 

Vee-Supply Voltages-V 

FIGURE 7 
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CtRcu~~r TtPES S.N52702A. SN52702, S.N72702 
GENERAL;;PURPOSE· O'PERATHfNAL AMPLIFIERS 

TYPICAL CHARACTERISTICS 
' 

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
" . FREQUENCY 

{for vetiou!l lag col'hpet'lsllittbnt) 

f-f:rfqueni::y-Hz 

FIGUftE8 

LAG COMPENSATION CtRCUlT 
FoR t'IGURES 8, 9, AND 10 • 

. SMlnOllA 
LARGE-SIGNAL DIFF.ERENTIAL 

VOLTACie:AMPLIFICAfiON 

. FIWltENCY 

AVDIO) • Avo at I•! Hz 
· ~Ct+.• ~zv 

·b;e6:~;,:v 
Rt~b· 1 

RL •>ilokrt 
TA•'2$•c; 

f-Fr-.,,eney-fU: 

FIQUfU!9 
' :; _..,~· 

8"5:!702A 
LARGE-SlGNA.L DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
v,s,· . 

FAEOtfEf'lcY. . 
,· .. -. H~ wa'ticius.1aij t~~c>ns) 

1M IOM 

f-F"*""•ncy:...l'iz 

FtGU~E 1.1 

tOM 

100"1 

ii 

. SN627Q2A 
LAAGE-SIGNAL DIFFERENTIAL 

VOLTAGE _A~LIF_1:~TION 

FREQUENCY 
.. ,tfor'vafio:u~ lagceompensationsl 

<§ 
1a3 

Vee+"' 12v 
lite-• -6V 
kc• tOO•n 

...,_-+-tttttttr-...'-t-ttttttt TA• 25•c 

., 

if 
1 
I 10' 

:ll 

I , 101 

~ 
I 1 0 

·> 
<( 

10-1 
100• 1M lOOM 

·.f:....'Frequency-Hz 

FIGURE 10 · 

.. ... c~ 
LEAD-LAG COMPE!\1$ATION CIRCIJ1T 

. FOR FIGURE 11 

345 



CIRCUIT TYPES SN52702A;. SN52702i SN72702 
GENERAL•PURPOSE OPERATIONAL AMPUFJERS 

TYPICAL CHARACTERISTICS 

INPUT RESISTANCE 

FREE-AIR TEMPERATURE 

500 

200 >---+--+---1----+--+--·1--l----' 400 

s 
I ,.....-j I 1

: t:==t:==i:=t==!~s~Ns~2~1oi'i;;..=At~;2jl---'~7~ 
~ L 
; 17' I SN52702 ! 40f----+--+--+[/7-~.-::_~_j:7._,...-~,+--'---.~"< 

VY: 
20>--+1-;7-A--+.LL'__-+--+--++----t----' 

v Vf-- SN72702--: 

10 v l l 

c: 
I 
~ 

.~ 300 

~ 

! 200 

100 

0 

OUTPUT RESISTANCE 

FREE-AIR TEMPERATURE 

• -75 -50 -75 -50 -25 25 50 75 100 125 -25 25 50 75 100 125 

TA-Free-Air Temperature- °C TA-Free-Air Temperature-°C 

FIGURE 12 FIGURE 13 
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COMMON-MODE REJECTION RATIO 

FAEE-AtA TEMPERATURE 

" l 1oor--t---t~+--+~~~+----+-~ ;;_ 

• ·2 
"f. 90 

i SN52702 

i BO 

~ 
SN72702-

~ 70f---+----+----I-.-!---+--+----+---' 
~ 

" u 

50 1-----+~--"--"------'----'---+-__j _ ___J 

-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperature-~C 

FIGURE 14 

POWER SUPPLY SENSITIVITY 

FREE.AIR TEMPERATURE 

100 

> 90 
> 
b 80 

:~ 70 t----+---6-'f' 

l 60 

l 50 1----..1,,.-:=+--

j 40 

8 30 f----+--+--+----1----1---+---1---' 

> .:'! 20 f----+--+--+----t----1---+---1----< 
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o>------'--l---+---'----'---+---'--' 
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TA-Fl'ff·~ir Temperature-"C 

FIGURE 16 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

" 1' 
2 

~ 
c 
.2 

! 
i 
g 
• E 
8 
J 
"' " " 

SN52702A 
COMMON-MOOE REJECTION RATIO 

" FREQUENCY 
110 

Vee+= 12 Vor6Vi 

~ vcc- = -0.5·Vcc+ 
TA= 25QC 

100 

90 

~ •o 

~ ~;,~ 'J 
80 ~. ,, 

"'() 

70 I\ 
N ~ 
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FIGURE 15 

SUPPLY CURRENT 

FREE-AIR TEMPERATURE 

o~-+--'--+---J---+--~--+-~ 

,-75 -50 -25 25 50 75 100 125 

T A-Frl!e·Air Temperature-"c 

FIGURE 17 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52709A, SN52709, SN7270~ 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIER~ 

SERIES 52/72 OPERATIONAL AMPLl.FIERS 
featuring 

• Common-Mode Input Range .... ± 10 V Typical 

• Designed to be Interchangeable with Fairchild µA709A, µA709, and µA709C 

• Maximum Peak-to,Peak Output Voltage Swing ... 28 V Typical with 15 V Supplies 

description schematic 

These circuits are high-performance operational 
amplifiers, each haying high-impedance differential 
inputs and a low-impedarwe qutput. Component 
matching, inherent with silicon monolithic 
circuit-fabrication techniques, produces an amplifier 
with low-drift and low-offset characteristics. 
Provisions are incorporated within the circuit 
whereby external components may be used to 
compensate the amplifier for staple operation under 
various feedback or lo;id conditions. These amplifiers 
are particularly useful for applications requiring 
transfer or generation of linear or nonlinear 
functions. 

The SN52709A circuit features improved offset 
characteristics, reduced input,current requirements, 

IN~~~~NG ...__--+-rl 
NONINVE!HING 

INPUT 

OUTPUT 
FREQUENCV 

COMPENSATION 

and lower power dissipation when compared to the SN52709 circuit. 
temperature coefficients of offset voltage and current are guaranteed. 

In addition, maximum values of the average 

Jhe SN52709A and .SN52709 an~ characterizedfor operation over the full military temperature range of -55°C to 
J25°C. The SN72709.is character.ized for operation from 0°Cto 70°C. 

terminal assignments 

INV 
INPUT 

L 
PLUG-IN PACKAGE 

ttOPVIEWl 

PIN-4 IS IN ELECTRICAL 
'CONTACT,WITH THE CASE 

NC-No ,internal co"nnection 

voltages specified 

N 
DUAL-IN-LINE PACKAGE 

(TOPVIE\iV) 

OUTP.UT 

p 

OUAL-INcLINE 
PACKAGE 

(TOP VIEW) 

INPUT OUTPUT 
FREQ. OUT· FREQ. 

COMP. A Vee+ PUT COMP. 

INPUT INV NON- Vcc­
FREQ. 1NPUT 1NV 

COMP. B INPUT 

s 
FLAT PACKAGE 

(TQPVIEW) 

INPUT OUTPUT 
FREQ. FREQ. 

NC COMP. A· Vee+ OUTPUT COMP. 

®®©CD© 

000©© 
NC INPUT' INV NON· Vcc-

FREO. ·INPUT INV 
COMP. B 1NPUT 

PIN 5 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

• 

Throughout this data sheet, supply voltages are specified either as a range or as a specific value. A positille voltage with­
in the specified .range (or of the specified value) is. applied to Vee+. and an equal negative voltage is applied to VcC-· 

TEXAS INSTRUMENTS 
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CIRCUIT TYPES SN52709A, SN52709/SN72709 
HIGH:..PERFORMANCE OPERATIONAL 'AMPLIFIERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52709A, 
SN52709 

Supply voltage Vee+ (see Note 1) 18 
Supply voltage Vee- (see Note 1) / -18 

Differential input vc;>ltage (see Note 2) ±5 

Input voltage (either input, see Notes 1 and 3) ±10 

Duration of output short-circuit (see Note 4) 5 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note 5) 300 

Operating free-air temperature range, -55 to 125 

Storage temperature range -65 to 150 

Lead temperature 1/16 inch from case for SO seconds l Lor s Package 300 

Lead temperature 1/16 inch from case.for 10 seconds l N or P Package 260 

SN72709 UNIT 

18 v 
-18 v 
±5 v 

±10 v 
15 $ 

300 mW 

Cito 70 oc 
-65 to 150 oc 

300 oc 
260 •c 

NOTES: 1. All voltage values, unless otherwi.se noted, are with respect to the z~ro reference level {ground} of the supply voltages where the 

• zero reference level is the midpoint between Vee+ and Vee-. . -
2. Differential voltages are at the noninvierting input terminal with respect to the inverting inp1,.1t terminal. 
3. The magnitude of the input voltage must never exCeed the magnitude of th~ $Upply voltage or 1() vQlts, whichever iJ less. 
4. The output may be shorted to ground or either power supply. 
5. For operatio~" of SN52709A and SN52709 above 70° C free·air tempera'ture; refer to Dissipation Derating Curv'e, Fig1Jre 1. 

electrical characteristics at specified free-air temperature, Vee± = ±9Vto±15 V (unless otherwise noted) 

PARAMETER TEST CQNOITIONSt 
SN52709A 

MIN TVP1= MAX MIN 

V10 Input offset voltage R5<;;10k!1 
25°e 0.6 ? 
Full range 3 

Rs= 50 !1 Full range 1.8 10 
Average temperature coefficient L -ss•e to 2s0 e 4.8 25 <>v10 of input offset voltage Rs= 10 k!1· J 25°e to 1!15°e 2 15 ., 

L25°e 10 50 

110 Input offset current -55°e 40 250 

125°e 3.5 50 

Average temperature coefficient 1-55°{;.10 25°e 0.45 2.8 
"110 of input offset current j 25°e to 12s0 e 0.08 0.5 

25°e 0.1 0.2 
119 Input bias current 

-55°c 0.3 0.6 

V1 lnput voltage range Vee±= ±15 v 
25°e ±8 ±10 ±8 

Full range ±8 ±8 

Vee±= ±15 v. RL;>10k!1 
25°e 24 28 24 

Maximum peak·to-peak Full range 24 24 
VQPP RL·,,·h!1 25°e 20" 26 20 output voltage swing vec± = ±15 v. 

Vee±= ±15 v. RL;>2.~!1 Full range 20 20 

Large-signal differential Vee±= ±15 v. RL;>2'R!1, 25°e 45,000 
Avo 

voltage amplification Vo=±10V full range 25,000 70,000 25,000 

25°e 350 750 150 
r; Input resistance 

-55°e 85 185 40 

ro Outpl:Jt resistance Vo= 0, See Note 6 25°e 150 

25~e 80 110 70 
eMRfl Common-mode rejection ratio Rs<;; 10 k!1 

Full range 80 70 

25°e 40 100 
4.':'10/IJ)Jcc Power supply ~nsitivity R5<;; 10 k!1 

Full range 100 

25°C 2.5 3.6 

ice Supply ,current 
Vee±= ±15 v. No load, 

-55°c 2.7 4.5 
No signal 

125°e 2.1 3 

25°e 75· 108 

Po Total power dissipation 
Vee±~ ±15 v, No load, 

-55°e 81 .135 
No signal 

12s0 e 63 90 

t All characteristics are specified under open·loop operation. Full range for SN52709A and SN52709 is -55°C to 125°C, 

+All typical values are 'at Vee±= ±15 V. 

SN5270!1 

TYP1= MAX 

1 5 

6 

3 

6 
.. 

6 
~·. 

50 _]fill 
100 500 

20 200 

0.2 0.5 
0.5 1.5 

±10 

28 

26 

45,000 

70,000 

400 

100 

150 

90 

25 150 

150 

2.6 5.5 

78 165 

Not~ 6: This typical value applies only at frequencies above a fe\I\!', hundred ltertz because of the effects of drift and th1lrmal feedback. 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

electrical characteristics at specified free-air temperature (unless otherwise noted Vee± = ± 15 V) 

PARAMETER TEST CONDITIONSt 
MIN 

SN72709 

TYP MAX 
UNIT 

Vee±= ±9 v to ±15 v, 25°C 2 7.5 
V10 Input offset voltage mV 

Rs.;;1okn Full range 10 

25°C 100 500 
110 Input offset current Vee± = ±9 v to ± 15 v nA 

Full range 750 

25°C 0.3 1.5 
l1s Input bias current Vcc±=H!Vto±15V 

Full range 2 
µ.A 

v, Input voltage range 25'C ±8 ±10 v 

25°C 24 28 

Maximum peak-to-peak 
RL ;> 10kn 

Full range 24 
Vo pp 

output voltage swing RL = 2 kn 25°C 
v 

20 26 

RL ;> 2 kn Full range 20 

Large-signal differential 25°C 15,000 45,000 
Avo 

voltage amplification 
RL.;; 2 k!1, Vo=±10V 

Full range 12,000 

25°C 50 250 
r; Input resistance kS"l • Full range 35 

ro Output resistance Vo =O, See Note 6 25°C 150 n 

CMRR Comffion~rnode-rejection ratio Rs.;; 10 kn 25°C 65 90 dB 

.<l. V10/.<l. Vee Power supply sensitivity Rs.;; 1okn 25°C 25 200 µ.VIV 

Po Total power dissipation No load, No signal 25°C 80 200 mW 

t All characteristics.are specified under open-loop operation. Full range for SN72709 is 0°C to 70°C. 
NOTE 6: This typical valu9 aPplies only at frequencies abov~ a few hundred hertz because of the effects of drift and- thermal feedback~ 

operating characteristics Vee± = ±9Vto±15 V, TA= 25°e 
SN52709A 

PARAMETER TEST CONDITIONS UNIT 
SN52709 

SN72709 

MIN TYP MAX 

Overshoot 

µ.s 0.3 1 

6% 30% 

Rise time 1C =O 
See Figure 21 L 

CL= 100pF 

THERMAL INFORMATION 
SN52709A,SN52709 

DISSIPATION DERATING CURVE 

PARAMETER MEASUREMENT INFORMATION 

s: 
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INPUT VOLTAGE 
WAVEFORM 

TA-=Free-Air Temperature-°C 
FIGURE 1 FIGURE 2-RISE TIME AND.SLEW RATE 
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CIRCUIT TYPES SN52709Ai SN52709, SN.72709 
HIGH~PERFORMANCE OPERATIONAL AMPLIFIERS 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input termina.ls to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 
are inserted in series with the input leads. 

Average Temperature Coefficient of Input Offset Voltage (av10) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 

l(V1Q@TA(J))-(V1Q@TA(2)ll .. 
av 10 = . . . where TA( 1) and T A(2) are .. .the spec1f1ed temperature extremes. 

TA(1)-TA(2) 
Input Offset Current (110) The difference between the currents into the two input terminals with the output at zero 
volts. 

-
Average Temperature Coefficient Of Input Offset Current (aq 10) The ratio of the change in input offset current to the 
change in free-air temperature. This is an average value for the specified temperature range. 

1
(110 @TA(J)) - (110 @T A(2)l I 

a110 = .. . where TA( 1) and T A(2) are the specified temperature extremes. 
TA(1) -TA(2) 

3-30 

Input Bias Current 010) The average of the currents into the two input terminals with the.output at zero volts. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. 

Maximum Peak-to-Peak Output Voltage Swing (Voppi The. maximum peak-tb-peak output voltage which can be 
obtained without waveform clipping when the quiescent d-c output voltage is zero. 

Large-Signal Differential Voltage Amplification (Avol The ratio of the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. 

Input Resistance (q) The resistance between the input terminals with either input grounded. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common,mode voltage to the resulting 
change in input offset voltage. 

Power Supply Sensitivity (Ll. V10/Ll. Vcc) The ratio of the change in input offset voltage to the change in supply voltages 
producing it. For these devices, both supply voltages are varied symmetrically. 

Total Power Dissipation (Pol The total d-c power supplied to the device less any power delivered from the devicetoa 
load. At no load.: Po; Vee+· Ice++ Vcc-· lcC-· 

Rise Time (tr) The time required for an output voltage step to change from 10% to 90% of its final value. 

Overshoot The quotient of: (1) the largest deviation of the output signal value from its steady-state value after a 
step-function change of the input signal, and (2) the difference between the output signal values in. the steady state 
before and after the step-function change of the input signal. 

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output for a step-signal input. Slew rate is 
measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. 

TEXAS f NSTRUM ENTS 
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INPUT OFFSET CURRENT 

FREE-AIR TEMPi;::AATURE 

80 

-50 -25 0 25 5C 75 100 125 

TA·-Free-Air Ternperaturs-"C 

FIGURE 3 

INPUT VOLTAGE RANGE 

SUPPLY VOLTAGE 
I tJ2~--~-~-'~-~-~-~ 

TA =<·Full Range 
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tVcc±l-Supply Voltage-V 

FIGURE 6 

TOTAL POWE·R·DISSIPATION 

FREE-AIR TEMPERATURE 

T A--Free-Alr Temperature-°C 

FIGURE 9 

CIRCUIT TYPES SN52709A, SNfi2709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

TYPICAL CHARACTERISTICS 
(unless designated maximum o.r minimum) 

INPUT BIAS CURRENT 

FREE-AIR TEMPERATURE 

T A-F·ree·Air Temperature..,... °C 

FIGURE 4 

INPUT RESISTANCE 

FREE-AIR TEMPERATURE 

IOilL---"--~--'-~~-~~'-~ 
-75 -so -25 0 25 ·50 75 

T A·-Free-Air Temperature-°C 

FIGURE 7 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

c 
.0 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL VOLTAGE AMPLIFICATION 

" FREE-AIR TEMPERATURE 

~ 50, 000 l--+~'k::+-:c-'l--1,,-f-+-l 

~ 
" 40, 000 1--.1::-+--i-+-l""" ..... ...lt--I 

l 
g 30, 000 t--+-+--i-,-::""" ..... =*--1-1-1 
] l 20, 000 t--+-+-"'l'-~=-#--11--I 
ii 
I 

" > 

" 

> 
I 

E 
g 

TA-Free-Air Temperature-°C 

FIGURE 12 
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FIGURE 17 
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TYPICAL CHARACTERISTICS 
(unless designated maximum or minimum) 

SN52709A, SN52709 
OPEN-LOOP LARGE-SIGNAL 

DIFFERENTIAL VOLTAGE AMPLIFICATION 
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FIGURE 13 
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FIGURE 16 
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SN72709 
OPEN-LOOP LARGE-SIGNAL 

DIFFERENTIAL VOLTAGE AMPLIFICATION 
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When the amplifier is operated witl 
capacitive loading, R2 = 50 51. 
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FOR FIGURES 15, 16, AND 19 
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CIRCUIT TYPES SN52709A, SN52709, SN72709 
HIGH·PERFORMANCE OPERATIONAL AMPUFIE·RS; 

TYPICAL CHARACTERISTICS 
SN52709A,SN52709 

VOLTAGE TRANSFER 
CHARACTERISTICS 

Vee±= ±15V 
RL=10k0 
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FIGURE 20 
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·LINEAR INTEGRATED 
CIRCUITS 

·c1RCUIT TYPES SN52741, SN72741 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• Short-Circuit Protection • 
• Offset-Voltage Null Capability • 
• Large Common-Mode and • 

Differential Voltage Ranges • 

description 

The SN52741 and SN72741 are high-performance 
operational amplifiers, featuring offset-voltage null 
capability. 

The high common-mode input voltage range and the 
absence of latch-up make the amplifier ideal for volt­
age-follower applications. The devices are short-cir­
cuit protected and the. internal frequency compensa­
tion ensures stability without external components. A 
low-value potentiometer may be connected between 
the offset null inputs to null out the offset voltage as 
shown in Figure 11. 

The SN52741 is characterized for operation over the 
full military temperature range of -55°C to 125°C; 
the SN72741 is characterized for operation from 0°C 
to 70°C. 

No Frequency Compensation Required 

Low Power Consµmption 

No Latch-up 

Same Pin Assignments as SN52709/SN72709 

schematic 

INVERTING 
INPUT ~----~ 

rt---+--+---+-----~---+--<> Vee+ 

OFFSET 
NULL 

" 

Q"UTPUT 

COMPONENT VALUES SHOWN ARE NOMINAL 

terminal assignments 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

NULL 

"' 

NC-No internal cQnnec:tion 

3-34 

L PLUG-IN PACKAGE 
ITOPVIEWI 

Vee-

NULL 

" 
PIN 4 IS IN ELECTRICAL 

CONTACT WITH THE CASE 

P DUAL-IN-LINE 
PACKAGE 

(TOPVIEWI 

NULL 

"' 

Vee+ 

OFFSET 
OUT- NULL 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Z FLAT PACKAGE 
(TOP VIEW) 

CD©CD©©©CD 
NC OFFSET INV NQ_N_- Vee- • 

Ni\:~L INPUT l~~~T 
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CIRCUIT TYPES SN52741, SN72741 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

absolute mwi:imum ratings over operating free-air temperature range (unless otherwise noted) 
--"- ''--"-

SN52741 SN72741 UNIT -
Supply voltage V cc+ (see Note 1) 22 18 v 
Supply_ voltage V cc- (see Note_ 1) -22 '-18 v 
Differential input voltage (see Note 2) ±30 ±30 v 
Input voltage (either input, see Notes 1 and 3) ±15 ±15 v 
Voltage.between either offset null terminal (N1/N2) an_d Vee-' ±0:5 

,. 
±0.5 v 

Duratidn'of output shcirt-circuit (see Note 4) unlimited ·unlimJted 

Continuous total power dissipation at (or below) 55° C free"air tii;.,,perature (see Note 5) 500 500 mW 

Operating free-air temperature range -55 to 125 0 to 70· oc 

Storagflethperatu ie 'range ' -'-65'to ·150 ~65to 150' 'c 

Lead temperature 1/11\ inch from ca5e for 60 seconds l J, L, or Z Package 300. 300 •c 

Lead temperature 1/16 inch fr()m case for 10 seconds I N or P Package · 260 '260 oc 

NOTES: 1. AH v9ltage valuesf" l,lnl~~~ otJ;lerwise, noted, are:~with re~p_ect ,to the zero refere_nc,e ,!eve~ (g_roun_d) _oft~~ SUf?P:IV voltag~ Where the 
zero reference level is the midpoint b~een Vee+ and Vee-• 

2. Differential voltages are at the noninvertlng input terminal with respect to the inverting input terminal. , J 
3. , The magnitUde of the input voltage must never exceed the magnitude of the supp1y voltage or. 1 ~volts, \ivhich~ver is Jess. 
4. The oUtpUt ·may b& shorted to ground or. either poW8r'sUppiy. a:=or the SN52741 Onty,·the unlimi"t'.ed.dlira'tiQnof the short-circui~ 

applies at (or below) 125°C case temperature or 75°C fr~e-air temperature. 
5. Fo.r'.Oper~tiorl 8bO~~ s5°c frBe-a'ir temperature, Yefer to Oissipatiorl o·eratii'lg Curve,:Figlire 12. , 

electric_a.1 characteristics at specified fre13-air temperature~ Vc_c+ = 15. V, Vcc....,.1" -15 y 
PARAMETER TEST coiiiomol\lst SN52741 SN12741 ." : 

UNIT 
..::. :.:... 'Mll\I TYP MAX NUN. TYP M~ 

Rs<;; 10 k.n 
25°C .5 1 6 

V10 Input offset 'lloltage mV 
Full range 6 7.5 

'1V1o(adj) Offset voltage adjust range ' ::: ':zsoc ''" ±'15, ±'l5 .. mV 
25°C 20 200 .~o 2QQ 

110 Input offset current 
Full range 500 

nA 
300 

c -:\ 256 C 
,c 

80 500 
~ 

~ ·80'' 500' 
•1a Input bias current nA 

·' ,· , " ::.c ~ 
Full range .::::.. tl500 ::::_~:I:_' .. ~ ,800 

' .. 2s0 c_Z :J ±.12 _:::_ ;t13 ±12 ~ ±,13 
Vj · 'lnput'v'oltagii 'r'arige 

Full range· '±12 >· v 
..::. _]_ '±12, 

RL = 10k.n 25°C 24 28 24 28 

Vopp 
•:·Maxlmuin' peak:to-pea~ Rt ;;;'10 kU '·'Full range :·:24 7 "·24"'''"'" ·~ ..... ,.· 

output voltage swing Ri:. ,,;2kU 25°c·": '26 
v 

20, 26 '20 

..::. ..::::. RL ;> 2, k.n Full range 2,0 20 '"""-
Large'signal differential Ri_ ;> 2 k.n, 25°C 50,000 200,000 _j 20,QOO 200,000 

Avo 
voltage ,amplification Vo=±10V Full range 25,000. 15;000 

r;'' 1 nput resistiinC'ii " 25"'C ·, · ' 0:3· ·2 ·0.3, ''"' 2 M.n 

Vo =OV, ~· "•~ -;;;-

ro Output resistance 25°.C 75 75 .n 
: ' See Nate Ii_ 

4 
C; lr1put capaci~ance ..::. 25°C 1.4 1.4· pF 

,,,, '" "'' :·, ':'. ·' ' i'.,i· '25°C , '7iJ !lO 70' 00 ·,..· ·' 
. CMf'IR. Col'llm~n·rriode r,eiecti~n r'!tio Rs ;<;;lQ!<!1 

Full range· ·10 ~ -"- 10 '\· 
dB 

AV10/AVcc Power 5upplv sensitivity 
·25~c 30 _2150 30'.f 150' 

Rs._ 10 k.n 
Fµll,range 159, 150, 

µVN 
~ '...:.:.:, :...C_"· '"·,.,.;:.,:if,, ...c.::. 
"cs , Sho1l11ir~uit,()uiput ~ur,r~nt. ,,·,:: 25°C .±25. ,;.,, ±40 .'\'25, ±:4Q, mA 

, 

No load, 25°C 1.7 2.8 1.7 2.8 
•cc Suppiy current mA 

..::. No signal Full range 3;3 3.3 

N_o load; 25°C 60 
-"'·' 

85 50 85 
Po , Tota1;power<lissipation mW 

No signal Full ra11ge 100 100 

t All characterlstics'ar~ speCified U.rlder 0.pen-loop ope·ratiOn .. Fulf range for SN5274t is -55°C t0·125QC and for SN72741 is 0°·c to·70~C~ 
NOTE 5: This ~~~ical v~.lue; aPplies· on IV ,&i frequ.~nCies abave·S few hundred·hert2: because of. 1:he effects ~f (J·~ift and thttrmal feedback. 
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CIRCUIT TYPES SN52741. SN7Z741 
HIGH-PERFORMANCE OPERATIONAL AM PU FIERS 

operating characteristics, Vee+= 15 V, Vee-= -15 V, TA= 25°e 

TEST CONDITIONS 
SN52741 

PARAMETER 
MIN TVP 

t, Rise time V1 =20mV, RL = 2 kU, 0.3 

Overshoot CL= 100pF, See Figure 1 5% 

SR Slew rate at unity gain 
V1=10V, RL = 2 kn, 

0.5 
CL= 100 pF, See Figure 1 

DEFINITION OF TERMS 

SN72741 
UNIT 

MAX MIN TVP MAX 

0.3 µ,s 

5% 

0.5 V/µ,s 

Input Offset Voltage (V1ol The d-c voltage which must be applied between the input terminals to force the quiescent 
d·c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (Rs) 
are inserted in series with the input leads. 

• 
Input Offset Current 010) The difference between the currents into the two input terminals with the output at zero 
volts . 

Input Bias current (I 1sl The average of the currents into the two input terminals with the output at zero volts. 

H6 

Input Voltage Range (V1) The range of voltage which, if exceeded at either input terminal, will cause the amplifier to 
cease functioning properly. 

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be 
obtained without waveform clipping when the quiescent d-c output voltage is zero. 

Large-Signal Differential Voltage Amplification (Avol The ratio of the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. 

Input Resistance (rj) The resistance between the input terminals with either input grounded. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

input Capacitance (Ci) The capacitance between the input terminals with either input grounded. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to. common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage. 

Power Supply Sensitivity (fl V10/ll. Vee) The ratio of the change in input offset voltage to the change in supply voltages 
producing it. For these devices, both supply voltages are varied symmetrically. 

Short-Circuit Output Current Oosl The maximum output current available from the amplifier with the output shorted 
to ground or to either supply. 

Total Power Dissipation (Po) The total d-c power supplied to the device less any power delivered from the device to a 
load. At no load: Po= Vee+· Ice++ Vee-· ICC-· 

Rise Time (tr) _The time required for an output voltage step to change from 10"/o to 90% of its final value. 

Overshoot .The quotient of: ·( 1) the largest deviation of the output signal value from its steady-state value after a 
step-function change of the input signal, ahd (2) the difference between the output signal values in the steady state 
before and after the step-function cttange of the input signal. 

Slew Rate (SR) The average time rate of change of the c:losed-loop amplifier output voltage for a step-signal input. Slew 
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted for unity gain. 
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CIRCUIT TYPES SNH7t1. t•JJ1f1 
HIGH-PERFORMANCE OPERATIONAL AMP~lftJ91 

a I 
PARAMETER MEASUREMENT INFORMATION 

a a .. W #¢ 

,v, 
_J----ov 

INPUT VOLTAGE 
WAVEFORM 

CL• 100 pF 

TEST CIRCUIT 

FIGURE 1"'"'.RISE TIME, OVERSHOOT, ANO SLEW RATE 

TYPICAL CHARACTERISTICS 

INPUT OFFSET CURRENT 
vs 

FREE-AIR TEMPERATURE 
100 ,--.,---,--,--.-,---,.~-~~ 

V~c+]15J 
>---+--+--+--1---..-+- Vee-= -.15 v -

ao~ 
j 00 ~ 
j \ 
! JS: I--- SN72741 R 
I .40 ' ' T I 

j :'SJ : 
~t--+-+--t-~c-+-+-'-1t--t--+-~· 

"'h. : 
~ -40 -20 0 20 40 60 80 100 120 140 

TA-FrN-AirTemperature-°C 

FIGl/RE 2 

MAXIMUM P!:'AK-TQ-PEAK OUTPUT VOLTAGE 
VS 

L.OAD RESISTANCE 

2ll 
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I 2ll 

L.. > 

vcc+=1sv rt-
Vee-"' -1Sy v T.&,=25°C 

i 12 

~ 20 1 ,. 
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! 10 
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RL -Load Resist.nee-kn 

.FIGURE 4 

INPUT BIAS CURRENT 
vs 

FREE-AIR TEMPERATURE 
400,--.,---,--,--,-,---,.~-.--~ 

Jee.J. isl 
t--+-+--t--+--+-+-vcc-·-is v 

'ii 300 1+-+--t--+--+-+--l-1---+t·-1 
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·~ t--'t--+--t--+--+-+--l-+--~ 
8 Ii j-- SN72741 +91 
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FIGURE 3 

MAXIMUM PEAK-TO-PEAK OUTPUTVOL.TAGE 

40 

l 36 

g 32 

~ 28 
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i 24 

i 20 
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E· 12 .. 
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100 1k 

VS 

FREQUENCY 
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Vee-• -1s v" 
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f-Frequency-H+ 

FIGURE 5 
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CIRCUIT TYPES SN52741, SN72741 
HIGH-PERFORMANCE OPERATIONAL AM PU FIERS 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
vs 

SUPPLY VOLTAGE 

TYPICAL CHARACTERISTICS 

l 
"' 

COMMON-MODE REJECTION RATIO 
vs 

FREQUENCY 
100 

90 

80 

vcJ •. ,Jv 

~ 
Vee-" -1sv 

~!:~~:en -

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
VS 

FREQUENCY 

• 4 6 8 10 12 14 16 18 20 

lvcc± I -supply Voltage-V 

§ 70 

·~ ao 
"' i 50 

~ 
3= 

10 100 1k 10k 100k 1M 10M 100M 

f-Frequency-Hz 

3-38 

28 

FIGURE 6 

OUTPUT VOLTAGE 
VS 

ELAPSED TIME 

~ 
~ 
J 
"' ~ 

40 

30 

20 \ 
10 

0 

--+-- FIGURE 7 

VOLTAGE-FOLLOWER 
LARGE-SIGNAL PULSE RESPONSE 

1 10 100 1k 10k 100k 1M 10M100M vJc)1,) 
24 f-Frequency-Hz 

20 7 
~ 9o%L 

~ 16 1: 
~ 12 r----+-I-H:-+---+--1--+-----f 

; s 1--+l/_-i---+--<--+---+Vcc+= 1sv 
ob :' Vee-"' -15 v 
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FIGURE 8 

.___.,_" 
-4 '-- __J__~--+--~-~ 

0 0,5 1.5 2.5 

t-Time-µs 

FIGURE 9 

TYPICAL APPLICATION DATA 

TO Vee-

FIGURE 11-INPUT OFFSET VOLTAGE NULL CIRCUIT 
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FIGURE 10 

THERMAL INFORMATION 
DISSIPATION DE RATING CURVE 
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FIGURE 12 
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LINEAR INTEGRATED 
CIRCUITS 

CIRCUIT TYPES SN52747. SN7274~ 
DUAL HIGH-PERFORMANCE OPER.ATIONAL AMPLIFIER: 

• No frequency Compensation Required 

• Low Power Consumption 

• Short-Circuit Protection 

• Offset-Voltage Null Capability 

description 

The SN52747 and SN72747 are dual high­
performance operational amplifiers, featuring offset­
voltage null capability. Each half is electrically similar 
to SN52741/SN72741. 

The high common-mode input voltage range and the 
absence of latch-up mak'e the amplifiers ideal for 
voltage-follower applications. The devices are short­
circuit protected and tfle internal frequency compen­
sation ensures stability without external components. 
A low-value potentiometer may be connected 
between the offset null inputs to null out the offset 
voltage as shown in Figure 3. 

The SN52747 is characterized for operation over the 
full military temperature range of -55°C to 125°C; 
the SN727 47 is characterized for operation from 0° C 
to 70°C. 

schematic (each amplifier) 

INVERTING 

• Large Common-Mode and 
Differential Voltage Ranges 

• No Latch-up 

• Designed to be Interchangeable with 
Fairchild µA747 and µA747C 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

AMPLIFIER NO., 

~ 
AMPLIP:IEA NO. 2 

~ 
OFFSET OFFSET 
NULL 1 2 NULL 
1 N1 Vee+ OUTPUT NC OUTPUT Vee+ 2N1 

INVERT· NONIN- OFFSET Vee- OFFSET NON1N· 'INVERT-
ING VERTING NULL Nl.,l,Ll VERTING ING 

INPUT INPUT 1N2 2N2 INPUT INPUT 

~~ 
AMPLIFIER NO. _1 -~MPUFIER NO. 2 

NC-No internal;connection 

INPUT o-~~~~~~~~~ 

,.,...........,~_,~....-~~-.-~.....,...~~~~....-~~.....,...~~-.----a Vee+ 

INVERTING 
INPUT 

OFFSET 
NULL 

N1 

OFFSET 
NULL 

N2 

Corf!ponerit values sh,ewn· --are n_omi nal. 

50!1. 
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CIRCUIT TYPES SN52747 I SN72747 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
SN52747 SN72747 UNIT 

Supply voltage Vee+ (see Note 1) 22 18 v 

Supply voltage Vee- (see Note 1) -22 -18 v 

Differential input voltage (see Note 2) ±30 ±30 v 

Input voltage (either input, see Notes 1 and 3) ±15 ±15 v 

Voltage between either offset n·u11 terminal (N 1 fN2) and V cc- -::- ±0.5 ±0.5 v 

Duration of output short-circuit (see Note 41 unlimited unlimited 

Continuous total dissipation at (or ti.low) 70°C l Each amplifier 500 500 

free-air temperature (see Note 5) J Total package 800 800 
mW 

Operating free-air temperature range -55 to 125 0 to 70 'c 

Storage temperature range -65 to 150 -65 to 150 'c 

Lead temperature 1/16 inch from ca$8 for 60 seconds [ J package .300 300 'C 

Lead temperature 1/16 inch from case for 10 seconds JN package 260 260 'C 
---

NOTES: 1. All voltage values, unless otherwi$8 noted, are with reSpect to the zero reference level (ground) of the supply voltages where 
the zero reference level is the midpoint between Vee+ and Vee-. - . 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3, The magnitude of the input voltage must,never exceed the magnitude of the supply voltage or 15 volts, whichev6r is less. 
4. The output may be shorted to ground or either power supply. For the SN52747 only, the unlimited duration of the short-circuit 

applies at {or below) 125°C case temperature or 75°C free-air temperature. 
5. For operation of SN5274 7 above 70° C free-air temperature. refer to Dissipation Derating Curve, Figure 2. 

electrical characteristics at specified free-air temperature, Vee+= 15 V, Vee-= -15 V 

TEST CONDITIONst 
SN52747 SN72747 

PARAMETER UNIT 
MIN TYP MAX MIN TYP MAX 

25°C 1 5 1 6 
V10 Input offset voltage Rs.; 10kfl mV 

Full range 6 7.5 

AV1o(adj) Offset voltage adjust range 25'C ±15 ±15 mV 

25°C 20 200 20 200 
110 Input offset current nA 

Full range 500 300 

25'C 80 500 80 500 
11B Input bias current nA 

Full range 1500 800 

25°C ±12 ±13 ±12 ±13 
V1 Input voltage range v 

Full range ±12 ±12 

RL=10kfl 25°C 24 28 24 28 

Maximum peak-to-peak RL. ;;.10 kn Full range 24 24 
Vopp 

RL = 2 kn 25°C 
v 

output voltage swing 20 26 20 26 

RL;;. 2 kfl Full range 20 20 

Large-signal differential RL;;. 2 kfl, 25°C 50,000 200,000 50,000 200,000 
Avo 

voltage amplification Vo=±10V Full range 25,000 25,000 

ri Input resistance 25°C 0.3 2 0.3 2 Mn 

ro Output resistance 
Vo= OV, 

25°C 75 75 n 
·. SH Note 5 

Ci Input capacitance 25°C 1.4 1.4 pF 

25°C 70 90 70 90 
CMRR Common-mode rejection ratio Rs.; 10 kn dB 

Full range 70 70 

25°C 30 150 30 150 
AV10/AVcc Power supply sensitivity Rs.; 10 kn 

Full range 150 150 
µV/V 

ios Short-circuit output current 25'(; ±25 ±40 ±25 ±40 mA 
No load, 25'C 1.7 2.8 1.7 2.8 

ice Supply current mA 
No signal Full range 3.3 3.3 

Power dissipation No load, 25°C 50 85 50 85 
PD mW 

(each amplifier) No signal Full range 100 100 

Vo1fV02 Channel separation 25°C 120 120 dB 

t All characteristics are specified under open-loop operation. Full range for SN52747 is -55°C to 125°C and for SN72747 is 0°C to 70°C. 
NOTE 5: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback. 
For definitions of terms, mechanical data, and ordering instructions, see the SN52741/SN72741 data sheet dated November 1970_ 
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CIRCUIT TYPES SN52747. SN72747 
DUAL HIGH-PERFO~MANCE OPERATIONAL AMPLIFIERS 

operating characteristics, Vee+= 15 V, Vee-= -15 V, TA= 25°C 

t, 
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SN52747 
PARAMETER TEST CONDITIONS 

MIN TVP MAX 
Rise time V1=20mV, RL=2kn, 0.3 

Overshoot CL= 100 pf, See Figure 1 5% 

Slew rate at unity gain 
V1=10V, RL = 2 kn, 

0.5 
CL=100pF, See Figure 1 

PARAMETER MEASUREMENT INFORMATION 

Iv, 
_J----ov 

INPUT VOLTAGE 
WAVEFORM 

INPUT 

CL= 100 pf 

TEST CIRCUIT 

FIGURE 1-RISE TIME, OVERSHOOT, AND SLEW RATE 

SN72747 

MIN TVP MAX 
0.3 
5% 

0.5 

OUTPUT 

THERMAL INFORMATION TYPICAL APPLICATION DATA 

DISSIPATION DE RATING CURVE 

900>----4T----T+----+----+----+---~ 

TOTAL PACKAGE 
800,__--~~~--··+----+----+----+----~ 

100 L"'-. 
600 ~ 

EACH AMPLIFIER ~ 
5QOl-----+----+----l--~-+----+----I 

400 r---r---r----i---'-t-~-""'<:-t--_, 
"l 300t----+----+----t--~--+----+'~·~~~ 

DERATE FROM]~i---' 
TOTAL PACKAGE 11.4 mW/°C 80°C 

100 EACH AMPLIFIER 11.1 mW/°C 105°C i---' 

O'-----l_,__ __ _._ ___ I_.___~T ___ ..___,__, 

200 

70 80 90 100 110 120 130 

TA-FreevAir Temperature-°C 

TO Vee-

UNIT 

µs 

V/µs 

FIGURE 2 FIGURE 3-INPUT OFFSET VOl.TAGE NULL CIRCUIT 
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CIRCUIT TYPES SN52747, SN72747 
DUAL HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

TYPICAL CHARACTERISTICS 

INPUT OFFSET CURRENT 
vs 

FREE-Al R TEMPERATURE 

-60 -40 -~20 0 20 40 60 BO 100 120 140 

40 
> i 36 

g 32 

; 28 
0 

~ 24 

~ 20 

~ 16 
E 
E 12 

' • 8 
l 
~ 4 

100 

TA Free-Air Temperature-°C 

FIGURE 4 

MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE 

vs 
FREQUENCY 

f IJ~~} 1 J ~I II[ 
Vee-"' -15 v 
RL=10kn 
TA= 25°C 

~ 
11. 

I"-
1k 10k 100 k 1M 

f-Frequency-Hz 

FIGURE 7 

COMMON-MODE REJECTION RATIO 
vs 

FREQUENCY 
100 . 90 

1 80 

i 70 

.f 
60 

~ 50 

• ' 40 

1 
& 30 

~ 20 

vcJ'° iiv -j 
~ 

Vee- .. -1s v 
Rs= 10kn [ 

!~L._j :s. J 

3= 
I 

~ 
• u 10 

10 100 1 k 10k 100k 1 M 10M 100M 

t-Frequency-Hz 

FIGURE 10 

INPUT BIAS CURRENT 
vs 

FREE-AIR TEMPERATURE 

TA-Free-Air Temperature-°C 

FIGURES 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
vs 

SUPPLY VOLTAGE 

ivcc± I -Supplv V0l1age-v 

FIGURE 8 

OUTPUT VOLTAGE 
vs 

ELAPSED TIME 

t Time-vs 

FIGURE 11 
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MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE 

vs 
LOAD RESISTANCE 
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FIGURE 6 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
vs 

FREQUENCY 

10 100 1 k 10k lOOk 1 M lOM 100M 

f-Frequency-Hz 

FIGURE 9 

VOLTAGE-FOLLOWER 
LARGE-SIGNAL PULSE RESPONSE 

t-fime-µs 

FIGURE 12 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52748, SN72748 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• Frequency and Transient Response Characteristics Adjustabie 

• Short-Circuit Protection 

• Offset-Voltage Null Capability 

• Large Common-Mode and 
Differential Voltage Ranges 

description 

• Low Power Consumption 

• No latch-up 

• Same Pin Assignments as SN52709/SN72709 

schematic 

INVERTING 

NULi_ 

IN2i 

Vee•• 
OUTPUT 

The SN52748 and SN72748 are high-performance 
operational amplifiers, They offer the same advan­
tages and desirable features as the SN52741 and 
SN72741 with the exception of internal compen­
sation. The external compensation of the SN52748 
and SN72748 allows the changing of the frequency 
response (vvhen the closed-loop gain is greater than 
unity) for applications requiring wider bandwidth or 
higher slew rate. Th_ese circuits feature high gain, large 
differential and common-mode input voltage range, 
output short-.circuit protection, and may be compen­
sated .under uhity-gain conditions with a single 30-pF 
capacitor. A potentiometer· may be connected 
between the offset null in[!uts, as shown in Figure 12, 
to null out the offset voltage. 

~----------+------~------~~------~Vee NULl/cor.•P o----.----
COMMON iN1) 

COMPONENT VALUES SHOWN ARE NOMINAL 

The SN527.48 is characterized for operation over the 
full military tem[!erature range of -55°C to J25°C; 
the SN72748 is characterized for operation from 0°C 
to 70°C. 

terminal assignments 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEWl 

NC-No ln._terna1 c·onnecti'or1 

L PLUG-IN PACKAGE 
(TOP VIEW) 

PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

P DUAL-IN·L.INE 
PACKAGE 

(TOP VIEW) 

TEXAS INSTRUMENTS 
INCORPORATED 

POS1 OFFICE BOX s·o12 .. DALLAS, "f'E)\AS 75222 

Z FLAT PACKAGE 
(TOP VlEW) 

VCc• 
OFFSET 
NULL 

®®@@@0© 

0G)Q)©©©0 
NC OFFSET INV NON- Vee-

~~~~ INPUT l~~~T 



CIRCUlt fYftEI SN52748, SN72748 
HllH·PUlFORMANCE OPERATIONAL AMPLIFIERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN62748 

SlfPPIY vllhlll!I! ~C+ (see Note 1) 22 

SU!>f>ly Vllltage V CC- (see Note 1) -22 

Oiff•rentlal input voltage (see Note 2) ±30 

lflflut •«>ltiltt .(either input, see Notes 1 and 3) ±15 

Volt119e .betwelin either offset nu II terminal (N 1 /N2) and V CC- -0.5 to 2 

Ourl1t1~ of outj;lut short-circuit (see Note 4) unlimited 

Cot'ltinll<>us tlltal pawer dissipation at (or below) 55cC free-air temperature (see Note 5) 500 

Oflerati~f~-air temperature range -55 to 125 

Storage temperature range -65 to 150 

Lead te~rature 1/1{l inch from case for 60 seconds 1 J, L, or Z Package 300 

L6ad temperature 1/16 inch from case for 10 seconds 1 N or P Package 260 

SN72748 UNIT 

18 v 

-18 v 

±30 v 

±15 v 

-0.5 to 2 v 

unlimited 

500 mW 

0 to 70 cc 

-65 to 150 cc 

300 cc 

260 cc 

NdTES: 1. All volt3ge va1ues, unless otherwise noted, are with respect to the zero reference level (ground) of the supply yoltages where the 
ierO reh1r&nce leVel is the midpoint between Vee+ and Vee-· 

2. Oiffetenti&I voltitges are at the noninverting input terminal with respect to the inverting input terminal. 
3. T.he Magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4. lttet output mev be short~d to ground or either po~er supply, For the .SN52748· only, the ur:ilimited duration of the short-circuit 

a.p-pties at (or below) 125 C case temperature or 75 C free-air temperature. 
6. FOr o~.,.at!on above 55°C free-air temperature, refer to Dissipation Derating Curve, Figure 13. 

eltettitil chiracttristics at specified free-air temperature, Vee+= 15 V, Vee-= -15 V 
.;~. 

ff A ti Nnfl!: R TEST CONDITIONSt 
SN52741l SN72748 UNlT' 

MIN TYP MAX MIN TYP MAX 

25cC 1 5 1 6 
vro lnpl.lt offset voltage Rs.;; 10 kn 

1.5 
mV 

Full range 6 ; 

25cC 20 200 20 200 
110 Input offset current nA 

Full range 500 300 

25cC 80 500 80 500 
nA 111 Input bias current 

Full range 1500 800 

25cC ±12 ±13 ±12 ±13 
v, Input voltag£ •ange v 

Full range ±12 ±12 

RL=10kn 25cC 24 28 24 28 

Maxirnum peak-•o-peak RL > 10 kn Full ninge 24 24 
VQP1" 25cC 

v 
output voltage swing RL = 2 kn 20 26 20 26 

RL > 2 kn Full range 20 20 

Large-signal differential RL > 2 kn, 25cC 50,000 200,000 50,000 200,000 
Avo 

voltage amplification Vo=±10V Full range 25,000 25,000 

!l. Input resistance 25cC 0.3 2 0.3 2 Mn 

Output resistance 
Vo =O V, 

25°C 75 75 n ro 
See Note 5 

s. ..... Input capaeitance 25°C 1.4 1.4 pf 

Common-mode rejection ratio 
25cC 70 90 70 90 

CMRR Rs.;; 10 kn dB 
Full range 70 70 

25cC 30 150 30 150 
t;.V1oitAVcc Power supply sensitivity Rs.; 10 kn 

Full range 150 150 
µ,V/V 

IQ$ Short-circuit output current 25cC ±25 ±40 ±25 ±40 mA 

No load, 25cC 1.7 2.8 1.7 2.8 
ice Supply current 

3.3 
mA 

.:. No signal Full range 3.3 

No load, 25°C 50 85 50 85 
Po Total power dissipation mW 

No signal Full range 100 100 

t All charM:::terist'ics &re sf'.tecified under open-loop operation. Futl range for SN52748 is -55°C to 125°C and frir SN72748 is 0°C to 70°C. 

{.jofe e··: -This tvPi~• vah1t! aPPnes only at frequencies above a iew hundred hertz qecause of the effects of drift and thermal feedbaCk. 

~.~i!l'!!~.,~,t~f~s,!""cttanieal data, and ordering instructions, see SN52741/SN72741 data sheet dated November, 1970. 
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CIRCUIT TYPES SN52748, SN72748 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

operating characteristics, V CC+ = 15 V, V cc- = -15 V, TA = 25° C 

PARAMETER TEST CONDITIONS 
MIN 

SN52748 

TYP MAX 

SN72748 

MIN TYP MAX 
UNIT 

t, Rise time V1=20 mV, RL = 2 kn, 0.3 0.3 µs 

CL=100pF, Cc= 30 pF, 
Overshoot See Figure 1 5% 5% 

V1=10V, RL = 2 kn, 

SR Slew rate at unity gain CL=100pF, Cc= 30 pF, 0.5 0.5 V/µs 

See Figure 1 

PARAMETER MEASUREMENT INFORMATION 

_[
v, 

ov INPUl 

2kn 

INPUT VOLTAGE Cc•JOpF . 

WAVEFORM TEST CIRCUIT 

FIGURE 1-RISE TIME, OVERSHOOT, AND SLEW RATE 

TYPICAL CHARACTERISTICS 

• 
INPUT OFFSET CURRENT 

vs FREE-AIR TEMPERATURE; 
INPUT BIAS CURRENT 
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CIRCUIT TYPES SN52748, SN72748 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 
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TYPICAL CHARACTERISTICS 
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TYPICAL APPLICATION DATA 

r; ~400 M!1, 

Ci~ 1 pF, 

r 0 <1!1, 

BW ~ 1 MHz 
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-6 
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FIGURE 11-UNITY-GAIN VOLTAGE FOLLOWER FIGURE 12-INVERTING CIRCUIT WITH ADJUSTABLE GAIN, 

COMPENSATION, AND OFFSET ADJUSTMENT 

THERMAL INFORMATION 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52770, SN7277 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIER 

• Adjustable Frequency and Transient • High Slew Rates 
Response Characteristics • Very Low Input Bias Currents 

• Offset-Voltage Null Capability • Very Low Input Offset Parameters 

• No Latch-Up • Short-Circuit Protection 

• Low Power Consumption • Large Common-Mode and 
description Differential Voltage Ranges 

The SN52770 and SN72770 are high-performance general purpose integrated-circuit operational amplifiers. They offer 
the same advantages and desirable features as the SN52771 and SN72771 with the exception of internal compensation. 
The external compensation of the SN52770 and SN72770 allows the changing of the frequency response (when the 
closed-loop gain is greater than unity) for applications requiring wider bandwidth or higher slew rate. Unity-gain 
compensation is accomplished by means of a single 30-pF capacitor, and for higher gains, smaller capacitors may be 
used to obtain increased slew rate and bandwidth. High slew rate makes these amplifiers ideal for fast-rise-time 
signals, or large signals at high frequency_ Very low input currents make them ideal for sample and hold, logarithmic 
amplifiers, and other low-level applications. A potentiometer may be connected between the offset null inputs, as 
shown in Figure 12, to null out the offset voltage. • 

The SN52770 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN72770 
is characterized for operation from 0°C to 70°C. 

terminal assignments 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

l PLUG-IN PACKAGE 
(TOPV!EWI 

P DUAL-IN-LINE 
PACKAGE 

(TOPVIEWI 

Z FLAT PACKAGE 
(TOP VIEW) 

Vee-
Vee- OFFSET 

(i) CD 0© ©©CD 
PIN,4 IS IN ELECTRICAL 

CONT ACT WITH THE CASE 

NULL/ INPUT 
OFFSET INV NO!"- "'cc-
~~~~ INl'UT l:~T 

NC-No internal connection 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

~-
SN52770 SN72770 UNIT 

Supply voltage V CC+ (see Note 11 22 18 v r--
Supply voltage Vee- (see Note 1) -22 -18 v r---------·------- -
Differential input voltage (see Note 2) ±30 ±30 v 

!------~-------. ---------·-------· 
Input voltage (either input, see Notes 1 and 3) ±15 ±15 v 

~---------
Voltage between either offset null terminal (N 1 /N2) and Vee-- -0.5 to 2 -0.5 to2 v 
Duration of output short-circuit (see Note 4) unlimited unlimited 

r-·· Continuous total dissipation ·at {or below) 55°C free·air temperature (see Note 5) 500 500 mW t---· . -
Operating free-air temperature range 

!----------------· -55 to 125 0 to 70 oc 
Storage temperature range -65 to 150 -65 to 150 oc 

1--~~-- - I J, L, or Z Package aC !-.. Lead temperature 1 /16 inch from case for 60 seconds 300 300 ---
Lead t~mperature 1/16 inch from case for 10 seconds IN or P-Pack~ 260 260 oC 

NOTES: 1. All voltage values, unless otherwise noted, are with respect tq the zero reference level (ground) of the supply voltages where the 

zero reference level is the midpoint between Vee+ and Vee-· 
2. Differential voltages are at the noninvert~ng input terminal wiH1 respect to the inverting input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 
4. The output may be shorted to ground or either power supply. For the SN52770 only, the unlimited duration of the short-circuit 

applies at (or below) 125°C case temperature or 75°C free·air temperature. 

5. For operation above 55"C free-air temperature, refer to Dissipation Derating Curve, Figure 1. 
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CIRCUlf fYPES SN52770. SN72770 
HIC'H-P~AFORMANCE OPERATIONAL AMPLIFIERS 
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CIRCUIT TYPES SN52770, SN72770 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIE.RS 

electrical characteristics at specified free-air temperature, Vee+= 15 V, Vee-= -15 V 

PARAMETER TEST CONDITIONSt 
SN52770 SN72770 

UNIT 
MIN TYP MAX Ml.N TYP MAX 

25°C 2 4 5 10 
V10 Input offset voltage Rs< 10kn 

Full range 
mV 

7 14 

25°C 1 2 5 10 
110 Input offset current 

Full range 5 
nA 

14 

25°C 8 15 15 30 
l1s lnpl!t bias current 

Fl.lll range 
nA 

35 40 

V1CR 
Common-mode input 

25°C ±12 ±14 ±11 v 
voltage range 

Maximum peak-to-peak Rl=2k!1 25°C 24 26.5 22 26.5 
Vopp 

output voltage swing Al> 2 kn Full range 24 22 

Rl=2kn, 
25°C 50,000 100,000 35,000 100,000 

Avo 
large-signal differential Vo'C±lOV .·· 

voltage amplification Rl>2kn, 

Vo= ±10 V 
Full range 25,000 25,000 

Rl=2k!1, 

BoM 
Maximum-output-swing Vo>±10V, 

25°C 40 40 kHz 
bandwidth (closed loop) Avo= 1, 

THO< 5% ·• 

B1 Unity-gain bandwidth 25°C 1.3 1.3 MHz 

'id Differential input resistance 25°C 100 100 Mn 

Zjc Common-mode input impedance f = 10 Hz 25°C 500 500 Mn 

Zo Oujgut i~dance f = 10 Hz 25°C 2 ·. 2 kn 

CMRR Common-mode rejection ratio Rs< 10 kn 25°C 80 100 70 100 dB 

t.V10/tJ.Vcc Power supply sensitivity Rs< 10kn 25°C 80 15fl 200 µVIV 

Equivalent input noise voltage 
Avo = 100, 

en BW = 1 Hz, 25°C 40 40 P,V /Ji=i; 
(closed loop) 

f = 1 kHz 

Short-circuit 1 To Vee+ 
25°C 

24 24 
ios J To Vee-

mA 
output _current. -20 : .. -20 

Ice Supply current 
No.load, 

25°C 1.3 2 1.7 4 mA 
No signal 

Po Total power dissipation 
No load, 

25°C 40 60 50 120 mW 
No signal 

t All characterist_ics are specified under open-loop or:}eration unless otherwise note!d. Full range for SN-52770- is -55°C to 125° C and for 
SN72770 is 0° C to 70° c. 

operating characteristics, Vee+= 15 V, Vee-= -15 V, TA= 25°e 

PARAMETER 
SN52770 SN72770 

TEST CONDITIONS 
MIN 

UNIT 
MIN TYP MAX TYP MAX 

V1=200mV, Rl = 2 kn, 

tr Rise time Cl= 200 pF, Cc= 30 pF, 130 130 ns 

See Figure 2 : 

V1=10V, Rl = 2 kn, 

SR Slew rate at unity gain Cl'= 200 pF, Cc= 30 pF, 2.5 2.5 V/µs 

See Figure 2 ' 
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CIRCUIT TYPES SN52770, SN72770 
HIGH-PERF.ORMANCE OPERATIONAL AMPLIFIERS 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined for the case where two equal resistances (R5) 
are.inserted in series with the input leads. 

Input Offset Current (I 1ol The difference between the currents into the two input terminals with the output at zero 
volts. 

Input Bias Current_ (l1sl The average of the currents into the two input terminals with the output at zero volts_ 

Common-Mode Input Voltage Range (V1cRl The range of common-mode voltage which if exceeded will cause the 
amplifier to cease functioning properly_ 

Maximum Peak-to-Peak Output Voltage Swing (VQpp) The maximum peak-to-peak output voltage which can be 
obtained without waveform clipping when the quiescent d-c output voltage is zero . 

Large-Signal Differential Voltage Amplification (Avo) The ratio of the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. 

Maximum-Output-Swing Bandwidth (BQM) The range of frequencies within which the maximum output voltage swing 
is above a specified value. 

Unity-Gain Bandwidth (B1) The range of frequencies within which the voltage amplification is greater than unity_ 

Differential input Resistance (qd) The small-signal resistance between the two ungrounded input terminals. 

Common-Mode Input Impedance (zid The parallel sum of the small-signal impedances between each input terminal 
and ground. 

Output Impedance (z0 ) The small-signal impedance between the output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage. 

Power Supply Sensitivity (ll.V10/li.Vcc) The ratio of the change in input offset voltage to the change in supply voltages 
producing it. For these devices, both supply voltages are varied symmetrically. 

Short-Circuit Output Current ( losl The maximum output current available from the amplifier with the output shorted 
to the specified supply. 

Total Power Dissipation (Po) The total d-c power supplied to the device less any power delivered from the device to a 

load. At no load: Po= Vee+- Ice++ Vee-· Ice--

Rise Time (tr) The time required for an output voltage step to change from 10% to 90% of its final value. 

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltaye for a step;signal input. Slew 
rate is measured between specified output levels (0 and to volts for this device) with feedback adjusted for unity gain. 
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THERMAL INFORMATION 

DISSIPATION DERATING CURVE 

200 
PKG DE RATE 

2 5.26mWfC 
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CIRCUIT TYPES SN52770, SN72770 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT VOLTAGE 
WAVEFORM 

INPUT 

>---------4-0 )OUTPUT 

Cc'"30pF 

TEST CIRCUIT 

___________ T_A_-_F_,._;_;'c;_;'u_T·_;_~_~_'"_"_-_"_C __________ .., __________ F_1G __ u_R_E_2_-__ s_A_N_D_w __ 1o_T_H __ ._R_1s_E __ T_IM __ E_._A_N_o __ s_L_E_w __ R_A_T_E ____________ ~ 
TYPICAL CHARACTERISTICS 
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CIRCUIT TYPES SN52770, SN72770 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 
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TYPICAL CHARACTERISTICS 
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TYPICAL APPLICATION DATA 

q"' 5,000 Mil at 10 Hz r0 << 1 !l 

CL"'1.5pF B1"'1.3MHz 

Vee-

R1 • R2 
R3= --­

R1 + R2 

Vee+ 

Vo 
v, 

R2 

R2 

R1 

Vo 

i 

5.1 Mn 

R1•30pF 

Cc~ R1 + R2 

FIGURE 11-UNITY-GAIN VOLTAGE FOLLOWER 
FIGURE 12-INVERTING CIRCUIT WITH 

ADJUSTABLE GAIN, COMPENSATION, AND 
OFFSET ADJUSTMENT 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52771, SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

• Very Low Input Bias Currents • High Slew Rates 

• 6-dB Roll-Off Insures Stability • Very Low Input Offset Parameters 

• No Frequency Compensation Required • Short-Circuit Protection 

• Offset-Voltage Null Capability • No Latch-Up 

• Low Power Consumption • Large Common-Mode and 
Differential Voltage Ranges 

description 

The SN52771 and SN72771 are high-performance general purpose integrated-circuit operational amplifiers. Very low 
input currents make these amplifiers ideal for sample and hold, logarithmic amplifiers, and other low-level applications. 
High slew rate makes them ideal for fast-rise-time signals, or large signals at high frequency. Internal compensation 
provides a 6-dB roll-off for stability under all closed-loop conditions. A potentiometer may be connected between the 
offset null inputs, as shown in Figure 11, to null out the offset voltage. 

The SN52771 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN72771 -
is characterized for operation from 0° c to 70° c_ 

1terminal assignments 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEWI 

L PLUG-IN PACKAGE 

(TOPVIEWl 

P DUAL-IN-LINE 
PACKAGE 

(TOP VIEW) 

OFFSET 
OUT- r.ULL 

Vee-

2 FLAT PACKAGE 
(TOP VIEW) 

Vee+ 

@®®®®©@ 

;\IC-No internal connection 

lbsolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52771 SN72771 UNIT --
Supply voltage V CC+ (see Note 1 l 22 18 v 
Supply voltage V CC- (see Note 1) -22 -18 v 

1----
Differential input voltage (see Note 21 ±30 ±30 v 
Input voltage (either input, see Notes 1 and 31 ±15 ±15 v 
Voltage between either offset null terminal (N 1 /N2) and Vee- ±0.5 ±0.5 v 

-Duration of output short-circuit (see Note 4) unlimited unlimited 

I 

ii 
I 
'.loTES: ,, 

I 

' 

I 

Continuous total dissipation at (or below) 55°C free-air temperature (see Note 5) 500 500 mW 

Operating free-air temperature range -55 to 125 Oto 70 oc 
Storage temperature range -65 to 150 -65 to 150 oc 
Lead temperature 1 /16 inch from case for 60 seconds j J, L, or Z Package 300 300 oc 
Lead temperature 1 /16 inch from case for 10 seconds Nor P Pack'!ll_e 260 260 oc 

1. All voltage values, unless otherwise noted, are with respect to the zero reference level (ground) of the supply voltages where the 

zero reference level is the midpoint between V cc+ and Vee-· 
2. Differential voltages ar'e at the nonjnverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input voltage must never exceed the magnitude of the suppJy voltage or'15 volts, whichever is tess. 
4. The output may be shorted to ground or either power supply. For the SN52771 onJy, the unlimited duration of the short-circuit 

applies at (or below) 12~° C case temperature or 75° C free-air temperature. 

5. For operation above 55 C free.air temperature, refer to Dissipation Derating Curve, Figure 1. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

3-53 



mRCUIT TYPES SN52771. SN72771 
·WIGH~PERFORMANCE OPERATIONAL AMPLIFIERS 
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CIRCUIT TYPES SN52n1. SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

electrical characteristics at specified free-air temperature, Vee+ = 15 V, Vee- = -15 V 

PARAMETER TEST CONDITIONSt 
SN52771 SN72771 

UNIT 
MIN TYP MAX MIN TYP MAX 

25°C 2 4 5 10 
V10 Input offset voltage Rs<; 10kf! mV 

Full range 7 14 

25°C 1 2 5 10 
Ito Input offset current nA 

Full range 5 14 

25°C 8 15 15 30 
11a Input bias current nA 

Full range 35 40 

VtCR 
Common-mode input 

25°C ±12 ±14 ±11 v 
voltage range 

Maximum peak-to-peak RL = 2 kf! 25°C 24 26.5 22 26.5 
Vopp 

output voltage swing RL;;. 2 kf! Full range 24 22 

RL = 2 kf!, 
25°C 50,000 100,000 35,000 100,000 

Avo 
Large-signal differential Vo=± 10V 

voltage amplification RL#2kf!, 

Vo=±10V 
Full range 25,000 25.000 

RL=2kH, 

BoM 
Maximum-output-swing Vo#±10V, 

25°C 40 40 kHz 
bandwidth (closed loop) Avo = 1, 

THD <; 5% 

B1 Unity-gain bandwidth 25°C 1.3 1.3 MHz 

'id Differential input resistance 25°C 100 100 Mn 

Zjc Common-mode input impedance f = 10 Hz 25°C 500 500 MU 

Zo Ou~ut i~dance f = 10 Hz 25°C 2 2 kf! 

CMRR Common-mode rejection ratio Rs<; 10 kf! 25°C 80 100 70 100 dB 

ti.V10/ti.Vcc Power supply sensitivity Rs.;; 10 kn 25°C 80 150 200 µV/V 

Equivalent input noise voltage 
Avo = 100, 

en BW = 1 Hz, 25°C 40 40 ·nV/..jHz 
(closed loop) 

f = 1 ~Hz 

Short-circuit 1 To Vee+ 25°C 
24 24 

ios r To Vee-
mA 

output current -20 -20 

ice Supply current 
No load, 

25°C 1:3 2 1.7 4 mA 
No signal 

Po Total power dissipation 
No load, 

25°C 40 60 50 120 mW 
No signal 

t All characteristics are specified under open-loop operation., unlEiss otherwise noted. Full ra·nge for SN52771 is -55°C to 125°C and for 
SN72771 is 0° C to 70° C. 

operating characteristics, Vee+= 15 V, Vee-= -15 V, TA= 25°e 

SN52771 SN72771 
PARAMETER TEST CONDITIONS 

TYP MAX-::-
UNIT 

MIN MAX MIN TYP 

V1 = 200mV, RL = 2 kf!, 

tr Rise time CL= 200 pF, Cc= 30 pF, 130 130 ns 

See Figure 2 

V1=10V, RL = 2 kH, 

SR Slew rate-at unity gain CL= 200pF, Cc.,; 30 pF, 2.5 2.5 V/µs 

See Figure 2 

-

, For ordermg mstructions and mechanical data, refer to Section 1. 
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CIRCUIT TYPES SN52771, SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to zero. The input offset voltage may also be defined tor the case where two equal resistances (Rs) 
are inserted in series with the input leads. 

Input Offset Current (I 10) The difference between the currents into the two input terminals with the output at zero 
volts. 

Input Bias Current (11B) The average of the currents into the two input terminals with the output at zero volts. 

Common-Mode Input Voltage "Range (V1CR) The range of common-mode voltage which if exceeded will cause the 
amplifier to cease functioning properly. 

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage which can be 
obtained without waveform clipping when the quiescent d-c output voltage is zero . • Large-Signal Differential Voltage Amplification (Ayo) The ratio of the peak-to-peak output voltage swing to the 
change in differential input voltage required to drive the output. 

3-56 

Maximum-Output-Swing Bandwidth (BQM) The range of frequencies within which the maximum output voltage swing 
is above a specified value. 

Unity-Gain Bandwidth (B1) The range of frequencies within which the voltage amplification is greater than unity. 

Differential Input Resistance (fid) The small-signal resistance between the two ungrounded input terminals. 

Common-Mooe Input Impedance (Ziel The parallel sum of the small-signal impedances between each input terminal 
and ground. 

Output Impedance (z0 ) The impedance between the output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage_ 

Power Supply Sensitivity (AV 1 of AV cd The ratio of the change in input offset voltage to the change in supply voltages 
producing it. For these devices, both supply voltages are vari.ed symmetrically. 

Short-Circuit Output Current Oas) The maximum output current available from the amplifier with the output shorted 
to the specified supply. 

Total Power Dissipation (Po) The total d-c power supplied to the device less any power delivered from the device to a 
load. At no load: Po= Vee+· Ice++ Vcc-· lcC-· 

Rise Time (tr) The time required tor an output voltage step to change from 10% to 90% of its final value. 

Slew Rate (SR) The average time rate of change of the closed-loop amplifier output voltage for a step.-signal input. Slew 
rate is measured between specified output levels (0 and 10 volts for this device) with feedback adjusted tor unity gain. 
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CIRCUIT TYPES SN52nt SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

THERMAL INFORMATION PARAMETER MEASUREMENT INFORMATION 

DISSIPATION OE RATING CURVE 
600 

500 

400 

300 . 
200 

100 

se11Esh SERIES5~ I-- MAX TA - ---j MAX TA 

'b. !'\:: !S'S N & T-+-1 
" b.. - ~ ~ 

'i- ~~ 
"'1 ]'.,.\ 
~ ~~ 

~T 
DE RATE FROMl_ "" 5.26mW/' C 55"~ L 
8.3rnW/"C 90"C 

10.0mW/"C ~:::~[ N&J 11.1 mW/'C 

0 J_ J_ 
50 60 70 80 90 100 110 120 130 

TA-Free-Air Tempefature-"C 

INPUT VOLTAGE 
WAVEFORM CL= 200 pF 

TEST CIRCUIT 

_______________ Fl_G_U_R_E_1 ____ ~_..-T __ Y_P_l~C-A_L __ C_H_A_~-·-~-~-RT_EE_2~_e_,;-~-o-,~-~-D-T_H_,R_1_s_E_T_1M_E_,_A_N_o_s_L_Ew __ R_A_T_E ____ ~~ 

SN52771 
COMMON-MODE INPUT VOLTAGE RANGE MAXI MUM OUTPUT. VOLTAGE SWING 

vs 

SUPPLY VOLTAGE 

8 10 12 14 16 18 20 22 

lvcct 1--Supply Voltage-V 

FIGURE 3 

OPEN-LOOP LARGE-SIGNAL 
DIFFERENTIAL VOLTAGE 

AMPLIFICATION 
vs 

SUPPLY VOLTAGE 

TA"' 25°C -f---t---+---+----1 

i 

j::l. ift~ 
1x104 l __ J~~-~-~--~-~ 
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FIGURE 6 
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LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 

vs 
FREQUENCY 

FIGURE 7 
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MAXIMUM PEAK-TO-PEAK OUTPUT 
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FIGURE 5 
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SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
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-75 -·50 -25 25 50 75 TOO 125 

FIGURE 8 
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CIRCUIT TYPES SN52771, SN72771 
HIGH-PERFORMANCE OPERATIONAL AMPLIFIERS 

TYPICAL CHARACTERISTICS 

TOTAL POWER DISSIPATION 

VS 

SUPPLY VOLTAGE 

VOLTAGE-FOLLOWER 

LARGE-SIGNAL PULSE RESPONSE 

100 

90 

;;;: 80 
E 
I 70 c: 

0 ·g 
60 0. 

·~ 

Ci 50 

~ 
0 40 
"-

No Load 
No Signal I 
TA= 25°C 7 

Iii_ 
_j_ z 

SN72771LZ 

14 

12 

> 10 
I 
l6 
Cl s 8 0 
> 
~ 

" 6 s 
" 0 

"O 

"T I "T 
Vee+= 15 v 

Vcc-=-15V 

RL = 2 k.!1 

7i I\ 
CL= 200 pF 

TA= 25°C 

/ouTPUT I\ v \ • ~ 
30 0 

I-
I 
0 

_/__ v L SN52771 

~ 
v 

4 c: 
"' ; 
0. 

2 .5 
v \ 

v I\ "- 20 

10 

0 
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0 

~ 0 

v ·~ 
-2 

4 8 12 16 20 24 0 

lvcc± I-Supply Voltage-V 

FIGURE 9 

TYPICAL APPLICATION DATA 

R2 

Vee+ 

N1 N2 
10 k.!1 

Vee- ._,_ ___ __. 

R3 = 
R1 - R2 

R1 + R2 

Vo 

l 

INPUT 

2 3 4 5 6 7 8 9 10 11 

t-Time-µs 

FIGURE 10 

FIGURE 11-INVERTING CIRCUIT WITH ADJUSTABLE GAIN, COMPENSATION, AND OFFSET ADJUSTMENT 
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VOLTAGE COMPARATOR SELECTION GUIDE 

Series 52 and Series 55 

SINGLE DUAL CHANNEL DUAL 
TYPE 

SN52106* SN52506* SN55107At 
UNIT 

SN52710 SN52510 SN52810 SN52711 SN52811 SN52820 SN52514 

Input Offset Voltage, Max 5 2 2 2 3.5 3.5 2 2 2 25 mV 

Input Offset Current, Max 10 3 3 3 10 3 3 3 3 10 µA 

Input Sias Current, Max 75 15 15 20 75 20 15 15 20 75 µA 

Voltage Ampliflcatton, Min 750 12,500 12,500 
40,000 

750 12,500 12,500 12,500 
40,000 

Typ Typ 

Common-Mode Input 
±5 ±5 ±5 ±5 ±5 ±5 ±5 c5 ±5 ±3 v 

Voltage Range, Min 

100 100 
Output Sink Current, Min 1.6 2 2 0.5 0.5 2 2 16 mA 

Typ Typ 

Input-Output 
40 30 30 40 40 33 30 30 40 17 ns 

Response Time, Typ • fan-Out to Series 54 TTL 1 1 1 10 1 1 1 1 10 10 

12 12 12 12 12 12 12 12 12 5 Vee+ 
Power Supplies Required 

6 6 6 3 to 12 6 6 6 6 3 to 12 5 Vee-
Packages J, L, N,S J, L, N, P, Z J,L,N,P,Z J, L, N, Z J, L, N,S J, L, N J, N, Z J, N,Z N, J, Z J, N 

Series 72 and Series 75 

SINGLE DUAL CHANNEL DUAL 
TYPE 

SN72710 SN72510 SN72810 SN72306"' SN72711 SN72811 SN72720 SN72820 SN72514 SN72506* SN75107At 
UNIT 

Input Offset Voltage, Max 7.5 3.5 5 7.5 3.5 3.5 25 mV 

Input Offset Cu~ent, Max 15 15 15 5 5 10 µA 

Input Bias Current, "1ax 100 20 20 25 100 30 100 20 20 25 75 µA 

Voltage Amplification, Min 700 ,10,000 10,000 
40,000 

700 10,000 700 10,000 10,000 
40,000 

Typ Typ 
Common-Mode lnpot 

Voltage Range, Min 
,5 ±5 ±5 ±5 ±5 ,5 ±5 ,5 ±5 ,5 ±3 v 

Output Sink Current, Min 1.6 1.6 1.6 
100 

0.5 
Typ 

0.5 1.6 1.6 100 16 mA 

Input-Output 
40 30 

Response Time, Typ 
30 40 40 33 40 30 30 40 17 

Fan-Out to Series 74 TTL 10 10 10 
12 12 12 12 12 12 12 12 12 12 Vee+ Power SuPf>lies Required 

6 3 to 12 6 6 6 3 to 12 5 Vee-
Package5 J, l, N,S J, l, N, P, Z J, L, N, P, Z J, L, N, Z J, L, N,S J, l, N N J, N,Z J, N,Z J,N,Z J, N 

*To be announced soon 

toata sheet in the line circuits section. 
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LINEAR 
INTEGRATED CIRCUIT'S 

CIRCUIT TYPES SN52510, SN72510 
DIFFERE·NTIAL COMPARATORS WITH STROBE 

• Low Offset Characteristics 
• High Differential Voltage Amplification 
• Fast Response Times 
• Output Compatible with Most TTL 

and DTL Circuits 

description 
The SN52510 and SN72510 monolithic high-speed 
voltage comparators are improved versions of the 
SN52710 and SN72710 with an extra stage added to 
increase voltage amplification and accuracy, and a 

schematic 

NON INVERTING 
INPUT 

IN~~~J~G C>-----jl--~ 

strobe input for greater flexibility, Typical voltage " 

SlHOBt 

OUTl'UT 

amplification is 33,000. Since the output cannot be vcc 

more positive than the strobe, a low-level input at the '"'"""''"""'""m•o•lmohm• 

• strobe will cause the output to go low regardless of the differential input. Component matching, inherent in integrated 
circuit fabrication techniques, produces a comparator with low-drift and low-offset characteristics. These circuits are 
particularly useful for applications requiring an amplitude discriminator, memory sense amplifier, or a high-speed limit 
detector. 

The SN52510 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN72510 
is characterized for operation from 0°C to 70°C. 

terminal assignments 

J OR N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

Vee+ STROBE PUT 

NON !NV 
INV INPUT 

INPUT 

vcc-

NC~No internal connection 

NON 
INV 

INPUT 

L PLUG-IN PACKAGE 
(TOP VIEW) 

vcc• 

vcc-

PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

OU' 
Vee• PUT STROBE NC 

NON INV Vee 
INV INPUT 

INPUT 

Z FLAT PACKAGE 
(TOP VIEW) 

00' 

®®@®S@E0© 

©00©©©0 
NC GND ~2~ l~~~T NC VCC NC 

INPUT 

absolute maximum ratings over operating free-air temperature range (untess otherwise noted) 

3-60 

Supply voltage Vee+ (see Note 1) 
Supply voltage V CC- (see Note 1) 
Differential input voltage (see Note 2) 
Input voltage (either input, see Note 1) 
Strobe Voltage (see Note 1) 
Peak output current (tw .;;;1 s) 
~ntinuous total power dissipation at (or below) 70°C free-air temperature (see Note 3) 
Operating free-air temperature range: SN52510 Circuits 

SN72510 Circuits 
Storage temperature range . . . . . . . . 
Lead temperature 1 /16 inch from case for 60 seconds: J, L, or Z package 
Lead temperature 1/16 inch from case for 10 seconds: Nor P package 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 

2. Differential voltages are at the noninverting input terminal with 1espect to the inverting input terminal. 

14 v 
-7 v 
±5 v 
±7 v 
6V 

10mA 
300mW 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 
300°C 
260°C 

3. For operation of the SN52510 above 70°C free-air temperature, refer to Dissipating Derating Curve, Figure 13. 

371 
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CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 

electrical characteristics at specified free-air temperature, Vee+ = 12 V, Vee- = -6 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONSt 
SN52510 SN72510 

UNIT 
MIN TYP MAX MIN TYP MAX 

Rs,,;;; 200 H, 25"C 0.6 2 1.6 3.5 
V10 1. np_ut offset voltage mV 

See Note 4 Full range 3 4.5 

Average temperature coefficient Rs=50!l, MIN to 25"C 10 3 20 
av10 

of input offset voltage See Note 4 25°C to MAX 10 3··-w µV/"C 

25"C 0.75 1.8 

110 Input offset current See Note 4 MIN 1.8 7.5 µA 

MAX 0.25 3 7.5 

AveraQe temperature coefficient MlN to 25"C 15 75 24 100 
a11.0 See Note 4 

25"C to MAX 
nA/"C 

of input offset current 25 15 50 

25"C 15 20 
119 Input bias current See Note 4 µA 

MIN 12 25 30 

lsH High.Jevel strobe current 
V(strobe) = 5 V, 

25"C ± 100 .:! 100 µA 
Vm = -5mV 

Isl Low-level strobe 'current V(strobe) -100mV, 
25'C 

V10=5mV 
. ., -·2.5 -1 -2.5 mA 

V1cR 
Cpmmon·mode input 

vcc-= -7v 
voltage range 

Full range ,5 •5 v 

V10 Differential input voltage range Full range ,5 t.5 v 
Large-signal different1~I No load, 25"C l2,500 33,000 10,000 33,000 

Avo 
voltage amplification Vo.= o to 2.5 v Full range 10,000 8,000 

Vro - 5 mV. 
Full range 4~ 4~ 

VoH High-level output.voltage IOH "0 v 
Vio = 5 mV, 

Full range 2.5 3.6~ 2.5 3.6, 
IQH = -5mA 

V10 = -5mV, 
FUil range -1 -0.5~ o:!: -1 --0.5~ o:i- v 

IOl" 0 

Vol Low-level output voltage V(strobel - 0.3 V, 

V\D = 5 mV, Full range -1 o:!: -1 o:I: v 
IQl = 0 

25"C 2.4 1.6 2.4 

IOl Low-level outpUt current 
V10 = -5 mV, 

MIN 1 2.3 0.5 2.4 mA 
Vo" 0 

MAX 0.5 2.3 0.5· 2.4 I 
'o Output resistance Vo= 1.4V 25"C 200 200 " CMRR Common:r,node rejection ratio Rs< 200 !! Full range 80 100~ 70 100~ dB 

lee+ Supp.Iv cunf:\'nt from Vee+ Full range 5.5* 5-5~ 9 mA 

'cc- Supply current from V CC-
V10'"' -5 mV, 

Full.range -3.5~ -7 -3.5~ -7 mA 
No load 

90~ go< Po Total power dissipation Futt range 150 150 mW 

tunless otherwise noted, all characteristics are m0asured with the strobe open. Full range (MIN to MAX)··for SN52510 is.-'-55~C to 125°C and 

for the SN7251 O is 0° C to 70° C. 

tThe algebraic convention where the most-positive (least-negative) limit is designated as maximum· is .used in· this data sheet for logic levels 

only, e.g., when 0 Vis the max.imum, the minimum limit Is a more-negative voltage. 

§These typical values are at TA= 25° C. 

NOTE 4: These characteristics are ver.ified by measyrements at the followtng temperat_ure_S and ou~put voltage levels: fe,r SN52510, . .v.0 = 1.8 V 

at TA= "755°C, ~o = 1.4 Vat TA =.25°6,. and Vo,.""' 1V at TA= 125°:C; for sN72510, Vo= 1.5 Vat.TA= o()c,_v_o =:" 1.4 Vat 25°C, 

and Vo= 1.2 Vat TA= 70°C. These output· voltage levels _were selected to approximate the Jogic threshold voltages of the types of 

digital logic circuits these comparators are.intended to· drive. 

switching characteristics, Vee+= 12 V, Vee-= -6 v, TA= 25°C 

TEST C.ONOITIONS MIN TYP MAX UNIT 

30 80 

See N'Ote 6 25 

NOTES: 5. The response time specified is for a 100-mV input step with 5-mV overdrive. 

6. For. testing pur.poses!. the ~nput b.ias conditions are selected to produce an output v.oltage of 1.4·V .. ·A 5-mV overdrive.is then 

added. to the input bias vOltag~ to Produce an output voltage which rises above 1.4 ·v. The time inte·rval is measured from_ the_ 50% 

point of.the strObe voltage ·curve to the point where. the ove·rdriven output Volteige ciosses the ·1.4 V leVei. 
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CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d·c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. 

Average Temperature Coefficient of Input Offset Voltage (<l'VIO) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 

<l'VIO = l(V1o@TA(l)l - (V1o@TA(2)ll 

TA(1)-TA(2) 
where TA( 1) and T A(2) are the specified temperature extremes. 

Input offset Current (110) The difference between the currents into the two input terminals with the output at the 
specified level. 

• Average Temperature Coefficient of Input Offset Current (a110) The ratio of the change in input offset current to the 
change in free-air temperature. This is an average value for the specified temperature range. 

I (110 @T A(l)l - 010 @TA(.2))1 

TA(1)-TA(2) 

3-62 

<l'llO = where T A(l) and TA(2) are the specified temperature extremes. 

Input Bias Current (11s) The average of the currents into the two input terminals with the output at the specified level. 

High-Level Strobe Current (ISH) The current flowing into or out of the strobe at a high-level voltage. 

Low-Level Strobe Current (lsLl The current flowing out of the strobe at a low-level voltage. 

Common-Mode Input Voltage Range (V1cRl The range of common-mode voltage which if exceeded will cause the 
amplifier to cease functioning properly. 

Differential Input Voltage Range (V1ol The range of voltage between the two input terminals which if exceeded will 
cause the comparator to cease functioning properly. 

Large-Signal Differential Voltage Amplification (Avol The ratio of the change in output voltage to the change in 
differential input voltage producing it. 

High-Level Output Voltage (VOH) The voltage at the output with the specified input conditions applied which should 
establish a high level at the output. 

Low-Level Output Voltage (VOL) The voltage at the output with the specified input conditions applied which should 
establish a low level at the output. 

Low-Level Output Current (IOL) The current flowing into the output at a specified low-level output voltage. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage. 

Total Power Dissipation (Pol The total d-c power supplied to the device less ar:iy power delivered from the device to a 
load. At no load: Po= Vee+· Ice++ Vee-· ICC-· 

Response Time The intenial between the application of an input step function and the time when the output crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage. 
This excess is referred to as the voltage overdrive. 

Strobe Release Time The time required for the output to rise to the logic threshold voltage after the strob.e terminal has 
been driven from the low logic level to the high logic level. Appropriate input conditions are assume(!. 
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CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 

TYPICAL CHARACTERISTICS 
LARGE-SIGNAL DIFFERENTIAL 

VOLTAGE AMPLIFICATION 
vs 

FREE-AIR TEMPERATURE 

60,000 ---+--+----:-------
! Vee+ - 12 v 

i:; Vcc-=-6V j 50,000 r----f--+----t---+--+- v0 = 1 to 2 v-i 

J 40,000 !----+---+--f---+--+--N-of-,IO_•d-+--t 

f r-,_J i ~.oool--+--+--f---+·-"~_i:~~-1--+-~ 
~ f---SN72510J~ £ 20,000 f---t---+--r----r---t--f--+"<'\--t 

" I 
0 
~ 10,0001-----1-·--+--+----t--+--+---t--< 

-1 

4 
0 
> 

-75 -50 -25 25 50 75 100 125 

-1 

TA-Free-Air Temperature-~C 

FIGURE 1 

OUTPUT VOLTAGE LEVELS 
vs 

FREE-AIR TEMPERATURE 

IT-- --T 1 1 -r 
l VoH (V10 = 5 mV, !QH = 0) 

:,\ 
I• 

Vee+ 
1'V -b : t- Vee 6 v ' 

! l ·~72510~. 
I ' 

1------1 _ J U _ 
Vol (V10 = -5 mV, loL =OJ 

-75 -50 -25 25 50 75 100 125 

TA-Free-Air Teniperature-"C 

FIGURE 3 

SN52510 
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CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 

1 
J 
• ~ 

g 
~ 

TYPICAL CHARACTERISTICS 
INPUT BIAS CURRENT COMMON-MODE REJECTION RATIO 
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OUTPUT RESPONSE FOR 
VARIOUS INPUT OVERDRIVES 
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FIGURE 11 
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STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 
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FIGURE 10 

TEST CIRCUIT 
FOR FIGURE 11 

NOTE 4: These characteristics are verified by measurements at the following temperatures and output vbltage levels: for SN52510, v 0 = 1.8 'V 

at TA=-55°C, Vo=1.4V at TA=25°C, and Vo=1V at TA=125°C; for SN72510, Vo=1.5V at TA=0°C, Vo=1.4Va1 

25° C, and Vo = 1.2 V at TA = 70° C. These output voltage levels were selected ~o approximate the logic threshold voltages of th~ 
types of digital logic circuits these comparators are intended to drive. 

TEXAS INSTRUMENTS 
IN(ORPORAJED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



I PRINTED IN U.S.A 

: Tl cannot assume any responsibility for any circuits ~hown 

CIRCUIT TYPES SN52510, SN72510 
DIFFERENTIAL COMPARATORS WITH STROBE 
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LINEAR INTEGRATED CIRCUIT TYPES SN52514, SN72514 
CIRCUITS DUAL DIFFERENTIAL COMPARATORS WITH STROBES 

• Fast Response Times 
• High Differential Voltage Amplification 

schematic (each comparator) 

STROBE 

• Low Offset Characteristics 
• Outputs Compatible with Most TTL 

and DTL Circuits 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

AMPLIFIER No. 1 
~ AMPLIFIERN0.2 

INV lNV ~ 
Vee- INPUT INPUT GND vcc+STROBE PUT 

• NONINVERTING 
INPUT 

INVERTING 

OUTPUT 

INPUT o------;~~ 

description 

Resistorvaluesareinohms. 
Component values shown are nominal. 

OUT. stROBE Vee+ NC 

~ 
AMPLIFIER N0.1 

NC-No internal connection 

NON· INV Vcc­
INV INPUt 

~ 
AMPLIFIER NO 2 

The SN52514 and SN72514 are improved versions of the SN72720 dual high-speed voltage comparator. When com­
pared with the SN72720, these circuits feature higher amplification (typically 33,000) due to an extra amplification 
stage, increased accuracy because of lower offset characterisitcs, and greater flexibility with the addition of a strobe to 
each comparator. Since the output cannot be more positive than the strobe, a low-level input at the strobe will cause 
the output to go low regardless of the differential input. 

These circuits are especially useful in applications requiring an amplitude discriminator, memory sense amplifier, or a 
high-speed limit detector. The SN52514 is characterized for operation over the full military temperature range of 
-55°C to 125°C; the SN72514 is characterized for operation from 0°C to 70°C. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

3-66 

Supply voltage Vee+ (see Note 1) 
Supply voltage Vee- (see Note 1) 
Differential input voltage (see Note 2) 
Input voltage (either input, see Note 1) 
Strobe voltage (see Note 1) . . . . . 
Peak output current (tw ,;;;1 s) 

Continuous total power dissipation: each comparator 
total package (see Note 3) 

Operating free-air temperature range: SN52514 Circuits 
SN72714 Circuits 

Storage temperature range . . . . . _ . . 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1/16 inch from case for 10 seconds: N package 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

14V 
-7V 
±5 v 
±7 v 

. 6V 
10mA 

300mW 

600mW 
-55°C to 125°C 

0°Cto 70°C 
-65°C to 150°C 

300°C 
260°C 

3. For SN52514, this rating applies at (or below} 95°C free~air temperature. For operation above this temperature, derate linearly at 

the rate of 10.9 mWfc. For SN72514, this rating applies at (or below) 70°C free-air temperature without derating. 
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CIRCUIT TYPES SN52514, SN72514 
DUAL DIFFERENTIAL COMPARATORS WITH STROBES 

electrical characteristics at specified free-air temperature, Vee+= 12 V, Vee-= -6 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONSt 
SN52514 SN72514 

UNIT 
MIN TVP MAX MIN TVP MAX 

V10 Input offset voltage 
Rs,,;;; 200 n. 25°C 0.6 2 1.6 3.5 

mV 
See Note 4 Full range 3 4.5 

Average temperature coefficient Rs= 50 n, MIN to 25°C 3 10 20 
C?V!O 

of input offset voltage See Note4 25°C to MAX 
µV/°C 

10 3 20 

25°C 0.75 3 1.8 

110 Input offset current See Note 4 MIN 1.8 7 7.5 µA 

MAX 0.25 3 7.5 

Average temperature coefficient 
See Note4 

MIN to 25°C 15 75 24 100 
0'110 

of input offset current 25°C to MAX 
nA/°C 

5 25 15 50 

25°C 15 7 20 
119 Input bias current See Note 4 

MIN 12 25 g 30 
µA 

ISH High.level strobe current 
VJstrobe) = 5 V, 

Vm = -5mV 
25"C ±100 ±100 µA 

ISL Low-level strobe current 
V(strobe) = -100 mV, 

25°C -1 -2.5 -1 -2.5 mA • V10 = 5 mV 

V1cR 
Common-mode input 

Vcc-=-7V Full range ±5 ±5 v 
voltage range 

v,., Differential input voltage range Full range ±5 ±5 v 

Avo 
Large-signal differential No load, 25°C 12,500 33,000 10,000 33,000 

voltage amplification Vo= Oto2.5 v Full range 10,000 8,000 

Vm -5 mV 
Full range 4§ 4§ 

IOH =O 
VoH High-level output voltage 

V10- 5 mV, 
v 

IQH = -5 mA 
Full range 2.5 3.6§ 2.5 3.6§ 

Vm =c -5mV, 
Full range -1 -0.5§ o+ -1 -o.5§ ot 

IOL =O 
v 

VQL Low-leVel output voltage V(strobe) - 0:3 V, 

V10 = 5 mV, Full range -1 o+ -1 ot v 

loL =O 
25°C 2.4 1.6 2.4 

IOL Low-level output current 
VJD = -5mV, 

MIN 2.3 0.5 2.4 mA 
Vo= 0 

MAX 0.5 2.3 0.5 2.4 

'o Output resistance Vo= 1.4 V 25°C 200 200 !! 

CMRR Common-mode rejection ratio Rs,;;;; 2oon Full range 80 100§ 70 100§ dB. 

ice+ Supply current from Vee+ 1f 
V10=-5mV, 

Full range 5_5§ g 5.5§ g mA 

'cc- Supply current from Vee-• Full range -3.5§ -7 -3.5§ -7 mA 

Total power .d iss.ipation , 
No load 

go§ go§ Po Full range 150 150 mW 

tunless otherwise noted, all characteristics are measured with the strobe open .. Full range (MIN to MAX) for SN52514.is -55°C to 125°C and 

for the SN72514 is 0°C to 70°C. 

:f:The algebraic convention where the most-positive oeast-negative:) limit is designated as maximum is used in this data sheet for logic levels 

only, e.g., when 0 V is the maximum, the minimum limit is a more-negative voltage. 

§These typical values are at TA= 2s0 c. 
1lsuppy current and power dissipati_On limits apply for each comparator. 

NOTE 4: These characteristics are verified by measurements at the following temperat1.,1res and output voltage levels: for ~N52514, Vo = 1.8 V 

at TA= -55°C, Vo= 1.4 vat TA= 25°C, and Vo= 1V at TA= 125°C; for SN72514, Vo= 1.5 vat TA= 0°C, Vo= 1.4 vat 25°C, 

and v 0 = 1.2 V at TA = 70° C. These output voltage levels were selected to approximate the logic_ threshold voltages of the types of 

digital logic circuits these comparators are intended to drive. 

switching characteristics. Vee+= 12 V, Vee-= -6 V, TA= 25°C 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

Response time _CL= 5 pF, See Note 5 30 80 

Strobe release time See Note 6 25 

NOTES: 5. The response time specified is for a 100-mV Jnput step 'with 5-mV overdrive. 

6. For testing purposes, the input bias conditions are selected to produee an output voltage of 1.4 V. A 5-mV overdrive is then 

added. to the input 'bias vol~~ge to produce an output voltage"whlch'_ri~e~ above 1.4 V. The time interval is measured from the 50% 

point of the strobe ~oltage curve to the point where the overdriven output voltage crosses the 1.4 V level. 

For definition of terms and typical charac1eristi_c curves, see the SN52510/SN72510 data sheet on page 3-60. 
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LINEAR 
INTEGRATED CIRCUITS 

• Fast Response Times 

• Low Offset Characteristics 

• Output Compatible with Most TTL and 
DTL Circuits 

description 

CIRCUIT TYPES SN52710, SN72710 
DIFFERENTIAL COMPARATORS 

schematic 

NON!~NVP~;TING ~-+---< 

INVeRTING 
INPUT 

• 
The SN52710 and SN72710 are monolithic high­
speed comparators having differential inputs and a 
low-impedance output. Component matching, 
inherent in silicon integrated circuit fabrication 
techniques, produces a comparator with low-drift and 
low-offset characteristics. These circuits are especially 
useful for applications requiring an amplitude 
discriminator, memory sense amplifier, or a high­
speed voltage comparator. The SN52710 is character­
ised for operation over the full military temperature 
range of -55QC to 125QC; the SN72710 is character­
ized for operation from OQC to 70°C. 
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terminal assignments 
JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

vcc+ 

NC GNDNONIN INVERT-NG ·vcc-
VERTING ING 
INPUT INPUT 

Component values shown are nominal. 

L s 
PLUG-IN PA.CKAGE (TOP VIEW) FLAT PACKAGE (TOP VIEW) 

Vee+ 

ll~I 
CD 0 CD © © 
GND NONIN- INVERT- NC Vcc-

VERTING ING ' 
INPUT INPUT 

PIN 4 IS IN ELECTRICAL CONTACT WITH THE CASE P!N 5 JS IN ELECTRICAL CONTACT WITH THE CASE 

NC-No internal connection 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52710 SN72710 UNIT 
Supply voltage V CC+ (see Note 1) 14 14 v 
Supply voltage Vee- (see Note 1) -7 -7 v 
Differential input voltage (see Note 2) ±5 ±5 v 
Input voltage (either input, see Note 1) ±7 ±7 v 
Peak output current (tw < 1 s) 10 10 mA 
Continuous total power dissipation 

_300 300 mW 
at (or below) 70QC free-air temperature (see Note 3) 
Operating free-air temperature range -55 to 125 0 to 70 QC 

Storage temperature range -65 to 150 -65 to 150 oC 

Lead temperature 1 /16 inch from case for 60 seconds J J, L, or S package 300 300 QC 

Lead temperature 1 /16 inch from case for 1 O seconds JN package 260 260 oc 
NOTES: 1. All voltage values, except differenticil voltages, are with respect to the network ground terminal. 

2. Differential voltages are at the noninverting input ter;minal with respect to the inverting input terminal. 

3. For operation of the SN5271o' above 70°C free-air t'emperature~ refer to Dissipation Derating Curve, Figure 8. 

271 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



CIRCUIT TYPES SN52710, SN72710 
DIFFERENTIAL COMPARATORS 

electrical characteristics at specified free-air temperature, Vee+= 12 V, Vee-= -6 V 
(unless otherwise noted) 

PARAMETER TEST CONOITIONSt 
SN52710 

MIN TYP MAX 

25°C 2 5 
V10 Input offset voltage Rs< 200!1, See Note 4 

Full range 6 

°'VIO 
e-.verage temperature coefficient 

Rs< 200 n. See Note 4 Full range 5 
of input offset voltage 

25°C 1 10 
110 Input offset current See Note 4 

Full range 20 

25°C 25 75 
11s Input bias current See Note 4 

Full range 150 

v, Input voltage range Vee-= -7 v 25°C ±5 

V10 Differential input voltage rar)Qe 25°C ±5 

Large-signal differential 25°C 750 1500 
Avo No load, See Note 4 

voltage amplification Full range 500 

VoH Hig!i-level output voltage V10 = 15 mV, IOH = -0.5 mA 25°C 2.5 3.2 4 

Vol Low-level output voltage V10 = -15 mV, IOL = 0 25°C -1 -0.5 o+ 
IQL Low-level output current Vm = -15 mV, Vo =O 25°C 1.6 2.5 

ro 
.. 'Output resistance Vo=1.4V 25°C 200 

CMRR Common-mode rejection ratio Rs< 200!1 25°C 70 90 

Ice+ Supply current from Vee+ V10 = -5 V to 5 V 25°C 5.4 10.1 

ice- Supply current from Vee- (-10 mV for typ), 25°C -3.8 -8.9 

Po Total power dissipation _ ______J__No load 25 c 88 175 -

SN72710 
UNIT 

MIN TYP MAX 

2 7.5 
mV 

10 

7.5 µV/°C 

1 15 

25 
µA 

25 100 

150 
µA 

±5 v 

±5 v 

700 1500. 

500 

2.5 3.2 4 v 

-1 -0.5 o:J: v 

mA 

200 n 
65 90 dB 

5.4 mA 

-3.8 mA 

88 mW 

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN5271 O, v 0 = 1.8 V 

at TA= -55°C, Vo= 1.4 Vat TA= 25°C, and Vo= 1 Vat TA= 125°C; for SN72710, Vo= 1.5 Vat TA= 0°C, Vo o: 1.4 Vat 

TA,°"" 25°C, and Vo = 1.2 V at TA= 70°C. These output voltage levels were selected to approximate the logic threshold voltages of 

the types of digital logic circuits these comparators are intended to drive. 

t Full range for SN52710 is -55° C to 125° C and for SN7271 O is 0° C to 70°C. 

+The algebraic convention where the most-positive (!east-negative) limit is designated as maximum Is used in this data sheet for logic levels 

only, e.g., when 0 Vis the maximum, the minimum limit is a more-negative voltage. 

switching characteristics, Vee+= 12 V, Vee-= -6 V, TA= 25°e 

PARAMETER TEST CONDITIONS 
SN52710 SN72710 

UNIT 

Response time ns 

NOTE 5: The response time-specified is for a 100-mV input step with 5-mV overdrive. 

For definitions of terms, mechanical data and ordering instructions, see SN52711/SN72711 data sheet dated February 1971. 
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CIRCUIT TYPES SN52710, SN72710 
DIFFERENTIAL COMPARATORS 

TYPICAL CHARACTERISTICS 

OUTPUT RESPONSE FOR VARIOUS 

INPUT OVERDRIVES 

Q) 
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No load 
l--+--t--+-----1-+--t--+-T 

TA = 25°C 

4 l--+--t--+-----l-+--t--+-----l-+--+--+-----1--1 

OUTPUT RESPONSE FOR VARIOUS 

INPUT OVERDRIVES 

Vee+= 12v 
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CIRCUIT TYPES SN52710, SN72710 
DIFFERENTIAL COMPARATORS 

TYPICAL CHARACTERISTICS 
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LINEAR INTEGRATED 
CIRCUITS 

CIRCUIT .TYPES SN52711, SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS 

WITH STROBES 

• 

• Fast Response Times • Low Offset Characteristics 

• Output Compatible with Most TTL and DTL Circuits 

• Designed to be Interchangeable with Fairchild /;.A711 and µA711C 

description 
The SN52711 and SN72711 circuits are high-speed 
dual-channel comparators with differential inputs and 
a low-impedance output. Component matching, 
inherent with silicon monolithic circuit fabrication 
techniques, produces a comparator circuit with low­
drift and low-offset characteristics. An independent 
strobe input is provided for each of the two channels, 
which when taken low, inhibits the associated 
channel. If both strobes are simultaneously low, the 
output will be low regardless of the conditions 
applied to the differential inputs. The comparator 
output pulse width may be "stretched" by varying 
the capacitive loading. These dual comparators are 
particularly useful for applications requiring an 

schematic 

amplitude-discriminating sense amplifier with an adjustable threshold voltage. The SN52711 is characterized for 
operation over the full military temperature range of -55°C to 125°C; the SN72711 is characterized for operation 
from 0°C to 70°C. 

terminal assignments 

JORN L s 
DUAL-IN-LINE PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW) FLAT PACKAGE (TOP VIEW) 

STROBE 
1 GND Vee+ OUTPUT 2 Vee+ 

Ii~:~ 
lN~~~ 1 ~~~- Vee ~~~ INPUT 2 

CD 0 0 © © 
INV NON· Vee- NON INV 

INPUT 1 INPUT 2 INPUT 1 !NV INV INPUT 2 
INPUT 1 

PIN 5 IS IN ELECTRICAL CONTACT_ WfTH THE CASE PIN 3 IS IN ELECTRICAL CONTACT WITH THE CASE 

NC-No Internal Connection 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52711 SN72711 UNIT 
Supply voltage Vee+ (see Note 1) 14 14 v 
Supply voltage Vee- (see Note 1) -7 -7 v 
Differential input voltage (see Note 2) ±5 ±5 v 
input voltage (either input, see Note 1) ±7 ±7 v 
Strobe voltage.(see No.te 1) 6 6 v 
Peak output current (tw < 1 s) 50 50 mA 
Continuous total power dissipation 

300 300 mW at (or below) 70°C free,air temperature (see Note 3) 
Operating free-air temperature range -55to 125 0 to 70 "C 
Storage temperature range -65 to 150 -65 to 150 oc 
Lead temperature 1 /16 inch from case for 60 seconds l J, L, or S package 300 300 oc 
Lead temperature 1 /16 inch from case for 10 seconds l N package 260 260 oc 

NOTES: 1. All voltage val-u~-~. ~xc~pt differential voltages, are wlth respect to network ground terminal_. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 
3. For operation of SN52711 above 70°C free-air temperature·_, refer to Dissipation Derating Curve, Figure 9. 
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CIRCUIT TYPES SN52711, SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 

electrical characteristics at specified free-air temperature, Vee+= 12 V, Vee-= -6 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONst 
SN52711 SN72711 

UNIT 
MIN TVP MAX MIN. TVP MAX 

Rs.;; 200!1, V1c=O, 25°C 1 3.5 1 5 

V10 
See Note 4 Full range . 4.5 6 

Input off5et voltage 
Rs.;; 200!1, 25°C 

mV 
1 5 1 7.5 

See Note 4 Full range 6 10 

Average temperature coefficient Rs<;; 200!1, V1c= 0, 
:c 

"'VIO of input offset voltage See Note 4 
Full range 5 5 µV/°C 

25°C 0.5 10 0.5 15 
110 Input offset current See Note 4 µA 

Full range 20 25 

25°C 25 75 25 100 
11s Input bias cu.rrent See Note 4 µA 

Full range 150 150 

lsL Low-level strobe current V(strobe) = 0, V10=10mV 25°C -1.2 -2.5 -1.2 -2.5 mA 

Vi Input voltage range Vee-= -7 v 25°C ±5 ±5 v 

V10 
Differential input 

voltage range 
25°C ±5' ±5 v 

Avo 
Large-signal differential No load, 25°C 750 1500 700 1500 

.voltage amplification Vo=Oto2.5V Full range 500 500 

VoH High-level output voltage 
V10=10mV, IOH =O 25bC ,, 4.5 5 4.5 5 

v 
Vio = 10mV, loH =-5mA 25°C 2.5 3.5 2.5 ·. 3.5 

V10 =-HJ mV, loL=O 25°C -1 -0.5 o; -1 ~o.5 g.; 
Vol Low-level output voltage V10 = 10 mV, V (strobe) = 0.3 V, v 

IOL = 0 
25°C -1 o* -1 o* 

loL Low-level output current V10 = -10mV, Vo=O 25°C 0.5 O.B 0.5 0.8 mA 

•o. Output resistance Vo= 1.4 V 25°C 200 200 n 
CMRR Commc;m-mode rejection ratio Rs.; 2oon 25°C 70 go 65 90 dB 

Ice+ Supply current from V cc+ V10 = -5 Vto5 V (-10mVfortyp), 25°C 9 9 mA 

I Cc- Supply current from V CC- Strobes alternately grounded, 25°C -4 '-4 mA 

Po T()taJ power dissipation No load 25°C 130 200 130 230; mW 

NOTE 4: Thesi:!-ch~~~"cteristics are veritie!d by meaSurerTients at the fDllOwing temper8tui-eS 'and output voltage level$': for s:N52711, Vo--= 1.8 V 

at TA= '-55°C, Vo·= 1.4 vat TA =25°C, and Vo= 1vatTA=125°G; for Si\172711, Vo= 1.5 vat TA =0°C, Vo= 1.4 vat 
TA= 25°C, arld Vo= 1.2 Vat 70°C. These .routput .v:ottage levels were selected to approximate the logic threshold vOltages of the 

types of digital logic circuits these comparators·c;ire intended to drive. 

tu_nress other~ise noted, all characteristics JUe measured. w.ith the strobe of the channel under test open. The strobe of the other ch.8_f1nel is 

grounded. F_ul.1 range for SN52711 is -55°C:: to 12.5°~ and for th.a SN72711 is _0°C to 706C. , . 

+The ak:lebraic convention where the most-positive (leBst~negative) limit is designated as maxi~um is used in this data sheet fo_r logic levels 
only, e.g., when O Vis the maximum·, the minimum limit is a more-negative voltage. 

.PARAMETER 1CEST CONDITIONS 
MIN 

SN52711 

TYP MAX MIN 

SN72711 

TVP MAX 
UNIT 

ResPc>nse iime ·No load,' S~e Note 5 40 80 40 ns 

·Strobe release time No 1oad, See Note 6 r:c-:;- 7 25 7 ns 
.· .. ,, 

NOTE~:· ~: Th_e response time.specified_ is for El .1 QQ,,.m~. in_p.ut st~p wi~h 5-my ov~rdrive.-
6~ Fat t~s~iog ,.purp?se,s, th(:! i.nP,.u;t ,bias· conditions are sel.ec~~d to: produce .an output ·v<;>lt~QEl o~ 1.4 V. A 5-mV overdrive i~ then 

added.to th9 lnPut b1as ~oltage to p~oduce ao output voltage which rises above 1.4 V. The tirlie interv'a1 is measured from 'the 50% 

point of the strobe voltage curve to the point where the overdriven output voltaf}~ crosses the 1.4 V level, 
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CIRCUIT TYPES SN52711. SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. 

Average Temperature Coefficient of Input Offset Voltage (av1ol The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 

I (V10@ T A(1)1 - (V10@ T A(2)11 av10 = where TA( 1) and T A(2) are the specified temperature extremes. 
TA(1)-TA(2) 

Input offset Current 010) The difference between the currents into the two input terminals with the output at the 
specified level. 

Input Bias Current 0101 The average of the currents into the two input terminals with the output at the specified level. 

low-Level Strobe Current OsLI The current flowing out of the strobe at a low-level voltage. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the comparator to 
cease functioning properly. 

Differential Input Voltage Range (V10I The range of voltage between the two input terminals which if exceeded will 
cause the comparator to cease functioning properly. 

Large-Signal Differential Voltage Amplification (Avol The ratio of the change in output voltage to the change in 
differential input voltage producing it. 

High-level Output Voltage (VoHl The voltage at the output with the specified input conditions applied which should 
establish a high level at the output. 

low-Level Output Voltage (VOL) The voltage at the output with the speci.fied input conditions applied which should 
establish a low level at the output. 

low-level Output Current OoLI The current flowing into the output at a specified low-level output voltage. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode 
voltage amplification. This is measured by determining the ratio of a change in input common-mode voltage to the 
resulting change in input offset voltage. 

Total Power Dissipation (Po) The total d-c power supplied to the device less any power delivered from the device to a 
load. At no load: Po= Vee+· Ice++ Vee--· Ice--

Response Time The interval between the application of an input step function and the time when the output crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 
output to an input level just barely in excess of that required to bring the output back to the logic thres.hold voltage. 
This excess is referred to as the voltage overdrive. 

Strobe Release Time The time required for the output to rise to the logic threshold voltage after the strobe terminal has 
been driven from the low ldgic level to the high logic level. Appropriate input conditions are assumed. 
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CIRCUIT TYPES SN52711. SN72711 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STRO.SES 

TYPICAL CHARACTERISTICS 
LARGE-SIGNAL DIFFERENTIAL 

VOLTAGE AMPLIFICATION 

FREE-AIR TEMPERATURE 

vcc+-12v 
.§ 1800 r--t--+--+--+---+- Vee-."" -s y 

~ 1600 ~ ::: 1~:~e4 -

~ ~ < 1400 r----t--t---t-+--f"'->k-t--1 
t l---SN72711 _j ~ ~ ~ 1200 

~ ' 1900 r--t--+--+--+---+-+---+--< 

f 80o r--t--+---+-+----+-+---+--< 
:!! 

~ ::'r--+--t----t"-+---+-+---+--< 

200 1------t--+----t--+---t~--t--t--I 

,0 L--+-~-+--"-----+--"---~-~ 

-75 ~so -25 o 25 so, 75 100 125 

TA-Free-Air Tempereture-°C 

FIGURE 1 

INPUT BIAS CURRENT 

FRl;E-AI~ TEMPE,RATl,JRE 

101----+-+--+-+---+--t--+-~ 

-7~ -50 ~25 25 50 75 100 125 

FIGURE 3 

SN52711 
VOLTAGE TRANSFER 
CHARACTERISTICS 

Vee+= 12 v 
Vee-= -6 v 

4 R5 .;2oon 

-1 ~~-~~~~~---.~-~~~,,.,,.~~ 
-5 -4 -3 -2 -1" 0 2 

Ym~Differential ln~t Voltage'-inV 

FIGURES 

4 5 

I 2500 

i 2000 < 
t 
" 1500 > .. 
~ 
~ 

1000 

I, 
> < 600 

10 

LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 

$UPPL Y VOLT AGE 

Vo-1.4V 
TA ~25°C 
No load 

11 12 13 

Vcc+--:f'Ositi".'8 Supply Voltage-V 

FIG'URE 2 

TOTAL POWER bJSSIPATl.ON 
·vs' · 

F~EE-A IR TEMPERATURE 

Vee+ - n v 

14 

138 Vee- - ..:.a v +---t--t----+--+----+ 
Vto·=O 
No load ~ 136 j :: r--+--t---+--+---+-+---+--1 

0 1~r---r-c~ ..... ~;-""'*~+---+---'I 1 128 ,__+-H---+r---+->--+-::J:--++", J:,,,.. _ __, 

l 1~1----t--+---+1-='-8+7-2-71T1 -,-t---+~--,d 
I' 
~ 124 1----+--+---+-+--+--t---+---'I 

122 1------t--+--t--+----+--t--t--1 

1W '---+-~-+--"----'---"-----+~ 

-1'5 -50 -25. 25 50 75 fOO 125 

FIGURE 4 

SN-72711 
VO~TAGE TAANSFl;R 
• <;:HARACTEA ISTICS 

Vcc+=.1:? v 
,vec~"' ,-6 v 

4, R5 .,;2oon 

-.:1 

~s -4 "'3 -2 -1 

V1Q-Differa:i'ltial Input VOltage-mV 

FIGURE'6 
' ' 

4 5 

NOTE 4: These clla;tacteristlcs are yerified by measurements at the folt~wing.teniperatures'and output voltage tevels: for $N52711·, V,o = 1.8 V 

at.TA'= '-5,~°C, Vo :=, ~ .4 V at TA= 25°C, and· ~.0 = 1 ,V ,at TA:=:; ·12f!°C; fo_r SN72711; "_:o =' 1.5 ~.at TA""' O~~. Vo= ~.4 Vat 
.TA= 25°C, and v0 = 1.2 Vat 7G°C. These output v-0Hage levels were selected to apprOXimate.ihe:IOgic threshold voltages of the 

},YP~S ~t .. p~g1ta!_ jogi.~ circuits the:se co.Vl?~rato.~s are int~.n~~:! to drive. 
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CIRCU'1 TYPES SN52711, SN72711 
DUAL;.CHA!li!NEL DIFFERENTIAL COMPARATORS WITH STROBES 

Q) 

- "' ·~ ~ 
c: 0 
~> 
£; 
0 g. 

TYPICAL CHARACTERISTICS 

OUTPUT RESPONSE FOR 
VARIOUS INPUT OVERDRIVES 

STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 

1--1-+-+1bq~v 1-+-+-+-+--+--+--+--+-+-l 
r-t--+--+_i_.Y..-+--+--+--+--+-- Vee+ ~ 12 v --i 

....._,f--1--+--+-+---+---+---+--+--+- V CC- ~ -6 V 
No load ....._,f--1--+--+-+---+---+---+--+--I-

> 
I 

1-----+-----+--5mV'...--5'=-i'==!===F==l===I 

~mV 
"' 2 "' e 
0 
> 
:; 
s- 0 
:i 
0 
I -1 

-1mV 
0 
> 0 5 10 15 20 25 30 35 40 

0 20 40 60 80 100 120 

t-Time-ns 

FIGURE 7 

~ 
I 
c: 

THERMAL INFORMATION 

SN52711 
DISSIPATION DERATING CURVE 

o J&N 
-~ 300 l----+---1----+---l---.--'--!-~---l 
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! I'\ 
~ 200t-----+----t----+-----I----+--+------< 

" 0 
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·;:: 
c: 
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() 

~ lGO 1----[P-K-+-G- --~:-~:T_E_I_ FR~Ml 
-~ 1-- L&S 8.6mW/°C 115°CJl-+--t--O 
:;;; J & N NA 125°C 

o~-~--~-~-~~~-~_,__~ 
70 80 90 100 110 120 130 

TA-Free-Air Temperature-°C 

FIGURE 9 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPE SN72720 
DUAL DIFFERENTIAL COMPARATORS 

• Fast Response Times • Low Offset Characteristics 

• Output Compatible with Most TTL and DTL Circuits 

schematic (each comparator) 

NONl~N":.t~Tlr«; o--+--1 

INV~RTl"IG 
!1'4PUT 

Component values shown are nominal. 

description 

N 
DUAL-IN-LINE PACKAGE ITOP VIEW) 

COMPARATOR NO. 1 

~ COMPARATOR N0.2 

INVllllV ~ 
Vee- INPUT INPUT GND Vee+ NC OUTPUT 

\OUTPUT :c Vee+ I NC ~~~ l~~~T Vcc-

COMPARATOR NO. 1 ~ 

COMPARATOR NO. 2 

NC-No internal connection 

The SN72720 is two high-speed comparators in a single package, each electrically identical to the SN72710 and having 

differential inputs and a low-impedance output. Component matching, inherent in silicon monolithic circuit fabrication 

techniques, pro<luces a comparator with low-drift and low-offset characteristics. This circu.it is especially useful for 

applications requiring an amplitude discriminator, memory sense amplifier, or a high-speed voltage comparator. The 
SN72.720 is characterized for operation from Q°C to 70° e_ 

absolute maximum ratings over operating temperature range (unless otherwise noted) 

Supply vbltage Vee+ (see Note 1) 

Supply voltage Vee- (see Note 1) 
Differential input voltage (see Note 2) 

Input voltage (either input, see Note 1) 

Peak output current, each comparator (tw .<;;; l s) 

Continuous total power dissipation: each comparator 

to ta I package 
Operating free-air temperature range . . . . . 
Storage temperature range 

Lead temperature 1/16 inch from case for 10 seconds 

NOTES: 1. AH voltage values, except differential voltages, are with respect to the network ground terminal. 

2. Differential voltages are at the non inverting input terminal with respect to the inverting input terminal. 

14 v 
-7 v 
±5 v 
±7 v 

10mA 

300mW 

600mW 
0°e to 70°e 

-65°e to 150°e 
260°e 

11:10 c:­
r- :Jl ,.. o 
mC: 
-1-_ -1 

Z-t 
z-< 
o"" .m 
CCII 
r-Z 
V.;;l ........ 
=~ 

• 

l\------------------------------------------
(1 

u 
;.;:I 

~ 
1[1 

ij 
': 
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. CIRCUIT TYPE SN72720 

• 

3-78 

DUAL DIFFERENTIAL COMPARATORS 

electrical characteri11~ios at specified free-air temperature, Vee+= 12 V, Vee-= -6 V 
(unless otherwise noted) · 

/'I' ~ ·~ 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

25°C 2 7.5 
V10 Input offset voltage Rs.;;; 200 n, See Note 3 

0°C to 70°C 
mV 

10 

Average temperature coefficient 
Rs.;;; 200 !1., See Note 3 0°C to 70°C 7.5 µV/~C "VIO of input offset voltage 

25°C 1 15 
110 Input offset current See Note 3 

0°c to 70°C 
µA 

25 

25°C . 25 100 
Its Input bias current See Note 3 

0°C to 70°C 
µA 

150 

V1 Input voltage range Vcc-=-7V 25°C ±5 v 

VtD Differential input voltage range 25°C ±5 v 

Large-signal differential 25°C 700 1500 
AvD No load, See Note 3 

0°Cto 70°C voltage amplification 500 

VoH High-level output voltage V10 = 15 mV, toH = -0.5 mA 25°C 2.5 3.2 4 v 

VOL Low-level outpljt voltage Vto = -15 mV, toL =O 25°C -1 -'0.5 o+ v 

ro Output resistance Vo= 1.4 V 25°C 200 (l 

CMRR Common-mode rejection ratio Rs.;;; 200 l1. 25°C 65 90 dB 

ice+ Supply currentifrom Vee+ (each comparator) V10=-5V105V 25°C 5.4 mA 

ice- Supply current from Vee- (each comparator) (-10 mV fo[ typ), 25°C -3.8 mA 

Po Total power dissipation (each comparator) No load 25°C 88 mW 

NOTE 3:These' <:::h2!1racteristics are ve~ified by measurements at the following temperatures and output voltage levels: Vo = 1.5 V at 
TA = 0° C, Vo == 1.4 V at TA = 25° t:, and Vo = 1.2 V at TA = 70° C. These output voltage levels were selected to approximate the 

logic threshold voltages of the types of digital logic circuits these comparators are intended to drive. 

:i:The algebraic convention where the most·posit!ve (least-negative) limit is designated as maximum is used in this data sheet for logic .fevels 

on!v, e.g., when o·v is the maximum, the minimum limit is a more-negative voltage: 

switching characteristics, Vee+= 12 V, Vee-= -6 V, TA= 25°e 

PARAMETER TEST CONDITIONS TYP UNIT 

Response time No load, See Note 4 40 ns 

NOTE 4: The response time specified is for a 100-mV input step with 5-mV Overdrive. 

For definition of terms, refer to page of the SN52711/SN72711 data sheet. Typical characteristic curves on the SN72710 data sheet, pages 3-70 
and 3-71, are applicable for the SN72720. 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52810, SN7281 
DIFFERENTIAL COMPARATOR 

• low Offset Characteristics 
• High Differential Voltage Amplification 
• Fast Response Times 
• Output Compatible with Most TTL 

and DTL Circuits 

description 
The SN52810 and SN72810 are improved versions of 
the SN52710 and SN72710 high-speed voltage com­
parators with an extra stage added to increase voltage 
amplification and accuracy. Typical amplification is 
33,000. Component matching, inherent in monolithic 
integrated circuit fabrication techniques, produces a 
comparator with low-drift and low-offset characteris­
tics. These circuits are particularly useful for applica-

schematic 

NONINVERTING 
INPUT 

IN~~:JiNGo---+--~ 

Res1storvah.1tl'Sarenommalmohms 

tions requiring an amplitude discriminator, memory sense amplifier, or a high-speed limit detector. 

OUTPUT 

The SN52810 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN72810 
is characterized for operation from 0°C to 70°C. 

terminal assignments 

JORN DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

Vee+ 

GNO NON INV 
INV INPUT 

INPUT 

Vee-

NC-No internal·connection 

L PLUG,IN PACKAGE 
(TOP VIEW) 

vcc+ 

vcc~ 

PIN 4 IS IN ELECTRICAL 
CONTACT WITH THE CASE 

P DUAL-IN-LINE 
PACKAGE 

(TOP VIEW) 

OU' 
eu' 

GNO NON· INV Vcc­
INV INPUT 

INPUT 

Z FLAT PACKAGE 
(TOP VIEW) 

OU' 

®@®®@0© 

000©©©0 
NC GND NON INV NC Vee- NC 

INV INPUT 
INPUT 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vee+ (see Note 1) 14V 
-7V 
±5 v 
±7 v 

Supply voltage Vee- (see Note 1) 
Differential input voltage (see Note 2) 
Input voltage (either input, S{le Note 1) 

Peak output current (tw <;;;1 s) 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 3) 
Operating free-air temperature range: SN52810 Circuits 

SN72810 Circuits 
Storage temperature range . . . . . . . . 
Lead temperature 1/16 inch from case for 60 seconds: J, L, or Z package 
Lead temperature 1 /16 inch from case for 10 seconds: N or P package . 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 

2. Differential voltages are at the non inverting input terminal with respect to the inverting input terrninal. 

3. Fot operation of the SN52810 above 70°C free-air temperature, refer to Dissipating Derating Curve, Figure 1. 
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300mW 

~55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 
300°C 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 

electrical characteristics at specified free-air temperature, Vee+ 
(unless otherwise noted) 

PARAMETER TEST CONOITIONSt 
MIN 

V10 Input offset voltage 
Rs~ 200 n, 25°C 

See Note 4 Full range 

Average temperature coefficient Rs= 50 n, MIN to 25°C 
"VIO 

o~ input offset voltage See Note 4 25°C to MAX 

25°C 

110- t nput offset current See Note 4 MIN 

MAX 

Average temperature coefficient 
See Note 4 

MIN to 25°C 
"110 of input offset current 25°C to MAX 

25°C 
l1s Input bias current See Note 4 

MIN 

V1cR 
Common-mode input 

Vee-= -7 v Full range ±5 
voltage range 

V10 D ifferentfal input voltage range Full range ±5 

Avo 
Large..signal differential No load, 25°C 12,500 

voltage amplification Vo= o 10 2.5 v Futl range 10,000 

V10-5 mV 
Full range 

VoH High-level output voltage 
loH = 0 

V10=5mV, 
Full range 2.5 

10H = -.5 mA 

V10= -5mV, 
Full range ~1 

VOL Low-level output voltage IOL = 0 

25°C 2 

loL Low-level output current 
V10 = -5 mV, 

MIN 1 
Vo= 0 

MAX 0.5 

ro Output resistance Vo=1.4V 25°C 

CMRR Common-mode rejection ratio Rs~ 200 n Full range 80 

ice• Supply current from Vee+ Full range 

ice- Supply current from V CC-
V10 = -5 mV, 

Full range 
No load 

Po Total power dissipation Full range 

12 v, Vee-

SN52810 

TVP MAX MIN 

0.6 2 

3 

3 10 

3 10 

0.75 3 

1.8 7 

0.25 3 

15 75 

5 25 

7 15 

12 25 

±5 

±5 

33,000 10,000 

8,000 

4§ 5 

3.6§ 2.5 

-o.5§ o+ -1 

2.4 1.6 

2.3 0.5 

2.3 0.5 

200 

100§ 70 

5.5§ g--'-
-3.5§ -7 

go§ 150 

tFull range {MIN to MAX) for SN52810 is ....:.55°C to 125°C and for the SN72810 is 0°C to 70°C. 

-6 v 

SN72810 

TVP MAX 
UNIT 

1.6 3.5 
mV 

4.5 

3 20 
µV/°C 

3 20 

1.8 5 

7.5 µA 

7.5 

'24 100 
nA/°C 

15 50 

7 20 

g 30 
µA 

v 

v 

33,000 

4§ 5 

v 

3.6§ 

-o.5§ ot v 

2.4 

2.4 mA 

2.4 

200 !l 

100§ dB 

5.5§ g mA 

-3.5§ -7 mA 

go§ 150 mW 

:!:The algebraic convention where the most-positive {least-negative) limit is designated as maximum is used in this data sheet for logic levels 

only, e.g., when 0 Vis the maximum, the i"ninimum limit is a more-negative voltage. 

§These typical values are at TA "" 25° C. 

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52810, Vo= 1.8 V 

at TA= -55° C, Vo~ 1.4 vat TA= 25°C, and Vo :;; 1 vat TA:;; 125°C; for SN72810, Vo:;; 1.5 vat TA== 0°C, Vo= 1.4 vat 25°C, 

and v 0 = 1.2. V at TA= 70° c:- These outPut voltage levels were selected to. approximate the_ logic threshold voltages of the types of 

digital logic circuits these comparators are intended to drive. 

switching characteristics, Vee+"' 12V, Vee-= -6 V, TA"' 25°C 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

Response time CL= 5pF, See Note 5 30 80 ns 

NOT_E 5: The response time specified is for a 100-mV input step whh 5-mV oveidrive. 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 

DEFINITION OF TERMS 

Input Offset Voltage (V10) The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. 

Average Temperature Coefficient of Input Offset Voltage (av10) The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified.temperature range. 

av10 I (V1o@TA(1)) - (V10 @TA(2)l J 

TA(1) - TA(2) 
where TA(1) and TA(2) are the specified temperature extremes. 

Input offset Current ( 110) The difference between the currents into the two input terminals with the output at the 
specified level. 

Average Temperature Coefficient of Input Offset Current (a110) The ratio of the change in input offset current to the 
change in free-air temperature. This is an average value for the specified temperature range. 

I 01o@TA(1)l-(11o@TA(2))·1 • °'110 where TA(l) and TA(2) are the specified temperature extremes. 
TA(1) -TA(2) 

Input Bias Current (I 1B) The average of the currents into the two input terminals with the output at the specified level. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the comparator to 
cease functioning properly. 

Differential Input Voltage Range (V ID) The range of voltage between the two input terminals which if exceeded will 
cause the comparator to cease functioning properly. 

Large.Signal· Differential Voltage Amplification (Avo) The ratio of the i:hange· in output voltage to the change in 
differential input voltage producing it. 

High-Level Output Voltage (VQH) The,voltage at the output vvitti the specified input conditions applied which should 
establish a high level at the output. 

Low-Level Output Voltage (Voll The voltage at the output with the specified input conditions applied which should 
establish a low level at the output. 

Low-Level Output Current (IQL) The current flowing into the output at a specified low-level output voltage. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in input offset voltage. 

Total Power Dissipation (Po) The total d-c power supplied to the device less any povyer delivered from the device to a 
load. At no load: Po= Vee+· Ice++ Vee-· ICC-· 

Response Time The interval between the application of an input step function and the time when the output crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage. 
This excess is referred to as the voltage overdrive. 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 
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THERMAL INFORMATION 

SN52810 
DISSIPATION DERATING CURVE 

J.& N 
300 l----+---;.-------1-...---tr---.----i 

~ ~ 
~z 11 

200 1----+---+---+---'lc----+--t----i 

• 100 I- P~G 
L 

I- p 

~ 
DE RATE FROM 

5.0 mW/°C 90°C •--+---+-----< 

8.6 mW/°C 115°C 

3-82 

10.0 mW/°C 120°C 
J & N NA 125°C 

o I ...L 
70 80 90 100 110 120 130 

TA-Free-Air Temperature-°C 

FIGURE 1 

TYPICAL CHARACTERISTICS 

TOTAL POWER DISSIPATION 

vs 

FREE-AIR TEMPERATURE 

110 ~-~-~-~-~-.--.--.---, 
Vee+= 12 v 
Vee-= -6 v 

100 I- VI D = -5 mV -+---+---+---+---+----< 

~ No Load 

g 90 I 
·~ 

:~ v- -Nt-
0 so+--t---l--+---+---+---:.+====::f::::==l 
~ !---SN72810 __.J 
a.. 
!§ 
a 
'i 
0 

a.. 

701--1--1--1--+--+--+--+-----i 

601---t---t---t--+--+---+-... --+---< 

50+---+---+---+---+--+--~-~~ 

-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-°C 

FIGURE 2 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 

TYPICAL CHARACTERISTICS 

! 
~ 

LARGE-SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 

vs 
FREE-AIR TEMPERATURE 

60,000 ---~----~-v-J;~.-.-,~,-v~ 

Vee-= -6 v 
50.000 r--t--- -----t----t---t- Vo= 1 rn 2 V -

No load 

~ 40,000 t---+---+--t---+--+--t----+---< 

>f r---+--.. 
30,000 l---+-+--1---+-""j.._;:--f---+---1 

~ ~ 
~ j-- SN52810__\ i "l 
~ 20,000 f---+---l--'f----=i-'='i'----'-f---+'-""<\-+ 

~ 10,(l(K) 1---+-+-+---+-+-+--+--1 

> 

~ 
0 
> 
& 
~ 
0 
> 

-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperature-°C 

FIGURE 3 

OUTPUT VOLTAGE LEVELS 
VS 

FREE-AIR TEMPERATURE 

T T T T 
VoH !Vm = 5 mV, IQH"' 0) 

Vee-+~ 11v 

2 f-Vee-= -6 v--1---+--+---tt-- +----

_ 1 ~~--~-v~o_L_1v_,_o_=_-_s_mv_._10_,_=_0_1~ 

-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperature-"C 

FIGURE 5 

S!\152810 
VOLTAGE TRANSFER CHARACTERISTICS 

Vee+= 12v 

Vee-= -6 

4 f-R5=50l1 

r:z 3 

0 

-1 

-3 

No11d 
TA= -55°e--....i !'-TA= 25°C 

N TA= 125°e 

-2 -1 0 

V10-Differential Input Voltage-mV 
FIGURE 7 
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0 

~ 

l 
1 
J 

80,000 

70,000 

80,000 

60.000 

40.000 

30.000 

20.000 

10.000 

LARGE.SIGNAL DIFFERENTIAL 
VOLTAGE AMPLIFICATION 

vs 
SUPPLY VOLTAGE 

Vo=Oto2.5V 
No load 
TA .. 25°C 

10 11 12 13 14 

Vcc+-Polltlw Supply Voltqe-V 

FIGURE 4 

LOW-LEVEL OUTPUT CURRENT 
VS 

FREE-AIR TEMPERATURE 

Vee-+ .. 12 v 

Vee-"' -6 v 
2.45 ~V10"' -5 mV -+---+---t---+-+----< 

va .. ov 

2AOf--+---l-c,....f=.,..,.~-+--+---+--i 

le{ ~ 
2.36 t---,,-.<----+---+---+---+---++-"'"<e--l---~ 

I i--SN72810~ N 
2.30 !--+--+---+---+---+---+--+-~ 

9 235>---+---+---+---+---+---+--+-~ 

.... ~~-~-~~-~-~~-~ 
-16 -50 -25 25 50 76 100 126 

T A-F....-Air Temt»r•ture-•c 
FIGURE 6 

SN72810 
VOLTAGE TRANSFER CHARACTERISTICS 

4 

3 
TA=0°e~ 

!'-TA= 25°e 
I'- TA· 1o?e 1----1 

2 

Vee+= 12v 

Vee-= -6 v 
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-1 l 
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FIGURE 8 
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CIRCUIT TYPES SN52810, SN72810 
DIFFERENTIAL COMPARATORS 

TYPICAL CHARACTERISTICS 
INPUT BIAS CURRENT COMMON·MPOE REJECTION RATIO 

vs VS 

FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
••~~-~-~~-~-v--Z.~c.----;r~,-v~ 

11& 
Vee+• 12v 
Vee-= -ev 
v1c =-5 v to 5 v 

"' 
Rs< 2001! 

~ 

Vee-· -6 v 
12 1---t--+--+---+---+-s.e Note 4 --1 

\. 
101---+~--".+--l---+-+--I---+-~ 

~ 
: 

I-- rn•;o__. 

85 
.:75 -50 -25 0 25 50 75 100 'l25 

TA-Free-Air Temperature-~C 

·~--+--+--~--+--+--~-~-~ 

-76 --60 -25 26 50 76 100 126 

T A-F .... ·Air Tempereture-°C 

FIGURE 9 FIGURE 10 

OUTPUT RESPONSE FOR 
VARIOUS INPUT OVERDRIVES 

20 40 60 80 100 120 140 

'i COMMON-MODE PULSE RESPONSE 

j 
i 3 >----+---+-+--+---+-+--+---+-+---; 

l Cc-+-

> r------t------- ~-<-'--+---+--+-vcc+ = 12 v 

>---+---+-+--+---+-+- Vee- = -6 v 
No Load 

FIGURE 12 

t-Time-ns 

FIGURE 11 

TEST CIRCUIT 
FOR FIGURE 12 

NOTE 4: These .char.acteristics are verified by .measurements at the following teriiperatures and output voltage l~vels: ~or SN~2810, Vo = 1.8 1 

at TA = -55° c, Vo = 1.4 v at TA = 25° c, and Vo = 1 v at TA = 125~ C; for SN72810, Vo = 1.5 ·v at TA = 0° C, Vo = 1 .4 v ~ 
25° C, and Vo = 1.2 V at TA = 70° C. These output voltage levels were selected to approximate the logic threshold voltages of th 

types of digital logic 'circuits _these comparators are intended to drive. 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS 

WITH STROBES 

• Fast Response Times 

• Improved Voltage Amplification and Offset Characteristics 

• Output Compatible with Most TTL and DTL Circuits 

and SN72811 are improved versions of 
the SN52711 and SN72711 high-speed dual-channel 
voltage comparators. Voltage amplification is higher 
(typically 17 ,500) due to an extra stage, increasing 
the comparator accuracy. The output pulse width 
may be "stretched" by varying the capacitive loading. 

Each channel has differential inputs, a strobe input, 
and an output in common with the other channel. 
When either strobe is taken low, it inhibits the 
associated channel .. If both strobes are simultaneously 
low, the output will be low regardless of the 
conditions applied to the differential inputs. 

schematic 

These dual-channel voltage comparators are partic- Component values shown are nominal. 

ularly attractive for applications requiring an amplitude-discriminating sense amplifier with an adjustable threshold 
voltage. 

The SN52811 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN72811 
is characterized for operation from 0° C to 70° C. 

terminal assignments 

[! 
fl 

I• 
!:1· ,. 
i 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

STROBE STROBE 
1 GND Vee+ OUTPUT 2 

!NV NON- Vee- NJN INV 

INPUT ~N~~~ 1 IN~~~ ~NPUT 2 

C-No internal connection 

L 
PLUG-IN PACKAGE (TOP VIEW) 

PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE 

Z FLAT PACKAGE 
(TOP VIEW) 

000©©©0 
NC INV NON- Vee- NON INV NC 

INPUT 1 INV INV INPUT 2 
INPUT1 INPUT2 

~bsolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vee+ (see Note 1) 
Supply voltage Vee- (see Note 1) 
Differential input voltage (see Note 2) 
Input voltage (either input, see Note 1) 
Strobe Voltage (see Note 1) 
Peak output current (tw .(1 s) 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 3) 
Operating free-air temperature range: SN52811 Circuits 

SN72811 Circuits 
Storage temperature range . . . . . . . . 
Lead temperature 1 /16 inch from case for 60 seconds: J, L, or Z package 

14V 
-7 v 
±5 v 
±7 v 

. 6V 

I' Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . . . . . . 
ioTES 1. AH voltage values, except d1fferent1al voltages, are with respect to the network ground terminal. 

j 2. D1fferent1al voltages are at the nonlnverting input terminal with respect to the inverting input terminal. 

, 3. For operation of the SN52811 above 70° C free air temperature, refer to Dissipating Derating Curve, Figure 10. 

50mA 
300 rnW 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 
300°C 
260°C 
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CHICUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 

electrical characteristics at specified free-air temperature, Vee+= 12 V, Vee-= ~6 V 
(unless otherwise noted) 

PARAMETER TEST CONOITIONSt 
SN52811 SN72811 

MIN TYP MAX MIN TYP 

Rs.;; 200 n, 25°C 1 3.5 1 
Vic= 0, 

V10 Input offset voltage See Note 4 Full range 4.5 

Rs.;; 200 n, 25°c 1 5 1 

See Note 4 Full range 6 

Average temperature coefficient 
Rs.;; 200 n, 

av10 
of inpllt offset voltclge 

V1c= 0, Full range 5 5 

See Note 4 

Input offset current 
25°C 0.5 3 0.5 

110 See Note 4 
Full range 5 

25°c 7 20 7 
119 Input bias current See Note 4 

Full range 30 

ISL· Low-JeVet strobe current V(strobe) = -100 mV 25°c -1.2 -2.5 -1.2 

V1CR 
Common-mode input 

Vee-= -7V 25°C ±5 ±5 
voltage range 

V10 
Differential' input 

voltage range 
25°C ±5 ±5 

Large-signal differential Vo=Oto2.5V, 25°C 12,500 17,500 10,000 17,500 
Ayo voltage amplification No load Full range 8,000 5,000 

V10 • 10mV, 
25°C 4 5 4 

VoH High-level output voltage 
IOH • 0 

V10 • 10mV, 
25°c 2.5 3.6 2.5 3.6 

loH • -5 mA 

V10 = -10 mV, 
25°C -1 -0.4 o+ -1 -0.4 

IOL = 0 

Vol Low-level output voltage V10 = 10mV, 

V(strobel • 0.3 V, 25°C -1 o+ -1 

IOL = 0 

IOL Low-level output current 
V10 = -10mV, 

25°C 0.5 0.8 0.5 0.8 
Vo= 0 

ro Output resistance Vo• 1.4V 25°C 200 200 

CMRR COmmon-mode rejection ratio Rs.;; 200 n 25°C 70 90 65 90 

ice+ Supply current from Vee+ V10•-5to5V 25°C 6.5 6.5 

Ice- Supply current from Vee- (-10 mV for typ), 25°C -2.7 -2.7 

Po Total poWer dissipation No toad, See Note 5 25°C 94 150 94 

MAX 
UNIT 

5 

6 mV 

7.5 

10 

µV/°C 

5 

10 
µA 

30 

50 
µA 

-2.5 mA 

v 

v 

5 

v 

o+ 

v 

o+ 

mA 

n 
dB 

mA 

mA 

200 mW 

t Unless otherwise noted, all characteristics are measured with the strobe of the channel under test open, the strobe of the other channel 

grounded. Full range.for SN52811 is -55°C to 125°C and for the SN72811 is 0°C to 70°C. 

+The algebraic convention where the most~positive (least-negative) limit is designated as maximum is used in this dona sheet for logic leve· 

only, e.g., when 0 Vis the maximum, the minimum limit is a more-neg.ative voltage. 

NOTES: 4. These characteristicS are verified by measurements at ~h~ following temperatures and output voltage levels: for SN5281 

Vo= 1.8 v at TA = -55° C, Vo= 1.4 v at TA = 25°C, and Vo = 1 v at TA = 125°C; for SN72811, Vo= 1.5 vat TA= 0°1 

Vo= 1.4 Vat TA= 25°C, a·nd Vo= 1.2 V at 70°C. These output voltage levels were selected to approximate the logic thresho 

voltages of the types of digital logic circuits these comparators are intended to drive. 

5. The strobes are alternately grounded. 

switching characteristics, Vee+ = 12 V, V cc- = -6 V, TA = 25° C 

SN52811 
PARAMETER TEST CONDITIONS 

MAX MIN TYP 

SN72811 

MIN TVP MAX 
UNIT 

Response time RL= =, CL•5pF, See Note 6 33 80 33 ns 

Strobe release time AL-~ CL.- 5 pF, See Note 7 5 25 5 ns 

NOTES: 6. The response time specified is for a 100-mV input Step with 5-mV overdrive. 

7. For testing purposes, the input bias co.nditions are selected to produce an ou.tput vo.ltage ~f 1.4 V. A 5-mV overdrive is th. 

added to the inpUt bias voltage to produce an output voltage which rises above. 1.4 V. The time interval is measured from the 5( 

point of the strobe voltage c'urve t() the point where the overdriven output voltage crosses the 1.4 V level. 
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CIRCUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPAflATORS WITH STROBES 

DEFINITION OF TERMS 

lneut Offset Voltage (V1ol The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c output voltage to the specified level. The input offset voltage may also be defined for the case where two equal 
resistances (Rs) are inserted in series with the input leads. 

Average Temperature Coefficient of Input Offset Voltage (av1ol The ratio of the change in input offset voltage to the 
change in free-airtemperature. This is an average value for the specified temperature range. 

av10 = l(V10@ TA(1)l - (V10@ TA(2)ll 

TA(l) - TA(2) 
where TA( 1) and T A(2) are the specified temperature extremes. 

Input offset Current (I 1ol The difference between the currents into the two input terminals with the output at the 
specified level. 

Input Bias Current 01s) The average of the currents into the two input terminals with the output at the specified level. 

Low-Level Strobe Current (lsLl The current flowing out of the strobe at a low-level voltage. 

Common-Mode Input Voltage Range (V1cRl The range of common-mode voltage which if exceeded will cause the 
amplifier to cease functioning properly. 

Differential Input Voltage Range (V1ol The range of voltage between the two input terminals which if exceeded will 
cause the comparator to cease functioningproperly. 

Large-Signal Differential Voltage Amplification (Avol The ratio of the change in output voltage to the change in 
differential input voltage producing it. 

High-Level Output Voltage (VQH) The voltage at the output with the specified input conditions applied which should 
establish a high.level atthe Output. 

Low-Level Output Voltage (VQL) The voltage at the output with the specified input conditions applied which should 
establish a low level aftpe output. 

Low-Level Output Current (loL) The current flowing into the output at a specified low-level output voltage. 

Output Resistance (r0 ) The resistance between the output terminal and ground. 

Common-Mode 'Rejection Ratio (CMRR) The ratio of differential vo1taqe amplification to common-mo,de voltage 
amplification. This is measured by determining the ratio of a change in input'common-mode voltage to the resulting 
change in input offset voltage. 

Total Power Dissipation (Pol The total d-c power supplied to the device less any power delivered from the device to a 
load. At nO load: Po= Vee+: Ice++ Vee-· ICC-· 

Response Time The interval b,etween the application of aninputstep function and the time when the output crosses 
the logic threshold voltage. The input step drives the comparator from some initial condition sufficient to saturate the 
output to an input level just barely in excess of that required to bring the output back to the logic threshold voltage. 
This excess is r~ferred to as the voltage overdrive. 

Strobe Release Time The time required for the output to rise to the. logic threshold voltage after the strobe terminal has 
been driven from the low logic level to the high logic level. Appropriate input conditions are assumed. 
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CIRCUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 

c: 
0 

·5 
~ 
c. 
E 
<( 

" "' !! 
0 
> 
~ 
c: e 
£ 
i5 
I 
0 
> 

<( 

TYPICAL CHARACTERISTICS 
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CIRCUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 

TYPICAL CHARACTERISTICS 

OUTPUT RESPONSE FOR 
VARIOUS INPUT OVERDRIVES 
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CIRCUIT TYPES SN52811, SN72811 
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES 

TYPICAL CHARACTERISTICS 
INPUT BIAS CURRENT TOTAL POWER DISSIPATION 

vs 
FREE-AIR TEMPERATURE 

12 ~-~-~--~-~-~--~-.....,...---, 
V~c+= h V 

Vee-= -6 v 
10 ...... ~ ..... ---+--+---t----1- See Note 4 

1~ ~ B 1--+---+--"<"-c-t~--t---+---t---+----i 

~ 6 1-----'l-----t---t--+b,,._o;::T-_-t-_-t-_-1 

~ h 
~ 4 l--+--+--+--1---1---J.,_: N1-_-1-,........-="""' 

~ 
I 
c: 
0 . ., 
~ 
·~ 

Ci 

j 

vs 
FREE-AIR TEMPERATURE 

Vcc+=12v 
9B t---+---+----+--t---+- V CC-= -6 V 

96 1----t---t--+---+--r- V1 D = -10 mV 
j..----1 No load 

94f---+,,.L":_,c...._+--+r--~,.......;;:-t~--t----4C--~ 
f--t::= 92 t--t---t---t--t--t---t--"r--.j 

90 1---r---r--+--r---r---;--,---i 

BB t---+--+---+---+--+---;--1----1 

B6 1----+----+--+---+--1----r---;---, m !-- SN72B11--I • 2 1----+----+--+---+--t----t----+--,-, 

~ 
'i 
Cl 

0.. 84 t---+---+----t--+---r---r---1---i 
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B2 1---+---+----t--+---r---r---;1---i 

0 ~-~-~-~--~-~-~-~-~ BO ~-~-~-~--~-~-~-~~~ 

-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-QC 

FIGURE B 

TA-Free-Air Temperature-QC 

FIGURE 9 

NOTE 4. These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52811, 

Vo = 1.8 V at TA = --55° C, Vo = 1 .4 V at TA = 25° C, and Vo = 1 V at TA = 125° C; for SN72811, Vo = 1.5 V at TA = 0° C, 

Vo= 1.4 V a.t TA= 25°C, and Vo= 1.2 Vat 70°C. These output voltage levels were selected to approximate the logic threshold 

voltages of the types of digital logic circuits these comparators are intended to drive. 
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THERMAL INFORMATION 

SN52811 
DISSIPATION DE RATING CURVE 

~ ~ 
~z 

J & N 

I\ 

~ 
~ 

PKG OERATE FROM 
z 5.0mW/°C 90°C 
L B.6 mW/QC 115QC 

J& N NA 125QC 

80 90 100 110 120 

TA-Free-Air Temperature-°C 

FIGURE 10 

130 

TEXAS INSTRUMENTS 

PRINTED IN US A 

Tl cannot anume any re~pon11bility for any circuits 1hown 
or repre1er.t that they ore free from po!en! infringement 

11'.(0RPORAIE:D 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT AN 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT Pt 



LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52820, SN72820 
DUAL DIFFERENTIAL COMPARATORS 

• Fast Response Times 
• High Differential Voltage Amplification 

• Low Offset Characteristics 
• Outputs Compatible with Most TTL 

and DTL Circuits 

JOAN schematic (each comparator) 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

COMPARATOR NO. 1 

~ COMPARATOR NO. 2 

INV INV r--1'-... 
Vee- INPUT INPUT GND Vee+ NC OUTPUT 

NONINVERTING 
INPUT 

tNy~~J~NGO---f---' 

Res1storvaluesarem ohms 

Componentvalues$hownarenom1nal 

description 

OUTPUT 

OUTPUT NC Vee+ NC 

'-..;---J 
COMPARATOR NO. 1 

NC-No internal connection 

NON INV Vcc­
INV INPUT 

~ 
COMPARATOR NO. 2 

The SN52820 and SN72820 are improved versions of the SN72720 dual high-speed voltage comparator. Each com­
parator has differential inputs and a low-impedance output. When compared with the SN72720, these circuits feature 
higher amplification (typically 33,000) due to an extra amplification stage and increased accuracy because of lower off­
set characteristics. They are particularly useful in applications requiring an amplitude discriminator, memory sense am­
plifier, or .a high-speed limit detector. The SN52820 is characterized for operation over the full military temperature 
range of -55°C to 125°C; the SN72820 is characterized for operation from 0°C to 70°C. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vee+ (see Note 1) 
Supply voltage Vee- (see Note 1) 
Differential input voltage (see Note 2) 
Input voltage (either input, see Note 1) 
Peak. output current (tw <1 s) 
Continuous total power dissipation: each comparator 

total package, (see Note 3) 
Operating free-air temperature range: SN52820 Circuits 

SN72820 Circuits 
Storage temperature range . . . . . . . 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1 /16 inch from case for 10 seconds: N package 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

14V 
-7 v 
±5 v 
±7 v 

10mA 
300mW 
600mW 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 
300°C 
260°C 

3. For SN52820. this rating applies at (or below) 95°C free-air temperature. For operation above this temperature, derate linearly at 

the rate of 10.9 mW/°C. For SN72820, this rating applies at (or below) 70°C free-air temperature without derating. 
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CIRCUIT TYPES SN52820, SN72820 
DUAL DIFFERENTIAL COMPARATORS 

electrical characteristics at specified free-air temperature, Vee+= 12 V, Vee-= -6 V 
(unless otherwise noted) 

TEST CONDITIONSt 
SN52820 

PARAMETER 
MIN TYP MAX MIN 

Input offset voltage 
Rs.; 200 n. 25°C 0.6 2 

V10 
See Note 4 Full range 3 

Average temperature coefficient Rs= 50 n, MIN to25°C 3 10 
"'VIO of input offset voltage See Note 4 25°C to MAX 3 10 

25°C 0.75 3 

•10 Input offset current See Note4 MIN 1.8 7 

MAX 0.25 3 

Average temperature coefficient MIN to 25°C 15 75 
"'110 of input offset current 

See Note 4 
25°C to MAX 25 5 

25°C 7 15 
118 Input bias current See Note4 

MIN 12 25 

SN72820 

TYP MAX 
UNIT 

1.6 3.5 
mV 

4.5 

3 20 
µV/°C 

3 20 

1.8 5 

7.5 µA 

7.5 

24 100 
nA/°C 

50 15 

7 20 

9 30 
µA 

• V1CR 
Comffion-mode input 

vcc-=-7V Full range ±5 ±5 v 
voltage range 

V10 Differential input voltage range Full range ±5 ±5 v 

3-92 

Large-signal differential No load, 25°C 12,500 33,000 10,000 33,000 
Avo 

voltage amplification Vo= Oto2.5 v Full range 10,000 8,000 

V10=5 mV 
Full range 4§ 5 4§ 5 

Vott High-level output voltage 
Iott =O 

v 
V10= 5mV, 

F.ull range 2.5 3.6§ 2.5 3.6§ 
Iott= -5mA 

VOL Low-level output voltage 
V10= -5mV, 

Full range -1 -o.5§ ot -1 -o.5§ ot v 
IOL = 0 

25°C 2 2.4 1.6 2.4 

loL Low-level output current 
v 10 = -5mV, 

MIN 1 2.3 0.5 2.4 mA 
Vo= 0 

MAX 0.5 2.3 0.5 2.4 

ro Output resistance Vo= 1.4V 25°C 200 200 n 

CMRR Common-mode rejection ratio Rs.;2oon Full range 80 100§ 70 100§ dB 

•cc+ 
Supply current from Vee+ 

Full range 5.5§ 9 5.5§ 9 mA 
(each comparator) 

Supply current from Vee- V10= -5mV, 
-3.5§ -7 -3.5§ -7 mA •cc-

(each comparator) No load Full range 

Po Total power dissipation 
(each comparator) 

Full range 90§ 150 90§ 150 mW 

tFull range (MIN to MAX) for SN52820 is -55°C to 125°C and for the SN72820 is 0°C to 70°C. 

:I: The algebraic convention where the most-positive (least-negative} limit is designated as maximum is used in this data sheet for logic levels 

only, e.g., when 0 Vis the maximum, the minimum limit is a more-negative voltage. 

§These typical values are at TA= 25°C. 

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for SN52820, Vo= 1.8 V 

at TA= -55°C, Vo= 1.4 vat TA= 25°C, and Vo= 1V at TA= 125°C; for SN72820, Vo= 1.5 vat TA= 0°C, Vo= 1.4 vat 25°C, 

and Vo = 1.2 V at TA= 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the types of 

digital logic circuits these comparators are intended to drive. 

switching characteristics, Vee+= 12 V, Vee-= -6 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Response time CL= 5 pF, See Note 5 30 80 ns 

NOTE 5: The response time specified is for a 100-mV input step with 5-mV overdrive. 

For definition of terms and typical characteristic curves, see the SN52810/SN72810 data sheet on page 3-79. 
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VIDEO AMPLIFIER SELECTION GUIDE 

SN52733, SN5510, SN5511. SN5512, SN5514, 
TYPE UNIT 

SN72733 SN7510 SN7511 SN7512 SN7514 

10 to 400 
Differential Voltage Amplification, Typ 

(Adjustable) 
93 3000 300 300 

200 
Bandwidth (-3 dB), Typ 40 

(Gain of 10) 
3 80 80 MHz 

Bandwidth (Unity-Gain}. Typ 400 300 100 400 400 MHz 

Input Offset Current, Typ 0.4 3 0.6 1 1 µA 

1.5 
Input Offset Voltage, Typ 5 1 

(Gain of 400) 

1 
1 mV 

(can be nulled) 

Output Voltage Swing, Typ 4.7 4 5 3.4 3.4 Vp-p 

Packages L,N F,L F,L,N L L 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN52733, SN72733 I 

DIFFERENTIAL VIDEO AMPLIFIERS 

• 200 MHz Bandwidth 

• 250 kn Input Resistance 

• Selectable Nominal Amplification of 10, 100, or 400 

• No Frequency Compensation Required 

description 

The SN52733 and SN72733 are monolithic two-stage 
video amplifiers with differential inputs and differen­
tial outputs. 

Internal series-shunt feedback provides wide band­
width, low phase distortion, and excellent gain 
stability. Emitter-follower outputs enable the device 
to drive capacitive loads .and all stages are current­
source biased to obtain high common-mode and 
supply-voltage rejection ratios. 

schematic 

""{''" SELECT 

"' 

Component values shown are nominal 

Fixed differential amplification of 10, 100, or 400 may be selected without external components, or amplification may 
be adjusted from 10 to 400 by the use of a single external resistor connected between G 1A and G 1 B. No external 
frequency-compensating components are required for any gain option. 

The device is particularly useful in magnetic-tape or disc-file systems using phase or NRZ encoding and in high-speed 
thin-film or plated-wire memories. Other applications include general purpose video and pulse amplifiers where wide 
bandwidth, low phase shift, and excellent gain stability are required. 

The SN52733 is characterized for operation over the full military temperature range of -55°C to 125°C; the 

SN72733 is characterized for operation from 0°C to 70°C. 

terminal assignments 

GAIN 
SELECT 
28 

L PLUG-IN·PACKAGE 
(TOP VIEW) 

GAIN SELECT 
2A 

Vee-

N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

GAIN GAIN 
INPUT SELECT SELECT OUTPUT 

2 NC G2B G1B Vee+ NC 2 

INPUT 
1 

NC GAIN GAIN Vee- NC OUTPUT 
SELECT SELECT 1 

G2A G1A 
PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE 

TEXAS INSTRUMENTS 
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CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN52733 SN72733 UNIT 

Supply voltage V CC+ (See Note 1) 8 8 v 

Supply voltage Vee- (See Note 1) -8 -8 v 

Differential input voltage ±5 ±5 v 

Common-mode input voltage ±6 ±6 v 

Output current 10 10 mA 

Continuous total power dissipation (See Note 2 on the following page) 500 500 mW 

Operating free-air temperature range -55 to 125 Oto 70 oc 

Storage temp_erature range -65to150 -65 to 150 oc 

Lead temperature 1 /16" from case for 60 seconds 

± 
L package 300 300 oc 

Lead temperature 1/16" from case for 10 seconds N package 260 260 oc 

I NOTE 1: All voltage values, except di~erential input voltages, are with respect to the zero reference level (ground) of the supply voltages 

1 where the zero reference level is the midpoint between Vee+ and Vee--· 

fiectrical characteristics, TA= 25°e, Vee+= 6 V, Vee-= -6 V 
TEST GAINt 

PARAMETER TEST CONDITIONS 
FIGURE SELECT 

Large-signal differential 
1 

Avo 1 Voo = 1 v 2 
voltage amplification 

3 

1 

BW Bandwidth 2 Rs= 5o n 2 

3 

110 Input offset current Any 

'1s Input bias current Any 

v, Input voltage range 1 Any 

Common-mode 
Voe 1 Any 

output voltage 

1 
Voo Output offset voltage 1 

2&3 

Vopp 
Maximum pe?k-to-peak 

1 Any 
outpu::t voltage swing 

1 

r; Input resistance 3 Voo,;; 1 v 2 

3 

ro Output resistance 

C; Input capacitance 3 v 00 .; 1 v 2 

Common-mode V1c=±1V, f<; 100 kHz 2 
CMRR 4 

rejection ratio V1c - ±1 V, f - 5 MHz 2 

AVccfL;V10 
Supply voltage 

1 
,;.Vee+=± o.E v, 

2 
rejection ratio ,;.Vee-=± o.5 v 

Vn 
Broadband equivalent 

input noise voltage 
5 BW = 1 kHz to 10 MHz Any 

1 

tpd Propagation delay time 2 
Rs= 50 n, 

2 
Output voltage step = 1 V 

3 

1 

tr Rise time 2 
Rs= 50 n, 

2 
Output voltage step= 1 V 

3 

'sink( max) 
Maximum output 

Any 
sink current 

1cc Supply current No load, no signal Any 

tThe gain selection is made as follows: 
Gain 1 .•. Gain Select pin G1A is connected to pin G1B, and pins G2A and G28 are open. 
Gain 2 •.. Gain Select pin G1A and pin G18 are open, pin G2A is connected to pin G2B. 
Gain 3 ... All four gain-select pins are open. 

TEXAS INSTRUMENTS 
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SN52733 SN72733 

MIN TVP MAX MIN TYP MAX 
UNIT 

300 400 500 250 400 600 

90 100 110 80 100 120 

9 10 11 8 10 12 

50 50 

90 90 MHz 

200 200 

0.4 3 0.4 5 µA 

9 20 9 30 µA 

±1 ±1 v 

2.4 2.9 3.4 2.4 2,9 3.4 v 

0.6 1.5 0.6 1.5 
v 

0.35 1 0.35 1.5 

3 4.7 3 4.7 v 

4 4 

20 24 10 24 k!1 

250 250 

20 20 n 
2 2 pF 

60 86 60 86 
dB 

70 70 

50 70 50 70 dB 

12 12 µV 

7.5 7.5 

6.0 10 6.0 10 ns 

3.6 3.6 

ms 10.5 

4.5 10 4.5 12 ns 

2.5 2.5 

2.5 3.6 2.5 3.6 mA 

16 24 16 24 mA 
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CIR.CUil TYPES .SN52733, SN72733 
DlFFERE'NTlAL VIDEO• AMPLIFIERS 

DEFINITION OF TERIVIS 

·Large-Signal Differential Voltage Amplification (Avol The ratio of the change in voltage between the output terminals 
to the change in voltage between the input terminals producing it. 

Bandwidth (BW} The range of frequencies within which the differential gain of the amplifier is not more than 3 dB , 
below its low-frequency value. 

Input Offset Current (I 1ol The difference between the currents Into the two input terminals with the inputs grounded. 

Input Bias Current U 1Bl The average of the currents into the two input terminals witti the inputs grounded. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. 

Common-Mode Output Voltage (Voe) The average of the d-c voltages at the two output terminals. 

Output Offset Voltage (VQQ) The difference between the d-c voltages at the two output terminals when the input 
terminals are grounded. 

Maximum Pea.k-to-Peak Output Voltage Swing (VQpp} The maximum peak-to-peak output voltage swing that can be 
c;>btained with.out clipping. This includes the unbalance caused by output offset voltage. 

Input Resistance (q) The resistance between the input terminals with either input grounded. 

Output Resistance (r0 ) The resistance between either output terminal and ground. 

Input Capacitance (Ci) The capacitance between the input terminals with either input grpunded. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change iri output offset voltage referred to the input. 

Supply Voltage Rejection Ratio (AVcc/AV1ol The ratio of the change in power supply voltages to the change in 
.output offset voltage referred to the input. For these devices, both supply voltages are vari.ed symmetrically. 

Propagation Delay Time (tpdl The interval between the application of an input voltage step .and its arrival at either 
output, measured at 50% of the final value. 

RiSe Time (tr) The time required for an. output voltage step to change from 10",.{, to 90% of its finalvalue. 

Maximum Output Sink Current (lsink(max)l The maximum available current into either output terminal when tha1 
output is at its most negative potential. 

Supply Current (I eel The average of the magnitudes of the two supply currents. 

NOTE 2: For SN?2733 in thi L 'pclcKcige, this rating aj:>p"lies at (or beloW) 90° C fr~~-air temperature with d~rating above that temperature a­
'the rate of 8.3 rTiw/'c. For SN52733 ,in the N package, this rating applies at (or below). 105°C.1fr.ee-air temperature with deratin! 

above that ten:iperature at the rate of 11.1 mW/°C. For SN72733 in either package, this rating applie~ at (or below) 70°C free-ai 

temperature without derating. 
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CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 
test circuits 

0.2 µF 

2 k!1 Vto 

~"" 50 !1 

FIGURE 1 FIGURE 2 

FIGURE 3 FIGURE 4 

G2B Gl B 

2 k!1 

G2A G1A 

FIGURE 5 

VOLTAGE AMPLIFICATION ADJUSTMENT 

FIGURE 6 

TYPICAL CHARACTERISTICS 

PHASE SHIFT 

vs 

FREQUENCY 

50 ~~~~~~~vT~cc-.'~= 6-J~ 
f-----l--l--l--t--+-

Vcc-=-6V 
00 "'N-b,r----1__..,--+--+--+- T_J_ • 2s0c -

-s" f--f--Nt---P..-+---+---+---+---+--+-; 
~GAIN2 

-15 t---t---t---t---t---+--+--+--+--+-1'--__, 

-20° ,___,___,___,___,__,__,__,__,__-'-----' 
0 1 2 3 4 5 6 7 8 9 10 

f-Frequency-MHz 

FIGURE 7 

so" 

o" 

-50° 

-100° 

"-150° 
~ * -200 

&. -250° 

-300° 

-350° 

-400° 

-450° 
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PHASE SHIFT 

VS 

FREQUENCY 

~ 
~cc+=BV 

I 
Vee-= -6 v 
T A =25°C 

GAIN2 ~ 
J 

---H 

I 

fl 
-t 

10 40 100 400 
f-Frequency-MHz 

FIGURE 8 
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CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 

TYPICAL CHARACTERISTICS 
VOLTAGE AMPLIFICATION 

(SINGLE-ENDED OR DIFFERENTIAL) 
VS 

0~ 1.2 ,--,--,T-E_M0P_E_R0A_T_U,R_E~-.--
" '" >-

;:l 1.1 >---+~.+--+--+--!--+--+--< 
; 

~ "0 1~=r~-1';:-i""'='!=!=~r-i 
0: 
c 
0 

B 
~ 0.9 >----+--+--+---+--+---++><-+---< 
0. 
E 

'" 
25 50 75 100 125 

TA-Free-Air Temperature-°C 

FIGURE 9 

DIFFERENTIAL VOLTAGE AMPLIFICATION 
vs 

RESISTANCE BETWEEN G1A AND G1B 

1000 

§ 700 

B 
~ 400 

~ 
<( 200 

~ 
~ 100 
<ii 70 
-~ 

~ 
£ 40 
i5 
I 
0 20 
~ 

10 

Vee+ 6V 

Vee---6V 

Yoo· 1 v 

1', TA" 25°e 
See FigUre 6 

h 
l' 

10 40 100 400 1 k 4k 10k 
Radj-Reslstance Between G1A and G18-U 

FIGURE 11 

SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 

20.--.-~-~-.-~-~-.--

18t--+--+--+---+--t--+----+-, 

16 --44==-:::::. 1=t-=--*-+1~k:.i.rl-i, --1----­

i 14 r---+---l---J"c=sN12J3~ 
~ , I 

~ 12t----+~--t--+--+--+--+--+-~ 

8 10t--+--+--+----+--+--+---+-~ 
> 

~ 
"' Li 
',? 

>---+--+--+----+-~--r--_,_____ 
vcc+=sv 

r--- Vee-· -6 v--+-__,--+----t-----1 

1-- No Load ------j --+-->---+----; 
No Signal 

o~-+~-~-~-+-~~-~--+-~ 
-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperiiture-°C 

FIGURE 13 

VOLTAGE AMPLIFICATION 
(SINGLE-ENDED OR DIFFERENTIAL) 

vs 
;;; SUPPL,Y VOLTAGE 
~I 1.4 T 1 
t3 TA = 25° C+--+-t----+--+-t---+--1 

~1.21 1 ~ 
; I IL .L .H--1 
£ 1.0 GAIN 3 

~ ~ vrv 
E GAl~J.- v 
c:!o.s~ .LJ I ' GA ~11, k:<"--+--+-t----t--+~t----t--1 

J 0.6 lz:F--+-±--+--+---+-+--+->--+--+--< 
ro.4 3 
> lvcc±l-Supply Vohage-V 

FIGURE 10 

SINGLE-ENDED VOLTAGE AMPLIFICATION 
vs 

"' 50 

1 ·5 40 

"' ~ 
E 
'" 30 

f 
> 
al 20 

~ 
gi 10 
u; 
I 

~ 0 

FREQUENCY 

GTl 
J_ 

GAIN2 

& 
\ 

GAIN 3 

~ TT 
r-Vee+·6V 

f\J vee-·-0v 
rTA•25°e 

1 10 40 100 400 
f-Frequency- MHz 

FIGURE 12 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

f---+--+--+->---+--+ -+--- t---t----1 

o~~-+-~~-+-~~-+-~~ 

3 
IVcc±l-Supp,ly Voltage-V 

FIGURE 14 
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CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 

TYPICAL CHARACTERISTICS 

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
VS 

LOAD RESISTANCE 

v I T_VJll 
cc+- 1 

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
vs 

SUPPLY VOLTAGE 

1- Vee-= -6V ~ 7 1---+--+---t--+--+---+--+--t---+-----; 
!l 

10 

1 

TA= 25°C 

~ 

z v 
l-1 

40 100 400 1 k 4k 10 k 

R L -Load Resistance-n 

FIGURE 15 

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 

2 

VS 

FREQUENCY 

~ ~I~~+ = 61 V I 

I Vee-= -6 v 
TA=25°C --i 

~ 
N 

~ 
4 7 10 20 40 70 100 200 400 

o I ..-1 
: 61---+--+---t--+--+---1--+--t--?'Fk'.:'.:_J----; 

~ vY 
0 51---+---1--1---+--+---t~""l--+--+---i 

"" 1Y i'l v 
~4 / ';' 1.X 
~ L I 

13~ 
·~ 2 l"'--+---1---li---+--+---+--+--+--+---i 
::< 
I g;: 1 l----+--+---i--+--+---i--+--4---+--i 

~ 
O'---'---'---'--'---'---'--'--'-"----'--~ 

3 4 5 6 7 B 

lvcc± I-Supply Voltage-V 

FIGURE 16 

INPUT RESISTANCE 
vs 

FREE-AIR TEMPERATURE 
40 

35 

c: 30 

! T T 
Vcc+=6V V 

1-- Vee-= -6 v -+--+----1--+---11--7'·.L'l-+-____, 

~ 
-" 
I 

1l 25 c 
"' t: 
·;;; 

" 20 a: 

GAIN.2_,.,f7 I 
fl I 

... 
" c. 

15 c 

1-
10 

5 i---+-+---t--+--+---+--+--4---+----i 

0 ~~-~~-~-~-~-~-~~~ 
-60 -40 -20 0 20 40 60 BO 100 120 140 

f-F requency-MHz TA :-Free-Air Temperature-° C 

FIGURE 17 FIGURE 18 

• 

TEXAS INSTRUMENTS H9 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



• 

CIRCUIT TYPES SN52733, SN72733 
DIFFERENTIAL VIDEO AMPLIFIERS 

TYPICAL CHARACTERISTICS 

C!l ,, 
I 

0 
·~ 
a: 
c: 
0 
"t 
" ... 
a: 

" ,, 
0 
::; 
/: 
0 
E 
E 
0 
tJ 
I 

a: 
a: 
::; 
tJ 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.01 

COMMON-MODE REJECTION RATIO 

0.1 

vs 
FREQUENCY 

!-.... 
GAIN 2 t--N 

f-Frequency-MHz 

FIGURE 19 

PULSE RESPONSE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 

Vee+= s v 
Vcc-=-6V 
Vic= ±1 V 
TA= 25°C 

~ 
N 

100 

1.4 .--T--\:~o------,--~~-~-~~ 

TA= 25 C 
1.2 t---+-+---t--+--+--+--t----tf---t----j ! ~l/"-t--v_cc~±-=__,±a_v~ 

! 1.0 f-----+-+--l-+-1*""d"'-+-1---1---i o Vcc±=±6V 

> J I 
~ o.a l---+--+---+--+-1+-+-V~-+---1-v-c-c1-±-=-±+-3-v--1 

~c:· 0.6 r---t----+---t--++-d-++---+---+---1--t---t _ lj_ GAIN 2 

~ o.4 I/ 
Q 

~ 0.2 t---+---+-----+---,-fil---+---+-----+--+--+----1 

01----t--+---+-J/._~1---+-+---t--+--+---l 

0 5 10 15 20 25 30 35 

t-Time-ns 

FIGURE 21 

t 
" 

DIFFERENTIAL INPUT OVERLOAD RECOVERY TIME 
VS 

DIFFERENTIAL INPUT VOLTAGE 
40.--T-T--.---.--.---r---,c---,-----. 

f Vee+= 6 v I 
~ 35 1- V CC- = -6 V -+----+--+--+---+--+----t 

~ TA= 25°C / 

:0 30 1----+-+---t--+--+---t--+--+---b/,.___-l 

@ GAIN 2 Y1 
a: 25t---+---+-----+--+--+-----+--+---;<'l---t--~ 

8 v 
~ 20t---+-+---t--+--+---t-F,,L_--t-~+--+--l 
~ y 
g 15t---t---+----tl---+--;,L__~-+--+---+--+----t 

~ j/I 
e 1o~:::t::::::t:::::1F"""'t-r---j--r---r--t-1 
:t 9 5>---+--+----tl---+---+----t--+--+--+-~ 
'2 
~ O'---'---'----''---'----'----'--'----'--+-~ 

0204060 80 100 120 140 160 180 200 

V1D-Differential Input Voltage-mV 

FIGURE 20 

PULSE RESPONSE 
AS A FUNCTION OF GAIN 

1.4 

1.2 

GAIN 3---<! [' 
dAIN i----1 ~ ~ 

! 1.0 
0 
> 
; 0.8 
B-
:l 

~ 0.6 
·g 
~ £ 0.4 

Ci 
b 0.2 

~ 
0 

-0.2 

r/ 
f 

I\_ GAIN 1 

Vcc+=6V 

Vcc-=-sv-

) TA= 25°C 

0 5 .10 15 20 25 30 35 

t-Time-ns 

FIGURE 22 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPE .SN551( 
DIFFERENTIAL VIDEO AMPLIFIEF 

WIDE-BAND VIDEO AMPLIFIER 
FEATURING 

Flat Frequency Response with Low Phase-Shift from DC to 40 MHz 

description 

This wide-band video amplifier features a flat 
frequency response and low phase-shift from de to 
40 MHz. Differential inputs and outputs are provided 

which permit it to be used as a high-frequency 
differential amplifier. 

Elements of the SN5510 video-amplifier bar include 
transistors with transition frequency as high as 

1.2 GHz under low-current and low-VcE conditions. 
Circuit frequency response from de to greater than 
100 MHz is possible. 

terminal assignments 

F 

schematic 

INPUT l 

INPUT 2 

Component values shown are non'lfnal. 

L 

JkQ 

lkO 

FLAT PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW) 

OUT OUT 
PUT PUT 

Vcc2 1 NC GND 2 

®©©CD© 

CD00©© 
INPUT NC Vcc1 NC INPUT 

1 2 

THE CIRCUIT IS ELECTRICALLY 
INSULATED FROM THE CASE 

NC-No internal connection 

vcc2 

CASE 

THE CIRCUIT IS ELECTRICALLY 
INSULATED FROM THE CASE 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS,, TEXAS 75222 

OLJfPLJT 1 

GNP • OUTPUT 2 
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CIRCUIT TYPE SN5510 
DIFFERENllAL VIDEO AM:PLIFIER 

absolute maximum ratings over operating free'~~Jr temperature range (unless otherwise noted) 

• 

Supply voltages (See Note 1 h ,Y ee1 

.Yee2 
Differential input voltage . 
Positive input voltage (See Note 1) . 

Negative input voltage (See Note 1) ·· 
Operating free-air temperature ranges: SN5510F 

SN5510L 
Operating case temperatu,re ranges: 

Storage temperature range , 

SN5510F 
SN5510L 

:. ;. 

NOTE 1: These voltoge vGlues ore with respect to network 9r.ound . 

electrical characteristics, TA = 25°C, Vee1 - +6 V, Vee2 = -6 V 

PARAMETER 
TEST 

TEST CONDITIONS FIGURE 
Yoo Differential-output offset volta.ge· 1 

YcMO(ov) 
Average common-mode output 

1 offset voltage 

fin, Input current l 

101 Differentibl-input offset current l 

load resisfonce = 5 kfl, 

D; Single-ended output distortion 2 input diSlorlion < 0.2%; ... 
Y oot '= 1 Y rms, I = 10 kHz 

YN(;n) 
Equivalent average input noise 

3 
Single-ended, Rs = 0, 

vollqjle I ~ 10 Hz to 500 kHz 
-'-

YeMIM 
Maximum r;:~mmon-mode h1put 
voltage 

A., . Small-signal voltq9e gain 2 
Single-ended, load resistance = S kll, 
I~ lOOkHz 

Common-mode-input voltage gain 
Single-ended, load resistance = 5 kn, 

Av-cm 4 Y; 0. = 0:3 Y rms, I. = 1,00 kHz . 
CMRR CariifnOn-mode rei~:C~ion ratio 4 Load resistance = 5 k!l< I =, 100 ·~Hz 

BW Bandwidth (-3 dBt. 2 
-"-

rin Input resistance 5 I= 100 kH~ 

cin lnP.~.~- c~p?ci':OP~~e 5 I= 100 kHz 

,_ }out Ouiput·impedance 5 f= 100 kHz 
, -·~ 

Pr Total power dissipation 1 No input signal, no external foad 

t,' Rjse··time 6 Sio9le-ended, Y;n = 5 mY 

If Fall time 6 -:: Single-ended, Y;n = 5 mY 

TEXASJNSTRUM ENTS 
· l~CORPORATED 

POST!' OFPfQE' l!!IC>X !5012 •. DALLAS, TEXAS 75222 

MIN TYP 

0.5 

2.6 ;u 

40 

3 

1.5 

5 

±1 

75 93 

-:-
-45 

,. 

85 

40 

6 

7 

35 

165 

9 

9 

+BY 
-BY 

SY 

Yee• 
· Yee2 

. -ss0 c to 1o•c 

. -55°c 10 1 oo0 c 

. -55°C to ioo0 c 

. -SS 0 C. to l 25°C 

. -65°C to l 50°C 

MAX UNiT 

1.3 y 

3.5 y 

80 µA 

20 µA 

5 ·3 

µY 

y 

110 

-30 dB' 

di!" 

MHz 

k!! 

pf 

!l 

220 mW 

12 ns 

12 ns 



CIRCUIT TYPE SN5510 
DIFFERENTIAL VIDEO AMPLIFIER 

letter symbol and parameter definitions 

V00 The d-c differential voltage that exists betWeen the output· terminals when the input terminals are at groUnd. 

VcMO(ev) The average of the d-c output voltages With respect to ground when the input terminals· are grounded. 

10 1 The difference· in !he currents into the two input terminals. 

VCMIM The maximum commo11-mode Voltage that can be impreSsed on the input terminOls while maintaining differential 
operation. 

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain. 

BW The range of frequencies w.ithin which the open-loop voltage 9ain is within 3 dB of the mid-frequ.ency value, 

PARAMETER MEASUREMENT INFORMATION 

tesI circuits 

lin1 -INPUT 1 

lin2 

-= 

1. Yoo = IVouft - Vooql 

VoUt2 

i 

Vout1 + Yoot2 
2. YcMO(ov) = ---2--~ 

3. 101 = l1in.1 - 1in21 

Voutl 

i-

4. Pr = [Ycc1 • 1cc1 [ + / Ycc2 • 1cc2 [ 

-:-OUTPUT I ~·. A 
. 0 F 5 kQ 

. µ RL 

UTPUT2n-8 
VA 

0.2µF5kQV 
RL 8 

Ycc2'Xo.1 µF .· . · 11 
'=" ":" "=" ":' 

1. Single-ended output distortion is mQasured at A or 9 

w~th VA or V8 ~ 1 Y rms, input distortion < 0.2%, 

and f = 10 kHz. 

2. Avs =IV A or Ye I 
Vin 

where: Vin = l mY rms and f ::'.::: 100 kHz. 

FIGURE 1 FIGURE 2 

• 
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CIRCUIT TYPE SN5510 , 
DIFFERENTIAL VIDEO AMPLIFIER 

PARAMETER MEASUREMENT INFORMATION 

test circuits (continued) 

V Njout1) or y N(out2) 
1. VN{in) =-'---'--A'-v-s -'--"'---

= true rms broad-band 

noise voltage from 

10 Hz lo SOO kHz. 

FIGURE 3 

FIGURE 5 

INPUT 

OUTPUT 1 

OUTPUT 2 

l. Avcm = 2o Log IV A 0 : v,, 
v,. 

where: Vin = 0.3 V rms and f = 100 kHz. 

2. CMRR = 20 Log Avs- Avcm 

FIGURE 4 

r---;;--90% t V., ~ 5 mV . I 90% 

i_ __ 1~ l t, < 1 n1 1 10% 
....... le- ·'' < 1 ftl r-- --:- -~'!!'90%~----s....90% 

v,. 
1_ __ 

r-- 90% 

v, I 
!_ ___ - -1. -~-10% ____ 1_0%_,.. 

__Jt, I.-

1. Tes! circuit is identical to that shown in Figure 7. 

FIGURE 6-t, and t1 VOLTAGE WAVEFORMS 
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CIRCUIT. TYPE SN5510 
DIFFERENTIAL VIDEO .AMPLIFIER ' ' .. , ; 

TYPICAL CHARACTERISTICSt 

AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE 

4 

. 
3 

2 

vs 
FREE-AIR TEMPERATURE 

~ 

-"-

SN5510L ~ • 
SN5510F-1 r-

.,. ,' j· ,,., 

-50 .-25 0 25 50 75 100 
'T;.. - Free-Ai"~. T~mperafu~e --,-- °C 

FIGURE 7 

PEAk~TO-PEAK.OUTPUJ VOLTAGE 
·vs.· ·, 

LOAD ltESISTANCE 

'3% .total harrrioni:c.;distortion 
Singl,e-ended· ~ 

f = 16kl:lz 

125 

T,.. =·25°C -,,---+----1-----r-~--....... 

0 .._ __ _._ __ __..___...._...._..._ _ _.. __ __ 

0 2 3 
RL -Load Resistance -kQ 

FIGURE 9 

5 

INPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 

70 1---+--+---+---+---+---11---t----I 

"""5 20 1---+--+---+---+---+~--11----11--"--'-1 
-+--1["_---11- SN55.1.0L+---+---10oj 

10 l---+--+---+--...... ---+---11----11----1 
-1---1---11- SN551 OF I---' 

o.__..._ ......... ~.._.···-i-.. ....... __ ..._,... __ __ 
-75 -so -25 0 25 50 75 100 125 

TA - Free-Air Temperature - °C 

.FIGURE 8 

PEAK~T.0-PEAJ<: OUTPUT VOLT AGE 
vs 

8 
FREQU.ENCY ·'' .,.:.··~ ...::_• 

3%T,r;'7~ . tota, nnoo1c . 1storhon . 

> 7 I- Sing 1 e•ended 
R5 = 50 Q : +1 I 

I- NO:_ei<t';,'n.al loo9 ' 
,T,..-25 C . 

I· 

I le 
L:. L' 

""""" 
L 
~·· I~ 

.. ~ ~I 

0 
'1 2 4, 7 10 20 

f ':;'- Freqµency, ~ M HJ: 

FIGURE lO 

I 
I 

"'N 

70 100 

tUnless otherwise 'noted Vcci = ±6 Y, Ye.di.=: .-:.ti V. 

TEXAS IN.ST.RU MENT~ 
IN<:Ot<f>ORATED 
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CIRCUIT TYPE SN5510 
DIFFERENTIAL VIDEO AMPLIFIER 

TYPICAL CHARACTERIST1cst 

160 

140 

c 

;3 120 .. 
"' " = 100 
~ 
0 
a. 80 

v; 
I 

0 60 Ji 
I 

40 

< 
20 

SMALL-SIGNAL VOLTAGE GAIN 
vs 

FREE-AIR TEMPERATURE 

Single-ended 
t- Rs =50 Q 

RL = 5 kQ 
f= IOOkHz 

'-;I·--+--+- SN551 OL -i---r--"'1 
~--1---t- SN5510F ~ 

0 __ ....__...__...__...._ _______ .. 

50 

"' .., 
I 40 
c ·c; 

<:> .. 
O> 
2 30 
0 
> 
0 
c 
O> 

;;; 20 I 

0 
Jj 

< 10 

0 

-75 -50 -25 0 25 50 75 100 125 

I 

T,., - -Free-Air Temperature - °C 

FIGURE 11 

SMALL-SIGNAL VOLTAGE GAIN 

Sing I e-ended 
RL = 5 kO 

T .. = 25•c 

2 

vs 
FREQUENCY 

r t-Is ~ 5o' 61 
· I 111 Ll 

_J IYR =500 Cl 

10 20 40 70 100 
f - Frequency - MHz 

FIGURE 13 

tUnless otherwise noted Vcc1 = + 6 V, Vccz = -6 V. 

SMALL-SIGNAL VOLTAGE GAIN VARIATION 
vs 

SUPPLY VOLTAGE 
1.5 

"' -0 

I 1.0 
c 
0 

a 0.5 

I +6 V -V, 
2 +V, -6 V 

3 +V, rVx 

~ ~ 
c 0 1---+--:::;;ll"~==t=t:t:=~~~~:::_+--I 

~ -0.5 t---1+V---t--;;;J,_L++--t---"'o;t---t 

~ -1.0 l-----+-~L'-vt------iv~-+--~t---3il 
g 3~ J_ 
& -1.5 t---+---+---+-t---+ 

] -2. 0 t----+----t----,1,__t----;-

' / -2.5 t---+---t-"-----1t----t 

< 

Single-ended 
Rs= 50 Q 

f= IOOkHz 

-3.0 ..__ ...... __ ....... __ ....__ ..... _____ _ 

"' ,, 

50 

I 4o 
c 

;3 .. 
l3o 
~ 
o 
&20 

I 

l 
'· 10 < 

0 

4.0 

1 2 

4.5 5.0 5.5 6.0 
V, - Supply Voltage -V 

FIGURE 12 

6.5 

SMALL-SIGNAL VOLTAGE GAIN 
vs 

FREQUENCY 

7.0 

Single-ended 

Rs= 50 Cl 

RL = 5 kQ 

I""' 
~ 

TA = 25•c 

rs 
~ 

4 10 20 40 100 400 1000 
f - Frequency -MHz 

FIGURE 14 

3-106 TEXAS INSTRUMENTS 
INCOR.PORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



·I 

I 

CIRCUIT TYPE SN5510 
DIFFERENTIAL VIDEO AMPLIFIER 

TYPICAL CHARACTERISTICSt 

PHASE SHIFT 
VS 

FREQUENCY 
200.----,-...-..,....,....,~ ....... ..----.--.---.-...-........... 

Single1-enLd 
17 5 I- R5 = 50 0 -t-+-!-+-+-141------+--+--+--+-Hf+-H 

RL = 5 kO 

150 I-TA = 25oc 

10 20 
f - Frequency - MHz 

FIGURE 15 

tvcc1 = -1 6 v and Vcc2 ~ -6 V. 

NOTE: See Figure 2 for lest circuit. 

40 70 100 

COMMON-MODE REJECTION RATIO 
vs 

FREQUENCY 
llO ----.--.-...--.-............ .----.-~S-in_g,..le..,~-~'"J"..,e"T .. d .... 

~ l 00 1---1--+--+--+-+-+++-1------1- Rs = 50 Q 
RL = 5 kO 

j 90 1---1--+--+--+-+-+++-1------1'---TA = 25oc 

-~ ~ 
t; so ~--l=!l!oo..d""--H-+++4+--+~1-H-+-H+I 
·~ I~ 
"' to """' ~ 70 ~--l-+-+++-++++:=!i......:-11-+++-+-++H 

1 ~ 
§ 60 1-----1-+-++-+-++++--~f--....P~f\l,-l-l-+-t-H 

~ N 
u 50 1-----1-+-++-+-++++--~-+-++-+-+-H-1 
I 
"' ~ 40 1---l--+---l--+-+-+++-1------1---1--l--+-+-+-l+I 
u 

0 L-__ ....... __ ..._.._ ................ ___ ..._ ................................. 

1 2 4 7 10 20 
f - Frequency - MHz 

FIGURE 16 

SCALES 

Horizontal: 10 ns/division 

40 70 100 

Vertical: Output = 200 mV/division 

Input:.:..::: 5 m'J/division 

FIGURE 17 - OSCILLOSCOPE PRESENTATION OF PULSE RESPONSE 

Tl cannol msume any re1ponsibility for any [ircuils shown 
or rep1e1ent rhat they are free from po!ent in!ringemenf. 

RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
TO IMPROVE DESIGN ANO TO SUPPLY THE BEST PRODUCT POSSIBLE. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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'UN EAR . ,,, 

INTEGRATED CIRCUITS 
CIRCUIT TYPE SN7510 

DIFFERENTIAL VIDEO AMPLIFIER 

WIDE·BAND VIDEO AMPLIFIER 
FEATURING 

Flat Frequency Response with Low Phase-Shift from DC to 40 MHz 

description 

This wide-band video arriplifier features a_ flat 
frequency response and tow phase-shift from de to _ 
40 MHz. Differential inputs and outputs are provided 
which permit it to be used as a high-frequency 
differential amplifier. 

Elements of the SN7510 video-amplifier bar include 
transistors with transition frequency as high as 
1.2 GHz under low-current and lo-w-VcE conditions. 
Circuit frequency response from de to greater than 
100 MHz is possible. 

terminal assignments 

F 

schematic 

INPUT 1 

INPUT 2 

component values shown are nominal. 

L 

1 kQ 

lkO 

FLAT PACKAGE (TOP VIEW) PLUG-IN PACKAGE (TOP VIEW) 

OUT- . OUT-

Vcc2 P~T NC oNo ' P~T vcc2 

®©©CD© 

000©© 
INPUT NC Vcc1 NC INPUT 

1 2 
CASE 

OUFPUT 1 

GND 

OUTPUT 2 

THE CIRCUIT IS ELECTRICALLY 
INSULATED FROM THE CASE 

THE CIRCUIT IS ELECTRICALLY 
INSULATED FROM THE CASE 

NC-No internal connection 

371 
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CJRCUIT TYPE SN7510 ,_, j .• 

DIFFERENTIAL VIDEO AMPLIFIER 
' 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltages (See Note 1 ): V cc1 

Vcc2 
Differential input voltage . 
Po~itive input voltage (See Note 1 l • 
Negative input volfage.(See Note "l) 

Operating free-air temperoture range 
StOrage temperature. r~nge · • 

NOTE 1: These voltage values are with respect to network ground. 

electrical ~haracteristics, TA= 25°C, Vcc1 = +6 v, Vcc2=-6 v 

PARAMETER Tll!ST .'J'.ES'I'. CONDITl.ONS FIGURE 
Voo Differef.t~al..Output offset, voltage 

VcMO(••I 
Average common-m~e output 
offset voltagtt . ' ·'" 

··1 

Ii" Input current_ 

101 Differ8ntial-i_nput offset current 

VoM 
. MaxiRtum' pe~k-to-peak 

2 
Single-ended"' 'loacl resistance--· 5 ki.~,' 

outpl!I voltoge f ~. Hlo.kH~, ~in =: 20 mV r.:.. .• 

Load resistanctf ...:... .. ~ "2,, ·• 
Ds Single-ended output distortion 2 inp~t -disfOrtiOn < ~.2.~, 

2- V .,.r ""· !"V,rrii's,,.f ~ 10 .~Hz 

'{Rifiij 
Equivalent average inp~t noise 

3 
Single-end~d, R5 = 0,; 

voltage 
.. ,• 

I = ·10 H,"10 500 kHz 

VcMIM 
Maximu.,. cOmmon-mbde input, 
voliage ' · ·· 

, 
Si~gl•-encl,o.d;Jood resistance - 5 k!1, 

Ay, Sm~!l.signal voltage gain, 2 f = TOO kHJ . . 
" 

~vcm Com~n-mod~input voltage gain 4 
Single-ende«if, ;lo~d 'resistan~~ = S ~o. 
Vio = 0.3 V rms, f = TOO kHz 

CMRR Common-mode rejection rcitio 4 load; resistance = 5 k!l; f = TOO kHz 

BW Bondwidth 'h'I dB) 2 

'In Input resistanCe 5 fo= TOO kliz 
.:.'. 

cin Input capacitance 5 f ,;:_ TOOl_Hz 

•cut Output 'impedanc:e fS f ± TOO kHz 
-cc 

Py Total ~wer diisjpation , ~o: i~~t siJifnal,. no ~t:ernal load 

t, Rise lime 6 Singl~jliided:-Vin =· 5 mV,, ,, Fall time 6 Si~gle-ended, v;n = f5 riiv 

MIN 

2 

60 

+sv 
-'BV 

5V 

Vee• 
Vcc2 

o~c to 7<~0c 
. -65°C to l 50°C 

TYP M~X UN.IT 

0.5 2 v 

4 v 

50 TOO µA 

5 3d 
!--'--'-µA 

4,5 v 

% 

µV 

±T v 

90 T20 

-'!O -20 dB 

85 dB 

40 Milz 

6 kfi 

~ pf 

35 11 

T65 220 mW 

io lli ns 

10 15 ns 

• 

TEXAs,JC~R~rR~V!d ENTS 3-109 
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CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AM PllFIER 

letter symbol and parameter definitions 

V00 The d-c differential voltage that exists between the output terminals when the input terminals are ot ground. 

YcMO(av) The averag~ of the d-c output voltages with respect to ground when the input terminals are grounded. 

101 The difference in the currents into the two input term'inals. 

V OM The moximu·m pea~-to-peak output voltage swing that can be obtained without clipping. 

V CMIM The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential 
operation. 

CMRR The ratio of the differential-mode voltage gain fo. the common-mode yoltc;:ige gain. 

BW The: rang.e of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value. 

• PARAMETER MEASUREMENT INFORMATION 

3-110 

test circuits 

linl -INPUT 1 

l, Voo =-= 1vout1 - vou+2I 

2 v voutl + vout2 
· .CMO(av) = 

3. 101 = ·1 1ihl - 1inz[ 

'T: 0. 1 µF 

-:-OUTPUT! ~A 
0 F 5 kO 

. µ R, 

UTPUT2n-II v .. 50 
Q 

Rs 
0. 2 µF 5 kO V 

R, B 

v"'T' '"' j_ l 
"='" "='" ~ ";:" 

1. Single·ended output distortion is measured at A or B 

with VA or V8 = 1 V rms, input distortion < 0.2%, 

and f = 10 kHz. 

2. Avs = 1~~-1 
Vin 

4. Pr = jYcc1 • 1cc1 \ + f Vccz • 1cc2] where: Vin.=-=· l mV rrns and f ::::::: 100 kHz, 

FIGURE 1 

3. V0 M =.VA or y8 

FIGURE 2 
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CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AMPLIFIER 

PARAMETER MEASUREMENT INFORMATION 

test circuits (continued) 

INPUT 1 

VN(out2) 

1'0.1 pf -! 
V N[qutl) or V N(out2) 

1. V N(in) = -'-'--'-Av-s--'---'---

where' V N(ootJ 
= lruermsbroad-bond 

noise voltage from 

10 Hz to lOO kHz. 

FIGURE 3 

FIGURE S 

VN(outl) 

l 

INPUT 

OUTPUT l 

I. Avcm=20logjVAorv,I 
Vin 

whe're: Vin = 0.3 V rms and f = 100 kHz. 

l. CMRR = 20 log Avs - A,..cm 

FIGURE 4 

.l __ 

f-- 90'% 
OUTPUT 2 V1 I 

l._ - - - _J, _""-1 o_'*_o ___ 1_0'*_0"" 

_Jt,~ 

1. Tesl circuit is identical to that shown in Figure 2. 

FIGURE 6 - t, and t 1 VOLTAGE WAVEFORMS 
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CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AMPLIFIER 

• 

TYPICAL CHARACTERISTICSt 

AVERAGE COMMON-MODE OUTPUT OFFSET VOLTAGE 

> 4 
FREE-AIR TEMPERATURE 

I . 
. ! 
~ 
Qi 

3 ::: 
.... 

0 
:; -Cl. 
:; 
0 
• 2 ~ 
f 
c 
0 
E 
E 
0 

u 
• 
~ • 
~ 
I 
> 
JI. 

0 ~ 
>" 0 20 60 70 10 30 40 50 

TA - Free-Air Temperature - °C 

FIGURE 7 

PEAK-TO-PEAK OUTPUT VOLTAGE 
vs 

LOAD RESISTANCE 
5 

3% tota(harmonic Istortion 
Single-ended 

> f '" 10 kHz 
I 4 TA = 25°C . 
"' ." 
0 
> 

0 

.'0-
0 
-" 

( 
V'"" 

0 

~ 
~ 
-" 
0 

~ 

} 

0 
0 .4 5 

Rl - Load Resistance - kO 

FIGURE 9 

t Unlrn otherwise noted Ycc1 = 0 -j-6 V, Vcc2 -6 V. 

INPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
80 

70 

60 
<( 
"-
I 50 
c 
~ 

I'----r--.-L. 
r--t--.i.... 

5 40 u -:; 
Cl. 

.E 30 

..;..'i 

20 

10 

0 
0 10 20 30 40 50 60 70 

TA - Free-Air T ernperature - 0 ( 

FIGURE 8 

PEAK-TO-PEAK OUTPUT VOLT AGE 
vs 

FREQUENCY 
8 ....... ~~~~~~~~...-~~~~~~~~ 

3% t~al r~o~on 
> 7 f- Single-ended 
I R5 = 50 o 
Q.I I- No external !oad -l--l-+-l--l---.l----l--+---l---l-1-1-1-1 
2' 6 TA = 25°C 

~ 

0 --~_.~..._ ........................... ._~__.~......__,__._ ....... ...L..U 

1 2 4 7 10 20 
f - Frequency - MHz 

FIGURE 10 

40 70 100 
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CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AMPLIFIER 

TYPICAL CHARACTERISTICSt 

160 

140 

c ·c; 
120 l? .. 

r 100 
~ 
"'6 
c 80 "' ;;; 
I 

"'6 60 E 
"' I 
J 40 

20 

0 

"'6 

SMALL-SIGNAL VOLTAGE GAIN 
YI 

FREE-AIR TEMPERATURE 

r-- Sitle-ejed 
Rs = 50 Q 

RL = 5 kQ 
~f=lOOkHz 

0 10 20 30 40 50 60 
TA - Free-Air Temperature - °C 

FIGURE 11 

SMALL-SIGNAL VOLTAGE GAIN 
vs 

FREQUENCY 

70 

.§> 20 Rt :::5k0 
'1 
0 
E 

"' 

0 ..... _ ...... _.__. ....................... _~~~~~~ 
1 4 10 20 40 100 

f - Frequency - MHz 

FIGURE 13 

t Unless otherwise noted Ycc1 = + 6 V, Yccz = -6 V. 

SMALL-SIGNAL VOLTAGE GAIN VARIATION 
VI 

SUPPLY VOLTAGE 
1.5 

Vcc1= VCC2-"' CURVE NO. "O 

I 1.0 1 +6 v -v, 
c 

2 +V, -6 v 0 

:~ 0.5 3 +V, -v. 
~ 
c 0 . ., 

l? 
1:, -0.5 1---+---t----,.~H'----t---"'llot-----t 
E 
~ -1. 0 J-----+---,.,,.:+---if-----f--+-...::31111 
"'6 
c 
~ -1.5 

3 
Single-ended 
R5 = 50 Q 

1 -2 .. 0 t----t---t--ir--t-------r­
V"I 

RL = 5 kQ 

f = 100 kHz 
-2.5 t----t---;---,-,.------i-

TA= 25°C .{ 
<J -3.0 .___ ..... __ _._ __ .._ _ __. __ ...... __ 

4.0 

"' "O 

I 

50 

40 

j 30 

~ 
"'6 
g, 20 

t1 
"'6 
E 

VI 

I 10 

0 
1 

4.5 5.0 5.5 6.0 6.5 7.0 
V, - Supply Voltage -V 

FIGURE 12 

SMALL-SIGNAL VOLTAGE GAIN 
YI 

FREQUENCY 

Single-ended 

Rs· = 50 Q 

RL = 5 kQ 

~ 

~ 
TA = 25•c 

~ 
1 

4 10 20 40 100 400 1000 
f - Fre~uency - MHz 

FIGURE 14 

• 
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CIRCUIT TYPE SN7510 
DIFFERENTIAL VIDEO AMPLIFIER 

TYPICAL CHARACTERISTlcst 

• 

3-114 

;; 
v 

PHASE SHIFT 
vs 

FREQUENCY 
200~~--.~...-~~~~~~~~~~~~~ 

I T. 
Single-ended 

1751-Rs = 50 n 

RL = 5 kO 

iso 1-rA = 25•c 

~ 
~125 t----1~-+--+-+-l-f-+++----+--+--+-+-I-+~ 

I) " I 
~IOOt---+-+--+-~1-+-++l----4--l--4---l-l-I-~ 

V7 :;: 
Vl 

17 
~ 75 ~-~~.+--l-....J--1-1-1-.j.j..---L-~L--l-.l-Ll..J..U 

!j_ 

~ 
~ 

10 20 
f - Frequency - MHz 

FIGURE 15 

+6 V and Vcci = -6 v. 

NOTE: See Figure 2 for test circuil. 

40 70 100 

110 

"' " I 
100 

-~ 
0 90 
"" c 
-~ 
t; 80 
v ·;u 
"" v 70 
"ll 
~ 
c 60 0 
E 
E 
0 
u 50 
I 

"" "" ~ 40 
u 

0 

COMMON-MODE REJECTION RATIO 
vs 

FREQUENCY 

Single-ended 

1----<--1--+--1-.._.-1-++---1--Rs =500 
RL=5k0. 

1---+-_.._,_,_,__,_.._,.... __ _,__ TA = 25°C 

r--. "" 

1 
1 2 4 7 10 20 

f - Frequency - MHz 

FIGURE 16 

SCALES 

Horizontal: 10 ns/division 

40 70 100 

Vertical: Output = 200 mV/division 

Input = S mV/division 

FIGURE 17-0SCILLOSCOPE PRESENTATION OF PULSE RESPONSE 
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LINEAR 
INTEGRATED CIRCUITS 

CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 

schematic 

• Low Common-Mode Offset Voltage 

• High Common-Mode Rejection Ratio 
OUTPUT 

1 o--;--+--... 
• High Gain-Bandwidth Product COMPENSATION 

1 0-..... >---I 

description 

fiEGULATORt 

3.3k 

The SN5511 and SN7511 are wide-band amplifiers 
with differential inputs and outputs. High gain and 
low offset voltage permit use in applications requiring 
feedback. Frequency characteristics are such that a 
stable closed-loop configuration with 30-dB gain 
results in a 30-MHz bandwidth. -Accessibility to first-stage collectors makes offset 
balancing and frequency compensation possible with 
minimal effect on input and frequency charac­
teristics. 

Resistor values are no.minal in ohms. 

t Regulator terminal is used only with single sUpply. See description. 

The base of the first-stage current-source transistor is made available to permit operation from either a single 12-volt 
power supply or two 6-volt power supplies: For the latter, leave the regulator terminal open and connect the positive 
terminal of one supply to Vee+, the negative terminal of the other supply to Vee-, and the remaining terminals of the 
tWo supplies to the device ground terminal. For operation from a single 12-volt supply, connect the positive terminal 
of the supply to both the Vee+ and regulator terminals and connect the negative terminal to Vee-. In either case, the 
device ground terminal is the reference for single-ended input and output voltages. 

The wide bandwidth and high gain allow this amplifier to be used in a variety of applications where a stable differential 
video amplifier is required. Low common-mode offset voltage extends possible uses to comparators and direct,coupled 
amplifiers. The. SN5511 is characterized for operation over the fuli military temperature range of -·55°e 'to 125°e; 
the SN7511 is characterized for operation from 0°e to 70°e. 

terminal assignments 

F 
FLAT PACKAGE (TOP VIEW) 

OUTPUT OUTPUT 
'1 Vee- GND REG 2 

® 000 © 

CD CD 0 © © 
COMP- INPUT Vee+ INPUT COMP 

1 1 2 2 

NC - No internal connection 

L N 
PLUG-IN PACKAGE (TOP VIEW) DUAL-IN-LINE PACKA.GE (TOP VIEW) 

OUTPUT 
1 

COMPENSATION 
2 

ALL LEADS ARE ELECTRICALLY 
INSULATED FROM THE CASE 

-TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • 'oALLAS, TEXAS 75222 
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CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vee+ (see Note 1) 
Supply voltage V CC- (see Note 1) 
Input voltage, either input to ground 
Differential input voltage 
Continuous total power dissipation at (or below) 55 °C free-air temperature (see Note 2) 
Operating free-air temperature range: SN5511 Circuits 

SN7511 Circuits 
Storage temperature range . . . . . . . . 
Lead temperature 1 /16 inch from case for 60 seconds, F and L packages 
Lead temperature 1/16 inch from case for 10 seconds, N package 

NOTES: 1. All voltage values, unless otherwise specified, are with respect to the network 9.round terminal .. 
2. For operation above 55 °C free-air temperature, refer to Dissipation Derating Curve, Figure 1 . 

• electrical characteristics, Vee+= 6 V, Vee-= -6 V, TA= 25°e (unless otherwise noted) 

TEST SN5511 
PARAMETER TEST CONDITIONSt 

FIGURE 

Large-signal differential f .;;; 1 kHz, No load 
Ave 1 

voltage amplification f<;1kHz, RL = 5 kn 

Avs 
Large-signal single-ended 

2 f .;;; 1 kHz, RL = 5 kn 
voltage amplification 

T -3dB 
BW Bandwidth Rs = 500 n, No load J Unity gain 

V10 Input offset voltage 

TA= -55°C to 25°C 
Average temperature 

TA= 25°C to 125°C 
"'VIO coefficient of input 

TA= 0°Cto 25°C 
offset voltage 

TA= 25°C to 70°C 

110 Input offset current 

l1B Input bias current 

v, Input voltage range 3 

No load 
Voo Output offset voltage 

RL = 500 n 

Maximum peak-to-peak f <; 1 kHz, RL = 5 kn 
Vopp 2 

output voltage swing f .;;; 1 kHz, RL=500n 

Zjd 
Differential input 

f = 1 kHz 
impedance 

2os 
Singl~-ended output 

impedance 
f = 1 kHz 

Common·mode f<;100kHz, No load, 
CMRR 3 

rejectio.n ratio See Note 3 

Po Total power ~issipation No load, No signal 

NOTE 3: ForSN5511, Vic= +2.5 v to -2 V;for SN7511, Vic=+ 1 Vto -1 V. 

tunless otherwise specified, V10 is ~pplied and the regulator terminal is open. 

3-116 TEXAS INSTRUMENTS 
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MIN TYP MAX MIN 

3000 

1200 

400 600 250 

3 

100 

1 5 

4 

2 

0.6 7 . 
10 15 

+2.5 
±1 

-2 

0.35 

0.17 

2.5 5 1.5 

3 

5 

800 

59 95 52 

180 

8V 
-8V 
±6V 
±6V 

500mW 
-55°C to 125°C 

0°C to 70°C 
-65°Cto 150°C 

300°C 
260°C 

SN7511 

TYP MAX 
UNIT 

600 

300 

3 
MHz 

100 

1 5 mV 

4 
µV/°C 

2 

0.6 10 µA 

15 20 µA 

v 

0.35 
v 

0.17 

3 
v 

2 

5 kn 

800 n 

90 dB 

180 mW 



CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 

DEFINITION OF TERMS 

large-Signal Differential Voltage Amplification (Avol The ratio of the change in voltage between the output terminals 
to the change in voltage between the input terminals producing it. 

large-Signal Single-Ended Voltage Amplification (Avsl The ratio of the change in single-ended output voltage to the 
change in single-ended input voltage. 

Input Offset Voltage (V1ol The d-c voltage which must be applied between the input terminals to force the quiescent 
d-c differential output voltage to zero. 

Average Temperature Coefficient of Input Offset Voltage (av1ol The ratio of the change in input offset voltage to the 
change in free-air temperature. This is an average value for the specified temperature range. 

av10 = l(Vio@ TTA(l )l - ~Via@ T A( 2)ll where TA( 1) and T A(2) are the specified temperature extremes. 
A(l)- A(2) 

Input Offset Current 010) The difference between the currents into the two input terminals with the inputs grounded. 

Input Bias Current lits) The average of the currents into the two input terminals with the inputs grounded. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the amplifier to -
cease functioning properly. 

Output Offset Voltage (Voo> The difference between the d-c voltages at the two output terminals when the input 
terminals are grounded. 

Maximum Peak-to-Peak Output Voltage Swing (Vopp) The maximum peak-to-peak output voltage swing that can be 
obtained without clipping. This includes the unbalance caused by output offset voltage. 

Differential Input Impedance (Zjd) The small-signal impedance between the two input terminals. 

Single-Ended Output Impedance (z05) The small-signal impedance between one output terminal and ground. 

Common-Mode Rejection Ratio (CMRR) The ratio of differential voltage amplification to common~mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in output offset voltage referred to the input. 

Total Power Dissipation (Pol The total d-c power supplied to the device less any power delivered from the device to a 
load. At no load; Po= Vee+· Ice++ Vcc--ICC-· 

$ 
E 

" ;: 
0 

Cl. 

"' " 0 

" c: . ., 
c: 
0 
u 
E 
::> 

-~ x 
"' :;; 

THERMAL INFORMATION 

DISSIPATION DERATING CURVE 

600 

300 

""' ~ 200 1---+---+-~-t-~-+-~~--+~~.---t--t-~ 

1-- PKG DERATE FROM --... 

5.26 mW/°C 55°C 1-+---+--1---1 

8.3 mWl°C 90°C 
100 1-- F 

l 
I- N 11.1 mW/°C 105°ct-+--+-l---l 

50 60 70 80 90 100 110 120 130 

TA~ Free-Air Temperature - °C 

FIGURE 1 

TEXAS INSTRUMENTS 
l~CORPORA1 ED 

F'OST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

3-117 



3-118 

CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

~ 
.;; 
I 

"' > 
" 

10 000 

4000 

1000 

400 

100 

40 

10 

-jf- 160 'I 

EOpf~ 
COMP 1 COMP 2 

-- _ .. _ ···~-·-·~ 

vio voo 

FIGURE 2 - Avo 

SN5511 
SINGLE-ENDED OPEN-LOOP 
VOLTAGE AMPLIFICATION 

vs 
FREQUENCY 

t Frequen,cy -· MHz 

FIGURE 5 

SN5511 

INPUT BIAS CURRENT 

VS 

FREE-AIR TEMPERATURE 

-75 -50 -25 0 25 so 75 100 125 

TA - Free-Air Temper<1ture °C 

FIGURE 8 

Vo 

1 
FIGURE 3 - Avs. Vopp 

TYPICAL CHARACTERISTICS 
SN5511 

SINGLE-ENDED OPEN-LOOP 
VOLTAGE AMPLIFICATION 

0 .-. 
E 

"' > 

" 

vs 
FREE-AIR TEMPERATURE 

10 000 l~~i~iilllil 
4000 F"'" : 

1000 

400 t=:=tc· 

100 ~!~~,~~~~~~~ 40 t:===-
~ _--+--+-1-'--+--+--+---1 

10 l= Vee+ 6 v '~~,~~!~ F Vee- "'-6 v 
4 No load 

1 
TAi~ 25°1c 

-75 --50 25 0 25 50 75 100 125 

- Free-Air Temperature - "c 

FIGURE 6 

SN5511 
MAXIMUM PEAK-TO-PEAK 

OUTPUT VOLTAGE (OPEN-LOQPI 

VS 

LOAD RESISTANCE 

RL Load Res1star)ce - kn 

FIGURE 9 

TEXAS INSTRUMENTS 
I NCORPO.RATED 
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"' > 
" 

g 

FIGURE 4 - V1. CMRR 

SN5511 
SINGLE-ENDED OPEN-LOOP 
VOLTAGE AMPLIFICATION 

VS 

SUPPLY VOLTAGES 

±5 ±5.5 ±6 !6.5 ±7.5 

Vee - Supply Voltages V 

FIGURE 7 

SN5511 

MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE (OPEN-LOOP! 

VS 

FREQUENCY 

g 5 ~4!111~+1lil-++J.~-H.jjjj\l-t++lll!ll 

~ 
8 4 ~1-11!11Hf-Wllli-+l-ll!J11.-H"1llll-l+H!llll 

1 
~ 3 ~1-11!11Hf-Wllli-+l-IM-HHIHIH+H!llll 

1 
E 

~ vcc+'-6V 

~ 1 ~~:-, ~; ,• v lllf-l+Hllll-++l!Hllf\.-++!!!1111 

~ 0 LLT Ail-lll
0 2w.5_··~llillllJJJWLLllllJULLlllill!L-llWWI 

> O.o1 0.1 10 100 1000 

f - Frequency - MHz 

FIGURE 10 
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SN5511 
SINGLE-ENDED CLOSED-LOOP 

VOLTAGE AMPLIFICATION 

0.ot 

VS 

FREQUENCY 

--H'fttll!-1-++tl~ Vee~= 6 v 
Vee-·= -s v 

-+<'-H!!l11-++H<.,._ Norn ·Axs = 30 1 

TA, ~I~ 1i.wJi 
(j_q ) 10 100 1000 

FIGURE; 11 

SN5511 
SING LE-ENDED CLOSED-LOOP 

VOLTAGE AMPLIFICATION 
VS 

FREQUENCY 
10.--rTmmr-rrn,,,...-rr"""--,..""'m-M 
g V~~~I~ 6 V 111--+t-t-++ttfl,._.._, 

j B ~~~-A~;~~ Ht-tttltfll--t+tlttlll-H 
t TA"'25°C 

" t 
0 
> 

1 • 
~ 
u; 
I 

"' ~ 

c 

:~ 
~ 
E 
<( 

! g. 
ii 
] 

! 
I 

~ 
" 

0.01 0.1 10 100 1000 

10 

1 

0.7 

0.4 

0.2 

f -- Frequency - MHz 

FIGURE 13 

SN5511 
SINGLE-ENDED CLOSED-LOOP 

VOLTAGE AMPLIFICATION 
VS 

FREQUENCY 

Vee+= s v 
Vee-= 6V 
Norn Avs ... , 
TA= 25°C 

I:: 
r--

0 1 
0.01 0 1 10 100 1000 

t - Frequency - MHz 

FIGURE 15 

CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 

TYPICAL CHARACTERISTICS 
NOMINAL AMPLIFICATION OF 30 

16k!l 

TEST CIRCUIT 
FOR FIGURES 11 AND 12 

NOMINAL AMPLIFICATION OF 3 

500 500 
n 

L----_J 
2.5pF 

1.3kn 

TEST CIRCUIT 
FOR FIGURES 13 AND 14 

Vo 

NOMINAL AMPLIFICATION OF 1 

TEST CIRCUIT 
FOR FIGURES 15 AND 16 
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SN5511 
MAXIMUM PEAK-TO-PEAK 

OUTPUT VOLTAGE (CLOSED-LOOP) 

> 
I 6 

t g 5 

~ 
~ 4 

i 
~ 2 
~ 
0 

" 1 I 

~ 

VS 

FREQUENCY 

tl 
~ 

Vcc+=sv 
Vee-= -6 v 

t- NomAy5=30 

~ 
> O.Ql 0.1 10 100 

t - Frequency - MHz 

FIGURE 12 

SN5511 

1000 

MAXIMUM PEAK-TO-PEAK 
OUTPUT VOLTAGE (CLOSED-LOOP) 

VS 
FREQUENCY 

f - Frequency - MHz 

FIGURE 14 

SN5511 
MAXIMUM PEAK-TO·PEAK 

OUTPUT VOLTAGE (CLOSED-LOOP) 

> 

E g 5 

~ 4 
0 

1 
~ 3 

1 
~ 2 

vs 
FREQUENCY 

§ cc+=sv 

~ t ~~~~A~;~ ~HH-tttt~NH-flitlll-+Hiff!ll 

~ 0 _Li_~lttHl~ 
> 0,01 0.1 10 100 1000 

t - Frequencv - MHz 

FIGURE 16 

• 
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CIRCUIT TYPES SN5511, SN7511 
DIFFERENTIAL VIDEO AMPLIFIERS 

G 
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I 
'" " c 
"' ,, 
'" Cl. 

i: 
:; 
Cl. 

E. 
<ii ·;::; 

• iii 
£ 
Ci 
I .,, 
N-

3-120 

TYPICAL CHARACTERISTICS 

INPUT IMPEDANCE 

vs 

FREE-Al R TEMPERATURE 

12 T -y 
Vee+= 6 v 

Vee-= -6v 
10 t- f = 1 kHz 

8 

6 

4 

/ 

2 v 
v I 

v I 

......... I 
..1 

..J--'" I--- SN7511--+! 

2 

0 

-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature-· °C 

FIGURE 17 

TOTAL POWER DISSIPATION 

vs 

FREE-AIR TEMPERATURE 

200 ......... ---.---.--.---.----...--.---.--... 

190 1----li--·-4--+--+--+--+---+---t 

~ 180 1---1,..--1--t-=""'l--d::-+t---+--l 

170 1----1--+--1---l---1-N--l-l-~-.... l--J---'::::i 
i-e-- SN7511--+! 

160 ,__--<>----+----+--+---1-----1---1 

150 l----lf---4--+--+--+--1---+---I 

140 1---1----lf---4~-+--+--+--+---I 

130 t---+---~>----1~-+---+---+---+--~ 

120 t--+----<>----+---+---+---1---+--~ 

Vcc+=6v 
110 )-- V CC- = -6 V ~-+--+--+--+---! 

100 .___J.__ ...... J.____,I_.....___,__.....___.____, 
-75 -50 -25 0 25 50 75 100 125 

TA -- Free-Air Temperature -- °C 

FIGURE 19 

SN5511 

COMMON-MODE REJECTION RATIO 

vs 

FREQUENCY 

100 ~1-._ ~+-~++~+++=---~_:::._~::_rr=~~c~YI~1f~ium=Tr-1~1~11T~ 
~ go ~ V CC-= -6 V 

g 80 1----1-+++++flll----l-+>t.~-+++- VIC = +2.5 V to -2 V 
ri TA= 25°C 
·~ 70 l----l-l-J.j..l-Jj.ll--+-+-H+fl-11',......_]'.,+J..IIT ...... --+-++<.+®-+++-~ 

~ 60 >-<-+-+++-1+"--+-+-f+l+l-l+--+-+'h~~+w!---+--H-l-l-Wl---1--+-4-"'"'" 

'" I 
~ 50 ~ 
§ 40 l----l-1-J.j..l-Jj.ll--+-+-H+fl-1+--++l+l+W--++'l.++l++l-+-l+H-~ 
E 
g 30 r--l-l-l+ll+l1--l--\-1-1-1+1ll---+-l-.w+l.Wl--W-+.J.W+l1'.--l-l-.+U-~ 

(.) 

I 
~ 20 l----l-++++++111--1-HH+fl-1+--++l+l+W--++++++lll--+-l-++H~ 
~ 

2 
(.) 10 .......... -+-+-'"'"11--+-+-"-"'-1+--+-+-W+l-'ll--++++<4..,__+-+-'-'-"~ 

0 '-'-+-+-'-""11--~~-l+--+-+-LI..LCW-++.U..U~+-+~~ 

0.01 0.1 10 100 1000 

f - Frequency - MHz 

FIGURE 18 

SPOT NOISE FIGURE 

vs 

FREQUENCY 

0 ......................... ~ ........................ ___._....UJ.I....._ ....................... ~ 
0.1 10 100 1000 

f-Frequency-kHz 

FIGURE 20 
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LINEAR 
INTEGRATED CIRCUITS 

,CIRCUIT TYPES SN5512, SN55.14, SN7512, SN7514 
DIFFERENTIAL VIDEO AMPLIFIERS 

• 80-MHz ~andwidth 

• No Frequency Compensation Required 

description 

· • Typical Differential Voltage Amplification of 300. 

• SN5512 and SN7512 Have Offset-Voltage 
Null Capability 

Each of these. wide-band video amplifiers feature a flat frequency response and low phase distortion from de to 
typically ao· MHz. Emitter~follower outputs enable the devices to drive capacitive loads. A low-value potentiometer may 

.. be.connected betwe.en the offset null inputs of the SN5512 and SN7512, as shown in Figure 7, to null out the offset 
voltage. 

These circuits are designed. for use as sense amplifiers in high-speed thin.film or plated-wire inemories,'as magnetic 
tape-read amplifiers, or as general pu·rpose pulse or video.amplifiers. 

terminal assignments 
SN5512, SN7512 SN5514; SN7514 

L PLUG-IN PACKAGE 
(TOPVIEWI 

L PLUG-IN PACKAGE 3 
(TOPVIEWI 

___ ______,_ ______ __ 
OFFSET 

NULL 
Nl-

C"5E 

Vee-

CASE 

THE c1i;icu1t:1s ELEcTRICALLY 
INSIJL:ATED FROM THE CASE 

THE C.IRCUl) IS ELECTRICALLY 
INSULATED Ff!QM THE CASE 

. schematic 

8600 

INPUT1 

OFFSET 
fllULL O--

N1 
OFFSET 
NULL O--· 
' N2 

NOTES: 1. Compo~nt values shown a-re nor:ninal. 

25kn 

IkO 1kn 

ouiPU-r 
1 

~-,__-<>GND 

2. Offset null tefmtnals (shOwri with dashe,d lines) are provided on the SN5512 and SN7512 only. 

PRELIMINARY DATA SHEET: 
Supplementary data. will be 
published ·.at a later date. 

TEXASINS:Y-RUMENTS 
• l~CORPORATED' . . 
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CIRCUIT TYPES SN5512, SN5514, SN75.12, SN7514 
DIFFERENTIAL VIDEO AMPLIFIERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN551.2 SN7512 

SN5514 $N7514 

Supply voltage Vee+ (See Note 3) 8 8 

Supply voltage V CC- (See Note 3) -8 -8 

Differential input voltage ±5 ±5 

Common-mode input voltage ±6 ±6 

Voltage between either offset null terminal (N 1/N2) and Vee- (SN5512 and SN7512) ±.0.5 ±0.5 

Output current 10 10 

Continuous total power dissipation at (or below) 65°C free-air temperature (See Note 4) 500 500 

Operating free-air temperature range -55 to 125 Oto 70 

Storage temperature range -65 to 150 -65 to 150 

Lead temperature 1/16" from case for 60 seconds 300 

NOTES: 3. All voltage values, except differential input voltages, are with respect to the network ground terminal. 

4. For operation above 65° C free-air temperature, refer to D1ssipat1on Oerating Curve, F 1gure 6 . 

• electrical characteristics, TA= 25°e, Vee+= 6 V, Vee-= -6 V 

TEST 
SN5512 

PARAMETER TEST CONDITIONS SN5514 
FIGURE 

MIN TVP MAX MIN 

Avo 
Large-signal differential 

1 v 00 = 1 v 300 
voltage amplification 

250 350 200 

BW Bandwidth 2 Rs= 5on 80 

110 Input offset current 1 3 

l1s Input bias current 50 80 

V1 Input voltage range 1 ±1 ±1 

Voe 
Common~mode 

1 2.4 2.7 3.4 2.4 
output voltage 

Voo Output offset voltage 1 0.5 1.3 

Vopp 
Maximum peak-to-peak 

3 
output voltage swing 

3 5 3 

'i Input resistance 3 v 00 < 1 v 6 

ro Output resistance 35 

Ci Input capacitance 3 v 00 < 1 v 7 

CMRR 
Common-mode 

4 Vtc=±1V, f <; 100 kHz 84 
rejection ratio 

avcc/aV10 
Supply voltage 

1 
avcc+ =from 6 v to 5.5 v 

50 80 50 
rejection ratio a V C.C- = from -6 V to -5.5 V 

Vn 
Broadband equivalent 

5 See Note 5 
input noise voltage 

3 

tpd Propagation delay time 2 
Rs= 5on, 

6 
Output voltage step = 0 to 1 V 

t, Rise time 2 
Rs= 50!1, 

5 
Output voltage step= 0 to l V 

I sink( max) 
Maximum output 

sink current 
2.5 3.2 2.5 

tee+ Supply current from V CC+ No load, No signal 19 25 

tee- Supply current from Vee- No load, No signal -13 -20 

300 

SN7512 

SN7514 

TVP MAX 

300 400 

80 

1 5 

50 80 

2.7 3.4 

0.5 1.3 

5 

6 

35 

7 

84 

80 

3 

6 

5 

3.2 

19 25 

-13 -20 

NOTE 5: This parameter is measured in a system with respOnse down 3 dB at 10 Hz and'500 kHz with a 6-dB/octave rolloff. 
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v 

v 

v 

mA 

mW 
oc 

oc 
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MHz 

µA 
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v 

v 

v 
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kn 

n 

pF 

dB 

dB 

µV 

ns 

ns 

mA 

mA 

mA 



CIRCUIT TYPES SN5512, SN5514, SN7512, SN7514 
DIFFERENTIAL VIDEO AMPLIFIERS 

DEFINITION OF TERMS 

Large-Signal Differential Voltage Amplification (Avo) The ratio of the change in voltage between the output terminals 
to the change in voltage between the input terminals producing it. 

Bandwidth (BW) The range o.f frequencies within which the differential gain of the amplifier is not more than 3 dB 
below its low-frequency value. 

Input Offset Current (110) The difference between the currents into the two input terminals with the inputs grounded. 

Input Bias Current (l1sl The average of the currents into the two input terminals with the inputs grounded. 

Input Voltage Range (V1) The range of voltage which if exceeded at either input terminal will cause the amplifier to 
cease functioning properly. 

Common-Mode Output Voltage (Voe) The average of the d-c voltages at the two output terminals. 

Output Offset Voltage (Vool The difference between the d-c voltages at the two output terminals when the input 
terminals are grounded. 

Maximum Peak-to-Peak Output Voltage Swing (VQpp) The maximum peak-to-peak output voltage swing that can be 
obtained without clipping. This includes the unbalance caused by output offset voltage. 

Input Resistance (ri) The resistance between the input terminals with either input grounded. 

Output Resistance (r0 ) The resistance between either output terminal and ground. 

Input Capacitance (Ci) The capacitance between the input terminals with either input grounded. 

Common-Mode Rejection Ratio (CMR R) The ratio of differential voltage amplification to common-mode voltage 
amplification. This is measured by determining the ratio of a change in input common-mode voltage to the resulting 
change in output offset voltage referred to the input. 

Supply Voltage Rejection Ratio (ti.Vcc/ti.V1ol The ratio of the change in power supply voltages to the change in 
output offset voltage referred to the input. For these devices, both supply voltages are varied symmetrically. 

Propagation Delay Time (tpd) The interval between the application of an input voltage Step and its arrival at either 
output, measured at 50"/o of the final value. 

Rise Time (tr) The time required for an output voltage step to change from 10% to 90% of its final value. 

Maximum Output Sink Current (lsink(max)l The maximum available current into either output terminal when that 
output is at its most negative potential. 

• 
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CIRCUIT. TYPES SN5612, SN5514, SN7512, SN7514 
DIFFERENTIAL VIDEO AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 
test circuits 0.2µF 

• 

3-124 

son son 

"=' "=' 

FIGURE 1 

Skn 5kn 

-= "=' "=' 

FIGURE3 

FIGURES 

THERMAL INFORMATION 

DISSIPATION DERATING CURVE 

~ b 5001---+--.:-+--+--f----+--+--t-----I 

.g "N s_ SERIES 55 t-i 
"iii 400 1----t--+---+"<,---+---+ MAX TA f--!-

0..i h l 300 1---+--+---+--+---"l--+---+--+--I 

f'l : ~ 

::J 
0 
::J 
.: 
~ 200 ~I 
E 
" E ·;; .. 
:; 

100 HDERATE 
5.9mWfC 

FROM LI-+---+--+-+-< 
65°C j 

o~~-~-~-~~-~-~~ 
50 60 70 80 90 100 110 120 130 

TA-Free-Air Temperature-°C 

FIGURE 6 

son son 5kn 

Vic 

1 
"=' 

"=' "=' "=' 
FIGURE 2 

0.2µF 

5kn 

"=' 

FIGURE4 

5 kn 

TYPICAL APPLICATION DATA 

N1 Vee+ 

50kn 

Vee-

FIGURE 7-SNSS12/SN7S12 
INPUT-OFFSET-VOLTAGE NULL CIRCUIT 
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LINE CIRCUITS SELECTION GUIDE 

line drivers 

TYPE 
SN55109, SN55110, 

SN75109 SN75110 
SN75113° SN75114° SN75150t SN75450A 

• Operating Frequency > 10MHz > 10MHz · '> 10MHz > 10MHz 
10 kHz at 

2500-pF Load 
< 1 MHz 

Balanced or Balanced or Bala~ced or Balanced or Balanced or 
• Type of Lines Single-Ended 

Single-Ended Single-Ended Sin(lle-E nded Single-Ended Single-Ended 

• Length of Lina Up to 5,000' Up to 10,000' Up to 1,000' Up to 1,000' Up to 500' Up to 500' 

• Input TTL TTL TTL TTL TTL TTL 

• Output Current Mode · Current Mode Voltage Mode Voltage Mode Voltage Mode Current Mode 

• Party Une Operation Yes Yes: Y,es ,: Yes _No Yes 

• Strobe Col\trol Yes Yes Yes No No 

• Power Supply +5 V and .,-,5 V +5 v and -5.V +5V +5V +l2Vand-12V +5V 

Packages J, N J, N J,.N J, N J, N, p N • Applicatio11 lllotas 
CA130: Line Drivers and Re~eivers CA 150-Periphera1 

~ CA 146: D.ata Transmission Interface Circuits 

line receivers 

TYPE 
SN55107A, SN55108A, SN551t5: 

SN75154° ; I - ·SN75107A SN75·108A' SN75f15* 

• Input Sensitivity, Max ' 25mV 25'mv O;SV 

• Switching·Time, Max 
., 

25hs : 25 ns ' 50 ns 
,- !i'o ns 

• Strobe'Capability Yes Yes Yes -~ 

• Output TTL, Active Pull-Up TTL, Open-Collector 
TTL, Open-Collector With 

TTL, Active Pull-Up 
Active Pull-Up Option 

• Fan-Ouno Series 54 10 10 10 10 

• Power Supply +5 Vand-5 V .. +5 v·and-5 v +5V ic5Vor +12 V 
Packages J;N. _cJ --'-- J,N J,N J, N 

AppUcation.Notes. , 
CA 130: ·Line Drivers and Receivers 

., 
Data,Transm'i~~iC:;n _CA146: 

I, 

"'To be annou~ced soo·n 

~Satisfies t_eq~~~m·erlts of £·1A.$ta.:ictard RS-'232~C · 
~~ ', ; 
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SYSTEMS 
INTERFACE CIRCUITS 

TYPE SN751 OOL 
DUAL DIFFERENTIAL LINE RECEIVER 

SERIES 75 LINE RECEIVER 

featuring 

• High Input Impedance 
• Fast Switching Speed 
• Good Small-Signal Sensitivity 
• TTL and OTL Compa\ible Outputs 
• Wire-DR Output Capability 

description 

• 
The SN75100L is a monolithic, dual line receiver which consists of two independent discriminator/buffer 
circuits in a single package. Each line receiver is composed of a voltage-sensitive, differential-input comparator 
which drives an open-collector, saturated-logic buffer. This device is designed to operate throughout the 
temperature range of 0°C to 70°C with a maximum switching time of 40 nanoseconds. The buffer 
output is at a logical 1 voltage level when the voltage at the signal input is at least 100 millivolts more 
positive than the reference voltage applied at V ref· The output is at a logical 0 level when the voltage at 
the signal input is at least 100 millivolts more negative than the reference voltage applied at V ref· 

The line receiver has a common-mode input voltage range of -1.5 volts to 1.5 volts which means that both 
inputs can withstand common voltages of as much as 1.5 volts above or below ground. The buffer output 
will produce the correct logic-level output for a minimum difference in voltage of 100 millivolts between 
the differential inputs. 

For normal single-ended operation, the data transmission line is connected to the signal input with a fixed 
d-c voltage between -1.5 volts and 1.5 volts applied at Vref· For maximum noise immunity, the d-c voltage 
level at Vref should be set midway between the logical 0 and logical 1 voltage levels of the input signal. 
Alternatively, the functions of the signal and reference-voltage inputs may be interchanged. 

When the line receiver is used in a differential mode with balanced two-wire lines, one wire is connected to 
the signal input and the other wire is connected to Vref· Since a maximum difference of 100 millivolts be­
tween the signal input and Vref will assure a given logical level at the buffer output, a trade-off between input 
sensitivity and common-mode rejection can be made by using external voltage dividers at the inputs. 

mechanical data 

3-126 

The SN75100L package outline is the same as JED EC T0-100 except for diameter of standoff, Gold-plated 
leads (-00) require no additional cleaning or processing for use in soldered assembly. Solder-dipped leads 
(-10) are also available. 

{Sae Notus b and c ) 

NOTES: 
a. All dimensions in inches unless otherwise noted. 
b. This dimension not applicable for solder-dipped leads. 
c. When solder-dipped leads are specified, dipped area of 

lead extends from lead tip to within 0.050 of lower 
extremity of metallic case. GND 

SIGNAL 
INPUT A 

VrefA 

PIN 915 IN ELECTRICAL CONTACT WITH THE CASE 

TEXAS INSTRUMENTS 
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TYPE SN75100L 
DUAL DIFFERENTIAL LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltages (See Note 1): Vcc1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 V 

Vcc2··············································-10V 
Vcc3....................................... .. . . . . . 6 V 

Differimtial input voltage, Vino (See Note 2) ..... ; ................................... ± 5 V 

Input voltage, V;n or Vref (See Note 1)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 5.5 V 
Maximum current into the output, 11 ink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 mA 
Continuous power dissipation at (or below) 25°C free-air temperature (See Note 3) . . . . . . . . . . . . . . 680 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

recommended operating conditions 

Supply voltages (See Note 1): Vcc1 . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 V ± 10% 
Vcc2 •••••••••••••••••.••••••••••• · ••••••.••••••• -8 V ± 10% 
Vcc3 . . • . .. . . .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 V ± 10% 

Reference voltage, Vref . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1.5 V to 1.5 V 

NOTES: 1. These voltage values are with respect to network grouod terminal. 

2. These voltage values are with respect to the other differential-input terminal. 

3. Derate llneerly to 435mWet10°c free-air tl>mperat~re at the rate of 5.4 mw/ 0 c. 

electrical characteristics (unless otherwise noted, Vcc1 = 8 V, Vcc2 = -8 V, Vcc3 = 4 V, TA = 0°C to 70°&) 

PAR.AMETER .TEST TEST CONDITIONS MIN TY Pt MAX UNIT 
FIGURE 

Logical 0 input voltage at the -:-

VinD(O) 
signal i.,Put,wit~ ~ to 

. 1 v , 81 =-1.5Vto1.5V, -:100 mV v ref,required to ensure lngical 
0 level at the outpiit 

Logical 1 input :voltage at the 

signal input,with respect to 
vln0(1) v ref'raquired to ensure logical 

1 v ref• -1.5 V to 1.5 V 100 mV 

1 level at the output 

V1n • -2 V to 1.4 V, v ref= 1.5 V, 
logical 0 output .. lsink •40mA 

0.25 0.5 'V 
v 

out(O) voltage 2 
f"in = -2V-to -1.6V. V ref- .. 1.& V, 

111!!ls. •.40 mA 0.25 0.5 'V 

1out( 11 Output reverse current 2 
v 10 • -1.4 V to.3.5 'V, v,.t• -1.5 v, 

250 µA 
vout .. 5.5 'V 

I. Input current into thf[I signal input 3 ~·-1.5V, SeaNote4 20 50 µA on 
1irr(refl Input current into \IJe_t 3 'lfret • 1.5 v, SeeNote4 20 50 µA 

1cc1 V cc 1 supply c~rrent 4 ~·a.av 15 22 niA 
1cc2 .V CC2 supply current 4 VCC2 = -8.8 V -13 -17 mA 

1cc3 V cc3 suppty current 4 VCC3 = 4,4 V 10 20 mA 

~ t /!i..11 typical va1Ues are at 25° C. 

(: NOTE: 4. The maximum valUe specified is also appli~ble under any combination of th.e following conditf0n1: 

a. V CCI Is open, grounded, or at 8 V ± 10%. 
b. V CC2 ,is open, grounded, or at-I! v ± 10%. 
c. V cca Is DP8f1., ~ounded, or at 4·v. 

d. Vin= 2 V to 4.4 v. 

11 
, ______________________ _ 
t 
•· i: TEXAS INSTRUMENTS 
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TYPE SN75100L 
DUAL DIFFERENTIAL LINE RECEIVER 

switching characteristics, Vcc 1 = 8 V, Vcc2 = -8 V, Vcc3 = 4 V, TA= 25°C 

PARAMETER TEST 
TEST CONDITIONS MIN TYP MAX UNIT FIGURE 

tpd(1) 
Propagation delay time 5 20 40 ns 
to logical 1 level RL = 100 fl, CL= 20pF, 

Propagation delay time VL = 4 V, I= 1 MHz 
20 40 tpd(OI 5 ns 

to logical 0 level 

schematic diagram 

Vee 1 .----oVco 
10 k 870 

OUTPUT A 

l-'1;400YY---4:JV,.1 B 
OUTPUT B 

870 

NOTE: All resistor values are in ohms. 

PARAMETER MEASUREMENT INFORMATION t 

v CC1 Vcc2 v CC3 

, __ J__J __ J ___ _ 
I I 

r~ >...+--: _'o___,,utlll 

V ~ 1 1sink 
tn V I I Vout l r L ________ r-----~ l 

FIGURE 1-VinD(O) and VinD(1) FIGURE 2-V out(O) and lout(1) 

t Arrows indicate direction of current flow. 

3-128 TEXAS INSTRUMENTS 
INCORPOHATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



TYPE SN75lOOL 
DUAL. DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION t 

FIGURE 3_.lln and lln(ref) 

TEST CIRCUIT 

t Arrows indicate direction of current flow. 

Vcc1 Vcc2 VccJ 

1 cc1 j I 1 cc2f l fr ccJ 
r- ---- ---- -~ 

I I 
+ . ' : 

I 
I l 

L _____ r _____ J 

+l V ---~ . INPUT 
-1 v J: .. !'--

tpd u1J-...f ~tpd fO> 

------~. 01 .. +1.5V ____/ LUTPUT 

VOLTAGE WAVEFORMS 

FIGURE 5-tpd(l) and tpd(O) 

TYPICAL APPLICATION DATA 

OPEN 

The SN751 OOL is ideally suited for use as a differential or single-ended line receiver. Maximum flexibility is en­
sured by .the high-impedance inputs and open-collector outputs .. The outputs a.re compatible for driving.TTL or 
DTL digital circuits and may be combined to perform the wire'-OR.fun~ion, 

When used .in.a single-ended "party line" data:-tr.ansmissi.on system,tra.ns1nission lines may be. eit~er ·11 twisted pair 
or.coaxial cable. Siie Figure A. 

" '· . ' 

By terminating the transmissi<;>n line at each end, a .twocway signal path m,J!Y be u~iUzed. The S.N75100 L provides 
very little loading to the transmission line due to its high input impedance. Therefore, transmitter/receiver pairs 
may be tied into the line anywhere along its length without disturi:Jing the impedance level of the line. 

r--------, 
I'. L0~110N B .. I 
I I 

I 

PRINTED IN U.S A 

Tl cannot assume any responsibility for any <ircuits sho~rt .· 
or represent that they are fret from polent infringement~·· 

',< 

INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY .TIME 
ER 10 IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 

flGURE A 
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,. SYSTEMS· CIRCUIT TYPES SN55107A, SN55108A, SN55109, SN55110, 

INTERFACE CIRCUITS SN75107A, SN75108A, SN75109, SN75110 
DUAL LINE RECEIVERS AND DRIVERS 

SERIES 55/75107A LINE CIRCUITS 
featuring 

• High Speed • Standard Supply Voltages • Dual .Channels 

additional features of line receivers 

• 
• high common-mode rejection ratio 
• high input impedance 
• high input sensitivity 
• differentia'I input common-mode voltage 

range of± 3 V 
• differential input common-mode voltage 

range of more than ±15 V using 
external attenuator 

• strobe inputs for receiver selection 
• gate inputs for logic versatility 
• TTL or DTL drive' capability 
• high d-c noise margins 

-55oc to 125oc o0 c to 1ooc 
J Package J or N Package 

SN55107A SN75107A 

SN55108A SN55108A 

SN55109 SN75109 

SN55110 SN75110 

CIRCUIT .OUTPUT 
FUNCTION F\JNCTION 

Dual Active 
Line Receiver Pull-Up 

Dual Open 
Line Receiver Collector 

Dual 6-mA Current 
Line Driver Switch 

Dual 12-mA Current 
Line Driver Switch 

additional features of line drivers 

• TTL input compatibility 
• current-mode output (6 mA or 12 mA typical) 
• high output impedance 
• high common-mode output voltage range (-3 V to 10 V) 
• inhibitor available for driver selection 

description 

3-130 

The Series 55/75107 circuits are TTL/DTL compatible high-speed line receivers and drivers. Each is a 
monolithic dual circuit featuring two independent channels. 

·The SN55107A, SN55108A, SN75107A, and SN75108A line receivers are designed for general use as well 
as such specific applications as data comparators and balanced, unbalanced·, and party-line transmission 
systems. These devices are unilaterally interchangeable with and replace SN55107, SN55108, SN7!i 107, and 
SN75108, respectively, butoffer"diode-tlamped inputs to simplify circuit design. 

The SN55109, SN!J5110, SN75109, and SN75110Hne drivers are designed to be used in many categories of 
applications in balanced, unbalanced, and party-line systems and as level converters. 

"Fhe SN55·107A, SN55HJ8A, SN55109; and SN55HO are characterized for optkation over th~fult mititirv 
temperature•range of -55°C to 125°C, and are available in the ceramic dual-in-line (J) package. The 
SN75107A, SN75108A, SN75109, and SN?5110 are characterized for operation from 0°C to 70°C and are 
available either' in the ceramic dua['in·line.(J) package or in.the plastic dml1:fn:line (N) package. 

. • ·" - .' ' . ' 1., ' ' • • ' 
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CIRCUIT TYPES .. SN55107A, SN55108A, SN55109, SN55110, 
. SN75107A, SN75108A, SN75109, SN75110 

DUAL LINE RECEIVERS AND DRIVERS 

design characte~istics 

Series 55/75107A Line Circuits are TTL-compatible dual 
cjrcµits intended for use in high-speed data-transmission 
systems. The drivers are designed to drive balancei;:t, 
terminated transmission lines, such as twisted-pair, at 
norm11I line impedances without high power dissipation. 
The receiver.s are designed to detect low-level differential 
signals in the . presence of common-mode noise and 
vciriations of temperature and supplies; Either driver may be 
used with either receiver. Specifications reflect worst-case 
conditions of temperature, supply voltages, and input 
voltages. 

li~e receivers~ SN55/75107 A.'S.N55/751 OBA 

The SN55/75107A and SN55/75108A are dual line 
. receivers featuring \ ii'l;dependent channels with common 
voltage supply and ground terminals. The SN55/75107A 
circuit features a TTL-compatible active pull-up .(totem-·· 
pole) output. The SN55/75108A circuit is al5o TTL­
CQmpatible, ·but features an open-cotlector output configu­
ration that permits the dot-OR logic connection with 
similar outputs (such as the SN54/7.4101 TTL gate or other 
SN5~l7510SA line receivers). This permits a level.of logic 
to be. implemented without extra delay. All other features· 
of .the line receivers are identical. 

Th~ SN'.55/7S107A and ·SN55/7S10sA lin~ .. ~ircuits ai:e 
designed to detect Input slghals of 25 millivolts:tor greater) 
amplitude .and· convert the polarity of . the signal i.nto 
appropriate' TTL-compatible oµtput logic levels. 

The SN55/75107A and SN55/75108A feature high input 
impeda.nce and low input purrents which induc.e very little 
loading· on ttie transmission . .line. This makes. these devices 
especially llseful in .1farty0tine systems. The excellent input 
sensitivity (3.millivotts •.typical). is particularly· import11nt 
when data 'is to be>detected ·$t th!! end of a long 
transmission line and th~ amplitude of .the data has been 
deteri9r~ted due to cableJosSes; 

'c " 'i '":c , 

The recc:iv~r input cor:nmon-mo9e vol~ge range is ±3 volts. 
This is adequate for application in r:Post systems. In systems 
with· requirements for greater common~mode voltag!! fange, 
input attenuators may be. us!!d to . decrease the noise to an 
acceptabl!! level at the ~eceiver•inpu~ terminals. · 

The receivers feature individual strobe inputs for each 
channel and. a strobf'l input common to b6th channels for 
logic versatility. The strobe inputs are tl!sted ·to guarantee 
400 millivolts of d-c noise margin when int~rf11ced 'with 
Seri~ 54/74 TTL. 

line drivers· SN55/75109, SN55/15110. 
' ' ~ ., ~,; 

The SN55/75109 and 'SN55'/75110. are dual ljne drivers 
featuring independent channels with .common voltage sup­
ply and ground terminals. The significant difference 
between the two drivers. is in the outj:>ut-current specifica' 
tion. The driver ·circuits feature a eonstant'ciutput .current 
that is switched to either of two output terminals by the 
appropriate log.ic •leliels. at the input terminals. The output 
current can :be switched Off (inhibited) by appropriate logic 
leveis ~n the inhibit irtPu~ The output current is nominally 
6 milliamperes fort~ SN55/75109 and 12 milliamperes for 
the SN55/7511 o: System deSign ·determines. which driver is 
~est ~uitedto a pai;ticu!ar 11pplication. 

The inhibit feature. is provided so the circuits can be u~ed in 
party-line or data.-bus appliC11tiorls. A mobe or iiihibitor, 
common· to., both drivers~ isjnc;luded for increased driver­
t~ic vetsati:lity, The•oµt~ut.~urreht in the.inhibited m~de, 

. l·O!of.~)'. is SPeCifled. SO that (.ninfmum line .loading iS induced 
when the ,dfiiler. iS'. u$:1 ;fn'a. party-linii system with other 
drivers. The ~utJ)ut impedli!~ of.the driver i.n the inhibited. 
mode i~ ver.y hlgh-tbir ·.otltj:>udtnpedance. of a transistor 
biaSed.to cutoff. • . . 

The driver outputs havll a common:~ode voltage range of 
'-'-3 votts to +10 ikil!S. a11owingooriimbn.:rµbqe voitaee on. 

.the line With9ut aff!!Cting driver.perforf'll<10.Ce; · 

.· .. '1'he logic arid .inhi~jfiriputs oftf:\!1'1:1.~!~~t~''ar!! designed to 
satisfy TTL•system requirements. :rhe Jpgic ·inputs are 
tested at 2~0volts for hiQh-togic-level· conditions ;and 
0.8 volt for lo11V·logic•level conditions. These tests guarantee 
400 millivolts of noise margin wllen ·interfaeed with 
Series 54/74 TTL.· · · 
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CIRCUIT TYPES SN55107A, Sf4S5108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

• 

logic 

SN55107A, SN55108A J DUAL-IN-LINE PACKAGE 

SN75107A, SN75108A JORN DUAL-IN-LINE PACKAGE 

INPUT INPUT OUTPUT STROBE 
Yee. Vee- ZA ZB NC ZY ZG 

TRUTH TABLE 

DIFFERENTIAL 
INPUTS STROBES OU.TPUT 

A-B G s y 

V10;;.., 25 mV Lor H Lor H H 

Lor H L H 

-25 mV < V10 < 25 mV L Lor H H 

H H INDETERMINATE 

Lor H L H 

V10 o;;;-25 mV L Lor H H 

H H L 

NC-No internal connection 

absolute maximum ratings over operatihg free-air temperature range (unless otherwise noted) 

Supply voltage Vee+ (See Note 1) .... 
Supply voltage Vee- (See Note 1) 

Differential input' voltage (See NOte 2) .. 
Common-mode input voltage (See Note 1) . 
Strobe inpUt voltage (See Note 1) .......... . 
Operating free-air temperature range, Series 55 

Series 75 
Storage teriiperature range, ceramic dual-in-line (J) package. 

plastic dual-in-line (N) pa~kage . 

recommended operating conditions (see note 3) 

.. ...... 7V 
-7 v 
±6 v 
±5 v 

5.5 v 
... -55°C to 125°C 
...... 0°c to 10°c 
... -65°C to 150°C 
. ... -55°Cto150°C 

SN55107A,SN55108"Ai SN75107A,SN75108A 
UNIT 

Supply voltage V cc+ (See Note 1) 

Supply voltage V CC- (See Note 1) · .. · 

Output· sink cun~nt 

Differential inp.ut voltage .(See Notes 2 and 4), 

Common-mode input voltage !See Notes 1 and 4) 

Input voltage rahge, any differential input to ground (See Note 41 

Operating tre~air temperature range 

NOTES: 1. These v.oltage values are with respect to n.etwor.k grc,aund 
terriii'l1al. 

2. These voltage· values are at the n'onihverting (+)terminal with 
respect to the inverting(-) terminal. 

3. When using only one channel of the line receiver, the inputs of 
the other channel should be ·grounded. 

4. The .. re<;ornm.~~ded. com.bi nation~ of ir.iput v.olta_ges fall within 
the shaded area of the figure at the right. 

tThe algebraic convention where-the mo'st-positive (least-negative) 

limit is designated as maximum is used in this data sheet for logic 

voltage levels only. 

MIN 
4.S 

-4.5 

--5t 

-3t 

-St 

-ss 

NOM· · 
s 

-5 

> 

' 

MAX MIN NOM MAX 
5.S 4.75 5 S.2S 

-5.5 -4.75 -5 -5.25 

3 

2 

I 

0 

1 

2 

3 

4 

5 

-16 -16 

s -St 5 

3 -3t 3 

3 -5t 3 

12S 0 70 

RECOMMENDED COMBINATIONS Of 
INPUT VOLT AGES FOR UNE 

RECEIVERS 

-5 "'4 -3 -2 -I 

lnput-B-to-Ground Voltoge -V 

v 
v 

mA 

v 
v 
v 
c 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

definition of input logic levelst 

TEST 
FIGURE MIN MAX UNIT 

-
V10H High-level input voltage between differential inputs 1 0.025 5 v 
VIOL Low-level input voltage between differential inputs 1 -5 -0.025 v 

VIHISI H'igh-level input voltage at strobe.inputs 3 2 5.5 v 
V1L(SI Low-level input voltage at strobe inputs 3 0 0.8 v 

tThe algebra1.c convention where the most-positive (least-negative) l1m1t 1s designated as maximum 1s used.in this data sheet for logic 

voltage levels only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST TEST CONDITIONS·~ SN55107A, SN75107A SN55108A, SN75108A UNIT 

>-~------~---·-~---+-F-•G._U_~-~---------~··--·----<~M_l_N_T_Y_P_~_M_A_x-+_M_IN __ T_Y_P_~_M_A_x_,__ ..... 
High-level input current Vee+ - MAX, Vee- =-MAX, 

llH into1A0<2A V1oc0.5V, V1c=-3Vto3V 
30 75 30 75 µA 

r---~--'-------------+---+-----------·-----1--------+-------+---+ 
Low-l_eve! input current Vee+ =-MAX, Vee-= MAX, 

11 L into1Aor2A V10°-2V, V1c=-3Vto3V 

High-level input c~1rrent 

'into 1G or 2G 

Low-level i11put current 

into 1G or 2G 

High-level mput-cur'rent into·S 

Low-level input· current into S 

4 

Vee+ =- MAX, Vee- = MAX, 

V1HISI = 2.4 V 

Vee+ MAX, 

V1H(S) - MAX Vee+ 

Vee+·=· MAX-, 

v1us1 = 0.4 v 

Vee-= MAX, 

Vee-- - MAX, 

Vee+'-' MAX, Vee-=- MAX, 

4 V1H{S) =2.4V 

Vee+ - MAX, Vee- MAX, 

\ v 1HtS).,. MAX Vee+ 

---+;:;~C• =MAX, Vee- - MAX, 

VIL(S) -0.4V 
f---~------~---~-+--~--+-

Vee- - MIN, 

-10 -10 µA 

40 40 µA 

mA 

-1.6 -1.6 mA 

80 80 µA 

mA 

·-3.2 -3.2 mA 

2.4 v H1gt")-level output voltage 
Vee+ '-_MIN, 

I.load -'- -400 µA, 

Vee+ MIN, 

lsmk l6 mA, 

Vic= -3Vto3V 
--+~'--------+------+---! 

Vee- c MIN, 

Vic=-3 v to 3 v 
0.4 v 0.4 Low-level output voltage 

Vee+ M1N. Vee - MIN, 

VOH MAX Vee+ 
250 µA High-level output c·urrent 

los Short-ciic'uil outpUt current Vee- MAX -18 -70 mA 

r----High-logic-level supply 

lcc1:-1+ current from' Vee+ 

5 Vee+ MAX,; 

6 ---+--vce+_ - MAx, 

Vm - 75.mV, 

--~v-c·c--·-,~M~A-X-,~--r-------,-8·~-3-o--+----1-s-~30-1-m-A-+ 

High-logic-level supply 

lccri- cmcent from Vee-

Vect- - MAX, 

V10 25rnV, 

T A 25oc 

Vee-= MAX, 

TA" 25oc 
-8.4 -15 --8.4 -15 mA 

+For conditions_$'1own as MIN or MAX, use the appropriate vah,.Je specifiec:J under recommended operating conditions for the applicable 
device type. 

S All typ.ical values are at .Vee+= 5 V, VcC_~· = ..,...5 V;.T A= 250C. 

~ Not more than one output should be shorted at a time. 

switching characteristics, Vee+= 5 V, Vee- = ,,-5 V, TA = 25°e 
------.-------.-

TEST 
PARAMETER TEST CONDITIONS 

FIGURE 

Propagation delay time, low-tO·high AL 390 H, CL - 50 pF 
tPLH(D) level, from differential inputs 7 

A and B to output RL- 390H, CL 15 pF 

Propagation delay time, htQh-to·low RL- 390 H, CL 0 50 pF 

tPHL{O) level, from differential inputs 7 

A and B to_ output RL = 39Q H, CL - 15 pf 

Propagation rlela·v time, low-to-high AL"" 390 !l, CL -=- 50 pF 

lPLH(Sl level, from strobe" mPut 7 t--
G or S to output RL, 390!2, CL-=- 15 pf 

Propagation delay time, h1gh:to-low RL . 390 !!, CL c 50 pF 

IPHUSl level, from_strobt• input 7 

G or S to output RL 390 H, CL' 15 pF 

TEXAS INSTRUMENTS 
INC()RPORATED 

POST OFFICE BOX 50·).2 ·• DALLAS, TEXAS 75222 

SN55108A,SN751DBAj SN55107A, Si:-J75107A 

MIN TYP MAX 
UNIT 

MIN TYP MAX 

17 25 

ns 

19 25 

17 25 

ns 

19 25 

10 15 

ns 

13 20 

8 15 

I 
ns 

13 20 

• 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

schematic 

Vee+ o--•-,-k-41--,-k--4t---.-.-----.. ----4-o-o-41------4-k--4t-----4._~~6~---1, 2° 

~ 

4.8 k 

1A 

INPUTS 

18 

---~ 
""' I -1~ .) 

r-+--f 
I Bk "'& 
L-"Nv--

L-----1-----1111-1---n STROBE 

INPUTS 

2A 

1 k 

4.8 k 

400 

R • ~ 1 k!:1 for SN55107 A and SN75107 A, 750 !1 for SN551 OBA and SN751 OBA. 

NOTES: 1. Component values shown are nominal. 

2. Resistance values are in ohms. 

~- Components shown with dashed tines are applicable to the SN55107 A and SN75107 A only. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t 

v[f See 

j"{""'" 
v,c 

! 
I 
L ______ + 

1toad 

11oad -----1sink 

i>--+----'-o2Y ----1sink 
VO 

t 

v 
0 

l 
NOTE: When testing one channel, the inputs of 

the other channel are grounded. 

NOTE: Each pair of differential inputs is tested 

separately. The inputs of the other pair 

are gr9unded. 

FIGURE 1-V10H and V10L 

Test VIH(S)~ See 

v IL(S) Table 

See 
Test 
Table 

2G 

FIGURE 2-11H and l1L 

I I I I sink, OH 
12Y-- I _ _., 

I 11oad 
VO 

L _______ J _____ J l 
TEST TABLE 

SN55107A 1 SN55108A 

SN75107A SN75108A 
V10 ~BE 1G or 2G ] STROBES 

TEST APPLY 

VoH 1 loH +25 mV J VIH(Sl t VtH(S) 

VoH i IQH -25 mV J VILjSI V1HISl 

VoH loH -25 mV J VIH{S) 1 v1us1 
VoL r VoL -25 mV ::r V1H(Sl I V1HlSI 

NOTES: 1. v,c~-3Vto3V. 

2. When testing one channel, the inputs of the other channel should be grounded. 

t Arrows indicate actual direction of current flow, 

TEXAS INSTRUMENTS 
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CIRCUIT TYPES SN55107A, SN55108A. SN75107A, SN75108A 
DUAL LINE RECEIVERS 

• 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t (continued) 
11H(S) 

1G 
See 
Test s 
Table 2G 

VIH(S)J 

VIL(S) I-------~ -11L(S) 

= 

See 
Test 

Table 

I 
I 
I 
I 
I 
l2v 

OPEN 

OPEN 

TEST INPUT 1A INPUT 2A STROBE 1C STROBES STROBE 2G 

25 mV 

IJH at Strobe 1G +25 rnV Gnd v'"'·<• Gnd 

l1H at Strobe 2G Gnd +25mV Gnd Gnd 

I 1H at Strobe S +25 rnV +25 mV Gnd V1iiJl;1 
Ill at Strobe lG ~25 mV Gnd v,b_fil 4.5 v 
l 1 L at Strobe 2G Gnd --25mV Gnd 4.5 v 
I 1L at Strobe S ~"25 mV -25mV 4.5 v Vu 1<1 

FIGURE 4- llH(G), IJL(G). l1H(S)• and llL(S) 

= 
vcc+ vcc-

l_ j_ 2~ _: ~--1--, 
1AI I 1Y 

I I 
I 
I 
I 
I 
I 
I 2Y 

25 mV 

Gnd 

V1HISI 

Gnd 

Gnd 

v,~ 
4.5 v 

I OPEN 

I 
I 
I 
I 
l2v 
I 

2BI I 
L _____ I _____ __J 

NOTES: 1. Each channel is tested separately. 

2. Not more than one,eutput should be grounded at a time. 

FIGURE 5-los FIGURE 6-lcc+ and Ice-

t Arrows indicate actual direction of current flow. 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

DIFFERENTIAL 
INPUT 

Vcc-

r ________ j ________ I 
I ,,:>-____ ,_A_,.1-1 + I 

I l1Y 
PULSE 

OUTPUT 
SN55107A 
SN75107A 

GENERATOR 1-4,_ ___ -.... I 
I 
I 
I 
I 
I 
I 

See Note 1 
50 !Z 

100mV 

l 
390!2 

1G 2G Vee+ 

390!1 
e-----..... -JllV\r----411,__----<> OUTPUT 

SN55108A 

I NOTES.· 1. 

INPUT 

A 

STROBE 

INPUT 

G orS 

STROBE 50" 
INPUT 0------<t---JVI,..._-----, 

See Note 2 

PULSE 
GENERATOR 

See Note 1 

TEST CIRCUIT 

15pF i eeNote 3 

,--------------- .. 200 mV 

ov 

•p2 ___ _,_, 

3V 

OV 

1-- 1-- 'PHL(S) 

I ,---------""""-+-- Vo H 
I I 

1.5 v 1.5 v 

VOLTAGE WAVEFORMS 

The pulse generators have the following characteristics: Zout = 50 !1, tr= t1=10 :t 5 ns, tp1 = 500 ns, PAA= 1 MHz, 
tp2 ~ 1 ms, PRR ~ 500 kHz. 

2. Strobe input pulse is applied to Strobe 1 G when inputs 1 A-1 B are being tested, to Strobe S when inputs 1 A-1 B or 2A-28 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

3. CL includes pr~~e and jig capacitance. 

4. All diodes are 1 N916. 

FIGURE 7-PROPAGATION DELAY TIMES 
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C;IRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

Inverting 

Ot---SN55108A 

L SN75101A 

~.1 . 
Non1nvert1ng 

~ t----1 lnputi'\. _ 

~ L_)l_ 
-Jr" t-

0 
> 
~ 

" E-
" 0 
I 2 
.J vcc+ = 5 v 

vcc- = -5 v 

~ N=10 

TA= 25°C 

.l .l 

-40 -30 -20 -10 

-c.,_SN55107A 
----.--+- SN75107A 

10 20 30 40 

100 

80 
<( 

t 
c 
~ 
3 60 

" "-c 

a; 

.5 40 
J:_ 
.51' 
:r: 
I 
:r: = 20 

HIGH-LEVEL INPUT CURRENT 

INTO 1A or 2A 
VS 

FREE-AIR TEMPERATURE 

T I 
~ vcc+ =5 v 

vcc- = -5 v 

I 
t--t--t--_Ltr::=SN75107 A :::::st+--t---t 

... r-sN75108A......, 
i-... i. _i 

V1D-Differential Input Voltage-mV -75 -50 -25 25 50 75 100 125 

<( 

E 
.!. 

30 

25 

~ 20 

" (_) 

> 
§: 15 

" 1 
:r: 
lJ 10 
!:? 

FIGURE 8 

HIGH-LOGIC-LEVEL SUPPLY CURRENT 
VS 

FREE-AIR TEMPERATURE 

vc!+=5~ J 
I- vcc- = -5 v 

:.- SN75107 A__./ 
SN75108A I 

~ I Ice+ 
..., 

-i-- I l 
1 I 
I I 
I -1 Ice-

I T 

-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperature-9 C 

FIGURE 10 

TA -Free-Air Temperature-°C 

FIGURE 9 

SN55107A,SN75107A 

PROPAGATION DELAY TIME 

(DIFFERENTIAL INPUTS) 
VS 

FREE-AIR TEMPERATURE 
40 

c 

T I 

vcc+ = s v 

35 t- v cc- = -5 v 
RL =390!1 

t- CL= 50 pF I 30 
"' E 
j.: 
> 25 
·"' a; 
0 
g 20 
·;:; 

"' "' ~ 15 
e 

o,_ 

10 

tPHL(D) 

-75 -50 -25 

~ll SN75107A~ 
j_. I 

I ...J--f 
I I 

is 50 75 

TA-Free-Air Temperature-°C 

FIGURE 11 

tpo H(D)-1 

100 125 
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CIRCUIT TYPES SN55107A, SN55108A, SN75107A, SN75108A 
DUAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

120 

"' c 100 
I 

" .~ 
I-
> BO 

"' a; 
Cl 
c 
0 60 
·~ 
Cl 

"' c. e 
"- 40 

Ci 
J: 
__J 20 

e-

-75 

40 

SN55108A, SN75108A 

PROPAGATION DELAY TIME 

LOW-TO-HIGH LEVEL 

(DIFFERENTIAL INPUTS) 

VS 

FREE-AIR TEMPERATURE 

Vee+= 5 V 
Vee-= -5 V 
C,=15pF 

R, = 3900 n 

R, = 1950 n 

R,=390!1 

-50 -25 25 50 75 

TA - Free~Air Temperature - °C 

FIGURE 12 

SN55107A, SN75107A 

PROPAGATION DELAY TIME 

(STROBE INPUTS) 

vs 

FREE-AIR TEMPERATURE 

I I 
Vee+= 5 V 

100 125 

35 I-Vee- = -5 V ---<--f---+-----+---+---t 
R, = 390 n 

~ JO 
I 

" E 25 
i= 
~ 
~ 20 

e 
0 

·~ 15 

c. 
it 10 

c, = 50 pf 

j 

1- I 
SN75107A ~ I 

~H(S) 

t;::;;:_(S) 

-75 -50 -25 25 50 75 

TA - Free-Air Temperature - °C 

FIGURE 14 

100 125 

40 

"' 
35 

c 
I 

" 30 E 
j: 
> 
"' 25 a; 

Cl 
c 
0 20 . ., 
"' Cl 

" c. 
15 0 

a': 
I 

Ci 10 

:::; 
I 
e-

40 

SN55108A,SN75108A 

PROPAGATION DE LAY TIME 

HIGH-TO-LOW LEVEL 

(DIFFERENTIAL INPUTS) 

vs 

FREE-AIR TEMPERATURE 

I I 
Vee+ = 5 V 

r-Vee-=-5V 
C,=15pF 

1- SN75108A !---

~ I 
!--- --1 

I 

R,=J90n-w 
I I 
R, = 1950 ll 

I I 
R, = 3900 n 

--l-

~ 

- 75 -50 -25 25 50 75 100 125 

TA - Free-Air Temperature - °C 

FIGURE 13 

SN55108A,SN75108A 

PROPAGATION DELAY TIME 

(STROBE INPUTS) 

vs 

FREE-AIR TEMPERATURE 

I I 
Vee+= 5 V 

35 t- Vee- = -5 V ---t--i----r---,--,----, 
R, = 390 n 

~ 30 
I 

" E 25 
j: 
> 
"' Qi 20 
a 
c 
0 ·g 15 
g> 
c. 
~ lO 

C,=15pF 

1---~+------1-l~~-+--cSN75108A -~ ~ ly lPLH(S) 
"'I--

I -lPHL[S) 

j_ 

- .-4 -­
__ Jl--'/F-+-+il-+--t 

-75 -50 -25 25 50 75 100 125 

TA - Free-Air Temperature - °C 

FIGURE 15 

-
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• 

CIRCU,lJYPES SN55109, $ff~5110, SN75109, SN75110 
DUAL LINE DRIVERS .-

logic 
TRUTH TABLE 

LOGIC INPUTS 
INHIBITOR 
INPUTS 

A B c· D 
Lor H LorH L LorH 
L·orH LorH Lor H L 
'L L orH H .H 

Lor H L H H 

H H H H 

Low o'utput represents the on state 

High ou~put represents the off state 

OUTPUTS 

y z 
H H 
H H 

L H 

L H 

H L 

SN55109, SN55110 J DUAL-IN-LINE PACKAGE 

SN75109, SN75110 JORN DUAL,IN-LINE PACKAGE 

Vee+ 
OUTPUT OUTPUT 

1Y ,m 

INPUT INPUT 
1A 18 

INH 
1C 

Yee-
INH 
D 

OUTPUT OUTPUT 
2Z 2Y 

fNH . INl'UT INPUT GNO .2C 2A 28 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

.. Supply voltage Vee+ (See Note 1) , .............. , , ..•. : : ...•••..•..•... · ••.•••... ·• • • • 7 V 
Supply voltage Vee- (See Note 1) •.•...............••.•.•...•...•... : ..••••. · •••..•. -7 V 
Logic and inhibitor input voltages (See Note 1) .•.••.•••..••..•..............•..•...••.•• 5.5 V 
Common-mode output voltage (See Note 1) ....•••.................•..••.•.•...•.•.• -5 to 12 V 
Operating free-air temperature range, Series 55 ................................... -55°C to 125°C 

Series 75 ............................•......... 0°C to 70°C 
Storage temperature range, ceramic dual-in-line (J) package •..•..•••••.•...••.•.••.•.•. -65°C to 150°C 

plastic dual-in-line (N) package ...•...•..................• -55°C to 150°C 

recommended operating conditions (see note 2) 

SN55109, SN75109, 

SN55110 SN75110 UNIT 
MIN NOM MAX MIN NOM MA~ -

Supply voltage V{;c+ (Sea Note 1.1 _ ... ~ 4.5 5 5.5 4.75 5 5.25 V'· 
Supply voltage Ycc;..;<Sea Note 1 r -4.6. -5 ,--5.5· --!J.75_ -5 -5.25 v 
Positive common.mode output voltage (See Note ·1) -0. 10 0 10 v 
Negative common-mode output voltage (See Note 1 I 0 -3 0 ~3 v 
Operating frl!e-air .temperature range --,55 125 0 10·· ·-oc 

~ 

NOTES: 1. ,These voltage values are with respect ta, the ne.twork ground termin~I. 
2. When using only one channe' of the line drivers, th..e other chann~I shoutd be inhibited and/or its outputs groundect. 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 

definition of input logic levelst 
TEST 

MIN 
FIGURE 

MAX UNIT 

V1H High-level input voltage at any mput 16, 17 2 5.5 v 

V1L Low-level input voltage at any input 16, 11 0 0.8 v 

tThe algebraic convention where the most-pos1t1ve (least-negativt3c) limit is designated as maximum is used in this data sheet for logic 

voltage levels only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
TEST SN55109,-SN75109 SN55110, SN75110 

TEST CONDITIONST rvp::::: UNIT 
FIGURE MIN MAX MIN rvp::::: MAX 

High-level input 
Vee+~ MAX, Vee-~ MAX, 

40 40 µA 
l1H(L) current mto 16 

V1H~L)'-2.4V 

1A, 1B, 2A or 2B 
Vee+- MAX, Vee-.= MAX, 

Vp .. j( u ~ MAX Vee+ 
mA 

Low-level input ' 
ltl(L) 16 

Vee+-" l\1AX, Vee-= MAX, 
-3 ~3 mA 

1A, 18, 2Aor 28 
Vtl(L) "'' 0.4 V 

High-level mput Vee+ =MAX, Vee-"- MAX, 
40 

Vi.H(t) - 2-4 v 40 µA 
l1H(I) current mto 17 

1C or 2C 
Vee~ MAX, Vee-= MAX, 

mA 
Vn·Hll "'MAX Vee+ 

Low-level input 
Vee+ MAX, Vee- =MAX, 

t1u1) current mto 17 -3 -3 mA 
1C or 2e V!L(l) -'- 0.4 v 

Vee+- MAX, Vee- =MAX, 
80 80 

High-level input ~-(ll 2.4 v 
µA 

ltH{I) 17 
current into 0 Vee+ MAX, vce- =MAX, 

V1H(I) -'-MAX Vee+ 
mA 

l1L([) 
Low-!eve! input 

1 j 
Vee+ "- fv1AX, 

current into D V1u11=0.4V 

Vee-=- MAX, 
-6 -6 mA 

On-state Vee•-= MAX, Vee- - MAX 15 mA 
totonl 

output curren1 
18 

Vee+-= MlN, MAX 3.5 6.5 mA Vee - -'-

Off-state 
IQ(otf) 18 

output curren ! 
Vee+ MIN, Vee--~ MIN 100 100 µA 

Supply curr.ent from 

Jcci-(onl Vee+ with 19 v1uu 0.4 V, VIH\I)-= 2 V 18 30 23 35 mA 
driver enabled 

Supply current from 

lec-(on) Vee- with 19 v1uu ~ 0.4 v, V!H(J) = 2 V -18 ~30 --34 -50 mA 
driver enabled 

Supply current from 

lcc+(ott) Vee+ with 19 VtL(U-= 0.4 V, v1un 0.4 v 18 21 mA 
driver inhibited -
Supply current from 

lcc-(off) Vee-with 19 V1L(L) ~-0.4V, VJLllJ = 0.4 V '-10 -17 mA 
driver inhibited 

:j: For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable 
device type.. 0 

§All typical values are at V CC+== 5 V, V CC--* -5 V, TA = 25 'C, 

switching characteristics, Vee+= 5 V, Vee-= 5V, TA= 25°0 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay tirne, low-to-high 

1PLH( L) level, from IOgic input A or 8 20 !iL"' 50 !!, C_L = 40 pF 15 

to output Y or Z 

Propagation delay tirne, high-to-low 

lPHL(L) 1evel, from logic inpUt A or 8 20 CL"' 40pF 15 

to -Output Y or Z 

Propagation delay time, low-to-high 

tPLH(I) level, from inhibitor-input C or D 20 16 25 

to output Y ·Or Z 

PropagatiOn delay tinie, high-to-low 

tPHL(I) level, from inh_ibitQr input C or D 20 CL=- 40pF 13 25 

to output Y or Z 

TEXAS INSTRUMENTS 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 

schematic 

Vcc+o-----~,___,,_ ___ +----+---+--+--+-~ 

LOGIC 
INPUTS 

180------' 

1C 

l~~;~~T80R D 

LOGIC 
INPUTS 

NOTES: 1. Component values shown are nominal. 

2. Resistance values are in ohms. 

"' Jk 

"' Jk 
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OUTPUT 
1Y 

OUTPUT 
1Z 

SN55109 SN55110 
SN74109 SN75110 

"' 4k 2.2k 

"' 1.5k 820 
R3 440 240 
R4 1.75k "' "' 2.74k 1.5k 

Vee-



CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t 

l1Htl) 
-+ 

VtH(l) 

See 

ltL(l) 
+-

VtL(l) 

TEST TABLE 
TEST AT ANY LOGIC INPUTS ALL JNH!B!TOR OUTPUT 

LOGIC INPUT NOT UNDER TEST INPUTS 

VtH(U Open V1HllJ 
ISeeNote ll 

V1UL) vcc+ V1H(H 
(See Nott' 1) 

l1H(Ll Gnd V1HO) God 

l1LJL) 4.5 v ViHOJ Goci 

NOTES; 1. Low output represents the on state, high output represents the off state. 

2. Each input is tested separately. 

+-
IO(on) 

OUTPUTS 

+-
lo(off) 

OUTPUT 

1Z or 2Z 

(See Note 11 

(See Note 1) 

FIGURE 16 - V1H(L)• VIL(L)• l1H(L)• and l1L(L) 

lll(I) 

VtLlll o--•-----1 

VtHILI: (s,:,, 
VtLILIO~~----tl 

TEST AT ANY 

INHIBITOR INPUT 

VJH(I) 

V1LOI 

!IHlll 

l!Llll 

TEST TABLE 
ALL LOGIC INHIBITOR INPUTS OUTPUT 

INPUTS NOT UNDER TEST 1Y or '2Y 

V1tt(L) Open H ISeeNote 1) 

V1L1LJ Open L See Note 11 

V1tt(LI Vee+ H (Set> Note 1) 

V1LILI vcc+ H (See Note 1) 

God Gnd God 

4.5 v God 

NOTES: 1. Low output represents the on state, high output represents the off state. 

2. Each input is tested separately, 

FIGURE 17 - V1H(I)• V1L(I)• l1H(I)• lfL(I) 

t Arrows indicate actual direction of current flow. 
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+-
IO(on) 

OUTPUTS 

+­
IQ(off! 

OUTPUT 

1Zor2Z 

L (See Note 1) 

H (See Note 11 

H (See Note 11 

H (See Note 11 

Gnd 

• 
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t (continued) 

VIH(U=r 
VIL(l) 

'" Table 

.,.___ lo(on) 

'" Table OUTPUTS 

+- IO(off) 

L_ ___ l, ____ _J 

TEST TABLE 

LOGIC INPUTS INHIBITOR INPUTS 
TEST 

1A or 2A 18 or 28 lC or 2C 

V1uu VIL{ll 

lo( on) V1uu V1H1L1 V1H1ll V1H(IJ 

VIHILI V1uu 

IQ( on) 
at outpu( 

V1H1L1 VIHILI VIH{I) V1HllJ 12 or JZ 

1010111 
at output 

lY or 2 Y 
VIHjLI VIHILI VIH(ll V11-1111 

atou1µu1 
VILILJ V1uu 

lo(offl 
12 or 22 

V1L(L) VIHILI VI Hill VI Hiil 

VIH(LI V1uu 

at outµul E1tller Ell her 
VILii) V1u11 

I0101fl 
lY, 2Y, 1Z,or )Z 

V1L(ll v,HI."_ 
VIHlll 3'-"-'-

VtH(L)=r 
V1L(l) 

'" Table 

lcc+(on) 

lcc-(onl 

lcc+(off) 

Ice-( off) 

t Arrows indicate actual direction of current flow. 

FIGURE 18 -lo(on) and lo(off) 

L_ ___ l:. ____ _J 

TEST TABLE 

ALL LOGIC ALL INHIBITOR 
TEST INPUTS INPUTS 

Dnver enabled V1L(Ll VIH(l) 

Dr;vet enabled Vu'..(Ll V1H(I) 

Driver inhibited V1L(L) V1L(I) 

Driver inhibited ViL\L) VIL(I) 

FIGURE 19 -•cc+ and •cc-
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CIRCUIT TYPES SN55109, SN55110, SN75109, SN75110 
DUAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

50.!1 

IN,HIBITOR 
tNPUT 

LOGIC 
INPUT 

I 
I 
I 
I 
t--- 'p1 
I 
I 
I 
I 

INHIBITOR: 
INPUT I 
C or D I 

I 

I 
'PLH(L)-+i ~ 

I 

son 

: +TO OTHER CHANNEL 
L - - - - - - - - .i.- ------- j 

TEST CIRCUIT 

I 50% 
I 
I 
I 
I 

--i 
I 
I 

tp2 

' ' I 
50% I 

I 
I I 

I I 
I I 
I I -- l"""""'PHL(L) - :-0--'PLH(I) I I I I 
I I I 

--..---..---<-> OUTPUT 
RL CL Z 

50 U r40 pF 

,.._tPHL(I) 
' I 
I 

3V 

ov 

3V 

ov 

I 
I I I ,----------........ - - - - - - off 
I 

OUTPUT I 

y I 
I 
I 

OUTPUT 1 

z I 
I 
I 
I 
I 
I 

'PHL(L)--, 

' I 
I 
I 
I 
I 

50% 

50% 

...... 

I 
I 

50% 

' I 
I 
,..._,PLH(L) 

50% 

VOLTAGE WAVEFORMS 

on 

off 

on 

NOTES: 1. The pulse generators have the following characteristics: Zout = 50 n, t, = tf = 10 ± 5 ns, tp1 = 500 ns, PRR = 1 MHz, 

tp2 = 1 ms, PRR = 500 kHz. 

2. CL includes probe and jig capacitance. 

3. For simplicity, only one channel and the inhibitor connections are shown. 

FIGURE 20-PROPAGATION DELAY TIMES 

• 
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CIRCUIT TYPES SN55109,.SN55110, SN75109, SN75110 
DUAL llNE DRIVERS 

TYPICAL CHARACTERISTICS 

16 

14 
-0: 
E 12 
I 
~ 

~ 10 
, 
u 8 
~ , 
B- 6 , 
0 
I 4 

!? 

SN55109, SN75109 
OUTPUT CUR RENT 

LOGIC INPUT VOLTAGE 

Vee+= 5 v 

t-vcc- = -5 v 

V1(1) = VIH(I) 
t-TA = 25°C 

OUTPUT OUTPUT 

t-- z 

l 
Y1-

l 
o 

1.1 1.2 1.3 1.4 1.5 

V1(L) - Logic Input Voltage - V 

FIGURE 21 

SN55109, SN75109 
SUPPLY CURRENT WITH ORIVER ENABLED 

40 

135 
I 
~ 30 
c e 
~ 25 
u 
> 
ii 20 
0. , 
"' 15 
I 

§ 10 

u 
u 5 

0 

VS 

FREE-AIR TEMPERATURE 

V1 L(L) ~· 0.4 v 

V1H(l)=2V 

vcc+=5V 

Vee- = -5 v 

l ' 

t-1Jc+ 
11 SN75109 r• !"--

I 

t-ICC- j. 

-75 -50 -25 0 25 50 75 100 125 

t 20 

I 
~ 

E 
j:: 15 
> . 
o; 
0 
c 10 
0 .,, 
ll, . e 5 
"-

TA - Free-Air Temperature - oc 

FIGURE 23 

PROPAGATION DELAY TIME 

(LOGIC INPUTS) 

VS 

FREE-AIR TEMPERATURE 

Vee+= s v 

Vcc-=-5V I 

rr-r-r 
· · I I 

' i ' 

i----f SN75109 
SN75110 

i 
tPLH(L) and tPHL(L)---+---r----1 

I 
-75-50-25 0 25 50 75 100 125 

TA - Free-Air Temperature - oc 

FIGURE 25 

16 

14 

-0: 

SN55110, SN75110 
OUTPUT CURRENT 

vs 
LOGIC INPUT VOLTAGE 

OUTPUT OUTPUT 

E 12 
I 
C10 
~· 

r--- z y .-

3 8 
~ , 
B- 6 

0 Vee+= 5 v 

Vee-= -5 v 
I 4 

2 

o 
1.1 

Viii)= V1H(I) 
TA= 25°C 

Ll 
1.2 1.3 1.4 

V1(L) - Logic Input Voltage - V 

FIGURE 22 

SN55110,SN75110 

1.5 

SUPPLY CURRENT WITH DR-IVER ENABLED 

vs 

40 ,_....,~F~R~E~E~-A-"'ilRr°"T-E~M~P~E~R~A__.T,U_R_E-,..~~ 

1 35t--1lc-=t::::;;;;;~;;;;;;;'T""""l'f"';;;;;;;~~ .r--r-
~ 
c 

~ , 
u 
> 
ii 
0. , 
"' I 
<: 
0 

u 
u 

30 

25 

20 

15 

10 

5 

, 1 CC+ I 

l /--J SN75110 Jr--
I 

VIL( L) = 0 .4 V -+--+---;---+----. 
V1H(I) = 2 V 

Vee+ =5 v 

Vee-= -5 v 

-75 --5o -25 o 25 50 75 100 125 
TA - Free-Air Temperature - oc 

FIGURE 24 

PROPAGATION DELAY TIME 
(INHIBITOR INPUTS) 

vs 
FREE-AIR TEMPERATURE 

40r-~r--...,.~-r-~-.-~,.....~r----.~.., 

t 35 
I 

vcc+=sv 

vcc-=-sv 
RL = 50 n 
CL= 40 pF 

po r---tr----t----r----t---i--___,r-----t--; 
j:: 
> 2 5 t---t---+---+--c . 
o; 
0 20 t---J----t----r-~T-~~r---t-t---±;;;...-t 
c 
0 

·~ 15 . e 10 t--.l-""f"'--+-+--t--+i--+--t 
"-

o--~,___.,~~~~~~~ ........... ~ ... 
-75 -50 -25 0 25 50 75 100 125 

TA - Free-Air Temperature - oc 

FIGURE 26 
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CIRCUIT TYPES SN55107A, SN55Hl8A; SN55109, SN55110, 
SN75107A, SN75108A, SN75109,·1 SN75110 

DUAL LINE RECEIVERS AND DRIVERS 

TYPICAL APPLICATION DATA 

BASIC BALANCED-LINE TRANSMISSION SYSTEM 

Series 55n5107 A dual '1 ine circuits are designed specifically 
for use in high-speed data transmission systems that utilize 
balanced, terminated transmission lines such as twisted-pair 
I ines. The system operates in the balanced mode, so that 
noise induced on one line is also induced on the other. The 
noise appears common'mode at the receiver input terminals 
where it is rejected. The ground connection between the 
line driver and receiver is not 'part of the signal circuit so 
that System performance is not affected by circufating 
ground currents. 

The unique·. driver-output circuit allows terminated trans­
mission lines to be driven at normal line impedances. 
High-speed.system operation is ensured since line reflections 
are virtually eliminated when terminated lines are used. 
Cr9ss-talk is minimized by low signal amplitudes and low 
line impedances. 

The typical data delay in a system is approximately 
p . 

(30 + 1.3'L) nanoseconds; where L is the distance in feet 
separating the driver and receiver. This delay includes one 
gate delay in both the driver arid receiver. 

Data is impressed on the balanced-line system by unbalanc­
ing the lfne voltages ~ith the driver output current. The 
driven Hile is selected by appropriate driver-input logic 
levels. The voltage difference is approximately: · · 

VDtFF ~ 1/2 IQ(on). Rt. 
High series line resistance will cause degradation of the 
signal_ The receivers, however, will detect.signals as low as: 
25 mV (or ·1ess).l'F~r normal line resistances, data may be 
recovered from ·lines of s~veral thousand feet in length., 

Line-terminatio11, resiStors (RT) are required only at the 
extreme ends·of .the '.line. For .sho.rt li11,es, termination 
resistors at the receiver only may prove adequate. The signal 
amplitude will .then be approximately: ·· 

VDIFF '.:::'.·IO(on). RT; 

DATAINPUT A 
.s 

. TWISTED-PAIR OR EQUIVALENT 
TRANSMISSION LINE y 

c 
l·N.HIBIT D 

Z 0 = 2 RT 

L 

,, ""'' '•'" 

DATA-.BUS OR PARTY-LINE SYSTEM 

STROBES 

,RECEIVER 

Ttie strobe feature of the 'receivers and the· inhibit featllre 
of the drivers allow the Series 55/75107 A dual .line circuits 
to be used in data-b.us or party-line' systems. In these 
applications, several drivers and receivers may share a 
common transmission line. An enabled dfiver transmits data 
to all enabled receivers on the line while either drivers arid 

receivers are disabl.ed. Data 1s thus,tir;ne:multiplexed on the 
transm i~iqn I in!!. Series 55/75107 A device specifications 
allow widely varying thermal and electricat' 1mvironments at 
the. various. dr.iver and receiver locations. The data'.bus 
system offer.s maximum perfor.mance atminimu.m c;ost. 

RT 

RT 

D'Rl'fER 1 

INPUT 
A 
B 

INHIBIT; 

LOCATION 1 
',.,. 

RECEIVER 1 RECEIVER 2 RECEIVER 4 

'STROBES 

" 

:'.,,., 

S"J:ROBES_ 
p 

LOCATION 2 

DRIVER 3 

A 
B 

c 
D 

LOCATION 3 

TwJSTED-PAIR LIN.E 

p 

A 
B 

c 
D 

D!'llVER 4 

LOCATION 4 

TEXAS INSTRUMENTS 
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STROBES 

RT 

y 
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CIRCUIT TYPES SN5.5107A, SN55108A, SN55109, SN55110, 
SN75107A, SN75108A, SN75109, SN75110 
DUAL LINE RECEIVERS AND DRIVERS 

TYPICAL APPLICATION .DATA 

UNBALANCED OR SINGLE-LINE SYSTEMS 
Series 55/75107A dual line circuits may also be used in noise margin. The reference voltage should be in the range 
unbalanced or single-line systems. Although these systems of --"'.3 _volts to +3 volts. It can be provided by a voltage 
do not offer the same performance as balanced systems for 
long lines, they are adequate for very short lines where 
environmental noise is not severe. 

The receiver threshold level is established by applying a 
d-c reference voltage to one receiver input terminal. The 
signal from the tr~nsmission line is applied to the remain­
ing jnput. The reference voltage should be optimized so 
that signal swing is symmetrical about it for maximum 

-INPUT 

INHIBIT 
D vo = 10 ·R 

supply or by a voltage divider from an available supply 
voltage. 

A single-ended output from a driver m~y be used in 
single-line systems. Coaxial or shielded line is preferred 
for minimum noise and cross-talk problems. For large 
signal swings, the high output current (12 mA) of the 
SN55/75110 is recommended. Drivers may be parallelled 
for higher current. The unused driver output must be tied 
to ground. 

INPUT 0-------1 

SN55/75107A or 
SN55/75108A 

STROBES 

OUTPUT 

PRECAUTIONS IN THE USE OF SERIES 55/75107A LINE CIRCUITS 
The following precautions should be observed when using 
or testing Series 55/75107A line circuits: 

(1) Drivers, SN55/75109 and SN55/75110 
When only one driver in a package is being used, 
the outputs of the other driver must either be 
grounded or inhibited in order to prevent excess 
power dissipation. 

INCREASING COMMON-MODE INPUT 
VOLTAGE RANGE OF RECEIVER 

The SN55/75107A and SN55/75108A line receivers feature 
a common-mode input voltage range of ±3 volts. This 
satisfies the requirements for all but the noisiest system 
applications. For these severe noise environments, the 
common-mode range can be extended by the use of 
external input attenuators. Common-mode input voltages 
can in this way be reduced to ±3 volts at the receiver input 
terminals. Differential data signals will be reduced propor-
tionat!llY. Input sensitivity, input 
times will be adversely affected. 

R1 

For balanced, terminated lines, 
Zo = 2R1 + 2R2 

impedance, and delay 

SN55l75107A or 
SN55/75108A 

y 
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(2) Receivers, SN55/75107A and SN55/75108A 
When only one receiver in a package is being 
used, at least one of the differential inputs of the 
unused receiver should be terminated at some 
voltage between -3 volts and +3 volts, preferably 
at ground. Failure to do so will cause improper 
operation of the unit being used because of 
common bias circuitry for the current sources of 
the two receivers. 

SN55/75108A DOT-AND OUTPUT CONNECTIONS 
The SN55/75108A line receivers feature an open­
collector-output circuit that can be connected in the 
DOT-AND logic configuration with other SN55/75108A 
outputs, SN540117 401 outputs, or other similar outputs. 
This allows a level of logic to be implemented without 
additional logic delay. 

For rules for such DOT-AND connections, refer to the 
SN5401 or SN7401 data sheet. 

SN54/7401 or Equivalent 

PklNTED tN U.S A 

T! cannot assume any respons1bilily for· any circuits shown 
or represent lhor they are free from parent infringement. 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT Al 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT P 



SYSTEMS 
INTERFACE CIRCUITS 

CIRCUIT TYPE SN75150 
DUAL LINE DRIVER 

SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C 

• Withstands Sustained Output Short: 
Circuit . to any Low-Impedance 
Voltage between -25 V and.25 V 

• 2 µs Max Transition Time through 
the.+3 V to ...::.3.V Transition Region 
under Full 2500-pF Load 

• Inputs Compatible with Most TTL 
. and DTL Families 

• 

JORN 

DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

N'C STROBE 1-NPUT INPUT GND NC NC 
S 1A 2A 

p 

DUAL-IN-LINE PACKAGE 

(TOP VIEW) .. 

, Si,ROBE0INPUT INPUT GND 
S , lA 2A· 

• 
Co,tnmon Strobe Input· 

lnl(~i'tirlg Output positive logic: Y = if\'P 

• 

• 

Slew, Rate can be Controll.edwith 
a.n,External Capacitor at the· Output 

Sta~dard Suppl'{ Voltages'- .. ±1.2 V 
'' '•' ,., . , 

NC.,:_No iniernal connection 

schematic (each line driver) 

TOOTl-iER 
ll~EORlVE'R 

descri~tioil 

The SN75l50 is: a monolithic. dual" line driver 
designed to sati:;fy the requirements of the standard .. 
interface between data terminal .equipment and data 
comrnuriicatioh equipfoent· a·s defined' by; EIA 
Standard RS:232-C. -A rate of 20,000 bits per second 
cal'!' be transmitted with a full 2500-pF l9ad. Ott\er 
appllcaticms are' in 'data:ti-ansmisslcin systems.\islng 
relatively short single lines, in level translators, and 
fdr driving MOS devicef The logic .· input is 

·compatible with most TTL ~hd DTL ·families. 
Operation is from +12-volt and -12-volt power 
supplies. Tne SN75150. is characterized for operation 
troni 0° c to 10° c. 

Corr1pon~nt values shown a·:e:nOminal. 

absolute ma?{imutn ratings over operating free-air temperature range (lmless otherwise noted) 

.. Supply voltageV cc+ (see Note 1) 
?llPfllY veitage Vec-:-'Jsee Note 1) 
l nput voltage (see Nate 1 ) 
Applied output voltage (see Note 1) 
Operating free'ai r terhperatu re range 
Storage temperature range 

.,". 

OTE 1: Voltage' val'-:'es ~re with 'resp,ect to network' ground terminal . 

. TE~A:S1 fNSTRUMENTS 
.. !NCORPORATED 

~p.·Qsl'. OFF.ICE BOX !5012. • ·DALLAS, TEXAS 75222 

;15V 
-isv. 

15V 
:t25V 

0°Cto 70°C 
.:..'.65°Cto 15CJ°C. 



3450 

tlRCUtT TYPE SN75150 
DUAL 'UNE DRIVER 

recommended operati11g conditions 
~~ 

MIN NOM MAX UNIT';',. 
Supply voltage Vee+ 
Supply voltage Vee-
Input voltage , VI : . 
Applied output voltage, Vo 
Operating free-air temperature, TA 

10.8 12 
-10.8 -12 

0 

0 25 

13.2 v 
-13.2 v 

5.5 v 
±15 v 

70 oe 

electrical characteristics over recommended operating free-air temperature range (unless otherwise rtc>te<J) 

PARAMETER 

High-level,input voltage 

Low-level input Voltage 

High-level output voltage 

VoL Low-level output voltage 

High-level input current 

Low-level input current 

los Short-circuit output current 

lccH+ Supply current from Vee+. high-level output 

lcCH-' Supply current from Vee-. high-level output 

lccL+, Supply current from Vee+. low-level output 

lccL- Supply current from Vee-. low-level output 

TEST 

FIGURE 

2 

2 

3 

3 

4 

5 

5 

TEST CONDITION$ MIN, TYPt . iylAA 'UNIT 
(SEE NOTE 2) 

Vee+= 10.8 v, 

V1L = 0.8 V, 

Vee+.= 10.0 v. 

V1.H '.' 2V, 

Vee+= 13.2 v. 

Vee-= -13.2 v. 

V1 = 2.4 V 

Vee+= 13.2 v. 

Vee-= '-13.2 v. 

V1 = 0.4 V 

Vee-= -13.2 v. 

AL = 3 kn to 7 kn 

Vee-= -10.8 v, 

AL= 3knto 7 kn 

Strobe input 

Data input 

Strobe input 

2 v 
0.8 v 

5 8 

-8. -5 v 

1 Hi,/ 

2 20 

-1 -1.6 
mA 

..::. -2 . -;-3.2, 

Vo= 25 V 2 

Vee+= 13.2 v. vo = -25 v -3 
V 1 2 V o---O--V--3--+----1-5-.,-.. - .... ·.,mA.· 1 

cc- = - 3. 1--v""o'""= __ v_. ___ i_= __ v-+-------1 

Vee+= 13.2 v. 

V1 =OV, 

TA= 25°C 

Vee+= 13.2 v. 

V1 =3V, 

TA= 25°C 

Vo=OV,V1=0V -15 

Vee-= -13.2 v. 10 22 mA 
AL =3 kn, 

Vee-= -13.2 v, 

AL= 3 kn, 

-1 -10 mA 

8 17 mA 

-9 -20 mA 

NOTE 2:. The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used _in this data shee,t ~or logic 

levels only, e.g., when -5 Vis the maximum, the typical value is a more-negative voltage. 

tAll typi~al valueSareat Vee+= 12 V, Vee-= -12 V, TA= 2s 0 c,. 

switching characteristics, Vee+= 12 V, Vee-= -12 V, TA= 25°C 

PARAMETER 
TEST 

TEST CONDITIONS MIN TVP MAX UNIT 
Fl GU RE 

ITLH Transition time,, lovy-to-high-level output Ci_,'." 2500 pF, 0.2 1.4 2 µs 
6 

tTHL Transition time, high-to-low-level output AL= 3 kn to 7 kn 0.2 1,5 2 µs 

.tTLH Transition time, low-to-high-level output CL=l5pF, ;40 ns 

Transition time, high-to-low-level output 
6 20 ITHL AL= 7 kn ns 

tPLH 
Propagation delay time, low-to-high· 

60 ns 
.. level output 

6 
CL=15pF, 

• Propagation delay time, high-to-low- AL= 7 kn 
IPHL •45. ns 

level output 

TEXAS INSTRUMENTS 
INCOR.PORATED 
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CIRCUIT TYPE SN75150 
DUAL LINE DRIVER 

d-c test circuitst 
PARAMETER MEASUREMENT INFORMATION 

Vee+ Vee-

r j __ ..;..·"""""J-, 
I 

FIGURE 1-V1H. VoL 

3V 

OPEN 

3 v Vee+ Vee-

r 1 ____ l1 
I 

Each input is tested separately. 

FIGURE 2-VIL• VQH 

Vee+ Vee-

,f ____ l 1 
+10s 

1.,._ 
~----ovo 

1---+ 
• · ..J -10s 
~--1---

NOTE: When testing l1H. the other input is at 3 V; when testing 

I 1 L. the other input is open. 
las is tested for both input conditions at each 
of the specified output conditions. 

FIGURE 3-llH• IJL FIGURE 4-los 

Vee+ Vee-

ieeH+. ieeL+ +1 9 +ieeH-. ieeL-
r ----L-, 

I 

3kn 

FIGURE 5-lccH+. lccH-· lceL+· lecL-

-

I +Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

1------------
·1 

TEXAS INSTRUMENTS 
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CIRCUIT TYPE SN75150 
DUAL LINE DRIVER 

a:<152 

. . . - ' . 
PARAMETER MEASUREMENT INFORMATION 

switching characteristics 
3 v Vee+ Vcc-

1 ___ j I 

PULSE 

GENERATOR 

(See Note Al ~cl 

INPUT 

10% 

OUTPUT 

.J,,.'See Note Ell 

TEST CIRCUIT 

•I <; 10 ns ...... ------r--t---,-- -3 v 
I 

.c3 v .... 3 v I v 
"-..;;..;-----'-!'--.I... - 0 L 

ITLH -1--1 
VOLTAGE WAVEFORMS 

NOTES: A. The. pulse generator has the ·following c~aracteristics: duty cycle ~ 50%, Zout ~ 50 .n. 
B. CL lncludes,probe and jig capacitance. · . 

<( 
E 
I 

1: 
~ 
" u ... 
" s-
:> 

0 
I 

9 

FIGURE &-SW.ITCHING CHARACTERISTICS 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 

VS 

APPLIED OUTPUT VOLTAGE 

20 ~~-~-~----~-~-~--~ 
Vee+= 12 v V122.4 S 

15 I-v cc- = -12 v -r~--+-""""*"'~+--+--+--1 
TA = 25°C 

10 h---l--+--+--+-+--+---lf---++--t---+----1 

5 

0 

-5 

~ _ ,.,_ ___ ,:H-- lk =.7 kn 

h--c-+--+--+---l--+--+--+-+--' R L = 3 kl1 -1 

-10 

-15 
,....- V1=0.4V 

-20 ~~~~~-1~· _l~···~---'"'~~ 
-25 -20 -15 -10. -5 0 5 10 15 20 25 

Vo-Applied Output Voltage-V 

FIGURE 7 

TEXAS INSTRUMENTS 
fNCORPORAtED .... 

PRINTED IN U.5 A 
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SYSTEMS 
INTERFACE CIRCUITS 

CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 

SATISFIES REQUIREMENTS OF EIA STANDARD RS-232-C 

• Input Resistance ... 3 kQ to 7 kQ 
over Full RS-232-C Voltage Range 

• Input Threshold Adjustable to Meet 
"Fail-Safe" Requirements Without Using 
Externa1·components 

• Built-In Hysteresis for Increased Noise Immunity 

!t Inverting Output Compatible with DTL or TTL 

• Output with Active Pull-Up for 
Symmetrical Switching Speeds 

• Standard Supply Voltages ... 5 V or 12 V 

description 

The SN75154 is a monolithic quadruple line receiver 
designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA Stan­
dard RS-232C. Other applications are for relatively 
short, single-line, point-to-point data transmission and 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

INPUTS -
logic: Y: =A 

for level translators. Operation is normµlly from a single five:volt supply; however, a built-in option allows operation 
from a 12-volt supply without the use of additional components. The output is compatible with most TTl- and DTL 
circuits when either supply voltage is used_ 

In normal operation, the threshold-control terminals are connected to the Vcc1 terminal, pin 15, even if power is being 
supplied via the alternate Vcc2 terminal, pin 16. This prnvides a wide hysteresis loop which is the difference between 

.the positive-going and negative-going threstiold voltages. See typical characteristics. In this mode of operation, if the 
input voltage goes to zero, the outpt.Jt voltage will remain at the low or high level as determined by the previous input. 

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the 
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is 
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an 
open-circuit condition, the output will go to the high level regardless of the previous input condition. 

The SN75154 is characterized for operation from 0°C to 70°C. 

absolute maximum ratings over operating free-<!!f temperature ran~e (unless otherwise noted) 

Normal supply voltage (pin 15), Vcc1(see Note 1) 
Alternate supply voltage (pin 16). Vcc2(see Note 1) 
Input voltage (see Note 1) 
Operating free-air temperature range 
Storage temperature range 

NOTE 1: Voltage values are With respect to the network ground terminal. 

recommended operating conditions 

Normal supply voltage (pin 15), Vcc1 
Alternate supply voltage (pin 16). Vcc2 
Input voltage . . . . . . . . . . 
Normalized filn-out from each output, N 
Operating free-air temperature, TA 

TEXAS INSTRUMENTS 
INCORPORA:TEO 

POST OFFICE BOX .5012 • DALLAS. TEXAS 75222 

MIN 

4.5 
10.8 

0 

7V 
14V 

±25 v 
0°C to 70°C 

-65°C to 150°C 

NOM MAX UNIT 

5 5.5 v 
12 13.2 v 

±15 v 
10 

25 70 oc 

3-153 
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ClRCUff TYPE SN75154 
QUADRUPLE UNE RECEIVER 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER 

V1H High-level input voltage .· 

'V1L Low-level input_ voltage 

Positjv.e-going Norm.al operation 
VT+ 

threshold voltage· Fail-safe operation 

Negative-going No·rmal operation 
VT~ 

threshold voltage Fan-safe operation 

Normal operatiOn 
VT+-VT- Hysteresis 

Fail-safe ope·f:ation• 

VoH High-level output voltage 

Vol Low-level output voltage 

'I Input resistance 

Vi (open I Open-circuit input voltage 

ios Short-circuit output c'urrentT 

1cc1 Supply current.from Vcc1 

1cc2 Supply current from V CC2 

tNot more than one output should be short_ed at a' time. 

:j: All typical values are at Vcc1 = 5 V, TA= 256 C. 

TEST 

FIGURE 

1 

1 

1 

1 

1 

1 

1 

2 

3 

4 

5 

MIN TVP:J: MAX 
TEST CONDITIONS 

(SEE NOTE 21 
-.,- "73 

,--3 

0.8 2.2' 3 

o,8 2.2 3 

-3 -1.1 0 

0.8 l-4 3 

0.8 3.3 _6' 
0 0.8 2.2 

IQH = -400 µA 2-4 3_5 

loL = 16 mA 0.23' 0.4 

AV1 =-25Vto-14 V 3 5 7 

AV1=-14Vto-3V 3 5 7 

AV1 = -3 V to 3 V 3 6' 

AV1=3Vto14V 3 5 7 

AV1 =.14 V to 25 V ·3 5 7 

11 =O 0 0.2 2 

Vcc 1 =5_5 v, Vi= -5 v ·-10 -20 -40 

Vcc1 =5.5 v, TA= 25°C 20 35 

Vcc2 = 13.2 v, TA =o25°C 23 40 

UNIT'; 

v 
V: 

v 

v 

v 

v 
v 

k!1 

v 
mA 

mA 

NOTE 2: The algebraic convention where the most-positive (least-negative) limit is designated as maxirrium is used in this data sheet for logic 

and threshold levels only, e.g., when ~3. V is the maximum, the minimum limit is .a more-negative voltage. 

switching characteristics, Vcc1 = 5 V, TA= 25°C, N = 10 

tPLH 

tPHL 

tTLH 

'THL 

iEST 
PARAMETER TEST CONDITIONS 

FIGURE 

Propagation delay time, low-to-high-level output 

Propagation delay time, high-to-low-level output 
6 CL" 50.pF, 

Transition time, low-to-high-level output 

Transition time, high-to-low-level output 

TYPICAL CHARACTERISTICS 

> 

t 
0 
> 

~ 
'I 
0 
> 

-25 

OUTPUT VOLTAGE vs INPUT VOLTAGE 

-2 -1 

Vj Input Voltage-V 

RL = 390 !1 

MIN TVP MAX UNIT 

22 ns 

20 ns 

9 ns 

6 ns 

25 

NOTE 3: For normal operation, the threshold controls are connected to Vcc1 , pin 15. For fail-safe operation, the threshold controls are open. 

3~154 TEXAglNSTRUMENTS 
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schematic 

COMMON TO 4 CIRCUITS 

r- - - -- --

(See Note 4) I 
I 
I 
I 

Vcc1 
I 

5kn 
R1 

I 
GND 

I L __ -----

I 
I 
I 
I 
I 
I 
I 

_J 

CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 

1 OF 4 RECEIVERS 

I -- - --- --- - -- -- ----------=-1 
THRESHOLD I 

CONTROL o--1------~-~ 
4.6 kll 5 kn 

I 
I 
I 
I 
I 
I 
I 

140 n 

4.2 kn 
INPUT o----'VY--+------1 

I 
I 
L 

2.7 kn 

Component values shown are nominal 

,}., ... Substrate 

1.6 kn 1.6 kn 200 n 

1.4 kn 

1 kn 

I 
I 
I 
I 
I 
I 
I OUTPUT 

I 
I 
I 

_J 

NOTE 4: When using Vcc1(pin 15), Vcc2(pin 16) may be left open or shorted to Vcc1· When using Vcc2. Vcc1 must be left open or 

connected to the threshold control pins. 
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CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst 

TEST TABLE 

5.SV O 013.2V TEST MEASURE A T 

Open-circuit '(i'lput VQH Open Open 

(fail safel VQH Open Open 

VT+ min, VQH o.sv Open 

VT- min (fa~l safe) VoH o.sv Opeo 

VoH Note A Pin 15 
VT+ min (normal) 

VoH Note A Pin 15 

V1L max, VoH -3V Pin 15 

VT- min (normal) VoH -3V Pin 15 

V1H min, VT+ max, Vol 3V Open 

VT_ max (fail safe) Vol 3V Open • NOTES: A. Momentarily apply -5 V, then 0.8 V. 

V1H min, VT+ max Vol 3V Pin 15 

(normal) Vol 3V Pin 15 

VT_ max (normal) 
Vol Note B Pin 15 

Vol Note B Pin 15 

B. Momentarily apply 5 V, then ground. 

TEST TABLE 

T 
Vcc1 

(PIN 15) 

Open 5V 

Open GND 

Open Open 

Pin 15 T and 5 V 

GND GND 

Open Open 

Open Open 

Pin 15 T 

Pin 15 T 

Pin 15 T 

FIGURE 2-q 

TEST TABLE 

T 
Vcc1 

(PIN 15) 

Open 5.5 v 
Pin 15 5.5V 

Open Open 

Pin 15 T 

FIGURE 3-Vl(operi) 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive v·alue. 

3-156 TEXAS INSTRUMENTS 
rNCORPORATED 

POST OFFJQE BOX 50.12 • DALLAS, TEXAS 75222 

y Vcc1 vcc2 
(PIN 15) (PIN 16) 

IQH 4.5V Open 

IQH Open 10.av 

tQH 5.5 v Open 

'OH Open 13.2 v 
IOH 5.5 V and T Open 

loH T 13.2 v 
loH 5.5VandT Open 

IOH T 13.2 v 
IOl 4.5V Opeo 

lol Open 10.SV 

IOl 4.5 VandT Opeo 

IOl T 10.BV 

IOl 5,5 V and T Open 

lol T 13.2V 

Vcc2 
(PIN 16) 

Open 

Open 

Open 

Open 

Open 

12 v 

GND 

12 v 
GND 

Open 

Vcc2 
(PIN 16) 

Open 

Open 

13.2 v 
13.2V 



CIRCUIT TYPE SN75154 
QUADRUPLE LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 

-5V 
I - ~r-----...l 

Each output is tested separately. 

FIGURE 4-los 

5V 

55VJCCl! o j~ 132V 
OPEN OPEN 

0) 0) J 
- -vcc1- Vcc2 - R1 I 

yl 
~-----'+- OPEN 

I I 
L - - - -9;-- -'-- -- .J 

All four line receivers are tested simultaneously. 

FIGURE 5-lcc 
t Arrows indicate actual d,irection of current flow. Current into a _terminal is a positive value. 

switching characteristics 

PULSE 

GENERATOR 
(See Note Al 

sv OUTPUT 

OPEN OPEN 

_ G_~_J 
Vcc1 Vcc2 R 1 I 

I 
y 

I 
GNQ _J ---r----

TEST CIRCUIT 

CL= 50pF 

-J_{SeeNoteB) 

~.--10•2ns ~10•2ns· 
I I - - - 5V ! 3 vf'""g"'Oo/."'.---------.9"'0%,,....."'\ _ :_ - - ~ ~ - - -

INPUT l7,__,.+--------------_..,u--i---""------------ UV 

_____ 1.,0%.,_-/,.' ! 3 v ~,_1_0_% ________ _,__ -5 v 

OUTPUT 

I I 
I I 

....... tPHL --..f tPLH 

2V 

I 
I 
I 

2V 

1
:--0._a_v ________ _._o_.a_v-..._,._ 1 ....... ____ _ 

I I 
I : l I 

-lTHL - _., lTLH ..-

VOLTAGE WAV_EFORMS 

-

I NOTES: A. The pulse generator has.the following characteristics: Zout =- 50 5:1, tw = 200 ns, duty c-ycle ~ 20%. 
I B. CL in-eludes probe and jig capacitance. 

C. All diodes are ·1 N3064. 

PRINTED IN U.S.A_ 

Tl cannot _oswme any re~ponsibilily for any circuHs shown 
or repmenl thoJ !hey qre free fro~ polent infrihgemen_I 

ISTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
~ TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POlllBlE. 

FIGURE-6-SWITCHING TIMES 
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SENSE ,AM-PUFIER SEIJCTION GUIDE 
' . . .·. . . 

TYPE 

Features 

Packages 

ApplicatiOns 

Application 

Notes 

SN7520, SN7521 SN7522, SN7523 
SN7524, SN7525 

SN75234, SN75236' 

• Provide Memory Data Register • · o'pen-CQUector Output Stage • DuatScnse Channels 

• Comple.mentary Outputs / . 
J,N· 

Large Memories 

High Fan-Out 

J.N 

~ar9e Memories 

• Independent Strobes 

J.N 

General Purpose 

Sense Amplifiers 

SN7526, SN7527 

• Complete M~mory 

Data Function 

• Effective.Strobe Width' 

of 'Less than 10 r\s· 

J,N 

~igh-Performance 

Sense Amplifiers 

CA-101: Operating an.d Use of Series 7520N Sense Amplifiers 

block diagrams 

· INPUTSfAI 
lA2 

l:::::r:~ te2 
STROBE Se 

GATE GO--+----~~ 

SN7520. SN7521 

{Al~ INPUTS A2 
. OUTPUT 1W 

STROBE IS 

INPUTStAI~. • 
A2 

. OUTPUT 2W 
ST-RQBS2S · ·• 

{
A1 

INP~TS 
A2 

{., 
INPUTS 

82 

SN7528, SN7529 

SN75238, SN76239t 

•. , Te,st Points for Strobe 
Timing Adjustment 

• Dual Sense Channels 

J, N 

.. ,Gen~ral Purpose 

Sen·se AmPlifiers 

PRESET 

OUTPUT 0 

0 OUTPUT5 

CLEAR 

CL~AR 
SN7524. SN7525 

SN75234. SN75234t SN7526, SN7527 

INPUTS{:; 
s:rn.oaE').s'<>.~=-,.,...,-~~ 

; faA1 
, INPU/Sl.~:,\2 . 

STROSE S2 <>------~ 

· sfu752s. sN152e 
SN75238, SN75239t 

0UTP.UT 1~ 

,.~, 

o\iTPUT 2~"" · 

trypes SN75234, SN75235, SN75238, and SN75239 are indenticel to types SN7524, SN7525, SN7528, and SN7529, raspe~~il1ely,-e><cept that an additiorial ·su1ge ha~ be'e!"ll:J!iddid to The output gate 

to provide an inverted output. 

3-158 TEXAS INSTRUMENTS 
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SYSTEMS 
INTERFACE CIRCUITS 

SERIES 7520 
SENSE AMPLIFIERS 

HIGl:l-SPEEQSENSE AMPLIFIERS FOR CONV .. ERSION OF 
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL:LOGIC LEVELS 

performance features 

• . high SPf!18d and fast rec(>Very time 
• time and amplitude signal discrimination 
• adjustable input threshold voltage levels 
• ·narrow regl'on of threshold voltage uncertainty 

.•. multiple differential-input preamplifiers 
•. high'd-c n6i$8 margin--typically one volt . 
• · gqod ·.fan,-out capability · · · 

descritition 
{; ~ ·,;::·' ;!;:>. 

ease-of-design features 

• choice.of output circuit function 
• TTL or DTL drive capability 
• standard. logic supply voltages 
• plug-in configuration ideal for flow;soldering 

techniques 
• pins on 100-mil gtid spapings for industrial­

type circuit boards 

· .n:Series 7520 monolithic sense amplifiers are designed for use with high-speed memory systems.-These sense amplifiers 
detect bipolar differential-input signals from the memory and provide the interfac:e circuitry between 'the me,mory and 
the logic section. Low-level pulses originating in the memory,;;ire transformed into logic levels compatible with standard 
tra11s!sto~-trarisistor·logic (TTL) and dJode·transistor-logic (DTL) circuits. · 

These sense anipl.ifier!f' feature multiple, differential-input preamplifiers and versatile ga'fing and output circuits, 
petrilitting a· significant reduction 'in the circuitry required- to accomplish the sensing function. A unique circuit design 
provideirirtherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature 
ranges-,· Independent strobing. of each of :the dual sense-input channels ensures maximum ·versatility an~ permits 
detection to occur when the signal-to-noise ratio is at a maximum, Ttie gate and strobe inputs and the.outputs are 
compatible with standard fTL and DTL digital logic circuits . 

. The SN7520 and SN7521 circuits mayrbeused to perform thefunctionsofaflip-flop or registerwhich respcmdsto th~ 
sense ;;ind strobe input conditions. 

The SN7522 and SN7523 circuits feature a high·fan-0ut, single-ended, open-collector output S'tage .. In addition, they 
may be used to expand the inputs to an SN7520 or.SN7521 circult,:or,to perform the.Wired-AND function. 

' ' ' ' 
The SN7524 and SN7525 circuits provide for independe.nt, dual-channel sensing with s_eparate outputs. 

The SN752~ and SN7527 circuits have a t;>-type flip-flop output with external .clear· and preset inputs. 

The SN7528 and SN7529 circuits are similar to the SN7524 and SN7525 exciept that the output of each preamplifier is 
available as a test point. 

CO.NTENTS 

DESIGN CHARACTERISTICS, CIRCUIT OPERATION, AND OTHER 
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SERltS 7520 
SENSE AMPLIFIERS 

design characteristics circuit operation 

3-160 

Series 7520 sense amplifiers are completely d-c 
coupled. Previous designs have resulted in circuits in 
which the threshold level could not be closely 
controlled because they were highly sensitive to 
changes in the d-c levels throughout the amplifier. 
This was due primarily to the required tolerances on 
the absolute value of resistors and the resistor 
temperature coefficients. The "matched-amplifier" 
design of Series 7520 circuits depends on resistor 
ratios rather than absolute values. In this design, 
excellent stability of the threshold level can be 
maintained despite component variations and changes 
in bias levels. The capability of multiple-input ampli­
fiers increases the versatility of the design. 

The basic circuit is used to implement several sense 
amplifier designs. Additional logic circuitry is added 
to the strobe-gate output to provide versatile sensing 
functions. The outputs of two or more input ampli­
fiers can be combined to implement multiple-input 
amplifiers, a function not previously available in 
integrated form. The d-c coupled design eliminates 
many of the problems associated with overload 
recovery time and threshold shift (with high input 
repetition rates) usually encountered in sense ampli­
fier designs that use reactive coupling components. 

The basic Series 7520 sense amp I ifier strobe and 
threshold circuit is shown in Figure A: The design 
uses a "matched-amplifier" concept which takes 
advantage of the inherent excellent component 
matching and thermal tracking characteristics of 
monolithic integrated circuits. A reference amplifier 
is used to generate the collector reference voltage 
which is distributed to the input amplifiers. Applica­
tion of an external reference voltage, Vref. establishes 
the input-amplifier threshold voltage level, VT. The 
design is such that there is 1 : 1 correspondence 
between the applied reference voltage, Vref. and the 
nominal threshold voltage level, VT. The reference 
and input amplifiers use identical circuit configura­
tions; therefore, changes in bias levels introduced into 
the input amplifier, through changes in temperature 
or power-supply voltage levels, are compensated by 
similar changes in the reference amplifier. 

The collector reference voltage, supplied by the 
reference amplifier, can be used to control the 
threshold-voltage level of more than one input ampli­
fier, thereby establishing equal threshold levels to all 
of the input sense channels simultaneously. 

REFERENCE INPUT r•----- AMPLIFIER ____ _,.,_ _______ , AMPLIFIER 

Vee+<>-'----<>---<>----.--..-~.--~ 

Patent pending 

COLLECTOR 
REFERENCE VOLTAGE 
BUS 

FIGURE A-BASIC SERIES 7520 SENSE-AMPLIFIER CIRCUIT 
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circuit operation (continued) 

The second stage of the input amplifier is a TTL gate. 
The gate provides the threshold action for the input 
sense channel and provides a convenient point in the 
circuit to accomplish the strobe function. The 
differential-input sense signal switches the output of 
the TTL gate only when the strobe input voltage is 
higher than the logic input threshold voltage. The 
strobe input, therefore, provides the sense amplifier 
with the capability of time discrimination, allowing 
the input signal to be detected when the 
signal-to-noise ratio is at a maximum. 

SERIES 7S20 
SENSE AMPLIFIERS 

SN7520 and SN7521 circuit (continued) 

or register that is set by signals at the differential­
ihput terminals. Reset of the register is performed at 
the Gz input. Capacitive coupling from output Z to 
Gy results in output pulse stretching. In either 
connection, complementary output levels are avail­
able. The gate and strobe inputs and the outputs are 
compatible with standard TTL logic. The input 
function of SN7520/SN7521 can be expanded by 
connecting the Y output of SN7522/SN7523 to the 
Gy input of the circuit being expanded. 

SN7522 and SN7523 circuit 

The logic inputs (i.e., gate and strobe) of Series 7520 
sense amplifiers are designed to be compatible with 
Series 74 TTL digital integrated circuits. The 
multiple-emitter transistors are utilized to provide 
inherent switching-time advantages over other 
saturated-logic schemes. The same guaranteed noise 
margin and logic threshold voltage as for Series 74 are 
·assured each of the gate and strobe inputs. This is 
accomplished by testing each logic input under 
standard Series 74 test conditions, i.e., 2 volts for 
high-level input con"dition and 0.8 volt for low-level 
input conditions. Since the guaranteed minimum 
high-level output voltage is 2.4 volts and the 
guaranteed .maximum low-level output voltage is 0.4 
volt, a minimum noise margin of 0.4 volt is assured at 
ea~h input. 

This circuit is a dual-channel sense amplifier with the. •· 
preamplifiers connected to a common output stage. 
The output circuit features an open-collector output 

SN7520 and SN752l circuit 

This circuit is a dual-channel sense amplifierwith the 
preamplifiers connected to a common output stage 
and a complementary output stage. The output 
circuit is composed of two cascaded NAN D gates, 
each With external gate inputs. External connection 
of the Z output and the G'{ input results in a flip-flop 

FIGURE B 
SN7520/SN7521 LOGIC DIAGRAM 

logic: Y = Gy +A ·SA+ B • Ss 

Z = Gz + Y 
z = Gz + GylA + SAl IB + Ssl 

which permits two or more of these outputs to be 
connected in the wire-AND configuration. Each 
package includes a load resistor that may be used as 
the output pull-up resistor. High sink-current 
capability is a feature of this design, and a separate 
ground terminal is used for the output circuitry. 
These devices can also be used as input expanders for 
the SN7520/SN7521 circuit. 

FIGURE C 
SN7522/SN7523 LOGIC DIAGRAM 

logic: Y = _G IA+ SA) (B + Ssl 

SN7524 and SN7525 circuit 

This circuit features two completely independent 
sense amplifiers in a single package. Each channel 
features high fan-out capability. 

INPUTS 
A2 {Al~ 

. ·. OUTPUT lW 

STROB~E:~~ 
INPUTS 

A2 . . .· ·. . . . . . OUTPUT 2W 

STROBE 25 

FIGURED 
SN7524/SN7525 LOGIC DIAGRAM 

SN75234/SN75235 SAME EXCEPT INVERTED OUTPUT 

logic: W c AS for SN7524 and SN7525 
W =AS for SN75234 and SN75235 
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SERIES 7520 
SENSE AMPLIFIERS 

SN7526 and SN7527 circuit 

This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to_ a D-type flip-flop with 
external clear and preset inputs. A delay between the 
strobe input terminals and the clock input of the 
flip-flop ensures that data is set up at the D input of 
the flip-flop prior to clocking. 

{
A1 

INPUTS 
A2 

{ 
B1 

INPUTS 
B2 

PRESET 

6 

CLEAR 

CLEAR 

FIGURE E 
SN7526/SN7527 LOGIC DIAGRAM 

logic: See truth table on page 14. 

SN7528 and SN7529 circuit 

OUTPUT Q 

OUTPUT Q 

This circuit features two separate single-preamplifier 
sense amplifiers in a single package. The output of 
each preamplifier is available as a test point. These 
test points can be used to observe the amplified core 
signal to facilitate accurate strobe timing. When using 
this device, care should be taken to avoid coupling 
the strobe signal or other stray signals to the test 
point. Excessive loading of the test point is also to be 
avoided. The result of either coupling or loading will 
be a change in the threshold voltage of the device. 
The outpl\t circuit of each channel features a simple 
TTL gate configuration with a high fan,out 
capability. 

~A1 
INPUTS 

A2 OUTPUT 1W 

INPUTS j2Al 
~A2 OUTPUT 2W 

STROBE S2 ~----~ 

FIGURE F 
SN7528/SN7529 LOGIC DIAGRAM 

SN75238/SN75239 SAME EXCEPT INVERTED OUTPUT 

logic: W = AS for SN7528 and SN7529 
W =AS for SN75238 and SN75239 

SN75234, SN75235, SN75238, SN75239 circuits 

These dual sense amplifier circuits are the same as 
SN7524, SN7525, SN7528, and SN7529, 
respectively, except that an additional stage has been 
added to the output gate to provide an inverted 
output. Compared to using a separate gate for 
inversion, not only is p11ckage count reduced, but less 
propagation delay is added. 

reference voltage considerations 

These sense amplifiers feature a variable-threshold 
voltage level with simultan~ous adjustment of both 
sense channels or both sense amplifiers by a single 
reference voltage. The operating threshold voltage 
level of the input amplifiers is established by and is 
approximately equal to the applied reference input 
voltage, Vref- Sever;il methods may be used to supply 
this reference voltage; however, methods given here 
wil I be limited to the discussion of fundamental 
design considerations. These sense amplifiers are 
recommended for use in systems requiring threshold 
voltage levels of ±15 to ±40 mV. 

A simple method of generating the reference voltage 
is the use of a resistor voltage diyider from either the 
positive (V CC+) or negative (V CC-l voltage supplies. 
See Figure G. This type of voltage _divider may be 
used to supply an individual reference amplifier or to 
supply a number of paralleled reference amplifiers. 
The bias current required at the reference amplifier 
input is low_ (nominally 30 µA); therefore, voltage 
dividers of this type may normally be operated with 
very low current requirements. In noisy environ-
111ents, the use of a filter capacitor across the inputs is 
recommended. By locating the capacitor asclose to 
the .device terminals as possible, noise and stray 
signals will be presented common-mode to the 
reference amplifier and thus be rejected. 

Vee•~"' , 
R2 - -

REFERENCE 
~ - AMPLIFIER 

~EFER_eNce 
Vee ~MPLIFIER 

R1 

FIG\JRE G 
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SERIES 7520 
SENSE AMPLIFIERS 

input line layout considerations 

Input sensitivity and device speed require adequate precautions in the routing of signal input and reference lines to 
prevent noise pickup. Bypassing of supply and reference inputs at the device with low-inductance disc ceramic 
capacitors, and use of a good ground plane to separate strobe and output lines from sense and reference input lines, is 
recommended. 

sense-input termination resistor considerations 

Termination resistors are intentionally omitted from 
the sense-input terminals so the designer may select 
resistor values which will be compatible with the 
particular application. Matched termination resistors, 
(RT, Figure H), normally in the range of 25 Q to 
200 Q each, are required not only to terminate the 
sense line in a desired impedance but also to provide a 
d-c path for the sense-input bias currents. Careful 
matching of the resistor pairs should be observed or 
effective common-mode rejection will be reduced. 

output drive capability 

FIGURE H 

The output circuits of these sense amplifiers feature the ability to sink or supply load current, This capability permits 
direct use with both TTL- and DTL-type loads. The open-collector output of the SN7522/SN7523 circuit may be 
connected to similar outputs to perform the wire-AND function. Load currents (out of the output terminal) are 
specified as negative v.alues. Arrows on the d-c test circuit indicate the actual direction of current flow. 

logic input current requirements 

Logic input ·current requirements are specified at worst-case power-supply conditions over the operating free-air 
temperature range of 0°C to 70°C. The logic input currents are identical to and compatible with Series 74 TTL digital 
integrated circuits. Each logic input of the multiple-emitter input trans·istors requires no more than a 1.6-mA flow out 
of the input at a low logic level. Each input emitter requires current into the input when it is at a high-logic level. This 
current is 40 µA maximum. Currents into the input terminals are specified as positive values. Arrows on the d-c test 
circuits indicate the actual direction of current flow. 

absolute maximum ratings (over free-air temperature range unless otherwise noted) 

Supply voltages (see Note 1) 

Vee+ .... . 
Vee- .... . 

Differential input voltage, VJD or Vref 
Voltage from any input to ground (see Note 2) 
Operating free-air temperature range, TA 
Storage temperature range, T stg 

recommended operating conditions 

V cc+ (see Note 1) 
Vee- (see Note 1) 
Vref 

NOTES: 1. These voltage values are with respect to network ground terminal. 

MIN 

4.75 
-4.75 

15 

2. Strobe and gate input voltages must be zero or positive with respect to network ground terminal. 

NOM 

5 
-5 

7V 
-7V 
±5 v 
5.5 v 

0°C to 70°C 
-55°Cto 150°C 

MAX UNIT 

5.25 v 
-5.25 v 

40 mV 

• 
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CIRCUIT TYPES SN7S20,SN7S21 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENT ARY OUTPUTS 

TRUTH TABLE JORN 

INPUTS OUTPUTS DUAL-IN-LINE PACKAGE (TOP VIEW) 

A B Gy Gz SA Ss y z 

x x L x x x H Gz 

H x x x H x H Gz 

STROBE GATE OUTPUTS STROBE GATE 

Vee+ SA Gy ~ SB Gz GND 

x H x x x H H Gz 

L L H x x x L H 

L x H x x L L H 

x L H x L x L H 

x x H x L L L H 

x x x L x x x H 

• definition of logic levels 

INPUT H L x 
Cext ~ -Vref +Vref ~ Vcc-

INPUTS INPUTS 

A or Bt V10 ;;>VT max V10 <VT min Irrelevant 

Any G or S Vi> V1H min Vi< V1L max Irrelevant 

t A and B are differential voltages (V 10) between A 1 and 

A2 or 61 and 82, respectively. For these circuits, V1o is 

considered positive regardles's of which terminal of each 

pair is positive with respect to the other. 

positive logic: Y = Gy +A· SA+ B • s8 

z = Gz + v 
z = Gz + GylA + sA11li + s81 

electrical characteristics {unless otherwise noted Vee+ = 5 V, Vee- = -5 V, TA= 0°e to 10°e) 

TEST 
TYPt MAX PARAMETER 

FIGURE TEST CONDITIONS MIN 

SN7520 11 15 19 

Differential input thresh9ld 
Vref= 15mV 

SN7521 8 15 22 
VT 1 

voltage (see Note 3, page 17) SN7520 36 40 44 
Vref = 40 mV 

SN7521 33 40 47 

Comrilori-mode input firing 
Vref = 40 mV, V1(S) = V1H 

V1cF none Common-mode-input pulse: ±2.5 
voltage (see Note 4, page 17) 

tr,,:;;; 15 ns, tf < 15 ns, tw = 50 ns 

'1s Differential-input bias current 2 Vee+= 5_25 v, Vee-= -5.25 v, V10 = 0 30 75 

110 Differential-input offset current 2 Vee+= 5.25 v, Vee-= -5.25 v, V10 = 0 0.5 

V1H 
High-level input voltage 

3 2 
(strobe and gate inputs) 

V1L 
Low-level input voltage 

3 0.8 
(strobe and gate inputs) 

VoH High-level output voltage 3 Vee+= 4.75 v, Vee-= -4.75 v, loH = -400 µ.A 2.4 4 

Vol Low-levet output voltage 3 Vee+= 4.75 v, Vee-= -4.75 v, loL=16mA 0.25 0.4 

l1H 
High-level input current 

4 
Vee+= 5.25 v, Vee-= -5.25 v, V1H=2.4V 40 

(strobe and gate inputs) Vee+= 5.25 v, Vee-= -5.25 v, V1H = 5.25 V 1 

l/L 
Low-level input current 

(strobe and gate inputs) 
4 vcc+ = 5.25 v. Vee-= -5.25 v, V1L~0.4V -1 -1.6 

Short-circuit ou.tput 

loslYI current into Y 5 Vee+= 5.25 v, Vee-~ -5.25 v -3 -5 

Short-circuit output 
10SIZI current into z 5 Vee+= 5.25 v, Vee-= -5.25 v -2.1 -35 

Ice+ Supply current from V cc+ 6 Vee+= 5.25 v, Vee-= -5.25 v, TA= 25°C 28 40 

Ice- Supply.current from Vee- 6 vcc+ = 5.25 v, Vee-= -5.25 v, TA= 25"c -14 ..c20 

:f:All typical values are at Vee+= 5 V,Vcc- = -5 V,.TA =o.25°C. 
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CIRCUIT TYPES SN7S20,SN7S21 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 

switching characteristics, Vee+ = 5 V, Vee- = -5 V, Cext > 100 pF, TA = 25° C 

PROPAGATION OE LAV TIMES TEST 
TEST CONDITIONS MIN TYP MAX UNIT 

SYMBOL FROM INPUT TO OUTPUT FIGURE 

tPLH(DY) 32 
25 40 

A1-A2 OR B1-B2 y CL=15pF, RL=288n ns 
tpHL(DY) 20 

tPLHiDZ) 32 
30 

A1-A2 OR B1-B2 z CL=15pF, RL = 288 n ns 
tPHL(Dzl 35 55 

tPLH(SY) 32 
15 30 

STROBE A ORB y CL=15pF, RL = 288 n ns 
tPHL(SY) 20 

tPLH(SZ) 
STROBE A ORB 32 

30 z CL=15pF, RL =288 n ns 
lPHL(Sz) 35 55 

lPLH(GY, Y) 15 25 
GATE Gy y 33 CL=15pF, RL =288 n ns 

lPHL(GY, Y) 10 

tPLH(GY, Z) 33 
15 

GATE Gy z CL=15pF, RL=288n ns 
tPHL(GY, Z) 20 30 

tPLH(GZ, Z) 15 
GATE Gz z 34 CL=15pF, RL = 288 n ns 

lPHL(GZ Z) 10 20 

typical recovery and cycle times, V cc+ = 5 V, V CC- = -5 V, Cext > 100 pF, TA = 25° C 

-
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Differential-input overload recovery time Differential Input Pulse: 
20 lorD (see Note_5) tr = ti = 20 ns 

ns 
; V10=2V, 

Common-mode-input overload recovery Comm011-Mode Input Pulse_-
20 tore (see Note 61 

flS 
V1c=±2V, t, = tf = 20 ns 

tcyc(minl Minimum cycle time 200 ns 

NOTES: 5. Differ~ntial--input overload recovery time is t,he time necessary: for the device. to recover from the specifi€d_.diffeirential-input-

overlo'.;ic! signal prior to the strObe-enable signa;l. 

6. Comrf1Qn~mode-inpl\t overload rn·cavery time is the time necessary for the device .to _recover from the specifi~d common-mode­

input pverload signal prior to the strobe-enable signal. 

schematic 

vcc+ ~----~--~ -----i 

INPUTS{A1 

A2 

1----+------+~Cext 

-n 
STROBE SA~-+---~-++---+--+-- ;1-t OUTPUT Z 

{
B1 

INPUTS 
B2 

STROBE s8 , 

vee-

-1-4-~_GNO 

GATE 

Gz 

OUTPUT 
y 
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CIRCUIT TYPES SN7522, SN7523 
DUAL-CHANNEL SENSE AMPLIFIERS 

TRUTH TABLE 

INPUTS OUTPUT 

A B G SA Se y 

L L H x x H 

L x H x L H 

x L H L x H 

x x H L L H 

x x L x x L 

H x x H x L 

x H x x H L 

definition of logic levels 

INPUT H L x 
A or Bt V10 >VT max V10< VT min Irrelevant 

Any G or S V1 > V1H min Vi< V1L max Irrelevant 

tA and Bare differential voltages (V10) between A1 and 

A2 or 81 and 82, respectively. For these circuits, V10 is 

considered positive regardless of which terminal of each 

pair is positive with respect to the other. 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

STROBE GATE GND ~8t- STROBE GND 
Vee+ SA G 2 y SB AL 1 

Cext ~ -Vref +Vref ~ Vcc-
1 NPUTS INPUTS 

positive logic: Y = G(A + S Al (B + S81 

electrical characteristics (unless otherwise noted Vee+= 5 V, Vee-= -5 V, TA= 0°e to 70°e) 

TEST 
PARAMETER 

FIGURE 
TEST CONDITIONS MIN TYP:j: MAX 

SN7522 11 15 19 

Differential input threshold 
Vref=15mV 

SN7523 8 15 22 
VT 7 

voltage (see Note 3, page 17) SN7522 36 40 44 
Vref = 40 mV 

SN7523 33 40 47 

Common-mode input firing 
Vref = 40 mV, V1(S) = V1H 

V1cF none Common-mode input pulse: ±2.5 
voltage (see Note 4, page 17) 

tr,;;; 15 ns, tf,;;; 15 ns, tw = 50 ns 

11s Differential-input bias current 2 vcc+ = 5.25 v, Vee-= -5.25 v, V10 =O 30 75 

110 Differential-input offset current 2 Vee+= 5.25 v, Vee-= -5.25 v, V10 = 0 0.5 

V1H 
H igh·level input voltage 

(strobe and gate inputs) 
8 2 

Vil 
Low-level input voltage 

8 0.8 
(strobe and gate inputs) 

VoH High-level output voltage 8 Vee+= 4.75 v, Vee-= -4.75 v, loH = -400µA 2.4 4 

Vol Low-level output voltage 8 Vcc+=4.75V, Vee-= -4.75 v, lol = 16 mA 0.25 0.4 

High-level input current Vee+= 5.25 v, Vee~= -5.25 v, V1H = 2.4 V 40 
l1H 9 

(strobe and gate inputs) Vee+= 5.25 v, Vee-= -5.25 v, V1H = 5.25 V 1 

l1L 
Low-level input current 

9 Vee+= 5.25 v, 
(stiobe and gate inputs) 

Vee-= -5.25 v, VIL= 0.4 V -1 -1.6 

loH High-level output current 10 Vee+= 4.75 v, Vee-= -4.75 v, Vo= 5.25 V 250 

ios Short-circuit output current 11 Vee+= s.25 v, Vee-= -5.25 v -2.1 -3.5 

ice+ Supply current from V CC+ 6 Vee+= 5.25 v, Vee-= -5.25 v, TA= 25°C 27 40 

Ice- Supply current from Vee- 6 Vee+= 5.25 v, Vee-= -5.25 v, TA= 25°C -15 -20 

:!:All typical values are at Vee+= 5 V, Vee-= -5 V, TA"" 25°C. 
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CIRCUIT TYPES SN7522, SN7523 
DUAL-CHANNEL SENSE AMPLIFIERS 

switching characteristics, Vee+= 5 V, Vee-= -5 V, eext;;:;. 100 pF, TA= 25°e 

PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX UNIT 

SYMBOL FROM INPUT TO OUTPUT FIGURE 

tPLH(D) 
A 1-A2 OR B 1-82 

20 y 35 CL=15pF, RL=288ll ns 
tPHL(D) 30 45 

tPLH(S) 
CL=15pF, 

20 
STROBE A ORB y 35 RL = 288 ll ns 

tPHL(S) 20 40 

tPLH(G) 10 
GATE y 36 CL= 15pF, RL = 288 ll ns 

tPHL(G) 15 25 
. . 

typical recovery and cycle times, Vee+= 5 V, Vee-= -5 V, eext;;:;. 100 pF, TA= 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Differential-input overload recovery time Differential Input Pulse: 
20 torD ns 

(see Note 51 V10=2V, tr= tf = 20 ns 

Common-mode-input overload recovery Common-Mode Input Pulse: 
20 tore ns 

(see Note 61 V1c=±2V, tr= tf = 20 ns 

tcyc(min) Minimum cycle time 200 ns 

NOTES: 6. Differential-input overload recovery time is the time necessary for the device to recover from the Specified differential 
input~overload signal prior.to the strobe-enable signal. 

6. Common~mode-input overload recovery time is the time necessary for the device to recover from. the specified common-mode­
input overload signal prior to the strobe-enable signal.· 

schematic 

INPUTS{ Al 

A2 

INPUTS{ Bl 

82 

STROBE B o---t------------t--' 
Vee-

OUTPUT Y 

• 
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CIRCUIT TYPES SN7S22, SN7S23 
DUAL-CHANNEL SENSE AMPLIFIERS 

• 

3-168 

APPLICATION DATA 

combined fan-out and wire-AND capabilities 

The open-collector TTL gate, when supplied with a proper load resistor (RLl. may be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no 
other open-collector gates are paralleled, this gate may be used to drive ten Series !;)4/74 loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if one of the paralleled outputs is sinking all the current. 

In both conditions (low and high level) the value of RL is determined by: 

RL = VRL 
IRL 

where VRL is the voltage drop in volts, and IRL is the current in amperes. 

high-level (off-state) circuit calculations (see figure I) 

The allowable voltage drop across the load resistor (VRLl is the difference between Vee applied and the VoH level 
required at the load: 

VRL = Vcc-VoH min 

The total current through the load resistor (I RL) is the sum of the load currents 01H) and off-state reverse currents 
OoH) through each of the wire-AND-connected outputs: 

IRL = 11. loH + N. l1H to TTL loads 

Therefore, calculations for the maximum value of RL would be: 

Vcc-VoH min 
RL(max) = 11. loH + N. l1H 

where T/ = number of gates wire-AND-connected, and N = number of TTL loads. 

10H 

"=4 
D · loH = 4 · 250 µA 

TTL LOADS 

N=3 

N • llH = 3 • 40 µA 

Calculation: 

Vcc-VoH min 
RL(max) = 11 • IQH + N • l1H 

5- 2.4 
RL(maxl ------n 

0.001 + 0.00012 

FIGURE I-HIGH-LEVEL CIRCUIT CONDITIONS 
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CIRCUIT TYPES SN7S221 SN7S23 
DUAL-CHANNEL SENSE AM·PLIF IERS 

APPLICATION DATA 

low-level (on-State) circuit calculations (see figure J) 

The current. through the resistor must be limited to the maximum sink-current of one output transistor. Note that if 
several .output transistprs are wire-AND connected, the current through R L may be shared by those paralleled 
transistors.· 1-1owever, unle$S it i:an be absolutely guaranteed that more than one transistor will be on during low-level 
periods, the current must be limited to 16 mA, the maximum current which will ensure a low-level maximum of o.4 
volt. 

Also, tan-out most be considered. Part of the 16 mA will be supplied from the inputs which are being driven'. thiS 
reduces the amount of current which can be allowed through RL; 

Ther!lfore,· the ec;iuation used to dl!termine the minimum value of R l would be: 

. Vee - Vol max 
RL(min) = loL capability - N • I ( L 

MAX,MUM loL CAPABILITY 

OF ONE OUTPUT= 16mA 

N=3. 

N ·Ill =3 · f.6mA 

driving se~i~s 54/74 loads and combining outputs 

Table 1 provides minimum and maximum· resistor 
'values, .calCuiated from equations shown above, .for 
driving one to ten Sliries 54n4.loads and wire-AND. 
connecting two to seven parallel outputs, Each value, 

. shown for one wire-AND output is determined by the 
f!ln-out plus the cutoff current of a single output 
'transistor. Extension beyond 5everi wire-AND con­
·nections ·is ilermitted with fan-outs of severi or lessif/ 
a valid minimum and maximum Ri_ is possible. When 

..•. ·. · f;inning-out ti> ten Slir'ies. 54/74 loads, tl:ia'.calculatipn 
. for the minimum value of Ri_ indicates tnat arl' 

infinite resistance. shou Id be used .(\/ RL + 0 = 00); 

however, the use of a 4'kfl re~istor in this case·wm 
satisfy the high-level condition and limit the low level 
to less than 0.43 volt. 

Calculation: 

RL(min) 
. vc;;c - Vol max 

IOL capability - N • ·10L 

··RL(minl 
5-0:4 4.6 . 

0.016 - o,0048 n = o:Dfi2 n = 410 n 

t:C.urrent mtb OFF •outpUts is negligible afthe tow lbgic level. 

TABLE 1·· 

:j:-·A.t1 v~lues shO\nln in the t~bJ~ arEf based on: 

Hisfi~·leVei ·t?-o,ndi~ions:. Vet ='5 V, VaH· rryin '.0:=, 2.4'.V 

Low-level c6'~dit10nS: Yee= 5 ·v, Vo1,.. rriax·= 0.4 V 
X-Not reCofnmended or not pO~,Sibte. 
§-Th~.the:oretical value i$ 00 • See explana~ion in teX:t-~ 
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CIRCUIT TYPES SN7S24, SN7S2S 
DUAL. SENSE .AMPLIFIERS 

TRUTH TABLE JORN 

INPUTS OUTPUT 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

A s w OUTPUT OUTPUT 
1W GND 2W STROBE 

H H H 2 2S 

L x L 

x L L 

definition of logic levels 

INPUT H L x 
At V1D;;. VT max V1D ~VT min Irrelevant 

s Vi;;. V1H min Vi~ V1L max Irrelevant 

• t A is a differential voltage (VI ol between A 1 and A2. For 

these circuits, V10 is considered positive regardless of 

which terminal is positive with respect to the other. 

Cext ~ -Vref +Vref ~ Vcc-
INPUTS INPUTS 

positive logic: W =AS 

NC-No internal connection 

electrical characteristics (unless otherwise noted Vee+= 5 V, Vee-= -5 V, TA= 0°e to 70°e) 

TEST 
TYP:f PARAMETER TEST CONDITIONS MIN MAX 

FIGURE 

SN7524 11 15 19 

Differential-input threshold 
Vret=15mV 

SN7525 8 15 22 
VT 12 

voltage (see Note 3, page 17) SN7524 36 40 44 
Vref = 40 mV 

SN7525 33 40 47 

Common-mode input firing 
Vref = 40 mV, V1(S) = V1H 

V1cF none Common-Mode Input Pulse: ±2.5 
voltage (see Note 4, page 17) 

tr ~ 15 ns, If ~ 15 ns, tw = 50 ns 

llB 
Differential-input bias 

2 Vee+= 5.25 v, Vee-= -5.25 v, V10 = 0 30 75 
current 

110 
Differential-input offset 

2 Vee+= 5.2.5 v, Vee-= -5.25 v. V10 = 0 0.5 
current 

V1H 
High-level input voltage 

(strobe inputs) 
13 2 

V1L 
Low-level input voltage 

(strobe i,nputs) 
13 0.8 

VoH H igh·level output voltage 13 Vee+= 4.75 v, Vee-= -4.75 v, IQH = -400µA 2.4 4 

Vol Low'leVel output voltage 13 Vcc+=4.75V, Vce-=-4.75V, loL = 16mA 0.25 0.4 

High-level-input curreht Vee+= 5.25 v, Vee-= -5.25 v, V1H = 2.4V 40 
l1H 14 

(strobe input~) Vee+= 5.25 v, Vee-= -5.25 v, V1H = 5.25 V 1 

l1L 
Low-leveJ input curf~rit 

14 Vee+= 5.25 v, Vee-= -5.25 v, V1L=0.4V -1 -1.6 
(strobe inputs') ... 

las. Short-_ci'rcuil.outpUt curr.ent 15 Vee+= 5.25 v, Vee-= ~5.25 v -2.1 -3.5 

Ice+ Supply current from V cc+ 6 Vee+= 5.25 v, Vee-= -5.25 v, TA=25°e 25 40 

ice~ Supply current from Vee- 6 Vee+= 5.25 v, Vee-= -5.25V, TA= 25°C -15 -20 

+Ail typical values are at Vee+= 5 V, Vee-= -5 V, TA= 25°e. 
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CIRCUIT TYPES SN7S24, SN7S2S 
DUAL SENSE AMPLIFIERS 

switching characteristics, Vee+= 5 V, Vee-= -5 V, eext;;;;. 100 pF, TA= 25°e 

PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX UNIT 

SYMBOL FROM INPUT TO OUTPUT FIGURE 

tPLH(D) 25 40 
A1-A2 w 37 eL=15pF, RL = 288 n ns 

tPHL(D) 20 

tPLH(S) 
STROBE 

15 30 w 37 eL=15pF, RL=288n ns 
tPHL(S) 20 

typical recovery and cycle times, Vee+= 5 V, Vee-= -5 V, eext ~ 100 pF, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Differential-input overload recovery time Differential Input Pulse: 
20 torD ns 

(see Note 5) V10 = 2V, tr= tf = 20 ns 

Common-mode-input overload recovery time Common-Mode Input Pulse: 
20 tore (see Note 6) V1c=±2V, tr= If= 20 ns 

ns 

'tcyc(min) Minimum cycle time 200 ns 

NOTES: 5. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-

overload signal prior to the strobe-enable signal. 

6. Common-mode-input overload recovery time'is 1:he time necessary for the device to recover from the specified common-mode­

input overload signal prior to the strobe-enable signal. 

schematic 

f----1--------.~-o cext 

vref { -

+ 

{

1A1 

INPUTS 

1A2 

OUTPUT lW 

{ 

2A1 

INPUTS 

2A2 

STROBE2So---t---~--------r-~ 
OUTPUT 2W 

vee-
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CIRCUIT TYPES SN7526, SN7527 
., ' ' ' _.,~ 

DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS 

TRUTH TABLE 

INPUTS AT TIME OF STROBE TRANSITION OUTPUTS 
A B SA_ ~ a a 
H x t L H L 
H x t t H L 
x H L t H L 
x H t t H L 
L L t t L H 
L x t L L H 
x L L t L H 

x x H t No Change 
x x l H No Change 

NOTES: A. H = high level {steady state), L = low level (steady state}, 
t = transition from low level to high level, X = irrelevant. 

B. lnfo-rmation at the inputs is transferred to the outputs on the 
positive-going edge of the strobe pulse. 

d(!fillition of IQ~ic levels 

INPUT H L 

A or Bt V10;;. VT max Vm <VT min 

!iA or Ss Vi;;. V1H min V1 < V1L max 

t A and B are differential voltages (V 1 ol between A 1 and 
A2 or 81 and B2, respectively. For these circuits, V10 is 
considered positive regardless of which terminal of each 
pair is pq$!tive with respect to the other. 

JOR Iii 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

STROBE OUTPUTS STROBE 

Vee+ SA CLEAR~ SB PRESET GND 

~ .-Vref +Vref 

INPUTS 
Vee-

positive logic: Low input to preset sets Q to high level. 
Low input to clear resets 0 to low le\,lel. 
Preset and clear dominate all other iliputs. 

NC~No internal connection 

recommended operating conditions~ 

MIN MAX UNIT 
Width of clear or preset pulse, tw 30 ns 
Width of strobe pulse, tw 30 ns 

Input setup time, tsetupO 20 ns 

Input hold time, tholdo 5 ns 

eh1ctrical characteristics (4nless otherwise noted Vee+= 5 V, Vee-= -5 V, TA = 0°e to 70°e) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYPt MAX UNIT 
FIGURE 

Vref = 15 mV 
SN7526 11 15 19 

Differential input thre. ·1old SN7527 8 15 22 
VT 16 

SN7526 36 40 44 
mV 

voltage (see Note 3, pas• 17) 
Vref = 40 mV 

SN7527 33 40 47 

Common-mode input firing 
Vref = 40 mV, V1(S) - V1H 

ViCF none Common-Mode /nplit Pulse: ±2.5 v 
voltage (see Note 4, page 17) 

tr< 15_ns, If,;; 15 ns, tW""50ns 

llB Differential input bias current 2 Vee+ - 5.25 v, Vee- - -5.25 v, V10 -0 30 75 µA 
110 Differential-input offset current 2 Vee+ - 5.25 v, Vee-= -5.25 v, V10 = 0 0.5 µA 

V1H 
HiQh-level input voltage at 

17 2 v 
strobe, preset, and.clear inputs 

V1L 
Low-level input voltage at 

17 
.·. 

0.8 v 
strobe, preset, and clear inputs 

VQH H igh-lev~1-output voltage 17 Vee+ - 4.75 v, Vee-= -4.75 v, IQH = -400 µA 2.4 3.6 v 
VoL Low-level output voltage 17 Vee+ - 4.75 v, Vee-= -4.75 v, IQL = 16 mA ..:.:. 0.26 0.4 v 

clear and strobe inputs 
19 Vee+= 5.25 v, Vee-= -5.25 v, V1H = 2.4 V 

80 
µA 

High-level preset input 120 
l1H 

input current clear and strobe inputs 2 
preset input 

19 Vee+= 5.25 v, Vee-= -5.25 v, V1H = 5.25 V 
3 

mA 

l1L 
Low-level clear anp strobe inputs 

19 Vee+= 5.25 v, Vee-= -5.25 v. V1L=0.4V 
-2 -3.2 

mA 
input current preset input -3 -4.8 

ios Short-circuit output current~ 18 Vee+ - 5.25 v, Vee- - ~5.25 v -18 -57 mA 
ice+ Supply current from Vee+ 6 Vee+ - 5.25 v, Vee- - -5.25 v, TA - 25 C 27 40 mA 
ice- Supply ~urrent from Vee~ 6 vcc+ - 5.25 v, Vee-= -5.25 v, TA= 25 C -10 -20 mA 

~I These are in addition to the conditions on Page 5. -See \Naveforms in Figure 30~ 
0setup time is thE;i interval immediately preceding the positive-going edge of the strobe pulse during which interval the data to be recognized 

must be maintained at the input.to ensure its recognition. 
0 Hold time is the interval imm,ediately following the positive-going edge of ~he strobe pulse during which interval the data to be recognized 

must be maintained at the input to ensure its continued recognition. 
+A11 typical values are at VcC+ = 5 V, Vee--= ·-5 V, TA= 25°C. 
§Not more than one output should be shorted at a time, and-duration of the short-circuit test should not exceed one second. 
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CIRCUIT TYPES SN7526, SN7527 
DUAL-CHANNEL SENSE AMPLIFIERS WITH OUTPUT DATA REGISTERS 

switching characteristics, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

PROPAGATION DELAY TIMES TEST 

SYMBOL FROM INPUT 
TEST CONDITIONS MIN TYP MAX UNIT 

TO OUTPUT FIGURE 

tPLH(SQ) 
STROBE SA or SB. Q 38 

25 45 
CL=15pF, RL = 288 fl ns 

tPHL(SQ) 30 45 

tPLH(SQ) 
STROBE SA or Ss Q CL=15pF, 

25 45 
38 RL = 288f! ns 

tPHL(SOJ 30 45 

tPLH(CQ) Q 
38 

15 25 
CLEAR CL=15pF, RL=288f! ns 

tPHL(CQ) Q 20 40 

tPLH(PQ) Q 15 25 
PRESET 38 CL=15pF, RL = 288 fl ns 

tPHL(PQ) Cl 20 40 

typical recovery and cycle times, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

toro· 
Differential-input overload reco~ery time Differential lnpilt Pulse: 

20 
(see Note 5) V10 = 2 V, tr= tt = 20 ns 

ns 

Common-mode-input overload recovery time Common-Mode Input Pulse: 
20 tore (see Note 6) V1c=±2V, tr= tf = 20 ns 

ns 

tcyc(min) Minimum cycle time 200 ns 

NOTES: 5. Differentia.1-input overload recovery time is the time necessary for the device to recover from the specified differential-input­

overload signal prior to the strobe-enable signal. 

6. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common· mode 

input overload signal prior to the strobe-enable signal. 

schematic 

CLEAR 

vcc+ 

+Vref 

.A1 

A2 

B1 

B2 

SBo-----+--------+--o 

VCC-

PRESETo------- ----·--------------
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CIRCUIT TYPES SN7S28, SN7S29 
DUAL SENSE AMPLIFIERS WITH PREAMPUFIER TEST POINTS 

TRUTH TABLE 

INPUTS OUTPUT 

A s w 
H H H 

L x L 

x L L 

definition of logic levels 

INPUT H L x 
At V1D >VT max V1D <VT min Irrelevant 

s Vi> V1H min Vi< V1L max Irrelevant 

tA is a differential voltage (V10) between Al and A2. For 

these circuits, V1 D is considered positive regardless of 

which terminal is positive with respect to the other. 

JORN 
DUAL·IN·LINE PACKAGE (TOP VIEW) 

STROBE OUTPUTS STROBE 

Vee+ 1P 1S ~ 2S 2P GND 

Cext 1A1 1A2 -Vref +Vref 2A1 2A2 Vee-

positive logic: W = AS 

electrical characteristics (unless otherwise noted Vee+= 5 V, Vee-= -5 V, TA= 0°e to 70°e) 

TEST 
TYP:j: PARAMETER TEST CONDITIONS MIN ,MAX 

FIGURE 

SN7528 11 15 19 

Differential-input threshold 
Vref= 15mV 

SN7529 8 15 22 
VT 20 

44 voltage (see Note 3, page 17) SN7528 36 40 
Vref =40 mV 

SN7529 33 40 47 

Common-mode input firing 
Vref = 40mV, V1(S) = V1H 

V1CF none Common-Mode Input Pulse: ±2.5 
voltage (see Note 4, page 17) 

tr< 15 ns, If< 15 ns, tw = 50 ns 

11s 
Differential-input bias 

2 Vee+= 5.25 v. Vee-= -5.25 v. V1D = 0 30 75 
current 

110 
Differential-input offset 

2 Vee+= 5.25 v. Vee-= -5.25 v. VID = 0 0.5 
current 

V1H 
High-level input voltage 

(strobe inputs) 
21 2 

V1L 
Low-level input voltage 

(strobe inputs) 
21 0.8 

VQH High-level output voltage 21 Vcc+=4.75V, Vcc-=-4.75V, IQH = -400µ,A 2.4 4 

Vol Low-level output voltage 21 Vee+= 4.75 v. Vee-= -4.75 v. IQL = 16mA 0.25 0.4 

High-level input current Vee+= 5.25 v. Vee-= -5.25 v. V1H = 2.4 V 40 
l1H 22 

(strobe inputs) vcc+ = 5.25 v, Vee-= -5.25 v. V1H = 5.25y 1 

l1L 
Low.level input current 

(strobe inputs) 
22 Vee+= 5.25 v. Vee-= -5.2sv. V1L=0.4V -1 -1.6 

ios Short·circuit output current 23 vcc+ = 5.25 v. Vee-= -5.25 v -2.1 -3.5 

ICC+ Supply current from V cc+ 6 Vcp =.5.25 V, Vee-= -5.25 v, TA= 25°C 25 40 

Ice- Supply current from Vee- 6 Vee+= 5.25 v. Vee:;-= -5.25 V, TA= 25°C -15 -20 

t~11·typical values are at Vee+= 5 V, Vee-= -5 V, TA= 25°C. 
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CIRCUIT TYPES SN7528, SN7S29 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 

switching characteristics, Vee+ = 5 V, Vee- = -5 V, TA = 25°e 

PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TVP MAX UNIT 

SYMBOL .FR!)MINPUT TO OUTPUT FIGURE 

tPl.H(D) 25 40 ns 
A1-A2 w 39 CL= 15 pf, RL = 288 !1 

tPHLCDl L.. --"- 20 ns 

tPLH(S) 15 30 ns 
STROBE w 39 CL= 15 pf, RL = 288 !1 

tPHL(S) 20 ns 

typical recovery and cycle times, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

.PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

Differential-input overload recovery time Differential Input Pulse: 
20 taro· (see Note 5) V10=2V, 

ns 
tf = 20 ns 

tore 
·common•mode-input overload recovery time Common-Mode Input Pulse: 

20 
(see Note 6) V1c= ±2V, tr= tf = 20 ns 

ns 

tcyc(;:.,in) Minimum cycle time 200 ns 

NOTES': 3. The differential-input threshold voltage (VT) is defined as the d-c dif,ferential-input voltage (VI o) required to force the output of 
the sense amplifier to the logic gate threshold voltage level. 

4. Common-mode input firing voltage is the minimu'Tl common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions a"d cause the IOQic outpUt' to s·witch. }he specified common-mode inpl,.lt signal is· app!;ed with a sfrobe-enable 
present. 

6~ Differential'..Jnput overload recovery time is the time necessary for the device to recover frorri the specified differential-input 
over'load signal prior to the strobe-enable' siQnal • 

. 6. Common-mode .. inpu.t overload recovery tim,e Is the time necessary for the device to re~over from the specified common-mode­
input. overlclad signal .Prior to the strobe .. enable signal. 

·s<;hematic 
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CIRCUIT TYPES SN75234, SN7523S 
DUAL SENSE AMPLIFIERS 

TRUTH TABLE 

INPUTS OUTPUT 

A s w 
H H L 

L x H 

x L H 

definition of logic levels 

INPUT H L x 
At V10 >VT max V10 ~VT min I rf-elevant 

s V1 > V1H min Vi~ V1L max Irrelevant 

t A is a differential voltage (V 10) between A 1 and A2. For 

these circuits, VI D is considered positiv·e regardless of 

which terminal is positive with respect to the other. 

JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

OUTPUT OUTPUT 
STROBE 1W GND 2W STROBE GND 

Vee+ 2'S 

NC ~ -Vref +Vref ~ Vcc-
INPUTS INPUTS 

positive logic: W = As 
NC-No internal connection 

electrical characteristics (unless otherwise noted Vee+= 5 V, Vee-= -5 V, TA= 0°e to 70°e) 

TEST 
PARAMETER TEST CONDITIONS MIN TVP:t MAX 

FIGURE 

Vret=15mV 
SN75234 11 15 19 

Differential-input threshold SN75235 8 15 22 
VT 

voltage (see Note 3, page 17) 
24 

SN75234 36 40 44 
Vref = 40 mV 

SN75235 33 40 47 

Common-mode input firing 
Vref = 40 mV, Vl(S) = V1H· 

V1eF 
voltage (see Note 4, page 17) 

none Common-Mode Input Pulse: ±2.5 

t, ~ 15 ns, If ~ 15 ns, tw = 50 ns 

l1s 
Differential-input bias 

2 Vee+= 5.25 v, Vee-= -5.25 v, VID = 0 30 75 
current 

110 
Differential-input offset 

2 Vec+=5.25V, Vee-= -5.25 v, V10 =O 0.5 
current 

V1H 
High-level input voltage 

25 2 
(strobe inputs) 

V1L 
Low-level input voltage 

(strobe inputs) 
25 0.8 

VoH High-level output voltage 25 Vcc+~4.75V, Vee-= -4.75 v, IQH =-400 µA 2.4 4 

Vol Low~level output voltage 25 Vee+= 4.75 v, Vce-=-4.75V, loL=-16mA 0.25 OA 

High-level input current Vee+= 5.25 v, Vee-~ ~5.25 v, V1H = 2.4V 40 
l1H 

(strobe inputs) 
26 

Vee+= 5.25 v, Vee-= -5.25 v, V1H = 5.25 V 1 

l1L 
Low-level input current 

Vee+= 5.25 v, Vee-= -5.25 v, V1L=OAV -1 -1.6 
{strobe inputs) 

26 

los Short-circuit output current 27 Vee+= 5.25 v, Vee-= -5.25 v -2.1 -3.5 

Ice+ Supply current from V CC+ 6 Vee+= 5.25 v, Vee-= -5.25 v, TA= 25°C 25 40 

Ice- Supply current from V CC- 6 Vee+= 5.25 v, Vee-= -5.25 v, TA= 25°e -15 -20 
~ 

+All typical values are at Vee-+= 5 V, Vee--= -5 V, TA= 25°C. 
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CllCUIT TYPES SN752!4, SN75235 
DUil SENSE AMPUFIERS 

switching characteristics, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

PROPAGATION DELAY TIMES TEST 
MIN TEST CONDITIONS TYP MAX UNIT 

SYMBOL FROM INPUT TO OUTPUT FIGURE 

tPLH(D) 
A1-A2 

25 w 40 eL=15pF, RL=288!l ns 
tPHL(b) 25 40 

tPLH(S) 
STROBE w 40 eL=15pF, RL =288!2 

25 
ns 

tPHL(S) 15 30 

typical recovery and cycle times, Vee+ = 5V, Vee.:... = -5 V, TA = 25° e 

NOTES: 

PARAMETER TEST CONOITIONS . 
.. .MIN TYP MAX UNIT 

torD 
Differential-input overload recovery time Differential Input Pulse: ... 

20 ns 
(see Note 5) V112.=2V, !r..°' !i. = 20 ns 

tore 
eommon:mi:i'de-inputtivertoad recovery time Common-ljfode Input Pulse: 

20 
(see Note 6) Vie=.±2V, tr= tt =,20 ns 

ns 
.-"--"'-; 

tcyc(min) Minimum cycle time 200. ns 

' 
5, Oiffet'Gntiaf-input overloa~ recovery time is: the time necessary ·for. the device to recover frorn the specified differential-input-

overload signal prjor to the s:trobe;-enable signal. 
6. Commo~-mode-input ov:erio~d · recov~ry ·time is the time necessarY for the device to recover fro~ the specified common-mode­

i'npu1: c:>Verload si,g,nal priqr to the-stroQe-enable sign~I. , 

schemat.i.c 

{

tAl 

.. JNPUTS . 

1A2 

OUTPUT 1W 

INPUTS·{ 
2

A 
1 

. 2A.2 

STROBE2$.,_~-+~~~~~~~~-+-~~ 
·Vee:.:: 

'.OUTPUT 2W 

• 
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CIRCUIT TYPES SN75238, SN75239 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 

TRUTH TABLE 

INPUTS OUTPUT 

A s w 
H H L 

L x H 

x L H 

definition of logic levels 

INPUT H L x 
At V10 >VT max V10 <VT min Irrelevant 

s Vi> V1H min Vi< V1L max Irrelevant 

tA is a differential voltage (V10) between A1 and A2. For 

these circuitS, VI o is cohsidered positive regardless of 
which terminal is positive with respect to the other. 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee+ lP 

STROBE OUTPUTS STROBE 

lS ~ 2S 2P GND 

NC 1Al 1A2 -Vref +Vref 2A1 2A2 Vee-

positive logic: W = As 

NC-No internal connection 

electrical characteristics (unless otherwise noted Vee+= 5 V, Vee-= -5 V, TA= 0°e to 70°e) 

TEST 
PARAMETER TEST CONDITIONS MIN TYP:j: MAX 

FIGURE 

SN75238 11 15 19 

Differential-input threshold 
Vret= 15mV 

SN75239 8 15 22 
VT 

voltage (see Note 3, page 17) 
28 

SN75238 36 40 44 
Vref =40mV 

SN75239 33 40 47 

Common-mode input firing 
Vref =40mV, Vl(S) = V1H 

V1CF none Common-Mode Input Pulse: ±2.5 
voltage (see Note 4, page 17) 

tr< 15 ns, tf < 15 ns, tw = 50 ns 

llB 
Differential-input bias 

2 Vee+= 5.25 v, Vee-= -5.25 v, V10 = 0 30 75 
current 

110 
Differential-input offset 

2 Vee+= 5.25 v, Vee-= -5.25 v, V10 = 0 0.5 
current 

V1H 
High-level input voltage 

(strobe inputs) 
29 2 

V1L 
Low-level input voltage 

(strobe inputs) 
29 0.8 

VoH High-level output voltage 29 Vee+= 4.75 v, Vee-= -4.75 v, IQH = -400µA 2.4 4 

Vol Low-level output voltage 29 Vee+= 4.75 v, Vee-= -4.75 v, IQL = 16 mA 0.25 0.4 

High-level input current Vee+= 5.25 v, Vee-= -5.25 v, V1H = 2.4V 40 
111-j 

(strobe inputs) 
30 

Vee+= 5.25 v, Vee-= -5.25 v, V1H = 5.25 V 1 

l1L 
Low-level input current 

(strobe inputs) 
30 Vee+= 5.25 v, Vee-= -5.25 v, V;L=0.4V -1 -1.6 

ios Short-circuit output current 31 Vee+= 5.25 v, Vee-= -5.25 v -2.1 -3.5 

ice+ Supply current from V CC+ 6 Vee+= 5.25 v, Vee-= -5.25 v, TA= 25°C 25 40 

Ice- Supply current from V CC- 6 Vee+= 5.25 v, Vee-= -5.25 v, TA=25°C -15 -20 

+All typical values are at Vee+= 5 V, Vtc- = -5 V, TA= 25°e. 
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UNIT 

mV 

v 

µA 

µA 

v 

v 

v 
v 

µA 

mA 

mA 

mA 

mA 

mA 



CIRCUIT TYPES SN7S238, SN7S239 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 

switching characteristics, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX UNIT 

SYMBOL FROM INPUT TO OUTPUT FIGURE 

tPLH(D) 25 ns 
A1-A2 w 41 CL; 15pF, RL;2880 

tPHL(D) 25 40 ns 

tPLH(S) 25 ns 
STROBE w 41 CL; 15pF, RL;2880 

tPHL(S} 15 30 ns 

typical recovery and cycle times, Vee+= 5 V, Vee-= -5 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Differential-input overload recovery time Differential Input Pulse: 
20 torD ns 

(see Note 5) V10; 2 V, tf; 20 ns 

tore 
Common-mode-input overload recovery time Common-Mode Input Pulse: 

20 
(see Note 6) V1c;±2V, tr;tt;20ns 

ns 

tcyc(min) Minimum cycle time 200 ns 

NOTES; 3. The differential-input threshold vOJtage (VT) is defined as the d-c differentiaHnput 'voltage (Vto> required to force the output of 

the sense amplifier to the logic gate threshold voltage level. 

4. Common-mode input firing voltage is the minimum common-mode voltage that will.exceed the·dynamic range cif the Input at the 

specified conditions and cause the logic output to switch. The specified common-mode input signal is applied with a strobe-enable 

present. 
5. Differential-input overload recovery time is the time nece~sary for the device to recover from the specified differential-input 

overlo_ad signal prior to the strobe-enable signal. 

6. Commor:i-mo~e-input overload recovery time is the time necessary for the device to recover from the specified common-moda­

input 'overload sign~! prior to the strobe-enable signal. 

schematic 

{

1A1 

INPUTS 

1A2 

STROBE 1so-----l------l--+----f--+--' 

TEST POINT 2P o----<-----<-+----t--. 

{ 

2A1 

INPUTS 

2A2 

STROBE2So-----J---------+---' 
Vee-

OUTPUT 1W 

OUTPUT 2W 

• 
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SERIES 7520 
SENSE AMPll Fl ERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst 

• 

TESTTA8LE 

CIRCUIT OUTPUTV OUTPUT Z 
INPUTS Vref V10 

lc)H TYPE Vo loL Vo loH loL 
A1-A2 or 81-82 15mV <;;11 mV <;;0.4V 16mA ;;.2.4V -400µA 

A1-A2or 81-82 15 mV ;;.19mv ;;.2.4 v -400µA <;;0.4 v 16mA 
SN7520 

-400_1.1_A A1-A2 or 81-82 40mV <;;36mV <;;0.4V 16mA ;;.2.4 v 

A1-A2 or 81-82 40mV ;;.44mV ;;.2.4V -400..1!._A <;;0.4 v 16mA 

A1-A2 or 81-82 15mV <;; 8mV <;;0.4 v 16mA ;;.2.4 v -400µA 

A1-A2 or 81-82 15mV ;;>22mV ;;.2.4 v -400µA <;;0.4V 16mA 
SN7521 

<;;33mV ;;.2.4v A1-A2 or 81·82 40mV <;;0.4V 16mA -400µA 

A1-A2 or 81-82 40mV ;;.47mV ;;.2.4V -400µA <;;0.4 v 16 mA 

NOTE A: Each pair of differential inputs is tested separ~tely with the other pair grounded. 

FIGURE 1-VT 

t Arrows indicate actual direction of currerit flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

NOTES: A. Each preamplifier is tested separatety.-lnputs not under test are grounded. 

B. I 1s ='I 1(1) and/or I 1(2): I 10 = 11 ( 1 ) - 11( 2 ); I 1(t) and I 1 (2) are the currents into the two inputs of the pair under test. 

PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE) 

CIRCUIT TYPES 100 pf to GND APPLYVcc+ APPLY GND LEAVE OPEN OTHER 

05 Gy, Gz,SA, Ss Y, z 
SN7520, SN7521 @@@)@) @@ 
SN7522, SN7523 G5 'G, SA,@ 

@@11 

GND 2 RL, y 

@ @)@ 

G)t 1S,2S GND2 1W, 2W 
SN7524, SN7525 @)@ @ @@ 

PRESET, CLEAR,@@ Q, 0: 
SN7526, SN7527 @) ® 15 11 @@ 
SN7528, SN7529 Cext 1S,. 2S 1P, 2P; 1W, 2W 

CD @@ @)@)@@ 
SN75234, SN75235 

1S, 2S GND2 1W, 2W 

@X0 
..:... 

@ ®@ 
SN75238, SN75239 

1S, 2S JP, 2P,.1W,2W 

@@ @)@)@@ 

t ArrowsJndicate-actual direction of Current flow. Current into a _termtn_al is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

4 SN7520/SN7621 CIRCUITS 

L~~~~-----t-----~--~ 

} 

---~~OH 

T~~~H { lol 
TABLE ~ nv1oH 

11 I 
":"'::'":"':" 

SEE 
V10 • 40 mV TEST 

TABLE 

-

TEST TABLE 

; 
INPUT INPUT STROBE STROBE GATE GATE 

. TEST 
SA Se G..z_ A1 B1 Gy 

IJH.at STROBE SA GND GND ViH Vu:. V1L V1L '. 

l1H at STROBE Se GND GND V1L Vu;! V1L V1L 
frH at·(>ATE Gy Vm V10 V1H Vu-i V1H V1L 

I 1H at GATE Gz GND GND V1L V1L V11-i V1H · 

l1c;1t STROBE SA V10 GND VtL V1L ·V1L V1L 

11 L at STROBE Se GND V110 V1L V1L VtL Vu:.: 
-·l1LatGATE Gy GND Gll!D VtL VtL: VtL V1L 

'•.Lat GATE Gz GND GND V1L VtL VtL VtL 
·. ' 

FIGURE 4-ltH. 11.L 

tArrows indicate actual direction of current flow. Current into a t8rm·lnat ls'B t>Ositlv&·value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 

SERIES 7520. 
SENSE AMPLIFIERS 

i1oscz1 i1oscv1 

FIGURE 5-105 

NOTE A: When tasting los(YI• Pin 10 is open; when tasting los(Z)• Pin 10 is grounded. 

Vret•20mV 

PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVEi 

Cl RCUIT TYPES 100pFtoGND APPLYGNO LEAVE OPEN 

SN7520, SN7521 

SN7522, SN7623 

SN7624, SN7525 

SN7526, SN7627 

SN7628, SN7629 lit 

CD 
1W, '2W 

@® SN75234, SN75235 
15, 2S,GND2 

@®@ 
SN75238, SN75239 

1$, 2S 

@® 
1P, 2P, 1W •.. 2W 

@@@® 
FIGURE 6-lq:+. ICj:-

1 Arrows indicate actual dlr8ctlon of current flow. Current into a terminal Is 8 positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test; circuitst (continued) 

SEE 
TEST 

VI TABLE 
D AND 

-

CIRCUIT 

TYPE 

SN7522 

SN7523 

NOTE 
A 

INPUTS 

A1-A2 or 81-82 

A 1-A2 or 81-82 

A 1-A2 or 81•82 

A 1-A2 or 81-82 

A1-A2 or 81-82 

A1-A2or81-82 

A1-A2or 81-82 

A1-A2or 81-82 

Vee+ 

TEST TABLE 

Yret V10 
Vo 

15mV <11 mV >2:4V 

15mV >19mV <0.4 v 
40mV <36mV >2.4V 

40mV >44mV <0.4 v 
15mV < BmV >2.4V 

15mV >22mV c;;0.4V 

40mV <33mV >2.4V 

40mV >47mV .;0;4 v 

NOTE A: Each pair of dlfferantial Inputs is tested separately with the other pair grounded. 

FIGURE7-VT 

11.., 0 20mv-----t~~-t-1 .P-.. 
I , . "~:~--~~rrc--" 

'=' ":" '=' 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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'°" {~~ 
~ 

Ill°" !LI 
OUTPUT 

loH loL 
-400µA 

16mA 

-400~ 

16mA 

-400µA 

16mA 

-400µA 

1ilmA 

{----1\.0H 
.~ 

fih 
":" T T ":" 



SIRIES :7520 
SENSE A:&tPUFIERS 

PARAMETER'MEASUREM.ENT INFORMATION 

d-c test circuitst (continued) 

1.V 
I 
I 
l 
I 
I 
I 
I 

. I 

f-~---~<ij-~~----j 

~JQOpF i i 
TEST TABLE 

INPUT INPUT STROBE STROBE GATE 
TEST 

A1 B1 SA- Se G 

l1HatSTROBESA GNO GND V1fi , ~IL '" Vtl;I 

I IH at STROBE Se GNo· GND L~ V1L '. vui ._V1H 

ltHatGATE V10 V10 V1H ~Vtlf ... 
Vtft 

l1L at STROBE SA 

"' 
V10 GND V1L VIL ·y1H 

.l1LatSTROBESe GND Vm V1L .. Vu.,.·~ : . V1H 

l1LatGATE GND GND V1L -"-Vu.- ~ 1·· V1.i._ 
:: . ' 

VO 

FIGURE 10-loH 
' 1~ 

, t Arrows Jnc:l'1cate actual dir.ectlon of current flc;>w. CurF80;t into a termi~~I is a positive value. 
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SERIES· 7$20' 
SENSE AAtPUFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

Yret"'20mV~·-~~··~,~--

SEE 
TEST ·• 

ViD T:o. LE 
NOTE A 

~~·~~ 

CIRCUIT 

TYPE 
lll!PUTS 

A1-A2 

SN7524 
A1-A2 

A1-A2 

A1-A2 

A1-A2 

A1-A2 
SN7525 

A1:A2 

A1-A2 

I 

FIGURE 11-105 

TEST TABLE 

Vret v,., 
15mV °'1tmV 
15mV >19mV 

40mV "36mV. 

40mV :>44mV 

15mV "SmV 
15mV :>22 mv 

40mV °'33 mV 
40mv · ;i.47mV 

Vo .. 
"0AV· 
:>;j.4 v 
"0.4 v .. 
:>2.4 v 
,;;il.4 v ·. 
:>2.4 v 
<0.4.V 

:>2.4 v 

NOTE A: Each pair of differehtiai. Inputs is ~~~ ser;>aratety with its correseon~ing OU~P,!-'t· 

FIGURE 12-VT 

t Arrows indicate actual direction of currant flow. Current into a terminal is a positive value. 

OUTPUT 

IOH 

-400µ.A 
. 

-400j,.A 

~µ.A 

-'400µ.A 

TEXAS INSTRUMENTS 
. INCORPORAT'£·o · 

POST OFFICE 80X -5012 • DALLA$', TEXAS 75222 

~OS 

loL 
16mA 

16mA 

16mA 

1s ruf. 
--



PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

, SEE 

,~,· ... ·· 

V10•4GmV. . .. .• JEST 
TABLE 

.,,,. 

TEST 

l1H~t Sl'ROBE 1S 
l1H at STROBE 2S 

l1L at $TROB£ 2S 

TExAis lN s'FkuM&NTS 
INCOftPORA·T£.tl' 

po$r oF.FtCE Box:so1a • ·DALL:As.· TExis 75222 

SERIES 7520 
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SERIES' 7520 
SENSE , AMPUHERS 

PAR.,ETERMEASUREMENT INFORMATION 

d-c test circuitst (continued) 

[' 

I 

'•w t-~~~~~~~t--{112 

>---L.-

F.IGURE 15-los 

=:"o-f., ... _r-L-NOTECI-~~~~~--. 

ov 

...;....11 .. 19-y l I 3V 

, 

STROBE PULSE 
WAVEFORM 
&INomAI 

CIRCUIT 

TYPE 

SN7626 

SN7627 

"' 

, 
INPUTS Vret 

A1·A2orB1·B2 15mV 

A1·A2or B1-B2 15mV 

A1·A2orB1·B2 40mV 

A 1-A2:0t B!:l2 .,'..40'mV 
A 1~A2 or Bt·B2 · 15mv· 

A1·.A2or B1·B2. 16mV 

A1·A2orB1·B2· ·40mV 

A 1·A2 or-&1·B2· 4<imV· 
J 

TEST.TABLE 
.::.:, 

V10 
Vo 

'OUTPUTQ 

IOH IOL 
<nmv <0.4V 16mA 
d>19mV d>2.4V -400.!!_A 

<36mV '<0;4'V· 16mA 
d>.44mv· ";;.2AV -4QO~ 

t:;'smv <0,:4v 
-"-

16mA 
;;>22mV d>:;?.4V -4QOµA, 

,c;33mV <!l~V ·'161'(1A 
;;.41mv ;;.';oi,4V -400pA·· 

' 

. ~OS 

Vo 
d>2.4V 
<0.4V 

d>2.4V 

<0.4V 
;;.2.4V 

<0.4V 
d>2.4V 
<;0.4·V, 

OUTPUTli 

loH IOL 
16mA 

-400.!!_A 
16 mA-

-400µA 

16mA 

-400µA 

16mA 
-400µA 

NOTES: A. The strobe Input pulse Is supplied by a generator with the following characteristics: Zo = 50 0, t, =. tt = 15 ± 5 ns, tw = 500 ns, 
PRR• 1 MHz. 

B. Each pair of dlfferentlal inputs Is tested separately wl~h the other pair grounded. 
C. Strobe Input pulse Is applied to Strobe A when Inputs A1·A2 are being tasted and to Strobe B when Inputs B1·B2 are being 

tested. In each cue, the other strobe lnpUt Is grounded. 

t Arrows Indicate actual direction of current t1ow. Current into a terminal Is a positive value, 
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PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

V1H •ZVl~~~H 1-----------. 
TABLE 

V1L•0.8V 1----------. 

;rec+ 
--.,.':I------, 

V10----' 

TEST TABLE. 

PARAMETER PRESET CLEAR 

105 at OUTPUT Q V1L V1H 
105 at OUTPUT~ VJH V1L 

FIGURE 18-.,.105 

Arrows·Jnd-lcate actual direction of, currant flow, Current i~to a terrrl'inar'1a.la pOsitlve '~8.lue. 

TEXAS'lNSTRUM ENTS 
INCORPORATED 
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I 
I 
I 

TEST} PER 
TRU.T.·H TABLE 

SERIES 7520 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

SEE 
TEST 

VID=40mV~ 
TABLE 

PARAMETER 

l1H at STROBE SA 

I 1 H at STROBE Se 

l1H at PRESET 

l1H at CLEAR 

l1L at STROBE SA 

l1L at STROBE Se 

I 1 L at PRESET 

l1LatPRESET 

l1L at CLEAR 

NOTES: A. Each input is tested separately. 

B. Momentary ground, then V1H· 

INPUT 

A1 

GND 

GND 

GND 

GND 

V10 
GND 

GND 

VID 

V10 

TEST TABLE 

INPUT STROBE STROBE 

B1 SA Se 
GND V1H V1L 
GND V1L V1H 

VID V1L NOTE B 

GND V1L NOTE B 

GND V1L V1H 

VID V1H V1L 
GND V1L V1L 
GND V1H V1L 
GND V1L V1L 

FIGURE 19-llH• l1L 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PRESET 

OPEN 

OPEN 

V1H 

V1H 
OPEN 

OPEN 

V1L 

V1L 

V1L 

CLEAR 

OPEN 

OPEN 

V1H 

V1H 
OPEN 

OPEN 

V1L 

V1L 

V1L 



PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

V1o~~~~E 
AND 

NOTE A 

Vref 0----~--( 

CIRCUIT 

TYPE 

SN7528 

SN7529, 

INPUTS 

A1-A2 

A1-A2 

,A1;A2' 

A1-A2 

ll. A1·A2 
A1-A2,, 

A1:A2 

A1-A2 

TEST TABLE 

,Vraf V10 

15mV <;11 mV 

15mV' ;;.1smv 

40mv, <;36!TIV 

40mV >44mV 

15mV .;; 8mV 

15mV >22mV 

40mV <;33mV 

40mV >47inV 

NOTE A: Each pair of inputs is tested separately with its corresponding output. 

FIGURE2~VT 

I 
·I 
I 
I ....--.. ~·~c--...-~ l 

L~ - !'i~.!_SN_!~C.!".!!.i--' 

".l:' IOOpf 1 
-= ":" 

Vo 

<;0.4V 

;;.2.4V 

<;0.4V 

>2.4V 
.;;o.4v'· 

" >i;4V 
.;;iJ.4 v 
>2.4V 

FIGURE 21-VIH' VIL' V OH' VOL 

t Arrows indi~ate actua1:qirection of Current flow. cu·rreot '1ntO ~ ·ta'rmi~-~1 '11 a po'sitl~· viii~•. 

OUTPUT 

loH 

-400µA 

:-400yA 

~ 
-400j/.A 

'_::;_' 

-400/iA. 

lEXASJNSTRUMENTS 
INC6RPORA1'ED 

POS:T OFP'1CI BOX 5012 • DALLA$, TEXAS 71SHZ-
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16inA 

16mA 

16mA 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

• 

d·c test circuitst (continued) 

!....~IH V1H SEE 
TEST 

V1L~ TABLE 

1·1L 

SEE 
TEST 

TABLE 

V10•40mV~ 

TEST TABLE 

TEST INPUT 1A1 INPUT2A1 

l1H at STROBE 1S GND GND 

I 1 H at STROBE 2S GND GND 

l1Lat STROBE 1S V10 GND 

llL at STROBE 2S GND Vm 

FIGURE 22-llH· l1L 

FIGURE 23-los 

STROBE 1S 

V1H 

V1L 

V1L 

VIL 

t Arrows indicate actual direction of current flow. Curre.nt into a terminal is a ,positive value. 
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V1L 

V1H 

V1L 

V1L 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATl.ON 

d-c test circuitst (continued) 

CIRCUIT 

TYPE 

SN75234 

SN75235 

I 
I 
I 
I 
I 

- . I 
L --. _ - . ."_N.?_5~~5"!_7."_2~1~~:!:_.S __ _J 

l l 
TEST TABLE 

INPUTS Vref V10 
Vo 

A1-A2 15 mV <11 mV >2.4 v 
A1-A2 15 mV >19mV <0.4V 

A1-A2 40mV <36mV >2.4 v 
A1-A2 40mV >44;,,V <0.4V 

A1-A2 15 mV < 8mV >2.4 v 
A1-A2 15 ;,,v >22mV .;o.4V 

A1-A2 40mV <33mV >2.4V 

A1-A2 40mV >47mV <0.4 v 

NOTE A: Each pair of differential inputs iS tes_ted separately with its correspon_ding output. 

FIGURE 24-VT 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

I 
1. 
I 
I 
I 

L~---~~~~~~~~G£~--J 

i l 

OUTPUT 

loH IOL 
-400µA 

16mA 

-400µA 

16mA 

~400µA 

16mA 

-400µA 

16mA 

l_ {---~-l+OH 
T~~~T 'oL 

'°°" JllOH 

lIJ 

• 
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SERIES 7520 
SENSE AMPLIFIERS 

d-c test circuitst (continued) 

• 

PARAMETER MEASUREMENT INFORMATION 

V1Hdl1H SEE 
TEST 

V1L TABLEt-------, 

l\L 

p------;-1.12 OPEN 
~--..__, I 2W 

I 
I 
I 
I 

"~----"'"""''~"'~"'--J 

TEST TABLE 

TEST INPUT 1A1 INPUT 2A1 STROBE 1S STROBE 2S 

11 Hat STROBE 1S GND GND V1H 

l1H at STROBE 2S GND GND V1L 

l1LatSTROBE 1S Vm GND V1L 

I 1 L at STROBE 2S GND Vm V1L 

FIGURE 26-llH• .. IJL 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

3-194 

r - ~ ~. -, 
•1w 

I0--~-~----+-<14 

12w J>---------+-<112 

I 

I 

--"''"""'"'-''"<'"~ -f J •ooj 

FIGURE 27-105 

TEXAS INSTRUMENTS 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

SEE 
TEST 

TABLE 
AND 

V1DJ 
NOTE A 

CIRCUIT 

TYPE 

SN75238 

SN75239 

I 
I 
I 

L ___ ~""'""'~"5""-'f-' 

TEST TABLE 

INPUTS Vref V10 

A1-A2 15mV <11 mV 

A1-A2 15mV >19mV 

A1-A2 40mV <36mV 

A1-A2 40mV >44mV 

A1-A2 15mV < SmV 

A1-A2 15mV >22mV 

A1-A2 40mV <3JmV 

A1-A2 40mV >47mV 

NOTE A: Each pair of inputs is tested separately with its corresponding output. 

FIGURE 28-VT 

}{ 

~H 
SEE ;:::, =rt=ll 

~n11 
Vo 

>2.4 v 
<0.4V 

>2.4V 

<0.4 v 
>2.4V 

<0.4 v 
>2.4 v 

<0.4V 

OUTPUT 

IOH 10L 
-400µ.A 

16mA 

-400µ.A 

16mA 

-4oOµA 

16mA 

-400µA 

16mA 

}{ 

~DH 
TEST 
PER ;~: ~ 

1111 
FIGURE 29-VIH' Vil' VOH' VOL 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

• 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

~''" V1H SEE 
TEST 

V1L<llf-:-- TABLE 

'" 

V10°40mv~' SEE 
, TEST 

= TABLE 

• 
TEST TABLE 

TEST INPUT 1A1 INPUT 2A1 STROBE 1S STROBE 2S 

l1HatSTROBE 18 GND GND V1H VJL 
l1H at STROBE 2S GND GND V1L V1H 
l1LatSTROBE 18 V10 GND V1l, V1L 
I 1 L at STROBE 28 GND V10 V1l. V1L 

~OS 

FIGURE 31-los 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics 

PULSE 
GENERATOR 

!see Note Al 

DIFFERENTIAL 
INPUT PULSE 

STR0Bti 5 V 
PULSE . 

~ 
I 

tPLH(DY) --I 
I 

OUTPUT Y 

TEST CIRCUIT 

...-----------... - - - - 40 mV 

20mV 

tPLH(SY) -.J 

,..----1)--------
11.5 V 

I 'PHL(SZ) 

1-- tPLH(DZ) 

VOLTAGE WAVEFORMS 

I 
I 

-l 
1.5 v 

---3.5V 

--------ov 

1.5V 

-r---VOL 

I 
i..- tPLH(SZI 

NOTES: A. The pulse generatots have the following characteristics: Zo = 50 n, tr= tf = 15 ± 5 ns, tw1=100 ns, tw2 = 300 ns, and 

PRR = 1 MHz. 

B. The strobe inp~t pulse is applied to Strobe SA when inputs A 1-A2 are being te~ted and to Strobe 85 when inputs B 1-82 

are being tested. 

C. CL includes probe and jig capacitance. 

FIGURE 32-SN7520/SN7521 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 

• 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENTINFORMATION 

switching characteristics (continued) 

Vee-I 

r_T _________ ;o ___ '& 

A1 

Vee+ 

V ref= 20 mV o---t---t---i~-1--~ 

I 
I 
I 
I v 

2aa n 288 !l 

ICL=15pFT 
I (See Note Bl':" OUTPUT 

I z 12)-----e-o z 

I 
I 
I 
I 

l--~-
________ _J 

son son 50n son 

GATE Gy 

INPUT 

OUTPUT 
y 

OUTPUT 
z 

100pFJ 

15 
.____...___ 

GATE Gy 
INPUT 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

PULSE 
GENERATOR 

!see Note A) 

NOTES: A. The pulse generator has the following characteristics: Zout = 50 n, tr= tf = -15 ± 5 ns, tw = 100 ns, and PR R "" 1' MHz. 
B. CL includes probe and,jig capacitance. 

FIGURE 33-SN7520/SN7521 PROPAGATION.DELAY TIMES FROM GATE Gy 

3·198 TEXAS INSTRUMENTS 
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SERIES 7520 
SENSJ AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

sou son sosi so11 

OUTPUT 
z 

vcc-1 

r_T __ 

TEST CIRCUIT 

Gz 

PULSE 
O--+-~ GENERATOR 

(see Note A) 

- - - - - - - - - 3.5 v y-
1 '------------~ov 

-l r- tPLH(GZ, Z) 

\ ... s_v ____ .J)C ---- ---- ~:: 
VOLTAGE WAVEFORMS 

288'1 

NOTES: A. Th' pulse generator h~s the f?llO"."'ing charact~ristics: Zout = 50 !l, tr= tf = 15 ~: ~ n~, tvy = 100 ns, and PRR"" 1 MHz. 

B. CL includes probe and jig capacitance. 

FIGURE 34-SN7520/SN7521 PROPAGATION DELAY TIMES.FROM. GATE Gz 

TEXAS INSTRUMENTS 
INCORPORATED 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

PULSE 

DIFFERENTIAL 
INPUT 

GENERATOR 
(see Note A) 

v,.1 =2omv 

50H 

501! 

50H 

son 

":" 

A1 

Vee-I 

r_f_ 

i--SA 

1 15 

10(JpFJ 

STROBE INPUT 
C•NoteBI 

Se 

(see Note A) 

TEST CIRCUIT 

OUTPUT 
y 

Cl= 15pF J (See Note C) 

/,20mv ~OmV DIFFERENTIAL 
INPUT PULSE 

f 

-----------·- - - -- 40 mV 
20mV 

...... ---ov 
I-- 1w1 -1 
I 

STROBE _./. I 
INPUT PULSE /f 1·5 V 

I 

--- -1·--.... i­
tpHL(O) --t 

I 

tw2 _j __ ~f~-----tf·5 ~ ~-5~-----:·~v 
_I '-- I w1 .. ..J L-. t ) j._ _, ,..- IPLH(O) t -ej - --., row- PLH(S 

I I ' {f PHL(S) I I v \1.5v J.sv ~.5V ,,.1-.5-V ___ OH 

- - --VOL 

OUTPUT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zout ~ 50 !2, tr= tf = 15 ± 5 ns, tw1""100 ns, tw2 = 300 ns, 

PRR = 1 MHz. 

B. The strobe input pulse is appHed to Strobe SA when testing inputs A1-A2 and to Strobe Se when testing inputs 81-82. 

C. CL includes probe and jig capacitance. 

FIGURE 35-SN7522fsN7523 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 

J-200 TEXAS INSTRUMENTS 
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POST OFFICE BOX 5012 • OALL,AS, TEXAS 75222 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

V,..1•20mV 0--f--+--..,_-+--( 

son· son Sf);U son 

A1 

Vcc-r 

r-~---------

I v 

I 
I 
I 
I 
I 

1--- SA 

15 

.,,. 

.:_-~--~~J Se G 

11 14 9 13 

100pFJ 

"=" ":" ':"' 

T.EST C.IRCUIT 

PULSE 
GENERATOR 

(see Note A) 

OUTPUT 
v 

/•v \v----------- aov 
-----""'· I . I . ov 

INPUT 

---- tw ----1-. 
. I 1 I I 

•· !i>LH(G) ~ r-· --t i--tPHL(G) ,, _____ , ,_ - ---------v 

OUT_P_UT _______ .,1!· v \v v:~ 
VOLTAGE WAVEFORMS· 

NOTES: , A. The pulse .jl.ener~~or has the following characteristics: ?o = 50 0, tr= tf = 15 ± 6 ns, tp1 "'" 100 ns, tp2 = 300'ns, tp3 = 0.8 µs, 
.· " PRR s 1 MH~. . . . .. 

B. CL inclu~es,probe and jig capacitance. 

FIGURE 3~SN752~/SN75=!3 PROPAGATION DELAY TIME$. FROM GATE INPUT 

TEXAS INSTRUMENTS 
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POST· OFFIC!l BOX 9012' • DAL:.LAS,'. TEXAS 75222 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 
DIFFERENTIAL 

INPUT 

Vcc-j 

288 !l 2ee n r_T _______ _ 
1A1 I 

PULSE 
GENERATOR 

(see Note AJ 

1.5V 

STROBE 
INPUT 0---· 

(see Note B) 

PULSE 
GENERATOR 

(see Note A) 

TEST CIRCUIT 

I I 1.5V 

I 
1W 14 

lcL•15pF....,.... 
l1seeNoteCl-:!:-
I -

- -- 40mV 

~I W~v-
~.------ov 

----I 
~ - - ---3.5V 

tw2 -11----eot .__ _ _,,__ ____ ,, I- tw1 -I "--------- 0 V 

tPLH(D) I L :...:...i I-- tPHL(D) I . --I r- tPHL(S) ~ ~ 1PLH(S)--l I--
I I I ---j- - - - - :-- - v OH 

OUTPUT 1.5V 1.5 v 1.5V 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following charac,!eristics:.Zout =, 50,~r:'tr := tf = 15 ± ~ ns, tw1=100 ns, tw2 = 300 ns, and 
PRR = 1 MHz. 

B. The ~strobe i·~pUt pulse is applied to Strobe 1$ when 'in·p~ts 1A1'.:·L-'..2 ,are 'being tested a~d to Strobe 2$ .whery'it1Pu~s 2A1-2A2 

are being tested. 

C. CL includes probe and jig eaPacitance. 

F1GuRi: 31.:..slil1524t$1117s25i'1ti:>PAGAT1oili DELAY t1Nies· 

3-202 TEXASINSTRtlMENT$ 
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SERIES 7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 

PRESET AT 5 V 
SEE.NOTE B 

CLEAR AT 5V 
SEE NOTE B 

D!FFERENTIAl:-1·· INPUT 
,SEC 

NO" . . 

'"'-r 
.-<£.. ________ 16 

TEST CIRCUIT 

·~· 
CL'•15pF 
IS..No1ec1 

~~::~RENTIAL 20 mV ~'..!Om~:--'..,_ - _; - - - :- - :- - -' 40 mV 

---------"'! J t . · 0 V· 
I .i---r- hold 
1 1 • •I twlstrobe) 
1 •~' .+-:-----------J:sv 

STROBE : T1.5V""l\. . ····. 
----------, -..1 I . . . 0 V 

.tsetup --ti•--· -110..,l•..,.. ---,--- SOOns ----., 

' I 
I 
r'·T · I 

-4!11 r,.:: .. •_ .. _tl'_L_H..,<S.,.0•)-----_.,J-.. l-. r -~~1::1~ V 
..;.---:- "'.'"\ . .....- OH 
o · . \, l /1.s v .. 'r \ 1.5 v 
------•-------,.._.. VOL 

....'....t l-- 1PHLIScr). .__..: p 1PLH(COl 

,,,,------------'-· _,. I . V · 9 . / I \ 1.5 v I LS v OH 
---·--' · I - . --- - VOL· 

I 
500 ·ns ----9'! 

I 
I I 

-el f-:--tPHLISOI ~ ~ 1PtH(P0) 

----------·-1-... 1 '· 1r-· -----v .0 < ·. ·/ I \1.5V rf-1.sv ___ ··. o~ 
_..;...._ .....J I j ' . · VOL 

4 ~ tPLHISCii ~ ~ 1PHL(PQt 
=o -- -°""" .·t,___.._ ____ ___,L .....,. -'--- - -v \ t 1.5'V. \ 1.5 V .. . V OH 

--·---·--·--... -.-.-.. -.-. - ,-' ·• >, -~ __ -.OL 
VOLTAGE WAVEFORMS 

NOTES: , ~~ :i°h,e~p_~-~_se ij!'~er~tors. h.~v:e. tt'!.e~ fo~l.!:1"~'t:"g ~rar8c_ieri~ics~.~ol.:.tt'~- 5o .. Sl;·, ~r = tf =:= "~6 ± 5 11s, tw ,=._so /1si,~nd PR:R __ .;. _ ~ MHz. 
S. Eacti ~re~mpilfier is test~ separate~y. Apply.'40-mV PUis~ to input A1 when testing Strobe· SA, ~nd -tP}~·~ .'!)then t~sting Strobe 

Ss. . . • . . " . . 
C. CL includes probe and jig cap&~itance·. ' 

FIGUFlE 387-SN7526/SN75~ P.ROPAGATION DELAY TIMES . 

TEXAS lNST:·RUM ENTS 
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SERIES · 7520 
SENSE AMPUF IERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 
DIFFERENTIAL 

PULSE 
GENERATOR 

(see Note A) 

INPUT 

OPEN 

28812 288H 

OUTPUT t-----+-1 :;;:2W~ '}"----~ 2W 

I 
I 
I 

~--~s -;-----f J 2 14 ,, g 

ioopFT 50!2 

~ ~ 

STROBE 
INPUT <>---.. 

{see Note B) 

TEST CIRCUIT 

DIFFERENTIAL t~20mV . j 
INPUT-PU_LS_E---- l 20mV ~~ 20mV 

-;--- --40mV \I wm-: 
'"·------ov 

~ I- tw1 ~ ..,,.,__ __ 

I I --3.5V 

STROBE INPUT I I I \_ ~ -
PULS-E--1• 1.5V: tw2 -·+-1--"" .. __ _,,_ ____ .,,~st:, _J~ ... 1._s_v ___ ,_~----ov 

I I --I i-- tPHL(D) _J '-- -l 1-- tPHL(S) 
tPLH(D) --I I--- tPLH(S) I j 

OUTPUT 
I i.sv . f i.sv X{s~ -- -- -voH 

-~~~~~~_, . " VOL 

VOLTAGE WAVEFORMS 

NOTES: A. Th9 pulse. ge~erators have the following characteristics: Zout = 50 ri, tr= tf = 15 ± 5 ns, tw1 =.Joo nS, ~2 = 300 n~, and 
PAR - 1 MHz. 

B. The strobe Input Pulse JS applied to Strobe 1$ whej:,'-;tiPuts _1A1-1A2 are being tested and to Strobe 25 when inputs 2A1-2s2 

are being test~d.' 
C. CL Includes probe and jig c;apacita.nce. 

FIGU,RE 39-Sl\l7528/SN7529 PROPAGATIQN DELAY ,TIMES 

3-204 TEXAS INSTRUMENTS 
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SERIES 7520 
SENSE AM,PUFIERS 

PARAMETER MEASUREMENT INFORMATION . ~~ 

switching characteristics (continued) 
DIFFERENTIAL 

INPUT 

PULSE 
GENERATOR 
(sie Note Al 

1A1 

Vcc-r 

r_T _______ _ 

I :iw 

I 
I 
I 

';"--1-f J 11 9 13 

50!1 

":' ":' 

,._. 

":'"" - ---3.5V 

VoH 

OUTPUT 

YQnAG£ Wf'V~FPl"M$ 
NOTES: A. Th.epu}seger"rator,s hav, ~I)'! followin{Lchar,act'!rillti~~: Zqr.nt• .. 600,~tr•1f • 11,5 ± 5,ns, t,.;1.r,tC)P,0,5,,~ ;:.;30C),~~··"ll 

PAR= 1 MHz. ·, ':>; ;l". 
$;·Th• atrol)e.input pulse i.s ilppJi~·tp S~rob11, 1s V,VhtWi.,lnpuis 1A1.,fp.~.ar•:!>'!!flll~Mt•d·\!!1!1.tRStrc;ibe,2S .111<h!!f:i;l!'riuJ~~A 1~2A2 

are beiog teated. · · · · · . · .. ·. 

C. CL inClude·s prope and.iia_capacit~_nCe. 

'TEXAS INSiRUMENTS 
INCORP.()ft.ATED ' .. 

Ros"t Q.ftF~CE ·BQX' 50'12 • .·D.AL.LAS;· TEXAS· '.75:2~ 
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SERIES·.7520 
SENSE AMPLIFIERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 
DIFFERENTIAL 

INPUT 

PULSE 
GENERATOR 
hee Note Al 

DIFFERENTIAL 
INPUT PULSE 

STROBE INPUT 
PULSE 

OUTPUT 

I 
I 

288u 

1W 

2esn 

ID--------<12,_ ___ _....,......,ou2TWPUT 

I 2W 

I 
I 
I 

CL• 15 pF 'T' 
{See Note Cl -:-

L---;-s - 2s -----f J 
14 11 9 

sou 

STROBE 
INPUT 

(~No~B) 

PULSE 
GENERATOR 
(see Note A) 

TEST CIRCUIT 

I ___ _..._..~20mV 
-l -'· -

- - - --40mV t ... 20_m __ v ____ 
0 

V 

__,__j 

I - - - - - -- 3.5 v 

·....,i~-.,. ""----...... --t5t:1 } .. 
1
·-
5
-v-· ..------ov 

1_ --1 - tPLH(.D) . _J -l 
- I tPHL(S) I-
I I ---.."'9n1-----..-.... I \1.5V ,1.5V .\1.5V 

Vbl.. TAGE WAVEFORMS 

f.-- tPLH(S) 
I 
I VoH 

~':_ ______ Voe 

NOTES: A'. The pulse generators have the fol'fowh1g characteristics: Zouf= 50 n, tr"" tf = 15 ± 5 ns, tw1 • 100 ns, tw2 = 300 ns, and 
PRR = 1 MHz. 

8. The ·strObe-input Pulse is applied.to Strobe· fs- When lhputs 1A 1-1 A2 are being teSted ahd'to Strobe 28' when inputs 2A-1-2S2 

are being tested. 
C. CL includes probe and jig capacitance. 

FIGURE 41-SN75238/SN75239 PROPAGATION DELAY TIMES 

3-206 TEXAS INSTRUMENTS 
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SERIES 7520 
SENSE. AMPLIFIERS 

TYPICAL CHARACTERISTICS 

THRESHOLD VOLTAGE 
VS 

REFERENCE VOLTAGE 
50 

vcc+=5V l2J 
Vee-= -sv k:'.l TA=O"Cto70°C 

IZJ 
45 

40 
> 
T 3s 

t 30 
0 
> 
-0 25 
0 l 20 
... 
I 15 ... 
> 

10 

lZ 
l2J 

lLJ 
~ 

IL 

5 10 15 w 25 ~ ~ ~ ~ w 
V ref-Referente Voltage-mV 

FIGURE 42 

NORMALIZED THRESHOLD VOLTAGE 

1.8 

t 1.6 

~ 1.4 

" i 1.2 

... 
] 0.8 

-.~ 
0.6 

4' 
.]'" 0.4 

0.2 

0 

VS 

PULSE REPETITION RATE 

VC~~1: 5 V 

..--
vcc, .. :....5v H-

Vref•20mV 
TA .. 25"C 

~ 

H 

H 
L.J 

0.001 0.01 0.1 10 
PRR-Pulse Repetitioh Rate.:,;.MHz 

FIGURE 44 

100 

DIFFERENTIAL-INPUT BIAS CURRENT 
vs 

FREE-AIR TEMPERATURE 

<t 45 ~~~~-: ~~ v --+---+---+---+---< 

r40t--V1o=O 

~ 35 ~ 30 "'--..-=-+r---+-r--t---t---t--i 

'" ,.__ ~ 2sl..-l.._l-_.(....:::::i::::t:::::±::="'1 

r:r--t--t--+--+--+--+--i 
Cl 

~~ 10 

10 20 30 40 50 60 70 

> 

THRESHOLD VOLTAGE 
VS 

SUPPLY VOLTAGE 
25~--~--~---~--~ 

24 l-~re:=2~'~CmV --r-----+---; 
A 

T 221-----+-----+----+----1 

~ 21 k:;::---t----t----t---; 
~ 20~~--~1--r::::::.-.i-==::::::--+--~ 
~ 19 1---+---+----'-+r----==""I 
~ ... 
I 181-----+----<---+----< ... 

> 

v cc+ and v Cc--Supply Voltages-V 

FIGURE 43 

COMMON-MODE FIRING VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

l l l J:.•v,;'.. 
.cl. llJ 
l l l 

Vcc+'SV 

vcc- # -5 v 
Vref;, 2DmV 

vl!s1= vtH 

( '01111111111- \!OJ<' l11p111 P11/w: 

tr.; 15ns, t 1 .:;; 15 ns, tw = 50 ns 

l l l J 
-4 I -VICF1 I 

10 20 30 40 50 60 70 
TA-Free-Air Temperatu-re-•c 

FIGURE 45 

Dl FFERENTIAL-INPUT OFFSET CURRENT 
vs 

FREE-Al R TEMPERATURE 

<( 0.9 VCCt-5V 

~.f VCC- ~ -5 V 

: 0.8 1--VtO "'O --+--+--+--+--! 
~ u 0. 7 l---41---1---1---t--r--t--; 

! 0.6 b,,..i...:>o...,.....+--+---+--+---!1---+--'I 
0 1'-... 
~0.5 ~ 
i 0.4 ~~~-'~-i-.:~"""-+--+---l 
~ 0.3 l---4~-41---1---1---r--t--; 

9 0.2 1----<---<1---1---1---t--t---I 
0 

-:_- 0. 1 1---41---1---1---t--r--t---t 

O'---"C.....--'L--'---'---.___.____, 
0 10 20 30 40 50 60 70 

TA-Free-Air Temp·erature-"C TA Free-Air Ternperature-°C 

FIGURE 46 FIGURE 47 

• 
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SERIES 7520 
SENSE AMPLIFIERS 

TYPICAL CHARACTERISTICS 

10 

0 

8 2 
I 
0 

> 

0 

HIGH-LEVEL INPUT CURRENT 
vs 

INPUT VOLTAGE 

' T 

vcc+=5v 
vcc-=-sv 
TA=25°C I _I 
ALL ciRCUITS EXCEPT 

SN7526 AND SN7527 

y 
IL v r 

IL 
l 

V 1-1 nput Voltage-V 

FIGURE 48 

OUTPUT VOLTAGE 
VS 

DIFFERENTIAL-INPUT VOLTAGE 

SN7522, SN7523; Z OUTPUT OF SN7520, 

SN7521; ANO Q OUTPUT OF SN7526, s'N7527-

I I 
vcc+=sv 
vcc-=-sv 

l IO H =- -400 µA -f---+--1--+--f------< 

IOL = 0 

TA= 25"C 

O~-'-----'~J::==±==~:±:=:!":::::::j 
0 10 15 20 25 30 35 40 

V 10 Differential Input Voltage mV 

FIGURE 50 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

~ •1--+--+--+-r--....-f""-lk:-t--t--t--+--l 
~ "'i......: 
0 
> 

~ 3 

0 f---f---l--t--+-1---f---l--t--+-----l 

! 2 

~ 
I 
I 
I 
0 1 

> 

ALL CIRCUITS EXCEPT-t-+--+-1--i 

SN7526, ~N7527 

vcc+·=5v 
vcc--, = -5 v 

OJ-T1=2~C j l l 
a -200 -400 -600 -800 -1000 

IOH--;High·Level Output Current;-'/J.A 

FIGURE 52 

LOW-LEVEL INPUT CURRENT 
VS 

INPUT VOLTAGE 

vcc+=sv 

vcc-•-5V l _j_ ~ TA=25"C 

U
:0' -1.5 1--+--1--+--+-~~:~_-_+,_-_-_-++---_ __.,_. 
~ ALL CIRCUITS EXCEPT 

SN7526 AND SN 7527 

~ -1~ 
! ~ 
~ \ 
l_J -0.5 1--+--+--+----<l--t+--+--+----< 

a~~--'---'---'1-~--'---'---' 
0 0.5 1.5 

V 1-lnput Voltage-V 

FIGURE 49 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL-INPUT VOLTAGE 

Vref=15mV 

'I 
~ Vref=25mV ~ 
~ 3 1--v+,,-,=-3~5-m_v_T+_-_-_i._1-_-_-Tr_-_--:.__i._-_-..-.i-+--+ 

0 
I 
0 

> 

v 0~.-5~ 
v cc- ,._5 v 
IOH = -400 µA 

10L"" O 

T = 25°C 
A_l_ __j_ 

al:=:±:=±~~::±~==:::t:::::1__J 
a 

0.5 

> 0.4 

t 
0 
> 

~ 
0,3 

0 

! 0.2 

~ 
I 
~ 

0 0.1 
> 

10 15 20 25 30 35 40 

VI 0 -D1fferent1al-I nput Voltage-mV 

FIGURE 51 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

LOW-LEVEL OUTPUT CURRENT 

V~C+ .. = 5 V 

v cc-= -5 v 
TA=25°C 

i--i...-
i-I-

~ 

10 12 14 16 18 20 

IOL -Low-Level Output Current-mA 

FIGURE 53 
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TYPICAL APPLICATIONS 

small memory systems 

SIRIES 7520 
SENSE AMPLIFIERS 

This application demonstrates an improved method of sensing data from relatively small memory systems. Two 
. individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual-channel SN7524 or 

SN7525 sense amplifiers, see Figure K. Standard TTL or DTL integrated circuits, driven directly from the compatible 
sense-amplifier outputs, may be selected to serve as the memory data register (MDR). 

PLANE 1 
4096 CORES 

(Typical) 

PLANE 2 
4096 CORES 

(Typical) 

PLANE 3 
4096 CORES 

(Typical) 

PLANE 4 
4096 CORES 

(Typical) 

STROBE ...JL 
MEMORY DATA 

REGISTER 

SENSE LINE 1 1.- - - - -SN7524/004i5 I ,----1 
1---.------..-1...... I I I 

SENSE LINE 2 

SENSE LINE 3 

SENSE LINE 4 

I 
L---

I I I 
t----.....------4 BIT 1 I 

~~..___,,, I 

I 
I 

_____ _J 

SN7524/SN75;!5 - l 
I 

I I 
~---_J 
I I 
I I 

I 
I 

I I 
~----J 
I I 

BIT 2 

I I 
I I 

t----+----t BIT 3 ----t__- I : 

L-:-----i 
I I 
I I 
I I 

---+----l BIT 4 

--~--~' I 
I I I I 
L_ - - -,- __ __:_ __ _J L ____ J 

I 

To additional planes and SN7524's or SN7525's 
as'neC!lssary for.complete memory word 

FIGURE K-SENSING SMALL MEMORY SYSTEMS 

-
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SERIES 7520 
SENSE AMPLIFIERS 

TYPICAL APPLICATIONS (continued) 

large memory systems 

This application demonstrates an improved method of sensing data from large memory systems. The signal-to-noise 
ratio can be increased by sectioning the large core planes as illustrated in Figure L. Two segments, usually consisting of 
4096 cores each, can be interfaced by each of the dual-input channels of th? SN7420/SN7421 or SN7422/SN7423 
sense amplifiers. The cascad(ld output gates of the SN7520/SN7521 circuit~ may be connected to serve as the memory 
data register (MOR). A number of SN7522/SN7523 sense amplifiers may be wire-AND connected to expand the input 
function of the MOR to interface all the segments of the plane. Complementary outputs, clear, and preset functions are 
provided for the MOR. Rules for combined fan-out and wire-AND capabilities must be observed . 

SEGMENT A 
4096 CORES 

(Typical) 

SEGMENT B 
4096CORES 

(Typical) 

SEGMENT C 
4096 CORES 

(Typical) 

SEGMENT 0 
4096CORES 

{Typical) 

SEGMENTED CORE PLANE (represents one bit in memory word) 

STROBE .rt.. 

SENSE LINE 1B 

- -- - - SN7520:;-SN752-;-:i;;;- -1 
Output Connected as 
Memory Data Register 
(MOR) 

y}MOR 

IO-T-....---0 z OUTPUTS 

I I 
L __ _______ J 

MOR CLEAR (GATE Gz) 

- - - SN7522 or SN7523 used - I 

I 
I 

~NSE Ll:E 10 I 

I L __ _ 

To additional SN7522's Of' SN7523's tO 
provide necessary number of sense inputs 

a_s sense-input expander 
for SN7520 or SN7521 

MOR PRESET (GATE) 

FIGURE L-SENSING LARGE MEMORY SYSTEMS 

I 
I 
I 
I 

I 
I 
I 
I 
I 

_J 

WIRE·ANO 
CONNECTION 
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peripheral drivers 

Block 
Diagrams 

TYPE SN75450A SN75451A 

Y =AB 

DRIVER SELECTION GUIDE 

SN75452 SN75453 SN75454 

~~~ 
~~~ 

lA 18 lY GND IA 18 tY GNO 1A 18 1Y GNO 

y =As Y = A+B y =A+B 

Two TTL gates and two high current transistors on one chip. Each transistor sinks 300 mA of current and has a minimum 

collector-emitter breal<down volta_ge of 30 V. 
Features 

App'licatioils 

Package 

• Two Uncommitted 

Transistors 

• Lamp Driver 

• Relay Driver 

• MOS Driver 

• Line Driver 

N 

memory drivers 

SN75303 
TYPE 

4 X 2 TRANSISTOR ARRAY 

• Eight 150-mA Monolithic 

Transistors . V(BR)CBO = 25 V Min 

• v(BR)CEO = 18 v Min 
Features 

• VCE!sat) = 0_ 75 V Max 

at le= 150 rrA . tPHL = 14 nsTyp 

• 'PLH = 18 n£ Typ 

• Core Memories 

Application . Read-Only Memories 

Package N,S 

Application 

Notes 

• 8-pin Package • AND Gates • NOR Gates • OR Gates 

• Lamp Driver • Lamp Driver • Lamp Driver • Lamp Driver 

• Relay Driver • Relay Driver • Relay Driver • Re.lay Driver 

p p 

SN75308 
SN75324 SN75325 

2 X 4 TRANSISTOR ARRAY 
DRIVER WITH DRIVER WITH 

DECODE INPUTS DECODE INPUT 

• Eight 600-mA Monolithic . Four 400-mA Transistors . Four 600-mA Transistors 

Transistors 

• V(BRICBO = 25 V Min • TTL-Compatible Inputs • TTL-Compatible Inputs . V(BR)CEO = 10 V Min • Internal Decoding and • Internal Decoding 

Timing Gates 

• VcE(sat) ~ 0-55 v Typ . Single 14-V Supply . 5-V Supply 

at le= 500 mA 

• ton = 36 ns Typ . t 0 ff = 23 ns Typ 

• Core Memories • Core Memories • Core· Memories . Read-Only Memories • Plated-Wire Memorie~ . Plated-Wire Memories • Hammer Driver 

J, N N,S J, N 

CA-107: SN75324 Monolithic 

Memory Driver 
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SYSTEMS 
INTERFACE· CIRCUIT 

Maximum VeE(sat) of 750 mV 
at 150 mA le 

Maximum VBE of 1.1 V 
at 150 mA le 

• Minimum hFE of 15 
at 150 mA le 

CIRCUIT TYPE SN75303 
2 X 4 TRANSISTOR ARRAY 

150-mA MEMORY Dk IV ER 

S FLAT PACKAGE (TOP VIEW) 

81 C1•2 C2·2 E2 C3·2 C4•2 . 84 

® ® @) ® ® ©© 

• description 

CD 0 CD© © © CD 
Each SN75303 is a monolithic array of eight n-p-n 
transistors designed for use in core, thin-film, and 
plated-wire memories as a medium-current word-line 
driver. Selection is by base-emitter activation. The 
SN75303 is characterized for operation from 0°C to 
70°C. 

C1•1 C2•1 82 E1 83 C3·1 C4·1 

N DUAL-IN-LINE PACKAGE (TOP VIEW) 

SUB· 
81 C1 ·2 C2•2 E2 82 C3·2 C4•2 STRATE 

SUB- C1•1 C2•1 83 E1 C3•1 
STRATE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Collector-base voltage . . . . . . 
Collector-emitter voltage (see Note 1) 
Emitter-base voltage 
Continuous collector current 
Continuous total package dissipation 
Operating free-air temperature range 
Storage tern peratu re range 

NOTE 1: This value applies when the base~emitter diode is open-circuited. 

3-212 TEXAS INSTRUMENTS 
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18 v 
5V 

200mA 
250mW 
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CIRCUIT TYPE SN75303 
2 X 4 TRANSISTOR ARRAY 

electrical characteristics at 25°C free-air temperature (unless otherwise noted)t 

V(BRICBO Collector-ba:::r:~~~:'._~~g_e__ _ -~10 ~~~ES~ ~~N~:~O~S --=~~ v 
v V(BR)CEO C<J_l'.ector-emrtter breakdown voltage -~-+=~~~~-~11A_-_____ ~B ~_'._ ______ See~-~-~-

V(BR)CES Co~~or-emrtter l)r:<l_i<_~\Nn voltage -~C = 1 __ '.'_'l\.~ __ vBE: __ =__CJ_ ___________ _ 
V(BR)EBO Emitter-base breakdown voltage IE 10 µA, le= 0 

18 

25 v 
-5-------,-,vcc--, 

vc[-= ~-V,~=3ar;-;-q------ t20 35 
VcE=2V, lc=30mA, 

1 
s 

hFE Static forward current transfer ratio __ '.~~-? __ "c ____ _ See Note 2 -~~-----

VcE = 2~, lc=150mA I 15 25 

18 = 3mA, le =30 mA t7 08 09 
ls 3rn~--lc-=30mA, -

VBE Base-emitter voltage See Note 2 5 0 95 V ,_ ____________________________ ~~;:o '°}:::A - + '"-,--~-- ~~-=-:c--r---, 
VcE!sat) Collector-ernrtter saturation voltage TA-= 700 C See Note 2 J 0 45 I V 

L ___ COmmon:t,ase open-circuit outputcapacitance- _l:CB = 5 v-:---:i-:~~~~-o __ mA_·~f-=-1~4~0~k~H-z--, -+-~-----·-_a_.5 __ o_J5 

I Cobo ( 1 transistor) See Note 3 5 pF 

I . Common-base open-circuit inp~t capacitance VEB = 0.5 V, le o;;;; 0, 

~--(_4_!ransistors in p~~allel) See Note4 

140 kHz, 
40 

----------
pF 

NOTES: 2. These parameters must be measured using pulse techniques, tw = 300 .us, duty cycle"< 2%. 

3. For measuring Cobo, the emitter of the transistor under test and all terminals of the other transistors are open 

4. For measuring C1bo, the four base terminals are connected ln parallel. The emitter terminal of the transistors not under test and 

all the collector terminals are open. 

switching characteristics at 25°C free-air temperaturet 

PARAMETER 
·------~ --------

tTHL Transition time, high-to-low-level output 

------·-------------------! 
tpH L Propagation delay time, high-to-low-level output 

TEST CONDITIONSt 

le= 100mA, 

VsE (otfl ~ O, 

ls(1) = 10mA, 

RL = 43 n, 
CL~ 15 pF, See Figure 1 

tT L ;:;----T-r-an-s-it~~-t_i_m_e_, l~~---t-o--h-i-gh---le_v_e_I out_p __ u_t ___ ,__ __ l_c_=_1_0~0-m·A:··----I B ('1) = 1o mA, - -- -

ls121 ~ -10 mA, RL = 43 n, 
tPLH Propagation delay time, low-to-high-level output cl ~ ~---~~~gure 2 _____ _ 

MIN TYP MAX UNIT 

8 12 
115 

14 22 
-----

6 12 
ns 

18 30 

i1 est conditions and limits apply separately to each transistor unless otherwise noted, The terminals of the trnnsistors not under test are open 

during the measurement of these characteristics. 

fVoltage and current values shown are nommal; exact value5 vary slightly with transistor paranleters. 

schematic 

83 84 

-
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CIRCUIT :TYPE SN75303 
~· X 4 ·TR·ANSISTOR ARRAY 

PARAMETER MEASUREMENT INFORMATION 

+5 v 

43 !1 . INPUT 

----------~OUTPUT ----o 
INPUT 

- TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1-tTHL and tPHL 

+5 v 
----2.7V 

INPUT 

______ _,_ - ..,.. - - -0.9 v 

INPUT 

90% 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2-tTLH and tPLH 

NOTES: a. The Input waveforms are supplied~ by a generator with the following characteristics: Zout = 50 n, tr~~ ns, tw ~ 70 ns, duty 
cycle .:; 2%. · · 

b. CL includes probe and jig capacitance. 
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CIRCUIT TYPE SN75303 
2 ·x 4 TRANSISTOR ARRAY 

TYPICAL CHARACTERISTICS 
BASE-EMITTER VOLTAGE 

COLLECTOR CURRENT 

1.2 r---r-,-nrrrrr--.-·,-rrrr<Tr"--, 
~= 10 

'• 

~>~~ IJ-l:::!:;l;;l~--3'.i-_H+-'!'::l>f1'Rt-~--j 
r- :H ~ 

0.6 r- ::w y 
TA"'25"C 

TA'; "1Q°C 
0.4 1---ci-+--+--+-jH-!-H+--+ -+-·++++H+---< 

0.2 t---·l--t-t-ti-ttt+--+-+-1-1-H-tt+---l 

7 10 20 40 70100 200 

le-Collector Current-mA 

FIGURE 3 

STATJC FORWARD 
CURRENT TRANSFER RATIO 

COLLECTOR CURRENT 

o~--~~~---~~~-~ Vee= 2 v 
0 

0 
See Notei2 

~ 

ru1:rn-ON TIME 

FREE-AIR TEMPERATURE 

18 t--- t--
16 t--
14 

12 

10 L --

19(1}., 10mA,. 
tc= 10omA 
Vseloffl = O 
RL = 43 n 
See Figure 1 

0 
0 10 20 30 40 50 60 70 

T A-Free·Air Temperature-'·c 

F1GURE 6 

le- Collector Current-inA 

FIGURE 5 

> 

"o~ 
> 

ii 

0.6 

0.5 

0.4 

0.3 

COLLECTOR-EMITTER SATURATION VOLTAGE 

COLLECTOR CURR!:NT 

~= 10 

'• 

~ 
See Note 2 

TA=70cC 

"""""" 
t::::: TA= O"C ~ 

i'- T An:rrr. C 
2 0_2 
0 

" I 
~ 0.1 

'~ ~ 
> 

0 
1 7 10 20 40 70 100 200 

le-Collector Cunent -mA 

FIGURE 4 

TURN-OFF T!ME 

"' F-REE-AIA TEMPERATURE 

181---+--+---+---+---+---+----1 

16f----l----l-+-----tl--___. -~ 
141f--'-+-+::,....i--=t;-'.'~-t-l~-j----j 
12~ 
101----ll---"l----ll---t---1~--t----J 

f----t--+--+--+--+---+-c,--i 

lc"'100mA 
ism= 10 mA -+---+--+"·-+--! 
ls(2) = ·-10 mA 
RL=43n -+--+--+---+--~ 

0 See Figure 2 

0 10 20 30 40 50 60 70 

TA-Free-Air Temperature .• ''C 

FIGURE 7 

NOTE 2: These parameters must be measured using pulse techniques, tw "". 300 µs, duty cycle~ 2%. 
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CIRCUIT TYPE SN7S,~03 
2 X 4 TRANSISTOR ARRAY 

TYPICAL APPLICATION DATA 

Use of the SN75303 in High-Speed Read-Only Memories 

Significant advantages result from the use of a high-speed, read-only memory (ROM) in computers and cal.culators. This 
ROM is used for control, as a function generator, or for performing highly repetitive routin!!S such as multiplying, 
dividing , or calculating square roots. The read-only memory has permanently stored data an<;l usually operates with a 
very fast cycle time. It can perform repetitive operations much more efficiently and faster tl:lan the larger and slower 
read-write memory in the computer or calculator. 

The SN75303 two-by-four transistor array is designed to perform the word"line drive.or sel(;?Ct'function for medium 
current, high-speed, read-only memories organized in the word-oriented (20) or linear-select configuration. Such 
memories use magnetic memory elements such as ·plated wires, planar thin-films,. transformers (as in a .braided-wire 
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The 
typical organization ofa word-oriented ROM is shown in the figure below. 

Information is read from the ROM by se!ecting the desired word line. This is accomplished by appropriate activiation of 
one base-select and one emitter-select line. The transistor in the SN75303 array at the intersection of the selected base 
and emitter lines will be activated, thus sinking current from the word-line load resistor, RL connected to its collector. 
Energy is coupled from the selected word line to. the sense lines by the memory elements (ME) located at the 
intersections of the word line and the sense lines. The presence of an ME can represent a stored logic 1 bit of 
information while the absence of an ME represents a stored logic 0 bit. (The desired information is stored.in such a 
memory during fabrication and is not electrically alterable.) · 

The stored word is read out at the sense-amplifier outputs. The selection of a sense amplifier will depend on the type of 
ME used in the memory and may take the form .of a special amplifier, a comparator, or a logic gate. 

MEMORY 

WORD 

OUTPUT 

}

TO EMITTER-DRIVE 

SELECT CIRCUIT 

+--41~~~~-+---<1..._-;...~~1-+--1._~~~-+~ .... ~~~--1~ ..... ~~~~+--41-+~--'-C 

TO BASE-DRIVE 

SELECT CIRCUIT 

FIGURES 
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SYSTEMS 
INTERFACE CIRCUIT 

CIRCUIT TYPE SN75308 
2 X 4 TRANS,ISTOR ARRAY 

• For High-Current Switching ... to 600 mA 
Rated Collector Current 

• Low Storage Time ... 13 ns Typical 

• Cross-Coupled Bases and Emitters Arranged 
for Selection 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

SUB-
E1 STRATE C2· 1 C2· 2 B2 C2· 3 C2· 4 E3 

tll n 
~ :u ,... n 
~5 
- -t z -t 
z< 
9~ 
~H~ 
' .... Cl)"' 
.... w 
~o 
~ QO 

E2 C1·1 C1·2 81 C1·3 C1·4 SUB- E4 • STRATE 

description 

The SN75308 is an· array of eight high-current (600 mA max) n-p-n transistors designed for use in linear select (20) 
memory designs utilizing ferrite cores, plated wire, planar film, diodes, resistors, or other memory elements. One of 
eight transistors can be switched by selection of the appropriate base and emitter inputs. Drive of the base and emitter 
inputs can be provided by available circuits such as the SN7440, SN75450, and SN75451. The SN75308 transistors 
feature fast switching times. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Co 1 lector-base voltage . . . . . . 
Collector-emitter voltage (see Note 1) 

Collector-emitter voltage (see Note 2) 

Emitter-base voltage 
Continuous current, each collector . 
Continuous total package dissipation (see Note 3) 
Operating free-air temperature range 
Storage temperature range 

NOTES: 1. This value applies when the base-emitter diode is short-circuited. 

25 v 
25 v 
10V 

4.5 v 
600mA 
800mW 

0°C to 70°C 
-65°C to ·150°c 

2. This value applies betw~en 100 µA and 1 Q rnA collector current when the base-emitter c~io?e is open-circuited. 

3. This value applies for any combination provided the ratings of single transistors are not exceeded. 
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CIRCUIT TYPE ·SN75308 
2 X 4 TRANSISTOR ARRAY 

3-218 

electrical characteristics for each transistor at 25°C free-air temperature t 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

V(BR)CBO Collector-base breakdown voltage le= 100µA, IE= 0 25 v 
V(BR)CeO Collector-emitter breakdown voltage le= 10mA, Is= 0, See Note 4 10 v 
V(BR)CeS Collector-emitter breakdown voltage le= 100µA, Vse = o 25 v 
V(BR)eao emitt~r-base breakdown voltage le= 100µA, ic= o 5 v 
V(BR)CU Collector-substrate breakdown voltage lc=100~. Is'.' 0, · ie = o 25 v 

Vcs = 1 v, IE=30mA 15 

hFE Static forward current tranSter ratio Vcs = 1 v, le= 100 mA See Note 4 20 

Vcs = 1 v, le= 500 mA 20 

18 -3 mA, lc-30mA 0.73 1 

Vse Base-emitter voltage 
Is= 10mA, lc=100mA 0.82 1.1 

See Note 4 v 
ls=30mA, le= 300 mA 1.0 1.2 

ls=50mA, lc=500mA 1.1 1.3 

la= 3 mA, le= 30 mA 0.15 0.3 

VcE(sat) Collector-emitter saturation voltage 
ls=10mA, lc=100mA 0.2 0.4 

See Note 4 v 
18 = 30mA, lc=300mA 0.36 0.6 

lg=50mA, le= 500 mA 0.55 0.8 

jhfel 
Small-signal common-emitter 

Vee= 10 v, 
forward current transfer ratio 

le= 100 mA, f = 100 MHz· 2 

Cobo 
Coinmon-base open-circuit Vcs = 1ov. IE= 0, f = 140 kHz, 

18 .pF 
output capacitance ( 1 transistor) See Note 5 

Cibo 
Common-base op~n-circuit VEB = 0.5 V, le= o~ f = 140 kHz, 

65 pF 
input capacitance (2 trqnsis~ors in parallel) See Note 6 

NOTES: 4. These parameters must be measured using pulse techniques. tw = 200 µs, duty cycle .s;;;;; 2%. 

5. For measuring Cobo· the emitter terminal of the transistor under test and all terminals of the other transistors are open. 

6. For measuring Cibo• the ba$e terminals are connected in paral~el. The emitter termiilals of the transistors not u,nder test and all 

the collector terminals are open. 

switching charact~ristics at 25°C free-air temper'!turet 

PARAMETER TEST CONDITIONS:!: TYP UNIT 

td Delay time 
., 

le= 500mA, Is( 11 = 50 mA, 16 

tr ~ise time VsE(off) = -0.9 V, RL = 28.7 !1, 20 

ton T\,lrn-on'time C.L = 15 pF, See Figure 1 36 
ns 

ts Storage time le= 500mA, Is( 1) = 50 mA, 13 

tf Fall time ls(2) = -50 mA, RL = 28.7 !1, 10 

totf Turn:.off time CL=' 15 pF, See Figure 1 23 

tTest conditions and limits apply separately to each transistor unless otherwise noted. The terminals of the transistors not under test are open 

during the measurement of these characteristics. 

+voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 
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INPUT 

CIRCUIT TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 

PARAMETER MEASUREMENT INFORMATION 

15 v 

28.7 !1 (1/2W) 

0.1 µF 

T 
40 !1 

CL (See Note B) 
1 k!1 

-0.9V 

TEST CIRCUIT 

INP_U_T _____ J OO%K-- -- ---- : ~ 
I I 

OUTPUT 

I---- ton ---i i---- toff ---.i 
1..--td -+tr-1 I I 

i.-- t 5 ---.i-- tf """! 

'~\ ! V! -10_% __ 

~~9-0%-------~9~0~%;.,,_ 
VOLTAGE WAVEFORMS 

NOTES; A. The input waveform is supplied by a generator with the following characteristics: Zout = 50 U, tr~ 10 ns, tf ~ 10 ns, 

tw R: 100 ns, duty cycle < 2%. 

B. CL includes probe and jig capacitance. 

FIGURE 1-SWITCHING CHARACTERISTICS 
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CIRCUIT TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 

TYPICAL CHARACTERISTICS 

STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

EMITTER CURRENT 

2 4 7 10 20 40 100 

IE-Emitter Current-mA 

FIGURE 2 

400 1000 

COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 

COLLECTOR CURRENT 
1.0 ,...---,.---,.--.--~~~--.-----~~ 

1 le 
Q) 1-18= 10 

~ See Note 4 
{; 0.8 >-------+--+---+-1-1--1-1--W-----+-+-+->-+-+-l-~ 

c: 
0 

~ 
" Ji 0.6 

20 40 70 100 200 400 1000 

le-Collector Current-rnA 

FIGURE 4 

1.6 
ic I 

-=10 
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See Note 4 

b! TA= 0°C k: r.Y 
I 

~ v 
_.t.-µ.. t\ KT2= 70°C .I-- .i':J I 

TA= 25°C 

20 40 70 100 200 400 

le-Collector Current-mA 

FIGURE 3 

NORMALIZED COLLECTOR-EMITTER 
BREAKDOWN VOLTAGE 

vs 
BASE-EMITTER RESISTANCE 

1000 

lc=100µA 
l----+--+-l-++l+H---1--1--l-++l-<+I-- TA = 25 ° C 

N 

i ii 

' V(BR)CBO ~ V(BR)CER at RsE = 0.1 kil 

]IIlI ]]J ] 
0 0.1 0.2 0.4 0.7 1 2 4 7 10 20 40 100 
z 

RsE-Base-Emitter Resistance-kn 

FIGURE 5 

NOTE 4: These parameters must be measured using pulse techniques. tw = 200 µs, duty cycle.,,,;;; 2%. 
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CIRCUIT TYPE SN75308 
2 X 4 TRANSISTOR ARRAY 

TYPICAL APPLICATION DATA 

The SN75308 two-by-four transistor array is designed to perform the word-line drive or select function for medium 
current, high-speed, read-only memories organized in the word-oriented (20) or linear-select configuration. Such 
memo~ies use magnetic memory elements such as plated wires, planar thin-films, transformers (as in a braided-wire 
memory), or ferrite switch cores. They also may utilize passive elements such as resistors, capacitors, or diodes. The 
typical organization of a word-oriented ROM is shown on the SN75303 data sheet; a base and emitter selection 
technique is shown below. A similar selection circuit can be used with the SN75303 although with it the SN75451's 
need not be paralleled. 

ENABLE { 

BASE { 
ADDRESS 

ENABLE{ 

EMITTER { 
ADDRESS 

schematic 

SN741S4 
USED AS 

BASE-ADDRESS 
DECODER 

SN74154 
USED AS 

EMITTER­
ADDRESS 
DECOOER 

El 

TO MEMORY WORD LINES 

I. 
I 

r .., 
J0-~-'-~~~~~_._ .... ~-.,...+~-+-~--.---1~-1---' 

TO OTHER 
EMITTER 
DRIVERS 
AS 
REQUIRED 

E2 E3 
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SYSTEMS 
· INTERFACE CIRCUITS 

CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 

SERIES 75 MEMORY DRIVER 

PERFORMANCE 

• fast switching times 
• 400-mA output capability 
• internal decoding and timing circuitry 
• dual sink/source outputs 
• output short-circuit protection 

EASE OF DESIGN 

• TTL or DTL compatibility 
• eliminates transformer coupling 
• reduces drive-line lengths 
• increases reliability 
• minimizes external components 
• choice of flat or dual-in-line packages 

J CERAMIC DUAL-IN-LINE PACKAGE (TOP VIEW) 

OUTPUT OUTPUT SOURCE O'uTP'UT OUTPUT' 
GND Z , Y COLLEC· X W GNO 

'2 ~SINK) Vee (SOUACE) TORS (SOURC~J {SINK) 1 

NC ~~ 
ADDRESS INPUTS TIMING INPUTS 

ADDRESS 
INPUT D 

N PLASTIC DUAL-IN-LINE PACKAGE (TOP VIEW) 

OUTPUT \ OUTPUT SOURCE OUTPUT OUTPUT 
l Y COLLEC· X ·w 

description 
(SINK) Vee fSOURCE) TORS (SOURCE) (SINK) GNO 

The SN75324 is a monolithic memory driver with 
decode inputs designed for use with magnetic 
memories. The device contains two 400-milliampere 
(source/sink) switch pairs, with decoding capability 
from four address lines. Two address inputs (B and C) 
are used for mode selection, i.e., source or sink. The 
other two address inputs (A and D) are used for 
switch-pair selection, i.e., output switch-pair Y /Z or 
WIX respectively. 

The sink circuit is composed of an inverting switch 
with a transistor-transistor-logic (TTL) input. The 
source circuit is an emitter-follower driven from a 
TTL input stage. 

The SN75324 is characterized for operation from 0°C 
to 70°C. 

TRUTH TABLE 

INPUTS OUTPUTS 

ADDRESS TIMING SINK SOURCES SINK 

A B c D E F G w x y z 
0 0 1 1 1 1 1 ON OFF OFF OFF 

0 1 0 1 1 1 1 OFF ON OFF OFF 

1 1 0 0 1 1 1 OFF OFF ON OFF 

1 0 1 0 1 1 1 OFF OFF OFF ON 

x x x x 0 xx OFF OFF OFF OFF 

xx xx xox OFF OFF OFF OFF 

x x x xx XO OFF OFF OFF OFF 

OUTPUT 
l 

~~ 
ADDRESS INPUTS TIMING INPUTS -

S FLAT PACKAGE (TOP VIEW) 

ADDRESS 
INPUT D 

OUTPUT SOURCE O'UTPUT OUTPUT 
Y COLLEC x w 

(SINK) Vee (SOURC:E) TORS (SOURCE) (SlNK) GNO 

®® ®® ®0© 

©0©©©©0 
A B ~ C f: F G ADDRESS 
~ "----.,,,...-- INPUTO 

ADDRESS INPUTS TIMING INPUTS 
NOTES: 1. X""' Logical 1 or tog1cal O. 

3-222 

2. Not more th8n one output is to be allowed to be 

ON at one ~ime: When all timing in_puts are at a 

logical 1, two of the address inputs must be at a 

logical O. 

NC~No internal connection 
GND 1 and GND 2 are to be used in parallel 
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CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 

logic definition 

Standard positive logic applies with the following definitions used for specifying digital-level signals: 

LOW VOLTAGE= LOGICAL 0 
HIGH VOLTAGE= LOGICAL 1 

absolute maximum ratings over operating case temperature range (unless otherwise noted) 

Supply voltage V cc (See Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 V 
Input voltage (See Note 2) ......... · ............................................. 5.5 V 
Operating case temperature range ..................................... , ........ 0°C to 70°C 
Continuous total power dissipation at (or below) 70°C case temperature ........... : ......... 800 mW 
Storage temperature range ... , .................................... · ....• ' .. -65°C to 150°C 

NOTES: 1. Voltage values are with respect to network ground terminal. 
2, Input signals m.Ust Q;e zero or positive, with respect to network ground terminal. 

electrical characteristics (unless otherwise noted, V cc = 14 V, Tc= 0°C to 70°C) 

TEST ~ 

PARAMETER FIGURE TEST CONDITIONS MIN TYPt MAX UNIT 

vin(1) 
Input voltage required to ensure 1 3.5 v 
logical 1 at any input 

v Input voltage required to ensure 1 . ::- . ..,.. 
0.8 .· v 

I• .ln(O) logical O at any input 

Logical 1 level address input 
.. 

.1in(1) 1 v. ='5V ··200 ILA 
current on 

1in(1) 
Logical 1 level timing input 1 V. =5V 100 ILA 
current on 

11n(O) 
Logical 0 level address input 1 V =OV -6 mA 
current 

In 

1in(0) 
Logical 0 level timing input 1 V. =OV -12 mA 
current 

on 

v(sat) Sink sat~ration voltage 2 lslnk ""420 mA, RL =53 fl. 0.75 0.85 v 

v(sat) Source saturation vohage 2 I ""-420 mA R = 47.5 n source ~ L 
0.75 0.85 v 

1off Output reverse. current (off state) 1 v. 
on 

=OV 125 200 ILA 

1cc 
Supply current, all sources and 3 v. =OV 12.5 15 mA 
sinks off 

on 

1cc Supply current, either sink selected 4 30 40 mA 

1cc 
Supply current, either source 4 25 35 mA 
selected 

tThese typical values are at Tc"" 25°C; 

TEXAS INSTRUMENTS 
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CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 

switching characteristics, V cc = 14 V, Tc = 25°C 

PARAMETER TEST TEST CONDITIONS MIN TYP MAX UNIT FIGURE 

tpd(1) 
Propagation delay time to logical 5 RL 1 = 53 D, 90 ns 
1 level, source output 

Propagation delay time to logical RL2 = 500 D, 
\ci(O) 5 50 ns 

0 level, source output CL= 20pF 

tpd( 1) 
Propagation delay time to logical 6 110 ns 
1 level, sink output RL = 53S1, 

I--· 

tpd(O) 
Propagation delay time to logical 6 CL=20pF 40 ns 
0 level, sink output 

t 
s 

Sink storage time 6 70 ns 

• 

3-224 

thermal information 

The SN75324 is designed to be used at a case temperature not to exceed 70°C. Under this condition, infrared micro­
radiometer and X-ray studies indicate that a safe junction temperature is maintained under specified worst-case con­
ditions. 

SN75324 circuits should be mounted so that minimum thermal resistance is achieved. A thermal compound should 
be used between the bqttom of the flat S package and a heat sink. This, in conjunction with unrestricted forced-air 
flow across the heat sink and package, has been found to adequately satisfy thermal requirements. No thermal com­
pound is required with the dual-in-line package. Air flow should be across the short dimension of either package. 
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schematic 

CIRCUIT TYPE SN75324 
MEMORY DRIVER< WITH DECODE INPUTS 

.---+--.--------..---..~---~,....---.------<>vcc 

• 
TIMING{~ 
INPUTS G 

.--------<> OUTPUT W 
(SINK) 

OUTPUT X 
---t-t---o (SOURCE) 

._. ___ .....,.._~-----+-"--o SOURCE 

ADDRESS 
INPUTS 

r-- Bu---..---.-,_...,.......,.... __ 
MODE SELECT 
(SOURCE/SINK) 

Lt. c v---r---.,.,. .... 
SWITCH-PAIR 
SELECT 
~ D o----r----r-" 

COLLECTORS 

...._----+--<> OUTPUT Y 
(SOURCE) 

.------o OUTPUT Z 
(SINK) 

~------------~----------c----uGND 
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CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst 

~-------------------~ 
: TIMING INPUTS A1-_____ ..., 

TEST TABLE FOR l;n(Ol 

V;n 

• 
lj~) 

1in(1) ... 
TEST 
PER 
TRUTH 
AND 

IE Vccy 0 +14V 

SOURCE : 
COLLEC~TO.;;.Rc;S:r.-+....,;:::....w.--o + 23 V 

TEST rt-f""L_./ 
TABLESI--( ).~i-1--4 . ''-~-1--1>---+-----o + 3 V 

(SEE 
NOTES 

APPLY 3.5 V 
B,C,E,F,andG 

B, C, E, F, and G 

A, D, E, F, and G 

A, D, E, F, and G 

A, B, C, 0, F, and G 

A, B, C, D, E, and G 

A, B, C, D, E, and F 

NOTES: 1. Check V;n(i) and V;n(O) per Truth Table. 

2. Measure I in(O) per Test Table. 

3. When measuring lin( 1 )•all other inputs are at ground. Each input is tested separately. 

FIGURE 1 - V;n(Ol• V;n(1J. l;n(O)• 1;n(1l• and Iott 

+SV 

NOTE: This parameter must be measured using pulse techniques. tp = 500 ns, duty cycle~ 1%. 

FIGURE 2 - V(sat) 

t Arrows indicate actual direction of current flow. 
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Band C 

Band C 

E 

F 

G 

TEST 
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A 
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CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 

d-c test circuits t (continued) 

+3.5 v 

PARAMETER MEASUREMENT INFORMATION 

~-------------------~ I TIMING INPUTS ¢' .. ice 
1 E Vee '-· ...:::::....:::::..._ __ ..,0 +14 v 

SOURCE : 
COLLECTORS 

~--<>-~.....,,__,...-~+~v 

FIGURE 3 - •cc (ALL OUTPUTS OFF) 

+3.SV 
~+-"-1-'-cc'----~o +14 v 

NOTES: 1. Ground A and B, apply 3.5 V to C and D, and measure Ice (output W is on). 

2. Ground Band D, apply 3.5 V to A and C, and measure Ice (output Z is on}. 

3. Ground A and C, apply 3.5 V to B and D, and measure Ice (output X is on). 

4. Ground C and D, apply 3.5 V to A and B, and measure Ice (output Y is on). 

FIGURE 4 - •cc (ONE OUTPUT ON) 

t Arrows indicate actual direction of current flow. 
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CIRCUIT. TYPE. SN75324 
MEMORY DRIVER WITH DECODE·· INPUTS 

PARAMETER MEASUREMENT INFORMATION 
switching characteristics 

~-------------------~ 
+5 v I I 

I TIMING INPUTS A 
1 E Vee y~-------oo +14 v 

+5 v 
SEE 

NOTE 
2 

I 

I 
I 

TEST TABLE 

500 ns 

+5V -------}---·~---------. 
I 

INPUT I 
o v-----.J1 

I I 
f-4- 'pd(1)...., 
I I 

90% 

10% 

'pd(O) 

I frg-o-%~~~~~~~ 

OUTPUT 
XOR Y 

VOLTAGE WAVEFORMS 

+23V 

OUTPUT X 

OUTPUT Y 

NOTES: 1, The input waveform is supplied by a generator with the following characteristics; tr= tt = 10 ns, duty <?Vele~ 1 %, an9 Zout :::::::: 50 n. 

2. When measuring delay times at output X,apply +5 V to input D,and ground A. When measuring delay times at output Y, apply +5 V 

to input A,and ground D. 

3. CL includes probe and jig capacitance. 

4, Unless otherwise noted all resistors are 0.5 W. 

FIGURE 5 - SOURCE-OUTPUT SWITCHING TIMES 
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CIRCUIT TYPE SN75324 
MEMORY DRIVER WITH DECODE INPUTS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics 

r-------------------~ 
+5 v o I 

I TIMING INPUTS A 
IE Vee yl--------o +14V 

SOURCE 1 

+5 v 
SEE 
NOTE 

2 

I'--
+5V -~----l--

I 
INPUT I 

QV 
I 

-"1 lpd(O) 

OUTPUT 

COLLECTORS 
t23 v 

+3 v 

OUTPUT 

TEST CIRCUIT 

500 ns --J 
I 

90% I 
I I 
1 I 
I 10% 
I 
I 

r- I 

I -...i 1pd(1) 

I I 
I 

I I 
I I 
I _, 

ts 
I 

10% 

VOLTAGE WAVEFORMS 

NOTES: 1. The input waveform is supplied by a generator wfth th.e following characteTistics: t.r = tf"" 10 ns, dutv. cycle~ 1%,· Zout ~ 50 n. 
2. When measu'ring detay times at output W, apply +5 V to input D,and groun.d A. When measuring delay Jimes at output z; 

apply +5 V to input A,and ground D. 

3. CL includes probe and jig capacitance. 

FIGURE 6 - SINK-OUTPUT SWITCHING-TIMES 

PRINTED lN· U.S A 

1
1 Tl £onno1 ·a1sume any respon11bilily for any circuih ~hewn l or repre~ent that they ore free from paten! infringement. 

11EXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DEllG!I AND TO SUPPL y THE BEil PRODUCT POSSIBLE. 
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SYSTEMS 
INTERFACE CIRCUITS 

CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 

SERIES 55/75 MEMORY DRIVER 
featuring 

PERFORMANCE 

• 600-mA Output Capability 

• Fast Switching Times 

• Output Short-Circuit Protection 

• Dual Sink and Dual Source Outputs 

• Minimum Time Skew between 
Address and Output Current Rise 

• 24-Volt Output Capability 

EASE OF DESIGN 

• Source Base Drive Externally Adjustable 

• TTL or DTL Compatibility 

• Input Clamping Diodes 

• Transformer Coupling Eliminated 

• Reliability Increased 

• Drive-Line Lengths Reduced 

• Use of External Components Minimized 

description JORN 

3-230 

The SN55325 and SN75325 are monolithic 
integrated circuit memory drivers with logic inputs 
and are designed for use with magnetic memories. 

The devices contain two 600-milliampere source­
switch pairs and two 600-milliampere sink-switch 
pairs. Source selection is determined by one of two 
logic inputs, and source turn-on is determined by the 
source strobe. Likewise, sink selection is determined 
by one of two logic inputs, and sink turn-on is 
determined by the sink strobe. This arrangement 
allows selection of one of the four switches and its 
subsequent turn-on with minimum time skew of the 
output currerit rise. 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

NODE 
vcc2 x A 

SOURCE W 
C~LLECTORS 

A~C 
STROBES 

positive logic: See truth table 

TRUTH TABLE 

ADDRESS INPUTS STROBE INPUTS OUTPUTS 

When Rint .and node R are connected together, the 
amount of base drive available for the source-1 or 
source-2. output' transistor is set internally by a 
575-ohm resistor. This method provides adequate 
base drive for source currents up to 375 mA with a 
Vcc2 voltage of 15 volts or 600 mA with a Vcc2 
voltage of 24 volts. 

SOURCE SINK SOURCE SINK SOURCE SINK 

When source currents greater than 375 mA are 
required, it is recomr.iended that a resistor of the 
appropriate value be connected between V CC2 and 
node R and Rint must remain open. By using this 
method the source base current may usually be 
regulated within ±5%. An advantage of this method 
of setting the base drive is that the power dissipated 
by this resistor is external to the package and allows 
the integrated circuit to operate at higher source 
currents for a given junction temperature. 

A B c D S1 S2 w x y 

L H x x L H ON OFF OFF 

H L x x L H OFF ON OFF 

x x L H H L OFF OFF ON 

x x H L H L OFF OFF OFF 

x x x x H H OFF OFF ·OFF 

H H H H x x OFF OFF OFF 

H = high level, L = low level, X = irrelevant 

NOTE: Not more than one output is to be on at any one time. 

z 
OFF 

OFF 

OFF 

ON 

OFF 

OFF 

Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to Vcc2. This 
arrangement provides protection from voltage surges associated with switching inductive loads. 

The SN55325 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN75325 
is characterized for operation from 0° c to 70° c_ 

371 
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CIRCUl:f llP:E$.SN55325, SN75325 
MEMORY DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
-cc ~·· 

_:__ SN55325 SN75325 UNIT 

Supply voltage V.cc1 (see Note l} 7 7 v 

Supply voltage Vcc2 (see Note 1} 25 25 v 

Input.Voltage (irn·v address or strobe: inp_ut) 5.5 5.5 v 

Continuo_us_total"dissipa_tion at (or below) 70°C free-air temperature-(st!e Note 2) 800 800 mW 

Operating fre~-air !emperature range -55 to 125 0 to 70 oc 

Storage 'temperature range : -65 to 150 -65 to 150 oc 

Lead temperature 1/16 inch from case for 60 seconds jJ Package 300 300 oc 

Lead teli"lperature 1 /16 inch from case for 10 seconds JN Package 260 260 oc 

NOTES: 1. Voltage values·are with respect to-network ground terminal. 

:2. For operation pf SN55325 above 70° C free-air t_emperature, refer to Dissipation o·erating CUrve, Figure 20 . 

electrical characteristics over recommended operating free-air temperatyre range (unless otherwise noted) 
__::.:_ 

TEST SN553;!5, SN75325 
UNIT PARAMETER TEST CONDITIONS 

TY Pt TYPt FIGURE ... MIN MAX MIN MAX 

V1H High-level input voltage 1 & 2 2 2 ,V 

V1L Low-level input voltage 3&4 0.8 0.8 v 

V1 Input clamp voltage 5 
Vcc1 = 4.5 v. .vcc2 = 24 v. -1.3 -1.7 -1.3 -1.7 v 
11 = -10 niA, TA= 25°C 

Source-collectors terminal Vcc1 = 4.5 v. l Full rang,e 500 200 
lloff} 1 µA 

off-state current Vcb=24V TA= 25°C 3 150 3 200 

VQH High-level sink output vof~age 2 
VcC1 ~ 4.5 V, vcc2 - 24 v. 

10 = o 19 23 19 23 v 

Vcc1 = 4.5 v. 

Vcc2 = !5 v, Full range 0.9 0.9 

S6urce outpUts 3 RL = 24 ll, ,. 
l(source)"' -600 mA, ·TA= 25°<: 0.43 0.7 0.43 0.75 

Saturation voltage:!: 
See Note 3 

V(sat) - v 
Vcc1 = 4.5 v. 

Vcc2 .= 15 v. Fu.II range 0.9 0.9 

Sink outputS _,_ 4 RL ·= 24 '2, 

1 lsmk) " 600 mA, TA= 25°C 0.43 0.7 0.43 0.75 
See.Note 3 j_ 

Input current at maxi- address inputs vcc1 = 5.5 v, Vcc2 = 24 v. 1 1 
11 5 mA 

mum input voltage strobe inputs. V1 = 5.5 V .!.. 2 2 
High-level input address inputs vcc1 = 5.5 v. VcC2 = 24 V, 3 40 3 40 

l1H 5 µA 
current strobe inputs V1=2.4V 6 80 6 80 

l1L 
L.ow-leVel input address inpUts vcc1 =s.sv. vcc2 = 24 v. -1 -1.6 -1 -1.6 

5 mA 
current strobe inputs VJ= 0,4 V -2 -3.2 -2 -3.2 

1cc1offl 
Supply· current, all from Vcc1 vcc~ = .. 5.5 v. Vcc2 - 24 v. 14 22 14 22 

6 mA 
sources and sinks off from VcC2 TA= 25°C .... 7.5 20 7.5 20 

1cc1 
Suppl\; current from VcCL 

7 
vcc1 -.5.5 v. vcc2 = 24 v. 

55 70 55 70 mA either sink on l(sknkl =·50mA1 · TA= 25?C 

Supply current from V CC2, I Vcc1 - 5.5 v. Vcc2 -;24 v. 
lcc2 8. 32 50 32 50 mA either source on llso"rce} = ~50 mA, TA= 25'c 

t All typical values are at TA= 25° C. 

:l:Not more than ·one output-is to be on at any one time. 
NOTE 3: These parameters must be measu,red using.pulse techniques. tw = 200 µ.s, duty cycle"'- 2%. 
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CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 

switching characteristics, Vcc1 5 V, TA= 25°C 

PARAMETER~ TO (OUTPUT) 
TE$T 

FIGURE 

tPLH Source collectors 
tPHL 

lTLH Source outputs 
tTHL 

tpu-i 
Sink outputs 

tPHL 

'TLH Sink outputs 
tTHL 

ts Sink outputs 

• 11 tPLH =propagation delay time, low-to·high-level output 

tpH L = propagation delay time, high-to-low-level output 

tTLH =transition time, low:to-high-level output 

tTH L = transition ~ime, high-to-low-level output 

t 5 = storage time 

schematic 

Component values shown are nominal. 
WV V ... Vee bus 

9 

10 

9 

9 

9 

TEST CONDITIONS 

Vcc2= 1~v, RL=24U, 

CL= 25 pF 

Vcc2 = 20 v, RL = 1 kU, 

CL= 25 pF 

Vcc2 = 15v, RL=24U, 

CL= 25 pF 

Vcc2 = 1sv, RL=24U, 

CL= 25 pF 

vcc2 = 15 v, AL= 24 n, 
CL= 25 pF 

3-232 TEXAS INSTRUMENTS 
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MIN TYP MAX UNIT 

25 50 
ns 

25 50 

55 
ns 

7 

20 45 
ns 

20 45 

7 15 
ns 

9 20 

15 30 ns 

3 



d-c test circuitst 

TEST 

CIRCUIT TYPES SN55325, iN75325 
MEMORY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 
24 v 

w 

-l(off) 2V~ SEE 

~: TABLE~ 
TEST TABLE 

4.5 v 

4.5 v 

SEE 
TEST 

TABLE 

·~ I 
I 
I 
I 

~--'--'--OPEN 

I 
L __ ~cc1 _____ _ 

4.5 v 

24 v 

A 

1s1 

B 

I 
I 

L Vcc1 __ T _____ _ 
4.5 v 

GND I _ :..J 

FIGURE 1-l(off) 

I -
I 
I 
I 

I 
I 

z I 
I 
I 
I 
I 

G!P.J I 
F.IGURE 2-V1H AND VoH 

t Arrow$ indicate actual direction of c;.::urrent flow. 
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c 
2V 

GND 

4.5 v 

4.5 v 

A B S1 

GND GND 2V 

2V 2V GND 

TEST TABLE 

D S2 y 

4.5 v GND VoH 
4.5V 2V VoH 

2V GND OPEN 
GND 2V OPEN 

• 

z 
OPEN 

OPEN 

VoH 

VoH 
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ClR'CUIT TYPES SN55325, SN75325 
M'EMORY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 
d-c test circuits (continued)t 

• 

3-234 

4.5V1 
0.8 v 

SEE 
TEST 

TABLE 

350S1 

I 

le 

I 

15 v 

OPEN 
AL= 24 n 

,,---~Y_,___ OPEN 

I 
I 
I 

_ _,.._z_,.:-OPEN 
I 

l(rourcel -

1 kn L __ Y_fc1 ______ _2N~ J 

4.5 v 

A 

0.8V 

4.5V 

NOTE A: These parameters must be measured using pulse techniques. tw == 200 µs, duty cycle~ 2%. 

1 kH 

O.BV1 

4.5 v 

SEE 
TEST 

TABLE 

15 v 

L- _v_Ec1 _____ _ 

4.5 v 

FIGURE 3-Vtl AND SOURCE Vtsat) 

c 
0.8V 

4.5V 

G~D_J T 
NOTE 'A: These parameters must be measured usin'g pulse techniques. tw == 20Cr µs, duty cycle.,;;,; 2%. 

FIGURE 4-V1L AND SINK Vtsatl 

t Arrows indicate actual direction of current flow. 
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TEST TABLE 

B S1 w 
4.5 v 0.8V GND 

0.8 v 0.8V OPEN 

TEST TABLE 

D S2 y 

4.5 v 0.8 v RL 

0.8 v 0.BV OPEN 

x 
OPEN 

GND 

z 
OPEN 

RL 



CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 
d-c test circuits (continued)t 

TEST TABLES 

5.5V 

11, l1H 
---+ v, -- SEE ltL 

TEST 
TABLE 

''fr 

v, 

I l 

24 v 

OPEN 

. /---'-'--OPEN 

1 Vcc1 L---1------
5.5 v 

(4.5 V FOR 
TESTING V1) 

5V 

I 
I 
I 
I 
le 

24 v 

APPLYV1=5SV, 

MEASURE 11 
GROUND APPLYSSV 

APPLY V1=2.4 V, 

MEASURE llH 

A Sl 

Sl A,B 

B Sl 

c S2 

S2 C,D 

D S2 

APPLYV1 =0.4V, 

MEASURE l1L 

APPLY 11 = -10 inA 

MEASURE V1 

OPEN 

1~ 

,,----<-OPEN 

I 
I 
I 

G,!iD..,J 

A 

S1 

B 

c 
S2 

D 

B, C,S2, D 

C,S2,D 

A, C,S2, D 

A,Sl, B, D 

A,Sl,B 

A,Sl,B,C 

APPLY5.5 V 

Sl, 8, C, S2, D 

A, B, C,S2, D 

A, S1, C, S2, D 

A,S1,B,S2,D 

A,S1,B,C,D 

A, Sl, B, C, S2 

FIGURE 6-lccl(off) AND •cc2(off) 

t Arrows indicate actual direction of current flow. 
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CIRCUIT TYPES SN55325, SN75325 
. ~ 

MEMORY DRIVERS 
I , I" 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits (continued)t 

5V 

SEE 
TEST 

TABLE 

TEST 

I 
I 
I 
le 

I 

24 v 

L __ ~ere, -' ____ _ 

!1cc1 

5.5 v 

24 v 

!ICC2 

OPEN 

l(sink) = 50 mA 
!;') 

GND I 
FIGURE 7-lcc1. EITHER SINK ON 

i - A - -Ri;.t - Vcc2 ~~R~E, 
I COLLEC;:.;;T..:.0'-"RSC.,I>----~ 
IA 

SVJ SEE 
~ TABLE ~l;-"B---<l._./ 

I I 
I 
I 
I 

: i 1($0urce)"' -50 mA 

1~ 

I 
I 

le ~--~-OPEN 

I 
I 
I 

L - - _::ee1_ - - - - - G!!D_J 

5.5 v 
FIGURE 8-lcc2. EITHER SOURCE ON 

t Arrows indicate actual direction of current flow. 

c 

GND 

5V 

TEST TABLE 

D S2 y 

5V GND l(sink) 

GND GND OPEN 

TEST TABLE 

A B S1 

GND 5V GND 

5V GND GND 

3-236 TEXAS INSTRUMENTS 
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z 
OPEN 

l(sink) 



CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 
switching characteristics 

PULSE 
GENERATOR 

See Note A 

INPUT 

SEE 
TEST 

TABLE 

PARAMETER 

tPLH and tPHL .. 
tPLH; tPHL. 

trLH·.tTHL. 
and t5 

.;;;10ns~ 

I I 
---..,,; 90%1 

I 
INPUT I 

I 

15 v 

350 H 
OPEN 

y 
--------o>----+--OOUTPUT Y 

I 
I 
I 

,,--r~z -.•--------<>OUTPUT Z 

I 

L _ :.. ~cc1 _____ ._ ':!'J 
5V 

TEST CIRCUIT 

TEST TABLE 

OUTPUT UNDt;R TEST INPUT CONNECT to 5 V 

10% 

Source co1 lectors 

Sink outp4t Y 

Sink output Z 

10% 

A andey1 B, C, 0 andS2 

Band 51 A,C.D andS2 

.:I CandS2 A, e; D andS1 

D andS2 A, B, C and S.1 

t-----f--.;;; 10ns 

I I 
190% ,,...~----~---3V 
I 
I 
I I 

I - --ov --t---.-i•f - - - - -200.ns 
i tool.,__ ____ +-- IPLH 

90% 
I ;,-9-0-%--~voH 

I 
OUTPUT 

!+-- Is -I 
I . 

10% I 
I- - 't - - - Vol 

ITHL ~ITLH 
VOL TAGEWAVEFORMS 

NOTES: "':o· The pul~e generator has- the ·following character_istics: Z0 u·t = .50 -n; dUty cycle ~- -1 %. 

8. CL ·includes_ probe and jig capacltanc·e. 

FIGURE 9-SWITCH.ING TIN)ES 
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CIRCUIT TYPES SN5532ti: SNl!iJ25 
MEMORY D'RIVERS 

PAAAIVIETERMEASUREMENT'INFORMATION 
switching characteristics 

PULSE 
GENERATOR 

See Note A 

SEE 
TEST 

TABLE ~ 

20V 

350 n 
OPEN 

y 

I 
I 
I 

I I 
L __ .::'.C£1_ _ _ _ _ _ <Jtl~ 

SV 

TEST CIRCUIT 

TEST TABLE 

l PARAMETER 

[ trLH and trHL 

OUTPUT UNDER TEST J INPUT l CONNECT TO 5 V j 
SQurceoutputW IAands1J B,C,D,andS2] 

Source output X J Band S1 _l A, c; D, and S2 J 

~<;10ns ~<;10ns 
I I 

---· I 
90% I 

INPUT 

OUTPUT 

I 
I 

I 
I 
I 

10% I 
I . I 

trLH -1.-...l 

I I I ,,...-~~--

10% 10% 

1 

I 
I 

VPLTAGE WAVEFORl\4S 

10% 

I 
I 
I 
I I :'-1---VoL 

i.--..1-- trH L 

NOTES: A. The pulse generator has the following chi!ract.-ristics:· Zout .= 50 fl, duty cycl13 ·"' .1 %.·: 
8. CL includes probe and jig capacitance. 

FIGURE 10-'TFIANSITION TIMES OF SOURCE OUTPUTS 
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CIRCUll TYPES SN56325, SN75325 
MEMORY DRIVERS 

TYPICAL CHARACTERISTICS 
OFF.STATE CURRENT INTO SOURCE COLLECTORS 

vs 
FREE-AIR TEMPERATURE 

400 
vcc1 "'4.5 v 

< 100 

Vcc2= 24 v 
See Figure 1 _/_ 

t 
~ 40 
u 

~ 20 

9 to 

v 
_LJ 

~ ::s 7 -!--" 

1 
-75 -50 -25 25 50 75 100 125 

TA-Free-Air Temperature-QC 

FIGURE 11 

> 

HIGH-LEVEL SINK OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

• ~ 20 '-v-cc-'-,-.-.-'_5_v_;...._, _ __,_ _ _,___,'---' 
0 Vcc2=24V 
> lo=O. 
!i 16 See Figure 2 

% 
0 

.;; 

~ 
-1 
'& 
i 
I 

5 4 l--+-+-+---j--f--+--1-~ 
> 

o'----'----'--..L-.--'--L-...L.-1--' 
-16 -50 -25 26 50 76 ~DO 125 

T A-Frff-Alr Temperature-°C 

FIG~~ 12 

SOURCE OR SINK SATURATION VOLTAGE 
vs 

SOURCE CURRENT OR SINK CURRENT 

> 
~ 0.5 

~ 
> 
0 o.• l--+-+-,,.f"'.:7!~+-:;>~~1---l 
-~ 

~ 0.3 1----1'::_--k~t<==?!t"'='+-'lf'----il---I 
' .;; 
5 
~ 0.2 

~ 
"i 
> 

SOURCE OR SINK SATURATION VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

0.8 r-~--.--~~--r-~~-~ 
vcc 1 .. 4.& v 

> 

V' 
Vcc2= 1sv 
-llSourcel ot llSinkl =I 
See Figures 3 and 4 

~ 0.6 >--+-·+---+---~----+---+----<1---1 

§ s 0.5 r--t--t--+---::l:-o--l-:7""T-----i---! 

~ 0 4 t-·-:>:_.....,..~ 
~ 

l :·: l--+-+-+--j-+--1---j---1 

10. 1 >--+--+--+-__, _ _, __ _,___, __ __. 

o_J. -60 -~25 50 75 100 125 
TA-Free-Air T.e"1p9rature-"C 

FIGURE 1.4 

SUPPLY CURRENT, ALL SOURCES AND SINKS OFF 
vs 

FREE-AIR TEMPERATURE 

1s.---1~-,.--~-.-,..--r-~--.-~ 

14 f--•c~c~1J~M~'~'!---+~4-'""'k--+-+--I 

~ 12 vcI • ,Iv-'--'---'---l-'-t--·_.J.N _ _, 
~ vcc2"'24v 
., 10 See Figure 6 -+--+--+---+--'--
j I i 8 ~-.ICC2(off) 

if 
! 
~ • l--+--1--+--1--+--1--+-

o'---'-'-'--.J....--'--'--.L-L-....J 
-75 -60 -2& 0 25 .. 15 100 125 

TA-Free-Air Temperature-~c 

FIGURE 15 

• 
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CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 

• 

3-240 

TYPICAL APPLICATION DATA 

balanced bipolar logic-line driver 

The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used in 
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however, 
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a tri·state 
output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive circuit 
giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to further 
increase noise immunity. The circuit is capable of driving twisted-pair lines of several miles in length or low-impedance 
coaxial lines. 

sv 

r - - R~ - - )~ _L _ "1 
I 14 11 to 

3 

I 
I SN74121 

L-----

TTL 
DATA <r-+-+--t------~ 
INPUT 

14 v 

OPEN 

"' .::~ _I_ -, /---~-+--+---<>OUTPUT XY 

1 k.U 
I SN74121 
L __ - -

TTL 
INPUT 

OUTPUT 
WZTO XY 

11 10 I 

OPEN 

I 
I 

L.. - - ..!tJ... -- - --
sv 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

t R and Care adjusted to give the desired bipolar output pulse width. 

FIGURE 16-BALANCED BIPOLAR LOGIC-LINE DRIVER 
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CIRCUIT TYPES SN55325, SN75325 
MEMORY DRIVERS 

TYPICAL APPLICATION DATA 

In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any 
of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as 
shown in. Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a sele.ction 
matrix is formed. To select drive-line 13, SN74154 No. 1 must be set to 3 (with mode select high), enabling source X of 
SN75325.No. 2 to drive lines 12 through 15, and SN74154 No. 2 must be set to 2, providing a sink at Y of SN75325 
No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode­
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines 
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line 
of the particular system imposes on the driver. A 256-drive-line selection matrix is shown in Figure 18. These 256 drive­
lines are sufficient to serve (256/2) 2 = 16,384 individual cores. 

(.n.) 

H11S4 X 4 GRID OF SOURCE-SINK 
PAIRS FUNCTIONS A$ A r.IATRIX 
TOSELECTONE OUT OF 16 DRIVE LINES 

TIMING 
STROBE 

NOTE A: This optional mode.:Seled andtimirlQ~strohe°'techniQue .can: be used·in pla'<::e Of the SN7440 m·ode.-Se1ect and SN74.154 timing-strobe 

when ffiinimum time skew is deSired. 

FIGURE 17-SN75325 USED AS A MEMORY DRIVER 
TO SELECT ONE OF SIXTEEN DRIVE LINES 
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• 0 

~ 
~ .. 

w 

"' ... 
"" 

~ 
(Tl 

>< 
> 0 

: - (I) 
0 z 
x '"'-gz 
N .,,(I) 

~ ~-! 
~ ~~ 
• MC: 
~c~ 
x (Tl • .. z 
~ 
~ -! N 

~ (I) 

I 
11 :--f-f-f t t-ft;t t-f ft f-f-f i~:~l r=i r-------------------, 

l/2 
SN7!>325 

*** **** 

! t l I I I I I I I I I I I I I : : I I ,.----- - --, ,.---1 
I l I 

' I I 1 

L-----------------------J : ", I I : r=;:1~A~ ns 161 ~~~~ I ; I : 
._ ___ .. nDAIVELINES I 1------i 

1 l 1 : I 

1 1 

I I DETAIL Bl 

~,----, Jo~'~' I : I I 
1

DETAILA
1 

n~t" LINES I 1 1 

'----~ ~ nORIVELINES] t .-------. r---.., I n-1 I I I 
DETAILAI n=l&! ~~~ill I I 

'-- --.J DRIVE : nORIVELINES"""T.J~ -1- I ~ 
L!%~ L-!!E!._Ai.!:,.B_ - ~E,!IO!EJ!. J L .=:.15 J 

~
--~-. CORES __ 

D!,T!!'-.!...I - - ,l+---~r- - - ,_!-+----, 
o1T!1C'A.r 1 1 I I 1 

~--- loeTAILBI 1 oeTA1Ls~1 I 
DETAIL A I I 

on..rr:;~ I I I 
----' L'.!.:'~_,J L-".:~.J] I 

r:::=i------cDrT~l=A..J _r--- t,+-1r-----r---.,JJ I 
L::::J---ro!fiEL~.J I l I I I 

I I ' "I 

~oE'rA'iLA_J----------------l----+--~·DETA!LBI I DETAIL Bl 
- -- r 

of1A'1t-A""'I I n-16 I I x l - - - .....___..,.. -......::..:.!. t++---~, 

~OE'r'A1l~...r _r-- ... , ---,_ I ===- I I I I ~,!;T,!l';_A.J I '+++---....;• 

~----, loETAILBI :DETAIL Bl 1 
D=T=•=~ I r1 H~----< 
D,!.l,!!~A_; n~16.,} I n~ts I I 

'--- •-- L- --.r r - - ON'Eo";;v'E - :;J., -= -k--, 
CIRCUIT REQUIREMENTS· I LINE BUS ______, - 1J I r - ;E~l~C _. -, 

1~ ~~~~ : I 'r-----.,.1 
1/2 SN7440 I 112 TID134 .....,.... 

56 DETAIL B's AND 14 DETAIL C's CONNECTED 
lAS SHOWN AT LEFT) TO 7 SN75325's 

32 T10126}DIODE I I 

~ .~:o:~;:svs L ~T!!L.S--------- _.,, ! 
16,384 MEMORY CORES I'""' 

L n~4 '!.:.13 .:,:.~-----~ n=2 n=1 

(SOURCE SINK'J L 1/2SN75325 ...1 ,.._ _____ _,_ l 1/2 112 
SN75325 SN7S325 - - - - - -'-'="'-'...:;;.=;..J 

v 
SEE NOTE A 

NOTES: A. Outputs from one SN74154 decoder are connected to each SN75325 as shown in Figure 17. Source strobe and sink strobe from an SN7440 are connected to each 

SN75325 as shown in Figure 17. 

B. The division of the drive-line bus into four segments reduces the capacitive load on the SN75325 driver. 

FIGURE 18-SN75325 SERVING 256 DRIVE LINES IN A MAGNETIC MEMORY 

31: ~ m= 31: n 
oC 
=~ -< .... 
0 -< = .,, 
- m < fl) m = fl) 
fl) z 

U'I 
U'I 
w 
N 
U'I 

~ fl) 

z .,, ...., 
0 gt 
)> w r- N 
)> U'I .,, .,, 
r-
0 
)> 
:::! 
0 
z 
0 
)> 
-I 
)> 



CIRCUIT TYPES SN55325, SN75325 
MEMO~Y DRIVERS 

TYPICAL APPLICATION DATA 

external resistor calculation 

A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN75325 
delivers load current (IL). The sink-output transistor of another SN75325 sinks this current. 

The value of the external pull-up resistor (Rextl for a particular memory application may be determined using the 
following equation: 

where: Rext is in kQ, 

16 [VCC2(min) - Vs - 2.2] 
Rext = 

IL - 1.6 [vcc2(min) - Vs - 2.9] 

VcC2(min) is the lowest expected value of Vcc2 in volts, 
Vs is the source output voltage in volts with respect to ground, 
IL is in mA. 

The power dissipated in resistor Rext during the load current pulse duration is calculated using Equation 2, 

PRext "" ~~ [Ycc2(min) - Vs - :[] 

where: PRext is in mW. 

After solving for Rext• the magnitude of the source collector current Ocsl is determined from Equation 3, 

ics ""' o.94 IL 

where: lcs is in mA. 

As an example, let Vcc2(min) = 20 V and VL = 3 V while IL of 500 mA flows. 

Using Equation 1, 

and from Equation 2, 

Rext 
16 (20 - 3 - 2.2) 

= o.5 kn 
500 - 1.6 (20 - 3 - 2.9) 

Pf!ext "" ~~ ~O - 3 - ~ "" 470 mW 

The amount of the memory system current source Ocsl from Equation 3 is: 

lcs "" 0.94 (500) ""470 mA 

(Equation 1) 

(Equation 2) 

(Equation 3) 

In this example the regulated source-output transistor base current through the external pull-up resistor ( Rextl and 
the source gate is approximately 30 mA. This current and lcs comprise IL. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



CIRCUIT TYPES SN55325, SN75325 
MEMORY 'DRIVERS 

TYPICAL APPLICATION DATA 
external resistor calculation (continued) 

r--
1 ONE 
I SN55/75325 
I SOURCE 

Vcc2 

MEMORY 
ELEMENT 

r----------~, 

loNE ml 
I SN55/75325 I 
I SINK I 

L-- - - - ~N!:!J 

I 

NOTES: A. For clarity, partial logic diagrams of two SN75325's are shown. 

3-244 

B. Source and sink shown are in different packages. 

~ 
I 
c: 
0 

-~ 

·= Ci 

I 
Jl.. ., 
5 
::> 

·~ 
c: 
8 
E 
::> 
E 
'i( 

"' ::;; 

BOO 

700 

600 

FIGURE 19 

THERMAL INFORMATION 

SN55325 

DISSIPATION DERATING CURVE 

LI DERATE 
200 j Ll0.7 mW/°C 

FROML1---1-~--+~+--4 
75°Cj 

1oor-~-i-i-~~i----~--+~~-+-~~+---+----i 

0 ~~~"--~~"--~~"--~~"--~~"---'---' 
70 80 90 100 110 120 130 

TA-Free-Air Temperature-°C 

FIGURE 20 
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SYSTEMS 
INTERFACE CIRCUIT 

SERIES 75450 
DUAL PERIPHERAL DRIVERS 

>erformance 

PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 

• 300-mA Output Current Capability 
SUMMARY OF DUAL DRIVERS 

• High-Voltage Outputs DEVICE LOGIC OF COMPLETE CIRCUIT 

• High-Speed Switching SN75450A ANDt 

SN75451A AND 

aase-of-design SN75452 NANO 

SN75453 OR 

SN75454 NOR 

PACKAGE 

N 
p 

p 

p 

p 
• Circuit Flexibility for Varied Applications 

and Choice of Logic Function 
twith transistor base connected directly to output o1 gate. 

• TTL or DTL Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltages 

lescription 

Series 75450 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or 
DTL logic. Typical applications include high-speed logic buffers, power drivers, relay drivers, lamp drivers, MOS drivers, 
and memory drivers. Additionally, the SN75450A may be used as a line driver. The SN75450A and SN75451A are 
functionally interchangeable with and are recommended for replacement of SN75450 and SN75451, respectively, in 
most applications which do not require the very high speed of the prototypes. The A-versions offer improved freedom 
from latch-up and diode-clamped inputs to simplify system design. They can drive lamps, relays, and memories to rated 
levels of voltage and current without external loading capacitors. Series 75450 drivers are monolithic circuits designed 
for operation over the temperature range of 0°C to 70°C. 

The SN75450A is a unique general-purpose device featuring two standard Series 74 TTL gates and two uncommitted, 
high-current, high-voltage n-p-n transistors. The SN75450A offers the system designer the flexibility of tailoring the 
circuit to the application. 

The SN75451A, SN75452, SN75453, and SN75454 are dual peripheral AND, NAND, OR, and NOR drivers 
respectively, (assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n 
output transistors. 

RELIMINARY DATA SHEET: 
ipplementary data will be 
iblished at a later date. 

CONTENTS PAGE 
MAXIMUM RATINGS AND RECOMMENDED OPERATING CONDITIONS 3-246 
DEFINITIVE SPECIFICATIONS: 

Cl RCUIT TYPE SN75450A 3-247 
Cl RCUIT TYPE SN75451A 3-249 
Cl RCUIT TYPE SN75452 3-250 
CIRCUIT TYPE SN75453 3-251 
CIRCUIT TYPE SN75454 3-252 

D-C TEST Cl RCUITS 3-253 
SWITCHING TIME TEST CIRCUITS AND VOLTAGE WAVEFORMS 3-255 
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TYPICAL APPLICATIONS . . . . . . . . . . . . . . . . . 3-259 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC 

Input voltage (see Note 1) 

lnteremitter voltage (see Note 2) 

v cc-to-substrate voltage 

Collector-to-substrate voltage 

Collector-base voltage 

Collector-emitter voltage (see Note 3) 

Emitter-base voltage 

Output voltage (see Notes 1 and 4) 

Continuous collector current (see Note 5) 

Continuous output current (see Note 5) 

Continuous total power dissipation 

Operating free-air temperature range 

Storage temperature range 

Lead temperature 1/16 inch from case for 10 seconds 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3, This value applies when the base-emitter resistance (Rae) is equ_al to or less than 500 n. 
4. This is the maximum voltage which should be applied to any output when it is in the off state. 

5. Both halves of these dual circuits may conduct rated current simultaneously. 

recommended operating conditions (see note 6) 

Supply voltage, Vee 
Operating free-air temperature range, TA 

SN75450A 

7 

5.5 

5.5 

35 

35 

35 

30 

5 

300 

800 

0 to 70 

-65 to 150 

260 

MIN 

4.75 

0 

SN75451A 

SN75452 

SN75453 

SN75454 

7 

5.5 

5.5 

30 

300 

800 

0 to 70 

-65 to 150 

260 

NOM MAX 

5 5.25 

25 70 

NOTE 6: For the SN75450A only, the substrate (pin 8), must always be at the most-negative device voltage for proper operation. 
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v 
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v 
v 

mA 

mA 

mW 
oc 
'c 
oc 

UNIT 

v 
'C 



schematic 

CIRCUIT TYPE SN75450A 
DUAL PERIPHERAL POSITIVE-AND DRIVER 

N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2A 2Y 28 2e 2E SUB 

-
positive logic: Y =AG (gate only) 

e = AG (gate and transistor) 

Component values shown .are nominal 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TTL gate~ 

TEST 
TYP~ PARAMETER TEST CONDITIONS MIN MAX UN1T 

FIGURE 

V1H High-level input voltage 1 2 v 

VrL •Low-level input voltage 2 ·. 0.8 v 

Vt Input clamp voltage 3 Vee= 4.75V, l1=-12mA -1.5 v 

Vee= 4.75 v, V1L = 0.8 V, 
-c- cc 

VoH High-level output voltage 2 2.4 3.3 v 
loH = -400µA 

VOL Low-level output.voltage 1 
Vee= 4.7_5 v, 

toL = 16 mA 

V1H = 2 V, 
0.22 0.4 v 

11 
input A 

Vee= 5.25 v, 
1 

Input cur~ent at maximum input voltage 4 Vt =.5.5V mA 
input G 2 

l1H High-level input current 
·input A 40 

4 Vee=.5.25 v, v, =.2.4 v µA 
input G 80 -

I.IL Low-level. input c.urrent 
input A 

3 
-1.6 

Vee= 5.25 v. V1 =0.4V mA 
input G 

..:.;;. -3.2 

ios Short-circuit output currentt 5 Vee=5.25.v -18 -55 mA 

•ccH· Supply current; high-level output d vec= 5.25V, V1=0 2 4 mA 
6 -

tccL Supply current, low-level output .vce = 5.25_V, V1=5V 
-""-

6 11 mA 

t All typical values at V cc.= 5 V, TA = 25°.C. 

+Not more than- one output ~hould be shorted at a t.ime. 
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CIRCUIT TYPE SN75450A 
DUAL PERIPHERAL POSITIVE-AND DRIVER 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

output transistors 

PARAMETER TEST CONDITIONS 

V(BR)CBO Collector-Base Breakdown Voltage le= 100µA, IE =O 

V(BR)CER Collector-Emitter Breakdown Voltage lc=100µA, Ree= 50011 

V(BR)EBO Emitter-Base Breakdown Voltage IE= 100µA, le= o 
Vee =3 v. le= 100mA, 

TA=25°C 

Vee =3V, lc=300mA, 

hFE Static Forward Current Transfer Ratio 
TA =25°C 

vce=3v, 
See Note 7 

le= 100mA, 

TA=0°C 

Vce=3V, 1c=300mA, 

TA=0°C 

• Vee Base-Emitter Voltage 
le=10mA, le= 100mA 

See Note 7 
l5=30mA, le= 300 mA 

VcE(satl · Collector-Emitter Saturation Voltage 
le=10mA, le= 1()0mA 

le=30mA, 
See Note 7 

le= 300 mA 

t All typical values are at Vee= 5 V, TA =·2s 0 c. 
NOTE 7: These paramet•rs must be measured using pulse techniques. tw = 300 µs, duty cycle i;;;; 2%. 

switching characteristics, Vee= 5 V, TA= 25°e 
TTL gates 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS 

tPLH 
Propagation delay time, 

low-to-high-level output 
12 CL=15pF, RL=40011 

Propagation delay time, 
tPHL 

high-to-low-level output 

output transistors 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS+ 

!d Delay time 

tr Rise time 
le= 200mA, 15(1) = 20 mA, 

13 IB(2) = -40 mA, VeEloffl = -1 v, 
ts Storage time 

tf Fall time 
CL= 15pF, RL = 5011 

gates and transistors combined 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS+ 

tPLH 
Propagation delay time, 

low-to-high-level output 

tPHL 
Propagation delay time, 

high-to-low-level output lc=200mA, CL= 15 pF, 
14 

Transition time, RL=5011 
tTLH 

low-to-high-level output 

tTHL 
Transition time, 

high-to-low-level output 

+voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 
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MIN TYPt MAX UNIT 

35 v 

30 v 

5 v 

25 

30 

20 

25 

0.85 1 
v 

1.05 1.2 

0.25 0.4 
v 

0.5 0.7 

MIN TYP MAX UNIT 

20 ns 

8 ns 

MIN TYP MAX UNIT 

8 ns 

12 ns 

7 ns 

6 ns 

MIN TYP MAX UNIT 

40 ns 

25 ns 

10 ns 

12 ns 



schematic (each driver) 

Cl.RCUIT TYPE SN75451A 
DUAL PERIPHERAL POSITIVE-AND DRIVER 

logic p 

DUAL-IN-LINE PACKAGE (TOP VIEW) 
.----..... ---e------o Vee TRUTH TABLE 

A 

B 

4k!1 1.6 kn 13011 

AB y 
Vee 2s 2A 2Y 

L L L {on state) 

L H L (on state) 

H L L (on state) 

HH H (.;ff state) 

H =high lev~l,<L = low level 

1A 16 1Y GND • Component values shown are nominal 

positive logic: Y = AB 

electrical characterist.ics over recommended operating free-air temperature range (unless otherwi.se noted) 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYPt MAX UNIT 

VtH High-level input voltage 7 2 v -
Vtl· low-level input voltage 7 0.8 v 
v, Input clamp voltage 8 Vcc=4.75V, l1=-12mA -1.5 v 

IQH High-level output current 7 
Vcc=4.75V, V1H=2V, 

100 µ.A 
VoH = 30V 

Vcc=4.75V, V1L = 0.8 V, 
0.25 0.4 

Vol Low-level output voltage 7 
loL = 100mA v 
Vee= 4.75V, VJL = 0.8 V, 

0.5 0.7 
IQL = 300mA 

IJ Input current at maximum input voltage 9 Vee= 5.25 v. v, = 5.5 v 1 mA 

l1H High-level input current 9 Vee= 5.25 v, V1=2.4 v .. 40 /lA 

ltL Low-Jevel jnput current 8 Vee= 5.25 v, V1 =0.4V -1 ~1.6 mA 

iccH Supply current, high-level output Vcc=5.25 v, V1=5V 7 11 mA 
10 

ICCL Supply current, low-level output Vcc=5.2sv, v1 = o· 52 65 mA 

t All typical values are at Vee= 5 V, TA::;:: 25°C. 

switching characteristics, V CC = 5 V, TA = 25° C 

.PARAMETER 
T.EST 

FIGURE 
TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 45 ns 

tPHL Propagation delay time, high-to-low-level putpu.t lo"' 200mA, CL= 15 pf, 25 ns 
14 

!TLH Transition time, low-to-high-level output 11L=5on 10 ns 

~HL Tra.nsition time, high-to-101111-level output 12 ·- ns 
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CIRCUIT TYPE SNl5452 
DUAL PERIPHERAL POSITIVE- NANO DRIVER 

p schematic (each driver) 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

4kn 1.Gkn 

Au-..--J 

Bo--+--• 

1 kn 

Component values shown are nominal . 

• 
logic 

TRUTH TABLE 

AB y 

LL H (off state) 

LH H (off state) 

HL H toff state) 

HH L (on state) 

H = high level L = low level 

Vee 2B 2A 2Y 

y 

soon 

1A 18 1Y GND 

positive logic: Y = AB 

electrical characteristics over recommended operating free-air temperature range (unliiss otherwise noted) 

TEST 
PARAMETER 

FIGURE 
TEST CONDITIONS MIN TYPt MAX UNIT 

V1H High-level input voltage 7 2 v 
V1L Low-level input voltage 7 0.8 v 
.vi Input clamp voltage 8 Vee= 4.75 v, 11 =-12mA -1.5 v 

IOH High-level output current 7 
Vee= 4.75V, V1L = 0.8 V, 

100 µA 
VoH =30V 

Vce-4.75V, V1H - 2V, 
0.25 0.4 

Vol Low-level output voltage 7 
loL = 100 mA v 
Vee= 4.75 v. V1H = 2 V, 

0.5 0.7 
loL = 300mA 

11 Input current at maxjmum input voltage 9 Vee= 5.25 v. V1=5.5V 1 mA 

l1H High-ley~I input current 9 Vee-5.25V, V1 -2.4V 40 µA 

l1L Low-level input c1.1rrent 8 Vee =-5.25 v, V1 =OAV -1 -1.6 mA 

iecH Supply current, high-level output 
10 

Vee= 5.25 v, V1 =O.V 11 14 mA 

iecL Supply current, low-level output Vee" 5.25 v, V1 =5V 56 71 mA 

t All typical values are at Vee= 5 V, TA= 25°C. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS . MIN TYP MAX UNIT 

IPLH Propagation delay time, low-to-high-level output 50 ns 

tPHL Propagation delay time, high-to-low-level output to"' 200mA, CL= 15 pF, 35 ns 
14 

'TLH Transition time, low-to-high-level output RL = 50 n 10 ns 

'THL Transition time, high-to-low-level output 12 ns 
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schematic (each driver) 

A 

CIRCUIT TYPE SN75453 
DUAL PERIPHERAL POSITIVE-OR DRIVER 

p 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2B 2A 2Y 

Component values shown are nominal. 

logic • 1A 1B !Y GND 

TRUTH TABLE 

AB y 

L L L (on state) 

L H H {off state) positive logic: Y = A + B 

H L H (off state) 

HH H (off state) 

H = high level, L = low level 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted). 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYPt MAX UNIT 

V1H High-level input voltage 7 2 v 
V1L Low-level input voltage 7 0.8 v 
V1 Input clamp voltage 8 Vee =4.75V, l1=-12mA -1.5 v 

loH High-level output current 7 
vee=4.75 v, 

VoH = 30V 

V1H = 2 V, 
100 JJA 

Vee= 4 .. 75V, V1L =0.8 V, 
0.25 0.4 

Vol Low-level output voltage 7 
loL = 100 mA v 
Vee= 4.75 v, V1L =0.8 V, 

0.5 0.7 
loL = 3oomA 

11 Input current at maximum input voltage 9 vee=s.2sv, 
~ 

Vt= 5.5V 1 mA 

l1H High-level input current 9 Vcc=5.25 v, V1=2.4V 40 JJA 

l1L Low-lev_eJ input current .s Vee= 5.25V, V1=0.4V -1 -1.6 mA 

iccH Supply current, high-level output Vee= 5.25V, V1 =5V 8 11 mA 

lccL Supply current, low-level output 
11 

Vee= s.2sv. V1 =O 54 68 mA 

t All typical va!t.Jes are at Vee= 5 V, TA= 25°C. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
TESt 

TEST CONDITIONS MIN TYP MAX UNIT 
FIGURE 

tPLH Propagation delay time, low-to-high-level output 35 ns 

tPHL Propagation delay time, high-to-low-levei output 
14 

lo"' 200 mA, CL= 15pF, 25 ns 

tTLH Transition time, low-to-high-level output RL=500. 10 ns 

tTHL Transition time, high-to-low-level output 12 ns 
. .. . 
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CIRCUIT TYPE SN75454 
DUAL PERIPHERAL POSITlVE .. NOR DRIVER 

p 

schematic (each driver) DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 28 2A 2Y 

•
logic 

TRUTH TABLE 

AB y 1A 18 1Y GND 
LL H (off state) 

L H L (on state) 

HL L (on state) 

HH L (on state) 
positive logic: Y = A + 8 

H = high level, L = low level 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High-level input voltage 7 2 v 
Vil Low-level input voltage 7 0.8 v 
V1 Input clamp voltage 8 Vcc=4.75 v, l1=-12mA -1.5 v 

loH High-level output voltage 7 
Vee= 4.75 v, V1L = 0.8 V, 

100 µ,A 
VoH = 30\t 

Vcc=4.75 v, V1H = 2 V, 
0.25 0.4 

Vol'. Low-level output voltage 7 
loL = 100mA v 
Vee= 4.75 v, V1H = 2 V, 

0.5 0.7 
IQL = 300 mA 

11 Input current at maximum input voltage 9 Vee= 5.25 v, V1=5.5V 1 mA 

l1H High-level input current -::-
9 Vee= 5.25 v, V1 = 2.4 v 40 µA 

l1L Low-level input current 8 Vcc=5.25V, Vi= 0.4 v -1 -1.6 mA 

iccA Supply current, high-level output 
11 

Vee= 5.25 v, V1 =OV 13 17 mA 

iccL Supply current, low-level output Vee- 5.25V, V1 -5V 61 · 79 mA 

t All typical values are at Vee= 5 V, TA= 25°C. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 50 ns 

IPHL Propagation delay time, high-to-low-level output 
14 

IQ"" 200 mA, CL= 15 pF, 25' ns 

lTLH Transition time, low-to-high-level output RL = 50 n 10 ns 

!THL Transition time, high-to-low-level output 12 ns 
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d-c test circuits t 

SERIES 75450 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

l 
Both l_nputs are te~ted simultaneously. Each input is tested separately. 

FIGURE 1-VIH' VOL FIGURE 2-VIL' VOH 

Each input is tested separately. Each input fs tested separately. 

FIGURE 3-V1, l1L FIGURE 4-11, l1H 

Each gate is tested separately. Both gates are tested simultaneously. 

FIGURE 5-•os FIGURE 6-•eeH' 'eel 

t Anows indicate actual direction of current flow. Curr_ent into a_ terminal is a positive value. 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 

TEST TABLE 

Vee INPUT 
OTHER OUTPUT 

y SEE 
TEST 

loH VoH 

CIRCUIT 
UNDER 
TEST TABLE ~ 

. _ J 10L 

• 
Vee 

4.5 V o---f SEE A,8 

~OTES CIRCUIT 

- I UNDER 

- v, 0 +lL-J·'--T-ES.-T--

11 !fT 
t -!-

y 

NOTES: A. Each input is tested separately. 

B. When testing SN75453 and SN75454, input not 

under test ts grounded. For all other circuits 

it is at 4.5 V. 

FIGURE 8-V1, ltl 

Vee 

Both gates are tested si,multaneously. 

L 

ii 

OPEN 

CIRCUIT UNDER 
INPUT 

TEST APPLY MEASURE 

SN75451A 
V1H V1H VoH IQH 

Vil Vee IOL Vol 

SN75452 
V1H V1H IOl Vol 

Vil Vee VoH loH 

V1H GND VoH loH 
SN75453 

V1l Vil loL Vol 

SN75454 
V1H GND IOl Vol 

Vil V1l VoH IOH 

NOTE: Each input is tested separately. 

FIGURE 9-11, l1H 

Vee 

I I OPEN 
iccH. •'eel 

r-----

Both gates are tested lilmultaneously. 

FIGURE 10-lcCH· •eel FOR AND, NANO CIRCUITS FIGURE 11-lccH. •CcL FOR OR, NOR CIRCUITS 

t Arrows indicate actual direction of current flow. Current into a termirlal is a positive value, 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

witching characteristics 

INPUT 

PULSE 
GENERATOR 
(See Note A) 

1. 
I 
I 

90% 

INPUT 2.4 V 

~ 5 ns 

10% 

V CC OUTPUT 5 V 

TEST CIRCUIT 

10% 

TCL = 15pF 

-= (See Note B) 

, .. •I .; 10 ns 
I I 
I I 
I 90% 
I 
I 

3V 

-----ov 
0.5µs 

tPLH I• 

OUTPUT 

VOLTAGE WAVEFORMS 

>TES. A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout:::::: 50 n. 
B. CL include probe and jig capacitance. 

C. All diodes are 1 N3064. 

FIGURE 12-PROPAGATION DELAY TIMES, EACH GATE (SN75450A ONLY) 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

INPUT 

Q 
-1V 10V 

1 kn 

----+-----<1---0 OUTPUT 

PULSE 
GENERATOR 
(See Note A) 

INPUT 

r- -, 
5on I I 

---~------IJ 1-------~NV--'-i I -I I I 
0.1 µF I I 

L_ J 
62 n ~ 

SUB I CL= 15 pF 

(See Note B) 

TEST CIRCUIT 

90% 90% 
--------3V 

"-~10~%::....--------~ov 
,..j • ._____._.;; 1 ns I- fl .... _,___ .. _.;; 1 ns 

I I 
I- td -I 1.-- ts --t 

I I I 
~\~ ~~~ 

--O-U-TP_U_T ____ _,,10~%-.~l :1 ~ -,-O,-Yo------------

90% ~0% 
--~~~-----' 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle~ 1%, Zout:::::: 50 fl. 
B. CL includes probe and jig capacitance. 

FIGURE 13-SWITCHING TIMES, EACH TRANSISTOR (SN75450A ONLY) 

3-256 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



SERIES 75450 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

INPUT 

SN75450A 

SN75451A 

SN75453 

INPUT 

SN75452 

SN75454 

OUTPUT 

PULSE 

GENERATOR 

(See Note A) 

INPUT 2.4 V 

~ 
SN75450A 

SN75451A 

SN75452 

SN75453 

SN75454 

6 
0.4 v 

CIRCUIT 
UNDER 
TEST 

(See Note Bl 

GND fSUB 

I 
I 
I 
I 

-= ~ 

TEST CIRCUIT 

10% 

O.Sµs 

10 v 

.-~--.--o OUTPUT 

CL= 15pF 
(See Note er 

I---<+- .;;· 10 ns. 

I I 
I !I, --------3 v 
1 so% 
I 
I 
I 

14--.; 5 ns -"-! I ~.;; 10 ns ,1 .. -90-%----------------9-0_%_1_1-1- - - - -'-·~.--JV 

I 
I 

I I 
I 
I 
,,..1.0.%._ ____ ~~-ov 

j.- tPHL --1 i--· tPLH --1 
I 

M% rl ... ·.· 00% ~9<>% Vo" 

~~W% ~l. I 1-------------------- - -1- --voL 
I I 

~ITHL 1---t-ti"LH 

VOLTAGE WAVEFORMS 

~OTES: A. The pulse generator-has the following characteristics: PAR= 1 MHz, Zout:::::: 50 0. 

B. When te~tlng SN75450A, connect output V to transistor base and ground the substrate terminal. 
C. CL includes probe and jig capacitance, 

Fl GU.RE 14-SWITCHINGTIMES OF COMPLETE DRl\(ERS 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

TYPICAL CHARACTERISTICS 

> 
I 

t 
i5 
> ... 
::> s-
::> 

0 
a; 
i; 

...J 
J:. 
.!!' 
J: 
I 
J: 
0 

> 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

~ 

SN75450A 

TTL GATE 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

) =5~ cc -
VIL= 0.8 V 

TA= 25°C _ 

~ 
See Figure 2 

~ 
~ 
~ 
~ 

0 -5 -10 -15 -20 -25 -30 -35 -40 

10 H-High-Level Output Current-mA 

FIGURE 15 

SN75450A 
TRANSISTOR 

BASE-EMITTER VOLTAGE 
vs 

COLLECTOR CURRENT 

le 
1.1 f--= 10 ... 7, 

IB /./.. 
1.0 f- o ~V/ 

> See Note 7 TA - 0 C ............... ~ 
I 0.9 ,..,..,.../ t H-+' ~ i5 0.8 f---c=~~i"""'Z--1-Ff-:J;,1-t"=----,;-'--+-J 

:: 0.7 ~ _.H-- TA=70°C 

£! ~A=25°C ·E o.6 +-+-+-1-1----+---1--< 

w ! 0.5 

'? 0.4 f----+-----;f--+-+-+-+-+-1-1----t---l--4 
w 

>ril Q.3 t----+----;t--+-+-+-+-+-1-1----+---l--l 

0.2 f----+-----;f--+-+-+-+-+-1-1----t---l--4 

0. 1 f----+-----;1--+-+-+-+-+-1-t----t---t---4 

0 '-----'----''---'--'-.L.-'--'-'-'----'---'--' 

> 
I 

SN75450A 

TRANSISTOR 

STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLL!:CTOR CURRENT 

u 301----+--+----+---+-+-t-+--H----t---+---i 

~ 20 >----+--+--+-+-+-+-+-++----+--+--I 
w 
~~101----+--+----+---+-+-t-+--H----t---+---i 

O'-----'--'---'--'--'--'---'-~---'-----'--' 
10 20 40 70 100 

le-Collector Current-mA 

FIGURE 16 

200 400 

TRANSISTOR 

COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 

COLLECTOR CURRENT 

0.6 ..---..--.---r--r-T"""T-,-,rr-----.---.---, 

t 
i5 0.5 

le 
-=10 
le 

> 
c: See Note 7 
0 

·~ 0.4 f----+--f--+-+-+-+-+-IH---..,<f.,,_-1--4 
i3 .. 
"' 
~ ·e 
w .:. 
ll 
.!l 
i5 
u 
I 
~ 0.1 

w 
u 

> 0 .__ __ ..___.___.__..__ ....... ........,-'----'---'--' 

10 20 40 70 100 200 400 10 20 40 70 100 200 400 

le-Collector Current-mA 

FIGURE 17 

NOTE 7: These parameters must be measured using pulse techniques. tw.= 300 ~s, duty cycle~ 2% 
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y - G + 1A. 2A + tA. 2A 

SERIES 75450 
DUAL PERIPHERAL DRIVERS 

TYPICAL APPLICATION DAT A 

INPUT G o--+--' 
INPUT ·A <>------~ 

FIGURE 19-GATEDCOMPARATOR FIGURE 20-500-mA SINK 

.V1 

FIGURE 21-FLOATING SWITCH 
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S:ERIES l545o· 
DUAL PERIPHERAL DRIVf RS 

• 

SOURCE 
CONTROL 

SINK 
CONTROL 

2kn 

TYPICAL"APPUCATIQN'DATA 

s.2kn s.2 kn 

.._----------+---a OUTPUT Q 

FIGURE 22-SQUARE-WAVE GENERATOR 

1/2TID131 ,---------, 
I 
I 
I 
I 
I 
I 

_J 

SINK i 
CURRENT 

I SOURCE 
• CURRENT 

~ 
TO MEMORY DRIVE LINES 

Source and sink controls are activated by high·level inJ:?u-t voltl!lges (V1H > 2V}. 

FIGURE 23-CORE MEMORY DRIVER 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

TYPICAL APPLICATION DATA 

-10V OR NEGATIVE 
SUPf'L V OF MOS CIRCUIT 

1N7ti9 4.7kU 

FIGUf!E 24-DUAL TTL-TO-MOS DRIVER 

INPUT 
FROM 
TTL 

+5y 

Termination i~ made at the receiving end as foUows: 
Line .1 ·is terminated to gr.ound through Z0 /2; 

Line~ '!s terminated to +5 volts thro~gh Z 0 /2; 
where :zp ·1s the line impedance. 

FIGlJRE 26-BALANCED LINE DRIVER 

-lOVORNEGATIVE 
SUf'PLY OF MOS CIRCUIT 

FIGURE 25-DUAL MOS-TO-TTL DRIVER 

INPUT"A" 

STR08E 

INPUT"B" 

t OptiOinal keeP~live resistors mafnta·in off-state tamp 
current at~ 10% to reduce surge current. 

FIGURE 27-DUAL LAMP OR RELAY DRIVER 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

• 
SN7404 

INVERTER 

TYPICAL APPLICATION DATA 

QOINO·GO INDICATORS 
MOS CLOCK DRIVERS 
BIPOLAR RELAYS 

} 

COMPLEMENTARY °'-'TPUTS FOR: 

FIGURE 28-COMPLEMENTARY DRIVER FIGURE 29-TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR 

tThe two input resistors must be adjusted for the level of MOS inpUt. 

Y=_AS +ii 
y., AB+S 

FIGURE 30.,-MOS NEGAJIVE·LOGIC·LEVEL DETECTOR FIGURE 31-LOGIC SIGNAL COMPARATOR 
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SERIES 75450 
DUAL PERIPHERAL DRIVERS 

TYPICAL APPLICATION DATA 

OUTPUT 

A 

OUTPUT 

Low output bccurs only when 

inputs are low simultaneously. 

t1f inputs are unused, they should be connected to +5 V through a 1 kfl resistor. 

FIGURE 32-IN-PHASE Di:TECTOR 

INPUf"A" 

JNPUT "B"' 

INPUT "C" 

v2=Y\C .. (A+BlC - --
Y2=Y1 +C .. A8+C 

FIGURE 33-MULTIFUNCTION LOGIC-SIGNAL COMPARATOR 

PRINTED IN U.S.A 

FROM ALARM f< 
TRANSDUCERS le,__,_ _ _.._ __ _,_ __ 

390 n 390.n 

FROM ALARM Jc 
TRANSDUCERS~<>--+---------' 

390n 390n 

FIGURE 34-AlARM DETECTOR 

ALARM 
RELAY 

• 

Tl cannot assume any responsibility fer 'ony circuits shown 
or represent !hat they are free from palent infringement. TEXAS INSTRUMENTS 
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TYPES TID21A THRO TID26A, TID29A, TID30A, 
TID121 THRU TID126, TID129 THRU TID134 

EPITAXIAL PLANAR SILICON DIODE ARRAYS 

CORE-DRIVER DIODE ARRAYS 

For Application With 

• Magnetic Cores • Plated-Wire Memories 

• Thin-Film Memories • Decoding or Encoding Applications 

For Use In 

• Airborne Computers • Military Computers 

• Industrial Computers • Peripheral Equipment 

description 

• These diode arrays are multiple diode junctions fabricated by a planar process and mounted in integrated circuit 
packages for use in high-current, fast-switching core-driver applications. These arrays offer many of the advantages of 
integrated circuits such as high-density packaging and improved reliability. These advantages result from such factors as 
fewer connections, more uniform device parameters, smaller size, less weight, fewer glass-to-metal seals, and the 
elimination of pressure contacts and whiskers. 

The arrays are available in hermetically sealed, welded flat packages or in dual-in-line plastic packages. 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

FLAT PACKAGE DUAL-IN-LINE PACKAGE 

EACH DIODE 
TOTAL TOTAL 

EACH DIODE 
DEVICE DEVICE 

8-DIODE ARRAYS (COMMON CATHODE) TID21A TID22A TID121 TID122 

8-DIODE ARRAYS (COMMON ANODE} TID23A TID24A TID123 TID124 

16-DIODE ARRAYS TID25A 
ALL ALL 

TID26A TID125 TID126 

DUAL 10-DIODE ARRAYS 
TYPES TYPES 

TID29A TID30A TID129 TID130 

DUAL 8-DIODE ARRAYS TID131 TID132 TID133 TID134 

Peak Reverse Voltage (See Note 1 I 60 40 60 40 

Steady-State Reverse Voltage, V R 40 25 40 25 
Peak Forward Current at (or below) 

5oot 500+ 
25°C Free-Air Temperature (See Notes 1 and 21 

Continuous Forward Current at (or below) 
300§ 40011 

25°C Free-Air Temperature (See Note 2} 

Continuous Power Dissipation at (or below} 
500° 600° 

25°C Free-Air Temperature 

Operating Free-Air Temperature Range -65 to 150 -65 to 125 

Storage Temperature Range -65to 200 -65 to 150 

Lead Temperature 1/16 Inch from Case for 10 Seconds 300 260 

NOTES: 1. These values apply for 100-µs pulses, duty cycle.;; 20%. 

2. The values shown for total device apply for any combination provided the ratings of individual diodes are not exceeded. 

t Der ate I inearly to 150° C free-air temperature at the rate of 4 mA/° C. 
:f:oerate linearly to 125°C free-air temperature at the rate of 5 mA/'C. 

§oerate linearly to 150°C free-air temperature atthe rate of 2.4 mAJ°C. 

11 Derate linearly to 125°C free-air temperature at the rate of 4 mA/'C. 

Ooerate linearly to 150°C free-air temperature at the rate of 4 mW;°C. 
0 oerate linearly to 125°C free-air temperature at the rate of 6 mWfC. 
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FLAT PACKAGES 

TID21A, TID22A 
8-DIODE ARRAY (COMMON CATHODE) 

10-PIN PACKAGE 

0 No internal cOnnectiOn 

TID23A, TID24A 
8-DIODE ARRAY (COMMON ANODE) 

10-PIN PACKAGE 

0 No i'ni~rnal·can·n~ctlon 

TID25A, Tll)26A 
16-0IODE ARRAY 
10-PIN PACKAGE 

Tl D29A, Tl.030A 
DUAL 10-DIODE ARRAY 

14-PIN PACKAGE 

TID131, TID132 
DUAL 8-DIODE ARRAY 

14-PIN ,PACKAGE 

©@ No .internal conne~tion 

TYPES TID21A THRU TID26A, TID29A, TID30A, 
TIDl21 THRU TID126, TID129 THRU TID134 

EPITAXIAL PLANAR SILICON DIODE ARRAYS 

14-PIN PLASTIC DUAL-IN-LINE PACKAGES 

TID121, TID122 
8-DIODE ARRAY (COMMON CATHODE) 

14-PIN PACKAGE 

0 0 ©@@ No internal connection 

TID123, TID124 
8-DIODE ARRAY (COMMON ANODE) 

14-PIN PACKAGE 

0©©@@No internal connection1 ~,. 

TID129, TID130 
DUAL 10-DIODE ARRAY 

14-PIN PACKAGE 

TID133, TID1S4 
DUAL 8-DIODE ARRAY 

14-PIN PACKAGE 

@@ No internal connection 
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TYPES T.ID21A THRO TID26A;· TID29l; TID30A, 
TID121 lH·RU· TID126, TID129, THRU TID134 . 
EPIT llflli'Pl.ANAR SILICON .DIODE ARIAYS 
electrical t::h!lracteristics at 25° C free-air temperature 

single-dii>de operation (see note 3)' 

Tl023A TID24A 

TID25A Tl,!)26A 

TID29A TID30A 

PARAMETER TEST CONDITIONS 
TID21A TID22A TID123 TID124 

UNIT 
TID121 TIP122 TID125 J'ID126 

TID129 TID130 
,. TID131' TID132 

' 'TID133 Tl0134 
MIN MAX MIN MAX MIN MAX MIN MAX 

V(BR) 'Reve..Se Breakdown Voltage IR= 10µA 60 40 60 40 v 
VR = 40V, See Note 4 0.1 0,1 µA 

IR Static Reverse Current 
VR=25V, See Note 4 0.1 0.1 µA 

VF Static Forward Voltage IF=100mA 1 1.1 1' 1.1 v 
VF Instantaneous Forward Voltl!Q9 IF=500mA, See Note 5 1.3 1.5 1.3 1.5 v 
VFM Peak Forv\iard Voltage ,, IF =.5001]1A, See Note 6 5 5 .• 5 ~. 5 v 
CT Total Capacitance t VR=O, f = 1 MHz 4 4 8 8 pF 

multiple-diode operation (see note 7) 

PARAMETER 
ALL TYPES 

TEST CONDITIONS UNIT .. MIN MAX 

IR1 Static Reverse Current VR1 =rated VR, IFN =25mA 10 µA 

VF1 Static Forward Voltage IF1=1FN=25mA 1 v 

switching characteristics at 25°C free-air t.,,mperature 

single-diode operation (see note 31 · 

PARAMETER "' TEST COl\IDITIONS 
ALL TYPES 

UNIT 
..:.:. 

.. MIN MAX 

tfr Forward Recovery Time IF =500mA, See FiQ;;re 3 
,. 

40 ns 

, IF =200mA, IRM = 200 mA, 

trr Reverse Recovery Time RL = 100.!J, irr = 20mA, 20 ns .. 
See Figure 4 

NOTES: , 3. _Tes~ conditions and limits apply sep~~ately tQ each of the diodes •. The diodes not under tes.t are OP,en~cjrcuiled duri.ng the 

m~sui:emel')t "of lhese characte:ristics. except for the measurement of I A on. arrays having bo.th, comr:no!'l-~athode and 
commoi);.,,node diodes (see Figures 1 and 2). •; 

.~. For·.~r,r~ys havi11g·' bot~ co~mon:.a.node and common-cat~ode diodes see Figures 1 and ·"2·, Param~ter Measurement 
0
fnformation 

'sectiorii 

5~ !his ·par~ffu~~r is hieasured u~ing pulse techniq_ues. tw = 300 µs, duty·cycle = 2."%'. A.~.a~ t~me h~: 90 µs·froin the'·.Jeadj,n~ edge of the 
'' "pul~e. ,, . ... · ·· . . · ·, . , ... 

Et The' rili't'lal instantaneous 'value i~ maa·;u·red Osin'g pulse techniques. tw = 1so ns, duty cycle.,.;;; 2%, p~ISe rise tirriEi "E; 16 ns. 'The 

total diode shunt capacitance- ls 19 p~ maximum and the 8quipment bandwidth is 80 MHz. 
7. Si.JbSCrif,Jt' numeral 1 retar~ to'the di't:fde? under test;·subscilpt N refers simuFtaiiemiSIY to ·each 'of-fhe other diOdeSin'"rlie'SectiOn. 

Each c;liode i~. indiVi'duatlY .·t~ted after the device reaches operating thermal equilibrium. Test cqrlditlQ_ns apply separately to 
common-anode'.a~d .C-~mmon-c8th6de·section~. 

'· ,; 

tcT is the t~ta~ .pin-to-pin c_~_pacitance. meas:.ured. acro~s -any of the diodes. For a~ra~s h~vin~ b~t~ com~on-a.~_ode _a~d con:imon-cathode 
sections"" the 'i!'l~ractlon b~ t_~e other diodes ·~a.nnO~· easily; be separated out unless three-t~rmilial Qf.!8~ded ~e8~l:lre~Emt.t&chniques are used. 
The actual capSc:;iu.rice of,~~ ~~Qle -i~lated- diQde :v\ij-11 typically be 30% of the measured piQ;:to-~in v~_lu~ f.o._r th~ c:om~on~cathode diodes, and 

75% of 'the m~~ur,d·~alue for the commOn-anode d_i-9des. 
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TYPES TID21A THRU TID26A, TID29A:, TID30A, 
TID121 THRU TID126, TIDl29 THRO f1Dl34 

EPIT AXIA·l PLANAR SILICON DIODE. ARRAYS 

PARAMETER MEASUREMENT INFORMATION 

When measuring the revetse current of an individual diode of a device having both .. common-anode and 
common-cathode sections, the current meter must be placed so that the shunt current through the other c!iodes is 
bypassed around the meter to obtain accurate readings, the voltage drop across the current meter must be less than 
10mV. 

---oVRci+_o-_1--______ .................. --. 

I I I I 

-TO 
DIODE 
UNDER 
TEST 

-A· * ~Ir· -,Jr; 
'T" "r• ,[T\ •y• 

I I ' I 
' I I I 

~ ~ 9 f 
I 1 I I 

·*· -.l-· -·- .,&.. ,,.,,,,,, 
•r• 'la 'Ta a.T~ 

I I I I 

-----0-------+++_J -SHUNT CURRENT 

- TO 
•DIODE 
UNDER 
TEST 

FIGURE 2-TEST CIRCUIT FIGURE 1-TEST CIRCUIT FOR 
COMMON-CATHODE DIODES FOR COMMON-ANOPE DIODES 

INPUT 

1on 
INPUT o.._ __ __..'VVl. .... ----i1a---~----o OUTPUT 

I D.U,T. 

TEST CIRCUIT VOLTAGE WAVEFORMS 

F.IGURE 3-FORWARD RECOV~RY TIME 

Adjust for 
IF=500(nA 

NOTES: a. The· input pulse is suppli.ed by a generator with the foOowi~g characteristic$:. tr :is;;; 15 i1s, Zout = 50 Sl,_tw =,150 n,s, duty cyc!e E;;;; 
2%. . . 

b. The output waveform.iS monitored cm an oscilloscope with the follo.wing characteristics: tr .:i;;;; 4.5 ns, Rin ~ 1' M-!i.':Cin oi;;;; 5 pF, 

TEXASINSTRUMtNTS 
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TYPE$ TID21A THRU TID26A, TID29A, TID30A, 
TIDl21 THRU TID126, TID129 THRU TID134 
EPITAXIAL PLANAR SILICON DIODE ARIA YS 

PARAMETER MEASUREMENT INFORMATION 

0.05 µF D.U.T. 

INPUT to;~---.--J t---.---...... """11~+-----{<) 

o_fl_ 
Adjust amplitude 

for tF '"'200 mA 

INPUT VOLTAGE 
WAVEFORM 

6kH 

0.001 µF 
Adjust for 

IRM"'200mA 

TEST CIRCUIT 

____ __,_ - - - - -
-, - - 0 

I 
I 
I 
I 
I 
I 

1RM--j"""·----

i+--- t,. --.J 
OUTPUT CURRENT WAVEFORM 

FIGURE 4-REVERSE RECOVERY TIME 

OUTPUT 

NOTES: c. The input pulse is supplied by a generator with the following characteristics: tf ~ 1 ns, Zout = 50 n. tw = 200 ns, duty 
cycle<; 1%. 

d. The output waveform is monitored on an oscilloscope with the following characteristics: tr i;;;; 0.4 ns_, Rjn = 50 n. 

i 
~ 
~ 
" (..) 

l 
0 

LL 
I 
LL 

TYPICAL CHARACTERISTICS 
FORWARD CONDUCTION CHARAl":TERISTICS 

1.0 1.2 1.4 1.6 

vF-1 nstantaneous Forward Voltage-V 

FIGURE 5 

NOTE 5: This parameter is measured using pulse techniques. tw = 300 µs, duty cycle = 2%. Read time is 90 µs from the leading edge of the 

pulse. 
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flat packages 

TYPES TID21A THRU TID26A, TID29Ar TID30A, 
TID121 THRU TID126, TID129 THR~ TID134 

EPITAXIAL PLANAR SILICON DIODE ARRAYS 
MECHANICAL DATA 

These hermetic packages feature glass-to-metal seals and welded construction in 10-pin and 14-i>in configurations. 
Package body and leads are gold-plated F-ts+ glass-sealing al,oy. Approximate weight is 0.1 gram. All external surfaces 
are metallic. · 

.!!!.!,!,, 

©©©©© ..... 
Falls Within TO-~ di01e,nsion1 

plastic dual-in-line package 

TID21A. TID22A. TID23A, TID24A. TID25A. TID26A 

!;!!! I 'l-=t' 
__,_~ 

°"'' 

NOTES: a. All dlmensfons In inches. 
b. AH dlclmab t0.005 exnpt •noted. 
c. l.ead centerlinet are tocatllcl within ±0.006 of their true po.itions relative 

to boclY centerlines. Thi• is measured along lines located within 0.030 
from land parallel tol t'!- sld'8 of the paekega. 

TID29A.TID30A.TID131.TID132 

NOTES: a. AH dirnension1 In inches, 
b. Alt decl~ls t0,006 111cept 11 noted/ 
c, Leid centerlines are locaHd within :t0.006 of thl/i"~tl'Uf 'position• nt1111:tve , 

to body centerHnei.' Thlsjs mus;ured along lines loclt1d within 0.030 
from(andpara1111toJtheskles.o1tti1~. 

I 

I 

The compound used to mold the dual-in-line package will w.ith~and soldering temperature with no deformation anq 
circuit pertormance characteristics remain st;:ible when oper~tEid in high-humidity conditions. These packages are 
intended· for insertion in mounting-hole rows on 0.300-inch centers. Once the leads are compressed to 0.300-inch 
separation' and inserted, sufficient tension is provided to secure the package in the board during Soldering. The 
silver-plated leads requli"e no .additional Cleaning ()r processing When Used in soldered assembly, 

TID121,·TID122. TID123, TID124. TID125, TID125, TID129, TID130. TID1:33. TID134 

···-JlOK~­llA MO~~A' lliooon.._ 

NOTES: •· The tru.position pin Sf*inu is QJOO betyleen centerlines. EKh pin 
centerHli• I• locftlld Within t.0JJ10 'oi its true tongitudl"'I position 
rel.lthH'topins4111)(1 f1, , 

b. A1J·dimmnsi011:1 are In incha unlea ottiwwiSll not9d. , 

:l:F-15 is the ASTM delii!Jnation for ah iron-nickel-cobalt allby contalnihg nominally· 53% Iron, 29% nickel, and 17% cobalt. 

PR.INT ED IN ·u.S.A. 

• 

Tl cGnnof assume .~ny r-.spoMibiliiy ~or any circuils shOWn 
or represent tbat l~~y ar.e free from pofenl lnfringemenr TEXAS INSTRUMENTS 
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• 

LINEAR 
INTEGRATED CIRCUITS 

• 200-mA load Current without External 
Power Transistor 

• Remote Shutdown Control 

• Adjustable Short-Circuit Current limiter 

• Input Voltages to 40 Volts 

• Output Adjustable from 2 to 37 Volts 

description 

The SN72400 voltage regulator is a monolithic 
integrated circuit featuring a versatile circuit configu· 
ration and excellent performance specifications. A 
temperature-compensated power supply may be 
constructed by the addition of only two resistors to 
set the desired output voltage and two capacitors. 

The circuit consists of a temperature-compensated 
reference voltage generator. a reference voltage ampli· 
fier, an error amplifier, a 200-milliampere output 
transistor, a remote shutdown circuit, and an adjust· 
able output current limiter. The device features high 
ripple rejection, excellent input and load regulation, 
low temperature sensitivity, and low standby current. 
The SN72400 is designed for use in positive or 
negative power supplies as a series, shunt, switching, 
or floating regulator. 

functional block diagram 

SHUTDOWN 
CONTROL 

VOLTAGE 
REFERENCE 
GENERATOR 

NOISE 
FILTER 

V(ref) 
AMPLIFIER 

OUTPUT 

V(ref) 

CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

L 
PLUG·IN PACKAGE (TOP VIEW) 

CURRENT 
LIMIT 

OUTPUT 
SENSE 

GND 

ALL LEADS Al!E ELECTRtCALLV 11\!SULATEO FROM THE CASE 

N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

CUR-
RENT OUT- FREQ 
LIMIT PUT COMP NC NC NC GND 

INPUT SHUT- V(ref) NOISE OUT- OUT- Vt.el) 
DOWN FILTER PUT PUT AMP 

CONTROL SENSE REF OUTPUT 

NC-No internal connection 

OUTPUT 
REFERENCE 

CURRENT 
..---<.!LIMIT 

FREQUENCY 
COMPENSATION 

OUTPUT 

371 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Input voltage (see .Note 1) 
Input-output voltage differential 
Load current . . . . . . . 
V (ref) amplifier output current 
Shutdown contro.1 voltage (see Notes 1 and 2) 
Power dissipatfon at (or below) 50°C free-air temperature (see Note 3) 
Operating free-air temperature range . . . . . . . . . . . 
Storage temperature range . . . . . . . . . . . 
Lead temperature 1/16 inch from case for60 seconds, L package 
Lead temperature 1 /16 inch from case for 10 seconds, N package 

NOTES: 1. Vottage values, except .input-output voltage differential, are with .re~pect to the network ground tern:iirial. 

40V 
40V 

200mA 
. 5mA 

Vror 10 v 
. 800mW 

. ,. 0°Cto 70°C 
-65°C to 150°C 

300°C 
260°C 

2. The shutdown control voltage must never exc~ed tfie amount of the input voltage or 10 volts, whichever Is less. 

3. Power dissipation= (I 1 - lo) Vi + (V1 - Vo) lo. 'For de~ices in the L package operating above 50°C free-air temperature, derate 

linearly at the ~ate.,o,f 8 mW/°C. No derating is required for devices in· the:N. package. •• recommended operating conditions 

MIN MAX UNIT 
Input voltage, V1 8.5 40 v 
Output voltage, Vo 2 37 v 
Input-to-output voltage differential, V1 - Vo 3 v 
Output current, IQ 1 200 mA 
Operating free-air temperature;T A 0 70 "c 

electrical characteristics (unless otherwise noted, TA= l5° C, see Note 4) 

"'-

PARAMETER 
TEST 

TEST CONDITIONS 
FIGURE 

,_,IN TVP ~x: UllllT 

Input regulation 1 Vo*'SV, lo= 1·mA, V1 ,= l2.V to 15 V 0.03% . . 0.1% 

R_ipple rejection•, 
""-

.3 Ripplefrequency.= 50 fiz to 1·9 ktj~ 60 dB 

Load regulation 4 
V1=15 V, Vo"' 10V, IO ;- 1 mA to 50 mA, 

-,-0.03% -0:1% 
TA= 0°c to 7rfc. See Note 5 

Reference voltage, V (ref) 1or2 .· 2.1 2.3 2.5 v 
Standby current 1 Vt= 40V, 16';0 3 8 mA 

Temperature coefficient of outP,Ut voltage 1 .TA= rte to 1rtc ±0.002 %f C 
Short-circ.uit output current 1 or2. RL=O, Rsc = 10 ..:.:.. 91 mA 

Output impedance ·. 5 111.= 14V, f=.10kH;t 0.02 0 

Output noise voltage 1 
Rt.= o o (Vo "'V(ret)l, 
BW ;= 10 Hz to 5 MHz 

0.1 mV 

Minimum shutdown control voltage 6 VI o;;,40V, 16 .;. 160 µ;A 2.4 v 
Shutdown co.ntrol current 6 Vf=40\/, .Shutdown control at 2.4.V 0.8 1.5 mA 

-.c 
' 

NOTES: 4. Unless otherwise specified, v 1=12 V, v 0 = s v, to= 10 mA, CN .;·0.1 ui:, 

5. Load re-gu~atlo{l ls !":1easured .Using p1..1Jsed t8C~niqUe$ <tw = 15Bµs, dut~ cycle-;,,. 5~-~·to t~mit e:~ang~s in Jnternal power djssipat!on .. 
Output vol~ge drift d_ua.to . .Jarge".chang8$Jri)n~er,,at.pOwer dissipation must t>e taken into account seperlitaly .. , 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

DEFINITION OF TERMS 

Input Regulation The percentage change in the output voltage for a specified change in the input voltage. 

Input Regulation = [ ti.Vo J 100% 
Vo at V1=12 v 

Ripple Rejection The ratio of the peak-to:peak input ripple voltage to the peak-to-peak output ripple voltage. 

Load Regulation The percentage change in the output voltage for a specified change in output current. 

(
Vo at 10f2l - Vo at 10111) 

Load Regulation = 100% 
. · · Vo at 10111 

where lo(1) am;l I0(2) are the specified low and high current extremes, respectively. 

Standby Current The input current to the regulator with no load current. 

Temperature Coefficient of Output Voltage (avol The ratio of the difference between the highest and lowest values of 
output voltage for the full temperature range to the output voltage at 25°C, expressed as a percentage and averaged 
over the fu II temperature range. 

[
Vo max - Vo min] 

avo - ± 
- Vo at 25°C 

100% 

70°C 

Short-Circuit Output Current The output current of the regulator with the output shorted to ground. 

Output Impedance The ratio of a-c rms output voltage to the a-c rms output current. 

Output Noise Voltage The rms output noise voltage with a constant load and no input ripple. 

Minimum Shutdown Control Voltage The lowest voltage at the shutdown control terminal which will cause the 
regulator output current to decrease to below a specified value. 

Shutdown Control Current The current into the shutdown control terminal. 

schematic 

OUTPUT 

.---1-----<1,__---o ~~~::r1bN 

1--+--+--<t----0 OUTPUT SENSE 

----~. 
---.,1---+--+---+----+--+-+---0 V(nt) AMPLiFIER OUTPUT 

~--+------+--+--+----<> OUTPUT REFERENCE 

t-+--+-------+----+--+-----OV(nf) 
--....--~· NOISEFILT!R 

All resistor values are nominal in ohms. 

NOTE: The frequency co,mpensation terminal is not available on devices in the 10~pln plug~in package (outline L). 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

PARAMETER MEASUREMENT INFORMATION 
BASIC REGULATOR CONFIGURATION 

FOR V(ref) .;: Vo.;: 37 V 
BASIC REGULATOR CONFIGURATION 

FOR 2 V.;: Vo.;: V(ref) 

SEE TERMINAL 
DESIGNATIONS 

BELOW 

R1 + R2 
Vo = --R-2- V(ref) 

Co= 
lO µF 

ForV(ref) 'e.2.35Vand R2=4.7 kn: 

k!J 

Vo 

+ 

SEE TERMINAL 
DESIGNATIONS 

BELOW 

R2 
Vo= R1 + R2 V(ref/ 

For V(ref) = 2.35. V: 

+ 

10 µF -

-::-

R1 = (2--v) vo-4.7kn 

FIGURE 1 

R2"' (2 Vol !<SJ; R1 "'4.7 kn - R2 

FIGURE 2 

TERMINAL DESIGNATIONS 

SHUTDOWN SHUTDOWN 
CONTROL CONTROL 

2 2 

Vo 

CURRENT 
LIMIT 

CURRENT 
LIMIT 

OUTPUT 
SENSE 

OUTPUT 
REFERENCE 

V(ref) AMPLIFIER 
OUTPUT 

L PACKAGE 
OUTPUT 

REFERENCE 

AMPLIFIER 
V(ref) OUTPUT 7 

N PACKAGE 

-::-

V(ref) V(ref) 
FREQUENCY 

COMPENSATION 

GND NOISE 
FILTER 

For basic regulator configurations, test. circuits, and applications circuits appearing' in this data sheet, terminal 
fun.ctions are defined by theirrelative positions as shown in the drawings above. 

• 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

• 

PARAMETER MEASUREMENT INFORMATION 

4.7 kn 

SEE TERMINAL 
DESIGNATIONS 

PAGE 4 

FIGURE 3-RIPPLE REJECTION 

SEE TERMINAL 
DESIGNATIONS 

PAGE: 4 

FIGURE Ii-OUTPUT IMPEDANCE 

10kn 

fsmA rms 

50mV rms 
f • 10 kHz 

Shutdown 
Control 
Voltage 

4.7 kH 

SEE TERMINAL 
DESIGNATIONS 

PAGE 4 

FIGURE 4-LOAD REGULATION 

Shutdown 
Control 
Current -

A2 

SEE TERMINAL 
DESIGNATIONS 

PAGE 4 

FIGURE &-SHUTDOWN CONTROi- VOLTAGE AND CURRENT 
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INPUT REGULATION 
VS 

INPUT-TO-OUTPUT 
VOLTAGE DIFFERENTIAL 

0.20 r-~-~-,----,-~-r-~-~ 
Vo"'SV 

0.18 t--- 10 = 1 mA 
.1Vj =3V 

0.16 t--'tA=25°C --t--+--+-----<--+---1 
See Figure 1 

#. 0.14 1---+--+--+---+--+--+---+---i 
t a 0.12 r----+--+--+---+--+----1+---+---i ! 0.10 f--+--+-----+------+--+-ll+l+-----+----1 

i 0.00 ~ 
0.06 t-----+--+--t---+.,,,...-+--+---1--j 

~ 

0.04 t----+----1-=~L--+-+---+-___,1----1 -+---+---
0.021---+--+--+---+--+--+--+---i 

o~__.,..-~-~__.,..-~-~~-~ 

0 10 15 20 25 30 35 40 

V1 - Vo-1.nput-to-O"utpUt Voltage Diffttrential-V 

FIGURE 7 

CURRENT LIMITING 
CHARACTERISTICS 

Rsc=7n 
',see Figure 1 or 2 

f 0.99 t--+--1+,--::r+-1-+---+-t+--+-+t-+---i 

~ TA"' 70°~ TA =25°C TA,. 0°C I 0.98 

~ 0.97 l--'--+---+-+-1-+--+-t+--+-+t-+---i 

l 
0.961--+---+-+-l-+---+-t+--+-+t-+---i 

0.95~~~-~~__.,..-~~~-~-

60 70 ao 90 100 110 

lo-Output Current-mA 

FIGURE 10 

TRANSIENT RESPbNSE 
for 

CHANGE IN OUTPUT CURRENT 

rs:. tr."'1j.IS ~ ·\J t(• 21o1s ,, ... 
Vo•SV 
TA= 25°C 
See' Figure 1 

-.,,-

1 

1 .. 
Time-1o11 

FIGURE 13. 
~OTES: 

TYPICAL CHARACTERISTICS 

'f 

LOAD REGULATION 
VS 

INPUT-TO-OUTPUT 
VOLTAGE DIFFERENTIAL 

o.rn v0 -Tsv ~ T 1 

O.OS 4IQ = 50 mA flmA to 51 mA)+----+--+----i 

0.06 TA=2Sc;:: 
See Figure 4 and Note 5 

0.04 t-----+--+---t---+--+--+----+--l 

a 0.02 t---+--+--+---+---+--+----t--l 
ii 

Or---t---+·-+-----<--+--+----<f-----1 J 
§ ·0.02 J---+t--+---lt---f"i--..L 

0.04 l-----+--+-~t---+--+--+---1--l 

-0.061-----f----+--t---+--+--+---I--+ 

. 0.08 t----+--+---l'--+--+---1-----+--1 

c 

10 15 20 25 30 35 40 

Vt ·-Vo lnput-to-Ou1put Voltage D1ffereri1ial V 

FIGURES 

OUTPUT IMPEDANCE 
vs 

FREQUENCY 
o.os '-'v-, .-c1:-:4-:-:v-,.,Tnmr-.n-rmrr-rrrmm 

TA= 25°c 
See Figure .5 

.o.04 t---tttffiilt-+H+ttttt--+-++tttt1r-ttttt1rt11 

~ " 
~- o.o3 f--f++Hllll-+t++Hllf-t-+tttlll~+++Hlljfl 

J 
~ 0.02 

o 1-tttffiilt-+Ht1tttt--t-tttttt1r++tffirt11 

> 
.!: T 
H 
,q~ 

OS 
> l! . , 

0 

o.011-tttffiilt-+H+ttttt--t-tttttt1r-tttffirt11 

OL-L.LllliilLcl...LllWll.--1..Ll.lJJlJL...LL.LilJ~ 

0.1 0.4 1 40 100 400 1000 

f-Frequency-kHz 

FIGURE-11 

TRANSIENT RESPONSE 
for 

CHANGE IN OUTPUT CURRENT 
15 

10 -I .. 20 nl I/ 
I\. If= 20ns 

Vo=SV 
TA= 25°C 
S~ FiOUre 1· 

10 

~ z 
~ -· 

-1Q 
1 00 200 300 400 500 

-Time-n1 

FIGURE 14 

5. Load regulatio'n is meesur8d using pulsed t8~hniqu~-<tw = 150 µs. duty cycle .... -5%) ·~o limit' 
changes, iii Internal power dissipation. OUt'puf Vottage drift due to" large changes in tnternal 
power dissipation must be taken frito account sep~rately. 

i. ,y (r~La,mp~ifi~r ~':itp~t fUrren.~ is .0~5 mA. 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

STANDBY CURRENT 
VS 

INPUT VOLTAGE 
3.S r-~--,--,--,-~-r-~-~ 

'0"'0 
3.4 TA"' 25°C +---+--+--+--+--+----I 

See Figure 1 and Note 6 
3.3 l---+--+--+----+--+--+---1---1 

3.2 t-----+--+--+----+--+--+---1--l 

3.0 t-----+--+--+----+--+--+---1--l 

2.9 t-----+--+--+----+--+--+---1--l 

2Bt---+--+--t---t--+--t---t---1 

2.7 t---+--+--t---t--+-~t--1--l 

2.6 t----+--+--+---+--+--+--1---1 

2.s~__.,..-~-~--~-~~-~ 
0 10 15 20 25 30 35 40 

Vf-fnput Voltage-V 

FIGURE 9 

TRANSIENT RESPONSE 
for 

CHANGE IN INPUT VOLTAGE 
> ·~~~-.--~~-.--~~-.--~ 

'i t 4 1--+---+-t+--+---+-+--+'<-+-+----i 

6~ 1 :I 
~[ \ • = 1--+----IL---i-+---+---+-+---' r--t--1 

IQ = 10 roA +---+----<-+-··· 

~~: ~5~c' +---+---<--+--+ --l 
See Figure 1 

> t--t---+1--., /~"'-.-t--r---r-r-·-r--r--q LL ·'+-t--+--i. 
&r II 
~~ Ot----+----!-t--+----t'-t--+L.\q~j:77't--1 
~ & ...:2 <---+--1-+---+-~-+--+--.--i-+----i 
.; 

< 
E 
L 

J 
~ 
0 
E 
~ 

I 
.9 

o.:.~~~-~~__.,..-~~~-~~ 

1000 

700 

400 

200 

100 

70 

40 

Time-.us 

FIGURE 12 

THERMAL 
CHARACTERISTICS 

MAXIMUM OUTPUT CURRENT 
vs 

INPUT-TO-OUTPUT 
VOLTAGE DIFFERENTIAL 

t----1-r-t-H-ttL PACKAGE TA < 50°C 
~ N PACKAGE TA < 70°C 

2o 

1o~~I~fil~~~· ...........,. 
1 7 10 20 40 70 100 

v 1,-Vo-tnpu1-10-0utpu1 Voltage Oifferential-V 

FIGURE 15 
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CIRCUIT TYPE SN72400 
VOLTAGE REGULATOR 

3-276 

TYPICAL APPLICATION DATA 

output voltage 

Figures 1 and 2 show basic positive voltage regulator configurations for output voltages from 2 volts to 37 volts. For 
an adjustable output voltage, make R1 in Figure 1 a potentiometer with a maximum resistance of: 

kn 
R1 (max) ;;. (2V) (VO max) -4.7 kn 

See Figure 16 for the basic negative voltage regulator connections. 

short-circuit output current limiting 

The maximum output current, los, is determined by the magnitude of resistor Rsc which is connected between the 
input and current limit terminals. Select Rsc ""0.63 volts/los in amperes. 

noise filter capacitor, CN 

A 0.1-µF capacitor from the noise filter terminal to ground will reduce the output noise voltage to typically below 
100 µV (rms). The capacitance value can be increased or decreased depending on the application requirements, but a 
minimum value of 0.001 µF is recommended. 

frequency compensation 

The compensation technique shown in Figures 1through6 (10-µF capacitor, Co, from the output terminal to ground) 
is used for optimum transient .response. The 14-pin N plastic package provides a separate frequency compensation 
terminal and, for most applications, a 0.001-µF capacitor from the frequency compensation terminal to the output 
sense terminal (Cc) is adequate compensation. Larger values of Cc will degrade pulse response and output impedance 
characteristics and smaller values will reduce stability. 

shutdown control 

A d-c voltage (2.4 V minimum) applied to the shutdown control terminal will effectively turn off the regulated output 
voltage, thereby eliminating power consumption by output loading circuitry and greatly reducing the regulator standby 
current. Standard TTL or DTL IC logic circuits driving the shutdown control terminal can be used to turn the regulator 
on and off. 

CONNECTION FOR A NEGATIVE 
OUTPUT VOLTAGE 

FIGURE16 
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POSITIVE VOLTAGE REGULATOR 
WITH EXTERNAL N-P-N OUTPUT TRANSISTOR 

Ase 

12.5 V > V1>8.5 V 

s.1 kn 

4.7 Hl 

s10 n 

FIGURE 17 

PRINTED IN U.S A 
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or repre~ent that they ore free from polt!nl infringement 
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COMMUNICATIONS 
CIRCUITS 

• Excellent Dynamic Range 

• Wide- Bandwidth 

• Built-In Temperature Compensation 

• Log Linearity (30 dBV Sections) ... 1 dBV 

• Wide Input Voltage.Range 

description 

NC 

CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC .AMPLIFIERS 

JORN 
DUAL-IN-LINE PACKAGES (TOP VIEW) 

OUTPUTS 
INPUT~ INPUT 

GND B1 Z Z B2 

Yu log A1 +log A2; Za: log 81 +-82 

where; Al, A.2, 81, ~r)d-82 cir9 in d-BV, O'dBV = 1 V. 

CA2 1 CA2'1 _C92, and CB2'. are detector compensation i-r:iputs. 

NC-No internal connection 

This mono.lithic logarithmic amplifier circuit contains four 30-dBV log stages. Gain in each stage is such that the output 
of each stage is proportional to the logarithm of the input voltage over the 30-dBV input voltage range. Each half of the 
circuit contains two of these 30-dBV stages summed together in one differential output which is proportional to the 
sum of the logs of the input voltages of the two stages. Th.e four stages may be interconnected to obtain a theoretical 

input voltage range· of 120 dBV. In practice, this permits the input voltage range to be typically greater than 80 dBV 
with log linearity of ±0.5 dBV (see application data). Bandwidth is from de to 40 megahertz. 

Ttrese circuits are useful in military weapons systems, broadband radar, and infrared reconnaissance systems. They serve 
for data cbrnpression .and analog compensation. The logarithmic amplifiers are used in log IF circuitry as. well as video 
and log amplifiers. TheSN56502 ischaracterized for operationover the full military temperature range of -5\)°C to 
125°C; the Sl\1]6502 is ch~racterized tor operation from 06 C to 70°C. 

schematic 

OU~PUT©-----------------.... 

CA21 31)-~-+-----+--C.--+---..C., .. 

CA2 ~--t------lf---"-~ 

TEXAS INSTRUMENTS 
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OUTPUT 
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CIRCUIJ TYPES SN56502, SN76502 
: LOGARITHMIC'. AMPLIFIERS 

absolute maximum ratings.over operating free-air temperature range (unless otherwise noted) 

Supply voltages (see Note 1): 
Vee+ .... . 
Vee- .... . 

· l11put voltage (see Nbte 1 )· 
Output sink current (any one output) 
Continuous total power dissipation . 
Operating free-air temperature range: SN56502 Circuits 

SN76502 Circuits 
Storage temperature range 

Note 1: Al I voltage vall,..1es, except differ8iltia1 output voltages,· are with respect to network ground terminal. 

recommended-operating .conditions 

SN56502 

MIN NOM MAX 

··tnput voltage for each 30-dBV stage 0.01 1 

Operating free-air temperature, TA -55 25 125 

electrical characteristics, Vee+= 6 V, Vee-= -6 V, TA= 25°e 

TEST SN56502 
PARAMETER 

FIGURE MIN TYP MAX 

Differeritial output offset voltage 1 ±25 ±60 

Quiescent output voltage 2 5.45 5.6 5.85 

D-c scale factor (differential output), 

e~ch 30-dBV stage, ,--35 dBV to -5 dBV 
3 7 8 10 

A-c scale factor (differential output) 8 

D-c error at -20 dBV (midpoint 

of -35 dBV to -5 dBV range) 
3 1 2 

Input impedance. 500 

Output impedance 200 

Rise time, 10% to 90% points, ~ ~ 24 pF 4 20 25 

Supply current from Vee+ 2 14.5 18.5 23 

Supply current from V CC- 2 -6 -8.5-10.5 

Power dissipation 2 123 162 201 

PARAMETER MEASUREMENT INFORMATION 

. BV 
-BV 

. 6V 
30mA 

·500 mW 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

SN76502 

MIN NOM MAX 
UNIT 

0.01 1 Vp-p 

0 25 70 "c 

SN76502 
UNIT 

MIN TYP MAX 

±40 mV 

5.45 5.6 5.85 v 

6 8 12 mV/dBV 

8 mV/dBV 

1 dBV 

500 n 
200 n 

. 20 25 ns 

14.5 18.5 23 mA 

-6 -8.5.-10.5 mA 

123 162 201 mW 

1 
Po= Vee+· Ice++ vcc-· icc~ 

FIGURE 1 FIGURE 2 
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18mV 
10QmV 
560mV 

CIRCUIT TYPES SN56~02,. SN76502 
LOGARITHMIC AMPUEIERS· 

PARAMETER MEASUREMENTINFORMATION 
Vee+ Vee- vcc+ Vee-

Scale Factor = [Vout(560 mV) - Vout(18 mV)l mV 
30dBV 

NOTES: A. The input pulse .has the following character­

istics: tw = 50 n$, __ tr -::;;;,; ~- ,ns, tt ~ _2 ns, 
PRR = 10 MHz. 

Error lVout(100 mVl-,- 0.5 Vout(560 mV) -0._5 Vout(18 mv)I 
Scale Factor 

FIGURE3 

B. CaPacitor C1 consists o;f· three capacitors in 

parallel: 1 µ_ff 0,.1 µF, anp 0.01_µF. 

C. CL includes probe and jig capaci'tance. 

FfGURE 4 

TYPICAL CHARACTERISTICS 
SN56502 SN56502 

DIFFERENTIAL OUTPUT OFFSET VOLTAGE QUIESCENT OUTPUT VOLTAGE D-C SCA LE FACTOR 

FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 

-75 -50 -25 1p 100 125 

TA -'F fff-A Jr T emper11tvr11..:_ ~c 
25 50 

FIGURE 5 

SN565Q2 

p-CE~~dR 

FREE-,AIR T~Jl!'P~RATURE 

> ·•. " "'j; r: ~-+---=:-+--'-+-+--"--.+-.1-+-+----1 
~ 1.4 !--+ ~~-1--+-'-+--+-+--~--t 

~ ) 2 !---i"~""ih;..--t-!--+-1--+--+----t 

~ T.O t1:c:t:t:t::E=t;~~. 
ju ''I I 
~ 0.6 :- -

. -g 0.41-- Vc~'.}6 V 
~ Vee- ~~sv-
0 0.2 b- See Figure 3 >--+--+---+-+--< 

0 i l' 
-75 ~- -25 0 2_5 50 75 100 125 

T t-:-~~·AirTe~perature-°C 

$ :J#'IGURE~ 
'~·,;; 

>_Jo .56 "--+-~+---+- :-C-- ,--- l::=sN76502--f --'c+__:c~+--+ 
> 

~ 4 l--+--1--+-+--+-+--+--t 
0 

i 3 t---+--+--+-+---+-+--+--t 
~ a ,,_-+--+--+-+---+-+--+--t 

25 50 75 

TA-Free-Air Temperaturoi-- 0 e 

FIGURE.6 

OUTPUT RISE TIME 

VS 

. LOAD CAPACITANCE 

J 101---t--+--+--+---+--~ 
1. ~V-cc+~6V _-1-1-:-

5 r- Vee-~ -6 v ----+----+--+--< 

0 
f-;: ;:. :i::::~ 4. "°'""" ""''' ')'mm.U•""' 

0 10 15 20 25 JO 

FIGURE 9 
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VS 

FREE-Al RTEMPERATURE 

Vce+~6v I·-
-~ ? i-- vcc- ~ -6 v --+--t--+-f'-'--1 

~- O -1Fi:r3-1:_ 
-75 -50 -25 0 25 50 75 100 . "125 

T A-Free-AirTemperature-"C 

FIGUl,"IE 7 

'.POWER DISSIPATION 

vs 

FREE-AIR TEMPERATURE 

180 t--+--+---+-+- +--+---t------1 

160 f-'.-+==-i::=~=J+-"'.',J+--*k=+----1 
l'IO t----t-----1--tj---~sN 76502 __.; 1---i--:-.J 
120 t--+--t---+--t-!_J-+---+--t 

' ! 100 1---+-+----+-+----+-+--+c--t 
80~--+--t---+-+---1---+--+-~ 

60 !--- ---1----+--+--~f-c--+--+----l .... 
40 f-- Vee+~ s v 

vc·c .,. ..,._s v 
20 f-- See F.'9':''e 3 -+--+-----+--+---+-~ 
0 _L _L 
-75 50 -25 0 25· 50 100 125 

TA-Free-Air Temperature-°C 

FIGURE 10 



CIRC.UlT TY-P:ES SN5650!,:·SN76502 
LOGARITHMIC AIWIPUflERS• 

Although designed for high-performance applications 
such as broadband radar infrared detection, and 
weapons systems, this d!;!vice has a wide range of 
applications in data compression · and analog 

· computation. 

basic log function 

The basic· log response is qerived from the 
exponential current-voltage relationship of collector 
l;utrent·imd base-emitter voltage. This relationship is 
given in the equation: 

m'VBE = In [(le+ ICES)/ICESI 

where: i c = collector current 
Ices =collector current at VBE = O 
m = q/kT (in V-1) 
VBE =base-emitter voltage 

The differential input amplifier allows dual-polarity 
inputs, is self~ompensating for· temperature 
variations, and is relatively.insensitive to nois11: 

functional block diagram 

INPUT 
A1 0------1 

~ 
'. OUTI'UTS 

FIGURE 11 

log sections 

~----oCez 

INPUT 
l---4>---0 82 

As 'can be seen horn the schematic, there ~re efght 
differential pairs. Each pair is a. 15-clBV ·· 1og 
;wbsection, anl! each input. feeds two pairs for a rarige 
of 30 dBV per!*•!!e. · '· · 

Four co111pensation points are made available to allow 
slight variations: in the gain (slope) of the two 
individual 15-dBV stages. of input A2 and B2. By 
slightly changing the voltage on any of the 
compensation pins from its quiescent value, the gain 
of that par·ticular 15,dBV stage can be adjusted to 
match the other 15-dBV: stage in the pair. The 
compensation pins may also be used to match the 
transfer characteristics of input A2 to A 1 or B2 to 
B1. 

The log stages in each half of the circuit are summed 
by directly connecting their collectors together and 
summing· through a common-bas!;l output stage. The 
two sets of output collectors are used to give two log 
outputs, Y and Y (or Z and Z) which are equal in 
amplit4de but opposite in polarity. This iricreases the 
versatility of the device. 

By proper choice of external connections, linear 
amplification, linear attentuation, and many different 
applications requiring logarithmic signal processing 
are possible. 

input levels 

The recommended input, voltage range of any one 
stage is given as 0.01 volt to one volt. Input levels in 
excess of one volt may result in a distorted output. 
When several log sections are summed together, the 
distorted area of tine section overlaps with the next 
section arid the resulting distortion. is insignificant. 
However, there is a limit to .. the amount of overdrive 
that may be applied. As the input drive .reaches 
±3.5 volts, saturation . o<;curs, clamping the 
collector-summing line and severely distorting the 
output. Therefore, the signal to any input must be 
limited to approximately ±3 volts,,.to.erii;ure a clean 
output. 

output l~vels 

Differential-output-voltage .revels a.rji low; Q'!:lilerally 
less.than 0:6 volt. As li!imonstrated in Figure 12, the 
output swing ahd the· slope ;of the. output· response 

'dmbe adjusted by varying the gain by means.of the 
slope control. The coordinate origin .mciY also be 
adjusted by positioning 'the offset of the output 
buffer. 

TEXAS•, I NSitRU M EN'I'S 
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circuits 

CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC AMPLIFIERS 

TYPICAL APPLICATION DATA 

Figures 12 through 19 sh.ow typical circuits using these logarithmic amplifiers. Operational amplifiers not otherwise 
designated are SN52741 or SN72741. For operation at higher frequency, use of SN52733/SN72733 is recommended 
instead of SN52741 /SN72741, with the differential outputs connected as in Figure 14. The SN5510/SN7510 or 
SN5511/SN7511 wideband amplifiers may also be used. 

INPUT 

TYPICAL TRANSFER 

SLOPE CHARACTERISTICS 

y 
1 /2 1.2 

SN56502 1.0 

OR > 
~ 

SN76502 • 
~ 

A2 y 
& GND 6 

ADJUSTED FOR INCREASE:Y1 

SLOPE AND OFFSET 

[]11] H 

rlllil 

0.8 

0.6 

0.4 

0.2 

~ 
ADJUSTED FQR MINIMUM 
SLOPE WITH ZERO OFFSET 

= --0.2 LWlLUllJJ 
10-·-4 m-J 10--2 10--1 101 

Input Volt;;ige-V 

FIGURE 12-0UTPUT SLOPE AND ORIGIN ADJUSTMENT 

B1 

1/2 

SN56502 

OR 

SN76502 -

2 kD, 1% 2 kn. 1% 

B2 z~~~-+--'\/V\v---4111 

GND 

FIGURE 13-UTILl;i'.AT!ON OF SEPARATE STAGES 

2 kn, 1% 2 kn.1% 

TRANSFER CHARACTERISTICS 

OF TWO TYPICAL INPUT STAGES 

0.4 

i 1 1 1 I' I 
l ; T t--

f > 0.2 ti [ 't! ' ~ H 

0 
0.001 

" 
I 

q +~j 
0.01 0.1 

lnputVolt~-V 

l 
I 
Ii 
1 

TRANSFER CHARACTERISTICS. 

WITH BOTH SIDES PARALLELED 

,--, 1 
o----1--tA 1 I l 

INPUT 

A2 SN56502 y 
OR 

.Bl SN76502 Z 

B2 Z 1--------'V'l/\r-
GND 

= 

0.3 H 

~' 
g 0.2 

H 

0.1 

0 
0.001 

FIGURE 14-UTILIZATION OF PARALLELED INPUTS 
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CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC AMPLIFIERS 

TYPICAL APPLICATION DATA 

TRANSFER CHARACTERISTICS 

1k1! 

910 !l 

INPUT 

• 

A1 

15kn 

A2 

SN56502 
OR 

SN76502 
.---~Wi, ..... ----------lB1 Z 

82 

100 1! 

OUTPUT 

2 kil 

NOTES: A. Inputs are limited b,y reducing the supply voltages for the input amplifiers to ±4 V. 

B. The gains of the input amplifiers are adjusted to achieve smooth transitions. 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 v 
0.2 

0.1 
VI 

0 
10-4 10-3 io-2 10-1 

Input Voltage-V 

FIGURE 15-LOGARITHMIC AMPLIFIER WITH INPUT VOLTAGE RANGE GREATER THAN 80 dBV 

INPUT 
A 

R R R 

>---------1A1 1/2 y 
SN56502 

INPUT 
B 

l R 
R 

NOTES: A. Connections shown are for multiplication. For division, Zand Z connepions are reversed. 

B. Output W may need to be amplified to give actual product or quotient of A and B. 

C. R designates resistors of equal value, typically 2 kf? to 10 kfl. 

Multiplication: W = A•B ~log W =log A+ log 8, or W = aOoga A+ loga B) 

Division: W = A/B =>log W ==log A - log B, or W = aOoga A - loga B) 

FIGURE 16-MUL TIPLICATION OR DIVISION 

3-282 TEXAS INSTRUMENTS 
INCORPORATED 
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A2 SN~:502 y 
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OUTPUTW 
(See Note B) 



CIRCUIT TYPES SN56502, SN76502 
LOGARITHMIC AMPLIFIERS 

O--~t------IA1 

INPUT 
A 

A2 

TYPICAL APPLICATION DATA 

nR 

1 /2 y 1-'ll'RVV--tt-...... ~ 
SN56502 

OR 

SN76502 Yl-'Wlr--e-1......­

nR 

R 

R 

R 

>-tt------tB1 1/2 Z 
SN56502 

OR -
BZ SN76502 z 

R 

OUTPUT 
w 

NOTE: A designates resistors of equal value, typically 2 kfl to 10 kfl. The power to which the input variable is raised is fixed by setting nR. 

Output W may need to be amplified to give the correct value. 

Exponential: W=An ~log W = n log A, or W = a(n loga A) 

FIGURE 17-RAISING A VARIABLE TO A FIXED POWER 

INPUT 
A 

2 kn 2 kn 

2 kn 

2kn 

NOTE: Adjust the slope to correspond to the base "a". 

Exponential to any base: W =a 

>-tl-'l.M~-e------IA 1 1/2 
SN56502 

OR 
A2 SN76502 Y 

FIGURE 18'-RAISING A FIXED NUMBER TO A VARIABLE POWER 

INPUT 
A1 1 y 

0.2 µF 

y 

SN56502 

50 II son OR 
SN76502 

"::" 
INPUT 

2 81 z 

50H 50H Gain Adj. 
"'400 £1 
for 30 dB 

Vee-

OUTPUT 
w 

"::" 

1 kn 

1 kil 

"::" 

OUTPUT 

1 kll 

OUTPUT 
2 

1 k,!l 

FIGURE 19-DUAL-CHANNEL RF LOGARITHMIC AMPLIFIER WITH 50-dB INPUT RANGE PER CHANNEL AT 10 MHz 

PRINTED IN U.S.A. 
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LINEAR 
~NtEIJRATED CIRCUITS 

• Flat Response to 100 MHz 

ti Local Oscillator IF Isolation ... 30 dB typ 

• Local Oscillator RF Isolation ... 60 dB Typ 

• RF-IF Isolation ... 30 dB Typ 

• Conversion Gain ... 14 dB Typ 

• Use with 12-V or ±6-V Power Supplies 

CIRCUIT TYPES SN56514, SN76514 
BALANCED MIXERS 

schematic 

RF 
INPUT 

+Vee 

600 !! 

3 k!l 

600!! 

e-----<.> OUTPUT E 

description 

• The SN56514 and SN76514 are doubly balanced 
mixers which utilize two cross-coupled, differential 
transistor pairs driven by a third balanced pair. The 
circuit features a flat response over a wide band of 
frequencies. The SN56514 is characterized for 
operation over the full military temperature range of 
-55° C to 125° C; the SN76514 is characterized for 
operation from 0°C to 70°C. 

LOCAL OSCILLATOR 
INPUT 

All component values are nominal. 

DECOUPLE 1 

1.oskn 

215 n 1.1 kn 

-Vee 

terminal assignments 

3-284 

L PLUG-IN PACKAGE 
(TOP VIEW} 

OUTPUT E 

-Vee 

J AND N DUAL-IN-LINE PACKAGES 

(TOP VIEW} 

RF DECOUPLE 
INPUT 2 1 NC 

PIN 5 IS IN ELECTRICAL CONTACT WITH THE CASE 

For operation from a single 1f?:-V-sui)ply, connect the positive terminal of the-supply to +Vee. the negative terminal to -Vee. 
and the floating-ground terminal to Rec- For operation from twO 6-V suppli,es, leave Rec open and connect the positive terminal 

of one supf)ly to +Vee. the negative terminal of the other supply to -Vee. and the remaining termin'als of the two supplies to 

the floating-ground terminal. See Figure 19. 

NC-No internal connection 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE·BOX 5012 • DALLAS, TEXAS' 75222 
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CIRCUIT TYPES SN56514, SN76514 
BALANCED MIXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V cc (see Note 1) 
Input voltage (see Notes 1 and 2) 
Continuous output current (see Note 3) 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 4) 
Operating free-air temperature range: SN56514 Circuits 

SN76514 Circuits 
Storage tern perature range 

recommended operating conditions 

Supply voltage, Vee . . . . . . . . 
Local oscillator input voltage (see Note 5) 
RF input voltage (see Note 5) 
Operating free-air temperature range: SN56514 Circuits 

SN76514 Circuits 

electrical characteristics at 25°e free-air temperature, Vee= 12 V 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS 

Vo Quiescent ou.tput voltag~· .· 1 

ice Supply current 1 

Ge Conversion gain (si.ngle-ended output) 2 
fRF and fLQ = 100 kHz 

thru 40 MHz 

LOIFI L.06~·t ostillator to IF isOlation 3 
fLo = 100 kHz 

.:2_ . _:c_ thru 40 MHz 

LORFI Local' oscillator-to RF isolation 3 
fLO = 100 kHz 

thru 40 MHz 

RFIFI RF to IF isolation 4 
fRF = 100 kHz 

thru 40 MHz 

tThe typical values are at 40_MHz. 

NOTES: 1.- All d-C-Voftage values are with respect :to -Vee terminal. 

2, This-rating-applies to t_he local-oscJlla~or input, RF input, and Decouple 2. 

3. Th'l's; value applies for both .Ol!tputs simultaneou.slv. 

SN56514 

MIN TYP 

9.6 10.5 

5.5 7.4 

11 14 

15 29t 

40 52t 

15 28t 

MIN 

-55 
0 

.· 

MAX MIN 

11.3 9.6 

10.9- 5.5 

17 11 

18 v 
7V 

10 mA 
500mW 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

NOM MAX UNIT 
12 v 

250 300 mV p-p 
10 30 mVp-p 
25 125 oc 
25 70 oc 

SN76514 
UNIT 

TVP MAX 

10.5 11.3· v 
...::_ 7.4 10.9 mA 

14 17 dB . 
29t dB 

52t dB 

28t dB 

4. Fof operation of SN'56514 above 7()°C f.ree-air temperature, refer to Dissipation Derating CurVe, Figure 18. 
5. All Signal voltages are With· respect to' the. flo.ating-ground terminal. Alternatively, the RF input may be cipplied dtfferentially 

betWeen the RF input term.inal and Decouple 2. 

TEXAS INSTRUMENTS 
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CilCUm TYPfS:· SN58514. SN:Z&~4¥ 
BAlA'N&f I; :M ll'ERS0 

PARAIVIETER MEAsDifEMENl fNFORMATlol\I"' 

OPEN 

OPEN 

,1,';i; 

\ 
\ 

;~ 
See Note& 

PiGURE 1-Vo. Ice. and Po 

SIGNAL 
SOURCE 
RG"'50U 

FIGURE 2-Gc 

t; .. 
. FIGURE 3-1,.0IFI and l;-ORFI FIGURE 4-RFIFI, 

Pin Designations: For all test circuits appear'ing in this 
data sheet, terminal functions are defined by their 
relative positions as shown in the drawings in this 
block. ·L~L 

NOTES: 6. C;;ipacitor C comprises the following capacitors. in· parallel: 1 µ.F, 0.1 µF, and 0.0015 µF. 
7. The spectrum analyzer is used. for frequencies above the normal range of the selective voltmeter. 

Jjj ,._ ..• )[;,, 

3'-286 TEXA·$·JN.SJRlIM6NliS 
'. iNtORPQRAT.ED. ·· ' . ' 

f"q~r.,d.f!"l,C_~, &l!)X- s_~u, • ~~.bL~~:.: T,~X"'S: 7~~22. 

Sea No«i 6 



CIRCUIT TYPES SN56514, SN76514 
BALANCED MIXE.RS. 

TYPICAL CHARACTERISTICS 

> 

QUIESCENT OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

~ 11 .. 
> 

~ 101---+-+--+--fr--1--fr-,...-~:l---1,___t--l---l 
E ~SN76514-.: 

~ 
8 
I 

? 

! 
'3 
0 . 
~ 
8 
I 
u 

<.? 

TA-Free-Air Temperature-° C 

FIGURE 5 

CONVERSION GAIN 
vs 

SUPPLY VO LT AGES 

V(:c"" .12V 
28 VLo ... 300 mV 

VRF"" 10mV 

24 ~~:~~fc"' 1 MHz -1--+-~t--t--f 
See Figure 2 

20>---+-+---i--+--+---i--t---I 

25 

20 

o ~ 2 4 6 8 lO 12 14 16 

Vee-Supply Voltage-V 

FIGURE 7 

CONVERSION GAIN 
vs 

FREQUENCY 

y 15 

~ -~ 10 

"' 0 .. 
~ 
8 
b 
"' -5 

-'10 

-15 

!'; 

Vee.= 12 v 
t- ~LO= 300 mV 

VRF = 10 mV 
fLQ-fRF = 1 MHz 
TA= 25°C 

Si'I~ 
1 10 40 100 400- 1000 

fA F-F requency-MH~ 

FIGURE 9 

100 

90 

80 

1 
I 

TOTAL POWER DISSIPATION 
VS 

FREE AIR TEMPERATURE 

Vr=1Tv r See Figure 1 

; 

v-r I r--1 
I 

v ~SN76514---: 

p 70 

60 
-75 -50 -25 25 50 75 100 125 

TA :_Free-Air Temperature-°C 

FIGURE 6 

CONVERSION GAIN 
VS 

LOCAL OSCILLATOR VOLTAGE 

Vee= 12y 

30 ~·~~o,:-~~r~=·' .MHz -t---+~+-1---1 
See Figure 2 

-30 

-40 
0 100 200 300 400 500 600 700 800 

VLo--Local Oscillator Vo!tage-mV 

FIGURE 8 

CONVERSION GAIN 
VS 

FREE-AIR TEMPERATURE 
16 

14 

12 

10 
rsN765t4-rJ 

-

.• ·. 
Vcc=nv, 

4 r-- Vlei= .3cio mv 
' VRF = 10mV 

;i r-fLo-f~F = 1- MHz ......:..:___ 

0 
_jee lurel J_ 

-60 -40 -20 0 20 40 60 80 100 120 140 

TA-Free-Air. Temperature-~c 

FIGURE 10 

• 
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CIRCUIT' TYPES. SN515·14 •. SN7&514 · 
BA'LANCED ;MIXERS 

TYPICAL CHARACTERISTICS 

LOCAL OSCILLATOR TO IF ISOLATION 
vs 

FREQUENCY 

l 
l! 
! 
!!, 
s 

i 
0 

1 
.3 
I 

u: 
§ 

.. 
a: 
s 
I 
w 
0 

30 

20 

10 
Vcc-12v 

t-~Lo= 1~mv 
TA•25°C 

0 
SeeFigu~ 

0.1 ,0.4 1 10 40 100 

fLo-Frequencv-MH:r 

FIGURE 11 

LOCAL OSCILLATOR TO RF ISOLATION 
vs 

FREQUE~C'( 
BO.-..,..TTTT1mr--irT"TT""r---r-TT,.,.,.m 

BO!--+-f;+ltlft~loo;j;;l±tlfft--++ftttlfl 

40l-+-++Hflll--T+++++lll--+4"1++flll 

!l ·201--+-+H++lll-+-t-t++ifll---+-H+H+ff 
VCc • 12V 

~ 10 I--~~~ ;~o~ mV-1-+t+Hllll-+-H-ttllHI 

s .. 
a: 

'~ 

0 Su Figure Jn_ 
0.1 0.4 1 10 40 100 

fLo-Frequency-MHz 

FIG.URE 13 

R.F TO JF ISOLATION 
vs 

FREQUENCY 
40r-""T""TTTT1'1Tr_,_,,...,..,,M'l'll~T"""l""T"M'Tln 

i: 1() 1-"--+--+++H+ff--...+-+++fffll-+-H-Hilil 

1 4 10 40 100 400 1000 

FIGURE·15 

LOCl;\L OSCILLATOR TO JF ISOLATION 
vs 

FREE-AIR TEMPERATURE 

.. 
1 30 • ~ .. 
s ·i----.sN1as14 F 
j 20 

~ 
0 

! 10 
I 

u: 
§ 

TA-Free-Air Temperature-°C 

FIGURE 12 

LOCAL OSCILLATOR TO RF ISOLATION 

! .. 
.!i 
! .. 
a: 
s 
I 
~ 
! 
I 

~ 
g 

vs 
FREE-AIR TEMPERATURE 

BO 

70 

BO -1--
I 
I 

50 
l--~N76514 p-

40 

30 

20 1--vcc=12v 
VLQ .. 100mV 

10 r-:Lo=, MHz 
1F:r•1 

0 
-60 -40 :....20 0 ·20 40 60 80 100 110 '140 

TA-Free-Air Temperature-°C 

FIGU~E 14 

.RF TOJF ISOl.,ATION 
vs 

FREE-MR TEMPERATURE 

~t--SN~6514: ~{: 
20 >---+--+71-h---+--'-l--h---+---..i.-.____. 

20 40 '..BO BO 100 120 140 

T A-Free-A1r·Temperature-,-QC 

FIGl,JRE 16 
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CIRCUIT TYPES SN56514, SN76514 
BALANCED MIXERS 

40 

TYPICAL CHARACTERISTICS 

SlDEBAND HARMOl\HC SUPPRESSION 
VS 

LOCAL OSCILLATOR FREQUENCY 

~LoIJF 
r---. b 

"N ~ 
2 fLQ ± 2 t;;; 

J 
l/ 

Vee= 12 v 3 fLQ ± fRF 

t-- fRF = 100 kHz 
VRF = 10mV 
VLo = 220 mV 

5 t--TA =25°C 

0 
0.1 

See Figure 2 

l. .l. .ililill 
0.4 4 10 40 100 

fLO - Local Oscillator Frequency - MHz 

FIGURE 17 

600 

;;::: 
E 
I 500 

"O 
$ .. 
c. ·g: 

400 Ci 

~ 
0 

0.. 300 
0 
:l 
0 
:l 
c: 

-.::: 
c: 200 
8 
E 
" E 100 ·;; .. 
:; 

0 

70 

THERMAL INFORMATION 

DISSIPATION DERATING CURVE 

PKG DE RATE FROM 
L 8.3mW/C 90°C 

J&N 11.1 mW/°C 105°C 

80 90 100 110 120 

TA - Free-Air Temperature _,., ° C 

FIGURE 18 

TYPICAL APPLICATION DATA 

130 

The SN55514 and SN75514. b<ilanced mixers are designed to ha.ve considerable circuit flexibility which results in a wide 
range of applications. Typical applications include use as balanced mi:i.dulators for sideband-suppressed-carrier 
generation, product detectors for demodulation, frequen~y converters, and frequency or phase modulators. In addition, 
the SN55514 and SN75514 may be used in. control systems and analog computers asJow-level multipliers or squaring 
circuits. 

The circuits are designed to operate from either a single 12-V supply or two 6-V supplies. Electrical characteristics will 
be unchanged with the use of either power supply option. External bypass capacitors, as shown in Figure 19, should be 
used for optimum performance. 

The mixer's electrical performance and the inherent IC advantages of size, reliability, and component matching make it 
very desirable for use in communication and control systems. 

LOCAL OSCILLATOR 
INPUT 

PRINTED IN U.S.A. 

OUTPUT E 

OUTPUTE 

NOTE: Capacitor C comprises the f01-

lowing -capacitors in parallel: 

1 µF; 0.1 µF, and 0.0015 µF. 

RF INPUT 

LOCAL OSCl LLATOR 
lt;J~UT 

FIGURE 19-EXTERNAL CAPACITOR CONFIGURATIONS 

• 

Tl cannot assume -any mponsibm'ty for any (ircuits shown 
or_ rep_reie.nf _that they ore free from patent infringement. TEXAS INSTRUMENTS 
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CONSUMER CIRCUITS SUMMARY 

• 

Following is a listing of Consumer Circuits presently available from Texas Instruments. Should you desire additional 
information, application engineering advice, or sales assistance, please contact your nearest Tl Sales office. 

AUDIO AMPLIFIERS 

SN76001 
SN76003 
SN76010 
SN76013 
SN76005 
SN76050 

1 W Audio at 9 V and 8 n 
3 W Audio at 30 V and 16 n 
Same as SN76001 except for different pin arrangement 
3 W Audio at 24 V and 8 n 
5 W Audio at 34 V and 16 n 
5 W Audio at 14 V and 4 n 

DUAL CHANNEL AND STEREO 

SN76104 
SN76105 
SN76110 
SN76131 

CHROMA CIRCUltS 

SN76242 
SN76243 
SN76246 
SN76630 

COMPLEX TV FUNCTIONS 

SN76530 
SN76532 
SN76533 
SN76540 
SN76541 
SN76542 
SN76564 

Stereo Multiplex Decoder 
Stereo Multiplex Decoder 
Stereo Multiplex Decoder 
Stereo Preamplifier 

Chroma Sub-carrier Regenerator 
Chroma Amplifier 
Chroma Demodulator 
PAL Chroma Demodulator 

Video Detector 
TV Jungle {suitable for horizontal deflection with tubes) 
TV Jungle {suitable for horizontal deflection with semiconductors) 
TV Jungle for N-P-N Tuners and Ge Diode Detection 
TV Jungle for N-P-N Tuners and Low Level Detection 
TV Jungle for P-N-P Tuners and Ge Diode Detection 
Automatic Fine Tuning 

REGULATORS FOR VARACTOR TUNERS 

SN76550 
SN76552 
SN76553 

33 Vat 5 mA 
22 Vat5 mA 
12 Vat 5 mA 

IF CIRCUITS FOR RADIO AND TV 

SN76600 
SN76603 
SN76619 
SN76640 
SN76641 
SN76642 
SN76643 
SN76650 
SN76660 
SN76665 
SN76670 
SN76680 

1st and 2nd Video IF Stages 
RF/IF Amplifier 
RF Amplifier/FM Detector 
Sound IF/Limiter, Slope Detector, Audio Driver, Voltage Regulator 
IF Limiting Amplifier 
Sound IF/Detector 
Sound IF /Detector 
1st and 2nd Video IF with Keyed AGC 
Sound IF/Amplifier Limiter, Balanced Coincidence Detector, D-c Volume Control 
Sound IF/Amplifier Limiter, Detector, Attenuator, Audio Driver, Voltage Regulator 
SN76660 with Open-Collector Output 
SN76660 with Audio Driver. and Voltage Regulator 

3-290 TEXAS INSTRUMENTS 
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CONSUMER 
CtRCUITS 

CIRCUIT TYPE SN7611 
STEREO DEMODULATO 

FOR USE IN FM MUL Tl PL EX SYSTEMS 

• Designed to be Interchangeable with 
Motorola MC1307P 

• Power Supply Range ... 8 to 14 V 

• Low Harmonic Distortion 

• Stereo-Indicator Lamp Driver 

• Monaural Squelch Capability 

description 

The SN76110 is a monolithic integrated circuit 
designed to process the detected composite multiplex 
signal. The circuit provides left-channel and right­
channel separation and balance, and also has a driver 
output for a stereo-indicator lamp. 

N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

LAMP RIGHT LEFT 
TRIGGER 38 kHz CHANNEL CHANNEL 38 kHz 

INPUT LOW OUTPUT OUTPUT HIGH Vee NC 

2nd 1st COMPOSITE NC NC LAMP GND 

schematic 

1.3k 

vcc 
9 

38 kHz 
HIGH 

10 

6k 6k 6k 

All resistor values shown are nominal in ohms. 
Pins 4, 5, and 8 have no internal connections. 

5k 

6k 

2nd 
19-kHz 

FIL TEA 

"' 19-kHz 
FIL TEA 

1 k 

19-kHz 19-kHz SIGNAL 
FILTER FILTER INPUT 

NC-No internal connection 

38kHz 
LOW 
13 

LEFT 
CHANNEL 
OUTPUT 

11 

1 k 

RIGHT 
CHANNEL 
OUTPUT 

LAMP 
TRIGGER 

INPUT 

12 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

DRIVER 
OUTPUT 

LAMP DRIVER 
OUTPUT 

6 

• 
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• 

CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ............. . 
Lamp driver current ,, . . . . . . . . . . . . . 
Power dissipation at (or below) 25° e free-air temperature (see Note 2) 
Operating free-air temperature range 
Storage temperature range 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Derate linearly to 375 mW at.75°C free-air temperature at.the rate of 5 mW/°C. 

recommended operating conditions 

Supply voltage, Vee . . . . . 
Operating free-air temperature, TA 

22 v 
40mA 

625mW 
0°e to 75°e 

-65°e to 150°e 

MIN NOM MAX UNIT 
8 12 14 v 
0 25 75 oe 

electrical characteristics (unless otherwise noted V cc = 8 V to 14 V, TA = 25° C, see figure 1) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

Input impedance f = 1 kHz 20 k!J 

fmod = 100 Hz 40 

Stereo channel separation See Note 3 fmod = 1 kHz 30 45 dB 

fmod = 10 kHz 35 

Total harmonic distortion fmod = 1 kHz, See Notes 3 and 4 0.3% 

Channel balance Monaural input= 200 mV rms 0.5 1 dB 

f=19kHz 25 
Ultrasonic frequency rejection See Note 5 dB 

f = 38 kHz 20 

Inherent SCA rejection (without filter) 
fmod = 60 kHz to 74 kHz, 

55* dB 
See Notes 4 and 5 and Figure 2 

Minimum trigger input for on state at lamp-driver output Trigger frequency= 19 kHz, 10 20 
mV rms 

Maximum trigger input for off state at lamp-driver output R1=180!1 2 6 

lamp off 140 
Power dissipation Vcc=12v mW 

lamp on 170 

NOTES: 3. These characteristics are measured with a 564-mV p-p standard multiplex composite signal. This is defined as a signal containing 

left and/or right audio modulation with a 10-percent, 19-kHz pilot signa'I in accordance with FCC regulations. For stereo testing, 

both left-channel-only and right-channel-only modulation are used. 

4. The total harmonic distortion and SCA rejection values apply for both stereo and monaural operation. 

5. Rejection is referenced to a 1-kHz output signal produced by a 364-mV p-p standard multiplex composite signal as defined in 

Note 3. 

t All typical values are at V CC= 12 V. 

+This is the lowest value for the specified frequency range. 
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CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 

PARAMETER MEASUREMENT INFORMATION 

~-~~~~-"12V 

'"'_J ""''' ~ om,, 

5 µF 

COMPO~ 
INPUT 

SIGNAL 

0 
STEREO 

0.2 µF 

COILS 

L 1, L2 =TRW #90147 (or equfvalent) 

Tap@ 0.43 T, Ou= 55 

L3 =TRW #90148 (or equivalent) 

Tap@ 0.07 T,,Ou = 55 

TEST CIRCUIT 

I 

0.2µF 

LEFT 
CHANNEL 
OUTPUT 

RIGHT 
CHANNEL 
OUTPUT 

I 
typical voltages with respect to pin 7, Vee= 12 V, R1 180 Q, lamp on, measured using a VTVM 

Pin Number 2 3 4 5 6 7 

Volts 11.8 3.2 3.9 NC NC 0.9 0 

NC-No internal connection 
FIGURE 1 

STANDARD DEVIATION DEVICE 
COMPOSITE •A• 1--1 

OUTPUT MONITOR UNDER TEST 

?-

60-74 kHz 

OSCILLATOR 

test procedure for SCA rejection 

1. Modulate the stereo generator with a 1~kHz reference signal. 
2. Adjust output for 67.5 kHz deviation. 
3, Remove the' 1 ~kHz reference signak 

8 9 10 11 

NC 12 4.8 8.8 

1---l FILTER 1--1 

Down 3 dB at 
30 Hz and _15 kHz 
with a rolloff of 

12 dB/octave 

4. Alternately adjust a 19-kHz pilot signal and a 60-kHz to 74-kHz external signal to deviate 6.7-kHz; 

12 13 

8.8 4.8 

RMS 

VOLTMETER 

14 

1.7 

5. Rejection is defined' as the di,fference in dB between the magnitude of the 1-kHz reference signal and the audio components present 
due to the interaction of the 19-kHz and 38-kHz components with the 60-kHz to 74-kHz signal. 

FIGURE 2 
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Cl>RCUIT TYPE SN76110 
STEREO DEMODULATOR 

TYPICAL CHARACTERISTICS 
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FIGURE 3 

CHANNEL SEPARATION 
vs 

COMPOSITE INPUT LEVEL 

I J 
i.--Vcc=12v 

f = 1 kHz 
TA= 25°C 

f-- See Note 3 
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FIGURE 4 

CHANNEL SEPARATION 
vs 

FREQUENCY 

Vee= 12 v 
f-TA=25°C TTT 

See Notes 3 and 7 
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FIGURE 5 
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f-Frequency-kHz 

FIGURE 6 

NOTES: 3. These characteristics are measured with a 564-mV P·P standard multiplex composite signal. This is defined as a signal containing 
left .and/or right audio modulation with a 10-percent, 19-kHz pilot signal in accordance with FCC regulations. For stereo testing, 
both left-channel-only and right·channel·only modulatio.n are used. 

4. The total harmonic distortion and SCA rejection values apply for both stereo and mona.ural operation. 
6. Beat frequency components (BFC) result from the presence of the 19-kHz pilot signal in stereo broadcasts. 
7. Input signal is a 1-kHz composite signal, 846 mV p-p. 

tThe rms scale is valid for monaural modulation (L~R) only. The peak-to-peak scale is valid for monaural or stereo modulation. 
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TYPICAL CHARACTERISTICS 

CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 

TRIGGER LEVELS FOR LAMP DRIVER 
vs 

19-kHz GAIN ADJUSTMENT RESISTOR 

70 f- TA= 25°C 

60 

50 

40 

30 

20 

10 

0 
0.2 

(0.5641 

See Note 5 and Figure·2 

0.6 
(1.701 

1.0 
12.831 

I 

1.4 
(3.961 

O'----'-~-'---'--"'---'-~-'--'----'---'---' 

o ~ c 60oom1~140160 ~200 

R1-19-kHz Gain Adjustment Resistor-U 
COmposite Input Level-V rms (V pwp) t 

FIGURE 7 FIGURE 8 

ON-STATE TRIGGER LEVEL FOR LAMP DRIVER 

6 >----!-~--+---+----··- -- --- t----------j 

41-----1----- ---+--~- ----I ~---j 

o~-~--~--~--~--~-~ 
8 9 10 11 12 13 14 

Vee-Supply Voltage-V 

FIGURE 9 

NOTE 5: Rejection is referenced to a 1-kHz output signal produced by a 364-mV P·P standard multiplex composite signal as defined in 
Note 3. 

t The rms scale is valid for monaural modulation (L=R) only. The peak-to-peak scale is valid for monaural or stereo modulation. 
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CIRCUIT TYPE SN76110 
STEREO DEMODULATOR 

ORDERING INSTRUCTIONS AND MECHANICAL DATA 

general 

The SN76110 is available in the plastic dual-in-line package (outline N). 
Orders for these devices should include the package outline letter at the 
end of the type number. The device may also be ordered with the leads 
formed in the quad"in-line configuration by adding the dash number -07 
after the package outline letter, i.e., SN76110N, SN76110N-07. 

Refer to Section 1 for physical dimensions for the dual-in-line N-package 
outline. 

quad-in-line lead configuration 

©[}0 © © 
@ © 
@ 0 
@ © 
@ 0 
@ 0 

P~INTED IN U.S.A. 
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ECL INDEX 
NUMERIC 

TYPE NO. 

ECL2500 

ECL2501 

ECL2502 

ECL2503 

ECL2504 

ECL2505 

ECL2506 

ECL2507 

ECL2508 

ECL2509 

ECL2510 

ECL2511 

ECL2512 

ECL2513 

ECL2515 

ECL2516 

ECL2517 

ECL2520 

ECL2521 

ECL2522 

ECL2523 

ECL2530 

ECL2531 

ECL2536 

ECL2537 

ECL2540 

ECL2541 

ECL2542 

SEC.·PAGE 

4-1 

4-1 

4-1 

4-1 

4-1 

4-1 

4-13 

4-13 

4-13 

4-13 

4-13 

4-1 

4-13 

4-13 

4-33 

4-33 

4-45 

4-53 

4-53 

4-53 

4-53 

4-65 

4-65 

4-73 

4-73 

4-85 

4-85 

4-85 
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FUNCTION 

BASIC AND MUL Tl FUNCTIONAL LOGIC MODULES 

9-lnput OR/NOR Gate 
Dual 4-lnput OR/NOR Gate 
Triple 2-lnput OR/NOR Gate 
Triple 3-lnput NOR Gate 
Quadruple 2-lnput NOR Gate 
Quadruple Delay/Inverter Gate 
Quadruple 2-lnput OR Gate (ColT)mon Base) 
4-Wide 2-lnput OR-AND/NOR-OR Gate 
4-Wide 3-lnput NOR-OR Gate 
4-Wide 3-3-3-2-lnput OR-AND/NOR-OR Gate 
5-Wide 2-lnput NOR-OR Gate 
6-Wide 2-lnput NOR-OR Gate 
Dual 2-Wide 2-lnput OR-AND/NOR-OR Gate (Common Input) 
Dual 3-Wide 2-lnput NOR-OR Gate (Common Inputs) 

ARITHMETIC AND DECODER MODULES 

4-Bit Group Carry 
Ful I Sum-Carry Adder 
3-Bit Decoder with Enable 

MUL Tl-OUTPUT GATES (DRIVERS) 

Dual 2-lnput OR/NOR Gate 
(3 OR Outputs per Gate, 1 NOR Output per Gate) 

Dual 3-lnput OR Gate (3 OR Outputs per Gate) 
Dual 3-lnput NOR Gate (3 NOR Outputs per Gate) 
Dual 4-lnput NOR Gate (2 NOR Outputs per Gate) 

LINE RECEIVERS/DRIVERS 

Dual Differential-Amplifier Receiver 
Dual Line Driver 

CONVERTERS 

Dual HLL-to-ECL OR/NOR 
Dual ECL-to-HLL OR/NOR 

STORAGE (LATCHES) 

Dual D-Type Latch 
Dual Single-Input Gated Clocked Latch 
Dual 2-lnput Gated Clocked Latch 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

TYPE 

ECL2501 
ECL2500 
ECL2502 
ECL2505 
ECL2503 
ECL2504 
ECL2511 
ECL2509 
ECL2506 
ECL2510 
ECL2507 
ECL2508 
ECL2513 
ECL2512 

ECL2515 
ECL2516 
ECL2517 

ECL2520 
ECL2521 
ECL2523 
ECL2522 

ECL2530 
ECL2531 

ECL2536 
ECL2537 

ECL2540 
ECL2541 
ECL2542 

ECL INDEX 
FUNCTIONAL 

SEC.-PAGE 

4-1 
4-1 
4-1 
4-1 
4-1 
4-1 
4-1 
4-13 
4-13 
4-13 
4-13 
4-13 
4-13 
4-13 

4-33 
4-33 
4-45 

4-53 
4-53 
4-53 
4-53 

4-65 

4-65 

4-73 
4-73 

4-85 
4-85 
4-85 
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ECL 
TECHNICAL INFORMATION 

ultra-high speed: 2-3 ns 

The ECL2500 Series is a compatible catalog family of ultra-high-speed (2-3 ns) ECL 
functions designed to fulfill the integrated-circuit requirements of next-generation computer 
systems. Twenty-eight device types perform both multifunction and complex logic, storage, 
and interface functions (up to 13 gates/package). all of which are offered in the economical 
indusrry-standard 16-pin plastic dual-in-line package. 

summary of functions 

Gates/Pkg Number of Types Remarks 

Logic 

Basic Gates and 1-6 18 Complementary Outputs 
Multifunction Gates High Fan-in 

High Fan-out 
Dotted Inputs/Outputs 
Multi-Output 

Arithmetic and 5-12 3 Full Adder 
Decoder 3-Bit Decoder 

5-Bit Group Carry 

Interface 

Line Driver 2 1 Drives Two 50- n Lines 
Line Receiver 2 1 High CMRR 
High- Leve!cto-E CL 

~onverter 2 1 Compatible with TTL, 
EOL-to-High-Level DTL,RTL 

Converter 2 1 

Storage 

Multifunction Latch 4 1 Single-input gated 
<;ipmplex Latch 9-13 2 2-input gated 

Total Compatible Functions 28 

TEXAS INSTRUMENTS 
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absolute maximum ratings 

Power Supply Voltage (Vee to Ve E) 
Input Voltage (Vin@ Vee= 0.0 V) 
Output Source Current 
Storage Temperature Range 

recommended operating conditions 

Vee (Pin@ and/or Pin@) 
Vee(Pin@ ) 
VEE (Pin (ig ) 
Operating Temperature Range 
System Impedance 

electrical characteristics of basic ECL gate 

Test Conditions: V cc = l.32 v, Vee =o, 

Fan-out 

Speed Fan-out= 1 

Fan-out= 10 

Power Dissipation/Gate 

Logic Levels: 

Logical "1" 

Logical "O" 

Noise Margin 

*See switching waveforms in figure 6. 

Vee = -3.2 V, TA= 25°C 

tt (10% ~ 90% ptS) 

tp (50% ptS) * 

t • 
t 

t • 
p 

Unterminated, Pou 

Terminated, PoT •• 

**Complementary outputs driving 50 Q to Gnd and 270 !1 to-3.2 V. 

TEXAS INSTRUMENTS 
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ECL 
TECHNICAL INFORMATION 

6V 
±. 2 v 

40 mA d-c 
-40°C to 150°C 

1.32V 
OV (Gnd) 

-3.2 v 
0° to75° C 

500 

Typical 
. 1-10 

2.8 ns 

2.3 ns 

4.3 ns 

3.5 ns 

30mW 

60mW 

400mV 

-400mV 

200mV 
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ECt 
TECHNICAt INF ORMAllON 

basic ECL gate 

The basic ECL gate configuration is shown in figure 1. The high-speed performance results 
from the nonsaturating operation of the high·fT transistor current switches. The high im· 
pedance of the load (input to differential amplifier) coupled with .the low impedance of ~he 
drivingsol!rce (emitter-follower output) allows high d,c fan,out. High-speed operation and 
high c:i·c fan·out are possible because all circuits are designed to operate in a 50 ·fl system. 
When high-speed operation is a requirement, it is recommended that terminated 50-fl 
transmission lines be utilized to interconnecfclrcuits. · 

The basic ECL gate design of the ECL2500 Series provides both the output function Y and 
its complement Z; however, to maximize logic capability, some modules have only one 
output · · 

To minimize the number of packages to implement !l system, and to reduce external 
connections, many units in the ECL2500 Series include logical connections between gates 
within the package. In-phase collector dot~ing (positive AND logic). out-of-phase emitter 
dotting (positive OR logic), and multiple inputs common to one package pin have been 
4tilized to provide a very comprehensive logij>f13mily. An example of output dotting within 
the package is shown in figure 2. The posr,jve logic WI RED-AND function is achieved by 
connecting in-ppase collectors !lnc:! the ipcorpor~tiqn pf an up-level clamp transistor. The 
positive logic WI RED-OR function within the 'p'ackage is accomplished by connecting . 
out-of-phase-emitter-follower outputs. Tt)is inherent logic flexibility proyides the system 
designer with a logic family with 1.6 time's the logic/module density of conventional digital 
logic families. · 

fi~ure 1 .. ECL gate 

Vee 

A.~ ... Z=Afe 
B ~ V=A+B 

B 

(a) CIRCUIT SCHEMATIC (b) POSITIVE LOGIC DIAGRAM 

TEXAS'· l.NSTRU M ENTS 
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ECL 
TECHNICAL INFORMATION 

figure 2. ECL output dotting 

Z = (A+e) + fC+D) 

Vee y = (A+B) (C+D) 

eo----1------~ 

Vee u---........ ------------. 
VEE 

A 

e 

c 
Vee 

D 

VEE 
() Denotes Collector Dot 

(a) CIRCUIT SCHEMATIC (b) POSITIVE LOGIC DIAGRAM 

logic levels 

Typical logic levels for the basic gate are 400 m V for a logical "1" and-400 m V for a logical 
"O" when operating with V cc= 1.32 V, VEE= -3.2 V,. and VREF= 0 V. Minimum levels when 
operating at 25° C free-air tempen;iture and loaded witb 50 fl to ground and 270 n pulldown 
to -3.2 V are± 350 m V. These logic levels are ensured with inputs at ±200 m V which pro­
vide .150 mV of d-c noise margin. Since the actual thre.shold is approximately 150 mV and 
typical output levels.are 400 mV, typical d-c noise margin in excess of 200 mV can be ex­
pectep. Transfer characteristics for the basic gate are shown in figure 3. 

For gating functions which have emitter dots or parallel emitter followers, up levels will be 
increased by 50 mV to 450 mV_ Likewise, down levels will increase by a similar amount to 

-350 mV. 
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ECL 
TECHNICAL INFORMATION 

figure 3. transfer characteristics-basic ECL gate 
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•
YNON­
INVERTING (OR) 

~ ~NVERTING (NOR) 

To m1nim1ze package dissipation and to permit the external WI RED-OR (positive logic) 
function, the emitter-follower outputs have been left unterminated. The emitter-follower 
output is capable of driving a load of up to 25 mA d-c, but requires an externally provided 
negative voltage source and termination. The recommended termination includes a 270-Q 
resistive load (pulldown) to VEE (-3.2 V)and 50 0 to V88 (GND). To utilize the high-speed 
characteristics ( ~ 2-ns switching speeds) of the ECL2500 Series, transmission lines or other 
controlled-impedance systems shouid be utilized to accomplish interconnections. The 50 Q 
to ground provide proper termination when a 50-0 transmission line is used. 

When operating in a controlled-impedance interconnection system, two general classes of 
fan-out loading are permitted. The first (cluster loading) involves loads which can be con­
nected within two inches from £_QY source (output). The measurement is made between 
package pins. (Seating plane is used as a reference point.) These loads, called source stubs, 
are treated as lumped-capacitance loads which increase switching times but cause no reflec­
tion problems. 

Since ECL circuit outputs may be directly wired together (emitter "dotted") to provide an 
OR (positive logic) function, cluster loading constraints apply to each of the sources making 
up the WIRED-OR. Up to ten such outputs may be "dotted" provided no two are more than 
two inches apart. 

TEXAS INSTRUMENTS 
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ECL 
TECHNICAL INFORMATION 

A second class of fan-out loading is commonly referred to as distributive loading. Such loads 
are greater than two inches from any source as measured between package pins (seating 
plane is used as reference point). These loads must be treated as lumped loads along a trans: 
mission line, The logic levels and switching speeds of the EC L2500 Series permit a maximum 
lumped load of 20 pF with less than a 20 per cent reflection coefficient for a 50 -n pri.nted­
circuit line (er = 4.5). However, these loads must be 4.5 inches or more apart. Smaller 
lumped loads may be spaced closer together provided no more than 20 pF exists along any 
4.5 inches of line measured outside the two-inch source stub. 

Lumped loaqs may consist of circuit (gate) input capacitance and stub capacitance .if used. 
Capacitances due to circuit inputs are. ~ 5.0 pF per input, while that attributed to Stubs is 
dependent on the type of transmission ·line used. Figure 4 shows a typical distributive-load­
ing arrangement. 

Both cluster and distributive loads may be employed separately or in combination. Termina­
tion resistors for a load configuration involving only a cl.uster may be placed where conven­
ient, but any other configuration requires termination at the end of the transmission line. 

figure 4. typical distributive loading 

"': 20pF /4.5 in. 

STUB 

-3.2V 
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ECL 
TECHNICAL lfUORMATION 

• 

4a-10 

unused inputs 

To ensure high-speed operation all unused inputs should be tied to -1.0 ± 0.5 V. 

power dissipation 

Basic gate power drain with outputs unterminated is between 22 mW and 34 mW under the 
following conditions: 

Vee = 1.32 V 
VEE = -3.2 v 
VBB = 0 v 

All inputs at 400 mV 

When terminated into 50 n to ground and 270 n to -3.2 V, each emitter-follower output 
will dissipate an additional 22 mW in the up-level state and approximately 8 mW in the down­
level state. Therefore, a basic gate with terminated complementary outputs will dissipate 
approximately 60 mW . 

switching times 

Switching-time performance at 25° C with various capacitive loadings is described in figure 
5. This capacitive loading is directly relatable to a-c fan-out assuming 4-5 pF per gate input. 
Delay-time degradation with increasing fan-out approximates 75 ps per additional load. 
Switching-time waveform definitions and output terminations used for testing are shown in 
figure 6. 

figure 5. switching time vs loading 

Cl z_ - "' :c I: 
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figure 6. switching time waveforms 
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OUTPUT 

LOADING 

ECL 
TECHNICAL INFORMATION 

+400±20 mV 

OmV 

-500 ±20 mV 

210 n 50 n cL 

-3.2V 

In addition to multifunction logic, more complex gating functions such as a 5-Bit Group 
Carry, Full Sum/Carry Adder, and 3-Bit Decoder have been included in the ECL2500 Series. 
Each of these modules will implement logic functions found in most large systems. 

The 5-Bit Group Carry (ECL2515) is designed to provide the "look-ahead" carry feature re­
quired in high-speed adder applications. By utilizing this device and implementing the add 
function, significant reduction in addition delay time can be achieved as compared to ripple­
through-carry addition. 

-
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ECL 
TECHNICAL INFORMATION 

The Full Sum-Carry Adder (ECL2516) produces the sum and carry outputs along with their 
complements for 1-bit additions. This addition can be accomplished in less than 3 ns. 

The 3-Bit Decoder with Enable (ECL2517) generates a negative logical "1" on one of eight 
outputs dependent on the 3-bit binary input. The enable or 4th-bit input permits 4-bit binary 
decoding when two ECL2517 packages are utilized as shown in figure 7. Also shown is the 
binary decoding for the eight outputs of the ECL2517. 

figure 7. 4-bit binary decode application 

A 11 5 0 

7 
NEGATIVE LOGIC 

8 2 
B 12 

9 3 

0 = ABCD 
1 = ABCD 

ECL2517 16 4 
c 13 

1 5 

2 = ABCD 
3 = ABCD 
4 = A ii co 

2 6 5 = ABCD 

i5 14 4 7 6 = ABCD 
7 = ABCD 

Decimal 
Binary Outputs 
Inputs 

11 5 8 

8 = A ii co 
9 = ABCD 

10 = ABCD 
7 9 11 = ABCD 

8 10 12 = ABCD 
12 13 = ABCD 

9 11 
14 = ABCD 

ECL2517 16 12 
13 15 = ABCD 

13 

2 14 

0 14 4 15 

line driver 

Each of the line drivers in the ECL2531 (2 per package) is designed to drive two 50-0 trans­
mission lines from both its in-phase and out-of-phase outputs. This permits fanning-out in 
two directions from each output. 
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ECL 
TECHNICAL INFORMATION 

I ine receiver 

The Dual Line Receiver (ECL2530) is designed to provide compatibility with the dual-line 
driver; however, it can be driven by any of the functions in the family. Its unique character­
istics stem from optimization of the basic gate differential amplifier allowing input of a dif­
ferential signal. Common-mode noise rejection of the Line Receiver permits transmission of 
logic signals over paths which are exposed to rather large noise transients and between areas 
in a machine which tiave devices operating at significantly different junction temperatures. 

A typical connection arrangement is shown in figure 8. 

figure 8. line driver/line receiver application 
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-
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ECL 
TECHNICAL INFORMATION 

-

4a-14 

multi-output gates (drivers) 

Additional fan-out or drive capability is provided in the ECL2500 Series through the use of 
gates with multiple emitter-follower outputs on either the in-phase or out-of-phase side of a 
basic gate. Additional logic flexibility can be obtained via external WI RED-OR connections 
of emitter-followers from these gates. 

There are four dual-gate packages in the family which have gates with C!S many as four inputs 
or as many as four emitter-followers. Refer to the ECL2520 throµgh ECL2523 for input/ 
output combinstions available. 

The multiple emitter-follower circuit diagram and logic diagram is shown in figure 9. 

figure 9. multi-output emitter-followers 

'----+---o Y2 

Y3 

Vee Vee 
(a) CIRCUIT SCHEMATIC 

TEXAS.INSTRUMENTS 
i!'\jCQRPORATED 
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1/2 ECL2520 

A~Z e Y1 
Y2 
Y3 
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DIAGRAM 



logic-level converters 

ECL 
TECHNICAL INFORMATION 

Two Dual Logic-Level Converters are offered in the ECL2500 Series. 

ECL2536 High-Level Logic to ECL 

ECL2537 ECL to High-Level Logic (HLL) 

The level converters are so designed that the High-Level-Logic inputs or outputs are com­
patible with standard saturated logic such as TTL, DTL and RTL. 

The ECL2536 contains two HLL-to-ECL converters, each having an HLL input and an ECL 
input. The ECL input is most often used to inhibit the converter. Worst-case H LL-input 
levels must be > 1.2 V and 0.5 V when operating with a V cc of 5.0 V for the input stage. 

The ECL2537 contains tvvo ECL-to-HLL converters, each having two ECL inputs. \/\lhen 
operating with a Vee= 5.0 V and an external pulldown resistor, the output levels are: 

Logical "1" 3.4 v 

Logical "O" 0.4 v 

The external pulldown resistor may be varied to satisfy the current-sinking requirement when 
driving TTL or DTL. Figure 10(b) shows a typical connection. 

storage functions 

Stt1rage elements in the ECL2500 Series consist of three Dual "D" type flip-flops, commonly 
referred to as latches. 

The ECL2540 is a dual latch which requires both a negative-going ciock and its complement 
to stor.e data presented at the data (D) input. Each latch has complementary outputs and 
dissipates the least amount of power(~ 60 mW) ofthe latches. Refer to the ECL2540 logic 
diagram for associated switching-time waveforms. 

The ECL2541 and ECL2542 provide single-phase clock operation in addition to built-in gat­
ing features. Each latch in the EC L2541 has a single gated input, complementary outputs, 
plus multi-output emitter followers on one side .of the latch. Multiple emitter-followers per­
mit fan-out in two directions. Each latch in the EC L2542 has two gated inputs and a single 
output. 

The ECL2541 and ECL2542. are defined for negative-logic inputs and upon application of a 
logical "1" (low level) clock the complement of the data presented at the IS input will appear 
as output Q. Also, both devices have set and reset inputs which operate independent of the 
clock. The truth tables and switching waveforms applicable to these devices are shown on 
the data sheet. 
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ECL 
TECHNICAL INFORMATION 

figure 10 (a). TTL to ECL logic-level converter 

+5 v 
Ve+ Vee 

5.0V 1.32 v 

HLL INPUT B 
-, 

1/2 ECL2536 

• 

4a-16 

HLLo--L 
GNO 

L +f 
VEE 

-::- TTL GATE -3.2V 

ECLINPUT 

figure 10 (b). ECL to TTL logic-level converter 

....-- - ~-0~ 
- - - -..----------.:-1 I tp,,,4ns 

I 
I 
I 

B o-.-------' 

1/2 ECL2537 VEE -3.2V 
VBB 

(GNO) 

I 
I 

y 
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ECL INTEGRATED CIRCUITS 
TYPES ECL2500 THRU ECL2505, ECL2511 

EMITTER-COUPLED-LOGIC GATES 

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BASIC GATES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family o.f ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family is specifically designed for operation from 
0°C to 75°C. 

Jhe ECL2500 family includes: 

• I easic Gate Modulesl 

• Multifunction Gate Modules 

• Bistable Modules 

family features .. 

• High speed ... typical gate propagation delay time of 2.5 ns 

• Arithmetic Modules 

• Interface Modules 

• Memory Module 

• Complementary OR/NO.R outputs with capability tor wired-OR conn~tions 

• Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized tor 
50-ohm lines 

• High noise immunity: ±225 mV typical at 25°C 

This data sheet covers the basic gate modules. Separate data sheets covet the balance of the ECL2500 mod.ules. 

ECL2500 series bl,lSic gqtes 

The seven· ECL250(fseries: moduies tbat form the basic' gllte group are shown in 'the' table below. The$e mo(lules contain 
various combinations of the basic ECL gate shown in theschematic of Figure A and the.'logic diagrams of Figure B. 

SUMMARY OF MODULES IN BASIC GATE GROUP · · -· _, 

GATES PER INPUTS PER POSITIVE 1 ouTPuTS PER. GATE 
MODULE 

MODULE GATE LOGIC' Y IPRI Z (NORI 

ECL2500' 2 4 OR/NOR 1 1 

ECL2501 1 9 OR/NOR 1 ' 1 
-.,,. 

ECL2502 3 2 OR/NOR 1 1 

ECL2503 4 2 NOR 1 

ECL2504. 4 1 OR/NOR 1 1 

ECL2_505. 3 3 NOR i 

ECL2511 4 
2 

OR 1 
(1 comm<>n to each gate! 

TEXAS bllSTRlJMENTS 
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TYPES ECL2500 THRU ECL2SOS, ECL2S11 
EMITTER-COUPLED-LOGIC GA TES 

schematic 
,----

VCCQ-~~~~~-..-~--11~~-..-~--, 

145 H 

- - _J 

FIGURE A-SCHEMATIC !EACH GATE) 

COMPONENT VALUES 

SHOWN ARE NOMINAL 

logic 
..-~~~~~~~~~~~~~~~~~--.. 

POSITIVE LOGIC 

z =Ms 
Y = A•H 

NEGATIVE LOGIC 

Z 0 AB 

Y = AB 

FIGURE B-TYPICAL LOGIC DIAGRAMS 

Positive logic OR/NOR functions or negative logic AND/NANO functions are provided at the Y (OR) and Z (NOR) 
outputs, as shown. 

Emitter-follower outputs require external pull-down resistors. The wired-OR function can be obtained by connecting 
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wired-OR node. 

absolute maximum ratings (see note 1) 

Terminal voltages and currents . . _ . . . . . . 
Storage temperature range . . _ . . . . . . 
Temperature range with supply and bias voltages applied 

See table below 
-40°C to 150°C 
-40°C to 100°C 

TERMINAL VOLTAGE AND/OR CURRENT, TA= 0°C TO 75°C (SEE NOTES 2 AND 3) 

T.ERMINAL REMARKS 

vcc 
VEE 

Each All other 
Input inputs open 

Output Y All inputs high 

Output Z A II inputs low 

recommended operating conditions 
Supply voltage V CC 
Supply voltage VEE 
Reference voltage V BB 
Reverse bias on unused inputs 
Normalized d-c fan-out 
Load on each output . 

Operating free-air temperature range 

CONTINUOUS 

2V 

-4 v 
-3.5 v 

2V 

VOLTAGE 
CURRENT 

20-µsSURGE 

4.5V 

-7 v 
-4V 

2V 

-40 rnA 

-40 rnA 

1.32 v ± 2% 
-3.2 v ± 2% 

0 V (GND) 
-1v±0.5 v 

Oto 35 
characterized at 270 D to VEE, 50 D to GND 

0°C to 75°C 

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be Impaired and are never to be 

exceeded In service or testing. 

2. Maximum terminal conditions must be considered as mutually exclusive. 
3. All voltages are referenced to V95, which is at GND. 

TEXAS INSTRUMENTS 
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logic 

ECL2500 
10 Vss 1C 18 20 2C VEE 28 

1A 1Y Vee 12 2Y Vee 2Z 2A 

DUAL 4-INPUT OR/NOR GATE 

ECL2503 

18 Vas 28 2A 38 3A VEE 48 

1A lZ Vee 2Z 32 Vee 42 4A 

QUADRUPLE 2-INPUT NOR GATE 

ECL2511 

1A v 88 2A 3A NC VEE 4A 

1v Vee Vee 2v 3Y Vee Vee 4Y 
QUADRUPLE 2-INPUT OR GATE 

NC-No internal connect10n 

TYPES ECL2SOO THRU ECL2505, ECL2511 
EMITTER-COUPLED .. LOGIC GA TES 

A 

vaa H 

ECL2501 
G 

y Vee z NC NC B 

9-1 NPUT OR/NOR GA TE 

ECL2504 
12 V99 1A 2A 3A 4A VEE 4Z 

1Y 2Z Vee 2Y 3Y Vee 32 4Y 

QUADRUPLE DELAY/INVERTER GATE 

POSITIVE LOGIC 

MODULE 

YIORI Z(NORI 

ECL2500 A+B+C+O A+B+C+D 

ECL2502 
18 V99 lA 28 2A 38 VEE 3A 

lZ lY Vee 2Y 2Z Vee 3Y 3Z 

TRIPLE 2-INPUT OR/NOR GATE 

ECL2505 

1C Vas 18 2C 28 2A VEE 3C 

lA 1Z Vee 2Z 3Z Vee 3A 38 

TRIPLE 3-INPUT NOR GATE 

NEGATIVE LOGIC 

Y{AND) i:(NAND) 

ABCD ABCD 

ECL2501 A+B+C+O+E+F+G+H+t A+B+C+D+E+F 1-G+H+I ABCDEFGHI ABCDEFGHI 

ECL2502 A+B A+ii AB All 

ECL2503 A+B A8 

ECL2504 A A A A 

ECL2505 A+8+C ABC 

ECL2511 lA+B, 2A+B, 1A•B, 2A•8, 
3A+8, 4A+B 3A•B, 4A•B 

truth tables (for this series, H =positive voltage, L =negative voltage, X = irrelevant) 
ECL2500 ECL2501 ECL2502 ECL2503 ECL2504 

A B c D y z A B c D E F G H I y z A B y z A B z A y z 

L L L L L H 
L L L L L L L L L L H L L L H L L H 

L L H 
H x x x x x x X' x H L H x H L H x L 

H x x x H L x H x x x x x x x H L x H H L x H L 
H H L 

x x H x x x x x x H L H H H L H H L 

x H x x H L x x x H x x x x x H L ECL2505 ECL2511 
x x x x H x x x x H L A B c z A B y 

x x H x H L x x x x x H x x x H L L L L H l. L L 

x x x H H L 
x x x x x x H x x H L 

x x x x x x x H x H L 

H x x l. 

x H x L 
H x H 

H H H H H L 
x x x x x x x x H H L 

H H H H H H H H H H L 
x x H L 

H H H L 

x H H 

H H H 

TEXAS INSTRUMENTS 
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TYPES ECL2500 THRU ECL2SOS, ECL2S11 
EMITTER-COUPLED-LOGIC GA TES 

electrical characteristics at specified free-air temperature 
I 

TEST 

MODULE 

SEE NOTE 4 

PARAMETER 

I 
TEST CONDITIONS• !g11Ts 

1~1~ ~ ~ ~ ~ UNIT 
FIGURE 

I ~j ~ l ~ ill ill ill MIN TYP MAX 

High·l"ol oop"I ,olt•g•----t-

I I o0c 
I • I I 

• 1 

150 no 
VIH l I 2s ·c . • i • . I 150 -120 mV 

--L?_~-c l ' I 150 m 
' 

o-c 
i I 

j I -1500 -150 

VIL Low-level input voltage i 

02'-t 

25 c . I . . . . . I . 
I 

-1500 -150 mV 
75 c ! -1500 -150 

High-level output voltage I 
o~c 

• 1 
I I 

315 390 

VOH(YI v, 25" c • j • . 350 425 500 mV 
at OR output I 75 c 495 580 

Low-level output voltage 
o"'~: • I -505 -445 

VOL(Y) v1 "' -,.o.:• v ;:'.'5 c • I • -490 -425 350 mV 
at OR output n,"c 

+ 
-385 --310 

High-level outout voltage 
o0 c 1 315 390 

VQH(Z) v1 - -0.2 v 2s"c • I • • I • 350 425 500 mV 
at NOR output 1s'·c 495 580 

Low-level output voltage 
DCC 

·1 · 
-385 

VQL(Z) v,,,. 0.2 v 2s·c -420 -365 -310 mV 
at NOR output 1s'c -325 -280 

LOW·'"'' ""1P"1 '""''' I 2 
0°C -505 -455 

VQL(Z) V 1 "' 0.4 V 2s'·c -490 -425 mV 
at NOA output 1s"c -380 -315 

High·lml ""'P"t ,oltog+ 2 
0°C 290 

VQH(Y) v, = 0.15 v 2s:'c 1· . 325 mV 
at OR output 75·c 

Low-level output voltage 2 
o"c 1· 1 VOL(Y) V1 = -0.15V 

l 
25'.'c -375 mV 

at 0 A output I 75' c -'90 

High-level output voltage ~ o"c 1 I 290 I VOH~Zl at NOA output 
V 1 =-0.15V 25\; 325 mV 

75' c 

Low-level output voltage 
o"c-

VOUZI v, = 0.15 v 2s"c -290 mV 
at NOA output 1s'c -260 

High-level input current 
I o"c T. 255 

11H v1 = o.s v 2(c 235 µA 
leach inp,ut) 1s·c 200 

o"c -0.St 
11L Low-level input current v, = --3.2 v 2s''c -0.6t µA 

1s'c -0.9t 

15 

1cc 4 a 
13 21 

Supply current V 1 =-0.5V 2s''c 13 23 mA 
13 28 

- 1ee 13 21 
18 23 

Input capacitance 
2s·'·c • I c on leach inputl 

See Note 5 pF 

l 
, 
o"t Output impedance See Not~ 6 2"5~C n 

"Vss=GND,V CC= 1.32 V ±1%, VEE= -3.20 V ±1%. 

t These are worst-case values for nine inputs in parall~I. See Supplementary Parameter Measurement Information for each gate. 

NOTES: 4. The algebraic convention where.th'e most positive limit is designated as maximum is used.-in this data sheet for logic 
voltage levels only, e.g., if -350 mV is a maximum, the typical and minimum limits are more negative voltages. 

5, Cin is measured using peak-current techniques. A·square-wave input-pulse is applied, and the input current waveform 

is integrated with respect to time to determine O. Cin = Q/V. 

6. Constant-current loads 'are used to dete-rmine.the outp.ut impedance which is derived from the slope of a Vo vs lo 
curve. 
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TYPES ECL2500 THRU ECL2505, ECL2511 
EMITTER-COUPLED-LOGIC GA TES 

typical operating characteristics at specified free-air temperature (see figure 1) 
ECl2500 

ECL2503 
ECL2502 ECL2501 

ECL2505 
ECL2511 

PARAMETER CL 
ECL2504 

TA 
ANY OUTPUT Y OUTPUT l OUTPUT ANY OUTPUT A INPUTS B INPUT 

TY Pt TYPt TYPt TYPt TYPt 

0°C 2.4 2.4 2.6 2.6 2.4 

1PHL 
Propagation delay time, 

4 pF 25°C 2.3 2.3 2.4 2.5 2.5 
h1gh-to-!ow-level outpu! 

75"C 2.4 2.4 2.6 2.6 2.4 
and/or 

0°c 3.5 ~t5 3.8 3.8 3.4 

1PLH 
Propagation delay time, 

50 pF 25°C 
low-to-high-level output 

3.3 3.3 3.5 3.5 3.6 

75°C 3.5 3.5 3.8 3.8 3.4 

o"c 3.3 3.3 5.1 4.3 4.0 

1THL 
Trans1t1on time, 

25°C 3.0 3.0 4E 4.0 3.8 
h1gh-to-low-1evel output 4 pF 

. 75°C 3.3 3.3 5.1 4.3 4.0 
and/or 

0°c 4.2 42 4.7 4.4 4.5 

1TLH 
Tran'sition time, 

25°C 
low-to-h1gh-leve! output 50 pf 39 3.9 4.4 4.1 4.3 

75°c 4.2 4 2 4.7 4.4 4.5 

tSee Supplementary Parameter Measurement Information for MIN and MAX values at TA= 25°C. 

PARAMETER MEASUREMENT INFORMATION 
vcc 

1.32 v 

INPUT U-----9-----\ 

SEE NOTE 8 

OUTPUT Z 

SH NOTE 8 

PULSE 

GENE RA TOR 

SEE NOTE 7 

2 2 ! 0.2 ns 

INPUT 

OUJPUT Z 

1NORl 

50 H 

-0.5 v 

270 l1 

SEE NOTE 8 

OUTPUT Y 

SEE 'J NOTE 9 

TEST CIRCUIT 

r---- 50ns ~ 

Ro 
50 H 

210 n 

VEE 

-3.2 v 

___, re- ~ r-- 2.2 ± 0.2 ns 

90%~I 1
1 pl 1

9{)% 
50% 11 50% 

I ,_· ..:'.:."';;;_· ____ ,_o"~- -1-----------

11 --' f-- 1TLH : --1 ... 1THL 

I I =---t~=I : 

110%we~"'· i 90~~r=------
~~~~--+ ,~~ : I I 

I 'PLH r--- -., 1PHL r--

OUTPUT Y 
(ORI 

1 ~ i-. 1THL I --' 
I I : 

I 
I -., 

i I I 

I I 10% I 10% I I 
I 1-------

~ -1 1
PLH f--

90% 

VOLTAGE WAVEFORMS 

F.IGURE 1-PROPAGATION DELAY AND TRANSITION TIMES 
NOTES: 7. The generator has the following characteristics: Zout = 50 f2, PAR= 1 MHz. 

SEE 

Ro 
50 H 

NOTE 9 

+4b0 mV 

-500 mV 

OBSERVED 

VOL LEVEL 

OBSERVED 
VOH LEVEL 

TVPt 

2.7 

2.8 

2.7 

3.4 

3.7 

3.4 

4.2 

4.0 

4.2 

4.7 

4.5 

4.7 

UNIT 

8. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance 

probe-with an input impedance of 100 k!1 paraUeled by 2 pF, or a 50-!2 impedance system can be used. The 50-f! resistors 

designated Ro are the oscilloscope input resistance in the 50-fl system or discrete resistors with a high-impedance probe. 

9. CL includes probe and fixture capacitance. A capacitance of so·pF can be used to approximate an a-c fan-out of 10. 
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TYPES ECL2500 THRU £(l2505, ECL2511 
EMITTER-COUPLED-LOGIC GA TES 

PARAMETER MEASUREMENT INFORMATIONt 

vcc 
11H _. 

270 Q, 

VEE -= 

l 
vi 

l VBB 
270 Q, 

-= -= 
-0.5 v VEE 

VEE 

A. V 1 is applied to each input separately. 
B. Each output is tested separately. 

Each input is tested separately. 

FIGURE 2-VoH AND Vol FIGURE 3-llH 

vcc 

11L 
270 5.1 50 Q, 

l1cc 

+--
VEE -= 

50 Q, 

50 Q, 

OPEN 

v, 
inputs 210 n 50 Q, 

l of other VBB 
gate(s) 

-:: -= 
VEE VEE l 

All inputs of all gates are connected in parallel. A. All gates are tested simultaneously. 

B. Ice is the total current into all Vee terminals. 

FIGURE 4-llL FIGURE 5-lcc OR IEE 

tArrows indicate actual direction of current flow. Current into a terminal is a, positive value. 
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TYPES ECL2SOO THRO ECL2505, ECL2S11 
EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
electrical characteristics at specified free-air temperature 

TERMINALS TO 
INPUT CONDITIONS 

BE TESTED 

PARAMETER 
!SEE NOTE 11) 

TEST OTHER 
INPUT INPUTS TA MIN TYP MAX UNIT 

(SEE NOTE 10) 

l OUTPUTS 
FIGURE 

UNDER 
!NPUT!Si 

OF OTHER 
OF SAME 

INPUTS TEST 
GATE 

GATEISI 
y z 

ECL2500 Vss (pin 15 I = GND, Vee (pin 3 and pin 6 I = 1.32 V, VEE (pm 10 I = -3.2 v 
1,13,14, 16 o~c 315 390 

VOH!Y) 02V -0 5 v -0 5 v 25°C 350 425 500 mV 
8,9,11,12 75°C 495 580 

1,13,14,16 

;~:~ 
505 445 

VOL(YI -·O 2 V -0 5 v -0.5 v 490 -425 -350 mV 
8,9,11,1? -385 -310 

1,13,14,16 0°C 315 390 

VOH(ZI 02V -0 5 v -0.5 v 2s"c 350 425 500 mV 
8,9,11,12 75°C 495 580 

1,13,14,16 o·c 385 

VO:...(Z) 0 2 v -0 5 v --0.5 v 25°C 420 -365 -310 mV 
8,9,11,12 75°C 325 -280 

I, 13, 14, 16 

;~:~ 
505 450 

VOUZ) 04V -0 5 v -0.E> v 490 425 mV 
8, 9, 11, 12 380 315 

0°C 290 

VOH{Y) 12 0 15 v -0 5 v -0.5 v 25°C 325 mV 
75°C 

0°C 

VQL(Y) 12 -0 15 v -0 5 v -0 5 v 2s"c -325 mV 
75°C - 290 

1,13,14,16 o:c 255 

"H 
05V 05V 0 5 v 235 µA 

8,9,11,12 200 

1.13.14.16 All mputs of both gates 
0°C 0.5 

'iL 1n parallel at -·3.2 V 2(c -05 µA 
8,9,11,12 75,C ·-0.8 

EeL2501 Vss (pin 15 I = GND, Vee (pin 3) 1.32 V, VEE (pin 10 I = ~3.2 v 

1,7,8,9,11, 
o'c 315 390 

VOH(Y) 0.2 v -0.5 v 25°C 350 425 500 mV 12,13,14,16 
75°C 495 580 

1,7,S,9,11, 
0°C -505 455 

VOL(Y) - 0.2 v 0.5 v 25°C -490 42!) -350 mV 12,13,14,16 
75°C - 385 310 

1,7,8,9,11, ;~:g 
315 390 

VOH(Z) -0 2 v 0.5 v 350 425 500 mV 12,13,14,16 
490 580 

1,7,8,9,11, 385 

VQL(Z) 02V 0.5 v -420 365 -310 MV 12,13,14,16 
325 280 

1,7,8,9,11, -505 -455 

VOL(Z) 0.4 v - 0.5 v 490 --425 mV 12,13,14,16 
380 315 

o"c 290 

VOH(Y) 0 15 v -0.5 v 25°C 325 mV 
75°C 

0°C 

VOL(Y) 0 15 v -0.5 v 2s0 c -325 mV 
75°C 290 

0°c 255 

'iH 
1,7,8,9,11, 

05V -0 5 v 25°C 235 µA 
12,13,14.16 75°C 200 

Al! inputs in 0 c 0.5 
1,7,8,9,11, 

25°C 0.6 µA 'iL 12,13,14,16 parallel at -3.2 V 
75°C -0 9 

NOTES: 10. See page 4 for definiryg term associated with each symbOI. 
11. Each gate is tested Separatety unless otherwise note~. See referenced test figure for output termination. 

Gates not under test have their outJ:)uts terminated in the same manner, and power applied. 
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TYPES ECL2500 THRU ECL2SOS, ECL2511 
EMITTER-COUPLED· LOGIC GA TES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO 
INPUT CONDITIONS 

BE TESTED 

PARAMETER 
ISEE NOTE 11) 

TEST OTHER 
(SEE NOTE 101 FIGURE 

INPUT 
INPUT ISi 

INPUTS TA MIN TYP l OUTPUTS UNDER 
OF SAME 

OF OTHER 
INPUTS TEST GATES 

y z GATE 

EeL2502 Vee (pin 15 ) = GND, Vee (pin 3 and pin 6 ) = 1.32 V, Vee (pm 10 ) = -3.2 v 

14,16 0°C 315 390 

VOH(Y) 12,13 0.2 v -0.5V -0.5 v 25°C 350 425 

9,11 75°C 495 

14.16 0°C -505 -445 

VOL(Y) 12,13 -0.2 v -0.5 v -0.5 v 25°C -490 -425 

9,11 75°C -385 

14,16 o0 c 315 390 

VOH(Z) 12,13 -0.2 v -0.5 v -0.5 v 25°C 350 425 

9,11 75°C 495 

14,16 0°C -385 

VOLIZ) 12,13 0.2 v -0.5 v -0.5 v 25°C -420 -365 

9,11 75°C -325 

14,16 0°C -505 -455 

VOL(Z) 12,13 0.4 v -·0.5 v -0.5 v 25°C -490 -425 

9,11 75°C -380 

0°C 290 

VOH(Y) 11 0.15 v -0.5 v -0.5 v 25°C 325 
75°C 

0°C 

VOL(Y) 11 -0.15 v -0.5 v -0.5 v 25°C 
75°C 

14,16 0°C 

11H 12,13 0.5 v -0.5 v -0.5 v 25°C 

9,11 75°C 

14,16 0°C All inputs of all gates 
11L 

12,13 
in parallel at -3.2 V 25°C 

9,11 75°C 

eeL2503 Vee (pin 15 l = GND, Vee (pin 3 and pin 6 ) = 1.32 v. Vee (pin 10 ) = -3.2 v 

1,16 

13,14 0°C 315 390 

VOH~Z) -0.2 v -0.5 v ·-0.5 v 25°C 350 425 
11, 12 

75°C 495 
8,9 

1.16 
13,14 0°C ~ 385 

VOL(Z) 0.2 v -0.5 v -0.5 v 25°C -420 ·-365 
11,12 

75°C -325 
8,9 

1,16 

13.14 0°C -505 -455 

VOL(Z) 11.12 
0.4 v -0.5 v -0.5 v 25°C -490 -425 

75°C 380 
8.9 

0°C 290 

VOH(Z) -0.15V -0.5 v -0.5 v 25°C 325 
75°C 

0°C 

VOL(Z) 0.15 v -0.5 v -0.5 v 25°C 
75°C 

1.16 
0°C 

13,14 
11H 0.5 v -0.5 v -0.5 v 25°C 

11,12 
75°C 

8,9 

1,16 

13,14 All inputs of all gates 
0°C 

11L in parallel at -3.2 V 25°C 
11,12 75°C 
8,9 

NOTES: 10. See page 4 for defining term associated with each symbol. 

MAX UNIT 

500 mV 
580 

-350 mV 

-310 

500 mV 
580 

-310 mV 
-280 

mV 
-315 

mV 

-325 mV 
-290 

255 
235 µA 

200 

-0.5 
-0.5 µA 
-0.6 

500 mV 
580 

-310 mV 
-280 

mV 
-315 

mV 

--290 mV 
·-260 

255 
235 µA 

200 

-0.5 
-0.5 µA 
-0.8 

11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates 
not under test have their outputs terminated in the same, manner, and power applied. 

TEXAS INSTRUMENTS 
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TYPES ECL2500 THRU ECL2505, ECL2511 
EMITTER-COUPLED-LOGIC GA TES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 
TERMINALS TO 

INPUT CONDITIONS 
BE TESTED 

PARAMETER 
(SEE NOTE 11> 

TEST OTHER 
ISEE NOTE 101 

IM'UTS l F•GURE 
INPUT 

INPUTtSJ 
INPYTS TA MIN TYP MAX UNIT 

OUTPUTS UNDER 
OF SAME 

OF OTHER 
TEST 

GATE 
GATES 

y z 

EeL2504 Vee (pin 15) = GND, Vee (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = -3.2 V 

14 
O'C 315 390 

VOHfV) 13 0.2 v -0.5 v 2scc 350 425 500 mV 
12 75"C 495 580 
11 

14 o•c -505 -445 

VOL(Y) 
13 4 -0.2V -0.SV 25°C -490 -425 -350 mV 
12 75°C -385 -31ci 
11 

14 _::_ 16 o•c 390 
13 2 

315 

VOH(ZI -0.2V -0.SV 25°C 350 425 500 mV 
12 7 75°C 495 580 
11 9 
14 16 

13 0°C -385 

VOLIZJ 12 0.2 v -0.SV 25"C -420 -365 -310 mV 

11 
7S"C -325 -280 

14 16 

13 CJ°C -506 -455 

VOLIZI 12 
0.4 v -0.5 v 25°C -490 ·-425 mV 

75°C -380 -315 
11 

" 
O"C 290 

VOH(Y) 
13 0.15 v -0.5 v 2s<>c 325 inV 

75°C 

o•c 
VOL(V) 

13 -0.15V -0.SV 25°C -325 mV 
75"C -290 

14 

13 CJ°C 255 

llH 12 o.sv -0.SV 25°C 235 µA 
75°C 200 

11 
14 

13 Inputs of .au gates.~· 
.. 0°C -0.s 

llL 12 i11·.p,aratlel at -;-3;2 y 25"'C -..:0.S µA 

-7!i°C -0;5 
11 

ECL.2505 Vea (pin 15) = GND, Vee (pin 3: and pin 6) = l.32 V, VEE (pin 10) =· -3.2 V 

1,14,16 
O''c 315 390 

VOHIZ) 11,12,13 --0.2 v -0.SV "";0.5 v ,. t 25"C/ 350 425 50(/ mV 

7,8,9 
75°C 495 580 

1,14,16 o•c -385 
VOLIZJ 11,12,13 0.2 v -0.SV -0.5 v 25°C -420 -365 -310 mV 

7.8.9 5 75°C -325 -2ao· 

1.14,16 2 D°C -505' -455 

VOL(Z) 
11,12,13 4 -0.4V --0.~V -0.5 v 2s°C -490 -425 mV 

7,8,9 S. _.':._ ...:.,;,: 75"'G -38d --315 

O"c. 290 .. 

VOH~Z) -0.1SV -o.s·V 7 o.s v 25°C '325 mV 
;,.?' 75°"C 1 

o•c 
VOL(Z) 0.15V -0.5V -0.5 v 25°C -290 mV 

75°C -2~ 

'1;,14.16 o•c 255 

llH 11,12,13 3 0.5V '.:'..o.sv -o.S.V 25°C 235 µA 
7,8,9 

. 75°C 200 

1:-1:4.16 . ,. :• 
All, i~puts of all gates 

. : o•c -0.5 

!1L 11,12,1~ 
in parallel at -3.2 V I · 2s0 c -0.6 pA· 

;:_ 7,8,9 75QC --0.9 

·. 
NOTES: 10. See page 4 for defining term associated with each symbol. 

11. Each gate is testecfseparately unless otherwise noted. See referenced test figure for output.termination. Gates 
not under test have their outputs termi11atad in 'the same ~anner,· and power appliedl 

·llE'XAS 1N$TR,UMENTS 
'tNCORPORAT£0 

POST OFFtCE BOX 5012 . OALLAS, TEXAS 75222 
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TYPES ECL2SOO THRU ECL2SOS, ECL2S11 
EMITTER-COUPLED-LOGIC GA TES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 
TERMINALS TO 

INPUT CONDITIONS 
BE TESTED 

PARAMETER 
!SEE NOTE 11) 

TEST OTHER 
(SEE NOTE 10) 

l 
FIGURE 

INPUT 
INPUT(S) 

INPUTS TA MIN TYP MAX UNIT 
OUTPUTS UNDER OF OTHER 

INPUTS TEST 
OF SAME 

GATES 
y z GATE 

EeL2511 VBB (pin 15) = GND, Vee (pin 2, pin 3, pin 6, and pin 7) = 1.32 V, VEE (pin 10) = -3.2 V 

16,14 
o'c 13,14 315 390 

12,14 
0.2 v -0.5 v -0.SV 25°C 350 425 500 mV 

75°C 495 580 
9,14 

16,14 
o'c 13,14 -505 -445 

12,14 
-0,2 v -0.5 v -0.SV 25°C -490 -425 -350 mV 

75°C -385 -310 
9,14 

o'c 290 
16 0.15 v -0.5 v -0,SV 25°C 325 mV 

75°C 

o'c 
16 -0.15 v -0.5 v -0.5 v 2s0 c -325 mV 

75°C -290 

16 

13 o'c 255 

12 
0.5 v -0.5 v -0.5 v 25°C 235 mV 

75°C 200 
9 

O'C 1020 
14 0.5 v -0.5 v 25°C 940 µA 

75°C 800 

16 

13 
All inputs of all gates o'c -0.5 

12 in parallel at -3.2 V 2s0 c -0.5 µA 
1s0 c -0.8 

14 

NOTES: 10. See page 4 for defining term auociated with each symbol. 

11. Each gate is tested separately unless otherwise noted, See referenced test figure for output termination. Gates not under test have their outputs terminated 
in the same manner, and power applied. 

GENERAL APPLICATION INFORMATION 
Multiple Vee terminals have been supplied to reduce crosstalk noise. All Vee terminals should be connected even if all 
gates in a module are not used. 

Applications of the ECL2500 basic gates at other than data sheet conditions are covered in a separate family 
application document. 

General loading for fan-out may be divided into two classes: 

CLASS! 

CLASS!! 

Short-Line or Cluster Loading. 
Loads which can be connected within two inches of any source can be treated as lumped capacitive 
loads which include the gate inputs and stub-line capacitances. Switching times can be interpolated 
accordingly. No two dotted outputs can be more than two inches apart for this case. 

Long-Line or Distributive Loading. 
These loads must be treated as lumped loads along a transmission line and termination should be at 
the end of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 
50-ohm printed line (with dielectric constant of 4.5) in order that the reflection coefficient be no 
greater than 20%. If the loads are lumped loads of 20 pF, they must be 4.5 inches apart. If 
individual gates and CLASS I loads are distributed, they must not exceed the 20 pF per 
4.5 inches of line. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



TYPES ECL2500 THRU ECL2505, ECL2511 
EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 
operating characteristics at specified free-air temperature (see figure 1) 

ECL2500 

1, 

13, 2, 

14, 

16 

.ECL2501 

1,7,8, 

9,11, 

TERMINALS TO BE TESTED 

ISEE NOTES 12, 13, AND 141 

B, 

9, 

11,, 

12 

5, 

I •• z 
ii 

2.4 

50 3.5 

2.4 

tPHi.. ,and/or tPLH 

PROPAGATION TIMES-.. 

TA •75°C 

z z 
i i 

1.5 2.3 3.3 2.4 

2.4 3.3 4.4 3.5 

1.5 2.3 3.3 2.4 

z 
i 

TA• 0°C 

3.3 

4.2 

3.3 

'THL and/or ~LH 
TRANSITION TIMES-,_ 

TA ... 25°c 

1.7 3,0 4.7 

2.5 3.9 6.5 

1.7 3.0 4.7 

3.3 

4.2 

3.3 

12,13, • 50 3.5 2.4 3.3 4.4 3.5 4.2 2.5 3.9 6.5 4.2 
1~16 ~ 

,__....____._-------+----+------+---+---+---+----+--+------.------. 
1:7,8, 

9,11, 

12,13, 

14,16 

ECL2502 

14,16 

ECL2503 

1, 

16 

ECL2504 

14 

ECL2505 

1, 

14, 

16 

'ECL2511 

16 

2, 

1, 

16 

12,13 

13, 

14 

13 

11, 

12, 

13 

13 

4, 

4, 

.2 

9,p 

11, 

12 

12 

7, 

8, 

12 

7, 

8, 

5, 
11 

.. 2.6 1.6 _2.4 3.4 2.6 5.1 2.8 4.8 6.5 5.1 

so 3Jl 2.4 3.5 4.S 3.B 4.7 2.8 4.4 6.5 4.7 

2.4 1.5 2.3 3.3 2.4 3.3 1.7 3.0 4.7 3.3 

50 3.5 2.4 3.3 4.4 3.5 4.2 2.5 3.9 6.5 4.2 

2.6 1.7 2.5 3.5 2.6 4.3 2.8 4.0 5.6 4.3 

50 3.8 2.4 3.5 4.5 3.8 4.4 2:e 4.1 6.5 4.4 

2.4 1.5 2.3 3.3 2.4 3.3 1.7 3,0 4.7 3.3 
8, 

50 3.5 2.4 3.3 4.4 3.5 4.2 2.5 3.9 6.5 4.2 

2.6 1.7 2.5 3.5 2.6 4.3 2.8 4.0 5.6 4.3 

3.8 2.4 3.5 4.5 3.8 4,4 2.8 4.1 6.5 4.4 

2.4 1.7 2.5 3.5 2.4 4.0 2.6 3,8 5.2 4.0 

50 3.4 2.4 3.6 4.5 3.4 4.5 2.6 4:3 6.5 4.5 

2.7 1.9 2.8 3.7 2.7 4.2 ~-6' 4.0 5,4 4.2 

14 . l 14 14 14 

50 3.4 2.7 3.7 4.9 3.4 4.7 2.6 4,5 6.5 4.7 

NOTES: 12. Each gate is'tested separately. 
13. The, input :pulse is measured as ft is.8pplied sequentlBlly to ,e8ch Input of the gate under test and. a waveform measurement 

is made at each of the outputs of that gate. Times are as defined in FiDtlre 1. 
'14. 'Sias vOltageS an"d loads f0r the gate und8r test are Shown in Figur8 ·1. Unused gates have inputs.bias&ct to ..:....o.5 V, outputs 

under load~ and power app~ied. 

TEXAS INSTRUMENTS 
INCORPORA'l'ED .. ' ' 
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TYPES ECl2500 THRU ECl250S, . ECL2511 
EMITTERaCOUPlED-LOGIC GATES 

mechanical data 

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when.used in 
soldered assembly. 

The plastic case is electrically nonconductive. 

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

OJO!l 
!*10010...i 

jl'---~O?SO!CO'O 

!11 ~oo•oNO"" ffi' f,.,.0 • 

'\JOTES a ThP !•ue 00~011ori 01ri spacing •S 0 100 between ,cen1er 

hnP~ f~rh pin centerhne is located w1th•n OOIOof •Is 
tn.r~ lon~l'ludinal oosition relative tu pins 1 and 16. 

b A1•rii,.,en<ionsare1n•nchl!'Sunle«othe•w•senoted 

5 -S!AllNG•lA"lf 

. 

:116 P:::f:l~;~O.~'•~ACC~;l 

r-ll!P~:~E~~ 
l l 

C~'S..... ,. 
': ~~10 '----...---' 

terminal designations 

Pin assignments are shown in the table below and correspond to the logic diagrams on page 3. 
Outputs are denoted Y or Z. Inputs are denoted A, B, e, etc. 
Respective inputs and outputs are identified by a gate number preceding the pin symbol. 
Power is supplied via the Vee• VEE• and VBB terminals. 
V BB is a reference voltage. 
NC indicates no internal connection. 

PIN ASSIGNMENTS 

PIN 1 2 3 4 5 6 7 8 9 10 11 12 

ECL2500 1A 1Y Vee 1Z 2Y vcc 2Z 2A 28 VEE 2C 20 

ECL2501 A y Vee z NC NC e c D VEE E F 

ECL2502 1Z 1Y vcc 2Y 2Z vcc 3Y 3Z 3A VEE 3e 2A 

ECL2503 1A 1Z Vee 2Z 3Z vcc 4Z 4A 4e VEE 3A 38 

ECL2504 1Y 2Z vcc 2Y 3Y vcc 3Z 4Y 4Z VEE 4A 3A 

ECL2505 1A 1Z vcc 2Z 3Z vcc 3A 3e 3C VEE 2A 2e 

ECL2511 1Y vcc vcc 2v 3Y VCC· vcc 4Y 4A VEE NC 3A 

;-c .• · .•.•. . 

13 

1B 

G 

2e 

2A 

2A 

2C 

2A 

14 15 16 

1C Vae 10 

H vee I 

1A Vee 1e 

2e vee 1e 

1A vee 1Z 

1e vee 1C 

e vee 1A 

PRINTED IN U.S.A. 

TEXAS INSTRUMENTS 
Tl cannor assume any responsibllUy for any clrcuHs shown 
or repmenr rhat rhey are free from palenf infringement. 

INCORPORATED ' 
F'"OST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIMI 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BESTPRODUCT POSSIBLE 
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ECL INTEGRATED CIRCUITS 
TYPES ECL2S06 THRU ECL2S10,. ECL2S121 ECL2S13 
MUL Tl FUNCTION EMITTER-COUPLED-LOGIC GA TES 

EOL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) MULTIFUNCTION GATES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
·The family is specifically designed for operation from 
0°Cto 75°C. 

The ECL2500 family includes: 

family featur~s 

• Basic Gate Modules 

• I Multifunction Gate Modules· I 
• Bistable Modules. 

• Arithmetic 'Modules 

• Interface Modules. 

• Memory Module 

• High speed ... typical gate propagation delay time of 2.5 ns 

• Complementary OR/NOR outputs with capability for wired-OR connections 

• Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines · 

• . High noise immunity: ±225 mV typical at 25°C 

This data. sheet covers the multifunction-gate modules. Separate data sheets cover the balance of the ECL2500 module~. 

ECL2500 series multifunction gcjtes 

The: seven ECL2500 series modules that form the multifunction gate group-are shown .. in the table below. These 
modules ~ntain various combinatlons of the multifunction ECL circuit shown in the schematic of Figure A and the 
logic diagrams of Figure B. 

MODUi.E 

ECL2506 

ECL250l 

ECL2508 

EC~2~P9 

ECL2~1P 

ECL2512 

ECL2513 

SUMMARY OF MODULES IN MUL Tl FUNCTION GATE GROUP 

GATES PEI;! 
MODULE 

4 

5 

6 

..:.. . 4 

4 

6. 

4 

INPUTS PER POSITIVE 
GATE LOGIC 

3 NOR-OR 

2 NOR-OR 

2 NOR-OR 

.,2 OR-AND/NOR-OR 
. .L 

3,3,3,2 OR-ANO/NOR-OR . 

2 
NOR-OR 

(1 common to each 2 gates) 
·, ~ 2 -:;- .. 

( 1 eommon to 2 gates) 
OR-AND/NOR-OR 

{EXAS 1INSTRUMENTS 
INCORf'.ORATED 

·POST<QFFJCE SOX SOU • DALLAS.;TEXAS 75222 

OUTPUTS PER MODULE 

y z 
1 

1 

1 

1 1 

1 1 

2 

,•( 

2 2 

• 
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TYPES ECL2506 THRU ECL2510, ECl2512, ECl2513 
MULTIFUNCTION EMITTER .. (OUPLED-lOGIC GATES 

sc_hematic 

r------------·- ---- -- - - -- -- .., 

I 
~-··---

1 ,__ .......... _. ....... _..., 
!:'IQ I~ 

TO MORE 

I 

' z 

()THEA GATES 

WIRED·OR 
NODES 

PULL·OOWN 
RESISTORS 

TO NEGATIVE 
VOLTAGE 

!NTE;RNAL .,.._ - - - ----+----+------!--<>~ 
!'MITTER DOTS 

sou 

4~11 

son 470H 

L-----------------------...1 

' . 
FIGURE A - TYl'ICAl SCHEMATIC 

v,. 
IGNOI 

v., 

COMFIQl\,IENT VALi.Jes 

Sf10WN ARE NOMINAL 

logic 

POSITIVE LOGIC 

z = c'A'+"B1 + 1c+l51 

Y =(A+ 8) (C +DI 

NEGATIVE LOGIC 

Y ""AB+ CD 

() COLLECTOR DOT 

FIGURE B - TYPICAL LOGIC DIAGRAMS 

Positive logic OR·AND/NOR-OR functions or negative logic AND·OR/NAND·AND functions are provided at the 
Y and Z ovtputs, as shown, 

Emitter-follower outpvts reqvir!! an external pull-down resistor. ihe wired-OR function can be obtained by 
connecting emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each 
wireci-OR node. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 50U • DA!..1..A$, TEXAS 75~22 
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TYPES ECl2506 THRU ECL2510, ECL25l2, ECL2513 
MULTIFUNCTION EMITTEl-COUPUD-LOGlC GATES 

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant} 

ECL2506 

INPUTS OUTPUT 

A 8 c D E F G H I J K L z 
L L L x x x x x x x ·x x H 

x x x L L L x x x x x x H 

x x x x x x. L L L x x x H 

x x x x x x x x x L L L H 

Fo( a: LOW output, at)east ohe input 
of each gate must be HIGH ' 

H x x H x x H x x H x x L 

x H x x H x x H x:x H x L 

x x H x x H x x H x x H L 
-:-

ECL2507 

INPUTS OUTPUT 

A B c D E F G H I J z 
L L x x x x x x x x H 

x x ,i.; .L x x X ;X x x H 

x x x x L L x :}( x x H 

x x x x x x L L x x H . 

x x x .x x x x x L L H 

For a LOW output;at teast'!ne input 
of each gate must be HIGH 

H x H x H"X H x H x "L· 

x H x H X,H x H x H L 

ECf.2508. 

INPU"{S c;>UTPUT 

A 8 CD E ~ G ~l i ~ L 

LL xx xx xx x.x·x x 

x x L L x x x x ix X. x 

XX XXL L XX XX X:X 

x x x x x x ,L L.X x x x 
xx xx xx x·x L L xx 

X X X X X X X X X X L L 

For a LOW output, at least one input 
ofeach gate must be HIGH 

H 
.H 

H 

Hi 

H 

H 

H X H X H X H X H X H X L· 

X H X H X H X~H X H X H L 

ECL2509 

INPUTS .. OUTPUTS 

A8CD_EJ:' .. GH Y: Z 

LLXXXxxx L H 

XXLLXXXX L H 

X X X X L L X X · L· H, 

XXXXXXlL' L H 

Fora HIGH Y and .LO.W z. at least 
· one inp!Jt of elii;h gatir " 

must be:HIGH 

HXHXHXHX H L 

XHXHXHXH H L 

ECL2510 

INPUTS OUTPUTS 

A 8 c D E F G H I J K y z 
L L x x ·x x x x x x x L H 

x x L L L x x x x x x L H 

x x x x x L L L x x x L H 

x x x x x x x x L L L L H 

For a HIGH Y and LOW Z, at least one input 
., gf each gate.musei:>a··HjGH 

H X H x x H xx H x x H L 
x H.X H x x H x x H x 14 L 

x H•X x 14 X· X H x x H H L 

~EC_L_2_s_1_2~~~~IN~P-U_T_S-.~~~~~~._,.~~~__,_,~~~,_,.,~.~ 
1A D 18 E 1C F 2A D 28 E 

L L X X X· X 

XXLLXX 
X .'X X. X L L 

H· .X H X H X 
X H X H X H 

L 

L 

L 

l:. 

H H 

L 

H 

H 

.H 
H 

L 

L 
L L X X X X Determined 

x x. L L x · x by ;npilts 

L X X X X L L 1A,1B,1C, 

+1·x H"X H·x o,e;andF. 

. H x H x H {Seeabovel 

2Z 

· Determ li1ed 

by .inputs 

2A,2B,2C, 

D,E .. <1ndF: 
{See below) 

For_ a LOW, output from either S.Ction, at least one input 

$CL2513 

1A 18 1C D 2A ::is; 2C· D 

L ·L' X X 

X X L L L 

H ·X H X 

x 
L L 

L X. X 
· .H X 

H X H 

x x 
L L 
H X 
X H 

1V 1Z 

.L. H· 
•L' H 
: H. L 

H L 
Determined 

bV inputs' 

1A,1B, 1C, and D. 
' '"'• ,, ' 

(See above) 

l:. H 

L 

H 

For a H IGHY and LOW Z from either section, at lei.st one .Jf1PUt . 
ofeachgateinthatsj!CtionmustbeHIGH ' ·· : ·, · 

1EX:As· INSTRUMENt.s·. 
. 1.NCOR•PPRM'Et>· . · 
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TYPES ECL2506 THRU ECL2.510, ECL25l2, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOG JC GA ns 

logic 

ECL2506 ECL2507 

A B Vee NC z Vee c 

4-WIDE 3-INPUT NOR-OR GATE 5-WIDE 2-INPUT NOR-OR GATE 

ECL2508 ECL2509 

B Vee L K 

A c Vee o z G A NC NC NC Z V CC Y 

6-WIDE 2-INPUT NOR-OR GATE 
4-WIDE 2-INPUT 

OR-ANO/NOR-OR GATE 

NC-No internal connection 

0 - CoflectOr Dot 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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MODULE 

ECL2506 

ECL250J 

ECL2508 

ECL2509 

ECL2510 

ECL2512 

ECL2513 

ECL2510 

4-WIOE 3-3-3-2 INPUT 
OR-AND/NOR-OR GATE 

TYPES ECL2506 THRO ECL2510, ECL2512,. ECL2513 
MOL TIFUNCTION EMITTER-COUPLED-LOGIC GA TES 

ECL2512 

1s v 88 1c 2C 

DUAL 3-WIDE 2-INPUT NOR-OR GATE 

ECL2513 

NC 1Z Vee 1Y 2Y 2Z 2A 

DuAi .. 2-WIDE 2-INPUT oR:ANb/NOR-OR GA.TE 
. WITH COMMON lll!PUT 

WITH COMMON.INPUTS • 

28 

POSITIVE 'LOGIC NEGATIVE LOGIC 
y z y z 

AfB+C + O+E+F + G+H+i + J+K+L ABC • DEF • GHi. JKL 

A+8 +C+D + E+F + G+H + T+J AB •co •'ti= •GR •lJ 

A+B + C+D + E-l:F + G+H + l+J + K+L A8 ·co ·U·GR ·TI· KL 

(A+BI (C+DI (E+FI (G+HI MB + C+D + E+F + G+H AB+CD+EF+GH AB • CD • EF • QH 

(A+BI IC+D+EI (F+G+H) (l+J+KI A+B + C+D+E + F+G+H + l+J+K AB+ COE+ FGH + IJK Ae•CDE • FGH • IJK 

A+D + B+E + C+F AD •8E•Ci= 

IA+BI IC~D) A+B+C+D AB+CD AB" CD 

NC-No internal conhection 0- Collector Dot 

TE~AS. INST-RUMENTS 
. INCORP-OR·ATED 

POST OF"'ICE BOX 5012' t" '0At.,.L'.A.$, TEX·AS 75222 
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TYPES ECl2506 THRU ECL2510, ECL25l2, ECL2513 
MULTIFUNCTION EMITlER-COUPUD-LOGIC GA lES 

GENERAL APPLICATION INFORMATION 

Multiple Vee terminals have been supplied to reduce crosstalk noise. All Vee terminals should be connected even if all 
gates in a module are not used. 

Applications of the multifunction gates at other than data sheet conditions are covered in a separate ECL2500 series 
application document. 

The multifunction gates divide into two groups with internal wired connections as follows: 

COLLECTOR EMITTER EMITTER 

MODULE DOTS DOTS MODULE DOTS 

ECL2513t 2 2 ECL2512t 3 

ECL2509 4 4 ECL2506 4 

ECL2510 4 4 ECL2507 5 

ECL2508 6 

tEach half tEach half 

General loading for fan-out may be divided into two classes: 

CLASS I Short-Line or Cluster Loading. 

Loads which can be connected within two inches of any source can be treated as lumped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 

CLASS II Long-Line or Distributive Loading. 

These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS I loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 •-DALLAS. TEXAS 75222 



TYPES ECL2S06 THRU ECL2S10, ECL2S12, ECL2S13 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GA TES 

absolute maximum ratings (see note 1) 

Terminal voltages and currents 
Storage temperature range . . • . . . . . . 
Temperature range with supply and bias voltages applied 

See table below 
-40°e to 150°e 
-40°e to 100°e 

TERMINAL VOLTAGE AND/OR CURRENT.TA= 0°C TO 75°C (SEE NOTES 2 AND 3) 

TERMINAL REMARKS 

vcc 
VEE 

Each All other 
Input inputs open 

Output Y All inputs high 

Output Z All inputs low 

recommended operating conditions 
Supply voltage Vee 
Supply voltage VEE 
Reference voltage V BB 
Reverse bias on unused inputs 
Normalized d-c fan-out 
Load on each output . 
Operating free-air temperature range 

CONTINUOUS 

2V 

-4V 

-3.5 v 
2V 

VOLTAGE 
CURRENT 

20-µs SURGE 

4.5V 

-7 v 
-4V 

2V 

-40mA 

-40 mA 

1.32 v ± 2% 
-3.2 v ± 2% 

0 V (GND) 
-1v±0.5 v 

0 to 35 

characterized at 270 S1 to VEE. 50 Q to GND 
. . . . . . . . . . . . . 0°e to 75°e 

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be 

exceeded In service or testing. 
2. Maximum termtnal conditions must be considered as mutually exclusive. 

3. All voltages are referenced to Vee, which is at GND. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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TYPES ECL2506 THRU ECL2510, ECL2Sl2, ECL2513 
MULTIFUNCTION EMITTER·COUPUD-LOGIC GA TES 

electrical characteristics at specified free-air temperature 

MODULE 

., 
"' "' TEST :!: ~ 8 ~ PARAMETER TEST CONDITIONS• 

~ ~ ~ ~ ~ FIGURE .. .. 
lil " lil lil " lil " .. .. .. 

o"c 
VIH H igh·level inpLtt voltage 25~C . . . . . . . 

7E/C 

o'c 

· I VIL Low-level inpl.lt voltage 25cC . . . . . . 
75:C 

High-level output voltage 
o'c 

VOHIYI 2 V 1 =0.2V 25cC . . . 
at Y output 75'c 

Low-lever output voltage 
o'c 

VOL(Y) 2 v1 = -0.2 v 25~C . . . 
at Y output 75-C 

High-level output voltage ~;lie 
VOHIZI at Z output 2 v1 = -0.2 v . . . . . . . 

15"c 

Low-level output voltage 
o"c • ! • VOL(Z) 2 v1 = 0.2 v 2s"c . . . . . 

at Z output 75:C 

Low·level output voltage 
o=c;;: T 

VOL(Z) 2 v,"" 04 v n:,-c . . . . . • I • at Z output 1s'c 

High-level output voltage 
o0 c 

VOH(Z) 2 v 1 = --o.5 v 25°C . . . . . . . 
at Z output 75°C 

High-level output voltage 
a~<; I T • I VOH(Y) at Y output 

2 v 1 =0.15V 25-C . i . I I 75-C i 
Low-level output voltage 

o:-<;:: ·T .T TT 
VOUY) at Y output 

2 v1 =--0_15 v 25~C • I 
75~C I 

High-level output voltage 
a·<; T -r 

VOH(Z) 2 V 1=-0.15V 2s ·c . . . ·, • t 
at Z output 75 c [ I 

Low-level output voltage 
a"<;: T TT T 

V QL(Z) at Z output 
2 v 1=O10:. v 2s·c . • I . ~ • ! I 75·c 

T I .T.T. I 1tH 
High-level mput current 3 v 1 ""o s v . • I • : • I (each Input) /0 c I I I 

I 

1tL Low-level input current 4 V 1 =-3_2V ~ . . ·:·T·T·T· I . T 
1cc . . 
0, Supply current 5 v 1 = --0.5 v 2s ·c I· . 

-IEE . ' 
I . 

TTTT I 
Input capacitance 

cin (each input) 
See Note 5 20 c . . ·1·1·1·1 . 

' out Output impedance See Note 6 }5 c . . . ' I I • I • i . I • i 
·vBB = GND, Vee= 1.32v±1%, VEE= -3.20v±1%. 

SEE NOTE 4 

UNIT 

MIN TYP MAX 

1'50 720 
150 720 mV 
150 720 

-1500 -150 
-1500 -1&0 mV 
-1500 -150 

315 390 
350 425 500 mV 

495 580 

-505 -450 
-490 -410 -350 mV 

-290 -230 

315 390 
350 425 500 mV 

495 580 

-385 
-440 -365 -310 mV 

-325 -280 

-505 -455 
-490 -425 mV 

-380 -315 

630t mv 
700t 

290 
325 mV 

T -335 mV 
-215 

290 
325 mV 

-290 mV 
-260 

255 
235 µA 
200 

-0.61 
--0.81 µ.A 
·-1.2:j: 

17 28 
23 35 
27 42 
17 28 rnA 
17 28: 
27 42 

t 17 28 

5 I 
pF 

5 Q 

tThese are worst case values for ECL2508 which has six emitters dotted. See Suppfementary Parameter Measurement Information for each 

module. 
:j:These are worst-case values for twelve inputs in parallel. See Supplementary Parameter Measurement Information for each module. 

NOTES: 4. The algebraic convention where the most po$itive limit is designated as. maximum is used 1n this data sheet fpr logic·voltage levels 

only, e.g., if -350 mV is a maximum, the typical and minimum limits are mor~ negative v~tages. 

5, Cjn is measured using peak current techniques. A square-wave input pulse 1s applied, .rna the input current waveform is integrated 

with respect to time to determine a. Cin = Q/V. 
6. Constant-current loads are used to determine the output impedance which 1s denvea from th~ slope of a Vo vs lo curve. 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED .. LOGIC GATES 

operating characteristics at specified free-air temperature (see figure 1) 

ECL2506 THRU ECL2508, ECL2512 ECL2509, ECL2510, ECL2513 

PARAMETER cl TA ZOUTPUTS ANY OUTPUT UNIT 
t-----

MIN TYP MAX MIN TYP MAX 

Propagation delay time, 
0°C 2.6 2.6 

tPHL 4 pF 25°C 1.7 2.6 3.5 1.6 2.6 4.1 ns 
high-to-low-level output 

75°C 2.6 2.6 
and/or 

0°C 3.6 3.5 
Propagation delay time, 

50pF 25°C 2.4 3.6 4.5 2.5 3.5 4.6 tPLH ns 
low-to-high-level output 

75°C 3.6 3.6 

0°C 4.0 3.4 
Transition time, 

4 pF 25°C 2.8 4.0 5.6 3.4 t-rHL 2.0 6.3 ns 
high-to-low-level output 

75°C 4.1 3.5 
and/or 

0°C 4.5 4.4 
Transistion time, 

50pF 25°C 4.5 4.3 tTLH 
low-to-high-level output 

2.8 6.5 2.5 6.5 ns 

75°C 4.4 4.1 

PARAMETER MEASUREMENT INFORMATION 
INPUT Vee 

See Note 8 1.32 V 

PULSE 
GENERATOR 

See Note 7 
50 n 

TEST CIRCUIT 

210 n 

See Note 8 
OUTPUT Z 

Ro 
50!2 

0-couector Dot 
Vee 

-3.2V 

f----- 50ns ~ 

INPUT 

-------{ r-- ~ i---. 2.2 ± 0.2 ns 

9.03 ~1-11 ~:_1 003 
50%· 11 50% 

j ,.__1•03-'-'----'-0_%_,, -1- - - - - - -- - - -

2.2 ± 0.2 m 

I I 
I ~ i-- 1TLH I --! ....._ 1THL 

I 1=,..---+=~I I 
OUTPUT Z :! ~:.if• : 90~~-:-----~-

-------+! _10~%,l/! "'" I ." ~ 10% 

: I I 

OUTPUT Y 

--1 
I 
I 

I 
I 

I 

t.PLH re- i tPHL r--
--I 

I 
i--
1 

tTHL I 
I 
I 
I 

VOLTAGE WAVEFOf!MS 

i--
1 

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES 

NOTES: 7. The generator has the following characteristics: Z00t ~.50 Sl, PRR = 1 MHz, 

+400 mV 

-500 mV 

OBSERVED 
VOH LEVEL 

8. The waveforms are monitored on an oscilloscope With a rise time of less than or equal to 350.ps. Either a high-impedance 
probe with an input impedance of 100 kD paralleled by 2 pF, or,a 50-.S1 impedance system can be _used. The 50-H resistors 
designated Ro are the oscilloscope input resistance in the 50-fl·system or discrete resistors with a high-impedance probe. 

9. CL includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of·10. 

TEXAS INSTRUMENTS 
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TYPES ECl2506 THRU ECl2510, ECl2512', ECl2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GA TES 

PARAMETER MEASUREMENT INFORMATIQNt 

Vee 

l 

270 
SI 

270 
ll 

50 SI Vo 

l 

50 !I Vo 

1 
A. The particular input voltages for each module are shown in the Supplementary 

Parameter Measurement Information Section. 

B. Vi is applied to each input separately except where Note 13 applies. 

C. Each output is tested separately. 

FIGURE 2-VoH and Vol 

Vee 

210 n 50 n 

-0.5 V VEE 

210 n 50 !! 

Each input is tested separately. 

FIGURE 3-llH 

t Arrows indicate actual direction of currerlt flow. Current into a terminal is a positive value. 

0 - Co!lector Dot . , 

TEXAS INSTRUMENTS 
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TYPES ECL2S06 THRU ECL2510, ECL2S12, ECL2S13 
MULTIFUNCTION EMITTER-COUPLED·LOGIC GA TES 

PARAMETER MEASUREMENT INFORMATIONt 

Vee 

270 ri- 50 ll 

210 n 5o l! 

All inputs of all gates are connected in parallel. 

FIGURE 4-11L 

Vee 

~ 1cc 

ied 
Vee 

-= 
-0.5V 

VEE 

A. All gates are tested simultaneously. 

B. Ice is the total current into all Vee terminals. 

FIGURE 5-ICC or IEE 

t Arrows indicate actual direction of current fjow. Current into a terminal is a positive value. 

0 - Collector Dot 

TEXAS INSTRUMENTS 
.;IN~ORPOR.ATt.I'.:> 

POST OFF"ICt; BOX 5012 • DALL.A$, TEXAS 75222 
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TYPES ECL2S06 THRU ECL2S10, ECL2S12, ECL2S13 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 

OTHER 
PARAMETER 

(SEE NOTE 11) 
TEST 

INPUT 
INPUT(S) 

INPUTS 
UNDER OF OTHER TA MIN 

(SEE NOTE 10) INPUTS I OUTPUTS FIGURE 
TEST 

OF SAME 
GATE(S) 

y z GATE 

ECL2506 Vee (pin 15) = GND, Vee (pin 3) = 1.32 v. VEE (pin 10) = -3.2 v 

1, 2, 4 
0°C 315 

VQH(Z) 
6, 7, 8 

5 2 -0.2 v -0.5V See Note 12 25°C 350 
9, 11, 12 

75°C 
13, 14, 16 

1, 2, 4 
0°C 

VQL(Z) 
6, 7, 8 

5 2 0.2 v -0.5 v See Note 13 25°C -440 
9, 11, 12 
13, 14, 16 

75°C 

1, 2,4 
0°C -505 

6, 7, 8 
VQL(Z) 9, 11, 12 

5 2 0.4 v -0.5 v See Note 13 25°C -490 

13, 14, 16 
75°C 

1, 2, 4 
0°C 

VQH(Z) 
6, 7, 8 

5 2 
All inputs of all gates 

25°C 
9, 11, 12 in parallel at -0.5 V 
13, 14, 16 

75°C 

0°C 290 
VQH(Z) 4 5 2 -0.15V -0.5 v See Note 12 25°C 325 

75°C 
0°C 

VQL(Z) 4 5 2 0.15 v -0.5 v See Note 13 25°C 
75°C 

-,-;-2_'4 
0°C 

l1H 
6, 7, 8 

3 0.5 v -0.5 v -0.5 v 25°C 
9, 11, 12 
13, 14, 16 

75°C 

1, 2, 4, 
0°C 

l1L 
6, 7,8, 

4 
All inputs of all gates 

25°C 
9, 11, 12, in parallel at -3.2 V 

75°C 
13, 14, 16 

TYP MAX UNIT 

390 
425 500 mV 
495 580 

-385 
-365 -310 mV 
-325 -280 

-455 
-425 mV 
-380 -315 

615 m\/ 
685 

mV 

-290 mV 
-260 

255 
235 µA 
200 

-0.6 
-0.8 µA 
-1.2 

NOTES: 10. See page 8 for defining term associated with each symbol. 

4-24 

11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 

have their outputs terminated in the same manner, and power applied. 

12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to -0.5 V. 

13. One input of each gate must be at Vi. Other inputs are biased to -0.5 V. 

TEXAS INSTRUMENTS 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 

OTHER 
PARAMETER 

(SEE NOTE 11) 
TEST 

INPUT 
INPUT(S) 

INPUTS 

(SEE NOTE 10) {OUTPUTS FIGURE 
UNDER 

OF SAME 
OF OTHER TA MIN TYP MAX UNIT 

INPUTS TEST 
GATE 

GATE(S) 
y z 

ECL2507 Vee (pin 15) = GND, Vee (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = -3.2 V 

~ 0°C 315 390 ~ 
VOH(Z) 9, 11 5 2 -0.2 v -0.5V See Note 12 25°C 350 425 500 mV 

~ 75°C 495 580 
~ 

1, 2 
r-,=-s o0 c -385 

VoL(Z) ~ 5 2 0,2 v -0.5V See Note 13 25°C -365 -310 mV ~ -440 
12, 13 75°C -325 -280 

t-z,t;6 

T 0°c 

-
1, 2 

r-,=-s -505 -455 
~ VoL(Z) ~ 5 2 0,4V -0,5 v See Note 131 25°C -490 -425 mV 

12, 13 I 75°C I -380 -315 
t-r4.T6 

1, 2 

I o0 J ~ 
VoH(Z) ~ 5 2 

All inputs of all gates 
25°C I 625 mV 

in parallel at -0.5 V i t-;2.'13 I 75°C I 695 
t-r4;T6 I 

0°c I 290 
VQH(Z) 2 5 2 -0.15.V -0,5V See Note 12 i 25°C I 325 mV 

75°C 
-

o'c 
VQL(Z) 2 5 2 0.15V -0,5V See Note 13 25°C I -290 mV 

75°C 
I 

-260 

~ I 

~ 
: 0°C I 255 

l1H 9, 11 3 0.5V -0,5 v --0.5 v 25°C ! 235 µA 
'"12.13 I 15°-c 

I 
200 

~ 
l, 2, 'T T 

0°c 
I 

7, 8, 
All inputs of all gates 

-0,5 
l1L 9, 11, 4 I 25°C -0.7 µA 

12, 13, 
in parallel at -3.2 V 

75°C -1.0 
14, 16 J_ 

NOTES: 10. See page 8 for defining term associated with each symbol. 

11. Each gate is tested separately unless a·therWise noted. See referenced test f,g .... re tor outp.n t.t:f!D1nat1on. Gates not under test 

have their outputs terminated in the same manner, and power applied. 

12. At least one input of each' other gate must be at 0.5 V. Other inputs are biased to -0.5 V 

13. One input of each gate must be at Vi. Other inputs are biased to -0.5 V. 
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TYPES ECL2S06 THRU ECL2S10, ECL2S12, ECL2S13 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TOBE TESTED 

OTHER 
PARAMETER 

(SEE NOTE 11) 
TEST 

INPUT 
INPUT(S) 

INPUTS 

(SEE NOTE 10) {OUTPUTS FIGURE 
UNDER 

OF SAME 
OF OTHER TA MIN 

INPUTS TEST 
GATE 

GATE(S) 
y z 

ECL2508 VBB (pin 15) = GND, Vee (pin 3) = 1.32 v. VEE (pin 10) = -3.2 v 

f---1,_l§... 
r44- 0°C 315 

VoH(Z) ~ 5 2 -0.2V -0,5 v See Note 12 25°C 350 
~ 75°C 

11, 12 

~ 
~ 
r44- 0°C 

VoL(Z) ~ 5 2 0.2 v -0,5 v See Note 13 25°C -440 
~ 75°C 
~ 

13, 14 

~ 
r44- 0°C -505 

VQL(Z) ~ 5 2 0.4 v -0.5V See Note 13 25°C -490 
~ 75°C 

~ 13, 14 

~ 
~ 

All inputs of all gates 
o0 c 

VQH(Z) f-&?.- 5 2 25°C 
~ in parallel at -0.5 V 

75°C 

~ 13, 14 
0°C 290 

VoH(Z) 11 5 2 -0.15 v -0,5V See Note 12 25°C 325 
75°C 

0°C 
VoL(Z) 11 5 2 0.15 v -0.5 v See Note 13 25°C 

75°C 

~ 
~ 0°C 

l1H ~ 3 0.5 v -0.5 v -0.5 v 25°C 

~ 75°C 
~ 

13, 14 
1, 2, 
4, 6, 

0°C 

l1L 
7, 8, 

4 
All inputs of all gates 

25°C 
9, 11, in parallel at -3.2 V 

756 C 
12, 13, 
14, 16 

NOTES: 10. See page 8 for defining term associated with each symbol. 

TYP MAX UNIT 

390 
425 500 mV 
495 580 

-385 
-365 -310 mV 
-325 -280 

-455 
-425 mV 
-380 -315 

630 mV 
700 

mV 

-290 mV 
-260 

255 
235 µA 
200 

-0.6 
-0.8 µA 
-1.2 

11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test 

have their outputs terminated in the same manner, and power applied. 

12. At least one input of each other gate must be at 0.5 V. Other inputs are biased to -0.5 V. 

13. One input of each gate must be at Vi. Other inputs are biased to -0.5 V. 
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TYPES ECL2S06 THRU ECL2S10, ECL2512, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GA TES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 

OTHER 
PARAMETER 

(SEE NOTE 11) 
TEST 

INPUT 
INPUT(S) 

INPUTS 

(SEE NOTE 10) rUTPUTS FIGURE 
UNDER 

OF SAME 
Of OTHER TA MIN TYP MAX UNIT 

INPUTS TEST GATE(S) 
y z GATE 

ECL2509 VBB (pin 15) ';' GND, Vee (pin 6) = 1.32 V, VEE (pin 10) = -3.2 v 

~ o0 c 315 390 

VQH(Y) ~ 7 2 0.2V -0.5V 0.5V 25°C 350 425 500 mV 

~ 75°C 495 580 
13, 14 

~ o0 c -,505 -450 

VoL(Y) 
8,9 

7 2 -0.2 v -0.5V See Note 12 25°C -490 -410 -350 mV 
~ 13, 14 

75°C -290 -230 

~ o0 c 315 390 

VoH(Z) 
8,9 

5 2 -0.2V -0.5V See Note 12 25°c 350 425 500 mV ~ 
~ 75°C 495 580 

1, 16 I o0 c -385 r-s-r 
VoL(Z) ~ 5 2 0.2V -0.5V See Note 13 25°C -440 -365 -310 mV 

~ 75°C -325 -280 

1 .• 16 
0°C -505 -455 ~ 

VoL(Z) ~ 5 2 0.4 v -0.5V See Note 13 25°C -490 -425 mV 

~ 75°C -380 -315 
. 

1, 16 
0°C r-s-r All inputs at all .gates 

VoH(Z) ~ 5 2 25°C 615 mV 

~ in parallel at ,-0.5 V 
75°C ..:..685 13, 14 

-c 
0°C 290 

VQH(Y) 8 7 2 0.15V -0.5V See Note 13 25°C 325 mV 
75°C 

o0 c 

VQL(Y) 8 7 2 -0.15V -0.5V See Note 12 25°C -335 mV 
75°C -215 

~ ooc: 255 

l1H 
8,9 

3 0.5V -0.5V -0.5V 25°C 235 µA ~ 
I 13, 14 I 75°C 200 

1, 8, 
0°C -0.5 

l1L 
9, 11, 

4 
All inputs at all gates 

25°C -0.6 µA 
12, 13, in parallel at -3.2 V 

75°C -0.8 
14, 16 

NOTES: -10. See page 8-for defining terril assocfa1:ed'wHh each-sYmb-ol. 

11. Each_ gate is tested separately unless otherwise· noted. See -referenced test figure for_output terrtiiriation. (;ates· n·ot Linder test 

have their outputs terrninated in· the same manner, ahd,pbwe'i-.applied. 

12. At least one input of each other gate must be at·o.5 V.-Other inputi; are biased to -0,5 V. 

13. One input of each gate must be at V1. Other inputs are biased to -0.5 V. 
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TYPES ECL2S06 THRU ECL2S10, ECL2S12, ECl2S13 
MULTIFUNCTION EMITTER .. COUPUD .. LOGIC GAUS 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 

OTHER 
PARAMETER 

(SEE NOTE 111 
TEST 

INPUT 
INPUT(S) 

INPUTS 

(SEE NOTE 10) I OUTPUTS FIGURE 
UNDER 

OF SAME 
OF OTHER TA MIN 

INPUTS TEST 
GATE 

GATE(S) 
y z 

EeL2510 Vee (pin 15) = GND, Vee (pin 3) = 1.32 v. Vee (pin 101 = -3.2 v 

1, 2 
0°C 315 

VoH(Y) 
6, 7, 8 

4 2 0.2 v -0.5 v 0.5 v 25°C 350 
9 .• 11, 12 
13, 14, 16 

75°C 

1, 2 
0°C -505 

VQL(Y) 
6, 7, 8 

4 2 -0.2 v -0.5 v See Note 12 25°C -490 
9, 11, 12 
13, 14, 16 

75°C 

1, 2 
0°C 315 

VQH(Z) 
6, 7, 8 

5 2 -0.2 v -0.5V See Note 12 25°C 350 
9, 11, 12 
13, 14, 16 

75°C 

1, 2 
0°C 

VQL(Z) 
6,7,8 

5 2 0.2 v -0.5V See Note 13 25°C -440 
9, 11, 12 
13, 14, 16 

75°C 

1,2 
0°C -505 

VQL(Z) 
6, 7,8 

5 2 0.4 v -0.5V See Note 13 25°C -490 
9, 11, 12 
13, 14, 16 

75°C 

1,2 0°C 

VQH(Z) 
6, 7,8 

5 2 
All inputs of all gates 

25°C 
9, 11, 12 in parallel at -:-0.5 V 
13, 14, 16 

75°C 

0°C 290 
VQH(Y) 2 4 2 0.15 v -0.5 v See Note 13 25°C 325 

75°C 
0°C 

VQL(Y) 2 4 2 -0.15V -0.5V See Note 12 25°C 
75°C 

1, 2 
0°C 

l1H 
6, 7,8 

3 0.5 v -0.5V -0.5V 25°C 
9, 11, 12 
13, 14, 16 

75°C 

1, 2, 6, 
All inputs of all gates 

0°C 

l1L 7,8, 9, 4 25°C 
11, 12, 13, in parallel at -3.2 V 

75°C 14, 16 

NOTES: 10. See page 8 for defining term associated with each symbol. 

TYP MAX UNIT 

390 
425 500 mV 
495 580 

-450 
-410 -350 mV 
-290 -230 

390 
425 500 mV 
495 580 

-385 
-365 -310 mV 
-325 -280 

-455 
-425 mV 
-380 -315 

615 mV 
685 

mV 

-335 mV 
-215 

255 
235 µA 
200 

-0.6 
-0.8 µA 
-1.1 

11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gat:es not under test 
have their outputs terminated in the same manner, and .Power applied. 

12. At least one input of each other gate must be at 0,5 V. Other inp~ts are.biased to -0.5 V. 

13. One input of ea~h gate must.be at V1.·0ther.inputs are biased to -0.Q V. 
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TYPES ECL2506 THRU ECL2510, ECL2S12, ECL2513 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 

OTHER REMAINING 
PARAMETER 

(SEE NOTE 11) 
TEST 

INPUT 
INPUT(S) INPUTS 

(SEE NOTE'10) }OUTPUTS FIGURE 
UNDER 

OF SAME OF OTHER 
TA MIN 

INPUTS TEST 
GATE GATE(S) y z 

ECL2512 VsB (pin 15) = GND, Vee (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = -3.2 V 

~ 4 ~ 0°C 315 

VQH(Z) 
13, 14 

2 -0.2V -0.5V 0.5 v 25°C 350 
~ 

5 
75°C 

9, 11 
12, 13 

~ 4 11, 16 
0°C ~ 

VQL(Z) 
~ 

2 0.2V -0.5V See Note 13 25°C -440 

5 
75°C 

9, 11 

~ 
~ 4 ~ 0°C -505 

VQL(Z) 
13, 14 

2 0.4 v -0.5V See Note 13 25°C -490 

~ 5 
75°C 

~ 12; 13 

~ 4 ~ 0°C 

VQH(Z) 
13, 14 

2 
All inputs of all gates 

25°C 
~ in parallel at -0.5 V 

75°C 
~ 5 

12, 13 
0°C 290 

VQH(Z) 8 5 2 -0.15 v -0.5V 0.5 v 
1 

25°C 325 
75°C 

0°C 

VQL(Z) 8 5 2 0.15 v -0.5V See Note 13 25°C 
75°C 

1 
~ 

0°C ~ 
r--s---" 3 0.5V -0.5V -0.5V 25°C 

~ 75°C 

l1H ~ 
0°C 

7,11,13 3 0.5V -0.5V --0.5 v 25°C 
75°C 

1, 7, 
8, 9, 

All inputs of all gates 
0°C 

l1L 11, 12, 4 25°C 
13, 14, 

in parallel at -3.2 V 
75°C 

16 

NOTES: 10. See page 8 for defining term associated with e'ach symbol. 

TYP MAX UNIT 

390 
425 500 mV 
495 580 

-385 
-365 -310 mV 
-325 -280 

-455 
-425 mV 
-380 -315 

600 mV 
670 

mV 

-290 mV 
-260 

255 
235 µA 
200 

510 
470 µA 
400 

-0.6 
-0.8 µA 
-1.2 

11. Each gate is_ tested seParatel_y unless otherwise noted. See referenced teSt figure for output termination. Gates not, under -test 

have their outputs terminated in the same mariner, and powe-r applied. 
13. One input of each ga~ must be at VI· Other inp~ts are biased to ~0.5 V. 
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TYPES ECL2S06 THRU ECL2S10, ECL2S12, .ECL2S13 
MULTIFUNCTION EMITTER-COUPLED-LOGIC. GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO INPUT CONDITIONS 
TO BE TESTED 
(SEE NOTE 11) INPUT 

OTHER REMAINING 
RAMETER TEST 

UNDER 
INPUT(S) INPUTS 

ENOTE 10) iOUTPUTS FIGURE OF SAME TA MIN 

INPUTS TEST 
OF OTHER 

y z GATE GATE(S) 

ECL2513 Vee (pin 15) = GND, Vee (pin 3 and pin 6) = 1.32 v. Vee {pin 10) = -3.2 v 

~ 4 o0 c 315 

VoH(Y) 
12, 13 

2 0.2V -0.5V 0.5 v 25°C 350 
~ 5 75°C 

11, 12 

~ 4 0°C -505 

VoL(Y) 
12, 13 

2 -0.2V -0.5 v 0.5 v 25°C -490 

~ 5 75°C 
11, 12 

~ 2 0°C 315 

VoH(Z) 
12, 13 

2 -0.2V -0.5 v 0.5 v 25°C 350 
8, 9 

r--;f12 7 75°C 

~ 2 0°C 

VoL(Z) 
12, 13 

2 0.2 v -0.5 v See Note 13 25°C -440 
8,9 

I r--;f12 7 75°C 

~ 2 0°C -505 

vouz1 
12, 13 

2 0.4 v -0.5 v See Note 13 25°C -490 
~ 7 75°C 

11, 12 

~ 2 
All inputs of all gates 

0°C 

VoH(Z) 
12, 13 

2 25°C 
8, 9 

7 in parallel at -0.5 V 75°C ~ 
0°C 290 

VoH(Y) 13 4 2 0.15V -0.5V 0.5 v 25°C 325 
75°C 

D°C 

VQL(Y) 13 4 2 -0.15V -0.5V 0.5 v 25°C 
75°C 

~ 0°C. 
~ 3 0.5 v -0.5V -0.5V 25°C 
~ 75°C 

l1H 
11 

0°C 
12 3 0.5 v -0.5V -0.5V 25°C 

75°C 
8, 9, 

0°C 

l1L 
11, 12, 

4 
All inputs of all gates 

25°C 
13, 14, in parallel at -3.2 V 75°C 

16 

NOTES: 10. See page 8 for defining term associated with each symbol. 

TYP MAX 

390 
425 500 
495 580 

-450 
-410 -350 
-290 -230 

390 
425 500 
495 580 

-385 
-365 -310 
-325 -280 

-455 
-425 
-380 -315 

580 
650 

-335 
-215 

255 
235 
200 

510 
470 
400 

-0.5 
-0.6 
-0.8 

11. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates 
not under test have their outputs terminated in the same manner, and power applied. 

13. One input of each gate must be at Vi. Other inputs are biased to -0.5 V. 
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TYPES ECL2S06 THRU ECL2S10, ECL2S12, ECL2S13 
MULTIFUNCTION EMITTER-COUPLED-LOGIC GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

operating characteristics at specified free-air temperature (see figure 1) 

TERMINALS TO BE TESTED 
CL 

tPHL and/or tPLH tTHL and/or tTLH 

(SEE NOTES 16, 17, PROPAGATION TIMES-ns TRANSITION TIMES-ns 
18, AND 19) 

TA =0°C TA =25°C TA=75°C TA= 0°C I TA= 25°C TA =75°C 

I- I- I- I-
I- ::i I- ::i I- ::i I- ::i 

11: 
... ... ... pf ::i ~ I- ::i I- ::i I- "' 

x Cl. x ... x ... ~I~ ... x x ... ::> ::i ... :::> ... :::> z <( z <( z <( z <( z .... 
<( 

~ ~ ~ ~ ~ > ~ > ~ > ~ > > ~ > 0 0 0 0 I- ::!! I- ::!! I- ::!! I- I- ::!! I- ::!! 

9 13 4 2.6 1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.6 4.1 
11 5 14 5 

12 16 50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4.5 6.5 4.4 

ECL2507 ---·----
1 7 9 12 4 2.6 1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.6 4.1 

5 5 5 5 
2 8 11 13 50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4.5 6.5 4.4 

14 4 2.6 
5 

1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.6 4.1 

16 50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4.5 6.5 .4.4 .___ 
ECL2508 

-· 
1 2 6 8 4 2.6 

5 5 5 5 
1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.6 4.1 

16 4 7 9 50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4.5 6.5 4.4 

11 13 4 2.6 1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.6 4.1 
5 

50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4.5 6.5 4.4 
5 

12 14 

ECL2509 

8 7 11 7 13 7 4 2.6 1.6 2.6 4.1 2.6 3.4 2.0 3.4 6.3 3.5 7 

16 5 
1---~>--~~~~-+-~~~~~1--~~~~-+-~~~~---+-~~~--~1---~~~~-1 

9 5 12 5 14 5 50 3.5 2.5 3.5 4.6 3.6 4.4 2.5 4.3 6.5 4.1 

ECL2510 

1 4 6 4 9 4 13 4 4 2.6 1.6 2.6 4.1 2.6 3.4 2.0 3.4 6.3 3.5 
7 11 14 

2 5 8 5 12 5 16 5 50 3.5 2.5 3.5 4.6 3.6 4.4 2.5 4.3 6.5 4.1 

ECL2512 ,,.-- 11 13 7 4 2.6 1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.& 4.1 
4 4 4 5 

7 16 14 8 50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4,5 6.5 4.4 
-

9 12 4 2.6 1.7 2.6 3.5 2.6 4.0 2.8 4.0 5.6 4.1 

11 
5 

13 
5 

50 3.6 2.4 3.6 4.5 3.6 4.5 2.8 4.5 6.5 4.4 

ECL2513 

14 4 12 4 8 5 11 5 4 2.6 1.6 2.6 4.1 2.6 3.4 2.0 3.4 6.3 3.5 
t--~t--~~~~-+-~~~~--if--~~~~--1-~~~~~-+-~~~~~t--~~~~-1 

16 2 13 2 9 7 12 7 50 3.5 2.5 3.5 4.6 3.6 4.4 2.5 4.3 6.5 4.1 

NOTES: 16. Each gate is tested separately. At least one input of eac;::h of the other gates (excluding the inactive half Of the ECL2512 or 

EC L2513) must be at 0.5 V with t!'le other inputs at -0.5 V. 

17. The input pulse is measured as it- is applied sequentially to e8:ch input of the gate under test, and a waveform measurement is 

made ,at each of the outputs of that gate. Times are as defined in Figure 1. 

18. Other inputs of the s_ame go;ite as input under test are at -0.5 V. 
19, Bias voltages and loads for the half of _the ECL2512 and ECL2513 Under test are show_n in Figure 1. The inactive half has 

rema·ining inputs biased to -0.5 V, outputs under load, and power applied. 
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TYPES ECL2506 THRU ECL2510, ECL2512, ECL2513 
MUL Tl FUNCTION EMITTER-COUPLED-LOGIC GA T.ES 

mechanical data 

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance· characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. 

The plastic case is electrically nonconductive. 

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

o.on I !NOMINAll-

0.160 (NONllNAL1 -;~;=;,=~==rrl 

0 © © © ©@ ©@ NOTES: a. The true·position pin $pacing is 0.100 between c:emer-

'" ... 
1(16P::~--~l~~E~ 
~=o.ou--i 
l!IPf.ACll) I 
' ' 

terminal designations 

.. ,, . ...,. 

lines. Eaeh pin centerline is located within 0.010 of its 
truelqngitudlrial positionreJativei:opins1and16. 

b. All dimemiiOns are in inches unle&1 otherwise noted. 

Pin assignments are shown in the table below and correspond to the logic diagrams on pages 4 and 5. 

Outputs are denoted by Y or Z. Inputs are denoted by A, B, C, etc. 

Respective inputs and outputs are identified by a gate number preceding the pin symbol. 

Power is supplied via the Vee. Vee. and Vss terminals. 

Vss is a reference voltage. 

NC indicates no internal connection. 

PIN ASSIGNMENTS 

PIN 1 2 3 4 5 6 7 8 9 10 11 

EeL2506 A e Vee c z D e F G VEE H 

ECL2507 A e Vee NC z Vee c D E Vee F 

'• EC!...2508 A c Vee D z E F G H VEE I 

eeL2509 A NC NC NC z Vee y c D Vee e 

eeL2510 A e Vee y z c o. e F V.ee Q. 

eCL2512 1A NC Vee 1Z 2Z Vee D 2A 28 Vee e 

eCL2513 NC 1Z Vee 1Y 2Y Vee 2Z 2A 2e Vee 2C 

12 13 

I J 

G H 

J K 

F G 

H I 

2C F 

D 1C 

14 15 16 

K Vee L 

I Vee J 

L Vee e 

H Vea e 

J Vee K 

1C Vee 1e 

1A Vea 1e 

PRINTED IN U.S.A. 
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ECl INTEGRATED CIRCUITS 
TYPES ECl251S, ECl2516 

EMITTER·COUPlED-lOGIC ARITHMETIC MODULES 

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) ARITHMETIC MODULES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family is specifically designed for operation from 
0°C to 75°C. 

The ECL2500 family includes: 

• Basic Gate Modules 

• Multifunction Gate Modules 

• Bistable Modules 

family features 

• High speed ... typical gate propagation delay time of 2.5' ns 

• Interface Modules 

• Memory Module 

• Complementary OR/NOR outputs with capability for wired-OR connections 

• Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm I ines 

• High noise immunity: ±225 mV typical at 25°C 

This data sheet covers the arithmetic modules. 
Separcite data sheets cover the balance of the ECL2500 modules. 

ECL2500 series arithmetic modules 

The ECL2500 series arithmetic modules are summarized in the table below. These modules contain the multifunction 
ECL circuits shown in the schematics of Figures A and B. The basic principle of collector dotting and emitter dotting, 
used in both modules, is the shown in Figure C. Logic diagrams of ECL2515 and ECL2516 are showri on page 4. 

SUMMARY OF ARITHMETIC MODULES 

GATES PER INPUTS PER POSITIVE 
MODULE 

MODULE 
OUTPUTS OF MODULE 

GATE LOGIC 

ECL2515 

GROUP CARRY 
5 1, 2, 3, 4, 5 OR-AND/NOR-OR Y and Z 

ECL2516 

FULL SUM-CARRY 7 2, 2, 2, 3, 3, 3, 3 OR-AND/NOR-OR i:, i:, Co, and Co 

ADDER 

·TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES EC1251S, ECL2516 
· EMITTER-COUPLED•LOGIC· ARITHMETIC MODULES 

schematic 
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FIGURE B-SCHEMATIC OF ECL2516 

Positive logic OR-AND/NOR-OR functions or negative logic. AND-OR/NANO-AND functions are provided at the 
various outputs of ECL2515 and. ECL2516 as shown in the logic table. 
Emitter-follower outputs require an external pull-down r~sistor.The wired•OR function can be obtained by connecting 
emitter-follower outputs of .other modules together. Only one pull-down resistor is required for each wired-OR node. 
Each output of a module can be wired-OR connected independently of the other outputs of the module. 
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TYPES EC1251S, EC12516 
EMITTER;.(OUPUD.:(OGIC ARITHMETIC MODULES 

logic 

Vee H 

ECL2515 

G 

ECL2516 

A e Vee v z Vee NC c NC Co Vee Vee 

GROUP CARRY FULL SUM-CARRY ADDER 

NC 

• 
O-Collector dot 

NC-No internal connection 

POSITIVE LOGIC NEGATIVE LOGIC 

OUT-OF-PHASE OUT-OF-PHASE 
MODULE IN-PHASE OUTPUT IN-PHASE OUTPUT 

OUTPUT OUTPUT 

Y = A(B+l)(G+H+I) • Z = A+B+i+G+H+I+ Y = A+Bl+GHI+ Z =A ·Bi • GHI • 
ECL2515 

( E+F+H+I) ( C+D+E+H+I) E+F+H+l+C+D+E+H+I EFHl+CDEHI EFHI • C5ERi 

:!: = (A+B+C)(A+B+C)o ~ = A+B+C+A+B+C+ :!: =ABC+ABC+ :i:: =ABC· .11.ric • 
-- --

ECL2516 (A+B+C) (A+B+C) A+B+C+A+B+C ABC+ABC ABC· ABC 

Co= (A+B)(B+C)(A+C) Co= A+B+B+C+A+C Co = AB+BC+AC Co =AB • BC • AC 

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 

ECL2515 ECL2516 

INPUTS OUTPUTS INPUTS OUTPUTS 

A B c D E F G H I y z A B c A B c :!: :!: Co Eo 
L x x x x x x x x L H L L L H H H L H L H 

x L x x x x x x L L H L L H H H L H L L H 

x x x x x x L L L L H L H L H L H H L L H 

x x x x L L x L l L H L H H H L L L H H L 

x x L L L x x L .L L H H L L L H H H L L H 
For a LOW Y and HIGH Z, all inputs to at least one gate H L H L H L L H H L 
must be LOW. For a HIGH Y and LOW Z, at least one input H H L L L H L H H L 
of each gate must be HIGH. 

H H H L L L H L H L 
H x x x x x x x H H L 

H H x x x x x H x H L 

H H x x H x H X' x H L 

1-l H x H x H H x x H L 

H H H x x H H x x H L 
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TYPES ECl2515, ECl2516 
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 

absolute maximum ratings (see no.te 1) 

Terminal voltages and currents . . . . . . 
Storage temperature range . . . . . . 
Temperature range with supply and bias voltages applied 

See table below 
-40°c to 1so0 c 
-40°e to 100°e 

TERMINAL VOLTAGE AND/OR CURRENT, TA= 0°C TO 75°C (SEE NOTES 2 AND 31 

TERMINAL 
VOLTAGE 

REMARKS 

Vee 

Vee 

eaGh All other 

Input. inputs open 

OutputYt All inputs high 

Output.zt All i'!.e_Utslow 

recommended operating conditions 

Su13ply voltage Vee 
Su13ply voltage Vee 
Reference voltage Vee 
Reverse bias on unused inputs 
Normalized d.-c fan-out 
Load on each output 
Operating free-air temperature range 

CONTINUOUS 

2V 

-4V 

-3.5V 

2V 

20.l'sSURGE 

4.5V 

-7V 

-4V 

2V 

CURRENT 

-40 mA 

-40 mA 

1.32 v ± 2%. 
-3.2 V±2% 

·: OV (GND) 
.-1V±0.5V 

Oto35 
characterized at 270 n to Vee. 50 n to GND 
. . . . . . . . . . . . . o0 eto 75°e 

NOTES: 1. Absolute maxlmuJTI ratings areUmits beyond which the life of. ln'dlvl,dua~ devices may'be impaired and are never to:be e><.ceeded in 

service or testing. 
2. Maximul'r1 terminal conditions must be, con$idere~ as mutually ex.elusive. 
3: All volta1J9s are referenced t'o- V BB· which is at. GN 0. 
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TYPES ECL2515, ECL2516 
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 

ECL2515 electrical characteristics at specified free-air temperature 
---, 

TEST CONDITIONS* 

TERMINALS INPUT CONDITIONS 

TEST (SEE NOTE 4) INPUT OTHER REMAINING 

PARAMETER 
FIGURE /---- OUTPUTS 

UNDER INPUT(S) INPUTS 

INPUTS 
TEST, OF SAME OF OTHER 

y v, GATE GATES 

V1H High·level input voltage 

V1L Low-level input voltage 

t---
2, 16 

VQH(Y) 
High-level output voltage 

13, 14, 16 0.2 v -0.5 v 0.5 v 
at Y output 

11, 12, 14, 16 
8, 9, 11, 14, 16 

Sarne as for 
VoL(Y) 

low-level output voltage 

at Y output VQH(Y) above 
-0.2 v --0.5 v 0.5 v 

,---
2, 16 

VQH(Z) 
High-level output voltage 

13, 14, 16 -0.2 v -0.5 v 0.5 v 
at Z output 

11, 12, 14, 16 
8, 9, 11, 14, 16 

Low-level output vot_tage Same as for 
VQL{Z) 0.2 v -0.5 v See Note 6 

at Z output VQH(Z) above 

Low-level output voltage Same as for 
VQL(ZI 0.4 v -0.5 v See Note 6 

at 2 output VQH(Z) above 

Same as for All inputs of all gates 
VQH{Z) 

High-level output voltage 

at Z output VQH(ZI above m parallel at -0.5 V 

VQH(Y) 
High-level output voltage 

at Y output 
0.15 v -0.5 v 0.5 v 

VQL(Y) 
Low-level output voltage 

-0.15 v -0.5 v 0.5 v 
at Y output 

t, 2, 8, 

lfH 
High-level input current 9, 12, 13 

0.5 v -0.5 v -0.5 v 
(each input) 11, 14, 16 

See Note 7 

1, 2, 8, 9, 11, 
lfL 

Low-level input current All inputs of all gates 
(all inputs) 12, 13, 14, 16 in parallel at -3.2 V 

•cc All inputs of all gates 
Supply current 

-IEE 
in parallel at -0.5 V 

Cin 
Input capacitance 
(see Note 8) 

Zout 
Output impedance 
(see Note 9) __ ___i___ 

*Vee (pin 15) = GND, Vee (pins 3 and 6) = 1.32 V ±1%, VEE (pin 10) = -3.20 v ±1%. 

--~l MIN TYP MAX 

TA 

!SEE NOTE 5) 

O"C 150 -,21:1 
25°C 150 720 rnV 

75"C 150 -~;~ 1---1 O"C --1500 
25"C -1500 150 mV 
75··c ·-1500 -150 

t----i ·---·--··-

0 c 315 390 
25"C 350 425 500 mV 
75vC 495 580 

0°C -505 -450 
25VC -490 - 410 350 mV 

75"C 290 -230 

0 c 315 390 
25~c 350 425 500 mV 

75"C 495 580 

o·c - 385 
25''C -440 -365 -310 mV 
75"C -325 -280 
o·c -505 -455 

25uC -490 -425 mV 
1s~c -380 -315 

O'C 

25''C 625 mV 
75~C 695 

O"C 290 
25"C 325 mV 

75°C 
O'C 

25"C -335 mV 
75°C --215 

O'C 255 
25"C 235 µA 
75°C 200 

O'C -0.8 
25°C ·-1 µA 
75°C -1.5 

25nC 20 36 mA 

25°C pF 

25°C " 

NOTES: 4. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test have 

their outputs terminated in the same manner, and power applied. 

5. The ·algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 

only, e.g., if -350 mV is a maximum, the typical and minimum limits are more negative voltages. 

6. One input of each gate must be at Vi. Other inputs are biased to -0.5 V. 
7. Terminals 11, 14, and 16 are internally connected to 2, 3, and 4 gates respectively, and maximum I 1 H for these terminals at each 

temperature can be determined by multiplying the value given for I 1H by 2, 3, or 4 respectively. 

8. Cin is measured using peak-current techniques. A square-wave input pulse is applied, and the input current waveform is integrated 

with respect to time to determine 0. Cin = Q/V. When a terminal is an input to more than one gate, multiply the value given by 
the number of gates to which this terminal is an input. 

9. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs lo curve. 
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TYPES ECL2515, ECL2516 
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 

ECL2516 electrical characteristics at specified. free-air temperaturet 

TEST CONDITIONS'" 
--.--

TERMINALS INPUT CONDITIONS MIN TYP MAX 

TEST (SH NOTE4) INPUT OTHER REMAINING 
PARAMETER 

FIGURE OUTPUTS 
UNDER INPUT{S) INPUTS TA UNIT 

INPUTS 
TEST, OF SAME OF OTHER 

(SEE NOTE 5) 
v v, GATE GATES 

O"C 150 720 
V1H High·level input vo!tage 25"C 150 720 mV 

75"C 150 720 --0°C -1500 --150 

V1L low-level input voltage 25"C -1500 -150 mV 
75''C -1500 -150 ·--

16, 14 
14, 13 

High·level output voltage 
16, 13 O"C 315 390 

VQH(Y) 16, 14, 13 0.2 v -0.5 v 0.5 v 25''C 350 425 500 mV 
at Youtp\Jt 

9, 12, 13 75'.'C 495 580 
9, 14, 11 
16, 12, 11 

LOw'-leve! output voltage Same as for 
O''C -505 -450 

VQL(Yl at Y outp'ut VQH{Y) abo·ve 
-0.2 v -0.5 v 0.5 v 25"C -490 -410 -350 mV 

75"C --290 -230 
16, 14 
14, 13 

High·level outpt.it vciltage 
16, 13 O"C 315 390 

VQHiZ) 16, 14, 13 -0.2 v -0.5 v 0.5 v 25"C 350 425 500 mV 
at Z output 

9, 12, 13 75"C 495 580 
9, 14, 11 
16, 12, 11 

low-level output voltage Same as for 
O''C --385 

VQl(Z) 0.2V -0.5 v See Note 6 25"C -440 --365 -310 mV 
at Z output VQH(Z) above 75°C -325 -280 

low-level output voltage Same as for 
0°C -505 -455 

VQL(Z) 
at Z output VQH(Z) above 

0.4 v -0.5 v See Note 6 25uC -·490 -425 mV 
75"C -380 -315 

16, 14 
---1 

14, 13 
0°C 

Hi, 13 
25"C 600 
75''C 670 

VQH(Z) 
High-level output voltage 

16, 14, 13 
All inputs of all gates 

mV 
at Z output 

9, 12, 13 
in parallel at -0.5 V O''C 

9, 14, 11 
25"C 615 

16, 12, 1.1 
75"C 685 

High-teve1 output voltage 
0°C 290 

VQH(Y) at Y output 
13 0.15. v -0.5 v 0.5 v 25°C 325 mV 

75°C 

Low-level output voltage 
0°C 

VQl(Yl 13 --0.15 v -0.5 v 0.5 v 25"C -335 mV 
at Y output 

75"C -215 
0°C 510 

11 25"C 470 µA 

llH 
High·level input current 12 

0.5 v -05V -0.5 v 75°C 400 
{each input) 13 0°C 1020 

14 25''C 940 µA 

16 75°C BOO 

low-level input current 9, 11, 12, All inputs of al I gates 
0°C -0,9 

l1L 25°C -1.2 µA 
(all inputs) 13, 14, 16 in parallel at -3.2 V 

75°C -1.8 

•cc All inputs of all gates 
Supply current 25°C 30 45 mA 

-IEE 
in parallel at -0.5 V 

Cin 
Input capacitance 

25°C pF 
{see Note 8) 

zout 
Output impedance 
(see Note 9) 

25"C " 
*Vee (pin 15) = GND, Vee (pins 3 and 6) = 1.32v±1%, VEE (pin 10) = -3.20V±1%. 

ty = I: or c0 ; z =I: or c0 . 

NOTES: 4. Each gate is tested separately unless otherwise noted. See referenced test figure for output termination. Gates not under test have 

their outputs terminated i·n the same man~er, and po'wer.'applied. 
5. The algebraic. convention where the most positive. limit is designated as maximum is used in this data sheet for_logic voltage_ le~els 

onlv,,e.g., if -350 mV is a maximum, the typical an~._ minimum limits are more negative voltages. 
6, One input of each gate nJUSt be at V1. Other inputs are biased to -0.5 V. 
8. Cin is :meas1-1re_d_usin'g peak-current techniques. A square-wave in.put plilSe Is ap-plied, and the input current WBV-efOfm. is integrated 

with re_spei;::t t~, tiriie ·~o.-:c::t_~ter1:ni~e .. O .. ~in·~,· a;v·: When a terminal is an ini:>ut to more than one· gate, multiply the value given by 

the number of gates to which this terrriinal is arl input. 
9. _Ci;>nstant-cUrrent _load.s are used.tQ determine the_ O.utput impedalic~-which is dei'ived from the slope of a Vo Vs lo curv·e. 
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TYPES EC12515, ECL2516 
EMITJER .. COUPLED .. LOGIC ARITHMETIC MODULES 

operating characteristics at specified free-air temperature (see figure 1) 

ECL2515 ECL2516 

PARAMETER CL TA EITHER OUTPUT ANY OUTPUT 

MIN TYP MAX MIN TYP MAX 

0°C 2.6 2.6 
Propagation delay time, 

4 pF 25°C 1.5 2.6 4.1 1.5 2.6 4.1 tPHL 
high-to-low level output 

75°C 2.6 2.6 
and/or o0 c 3.5 3.5 

Propagation delay time 
50 pF 25°C 2.4 3.5 4.8 2.4 3.5 4.8 tPLH 

low-to-high-level output 
75°C 3.5 3.5 

0°C 4.0 4.0 
Transition time, 

4 pF 25°C 1.6 4.0 6.6 1.6 4.0 6.6 tTHL 
high-to-low-level output 

75°C 4.1 4.1 
and/or 

0°C 4.7 4.7 

trLH 
Transition time, 

50 pF 25°C 1.9 4.6 6.9 1.9 4.6 6.9 
low-to-high-level output 

75°C 4.4 4.4 

PARAMETER MEASUREMENT INFORMATIONt 

PULSE 
GENERATOR 

SEE NOTE 10 

0-Collector dot 

INPUT 
SEE NOTE 11 

son 

--r--

Vee 
1.32 v 

-0.5 v 

INPUT 

OUTPUT Z 

OUTPUT Y 

TEST CIRCUIT 

,....____. 50ns ------------

I I 
2.2~0.2ns~ t--- --t f..- 2.2 ± 0.2 ns 

"°'' I 
I 90% 

SEE NOTE 11 
OUTPUT Y 

+400 mV 

"o 
so ll 

50% ' "°" ~'~""~~"'~'·--1- - - - - - - -500 mV 

I 

'"" 

l.- 1TLH I -.! 

90% 
- 50% 

i 1PHL 

;---- 1THL ~ ---i 

I I 

I ,..__ '""" 

VOLTAGE WAVEFORMS 

VOH 
OBSERVED 

LEVEL 

VOL 
OBSERVED 

LEVEL 

VOH 
OBSERVED 

LEVEL 

VOL 
OBSERVED 

LEVEL 

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES 

tFor ECL2516: Y ~ !: or Co; Z ~!:or Co. 

NOTES: 10. The generator has the following characteristics: Zout = 50 n., .PRR = 1 MHz. 

270 

SEE NOTE 11 
OUTPUT Z 

ll Tc S~E NOTE 
13 

VEE 
-~3.2 v 

"o 
son 

UNIT 

ns 

ns 

ns 

ns 

11. The waveforms are monitored on an oscilloscope with a rise time c;>f less than or equal to 350 ps. Either a high-impedance probe 

with an input impedance of 100 k!l paralleled by 2 pF. or a 50-U impedance $Ystern can be used. The 50-0 resistors designated 

Ro are the oscilloscope input resistance in the 50-fl system or discrete resis.tors with a high-impedance probe. 
12. This test circuit shows only the principle of measuring propagation delay times and transition times; i.e., no internal connection 

of the input terminals is shown. See Table I for ECL251"5 or Table II for ECL2516 for voltages to be applied to' input terminals 

for each test. 

13. CL includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10. 
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PULSE 

GENERATOR 

1 

2 

16 

13 

14 

16 

11 

12 

14 

16 

8 

9 

11 

14 

16 

PULSE 

GENERATOR 

16 

14 

14 

13 

16 

13 

16 

14 

13 

9 

12 

13 

9 

14 

11 

16 

12 ...,,. 
1t 

TYPES ECl2515, ECl2516 
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 

PARAMETER MEASUREMENT INFORMATION 

TEST TABLE l-ECL2515 

INPUT TERMINAL CONDITIONS OUTPUT 

UNDER 
0.5V -0.5V 

TEST 

16 2, 8, 9, 11, 12, 13, 14 4,5 

8, 9, 11, 12, 13, 16 
1, 14 

2, 8, 9, 11, 12, 13 
4,5 

8, 9, 12, 14, 16 

1, 2, 11 8, 9, 12, 13, 16 4,5 

8, 9, 12, 13, 14 
-"-

8, 12, 14, 16 

8, 11, 14, 16 
1,2,9,13 

8, 11, 12, 16 
4,5 

8, 11, 12, 14 

9, 11~ 14, 16 

8, 11, 14, 16 

1, 2. 12, 13 8, 9, 14, 16 4,5 

8, 9, 11, 16 

8, 9, .11, 14 

TEST TABLE 11-ECL2516 

IN~UT TERMINAL CONDITIONS OUTPUT 

UNDER 
0.5V -0.5V 

TEST 

9, 12, 14 
11, 13 

9, 12, 16 
2,4 

11, 12, 13 
9, 16 

11, 12, 14 
2,4 

9, 11, 13 
12, 14 

9, 11, 16 
2,4 

12, 13, 14 

9, 11 12, 13, 16 7,5 

12, 14, 16 
-"-

11, 12, 13 

14, 16 9,11,13 7,5 
, 9, 11, 12 

11, 14, 16 

12, 13 9, 11, 16 7,5 

9, 14,16 

11,12,13 

9, 14 11, 13, 16 7,5 

12, 13, 16 
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TYPES ECl2515, ECL2516 
EMITTER-COUPLED-LOGIC ARITHMETIC< MODULES 

PARAMETER MEASUREMENT INFORMATIONt 

270 !! 50 !! 

270!! 50n v0 

-! 
A. The particular input voltages for each module are shown in the 

electrical characteristics tables. 
B. V1 .i_s_ applied to. each _input separately except where Note 6 

applies. 

C. Each output is tested separately. 

FIGURE 2-VOH and VOL 

21on 50 n 

11L l 21on 50n 

-3.2 v VEE 

INTERNAL 
CONNECTION 

TO SOME 
INPUTS 

0.5 v 

-0.5 v 

Each input is tested separately. 

FIGURE 3-llH 

-0.5V VEE 

A. All gates are-tested sim41taneously. 

21on 50n 

210 n 50 n 

OPEN 

All inputs of all gates are connected in parallel. 
B. 'cc is the totat ·current into all V CC terminals. 

<>__..:Collector dot 
FIGURE 4-llL FIGURE 5-lcc or 'EE 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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ECL2515 

TYPES ECl2515, ECL2516 
EMITTER-COUPLED-LOGIC ARITHMETIC MODULES 

APPLICATION INFORMATION 

The EeL2515 module is designed to provide the logic function for carry look-ahead in high-speed binary adders. In 
carry look·ahead, bit positions for binary numbers added together produce "generate'.' terms an,Q "propagate" terms for 
the carry and sum logic equations. 

The EeL2515 produces a "generate" term for 5 bits in one level of logic with a typical propagation delay.of 3.0 
nanoseconds with a fan-out of 4. 

ECL2516 

The EeL2516 is a full adder for two binary bits and carry-in that produces a sum and carry-out. The binary bits and 
their complemerlts, along with carry-in and its complement, are required as inputs. . 

The sum and its complement and the carry-out and its complement. are both produced in one level of logic with a 
typical propagation delay of 3.0 n11noseconds with a fan-out of 4. 

gener~I. 

Mult:ii>le'Vee terminals .have been supplied to reduce crosstalk noise: All Vee terminals.should be connected even if all 
gates in a mOdule are not used. 

Applications of the arithmetic modules at other than data sheet.conditions are covered in a separate EeL2500 series 
application document. 

General loading for fan-out may be divided into two classes: 

CLASS I Short· Line or Cluster Loading. 
Loads which can· be connected within two inches of any source can be treated as lumped capacitive loads . 
which. include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 

CLASS II Long-Line or Distributive Loading. . . , . 
These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No mQ,re than ~o pf of .load is recommended Per ·4:q inches of 50-ohtnprinted 
line (with dielectric ,constant 0f 4,51 in order that t.he reflectiol) coeffii:ient be no _grea:ter than 2Q%. If the 
loads 11re lumped loads of 20 pf, they. must be .4·.s inches apart. If individuafgates a,nd C:LASSfloads are 
distributed, they must rlQt exceed the 20 pf per4.5 'inches of line. . 

• TEXAS IN STRUM EN'TS. . /' 
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TYPES:ECL2Sl'5, ECL2511' 
EMITTER-COUPlfD,.LOGl('lllTHMETtc MODULES 

• 

mechanical data 

The circuit bars are mounted, on- a 16-lead frame and encapsulated within Ii plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. 

The plastic case is electrically nonconductive. 

16-PIN PL,As11c DUAL-IN-LINE PACKAGE OUTLINE 

G.093 I NOMINAi 

0.160 NOMINAl -~~=;===~ 

0 © © © © © ©@ NOTES: 1. The tru•positlon pin spacing is 0.100 betwHn cen•· 
lines. Each pin centerline islocat9;1within0.010of its 
1ruelongitudin1lpolitionrel1tlwtopln1tand 18. 

b. All dimension&'" in lnch111 unlen oth11rwlsa noted. 

-HATING PlANl•--t----=:;:::l-:'\f""\f"\M,/"\,r\/-\f""\f""' O.G>li MIN ... 
-,;> 

ic'''::'i+-~~~~~-:3 r-..... -, 
I """"") I 
' ' 

terminal designations 

C"l't.ACIS) 

O.Oll:G,G03 
Cl6PlACH) 

Pin assignments are shown in_ the table_ below and corr115Pond to logic diagrams on page 4. 
- Outputs are denoted by v'and Z for ECL2515 and by~.~. Co, and Co for ECL2516. 

lnputS are denoted by A thro~gh I tot ECL2s15 and by A, e, c. A, B, and r: for ECL2516. 
Power is supplied via the Vee. VEE· and Vee terminals. -
Vee is a reference voltage. 
NC indicates no internal connection. 

PIN ASSIGNMENTS 

PIN 1 2 3 4 5 6 7 8 9 10 11 12 

ECL2515] A e Vee y z Vee NC c D VEE E F 

ECL2516 j NC Co Vee Co l; Vee l; NC A VEE c ii 

13 

G 

c 

14 15 16 

H Vee I 

e Vee A 

PRINTED IN U-5.A. 

TEXAS IN ST RUM EN:TS' 
Tl cannot anume any responsibility for ony circuits shown 
or represent that they are free from patent infringement. 

INCORPORATED ' 
POST OFFICE 90X 5012 • DALLA$, TEXAS 75222 TEXAS INSTRUMENTS RESERVES TffE RIGHT TO MAKE CHANGES AT ANY TIMI 

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE 



ECL INTEGRATED CIRCUIT 
CIRCUtT TlPE 'ECL2S17 

EMITTER·COUPUD.;;lOGIC. DECODER 

. ECL2500 SERIES EMITTE·R:coUPLED-LOGIC (ECL) DECODER MODULE 
FOR ~fPl..lC~TION lN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family of ECL functions 
with basic gate delays of 2 to 3 ns p~r stage. The family is 
specifically designed for operation from 0°C to 7!5°C. 

The ECL2500 family incl~des: 

• Basic Gate Modules 

• I Multifunction .Gate Modules I 
'' ·' ~ 

• Bistable Modules 

~amily features 

• Higtrspeed, .. tvl!llAA! g;ite propagation delay time of 2.ti ns 

• Interface Modules 

• M~mory Module 

,.,_'\;!'' 

• Complementary OR/NOR .outputs with capability. for wired-OR connections 

• Designed for use with transmission lines to ensure maximum signal transmission. without noise. Characterized for 
50-ohm lines . · · . 

· • High noi~ imm1.1nitv: :t 225 mV typical at 25°C 

This data sheet .~~er module. Separate data sh~s cover the b~lance ~{~he ECL2500 modules. 

.l:CL2500 11eties .3·bit; 
J''. '". " , 

The ECL2500'seriljs dee~der ~odule is summarl~ed in the table b~low: The schematic diagram of this module is shown 
in Figure A. · · ·· · · 

MODIJLE ; 'GATES PER MODULE 

12 
(4 Jnput, 8 output) 

4 

(3 bits plus enable) 
.ECL2fi17 

·T;EXASY;IN.s,::rRUNf:'.£NTS 
. • •JN<;ORRORA;fED 

..pc)$f OFFJC~ !90)( 5012,, • ,DALLAS;/ :TEX~S- 75222 
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CIRCUIT TYPE ECL2S17 
EMITTER-COUPLED-LOGIC DECODER 

schematic 

Vee 

INPUT 
A,8,C, 

OR 

D I 
I 

210 II 

EACH INPUT G'ATE 

260!! 

EACH OUTPUT GATE 

FROM INPUT GATES 
!SEE LOGIC OIAGRAMI 

OUTPUT OF 
OTHER GATES 

I OUTPUT 

0-7 WIRED·OR 
~--o---<> NOOE 

PULL·DOWN 
RESISTOR 

TO NEGATIVE 
VOLTAGE 

L--------------------------* COMPONENT NOT PRESENT IN ENABLE ID INPUT) GATE 

INPUT GATES ARE REPRESENTED 
IN THE LOGIC DIAGRAM BY 

OUTPUT GATES ARE REPRESENTED IN 
THE LOGIC OIAGRAM·BY 

E> FIGURE A-SCHEMATIC E> 
Emitter-follower outputs require external pull-down resistors. The wired-OR function can be obtained by connecting 
emitter-follower outputs of other gates to any of the outputs. Only one pull-down resistor is required for each wired-OR 
node. 

absolute maximum ratings (see note 1) 

Terminal voltages and currents 
Storage temperature range . . . . . . 
Temperature range with supply and bias voltage applied 

See table below 
-40°e to 150°e 
-40°e to 100°e 

TERMINAL VOLTAGE ANO/OR CURRENT, TA= 0°C TO 75°C (SEE NOTES 2 AND 3) 

TERMINAL REMARKS 

Vee 

VEE 

Each All other 
Input inputs open 

Any output All inputs high 

recommended operating conditions 

Supply voltage Vee 
Supply voltage VEE 
Reference voltage V59 
Reverse bias on unused inputs 
Normalized d-c fan-out 
Load on each output 
Operating free-air temperature range 

CONTINUOUS 

2V 

-4V 

-3.5V 

2V 

VOLTAGE 
CURRENT 

20-µsSURGE 

4.5V 

-7 v 

-4V 

2V 

-40mA 

1.32 v ± 2% 
-3.2 v ± 2% 

OV (GND) 
-1V±0.5V 

Oto 35 
characterized at 270 n to VEE, 50 n to GND 

. . . . . . . . . . . . . 0°e to 75°e 

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be exceeded in 
service or testing, 

2. Maximum terminal conditions must be considered as mutually exclusive. 

3. All voltages are referenced to Vss. which is at GND. 
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logic 

5 6 Vee 0 Vee 2 

CIRCUIT TYPE ECL2517 
EMITTER-COUPLED-LOGIC DECODER 

OUTPUT POSITiVE NEGATIVE 

LINE LOGIC LOGIC 

0 A+B+C+D Al'iCD 

1 A+B+C+D ABCD 

2 A+B+C+D ABCD 

3 A+B+e+D ABCD 

4 A+B+C+D ABCD 

5 A+B+C+D ABCD 

6 A+B+e+D ABCD 

7 A+B+e+D ABCD 

INPUT GATE OUTPUT GATE 

truth table (for this module, H = positive voltage, L = negative voltage, X = irrelevant) 

INPUTS OUTPUT LINES 

A B c D 0 1 2 3 4 5 6 7 

x x x H H H H H H H H 1-1 

L L L L H H H 1-1 H H H L 

L L H L H H H H H H L H 

L H L L H H H H H L H H 

L H H L H H H H L H H H 

H L L L H H H L H H H H 

H L H L H H L H H H H H 

H H L L H L H H H H H H 

H H H L L H H 1-1 H H H H 

TEXAS INSTRUMENTS 
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CIRCUIT TYPE ECl2517 
EMITTER-COUPLED-LOGIC DECODER 

electrical characteristics at specified free-air temperature* 
INPUT CONDITIONS 

TERMINAL 
PARAMETER TEST 13 12 11 14 

FIGURE Vl(A) Vl(B) Vl(C) Vl(OI 

V1H High-level input voltage 

V1L low-level input voltage 

VQH(O) High-level output voltage at line 0 1 0.5V 0.5V 0.5 v 0.2 v 

VQLIOI Low-level output voltage at line 0 1 0.5 v 0.5V 0.5 v --0.2 v 

VQH(1) High-level output voltage at line 1 1 0.5V -0.2V -0.5 v -0.5V 

VQLl11 Low-level output voltage at line 1 1 0.5V 0.2 v -0.SV -0.5V 

VQHl21 High-level output voltage at line 2 1 0.5 v 0.2V 0.5V -0.5 v 

vou21 Low-level output voltage at line 2 1 0.5V -0.2V 0.5 v -0.5 v 

VQH(3) High-level output voltage at line 3 1 -0.2 v -0.5V -0.5V -0.5 v 

VQL(3) Low-level output voltage at line 3 1 0.2 v -0.5 v -0.5V -0.5 v 

VQH(4) High-level output voltage at line 4 1 0.2 v 0.5 v 0.5 v -0.5V 

VQL(4) Low-level output voltage at line 4 1 -0.2V 0.5V 0.5 v -0.5V 

VQH(5) High-level output voltage at line 5 1 -0.5V 0.5 v 0.2V -0.5V 

VQL(5) Low-level output voltage at !ine 5 1 -0.5V 0.5 v -0.2 v -0.5V 

VQH(6) High-level output voltage at line 6 1 -0.SV -0.5V -0.2 v -0.5V 

VQL(61 Low-level output voltage at line 6 1 -0.5V -0.5V 0.2V -0.5V 

VQH High-level output voltage at all lines 1 -0.5V -0.5 v -0.5 v 0.15V 

VQL(7) Low-level output voltage at tine 7 1 -0.5V -0.5 v -0.5V -0.15V 

Input under test at 0.5 V, 

''" High-level input current 2 
other inputs at -0.5 V 

All inpots in parallel 
llL Low-level input current (all inputs) 3 

at -3.2 V 

'cc All inputs in parallel 0, Supply current 4 
at -0.5 V 

-!EE 

Cin Input capacitance (see Note SJ 

Zout Output impedance (see Note 6) 

•vsB (pin 15) = GND, Vee (pin 3 and pin 6) = 1.32v±1%, Vee (pin 10) = -3.20v±1%. 

MIN TYP MAX 

OUTPUT UNIT 
TERMINAL TA (SEE NOTE 4) 

0°C 150 720 
25°C 150 720 mV 
75°C 150 720 

0°C -1500 -150 
25°C -1500 -150 mV 
75°C -1500 ~160 

0°C 290 365 
5 25°C 325 400 500 mV 

75°C 470 570 
0°C 505 445 

5 25°C -490 -425 -350 mV 
75°C -385 -310 
0°C 290 365 

7 25°C 325 400 500 mV 
75°C 470 570 
0°C -505 -445 

7 25°C -490 -425 -350 mV 
75°C -385 -310 
0°C 290 365 

8 25°C 325 400 500 mV 
75°C 470 570 
0°C -505 -445 

8 25°C -490 -425 -350 mV 
75°C -385 -310 
0°C 290 365 

9 25°C 325 400 500 mV 
75°C 470 570 
0°C -505 -445 

9 25°C -490 -425 -350 mV 
7S°C -385 -310 
0°C 290 365 

16 25°C 325 400 500 mV 
75°C 470 570 
0°C -505 -445 

16 25°C -490 -425 -350 mV 
75°C -385 -310 

0°C 290 365 
1 25°C 325 400 500 mV 

1s0 c 470 570 
0°C -505 -445 

1 2s0 c -490 -425 -350 mV 
15°c -385 -310 

0°C 290 365 
2 25°C 325 400 500 mV 

75°C 470 570 
O"C -505 -445 

2 25°C -490 -425 -350 mV 
75°C -385 -310 

1, 2,4, 5, 
0°C 290 365 

25°C 325 400 500 mV 
7, 8, 9, 16 

75°C 470 570 
0°C -505 -445 

4 25°C -490 -425 -350 mV 
75°C -385 -310 

0°C 165 
25°C 150 µA 
75°C 125 
0°C -0.5 

2s 0 c -0.5 µA 
75°C -0.5 

2s0 c 84 133 mA 

25°C 5 pF 

25°C 5 n 

NOTES: 4. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 
only, e.g., if -350 mV is a maximum, the typical and minimum limits are more negative voltages. 

5. Cin is measured using peak-current techniques. A square-wave Input pulse is applied, and the input current waveform is integrated 
with respect to time to determine 0. Cin = Q/V. 

6. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs lo curve. 
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CIRCUIT TYPE ECL2517 
EMITTER-COUPLED-LOGIC DECODER 

operating characteristics at specified free-air temperature (see figure 5) 

TERMINALS tPHL and/or tPLH tTHL and/or tTLH 
TO BE TESTED CL 
(SEE NOTE 7) PROPAGATION TIMES-ns TRANSITION TIMES-ns 

TA= 0°C TA= 25"C TA= 75"C TA= 0°C TA=25°C TA=75°C 
I-

I- :;) ... :;) I- z 0.. x z 0.. x z 0.. x z 0.. x z ... x ... x ... z 
~ 

:;) i>F ~ > <( 
~ > <( 

~ > <( 
~ > <( 

i > <( 
i > ~ 0 I- :;; I- :;; I- :;; I- :;; I- :;; I-

. 
14. 5 
14 7 
14 8 
14 9 

4 4,8 4.8 
14 16 

3 6.6 5.0 3.6 2.3 3.7 5.5 3.6 

14 1 
14 2 
14 4 
14 5 
14 7 
14 8 
14 9 50 
14 16 

5.9 3.9 5.8 7.7 5.8 4.5 2.5 4.3 6.5 4.2 

14 1 
14 2 
14 4 

NOTE: 7. The eight combinations of voltages at- input terminals A, B, and C shown in the table of F_igure 5, are-applied sequentially. With 

each combination of input voltages, the enable input, D, is pulsed from the high le~el to the low level to give a low-level output at 

the particular output line Shown in the table. The inpu't- pulse is measured as it is ,applied with each cOrTibination of input voltages 

and a. waveform measurement is made at the corresponding .output. 

GENERAL APPLICATION INFORMATION 

Multiple Vee terminals have been supplied to reduce crosstalk noise. All Vee terminals should be connected. 

Applications of the ECL2517 decoder mod.ule at other than data sheet conditions are covered in a separate EeL2500 
series application document. 

General loading for fan-out may be divided into two classes: 

CLASS I Short-Line or Cluster Loading. 
Loads which can be connected .within two inches of any source can be treated as lumped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for .this case. 

CLASS II Long-Line or Distributive Loading. 
These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmis~ion chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohrn printed 
line (with dii;ilectric constant of 4.5) in order that the refl.ection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS I loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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CIRCUIT TYPE ECL2517 
EMITTER-COUPLED-LOGIC DECODER 

PARAMETER MEASUREMENT INFORMATIONt 

Vl(A) 

-!-

Vl(C) 

-t 
Vl(O) 

Vee 

V 1 is applied to each input as specified 

in the electrical characteristics table. 

Vee 

50!l 

r-------1 A 

-:'3.2V 

i vee 

OTHER 
THREE 
INPUTS 

INPUT 

o~sv 

"" 
UNDER 0 

[ 
TEST ..!:.. 

-=-

''" -

1 
0 t 
1 t 
2 

l 

t 3 > INPUTS 
A. B,C, 0 

4 

1 
5 

1 
_., • 1 

7 

1 
ree 

1 

Each input is tested separately. 

FIGURE 2-llH 

Vee ~tee 

r------IA 

-0.SV 

i 

50H 

270 ll 

50H 

270 I! 

SO!l 

270 SI 

SO!l 

270 Sl 

50H 

270H 

SO!l 

270!1 

50!l 

270H 

SO!l 

270i1 

Ice is.the total current Into both Vee terminals. 

FIGURE 3-t1L F.IGURE 4-lcc OR 'EE 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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Vl(A) 

0.5V 

0.5 v 
0.5V 

0.5V 

-0.5V 

-0.5V 

-0.5V 

-0.5V 

INPUT 

TERMINAL 

12 11 

Vl(B) Vl(C) 

0.5 v 0.5V 

0.5V -0.5V 

-0.5V 0.5 v 
-0.5V -0.5V 

0.5 v 0.5 v 
0.5V -0.5V 

-0.5V 0.5V 

-0.5V -0.5V 

CIRCUIT TYPE ECL2S17 
EMITTER-COUPUD-LOGIC DECODER 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 

UNDER TEST 

LINE TERMINAL 

0 5 

7 

2 8 

3 9 

4 16 

5 

6 2 

7 4 

SEE 

TABLE 

INPUT 
SEE NOH 9 

PULSE 
GENERATOR 

Vee 
132V 

SEE NOTE 9 
OUTPUT 

e, 

Tsee 
"=' NOTE 

10 

"o 
501! 

SEE NOTE 7 SEE NOTE 8 so[! 

TEST Cl RCUIT 

i--- 50ns-
I 

INPUT 

1 I 
2.2 ± 0.2 ns -+\ 14-- --t \.- 2.2 ± 0.2 ns 

90%.~I 0J90% 
50% I I 50% 

I -'-103'-"'"-o --'1-'"0'l-"Yo- J _ _ _ _ _ _ _ 

I -i i.-. 'THL I 
-----t:::-::=L I I 

190% I 
50% I OUTPUT 

I 

-..! 1PHL 

VOLTAGE WAVEFORMS 

FIGURE 5-PROPAGATION DELAY ANO TRANSITION TIMES 

+ 400 rnV 

-,..500mV 

OBSERVED 
VOH LEVEL 

OBSERVED 
VOL LEVEL 

• 

NOTES: 7. The eight combinations of voltages at input terminals A, B, and C shown in the table of Figure 5, qre applied sequentially. With 

each combination of input voltages, the enable input, D, is pulsed from the high level to the low level to give a low-level output at 

the partiCular output line shown in the table, The input pulse is meaSured as it is applied with each combination of input voltages 

and·a waveform measurement is made at the corresponding output. 

8. The generator has the following characteristics: Zout = 50 .n, PRR = 1 MHz. 

9. The waveforms are monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe 

with an input impedance of 100 kil paralleled by 2 pF, Or a 50-il impedance system can be used. The 50-il resistor designated 
Ro is the oscilloscope input resistance In the 50-il system or a discrete resistor with a high-impedance probe. 

10. CL includes probe and fixture capacitance. A capacitance of 50 pF can be used to approximate an a-c fan-out of 10. 
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CIRCUIT TYPE' ECL2517 
EMITTER•COUPLED-LOGIC DECODER 

mechanical data 

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to. 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. 

The plastic case is electrically nonconductive. 

"' .... r" ::~syr~1061~~~lc::3 
r:-:11:0.02s~ I (IPLAQS) ~ 

' ' 

terminal designations 

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

O.o93 I (NOMINAi) 

0.160 (NOMINAi) t~1=TI=rrT<=rnT'frrl 

©00©0©0© NOTES a. The true position pin spacing is 0.100 between center 
lines. Eachpincenter!ineislocatedwithin0.010of1ts 
truelongitudinalpos1tionrelativetopins1and16. 

b Alld1mens1onsareininches"nlessotherwisenoted. 

Pin assignments are shown in the table below and correspond to the logic diagram on page 3. 
Outputs are denoted by the numbers 0 through 7. Inputs are denoted by A, S, e, and D. 
Power is supplied via the Vee. VEE. and Vas terminals. 
Vas is a reference voltage. 

PIN ASSIGNMENTS 

PIN 2 3 4 5 6 7 8 9 10 11 12 13 

ECL2517 5 6 Vee 0 Vee 2 3 c B A 

14 15 16 

o Vss 4 
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ECL INTEGRATED CIRCUITS 
TYPES ECL2520 THRU ECL2523 

DUAL PARALLEL EMITTER-FOLLOWER GATES 

ECL2500 SERIES DUAL EMITTER-COUPLED-LOGIC (ECL) PARALLEL EMITTER-FOLLOWER 
GATES FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family is specifically designed for operation from 
0°C to 75°C. 

The ECL2500 family includes: 

family features 

• Basic Gate Modules 

• l Multifunction Gate Modules I 
• Bistable Modules 

• Arithmetic Modules 

• Interface Modules 

• Memory Modules 

• High speed ... typical gate propagation delay time of 2.5 ns 

• Complementary OR/NOR outputs with capability for wired-OR connections 

• Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines 

• High noise immunity: ± 225 mV typical at 25°C 

This data sheet covers the parallel emitter-follower modules. 
Separate data sheets cover the balance. of the ECL2500 modules. 

ECL2500 series parallel emitter-follower gates 

The four ECL2500 series modules that form the dual parallel emitter-follower gate group are shown in the table below. 
These modules contain various combinations of the ECL circuit shown in the schematic of Figure A and the logic 
diagrams of Figure B. 

SUMMARY OF MODULES IN PARALLEL EMITTER-FOLLOWER GATE GROUP 

MODULE 
GATES PER INPUTS PER POSITIVE OUTPUTS PER GATE 

MODULE GATE LOGIC Y(ORI Z(NORI 

ECL2520 2 2 OR/NOR 3 1 

ECL2521 2 3 OR 3 

ECL2522 2 4 NOR 2 

ECL2523 2 3 NOR 3 
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TYPES ECL2S20 THRU ECL2S23 
DUAL PARALLEL EMITTER-FOLLOWER GATES 

schematic 

-----1 
v,, <>--------+--<>-------+---1 

I R2 h i I OUTPUTS OF 

I -t--( i : I OT1HER GATES W>RED-OR 

1 
1 

r=t-r----·r·---~= __ NODES 

I ~-i..._J : I : 
I -i-----9v2 : ~~~~s~~~~ :c: I: ,____ I I 

I ---}----~YJ :rnv~~~~~l:E 

ECL2520 

logic 
~~~~~~~~~~~~~ 

POSITIVE LOGIC 
1---- Z1 

:A==~~ 
~--Y1 

I L---- Y2 
L ____ Y3 

Z1 = Z2= z3 .. ATS 
Ylo= Y2=Y3"'A+B 

NEGATIVE LOGIC 

r---- Z1 
I 2T041NPUTS (~ I i 

~~----. ,___._...._,----rc-~--1~·---j ECL2521 ECL2522 I ,-== ~~ 
ECL2523 

-·- ~ ~ i =~--fz2 

A~-60n Rl ~+:.IGNOI 
a J _so..,.,,"----~ ~--------~v I _______ _J" 

R1 75 n 145!1 

R2 95 n 170!1 

R3 235 n 420!1 

COMPONENT VALUES 
SHOWN ARE NOMINAL 

FIGURE A-TYPICAL SCHEMATIC (EACH GATE) 

.. 
B­

--Y1 I L ___ Y2 

L---- Y3 

21 = 22 = 23 = AB 

-Y1 "' Y2 = Y3 =AB 

FIGURE B 
TYPICAL LOGIC DIAGRAMS 

Positive logic OR/NOR functions or negative logic AND/NAN D functions are provided at the Y (OR) and Z (NOR) 
outputs, as shown. 

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting 
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wire-OR node. Each 
output of a gate can be wire-OR connected independently of the other outputs of that gate. 

absolute maximum ratings (see note 1) 

Terminal voltages and currents 
Storage temperature range . . . . . . . . . 
Temperature range with supply and bias voltages applied 

TERMINAL VOLTAGE AND/OR CURRENT, TA= 0°C TO 75°C (SEE NOTES 2 AND 3) 

VOLTAGE 
TERMINAL REMARKS 

CONTINUOUS 20-µs SURGE 

'{cc 2V 4.5 v 
VEE -4 v -7 v 
Each All other -3.5V -4 v 
Input inputs open 2V 2V 

Output Y All inputs high 

Output Z All inputs low 

See table below 
-40°C to 150°C 
-40°C to 100°C 

CURRENT 

-40mA 

-40mA 

NOTES: 1. Absolute maximum ratings are limits beyond which the life of individual devices may be impaired and are never to be 

exceeded in service or testing. 

2. Maximum terminal conditions must be considered as mutually exclusive. 

3. All voltages are referenced to V9 8 • which is at GND. 
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recommended operating conditions 

Supply voltage Vee . 
Supply voltage VEE . 
Reference voltage Vas . 
Reverse bias on unused inputs 
Normalized d-c fan-out 
Load on each output 

TYPES ECL2S20 THRU ECL2S23 
DUAL PARALLEL EMITTER-FOLLOWER GATES 

Operating free-air temperature range 

1.32 v ±2% 
-3.2 v ±2% 

OV (GND) 
. -1v±0.5 v 

0 to 35 
characterized at270 Q to VEE, 50 Q to GND 

· 0°e to 75°e 

ECL2520 

1Y_J Vas 18 lA 28 2A VEE 2Y3 

1Y1 1Y2 Vee" lZ 2Z Vee 2Y1 2Y2 

DUAL 2·1NPUT OR/NOR GATE 
(.1 NOR, 3 OR OUTPUTS PER GATE) 

ECL2523 

1C Vas 18 lA 2C 28 VEE 2A 

ECL2521 

1C Vas lB lA 2C 28 VEE 2A 

1Y1 1Y2 Vee 1Y3 2Y1 Vee 2Y2 2Y3 

DUAL 3-INPUT OR GATE 
(3 OR OUTPUTS PER GATE) 

ECL2522 

Vas IC 

1Zl Vee 1Z2 2Z1 Vee 2Z2 2A 

DUAL 4-INPUT NOR GATE 
(2 NOR OUTPUTS PER GATE) 

POSITIVE LOGIC OUTPUT NEGATIVE LOGIC OUTPUT 

tz1 122 Vee 1z3 2z1 vcc 222 zz3 

DUAL 3-INPUT NOR GATE 
13 NOR OUTPUTS PER GATE) 

MODULE 

ECL2520 

ECL2521 

ECL2522 

ECL2523 

V(OR) 

A+B 

A+B+C 

Z(NOR) VIANO) Z(NAND) 

A+if AB A6 

ABC 

A+B+C+D ABcD 

A+ii+C AiiC 

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 

ECL2520 ECL2521 

INPUTS OUTPUTS INPUTS OUTPUTS 
A B. Y1 Y2 Y3 z A B c Y1 Y2 Y3 
L L L L L H L L L L L L 
x H H ·H H L H x x H H H 
H x H H H L x H x H H H 
H H H H H L x x H H H H 

H H H 
ECL2522 

H H H 

INPUTS OUTPUTS 
ECL2523 

A B .. c D Z1 -:- Z2 INPUTS OUTPUTS 
L L L L H H A B c Z1 Z2 Z3 
H L L L L L L L L H H H 
x H ·x x L L H x x L L L 
x x H x L L x H x L L L 
x x x H L L x x H L L L 
H H H H L L H H H L L L 
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TYPES 'EC12S20 .·THRO EC12S23 
DUAL·· PARALLEL EMUTER·FOUOWER GATES 

electrical characteristics at specified free-air temperature 

MODULE· 
MIN TYP MAX 

TEST 0 r:i "' "' PARAMETER TEST CONDITIONS• "' ~ &! UNIT iq "' FIGURE "' "' ISEE NOTE 41 ... ... ... ... ,. u .., .., ,,U w, w w .w 
0°C 150 720 

V1H High-level input voltage 25°C • • • • 150 720 mV 
75°C 150 120· 
0°C . -1500 'll;Q 

V1L Law-ievel input voltage 25°C .. • • • ,-1590 -150 mV 
75°C -1500 -150 

High-level output volt8ge 
0°C 290 365 

V()H(YI 2 V1 =0.2 V 25°C • • 325 400 500 mV at OR output 
75~C ,';, 41o 580 
0°e -605 -445 

VOL(Y) 
Low-level output volt~ge 

2 V1 = -0.2 V. 25°C • • -490 -425 -350 mV 
at OR output 

75°C ., .~ -385 -310 
0°C 340 415 

25°C • 375 450 525 mV 
75°C 620 606 
·0°c 280 355. 

VOH(Z) 
High-level output yoltage 

2 V1 = -0.2 V 25°C • 315 390 500 mV at NOR output 
75°C 460 580 

0°C. 290 365 
25°e· • 325 '400' 500 mV 
75°C 470 580 

low-level output voltage 0°C ~385 

VQL(Z) 2 V1 =·0.2'V 25QC • • • ..,420 -365 "~310 mV 
at NOR output 

75°C -325 -280 
0°C _;_505 455 

VOL(Z) 
Low-level output voltage 

2 V1=0.4 V 25°C • • • '-490 -425 mV at NOR output 
75°C -380 -315 

0°C 265 
VQH(Y) 

Hig.h-level output voltage 
2 V1=0.15V 25°C • • 300 mV 

at 0 R ,output 
..: 7&°C t::.. ...:.:.. , . 

Low-level output' voltage 
0°C 

VQL(YI 2 V1=-0.15V 25°C • • -325 mV 
at OR .outpuf 

75°C -290 
O"C 255 

25°C • 290 .mV 
High-level output v.oltage 

2 V1 =-0.15 V 
75°C 

VoH(ZI at NOR output 0°C 265 . ' 

2&°C • 300' mV 
75°C 
0°C 

VQL(ZI 
Low-level output voltage 

2 V1=0.15V 25°C • • ,-290 my at NOR output 
75°C ,, ~260 

0°C s10t 
l1H High-level input current 3 V1 =0.5 V 25°C • • •.. ... 47ot ·µA 

75°C mt 
0°C ,· " •', ·c.~:s .. · 

llL Low-level input current 4 V1-:1:;-3.,2 V 25°C . . • • -0.6t µ.A 

" .75°C Ai.St ',· 

• L 15 ~27 ·ice 
. v.( =-o.s v • ..::;,. 15 27 

or Supply cyrrent 5 25°C ,., .. a 15' mA 
-IEE 

..!. h. .l5 27 
Cin Input capacitance See Note 5 25°C • • • ii .;..:;. 6 L 
Zout Output i'Qipedance See Note'6° 25°C • • • • 5 n· 

•vaa = GNO, Vee= 1.32V ± 1%,Vee = -3.20v±1%~ 

tThese are worst-case values. ~~e ~upP:lementary Parame~er ~~as~r&.fnerh I nfo~~8d0n }Or e~c~ Si;ata. _ : .. ,. , . : ,,-'. . , , ; 
:t:These are wOnt-ca~ values fol- efght inputs ~in pa_ri:il.~eLSee sUpp1e'mantarv P~am~ter· Measurement Jnfoim8ti·f1~-f~r 88"c,h 9ate. 

NOTES: 4·. Th~~algeb'r8ic corlverlt1on -~b.ere th8. nlqs~ Postt1Ve:uMit'is- designated as maximum,is us~d in thi~:· data sheet for logic voltage 1~•'5 
only., e.g~, if -350 mV is a maximum, the typical and minimum limits are melre· negatJva -VC)lt_ttees. , . 

5. Cin is measured using' peak..curren~ techniques. A squarerwave input pulse is applied, and the inpwt c-wrrent wav~orm is int~grated 
with. respect to tlrrie tc;i: ~etermine O. CiTI == Q/V. 

6. Constant-current loads are used to determin!!! the' output.irhpedance which is deriv~ from th• ti.ope Of a Vo vs IQ curve. 
,, < ' ' • -···k ,,.. - , ~ 
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TYPES ECL2520 THRU ECl2523 
DUAL PARALLEL EMITTER-FOLLOWER GA TES 

operating characteristics at specified free-air temperature (see figure 1) 

ECL2520 ECL2521 
ECL2522 
ECL2523 

PARAMETER CL TA Y OUTPUTS Z OUTPUTS Y OUTPUTS Z OUTPUTS 
MIN TYP MAX MIN 

Propagation delay time, 0°c 3.2 
IPHL 

high-to-low-level output 4 pf ~ 2.2 3.2 4.3 1.3 

and/or ~ 3.2 
o"c 4.3 

IPLH 
Propagation delay time, 50pF ~ 3.2 4.3 5.6 2.1 
low-to-high-level output ~ 4.3 
Transition time o"c 5.1 

ITHL high-to-low-level output 4 pF ~ 2.8 5.2 6.5 1.7 

and/or 
~ 5.1 

0°C 4.9 

ITLH 
Transition time, 50 pf ~ 2.8 4.8 6.5 
low-to-high-level output ~ 4.7 

NOTE: 7. The transition times for the Z output at CL = 50 pF are: 

tTHL values are the same as for the Y output at 50 pf; 

tTLH values are the same as for the Z output at 4 pf. 

TYP MAX MIN TYP 
2.1 3.2 
2.1 3.1 2.2 3.2 
2.1 3.2 
3.1 4.3 
3.1 4.2 3.2 4.3 
3.1 4.3 
2.6 5.1 
2.6 3.9 2.8 5.2 
2.6 5.1 

4.9 
See Note 7 2.8 4.8 

4.7 

PARAMETER MEASUREMENT INFORMATION 
Vee 
1.32V 

~-r-_-_i SEE NOTE 11 

I I ,-J 
I 

MAX 

4.3 

5.6 

6.5 

6.5 

MIN TYP 
3.3 

2.2 3.2 
3.3 
4.5 

3.2 4.3 
4.5 
5.3 

2.8 5.2 
5.1 
4.9 

2.8 4.8 
4.7 

SEE NOTE 9 
OUTPUT Z 

INPUT 
SEE NOTE 9 270.n CL 

TsEE 

PULSE 
GENERATOR 

SEE NOTE 8 
50 

I : SEE NOTE 9 
I I •-l SEE NOTE 11 OUTPUT Y 
L~_-_:-.;r·~~~--<..-21_0_1_•~~'.I:'e--c-L_s_EoE~~~~Ro 

VBB -= NOTE 10 50 n 

TEST CIRCUIT 

I---- 50 ns -__..: 

2.2 ± 0.2 ns ~ re- ~ ~ 2.2 ± 0.2 ns 

90% ~I II !! _/I 90% . 

INPUT 50% I c ,ll!' 50% 
: ,._1_0%~ ___ 1_0%~ , __________ _ 

I I 
.-.I ~ 1TLH I --l ~ 1THL 

II I I I I : 
OUTPUT Z 1! _,lo"'~"O%::----t1--.,,·0"'~'"'~T------

-------l-1°"-Yf "" I • ~ 10% 

--j 1PLH r.- --l 1PHL f--

(NOR) 

OUTPUT Y 
!OR) 

1 --1 14- 'THL I .....i i-- 1TLH 

I I : .,1 ..,,,,,,.-----

I 
I 

-i 
90~0% I i 50~0% 

' 10% I 10% I l T------

1PHc :-- ~ 1PLH I--
VOLTAGE WAVEFORMS 

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES 

NOTES: 8. The generator has the fotlowing characterisiics: ,Zout =,50 !l, PAR i;:i:' 1 MHz. 

-:-NOTE 10-= 

VEE 
-3.2V 

+400 mV 

-500 mV 

V OBSERVED 
OH LEVEL 

V OBSERVED 
Ol LEVEL 

OBSE RVEO 

VOH LEVEL 

MAX 

4.3 

5.6 

6.5 

6.5 

UNIT 

ns 

ns 

ns 

ns 

9. The waveforms ar-e monitored on an oscilloscope with a rise time of less than or equal to 350 ps. Either a high-impedance probe 

with an input impedance of 100 kfl paralleled by 2 pF, or a 50-n impedance system can be used. The 50-51 resistors designated 

Ro are the oscilloscope input resistance In the 50-0 system or discrete resistors with a high-impedance probe. 

10. CL includes probe and fixture capacitance. A capacitance of 50 pf can be used to approximate an a-c fan-out of 10. 
11. Each of the output terminals is loaded as shown. 
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TYPES ECL2S20 THRO ECL2S23 
DUAL PARALLEL EMITTER-FOLLOWER GATES 

PARAMETER MEASUREMENT INFORMATIONt 

--0.5 v 

r---1SEE NOTE 11 

I I r- 270!1 
I I 

,,__ ~ 

I I VEE 

I I '-~SEE NOTE 11 I L--

L-----
v 270!1 

BB 

A. VI is applied to each input separately. 

B. Each output is tested separately. 

FIGURE 2-VOH and VOL 

r----} SEE NOTE 11 

i I i- 2100 'r-- ~ 

-0.5 v 

I : VEE 
: 1 L-) SEE NOTE 11 

L.'-:=J I "° n VBB 

VEE VEE 

Each input is tested seperately. 

FIGURE 3-11H 

50!1 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

NOTE: 11. Each of the output terminals is loaded as shown. 
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TYPES ECl2520 THRO ECl2523 
DUAL PARAUEl EMITTER-FOLLOWER GATES 

PARAMETER MEASUREMENT INFORMATIONt 

-3.2V 

r--;..-::JsEE NrE 11 

i I :l f70!J 
1 VEE 

! L~t SEE NOTE 11 

~ ~.~--- h"'" 
VEE VEE 

All inputs of both gates are connected in parallel. 

FIGURE 4-llL 

-0.5 V VEE 

r-------
1 r------OPEN 
I I 

A. Both gates are.tested simultaneously. 

B. Ice is the total current into both Vee terminals. 

FIGURE 5-lcc or IEE 

t Arrows indicate actual direction of cutre'nt flow. Current into a_,terminal is a positive value. 

NOTE: . 11. Each of the output terminals Is loaded as shown .. 
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TYPES ECL2520 THRU ECL2523 
DUAL PARALLEL EMITTER•FOLLOWER GATES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO 
INPUT CONDITIONS 

BE TESTED 

PARAMETER 
(SEE NOTE 131 

TEST OTHER 
INPUT INPUTS TA MIN TYP MAX UNIT 

(SEE NOTE 121 

INPUTS J OUTPUTS FIGURE 
UNDER 

INPUT(SI 
OF OTHER 

TEST 
OF SAME 

GATE(SI 
y z GATE 

ECL2520 Vee (pin 151 = GND, Vee (pin 3 and pin 61=1.32 V, VEE (pin 101 = -3.2 v 

13, 14 1,2, 16 iFC 290 365 
VOH(YI 2 0.2.V -0.5 v -0.5V 25°C 325 400 500 mV 

11, 12 7,8, 9 75°C 470 580 

J3, 14 1,2, 16 0°C -505 -445 
VOL(YI 2 -0.2V -0.5V -0.5 v 25°C -490 -425 -350 mV 

11, 12 7,8,9 75°C -385 -310 

13, 14 4 0°C 340 415 
VOH(ZI 2 -0.2V -0.5 v -0.5V 25°C 375 450 525 mV 

11, 12 5 75°C 520 605 • 13, 14 4 O"c -385 
VQL(ZI 2 0.2V -0.5V -0.5V 25°C -440 -365 -310 mV 

11, 12 5 75°C -325 -280 

13, 14 4 0°C -505 -455 
VQL(Z) 2 0.4 v -0.5V -0.5V 25°C -490 -425 mV 

11, 12 5 75°C -380 -315 
0°C 265 

VQH(YI 11, 12 7 2 0.15V -0.5V -0.5V 25°C 300 mV 
75°C 
ii"c 

VQL(YI 11, 12 1 2 -0.15V -0.5V -0.5V 25°C -325 mV 
75°C -290 

13, 14 0°C 510 
l1H 3 0.5 v -o:.5v -0.5V 25°C 470 µA 

11, 12 75°C 400 

11, 12. All 111puts of both gates 
O"c -0.5 

Ill 4 in parallel at ~3.2 V 
25°C -0.5 µA 

13, 14 75°C -0.5 

ECL2521 Vee (pin 151 = GND, Vee (pin 3and pin 61=1.32 v. VEE (pin 101 = ~32 v 

4-60 

9, 11, 12 5,7,8 oc 290 365 
VQH(Y) 2 0.2 v -0.5V -0.5V 25°C 325 400 500 mV 

13, 14, 16 1,2,4 75°C 470 580 
9, 11, 12 5, 7,8 0°C -505 -445 

VQL(YI 2 -0.2V -0.5 v -0.5V 25°C -490 -425 -350 mV 
13, 14, 16 1,2,4 75°C -385 -310 

oc 265 
VQH(Y) 13, 14, 16 1 2 0.15 v -0.5V -0.5V 25°C 300 mV 

75°C 
. 0°C 

VQL(YI 13, 14, 16 1 2 -0.15V -0.5V -0.5 v 25°C -325 mV 
75°C -290 

9, 11, 12 0°C 510 
l1H 3 0.5 v -0.5V -0.5·v 25°C 470 µA 

13, 14, 16 75°C 400 

9, 11, 12, All , 11puts.'o(both gates 
0°C -0.5 

l1L 4 25°C -0.5 µA 
13, 14, 16 in parallel at -3.2 V 

75°C -0.6 

NOTES: 12. See page 4 for defining term associated with each symbol. 

13. Each gate is tested separately unless otherwise noted. See mferenced test figure for output termination. Gates not under test 
have their outputs terminated in the same manner, and power applied. 
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TYPES ECl2520 THRU ECl2S23 
DUAL PARALLEL EMITTER-FOLLOWER GA TES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 

TERMINALS TO 
INPUT CONDITIONS 

eETESTED 

PARAMETER 
(SEE NOTE 13) 

TEST OTHER 
INPUT INPUTS TA MIN TYP MAX UNIT 

(SEE NOTE 12) ] OUTPUTS 
FIGURE 

UNDER 
INPUT($) 

OF OTHER 
INPUTS 

TEST 
OF SAME 

GATE(S) 
GATE y z 

EeL2522 Vee (pin 15) = GND, Vee (pin 3.and pin 6) = 1.32V, VEE (pin 101 = -3.2 v 

1, 13, 14, 16 2, 4 D°C 28D 355 

VQH(Z) 2 -D.2 v -D.5 v -D.5V 25°C 315 390 5DD mV 
8, 9, 11, 12 5, 7 75°C 460 580 

1, 13, 14, 16 2, 4 0°C -385 
VoL(ZI 2 0.2 v -0.5 v -'-D.5 v 25°C -440 -365 -310 mV 

8, 9, 11, 12 5, 7 75°C ~325 -28D 

1, 13, 14, 16 2, 4 0°C -505 -455 
VoL(ZI 2 D.4 v -D.5 v -0.5V 25°C -490 -425 mV 

8, 9, 11, 12 5, 7 75°C -380 -315 
0°C 255 

VQH(Z) 1, 13, 14, 16 2 2 -0.15 v -D.5 v -D.5 v 25°C 290 mV 
75°C 

0°C 
VQL(Z) 1, 13, 14, 16 2 2 0.15 v -0.5 v -0.5 v 25°C -290 mV 

75°C --26D 

1, 13, 14, 16 0°C 255 
llH 3 0:5 v -0.5 v -0.5V 25°C 235 µA 

8, 9, 11, 12 75°C 200 

1, 8, 9, 11. All inputs of bQth gates 
0°C -D.5 

l1L 4 
in paiallel at -3.2' V 

25°C -D.6 µA 
12, 13,.14, 16 75°C -0.8 

EeL2523 Vee (pin 15) = GND, Vee (pin 3 and pin 6) = 1.32 V, VEE (pin 10) = -3.2 v 

I i3, 14, 16 1;2, 4 D0 G 290 365 
VoH(Z) 2. -·0.2 v -0.5 v -0.5 v 25°C 325 40D 5DD mV 

9, 11, 12 5, 7, 8 75°C 470 580 

.13, 1.4. 16 1, 2, 4 2. ··. 
0°C -385 

VQL(Z) 0.2 v --0.5 v -D.5 v 25°C -·440 --'365 -31D rriV 
9, 11, 12 5, 7, 8 75°C -325 -280 

0°C -5D5 -455 
VQL(Z) 9,'11, 12 5 2 0.4 v -0.5 v -0.5 v 25°C -490 -425 mV 

.... 75°C -38D -315 
0°C 265 

VoH(Z) 9, 11, 12 5 2 -D.15V -0.5 v -0.5 v 25°G 3DD mV 
75°C 

r 0°C 

VQL(Z) 9, 11, 12 5 2 D.15 v -0.5 v -0.5 v 25°C -290 mV 
75°C -26D 

13, 14, 16 
' 

0°C 510 
l1H 3 D.5 v -D.5 v ·-D'.5 v 25°C 47D µA 

9, 11, 12 75°C 4DD 
9, 11.,-12, All inputs of both ·gates 

0°C -D.5 
IJL 4 25°C -0.5 µA 

13, 14, 16 in parallel at -3.2 V 
75°C -0.6 

NOT.ES: 12. See page 4 f.or defining term associated with each symbol. 

1.3; Each---gate- is te_st6d ·separat6ly unless<·otherWiSe rl6t&d. See referenced test ·figure for- output -termination. Gates not -under test 
have·_th-eir: outpqts termina~ed i.n th_e_.same m.anoer, ctnd _power applied. 
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TYPES ECL2520 THRU ECL2S23 
DUAL PARALLEL EMITTER-FOLLOWER GA TES 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

operating characteristics at specified free-air temperature (see figure 1) 

TERMINALS tPHL and/or tPLH tTHL and/or tTLH 
TO BE TESTED CL PROPAGATION TIMES-ns TRANSITION TIMES-ns 

ISEE NOTES 14, 15, 16) 

... TA •0°C TA=25°C TA• 75°C TA=0°C 

~I 
TA=25°C 

~I 
TA=75°C .. ~ ... i pf i " ... z ~ :i z .. )( z .. )( z ~ z .. z .. )( .. 

" .. .. ~ !! 5 !! i i > :ii > i i > i ~ 0 ... ::; ... ::; ... ::; ... ... 
ECL2520 

13, 
1, 

11, 
7, 3.2 2.2 3.2 4.3 3.2 5.1 2.8 5.2 6.5 5.1 

2, 8, 
14 

16 
12 

9 50 4.3 3.2 4.3 5.6 4.3 4.9 2.8 4.8 6.5 4.7 

13, 11, 2.1 1.3 2.1 3.1 2.1 2.6 1.7 2.6 3.9 2.6 

14 12 50 3.1 2.1 3.1 4.2 3.1 
2.61 1.7t 2.61 3.91 2.61 
4.9+ 2.8+ 4.8t 6.5! 4.7+ 

1, 9, 5, 3.2 2.2 3.2 4.3 3.2 5.1 2.8 5.2 6.5 5.1 
14, 2, 11, 7, 
16 4 12 8 50 4.3 3.2 4.3 5.6 4.3 4.9 2.8 4.8 6.5 4.7 

2. 
8, 

5, 3.3 2.2 3.2 4.3 3.3 5.3 2.8 5.2 6.5 5.1 
13, 9, 
14, 11, 

50 4.5 3.2 4.3 5.6 4.5 4.9 2.8 4.8 6.5 4.7 
16 12 

ECL2523 
13, 1, 9, 5, 3.3 2.2 3.2 4.3 3.3 5.3 2.8 5.2 6.5 5.1 
14, 2, 11, 7, 
16 12 8 50 4.5 3.2 4.3 5.6 4.5 4.9 2.8 4.8 6.5 4.7 

t For tTLH only. 

+For tTHL only. 

NOTES: 14. Each gate is tested separately. 
15. The input pulse is measured as it is applied sequentially to each input of the gate under test, and a waveform measurement is 

made at each of the outputs of that gate. Times are as defined in Figure 1. 

16. Bias voltages and loads for the gate under test are shown in Figure 1. The unused gate has inputs btased'to -0.5 V, outputs 

under load, and power applied. 

GENERAL APPLICATION INFORMATION 

Multiple Vee terminals have been supplied to reduce crosstalk noise. All Vee terminals should be connected even if all 
gates in a module are not used. 

Applications of the parallel emitter-follower gates at other than data sheet conditions are covered in a separate 
EeL2500 Series application document. 

General loading for fan-out may be divided into two classes: 

CLASS I Short-Line or Cluster Loading. 

Loads which can be connected within two inches of any source can be treated as lumped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 

CLASS II Long-Line or Distributive Loading. 

These loads must be treated as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS I loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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TYPES ECL2S20 THRO ECL2S23 
DUAL PARALLEL EMITTER-FOLLOWER GATES 

mechanical data 

The circuit bars are mounted on a 16-lead frame anci encapsulated within a plastic c6mpounc:L The compound will 
withstand soldering temperatures with .no deformation and circuit performance characteristics remain stable-when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-ineh sep(!ration and inserted, sufficient tension is provided to secure 
the package in,the board during soldering. Silver-plated leads require no-'additi~nal cleaning or Processing,when used in 
50ldered asser;nbly. 

The plastic case is electrically nonconductive .. 

~ 
t·:::~~~,~~: r--:1: o.01s--i · 
1:(1Pf;~l$').1. . 

' ' 

terminal designi:itions 

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

o,.otJ.l'!NOMINAI) 

o.u~o (NOMINAl1 _,,~\=i'iS'i'Ti:'ffitrcF 

©©©©©@©@ NOTES: e. Ttie' true-P'?sition l)in spacing is 0.100 betwiten center: 
lines. Eachpin.can~rlineislocatedwithin 0.010ofits 
true longitudinal Positionrelativetopins1and16. 

b. All dimem;ioMalll in inches unless otherwise noted. 

--+---r-t \(\( 'If \f \( \( \llf, 0.036 MIN 
0.140MIM 

0.07$ 
ltD.020 

(ll,IA(E'SJ 

0.011.it0.003 
(16 ,LACfS) 

Pin assignments are shown_ in the,table belovv and correspond to the logic diagrams on page 3. 
Outputs are denoted !>Y Y or Z. Inputs are denoted by A, B, c: etc .. 
Respi!ctive inputs and outputs are identified by a gate number preceding the pin symbol. 
Power iss~pplied via the Vee. VEE. and v·BB terminals. 
Vse is a reference voltage. 

PIN ASSIGNMENTS 

2 3- 4 5 6 7 B 9 10 11 
1Y2 Vee 1Z 2Z v c 2Y1 2Y2 2Y3 v ?,A 
1Y2 Vee 1Y3 2Y1 V·e 2Y2 2Y3 2A V E 28 
1f:1 Vee 1Z2 2Z1 Vee 2Z2 2A 28 VEE 2e 
1 2 vc;e 1 3 2Z1 Ve 2Z2 2Z3 2A Vee 28 

PRINTED 11!'1 U.S.A. 

12 
28 
2C 
20 
2e 

13 14 

1A 18 
1A 18 
18 1e 
1A 1e 

Tl cannot auume ·any tespoosibility fot ally clrcuits sbown 
or .repres.ent that th~y are free fr)m patent infringement. TEXAS INSTRUMENTS 

INCORPdRATED 
EXAS INSTRUMENTS RESERVES THI RIGHT TO MAKE CHANGES AT ANY TIME 
N ORDER TO IMPROVE OESIGN &ND TO s~rPLY THE BE$T PRODUCT POSSIBLE. 

POST OFFIC.E aox 5012 • DALLAS •. TEXA~ 1s,ua ' 

15 16 
v 1Y3 
v 1e 

Vee 10 

VB-B 1e 
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Tl world-wide sales offices 
ALABAMA 

Sahara Office Park Bldg., Suite 111 
3313 Memorial Parkway, S.W. 

Huntsville, Alabama 35801 
205-881-4061 

ARIZONA 

2535 W. Camelback Rd., Suite ID 
Phoenix, Arizona 85017 

602-279·5531 

CALIFORNIA 

1800 North Argyle Ave. 
Hollywood, California 90028 

213-466-7251 

5005 West Century Blvd., Suite 208 
Inglewood, California 90301 

213-673-3943 
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ECL INTEGRATED CIRCUITS 
TYPES .· ECL2530, ECL2531 

. DUAL LINE :RECEIVER AND DUAL LINl DRIVER 

ECL2500 SERIES EMITTER~COUPLED-LOGIC (ECL) 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 

FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family of ECL 
functionswith basic gate.defays of 2 tp 3 ns per stage. 
The family is specifically designed for operation from 
0°Cto 75°C. 

The ECL2500 family includes: 

• Basic Gate Modules 

• Multifunction Gate Modules 

• Bistable Modules 

family features 

•· High speed . • ..typical gate propagation delay time of 2.5 ns 

• Arithl11¢tic Modules 

• I interface Modules l 
• Memor;y Module 

• complementary OR/NOR outputs with .capability for wired-OR col'l~ections 

• Designed for use with transmissionJines to.ensure maximum'•'signal transmissionwithout noise. Characterized for 
50-ohm lines 

• High noise immunity: ± 225 mV typical at 25°.C .· • ·.. . •· .. ,,., -.:'. - . c· - .. ,' 

This data sheet covers the line receiver and the line driver modules. 
Separate data sheets cover the balance of the ECL2500 modules. 

ECL2500 series line receiver and line driver 
. . . 

The ECL2500 series dual line receiver and dual line driver modules are shown in the tables below. These modules 
contain various combinations of the ~CL circuit shqwn in the schematic of Figure A and the logic diagrams of Figure B. 

;_ -'-
SUMMARY OF LINE RECEIVER AND LINE DRIVER MODULES 

D!FFERENTIAL DIFFERENTIAL DIFFERENTIAl.,OUTPUTS 
POSITIVE 

MODULE AMPLIFIERS INPl,ITSPER PER AMPLIFIER 
LOGIC 

PER MODULE AMPLIFIER A A 

ECL2530 

Line Receiver 
2 2 NOR/OR 1 1 

.c 

-'-
.. .. 

GATES PER 
-cc 

INPUTS PER POSITIVE OUTPUTS PER GATE 
MODULE 

MODULE GATE LOGIC Y(OR) Z(NORI 

ECL2531 
.2 2 NOR./OR 1 1i 

line D'rive·r· 
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TYPES ECL2530;, ECL2531 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 

schematic logic 
..-~__,.~....,..,..,..--~~~~~~~~~ ..... 

vee 

R3 

I 

L_ 

----------, 
I 
I 
I 

I 
Y for ECL2531 
A OUTPUT FOR ECL2530 

"""--+--~-~z for ECL2531, 
A OUTPUT FOR ECL2530 

f-----ovBB for ECL2531, 
A INPUT FOR ECL2530 

I 
I 
I 

. ~-~~-_,VEE 
__ c_J 

COMPONENT VALUES 
SHOWN ARE NOMINAL 
IN OHMS 

Input B is available on ECL2531 only 

eCL2530 
eCL2531 

R1 R2 R3 
145 145 50 
100 120 50 

R4 R5 RS 
50 420 
50 290 50 

FIGURE A-SCHEMATIC (each gate) 

PnSITIVE LOGIC 

A~Z=A+B 
B~Y=A+B 

NEGATIVE LOGIC 

:=D=~::: 

FIGURE B-ECL2531 LOGIC DIAGRAMS 

Positive logic OR/NOR functions or nll!lative logic AND/NANO functions.are provided at the Y (OR) and Z (NOR) 
outputs, as shown. When the A input of the ECL2530 is connected to Vss. the A and A outputs function as OR (Y) 
and NOR (Z) outputs· respectively; and vice versa when the A input is connected to Vss. 

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting 
emitter-follower outputs of separate gates together. Only one pull-down resistor is required for each wired-OR node. 

absolute maximum ratings (see note 1) 

Terminal voltages and currents . . . . . . . . . 
Storage temperature range . . . . . . . . . 
Temperature range with supply and bias voltage applied 

See table below 
-40°C to 150°C 
-40°C to 100°C 

TERMINAL VOLTAGE AND/OR CURRENT. TA = 0°C to 75°C ISEE NOTES 2 AND 31 

VOLTAGE CURRENT 
TERMINAL REMARKS I CONTINUOUS 20-µsSURGE . ECL2530 ECL2531 

Vet 2V 4.5V 

Vee -4V ..:.1v 
Each Other input of.eCL2530·at Vas. -3.5V -4V 

Input all other inPuts of ECL2531 open 2V ·. 2V 

Output Y Alf lnputs (lnput A of eCL2530I high -40mA -50mA 

OutputZ , All inputs (input A of ECL2530I low -40mA -50mA 

NOTES: 1. Absolute maximum ratings are-lirTiits:beyond-which the Hfe of individual devices may be impaired and are_nev~r ~9 be exceeded in 
serVice or testing. 

2. Maximum terminal conditions must be considered as mutually exclusive. 

3. All voltages are referenced to Vss, which is at GND. 
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logic 
ECL2530 ,. 

NC 1A '2A 2A VEE NC 

'~. i 

NC ,~, •cc 2A ··.Yee 2A• Ne Ne 

QUAL L.INEREcE~v'ER 
JllC'-'NQ I nt$'nllt C.cmnectipn 

" " r.- '' 

JYPESyJq:2530, ~CL2531 
DU Alt LINE ·-ECEIVER AND, PUAL LINE DRIVER 

ECL2531 ECL2530t 

2A POSITIVE NEGATIVE 

J,.OGJC 1.,,091.c. 
A (OR} A !NO"'i AIANDI AINANDI 

A 'A. A A. 
twith A input; at ~Ii~· 

,1Y Vee_ TZ "! •cc 2Z NC 

DUAL.LINE DRIVER 
NC-..,No 1~ti.rna1cnnnecti0n 

:s~pply voltage:V cc' ; , . . ., '· l.32 v ± 2% 
S~qJ?ly~q!~Cl!!!l)lf!E i ,, , . ... .. ~J.2.V ±~% 
Referel)ce voltage VB£! " • . , . .,.. · • 0 V (GN Ol 
Rievlf~e'.~i~tonunusedin~!Jts : 'i:,r~· ".;',('7±0.s v 
f\!6rma1lzedd-Cfiin-ilut ... , . '. ....... ·:·.: .• '.:,::7 .• ~:· •••• ~: •• : ''.o'@as 

:'·.T Load'·<>!) each output .· .E,Ct-253() cbaraGt~!i:!~ at 27i>'Q'.iP~:EE> S!>Ofh Gr-JD 
«/-~;··\' ~.ec~,s-~."e,h~act~rtz~,-.at 13~~·f2··t~»- VEE~,·~5:'2. tc;» G~e~. 

,~ ~llrati~gfree'.airtemper~ur~range. , 1 , : .~ , ·••: .; •.•. ; • "'" '> '. ''. .~~ O~CJp•75~C 
. :• 1i< .:• 'GEl'.iERA.LAPP~lCAtlON INFORMATtON ·' ' . '· 

• ' < , ,, , , r - ' -

· Multi~)e Vee terminals have bee~ supplii!d to.rec1uc&',:cro$Stal~ noise: 'A'uvct termi11afs sho~ld Ile con~~ed even if ~II 
~jeS::fo a· nlOdufeare nof~SeG; , T . .. . . . . ' . 

_,, 

-~pj'Jlic~tions .on-h~·lirre r~~lilerand··th!!linfi dti~.e;'t'n~utes' at other than da,ta sheet c:Ond.idons arir C9ver,ed •in a 
· 1 , st!par(!t!'! ECL2500 series applicati.()n c,locumer1t. · 

r'l~~f~eorl lo,ap~ng for fao'<>~frii11v, b~ ;lvid~' i~.io two ci1#s~: 

• 

Shl>rt~lfoe.~ Ctuster Lbac:ling. . .. ·· . ·· · .. · ·. . . .·.· . .•. .· . · . . , ... ·. · .•· .·· 
J.:oads w.f1i.ch pan hi! .connected within two inches of any s0urce ~;, be treat~. as· iumped d1pacitiv!!' loads 
!l)l}iiqn:incJU!;l,e ;the gate input$. ~m;I stu.b-line ~pa\litan~es.·S;,,.;itch.iQg tim~·can b,e·imt!lrpolat~d aC.cord.ifl91.y;;> 
No two'.d0tted outputs ean be more thitn:.two i!'\cftes apart .for thi&1ease;: 

.. <:~~~H;:J~~~il;i!l~~~~iit~1~.utr~)~9~,cti11!!:'... .. '···. . ...... · . , ··.· .. . . . .. 
. Tpese loads m1.1st be treated as .11.1mped loads along a tral)§rQi~i?n,ljl;\E!;Wid tei:rnin<1tion ,sho.uld be at.the end 

of the tra~q:1Jssioii c:hait1, ~ niore than ~o pF .of load is: recomme~ded per 4.5 incbeset50-ohr:n printed· 
line (with dleteCtric constlli'lt of 4.5) In orde.r that the .reflection ~oeffici.ent be no greater than 20%-' lf'ttw 
toads ilfe lu~ped · lo<1c;ls (Jf 20 pF; they must b~ 4.5 inches apart., If individual. gates and CL,ASS I lo!lds are 
dist~ibuted,;theyl!1ust npt•exceed the 20 pF per 4.5 inch~s of fi.ne:. · · · · 

T.tKAS.'·INSTRUMENT.sf' 
. INCORPQRATED . . 

Ros:r: OFf'.'"iq:E BOX' 5012 .•. ' DALLAS, 'l':EXAS -7~22-2·. ', 



TYPES ECL2S30, ·E(l2S31 
DUAbUNE· RECEIVER.· AND DUAl LINE DRIVER 

electrical characteristics at specified free-air temperature 

• 

4'-68 

PARAMETER TEST 
ECL25l0 ECL2531 

(SEE NOTE 4) FIG.URE 
TEST CONDITIONS* MIN 'TVP MAX MIN TYP MAX Ul\llT 

(SEE NOTE 5) (SEE NOTE 51 -
0°C 150 720 150 720 

V.IH High·level .input yoltage 25°C 150 720 150 720 mV 

I 75°c 150 720 150 720 
0°C -1500 -150 -1500 -150 

. , V.IL Low-Level input voltag.e 25°C -1500 -150 ~1500· ~150 mV 
.75°C -1500 -150 -1500 -".. .-150· 

High·level output voltage' 
QoC 290 365 

VOH(Y) 2 V1 c 0.2 V 25°C 325 400 475 mV 
at OR output 

75°C _:_ 470 _:_ \ 560 

Low-level output voltage 
0°C -505 -450 

VOL(Y) 2 v, = -0.2 v 25°C ' -495 -430 -355 mV 
at OR output 

75°C -390 -310 

High-level output voltage 
0°C 315 390 290 365 

VOH(Z) 2 V1 = -0.2 V 25°C 350 425 500 325 400 475 mV at NOR output 
75°C 495 580 47D 560 -

Low-level out.put voltage D0 c -385 -4DD 
VOL(Z) 2 V1=D.2V 25°C -44D -365 ...'.31D -450 -38D -310 mV 

at NOR output 
75°C -325 -280 -34D -280 

Low-leve.I output voltage 
D°C -505 -455 -5D5 -460 

VOL(Z) 2 V1=0.4V 25°C -49D -425 -495 -430 mV 
at NOR output 

75°C -38D -315 -385 ~315 I -'-
High-level output voltage 

D°C 27D 

VoH(Yj 2 V1=0.15V 25°C 3D5 mV at OR output 
75°C ·,· ... !.::_ 

Low-level output voltage 
0°C 

VoL(Y) 2 V1 = -0.15 V 25°C -33D mV 
at OR output 

75°C -'290 

High-level output.voltage 
D°C 290 

VOH(Z) 2 V1 = -0.15 V 25°C 325 mV 
at NOR output 

75°C 

Low-level output voltage 
D°C 

VoL(Z) 2 V1 =0.15V 25°C -29D ~ mV 
at NOR output 

75°C "260' 
0°C 255 385 

llH High-level input current 3 v, = 0.5 v 
I 

25°C 235 350 µA 
75°C 2DO 30D 

0°C -D.fr -0.5 
llL Low-level input current 4 V1=-3.2V 25°C -0.5 -0.5 µA 

75°C -0.5 -D.5 

•cc 
or Supply current 5 V1 '° -D.5 V 25°C ·0 15. 12 22 mA 
IEE 

Cin Input capacitance See Note 6 25"C 5 
"--'-

5 
--'-

pF 

Zout Output impedance See Note 7 25·'c 5 5 [l 

'Vee= GND, v.cc= 1.32 v ±1%, Vee= -3.20 v±1%. 

NOTES: 4. When the A- irlPut Of the ECL2530 is'-- conriected to- v'a8 , ·the' A ·t!lnd 'A -'outputs ·fUrlctiOli aS- OR (Yf -and _NOR (Z) outputs 

respectively; and vice versa wl:len -:the A input is connected to·V99. 
5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic voltage levels 

only, e.g., if- -350 mV is a maximum, the typical and minimum limits are more negative voltc;1ges. 

6. Cin is measured using peak-current techniques. A square-Wave input pu-:1se -is applie·d and the input Current WaVeforril i'S irlt8grated 

With respect to tinle ·to--deteirriine o. -ci·il = ··o.;v. 
7. COnstant:.:current loads ate'. used to determine the output'. imp&da:'hc-e:whi-ch is .derived from the slope of a YO '\l's lo curve. 
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TYPES ECL2530, ECL2531 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 

operating characteristics at specified free-air temperature (see figure 1) 

ECL2530 ECL2531 

PARAMETER cl TA ANY OUTPUT ANY OUTPUT 

tPHL 

tpLH 

t"fHL 

tTLH 

MIN TYP MAX MIN TYP 

0°C 2.1 2.7 
Propagation delay time, 

4 pF 25°C 1.3 2.1 3 1.8 2.7 
high-to-low-level output 

75°C 2.2 2.8 
and/or 

0°C 3.1 3.5 
Propagation delay time, 

50 pF 25°C 2.3 3.1 4.2 2.6 3.5 
low-to-high-level output 

75°C 3.1 3.5 

0°C 2.7 3.8 
Transition time, 

4 pF 25°C 1.6 2.9 4.2 2.5 3.8 
high-to-low-level· output 

75°C 2.8 3.9 
and/or 

0°C 3.6 3.7 
Transition time, 

50 pF 25°C 2.2 3.6 6 2.5 3.7 
low-to,high-level output 

75°C 3.6 3.7 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

I ~~~E 9 

Vee 
1.32 v SEE NOTE 9 

OUTPUT Z 

PULSE 
GENERATOR 

SEE NOTE 8 

2.2 ± _0.2 · ns 

INPUT 

OUTPUT Z 
(NORr 

~---------

1 

I 

tl 1R2 ISEE 
NOTE 

--:::10 -=-

TEST CIRCUIT 

~ 50ns ~ 
------j r--- -~ }----- 2.2 ± 0.2 ns 

g~~~ ... ~-'-0%~---'-0~3 1E~o~ - ___ .c _ --

1 ___. fe- 'TLH : --1 "-- 1THL 

Ill Wol I 1l·~9os%0··.1 __ [1--------· I so:o% • 
-------1-I -' o'--%. I [ l 10% 

I I I I I 1PLH i-- I 1PHL i--
1 --..i ..... 'THL I --..! 

-~-'---'---1-'-'----I I I : 
t----
1 

OUTPUT Y 
(QR) 

I 
I 
I 

I 

90% 

50% 

tPH_L 

90% 

I 

I 
I 

I I 50% 

._1_0% __ --+1_,_0_%~·+- ------

~ f--
VOLTAGE WAVEFORMS 

FIGURE .1-PROPAGATION DELAY ANO TRANSITION TIMES 

R3 

R1 

ECL2530 

ECL2531 

270!1 

135!1 

+400.mV 

-500 mV 

OBSERVED 
VOH LEVE;L 

OBSERVED 

VOL LEVEL 

OBSERVED 
VOH LEVEL 

NOTES: 8. The generator has. tlie following.characteristics:. Zaut·"". 50 il, PRR = 1 .MHz. 

MAX 

3.7 

4.6 

5 

5 

R2 

Not Used 

50!1 

UNIT 

ns 

ns 

ns 

ns 

R3 

50!1 

50!1 

·9. The·waveforms are monitored on an osc,illoscope with a rise time of less than.or equal to 350 ps. Either a hiQh-impedanCe.probe 

with an input impedance. of 100 kil paralleled by 2 pF or a. 50-il impedance system can be used. Resistors R3 are, the 

oscilloscope. input resistance ,iii the 50-n System or discrete resistors with a high·impedance probe. 

10. CL includes probe and fixture capa.cit8nce. A capacitance of 50 pf can be used to approximate an a-c fan-out .of 10. 
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TYPES ECL2530, ECL2531 
DUAL LINE RECEIVER AND .DUAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATIONt 

R2 
VO 

r--- ! 
I 
I 
I 

vi 0 R2 

l 
--0.5 v VO 

VEE VEE ! 
A. V 1 is applied to each input separately. 
B. Each output is tested separately. 
C. For ECL2530, R 1 = 270 n and R2 = 50 n. 

For ECL2531, Rl = 135 n and R2= 25 n . 

l 
I 

' 0 
-0.5 v 

A. Each input is tested separately. 

R1 R2 

R1 R2 

B. For ECL2530, R 1 = 270 n and R2 = 50 n. 
For ECL2531, R1=135 n and R2 = 25 n. 

• 
FIGURE 2-VOH AND VOL FIGURE 3-llH . ------+------

4-70 

Vee 

R1 R2 

I 
L--- OPEN 

Rt R2 

-3.2V 

-0.5 v 

A. All inputs of both gates are connected in paralfel. A. Both gates are tested simultaneously. 
B. For ECL2530, R 1 = 270 n and R2 = 50 n. B. Ice is the total current into both Vee terminals. 

For ECL2531, R1=135 n and R2 = 25 n. 
FIGURE 4-llL FIGURE 5-ICC or IEE 

t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 

terminal designations 

Pin assignments are shown in the table below and correspond to the logic diagrams of page 3. 
Outputs are denoted by A and A for ECL2530, Y and Z for ECL2531. Inputs are denoted by A, A, or B. 
Respective inputs and outputs are identified by a gate number preceding the pin symbol. 
Power is supplied via the Vee. VEE. and Vss terminals. 
Vss is a reference voltage. 
NC indicates no internal connection. 

PIN ASSIGNMENTS 
PIN 1 2 3 4 5 6 7 8 9 to 11 12 13 14 

ECL2530 I NC 
lA 

Vee 
lA 2A 

Vee 
2A 

NC NC VEE 
2A 2A 

NC 
IA 

(OUT) (OUTI (OUTI (OUT) (IN) (IN) (IN) 

ECL2531 I NC 1Y '{cc_ 1Z 2Y ~ 2Z NC 2A V!iE._ 28 NC NC 1A 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPES ICL2530, ECL2531 
DUAL LINE RECEIVER AND DUAL LINE DRIVER 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

electrical characteristics at specified free-air temperature 
TERMINALS TO 

BE TESTED 
INPUT CONDITIONS 

PARAMETER 
{SEE NOTE 121 

TEST INPUT OTHER INPUTS 
TA MIN TYP MAX UNIT 

{SEE NOTES4AND11) I~PUTS FIGURE UNDER INPUT{SI OF OTHER 
INPUTS TEST OF SAME GATE ISi {SEE NOTE 51 

y z GATE 

ECL2530 Vee (pon 3 and pon 6) • 1 32 V Vee {pon 10) • -3 2 V 

14 4 
0°C 315 390 

VoH{Z) 
16 2 

2 -0.2 v GND OPEN 25°C 350 425 500 mV 
11 7 
12 5 

75°C 495 580 

14 4 
0°C -385 

16 2 
VOL{ZI 11 7 

2 0.2 v GND OPEN 25°C -440 -365 ~310 mV 

12 5 
75'C -325 -280 

14 4 
0°C -505 -455 

VOLIZI 
16 2 

2 0.4 v GND OPEN 25°C -490 -425 mV 
11 7 
12 5 

75°C -380 -315 

0°C 290 

VOH{ZI 11 7 2 -0.15V GND OPEN 25°C 325 mV 
75°C 
0°C 

VoL{ZI 11 7 2 0.15 v GND OPEN 25°C -290. mV 

75°C -260 
14 

0°C 255 
16 

l1H 11 3 0.5V GND OPEN 25°C 235 µA 

12 
75°C 200 

11, 12, All inputs of both gates 
0°C -0.5 

l1L 4 25°C -0.5 µA 
14, 16 in parallel at -3.2 V 

75°C -0.5 

- - -EeL2531 Vee {pon 15) - GND, Vee {pon 3 and pon 6) - 1.32 V, Vee {pm 10) - -3.2 V 

14, 16 2 0°C 290 365 

VOHIYI 2 0.2 v -0.5V -0.5 v 25°C 325 400 475 mV 
9, 11 5 75°C 470 560 

14, 16 2- O'C -505 -450 

VOL{Y) 2 -0.2 v --0.5V -0.5V 25°C -495 -430 -355 mV 
9, 11 5 75°C --'390 -310 

14, 16 4 ooc. 290 365 

VOH{Z) 2 -0.2V -0.5V -0.5V 25°C 325 400 475 mV 
9, 11 7 75°C 470 560 

14, 16 4 0°C -400 

VOL{ZI 2 0.2 v -0.5 v -0.5 v 25°C -450 -380 -310 mV 
9, 11 7 75°C -340 . -280 

14, 16 4 0°C -505 -460 

VOL{ZI 2 0.4 v --0.5 v ·-0.5V 25°C -495 -430 mV 
9, 11 7 75°C -385 -315 

0°C 270 

VOHIYI 9 5 2 0.15 v -0.5 v -0.5 v 25°C 305 mV 
75°C 
0°C 

VOL{YI 9 5 2 -0.15V -0.5V -0.5 v 25°C -330 mV 
75°C -290 

14, 16 O'C 385 

l1H 3 0.5 v -0.5V -0.5 v 25°C 350 µA 

__:__: 
9, 11 75°C '300 

9, 11, All inputs of both gates 
0°C -0.5 

ht 4 25°C -0.5 µA 
14, 16 in parallel at -3.2 V 

75°C -0.5 

NOTES: 4. When the A input of the ECL2530 is connected to v 68 , the A and A· outputs function as OR (Y) ·~nd NOR (Z) outputs 

respectively;·and vice versa when the A input is connec.ted to Vas· 
5. The algebraic convention where the most positive limit is designated as maximum is used in this data sheet for logic .voltaQe levels 

only, e.g., if -350 mV is a maximum, the typical and min'imum limits are more negative voltages. 

11. See page 4 fqr defining tei'm associated with each symbol. 

12. Each Qate is tested separately unless otherwise noted~ See i"eference'd test figure for output termination. Gates not under test have 

their outputiUerminated in the same manner, and power applied. 
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TYPES ECL2S30, ECl2S31 
DUAL LINE RECEIVER AND .DUAL LINE DRIVER 

SUPPLEMENTARY PARAMETER MEASUREMENT INFORMATION 

operating characteristics at specified free-air temperature (see figure 1) 

TERMINALS 

TO BE TESTED 
(SEE NOTES 13, 14, 15) 

I-

I I- a: !:; ::i 
0.. I- 0.. 

~ 
::i ~ 0 

ECL2530 (See Note 16) 

2 
14 

4 

5 
11 

7 

ECL2531 

14, 16 2• 
4 

16 

12 

9, 11 

I-
a: 
I-
::i 
0 

4 

2 

7 

5 

5, 
7 

CL 

pf 

4 

50 

4 

50 

4 

50 

tPHL and/or tPLH 
PROPAGATION TIMES-ns 

TA= 0°C TA= 25°C TA =75°C 

)( )( )( z 0.. z 0.. z 0.. 

:i! > cl: :ii > ~ :ii > cl: 
I- ::!: I- I- ::!: 

2.1 1.3 2.1 3 2.2 

3.1 2.3 3.1 4.2 3.1 

2.1 1.3 2.1 3 2.2 

3.1 2.3 3.1 4.2 3.1 

2.7 1.8 2.7 3.7 2.8 

3.5 2.6 3.5 4.6 3.5 

tTHL and/or tTLH 
TRANSIT ION .TIMES-ns 

TA =0°C TA= 25°C TA= 75°C 

)( )( )( z 0.. z 0.. z. 0.. 

:ii > cl: 
:ii > cl: :ii > <t 

I- ::!: I- ::!: I- ::!: 

2.7 1.6 2.9 4.2 2.8 

3.6 2.2 3.6 6 3.6 

2.7 1.6 2.9 4.2 2.8 

3.6 I 2.2 3.6 6 3.6 

3.8 2.5 3.8 5 3.9 

3.7 2.5 3.7 5 3.7 

.NOTES: 13. Each gate is tested separately. 
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14. The input pulse is measured as it is applied sequentially to each input of the gate under test and a waveform measurement is 
made at each of the outputs of that gate. Times are as defined in Figure 1. 

15. Bias voltages .and loads for the gate under test are shown in Figure 1. The unused gate has inputs biased to -0.5 V, outputs 
under load, and power applied. 

16. When an input pulse is applied to pin 11, pin 12 is at GND, and vice versa. The same relationship holds true between pins 14 and 

16. 

mechanical data 

The circuit .bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Silver-plated leads require no'additional cleaning or processing when used in 
soldered assembly. 

The plastic case is electrically nonconductive. 

16-PIN PLASTIC DUAL-IN-LINE PACKAGE.OUTLINE 

0.080 {NOMINAl/ 

'" ,,. 
I( !6 ,~:~:s~4t--·-~.~, ~~~-:3 
r-±oms--i 
I ( IPlACfS I I 

' ' 

1l.07S 
"'0.0~0 

TEXAS INSTRUMENTS 
INCORPORATED 

F'OST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

NOTES· 

b. All dimensions are ininchesunlessotherwisenoti<d 

P~INTED IN U.S.A 

Tl cannot assume any responsibility for Ony citcuits ~hown 

or represent thol they ore free from patent infringement 

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY 1 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSI 



ECL INTEGRATED CIRCUITS 
TYPES ECL2S36, .ECL2S37 

Hll-TO-ECL AND ECL-TO• HU CONVERTERS 

ECL2500SERIES EMITTER,COUPLED-LOGIC (ECL) LEVEL CONVERTERS 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYST.EMS 

description 

The ECL2500 series is a compatible family of ECL functions 
with basic gate delays of 2 to 3 ns per stage. The family is 
specifically designed for operation from 0°C to 75°C. 

The ECL2500 family includes: 

• Basic Gate Modules 

• Multifunction Gate Modules 

• Bistable Modules 

• J Interface Modules I 
• Memory .Module 

family features 

• High speed ... typic~I gate propagation delay tim.e of 2:5 ns 

• Complementary OR/NOR outputs with capability for wired.OR connections 

• Designed for use ~ith transmission lines to. ensure maximum signal transmission without noise. Characterized for 
50-ohm lines ..... 

• Hi!Jll noise immunity: ± 225 mV typical at 25°C 

This data sheet covers the ECL-to-HLL and HLL-to-ECL converter modules •. 
Separate data sheets cover.the• ba.lai:ice of the ECL2500 modules. 

',,', ', .-_ ' ·-"" --1. - ' ' ,._,.,_,__ ,. ·, " ' 

ECL2500 series ECL-to-HL:L and HLL-to-ECL converters 

ihe ECL2531f contains tV..o high-leveHo~ic-to-emitier-coupletl-logic. ronverters each having a11,HLL injjut (B'*) arid· an 
ECL input (A) .. l;ach C()ny~rter has complementary £;CL ()tJtp~ts, The ECL input .It\) is provided to b~usedas an 
INHIBIT JENAB LE control. When input A is low, the, converter is.enabled and the output state is determil)!!d by,input 
B*. When input A is high, output Y is high and output Z is low regardless of the state of input B*. 

The ECL2537 contains two emitter-coµpled-logic-to-high-level-logic convertf!rs. Each.converter has two ECL inputs.and 
complementary HLL outputs. 

The ECL2536 and ,ECL2537 are summarized in the table.below, sbown.schem~tically in Figure A, and shown logically 
in Figure B. . 

CONVERTE.R 

ECL2537 

DUAL ECL·TO-HLL 

CONVERTER 

SUMMARY OF HLL-TO-ECL AND ECL-TO-HLL CONVERTERS 

INl'UTS PIER . POSITIVE 

GATE LOGIC 

2 
1 H LL, i,nput 

OR!NOR 
1' EC.I.. inhibit input 

2 2 OR/NOR .• 

:TEXAS INSTRUMENTS 
1NCORPORATED 

POST OFFIC£ eox 5012 - • DALL.AS, -TEXAS 75222 

OUTPUTS PER GATE 

V (OR) Z (NORI 

t ' 

• 
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TYPES ECL2536, ECL2537 
HLL.:TO-ECL AND· ECL-lO•Hll CONVERTERS 

schematic 
1/2 ECL2536 HLL-to-ECL CONVERTER 
r- - - - - -- - - - -. - - -

•cc 
Ve. 0-----------. 

HLL 
INPUT .. 

- - -, 
I 
I 
I 
I 

OUTPUTS OF 
OTHER GATES 

ECL ~--'---4--~-+-----..... ---+-----4--------<>vEE 
INPUT 

(INHIBIT} 

A 

COMPONENT 
VALUES SHOWN 

ARE NOMINAL 

1/2 ECL2537 ECL-to-HLL CONVERTER ,-------------, 
VC+ I 

70 H 

I 
I 
I 

z 
I 
I 

t--7"VO\l\!l-<;>Yu 

CGNDI 
310.U 

'--+---+-----<1>--~.,.,.,.~vEE 

_______ __J 

FIGURE A-SCHEMATIC 

I __, 

TO 
NEGATIVE 
VOLTAGE 

lo ic 

POSITIVE LOGIC 

NEGATIVE LOGIC 

B = B * for ECL2536 

FIGURE B 

LOGIC DIAGRAMS 

Positive logic OR/NOR functions or negative logic AND/NANO functions are provided at the Y (OR) and Z (NOR) 
outputs, as shown. 

logic 

Emitter-follower outputs require an external pull-down resistor. For ECL2536 only, the wired-OR function can be 
obtained by connecting emitter-follower outputs of separate gates together. Only one pull-down resistor is required for 
each wired-OR node. ECL2537 outputs require pull-down resistors (RT in schematic above) to sink the low-level input 
current of the driven HLL inputs. ECL2537 cannot have wired-OR connections. 

ECL2536 ECL2537 

1A NC 18* ~~~ 28* 2A VEE Vu 1e 1A 28 2A Vee Vee 

' POSITIVE NEGATIVE 
LOGIC LOGIC 

MODULE 
y z y z 

I (OR) (NOR) (AND) (NANDI 

ECL2536 A+B* A+B* AB* AB"" 

ECL2537 A+B A+8 AB AB 

8* is the HLL input of the:·e-CL2536. 

CONVERTER CONVERTER 

NC-No internal connection 

TEXASINSTRUME~ts 
INCORPORATED 

POST. OFFICE BOX. 5012 • DALLAS, TEXAS·;75222 



TYPES :ECL2536, :ECL2537 
Hll-TO·ECL AND ECL-TO-Hll CONVERTERS 

truth tables 

(For HLL inputs, H =high-level positive voltage, L =low-level positive voltage. For ECL''inputs, H;,, positive voltage, 
L = negative voltage) 

ECL2536 
-"-' 

INPUTS OUTPUT_$ 

A B* V (OR) Z (NOR) 

L L L H 
L H H L 

H L H L 

H H H L 

B"' is the HLL-·in'pi.Jtof the ECL2536. 

absolu.te maximum ratings (see note 1) 
- . 

Terminal voltages and currents . . . . . . . . . 
Storage temperature range . . . . . . . . . 
Temperature range with supply and bias voltages applied 

ECL2537 

INPUTS 

A B 

L L~ 

L H 

H L_ 

H H 

OUTPUT.S 

V (OR) 

L 

H 

H 

H 

ZINORJ 

H 

L 

L 

L 

See table below 
~4o~cfo 150°c 

TERMINAL VOLTAGE AND/OR Cl,JRRENT, TA= ~~C to 75°C (SEE NOTES 2 AND 3) 

-40°e to 100°e • 

'-"- ' c~ _:_' 

.·-· REMARKS 
VOLTAGE . ;' 

TERMINAL -•--·CURRENT 
CONTINUOUS ' 20,µs Sl,JRG.E, ' 

Ve+ 
~ ~ 

Vee (ECL2536) 

v.ee __:_ 
Eac_h Eel input All other 

!ECL2536'and EeL2537) - inputs open 

Each HLL input• '.-•._ .,· 

!E<:;L2536 only) 
--·· 

-I. -·- ... ·. -·· 
I -Output y (EeL2536) 

A.input low, 

a: input high 

L_ O.utput Y (EeL2537) ' 
. All inputs high 

output z -,--,- • All inputs low 

- -

recommended operating condition~ 

Supply voltage Ve+ . . . . . 
Supply voltage Vee (ECL2536 only) 
Supply voltageVE6 . . . . . 
Reference voltage V.BB _ .. 
Reverse bias on unused EeL inputs 
Low-level bias on unused H LL inputs 
Normalized d·cfan-out EeL2536 

ECL2537 
Load on each output: EeL2536 . 

EeL2537 
Operating free-air temperature range 

servic~ or testing: 

-- sv 

2V 
-~4v 

-,-3.5V 

• _2V 

- -1'.25V•-
--...,. 

4.5V 

I 

. 
--,.,...-

2: · Maxfint.i'Rf~ermi.hai'Coiidtti.ons muS:t b·e··bonsidei-8d.· aS mUtu811v ·e·xclusive. 

·3. All voltages are i'eferenced·to V55, .. which is at G.ND. 

7V 
- .. -

4.5V 

--'7V • 
·.· -4V 

..i. J. -~v, 
_, 

_-1.5V --

·- 5.V ~_: 
.-.. 

.. ' 
-40.mA 

-- -40mA 

-40mA ..... ·; 

4.8V±1% 
1.32V±2% 
-3.2.V ± 2% 

OV(GND) 
-1V±0.5V 

0 V (GND) 
0 to.35 

0 to 8 loads, each requiring 1.6 mA 
characterized at 270 n to VEE. 50 Q to GND 

characterized at300 Uto Vi:e 
. . . . . . . 0°C to 75°C 

TEXAS lNSTRUMENTS 
INC-ORPORATED 

POST 'OFFICE .BOX .5012 •.DALLAS, -TEXAS 75222 
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lYPES>&CL2S3i; .Kl25S7' 
HH.-'fl~'EEtrt·AN;D;·ECL1-TOi<Hll''CONYERTER5, 

~C!-,253~ elec.trical c~J\ract~r,is~ics 4si~g I-ILL. inputs 

! 
TEST CONDITIONS* ... TERMINALS INPUT CQNDITIONS 

: P-ARAMEhFi Tisi 
(SEE NOTE 41 

INPUT HLL 
I 

FIGURE OUTPUTS UNDER INPUT I INPUTS I TEST, OF OTHER· 

l 
y z 

Vt GATE 

I 14 
VJH High-level input voltage ' 

I 12 

I ··I 14 ! V1L Low-level input voltage 
12 

14 2 
VQHIYI 

Hi.gh-level output voltage 
2 1.2V ov 

at OR output 12 8 

14 2 
.VC)t(YI· 

Low-level output voltage 
2 0.5 v ov at OR output · 12 8 

: 
14' 4 ,, 

·VC)H(ZI 
High-level output voltage 

2 :o,sv. OV· 
at NOR output 12 7 

•... ·' .: '"1.1····. ·'t ", .· 

VQL(Z)\ 
Lolli-level OlftP_ut v?ltage 

2 l.2V o.v 
at NOR output 12 7 

-,., 
14 2 . 

VoHIYl 
High-level.outp:ut voftai;te 2' 1.05 v ov 
at OR output _.c:_ 12 8 

··Low-level output 1:'Qftage 14 2 
VQL(YJ 2 0.65 v ov 

at Q~ outp\,Jt 
" 12 8 

14 4 
VQH(Z) 

Hiwi-!evef olitPttt:votfitge 
2 0.65 v OV 

at-NOR output 12 7 

Low-level output v0:1tage 14 4 
VQL(Z) 2 1.05 v ov 

at NOR output 12 7 .::::_ 
14 "• 

I l1f'i. High-!evel inp·ut turr·er'it 3 21! v ov 
--"-1.2 

. ,: • ... 
l1L Low-level input current 3 12, 14 ov ov 

!.c!' Supply current from ~ 4 Both HLL inputs at 2.4 )I 

ice Supply current from Vee 4 Both HLL inputs at 2.4'V · 

IEE Supply current from Vee 4 Both HLL inputs at 2.4 V 

Input capacitance 14 
Cicy (see Note 61 12 

.; Outp·ut impedance 2 4 
: Zout ·• I..., Note 71 8 7 

~_;;;_ ~ 

MIN TYP MAX 
UNIT 

. TA (SEE NOTE 51 

oc 1.05 4.5 
25'C 1.05 4.5 v 
75°C 1.05 4.5 
o'c -1 0.65 

25°C -1 0.65 v 
75°C -l 0.65 
0°c 315 410 

25°C 350 450 525 mV 
75°c 520 ·.· 6oo 
o•c -505 -470 

25°C -50~ -450 .-350 mV 
i5°c ...=!JO -310 
o'c 3j5 410-:-

25°C 350 450 525 mV 
75°C 520 500 
ifc -505 -470 

25°C -505 -450 -350 mV 
75°C -410 -315 
o'c 315 410 

25°C 350 450 525 mV . 75°C 520 600 
o•c -505 -470' 

25't -505 -450 -450 mV 
75°C · -410 -:i10 
o'c 315 410 ' 

25°C 350 450. . 525 mV 
15°(; 520 600 
o•c -505 -470 

" 25°C -505 -450: -350. mV 
75°C -410 -315 
0°c 220 

25°C 200 µA 
75°C Wo'. 
o'c 220· 

25°C 200 µA 
75°C 170 
25 c 10. 17.5 mA 
·25 (; . '9 .. 1'6 mA 
25 c -22 -38 mA 

.25'c 2 pf 

25°C 5 !1 
...::c 

"ECL inputs·(pins 11and16).biased to -0.5 V, VBB (pins 1 and91= GND, Vee (plns3and61.i.1.32'V±1%, VEl:'lpln 10)·= -3.2V±1%, 
~e+ .1pin 5) =A.Ii\\,'± 1 %. . • . . 

NOTES.:- , 4 .. ~a~h :s.a~e. ~s _tes~~-d ;J~ftl?_arately unless o~herwise _noted .. See refere".lced test fig!Jre_ for output tetmin~ions. 
5" The algebraic convention where the most positive limit is designated as maximum is \,lsed Jn this.data sh«tet for. logic volt~ge_ Jevels 

only, e.g., if _-350 mV is a maximUm,_- the typical 'and minimum .limits are more negat1v~ vO'.ltag~. 
Ji_. Gin _is _measur,_ed _1.1si,_,,r;i$J,1?f;)j3~-C'1Jrr,ent;_ t,H_hnj~u~s.,A_ SfllJare-wave ,i,0put r;>uls,, i_s ,applied_, a.i:-c;I_ the irlpu~_ curr_ent_wavefe>ri-n is integrated 

with respect fo time.to determine a. Cin = Q/V. ·" - ' 

7. Constant-current loads are used t_o determine ~tJe,.()qtput ~rrypeda':!~e;:M'fhi.cr is d~f~V~~}ro~ .tl'.le slope. __ o~ :a--Vo_~ lo. c:urve. 

TE~AS·'IN:sr;RuiMENTS 
I l's'CORPORATDD, 

POST Of;'FICE:BQX 5,012 • DALLAS, --TEXAS-;75222 



TYPES ·ICL2536, ·EC12537 
HLL-TO-ECl ·AND ECL-TO.;HLL CONVERTERS 

ECL2536 electrical characteristics using ECL inputs . 

TEST CONDITIONS* 
TERMINALS INPUT CONDITIONS 

MIN' TVP· MAX 
P"'R~METER, TEST. ISEE NOTE 4) 

INPUT EcL I\:· UNIT 
FIGURE l.NPUTS OUTPUTS UNDER INPUT TA 

ISEE NOTE 5) TEST, OF OTHER 
·Y z 

V_i_ G~TE 

16 0°c 150 720 

V1H High-level input voltage 2s0 c 150 720 mV 
11 75°C 15o 720· 

16 00°c '-1500 -15!1 
V1i_' Low-level input Voltage 25°C -1500 -150 mV 

11 75°C -1500 ·-'150-· 

High-level outpUt voltage 16 2 0°c 315 410 

VoHIYl at OR output 
2 0.2iV --0.5 v 25•c 350 '450 525. mV 

11 8 75°C 520 . 600 

Low-leyel Output voltage 16 2 o·c -505 -470 : 
VQLIY) 2 ] -:-0.2V -0.SV 25.°C -505 -450 -350l mV 

at OR ~utput 11 8 75°C -410 -:lio 
~igh~!evel output voltage 16 4 D°C 315 410 

VOHIZ) 2 -0.2V -0.5 v 2s•c 350 450' 525 mV 
at NPR .output 11 7 1s•c 520 600 

Low-level outpu't voltage 16 4 o•t -410 
VOLIZ) 2 0.2V -0.SV 2s0 c -390 -310 mV at NOR outpuf 1T 7 '" . 

·1s0 c '-350 -280 

Low-level output yoltage 
,. 

16 4 o·c -505- -470 

VOLIZl ·2 o.4v --0~5 v 25"c ::.sos --45-0 mV 
at NOR output 11 7 .7s•c -410 -315 

High-.level output voltage .. o•c 290 
VOHIY) 2 11 8 0.15V -;-q.5v 25•c ~25 mV 

at OR o,utput 
~ 1s·c 

Low-leve-1 output Voltage 
o•c 

VOLIYl 2 11 8 -0.15¥ -o.5v .· ;25°c :c.:325 mV 
,- __ ,,. ... at OR 9utput 

~ 
:1s0 c 490 

16 _, '. •' o·c 25p' 
.llH High·!~el inpu~. fli~,rent; 3 ,o,5_11. --0.SV .2s·c 235 µ.A 

I 11 ;1S°C. 29'o:-
LoW-1:evel input current 1 '•eoth ECt·ihputs .o·c ,-,0.5 

l1L lboth ECL inputs) 
5 11, 16 at -3.2V · 

is•c -its: µ.A 
1s•c ,...o,s 

le+::. 
Supply current 

I~· 4 
Both ECL inptJts 

25~C 5 8.5 mA 
from Ve+ .at -o.5V -'-' '-"" 

•cc StJpply curren~ from Vq:c 4 \ 
Both: ECL inputs 2s•c '13 22 mA 

-'C /;J..:::. at -0.5 V 

IEE "- Supply current fro"1 VEE l';'l 4 
Both ECt inputs 

· 25°C -20 -35 'mA 
"• . . .. . _:_ at-0.5V I.::. .. 

Input capacitance 
r· 16 

. 
; 

·l.C;n (see Note 6) 2s0 c 5 
' 

pf 
11 . , . 

Output impedance· ,.;:; 2· 4 
2s•c. 5 n 'out lsee. No.to 11 8 7-'=- -~ ..'..'...' ·7-"'-,; 

" -;:;:- "?:-

"H.LL i_npU'ts (pins 1:,Z .. ~nd 14) prounded, V.ei;i lpino 1 and!!!.= GND, Yee. \pins 3 ~r\d.6) c;_ 1.32 v ± J%, Vee lpin ~0) = -3JZ v± 1% •• Vc+ (pin 

5)74.SV±1%... ., . . . ; ··.'· '. 

NOT.ES: , 4." E:.~ch'_gate ,is ~e5t8d separatefY · i.Jrile_ss Otherw1S8 ·n~~~~-~ see:retar:~n~ed test trqare <tor output termination~ .- . _ _ , 
5. Th:e 81Qebraic:conv~nt1on where the most posittVe_-tlmlt is d8slgnl!lted as r'naximUm is"'llsed .iri·'-tt.tJs·dat~ Sheet f.or ·tdglc voltagl'ld8'{•1~ 

onlY, e;g:".Jf -3-50 mV-is_a ~a~i~um, th~-typlcal ari~:t:nlnlmu_m liml:ts,ar~ m_ore n&:gativ~~q.l_t8f8S,~. 
·-6~' C1n;JS._m~ast,tred USifrlg-p.eak-¢Urr~t)t ~echnl_qµ_es.-A ~are-wave input pulse is applied, '!nd the lnpu:t c~rJ;e,q~ ~vaf,~t:'Y'~ls. i_n:tegr_ated 

yVtth resPectto time.to~eteiroh'$;a,.Ciit'~·QfV.. , , 

.. .J .. Constant~currz8nt· loads a:re-1.,1s8~:~.c:t-.determtne.the butP"1tdr:npedanc~ whictt is deriv~d .from the.cslQp~ of. a.Vo .V~ -lo Cfytve..: 

','<•"'';' 

FEXAS:INST RUM ENT$ 
. INCORl":ORAT.EO 

P(>Sli·.ofl:'e\C'l!·Sox sou • QA.LLAS,. TEXAS 75222': 

• 



• 

4-78 

TYPES ECL2536, ECL2537 
HU-TO-ECL AND ECL· TO-HU CONVERTERS 

ECL2537 electrical characteristics 
TEST CONDITIONS* 

TERMINALS INPUT CONDITIONS 
{SEE NOTE 4) MIN TYP MAX 

PARAMETER INPUT OTHER 
{SEE NOTE 8) 

TEST INPUTS UNIT 
OUTPUTS UNDER INPUT TA 

FIGURE OF OTHER 
INPUTS TEST, OF SAME {SEE NOTE 5) GATE y z V1 GATE 

13, 14 o0 c 150 720 

V1H r---i 25°C 150 720 mV 
11, 12 75°C 150 720 

13, 14 0°C -1500 -150 

V1L 1----1 25°C -1500 -150 mV 
11, 12 75°C -1500 -150 

13, 14 1 0°C 3 3.4 

VQH{Y) 6 0.2V -0.5V -0.5V 25°C 3.2 3.6 v 
11, 12 8 75°C 3.8 

13, 14 1 0°C -0.8 -0.35 

VQL(Y) 6 -0.2V -0.5V -0.5V 25°C -0.7 -0.25 0.2 v 
11, 12 8 75°c -0.15 0.3 

13, 14 2 o0 c 3 3.4 

VQH(Z) 6 -0.2V -0.5V -0.5V 25°C 3.2 3.6 v 
11, 12 7 75°C 3.8 

13, 14 2 0°C -0.7 -0.2 

VoL(Z) 6 0.2V -0.5V -0.5V 25°C -0.6 -0.1 0.2 v 
11, 12 7 75°C 0.0 0.3 

13, 14 2 o0 c -1 -0.35 

VoL(Z) 6 0.4 v -0.5 v -0.5V 25°C -0.9 -0.25 0.2 v 
11, 12 7 75°C -0.15 0.3 

13, 14 1 o0 c 2.9 

VoH(Y) 6 0.15 v -0.5V -0.5V 25°C 3.1 v 
11, 12 8 75°C 

13, 14 1 0°C 

VQL(Y) 6 0.15 v -0.5V -0.SV 25°C 0.3 v 
11, 12 8 75°C 0.4 

13, 14 0°C 510 

l1H 7 t--- 0.5.V -0.5V -0.5V 2s0 c 470 µ.A 
11, 12 75°C 400 

l1L 11, 12, o0 c -0.5 

8 
Both inputs of both gates 

25°C -0.5 µ.A 
(all inputs) 13, 14 in parallel at -3.2 V 

75°C -0.5 

le+ 9 All inputs at -0.5 V 25°C 8 17 mA 

IEE 9 All inputs at -0.5 V 25°C -8 -17 mA 

C;n 13, 14 
25°C 

(see Note 6)' ~ 5 pF 

Zout 1 2 
25°C 

{see Note 7) 
10 .n 

8 7 

'Vas (pins 9 and 16) = GND, Ve+ (pin 5) e'4.8V±1%, VeE (pin 10) = -3.2V±1%. 

NOTES: 4, Each gate is tested separately unless otherwise noted·. See referenced test figure for output termination. 
5. The algebraic convention where the most positive limit is designated at maximum is uS:ed in. this data sheet for logic voltage levels 

only, e.g., if -350 mV is a maximum, the typical and minimum limits are more negativ·e voltages. 

6. Cin is measured using peak-current techniques. A Square-wave input pulse is applied, and the input current waveform is integrated 
With respect to time to determine 0. Cin = Q/V, 

7. Constant-current loads are used to determine the output impedance which is derived from the slope of a Vo vs lo curve. 
8. See pages 4 or 5 for defining term associated with each symbol. 

TEXAS INSTRUMENTS 
INCORPORATED 

!>OST OFFICE BOX 5012 • OALLAS, TEXAS 75222 



TYPES ECL2S36, ECL2S37 
HU-TO-ECL AND ECL-TO-HLL CONVERTERS 

operating characteristics at specified free-air temperature (see figure 1) 

TERMINALS TO BE TESTED 
(SEE NOTES 9, 10, and 11) 

pF 

ECL2536 usmg HLL inputs (see figure 10) 

tPHL and/or tPLH 
PROPAGATION TIMES-ns 

TA= 0°c 

~ ~ ~ 
::;; I- :; 

TA=25°C 

~ ~ ~ 
TA=75°C 

z "" )( 
:E l:: ~ 

tTHL and/or tTLH 
TRANSITION TIMES-ns 

TA =75°C 

~ ~ ~ 
::;; I- ::;; 

14 2. 12 8, 1---4~+-~4_.o~~+-2~.8~-3~.9~57.~5-1----4~.70 __ 1----3~·9,.-~+-2~.5~_4.~0~6-.5::-1~~4~.27"""--1 
4 7 50 5.0 3.7 5.0 6.5 5.2 4.3 2.5 4.4 7 4.3 

ECL2536 using EC.L inputs (see figure 11) 

16 2, 11 8, t---4~+--2-.5~-+-1_.3 __ 2_.4~_3._7-t--~-2_.~5~~t--~-4~.1'.C-"_+-:2~.5,.--4._0~6-.5::-t~~4c-·-1~--1 
4 7 50 3.4 2.2 3.5 4.8 3.4 4.4 2.5 4.4 4.3 

13 1, 11 8, 
14 2 12 7 

INPUT 

OUTPUT Z 
(NOR) 

OUTPUTY 
(OR) 

15 3.4 2.2 3.5 5 3.6 

!"-----'"' 50 ns ---..I 

I I I 
2.2±0.2ns ~ ~ 

9~~'-: 
"'~10% 

I 
I 

I 1PLH 1PHL 

I 
II -t· l.-1THL -i r+-"1TLH 

3.7 

------+.,-90,..%-~. I · I .·.~\ 909.% 
I 50% I I I 50% 
I I 10% \10% I ____ _ 

I I I 
---! 1PHL !"'-- ......j 1PLH ~ 

VOLTAGE WAVEFORMS 

MODULE 
V1N+ V1N-
(V) (V) 

ECL2536 (HLL) 1.40 ± 0.05 0 ±0.05 

ECL2536 IECL) 0.40± 0.02 -0.50±0.02 

ECL2537 0.40± 0.05 -0.50±0.05 

FIGURE 1-PROPAGATION DELAY AND TRANSITION TIMES 

NOTES: 9. Each gate is tested separately. 

2.2 3.7 6,5 3.8 

VIN+ 

VIN-

VOH 
OBSERVED 

LEVEL 

VOL 
OBSERVED 

LEVEL 

VOH 
OBSERVED 

LEVEL 

VOL 
OBSERVED 

LEVEL 

1 O. The input pulse is measured as it is applied sequentially to each input of the gate under test and a waveform measurement is 

made at each of the outputs of that gate: 

11. Bias voltages and loads for the gate under test are shown in Figures 10 through 12. Unused gates have inputs biased as shown in 
Figure 2 for the ECL2536 or Figure 6 for the ECL2537, outputs under load, and power applied. 
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TYPES ECL2S36, ECL2S37 
HLL-TO-ECL AND ECL-TO- HLL CONVERTERS 

PARAMETER MEASUREMENT INFORMATIQNt 

v. -0.5 v 

Tl 

HLL 
GND 

Ve+ ·Vee 

HLL 
GND 

:i"" 
270 ll 50 ll 

270 fl son 

v,. 

v, 

I I 1 l 

HLL 
GND 

Ve, 

HLL 
GNO 

Vee 

270 fl 50 n 270U son 

VEE 

270 n 5012 270 ll 

A. Vt is first applied to each HLL input separately (other 
HLL input grounded) with both ECL inputs at -0.5 V; 
then Vi is applied to each ECL input separately (other 
ECL input at -0.5 V) with both HLL inputs at ground. 

B. Each output is tested separately. 

Vt is first applied to each HLL input separately (other HLL 
input grounded) with both ECL inputs at -0.5 V; then Vi is 
applied to each ECL input separately (other ECL input at 
-0.5 V) with both HLL inputs at ground. 

FIGURE·2-VoH AND Vol FIGURE 3-11H AND l1L 

GID -
0

1
5 ~EE 

l l VEE 

OPEN 

A. The supply currents are measured with both the HLL 

inputs first at 2.4 V, then at GND. 

8. Both gates are tested simultaneously. Ice is the total 

current into the two Vee terminals. 

FIGURE 4-lc+. Ice. AND I EE 
t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES ECl2S36, ECl2S37 
HLL• TO-ECl AND Eel-TO·ffll CONVERTERS 

PARAMETER MEASURl;MENT INFORMATIONt 

aoon 3001! 300!! 

-0.SV -o.sv 
~EE 

300" 3001! 

A. v, is applied to· each input separately. Each input is tested separatety. 
B. Each output is tested separately. 

FIGURE 6-VoH ANO VoL FIGURE 7-11H 

300!! 300!! 

VEE 
OPEN 

l'•E 
Ill l VEE 

300!! 3001? 

v, 

1 VEE 

Both gat,es are tested simultaneously_. 

FIGURE 8-l1L FIGURE 9-lc+ OR IEE 

t Art.ows indicate actual direction of current flow. Current info· a terminal is a positive value. 
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TYPES ECL2S36,. ECL2S37 
Hll'-JO .. ECL AND ECL .. TQ .. Hll. CONVERTERS 

HLL 

PARAMETER MEASUREMENT INFORMATION 

Ve+ Vee 
4.8 v 1.32 v 

INPUT 0-----e-------\ 

SEE NOTE 13 
OUTPUT Z 

SEE NOTE 13 
SEE NOTE 13 

OUTPUT Y 

270 ~l 
PULSE 

GENERATOR I CL 

= SEE NOTE 14 

SEE NOTE 12 

NOTES: 12. 
13. 

14. 
15. 

50 n 

-0.5V , VEE 

-3.2V 

FIGURE 10-ECL2536 PROPAGATION DELAY AND TRANSITION TIMES {Ht.L .INPUT) 

ECL INPUT 
SEE NOTE 13 

PULSE 
GENERATOR 

SEE NOTE 12 

Ve+ Vee 
4.8 v 1.32 v 

210 n 

SEE NOTE 13 
OUTPUT Y 

I CL 

= SEE NOTE 14 

Ro 
50 S2 

SEE NOTE 13 
OUTPUT Z 

"°'' f "ITTU< 

VEE 
-3.2 v 

,.= 

Ro 
50 n 

FIGURE 11-ECL2536 PROPAGATION. DELAY AND TRANSITION TIMES {ECL INPUT) 

Ve+ 
4.8 v 

INPUT O---.,.e-------\ 
SEE NOTE 15 

SEE NOTE 15 
OUTPUT Y 

SEE NOTE 15 
OUTPUT Z 

PULSE 
GENERATOR 

SEE NOTE 12 

300 n T15pF 
INCLUDING 
PROBE AND 
FIXTURE 

300 S2 I 15pF INCLUDING 
PROBE AND 
.FIXTURE 

50 n l 
-0.5 v 

VEE 
-3.2 v 

FIGURE 12-ECL2537 PROPAGATION DELAY AND TRANSITION TIMES 

The generator has the following characteristics: Zout = 50 n, PRR = 1 MHz. See waveform details in Figure 1. 
The waveforms for ECL2536 are monitored on an oscilloscope with a rise time of leSs than or equa1 to 350 ps. Either a 
high-impedance probe with an input impedance of 100 kU paralleled by 2 pf, or a 50-.U impedance system can be used. The 
50-.fl resistors designated Ro are the oscilloscope input resistance in the 50-U system or discrete resistors with a high-impedance 
probe. 
CL includes probe and fixtu~8'c8pacitance. A capacitance of 50 pF can be used to approximate an, a-C fan-out of 10. 
The waveforms for ECL2537 are monitored on an oscilloscope with a rise time of less than or equal to 350 ps; A high-impedance 
probe with an ,jnput impedance of 100 kfl paralleled by 2 pF is used. 
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TYPES ECl2536, ECl2S37 
Hll· TO-ECl AND ECl· TO .. HLL" CONYER.URS 

GENERAL APPLICATION INFORMATION 

ECL2536 

input conditibns 

The ECL2536 converts high-level-logic inputs to ECL2500-logic-level outputs. 

A co~trol' INHIBIT/ENABLE EGL input is provided to lock outdata presented at the H'LL inp~{. A high-.level (H) 
input voltage inhibits the converter outputs in a stable state such that signals on the HLL input are not transmitted 
through the converter. A low-level ( L) input voltage enables the converter and the output levels are determined by the 
logic level ofthe HLL input. .· · · 

The output feeding the HLL input should have an H level;;. 1.2 V and an L level .;;;.o.5 Vin order to maintain at least a 
150-mV noise margin. 

Vee 

driving by TTL 

The H LL input requires up to 220 µA of current to be 
supplied with both H-1evel. and L-level voltage inputs, 
TTL,C:iptputs are designed to sihk current in the. low 
state, not i:o supply. current. To assure reliable perfor­
mance with all types of TTL circuits, it is recommended 
that a resistor divider be placed at the H LL input 
external to th.e packag11. The divider has. 4.7 k.Q from the 
HLL input to Ve+ and 8.3 kffto ground, as shown. 

ECL output loading 

General loading for fan-out from the EGL outputs may be divided into two classes: 

CLASS I 

CLASS II 

Short-Line or Cluster Loading 
Loads which can be connected within two inches of any source can be treated as lumped qipacitive loads 
which include the g;;ite inputs and stub.-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be mo:re than two inches apart for this case. 

Long-line or Dii;iributive Loading .... ·.... .. . , . . ·. ... . ·. . 
These loads·n\ust.be treated as lumped loads along a transmission lineandterminat.lon s~ould be at the end 
of the transmission chain. No more than 20 pF of load is recommended per .4.5 inches.o.f·50-ohm Printed 
line (with dielectric constant of 4.5) in order that the reflection coeffic.ient .be no gr~ater than ?0%. If the 
loads are.lumped loads of 20 pF, they must be 4.5 inches apart .. If individual gates and CLASS I loads are 
distributed, they must not exc:ee<;t the.20.pF per 4 .. 5 inches of line. 

ECL2537 

The ECL2537converts ECL2500~1ogic-level inputs to highcleveHogic.outputs. 

An external pull-down resiSt:orto a negative voltage must be provided on the HLL output terminals. The.size .of the 
resistor is determined by the current it must sink in order to maintain ihe correct low-level voltage with the DTL or 
TTL fan-out bein11,driven. 

Characterization is with apull,down resistor of300 fl'.to -3.2V which represents a fan-out of fiveTexa1i Instruments 
Series 54/74 TTLlogic gates. 

No wired-OR connection is allowed on the HLL outputs because .. an emitter-follower junction breakdown may occur if 
one converter output is high and this forces another output to be high.which would otherwise be low. 

The Ve+ power supply must.be held at 4.8 V ± 1%. Otherwise, the output voltage specifications for maximum VOL or 
minimum VoH may be exceeded. 
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TYPES·· ECL253t, ECL2537 
HU•TO·ICL AND ECL·IO•HU <CONVERTERS 

mechanical data 

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics re"!a.Jfl. stab.le when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension.is provided to'secure 
the package in the boa.rd during soldering. Silver-plated ltiads require no additional cleaning or processing when used in 
soldered assembly.. . . . . . . . . 

The pla$tic.~ase is electrically nonconductive. 

16.PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

o.otl 1 1NON1tNA11 -

0.160 {NOMINA~r ·~~;=Ti=;T=ri'TI'=;;o=;d 

©©0©©@0© NOTES: a. The. true-p0si1ion pin 5pating is 0.1.00 betw~~ c.nllr· 
linea. Each pin centerUne is located within 0.010 of it1 
true longitudinal p0,ition relative 10 p_i1;.1s 1 a[ld 16 • 

'" ... 
I' 16 '~:'Y\. -~I~ ~L~~f~ 
r-~o.02f.., 
J ( IPLACH) I 
' ' 

terminal designations 

b. All diml!nskms are in iri.chas unl11sa otherwi~ noted. 

Pin assignments are shown in the table below and correspond to the logic diagrams on page 2. 
Outputs are denoted Y or Z. Inputs are denoted A, B, or B *. . 
Respective inputs and outputs are identified by a gate number preceding the pin symbol. 
Power is supplied via the Ve+. Vee. VEE. and Vss.terminals. · 
Vss. is a reference ~oltage. 
NC indicates no internal cpnnection. 

PIN ASSIGNMENTS 

PIN 1 2 3 4 5 6 _:. 7 8 9 10 11 12 13 

ECL2536 Vee 1Y Vee 1Z Ve+ Vee 22; 2Y Vee VEE 2A 2e• HLL 
GNO 

ECL2537 1Y 1Z NC NC Vc;i- NC 2Z 2Y Vee "'.EE 2A 2e 1A 

*HLLJnput 

14 15 16 

18* NC 1A 

.1e NC Vee 

Multiple Vee terminals have been supplied to reduce cross-talk noise. Multiple VBB terminals are also provided. All 
VsB and Vee terminals should be.connected even if.all gates in the module.are not used. 
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ECL INTEGRATED CIRCUITS 
TYPES ECL2S40 THRU ECL2S42 

EMITTER-COUPLED· LOGIC BISTABLE MODULES 

ECL2500 SERIES EMITTER-COUPLED-LOGIC (ECL) BISTABLE MODULES 
FOR APPLICATION IN ULTRA-HIGH-SPEED DIGITAL SYSTEMS 

description 

The ECL2500 series is a compatible family of ECL 
functions with basic gate delays of 2 to 3 ns per stage. 
The family is specifically designed for operation from 
0°C to 70°C. 

The ECL2500 family includes: 

family features 

• Basic Gate Modules 

• Multifunction Gate Modules 

• I Bistable ~odules I 

• High speed .. typical gate propagation delay time of 2.5 ns 

• Arithmetic Modules 

• Interface Modules 

• Memory Module 

• Complementary OR/NOR outputs with capability for wired-OR connections 

• Designed for use with transmission lines to ensure maximum signal transmission without noise. Characterized for 
50-ohm lines 

• High noise immunity: ±225 mV typical at 25°C 

This data sheet covers: the bistable mo<tutes~ 
Separate data sheets cover the balance of the ECL2500 modules. 

ECL2500 series bistable modules 

The ECL2500 series bistable modules are summarized in the table below. These modules contain the ECL circuits 
shown in the schematics of Figures A, B, and Con pages 6 and 7. Logic diagrams of ECL2540 through ECL2542 are 
shown on page 4. 

SUMMARY OF BISTABLE MODULES 

OUTPUTS PER BISTABLE CIRCUIT 
GATES PER LATCHES a MODULE a 

MODULE PER MODULE 
(LATCH) (LATCH COMPLEMENT) 

ECL2540 4 2 1 1 

ECL2541 9 2 1 2 

ECL2542 13 2 1 
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TYPES ECL2540 THRU ECL2542 
EMITTER·COUPLED-LOGIC BISTABLE MODULES 

APPLICATION INFORMATION 
general 

The bistable modules specified in this data sheet contain dual latches. Each half of the ECL2540 is a latch with a 
separate data input. Two clock inputs, C and C', teed both latches. Q and 0: outputs are provided from each latch. Each 
half of the ECL2541 is a latch with additional circuitry which provides a data input and a gate input to control the 
input data. Common clock, set, and reset inputs are included. One Q and two 5 outputs are provided for each latch, 
Each half of the ECL2542 is a latch with additional circuitry which provides two data inputs each with a gate input to 
control the input data. Common clock, set, and reset inputs serve both latches. Only Q outputs are provided. 

Each latch has the possibility to operate in the following modes: 

Register 

Storage 

Set 

Reset 

The mode in which the data input controls the state of the latch. Q is high 
when data is high. 

The mode in which the latch stores data received during the register mode. 
Input data is locked out from changing the latch state. 

The mode whereby Q is set high (or Q low) which is normally done when 
the clock is high. 

The mode whereby Q is set low (or Q high) which is normally done when 
the clock is high (low for ECL2540). 

The ECL2541 and ECL2542 have the register mode subdivided: 

Register Mode/Clock Control The mode whereby the gate input is low, allowing the d.ata to set the latch 
wpen the clock goes low. 

Register Mode/Gate Control The mocje whereby the clock input is low, allowing the data to set the latch 
when the gate is low. 

Each Q and Q output must be terminated in a pull'down resistor. 

The Q terminal of the ECL2541 must have a termination resistor (in addition to the pull-down resistor) on the output 
at all times (whether the output is used for fan-out or not), because internal feedback occurs from this point. 

For full-temperature-range operation of all devices, data must be present before the clock pulse and the minimum width 
of the clock pulse is 4.5 ns. For the ECL2541 and ECL2542, the data pulse must extend beyond the clock pulse to 
allow for the delay associated with the clock-buffering gate. 

For the ECL2540, latching occurs on either the leading or trailing edge of the C or C' pulse. For the ECL2541 and 
ECL2542, latching occurs on the leading edge of the clock pulse. 

Multiple Vee terminals have been supplied to reduce crosstalk noise. All VCC terminals should be connected even if all 
gates in a module are not used. 

General loading for fan-out may be divided into two classes: 

CLASS I 

CLASS II 

Short-Line or Cluster Loading. 
Loads which can be connected within two inches of any source can be treated as lumped capacitive loads 
which include the gate inputs and stub-line capacitances. Switching times can be interpolated accordingly. 
No two dotted outputs can be more than two inches apart for this case. 

Long-Line or Distributive Loading. 
These loads must be treated. as lumped loads along a transmission line and termination should be at the end 
of the transmission chain. No more than 20 pF of load is recommended per 4.5 inches of 50-ohm printed 
line (with dielectric constant of 4.5) in order that the reflection coefficient be no greater than 20%. If the 
loads are lumped loads of 20 pF, they must be 4.5 inches apart. If individual gates and CLASS I loads are 
distributed, they must not exceed the 20 pF per 4.5 inches of line. 
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ECL2540 

TYPES ECL2S40 THRU 1Cl2S42 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

APPLICATION INFORMATION 

The ECL2540 requires two clock inputs. Faulty operation occurs if the c' input lags behind C by more than 0.5 ns. The 
interval between the transition of the two clocks is referred to as skew. c' can be skewed ahead of C by as much as 
1.5 ns. 

The ECL2540 can be used as a toggle as shown in Figure 1. However, the delay from Q to D must be greater than the 
clock pulse width. Thus, when pulse widths are very long, this becomes impractical unless a technique such as that 
shown in Figure 1 is used. This technique uses two gates of an ECL2502 as a pulse-shaping network to allow operation 
of a toggle from 100 megacycles per second down to cycles per second. 

son 

Vin 

270.IJ 

15 10 

v •• 

v •• 

toelay between 5. and D must be greater than 4.5 ns based on the propagation delay characteristics of the ECL2502 and its feedback loop. 

c· _____ s_o%_,~~5-0_% _____________________ ~-----------5-o•..Jro~~-------------
I I I 

c ___ 5_0_% ... u50% 50%v 

I I I 
I -.I 1-- 1 GA TE DELAY _J !-1 GATE DELAY 
I I I I 
I I f so% I 

------+l--~r--'-1 I 
\50% 

I I --i j+-DELAY-LINE DELAY I 

I I fl I 
D----1-' --'---..J 50% I 

: I I 
--, J-1GATEDELAY __J :--1GATEDELAY 

\50% : f 50% 

''---
a 

FIGURE 1-ECL2540 USED AS A TOGGLE (WITHOUT SKEW) 
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TYPES ECL2S40 THRU ECl2S42 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

logict 

Qn+1 = IC+D)IQn +C') 

Qn+1 = (CD+Qn)C' 

NC-No internal connection 

RD-----------

Su--------~--~ 

ECL2540 

ECL2541 

c o---..... ....--..0 
DO-­
Gu--...-;_-~ 

L_r--O--r---.,..,---001 
"'0-+----<>02 

D1 o---<---< 

Qn+ 1 =ii [IC+D+G)IQn +Sl+CDGJ 

6 0+1 = s1c+o:1-GllOn +R+CDGl 

G 1 u--i---o.--,~_.----, .-ct_./---~---, 

c 

D2o-----t 
G2 u---<1---.~-----, ru_-r--i---

Su----------~-----' 

0 

ECL2542 

RO {>~~-~~~~~~~ 

On+ 1 = s [C+ID1+G 1Hi52+G2ll [On +R+c(i51G 1+D2G2)l 

tone half of each bistable module is shown_ in the-logic diagrams. 

NC VBB 10 C 2D C' VEE NC 

10 10 Vee NC NC Vee 20 20 

R VBB 2G 2D lG 10 VEE C 

101 Vee 20 10 

101 VBB 1G2 102 C 202 VEE 2G2 
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TYPES .. ECL!540 THRU fCl25(2 
EMIJJER .. COUPLED~:lOGIC BISJABU M'ODUL1S 

truth tables (for this series, H = positive voltage, L = negative voltage, X = irrelevant) 

ECL2540 

INPUTS OUTPUTS ! 

+ 
LATCH I MODE CLOCK DATA LATCH 

COMPLEMENT 

j c C' D On+1 On·+1 

L H H H 

I 
L 

Register 
L H L L !Llr 

Clock-controlled storage H L x Qn l On 

Set '-'- H H x H L i 

Reset L L L L i H _: 
Forbidden (see Note 1 I L L H Qn l Qn J 

ECL2541 

INPUT~ :_:_ OUTPUTS 

MODE SET RESET CLOCK GATE I LATCH 
DATA LATCH 

COMPLEMENT 

s R c G 0 On+1 ' On+1 
L L L L H H i L 

Register 
L L -L. L -. L L H 

Clock-controlled storage L L H x ' x o,, On 

Gate-controlled storage L L x H x Qn ' Qn ---------
H 

Set 
L H x x H L 

H L x H x H L 

L H H x x L H -
Reset '. 

L H x H x L H 

H L L L H ,; H L 

H L· L L L L L 

Forbidden L H L L H L L 

L H L L L L H 

H H x x x L J L 

ECL:2542 

INPUTS OUTPUT 
-:-

LATCH 
MODE SET RESET CLOCK GATE DATA 

COMPLEMENT 

s R c G1 G2 D1 02 On+1 

L L L H L x_ 02 

J 
D2 

Register L L L L .H 01 x )51 
----

L L L L •L :_;_ D1 02 01 t 02 

Clock-controlled storage L L H x x x -, x ·;a,n 
Gate-cqntrQlled storage L L x. H H : x x Q n 

H L H x x x x I L 
Set 

_I 
,_ 

H -'-- L x H H x x L 
-::-

L H - H x x·-- - x x I 
- H 

Reset 
L H x H H x x H 

H L L-. L "x x x I 
H L L x L x x 

Forbidden L H L L x x x See !\Jore 2 

L H L x L x x 
: x er 

H H x x x x 
---- --

_, \"· I, ----tQ is made low by c' being high. When c' returns,to'it'~'.norffial, st~te (lowJ tonqwip~ tl')e,CIO_-C:~ ~ulse,? .QO~S,h·.9~ ~tp~ ... orr~pf~m,~C''.t 9;,.:<.J.f11a). 
NOTES: 1. This condition is data-controlled storage, whereas oiily cloik-controlled 'storage is dSstred · i'n th'e· ECL2?4o. 1-(~nce; th 1s 'c~nd it on 

is placed in the forbidden category. 
2. The forbidden input combinations for ECL2542 may produce pseudo-stable output states wh!Ch do no;: ner"''"'' v'\1hen a storagcl 

mode is subsequently selected or may produce outputs not in harmony with the normally ..ised input p..ittern::. 

TEXAS INSTRUMEN'.FS 
1,r-.coRP.OR'ATED 
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TYP.ES ECl2S40 THRU ECl2S42 
EMITTER·COUPLED .. LOGI( BISTA'BlE MODULES 

schematics 

Vee 

---------------, 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I OTttER EMITTER· 

I FOLLOWER OUTPUTS 

145 
I WIRED.QR 

NODES 

RESISTORS 

I I TO NEGATIVE 

I l~-
1 50 50 I 

c I n n' ! VsalGNDJ 

c' I ro o'THER vee 
t LATCH I 

oL-:-- I 
L_ -- - - ----- --- ___ J 

COMPONENT 

VALUES SHOWN 
ARE NOMINAL 

FIGURE A-SCHEMATIC OF HALF OF ECL2540 

,----------------------------, 
I 1 160 

~ l 
180 

I n 11 

I 
I 210 260 210 260 

I n n 

~ 
11 

I K I 
I 
I 
r 

+--+ ~O OTHER 
LATCH 

I 50 
!I 

I 
50 
!I 

I 

150 u ~ 
60 

n n 

120 
n 

-< )-L., 

50 
!I 

I 
I 
I 
I OTHER EMITT ER· 

PUTS I FOLLOWER OUT 

la 
I 
la, 
102 

I 
I 

'r--
t1-

WIRED-OR 

NODES 

PUL L-DOWN 

STORS RESI 

I TO NEGATIVE 

I 
VOLTAGE 

I ~ ~)-
!-~- r< ~ ~ ~)- ~ ~ ~)- I 

50 I 
50 50 430 50 ~ ~:o 50 660 50 50 430 50 !I 50 430 50 L n n n n n n n n !I !l n n !) n c.... 440 !) n n 

b: 
n !l I VBB (GND_I 

:vee 
I 

r9 ~THEA I 
C _________________________ __.. _u:_cH _ _J 

FIGURE B-SCHEMATIC OF HALF OF ECL2541 

COMP ON ENT 

VALUE S SHOWN 

OMINAL ARE N 

Emitter-follower outputs require an external pull-down resistor. The wired-OR function can be obtained by connecting 
the emitter-follower outputs of a bistab1e module to the emitter-follower outputs of other gates or other bistable 
modules. Only one putl-down resisto~ is required for each wire-OR.node: 

TEXAS INSTRUMENTS 
INtORPORATED 

POST OFFICE BOX 5012 • DALLAS; TEXAS 75222 



TYPES ECL2S40 THRU ECL2S42 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

schematic 

c-------------------~ 

Vee rl ~ 1~,o K~-- 1f,0 K~-- 1~0 K l ? 1;! II .i::;;E:M~i;~:~s .-' l v WIRED-OR 
L NODE 

I 50 ! PULL DOWN 

I 11,.----.,.+--+---ho-------+----+i\-6--+1-".) b-·~-+--.? I RES,-STOA 

I ,.-(' r--<'. ~? _) ,-(' _) ~o1 '>.., 330 I TO NEGATIVE 

I LJ \ \ J_)_ Ll • n I VOLTAGE 
so so 50 430 I ~ so so so 430 so so 380 

c r>-- n n -u H LY._ H H i! H 12 H H 

o 1 t"--7-- 330 330 m I 
G1 n u 'Q' 
02b------l----W+=-===-_J I 
G2~-+----t--1-+-------------t, 

}
TO OTHER I 

~==~========t~=~==================~=~~============~===~==::: LATCH 

: ~·~~,,~:-?2-60--+t--1-+-~~--2-10--+i-?--26-0---+·--"K-<~o----21-o~io-,-2-60--+-50-1~~0 : 

l w~"~ w~ p";< ~r. w ~ p"c< ~~ " {lw l 
I J J t rVss(GND) 

o m - - m - ~ I •1,ot n n n !! n "w 1Ve[ 

L _____________________ ~J 

'%7-cVcc bus 

:\W-Vas bus 

\f -V'EE bus (substrate) 

FIGURE C-SCHEMATIC OF HALF OF ECL2542 

TEXAS INSTRUMENTS 
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POST OFFICE BOX 5012 • DALLAS, TEXAS-75222 
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TYP.ES ECL2540 THRU ECL2542 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

absolute maximum ratings {see note 3) 

Terminal voltages and currents . . . . . . . . . 
Storage temperature range . . . . . . . . . 
Free-air temperature range with supply and bias voltages applied 

See table below 
-40°e to 150°e 
-40°e to 100°e 

TERMINAL VOLTAGE AND/OR CURRENT, TA= 0°C TO 75°C (SEE NOTES 4 AND 51 

TERMINAL REMARKS 

Vee 

V£,E 

Each All other 
In.put inputs o.pen 

Output Q At high level 

Output Q At trigh level 

recommended operating conditions 

Supply voltage Vee 
Supply voltage Vee 
Reference voltage VBB 
Reverse bias on unused inputs 
Normalized d·c fan-out 
Load .on each output 
Operating free-air temperature range 

CONTINUOUS 

2V 

-4V 

-3.5 v 
2V 

VOLTAGE 
CURRENT 

20-µs SURGE 

4.5V 

-7V 

-4V 

2V 

-40mA 

-40mA 

1.32 v ± 2% 
-3.2 v ±2% 

OV (GND) 
-1V±0.5V 

Oto35 
characterized at 270 n to Vee. 50 n to GND 

. . . . . . . . . . . . . 0°eto 75°e 

NOTES: 3. Absolute maximum ratings are limits beyond which the life of Individual devices may be impaired and are never to be exceeded in 
service or testing. 

4. Maximum terminal conditions must be considered as mutually exclusive. 

5. All voltages are referenced to Vee. which is at GND. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 o DALLAS, TEXAS 75222 



TYPES ECL2S40 THRU ECL2S42 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

ECL2540 electrical characteristics at specified free-air temperature 

TEST CONDITIONS* 
INITIAL VOLTAGE 

INPUT(S) 
OTHER 

OUTPUT 
PARAMETER TEST CONDITIONS AT INPUT 

UNDER 
INPUT 

TERMINAL TA 
MIN TYP MAX UNIT 

FIGURE (SEE UNDER TERMINALS (SEE NOTE 61 

TABLE.!L TEST 
TEST 

0.5V -0.5V a a 
0°C 150 720 

V1H High-level input voltage 25°C, 150 720 mV 
75°C 150 720 
o'c -1500 -150 

V1L Low-level input voltage 25°C -1500 -150 mV 
75°C -1500 -150 

14 11 13 2 o'c 280 

VQH(OI 
H igh-fevel output voltage at 

4 x 0.2V 25°C 315 mV 
0 output, register mbde 12 11 13 7 1s'c 

14 11 13 2 o'C 

VQL(OI 
Low-level output voltage at 

4 x -0.2V 25°C -330 mV 
0 output, register mode 12 11 13 7 75°C -210 

High-level output voltage at 13 11. 14 2 o'c 280 365 
VQH(O) 4 s 0.2 v 25°C 315 400 500 mV 

0 output, storage mode 13 11, 12 7 75'C 410 580 

Low-level output voltage at 11 13, 14 2 o•c -505 -440 
VOL(Q) 4 A -0.2V 25'C -480 -400 -330 mV 

Q output, storage mode 11 13, 12 7 75:'.l;_ -,28.0 -210 

High-level output voJtage at 11 13, 14 1 o•c 280 366 
VQH(Q) a output, storage mode 

4 A -0.2V 25'C 315 400 500 mV 
11 13, 12 8 75'C 470 580 

Low-level output voltage at 13 11,14 1 o'c -505 -440 
VQLIOI a output, storage mode 

4 s 0.2 v 25°C -490 -425 -350 mV 
13 11, 12 8 75°C -390 -315 

High-level output voltage at 11, 13 14 2 o'c 280 
VQH(Q) 4 R 0.2V 25'c 315 mV 

0 output, set mode 11, 13 12 7 75°C -
o'c 

Low-level output voltage at 11, 13 14 2 
VQL(Q) 4 s -0.2V 25°C -330 mV 

Q output, reset mode n. 13 12 1 75°C -210 

14 11, 12, 13 o'c 255 
x 0.5V 25°C 235 µA 

High-level 12 11, 13, 14 75°C 200 
l1H ,inPut current 

5 0°c 510 11 12, 13, 14 
x o.sv 25°C 470 µA 

13 11, 12, 14 75°C 400 

Low-level 
o'c -0.5 

l1L 6 x All inputs in parall~I at -~.2 V 2s'c -0.5 µA 
input current 

75°C -0.6 

•cc 
or Supply current 7 x All fnpu.ts in parallel at -0.5 V 25'C 20 34 mA 
-IEE 

Cin 
Input capacitance x Each 25°C 5 pF (see Note 7) 

Zout 
Output impedance x 2, 1, 

25°C 5 n 
(see Note 8) 7 8 

NOTES: 6. The algebraic convention, where the most-positive limit 

is designated as maximum is used in this data sheet for 

logic voltage levels only, e.g., if -350 mV is a 

maximum., the typical and minimum limits are more­

negative voltages. 

TABLE I-INITIAL CONDITIONS 

Several of the parameters require the application of conditions 
which cause the outputs to assume definite states prior to 
applying test conditions specified above. 

7. Cin is measured using peak-current techniques. A 
square-wave input pulse· is applied, and the input 

current waveform is integrated with respect to time to 

determine ,Q. Cin = O/V. When a terminal is an input 
to more·than orle gate, multiply the value given by the 

number of gates to which this terminal is an input. 

8. Constant-current loads are used to determine the 

output impedance which is derived from th~ s.lope of a 

Vo vs lo curve. 

SYMBOL 

x 

s 

R 

DESCRIPTION 

Irrelevant 

Set 10 and 20 high, 

10and 20 low 

Reset 10 and 20 low, 

10 and 2Q high 

INPUT TERMINALS* 

0.5 v -0.5V 

11, 13 14, 12 

11, 12, 

13, 14 

*Ves (pin 15) = GND, Vee (pins 3 and 6) = 1.32 V, VEE (pin ,10) = -3.2 V. Input and output terminals are open except as specified in these 

tables and i1:1 th~ ·d~c test figures. 

TEXAS INSTRUMENTS 
INCORPORATED 
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PARAMETER 

V1H High-level input voltage 

V1L Low-level input voltage 

V High-level 'output .voltage at 
OH(Q) Q output, registi::r mode 

Low-level output voltage at 
VOL(Q) 

Q output, register mode 

V High-level output voltage at 
OH(O) Q output, storage mode 

Low-level output voltage at 
VOL(Q) Q output, storage mode 

V _ High-level output voltage at 
OH(Q) Q output, storage mode 

V _ low-level output voltage at 
OL(Ol 0 output, storage mode 

V High-level output voltage at 
OHIOI Q output, set mode 

voua1 
Low-level output voltage at 
Q output, reset mode 

INITIAL VOLTAGE 
TEST CONDITIONS AT INPUT 

FIGURE (SEE UNDER 
TABLE Ill TEST 

0.2 v 

4 x -0.2 v 

-0.2V 

-0.2V 

4 x -0.2V 

-0.2 v 

0.2 v 
4 s 

0.2 v 

0.2 v 
4 R 

0.2 v 

0.2 v 
4 R 

0.2 v 

0.2 v 
4 s 

0.2 v 

4 R 0.2 v 

4 s 0.2 v 

TEST CONDITIONS* 

INPUT(S) 
OTHER' 
INPUT 

UNDER 
TERMINALS 

TEST 
O.SV -0.SV 

11 1. 9. 12. 16 
13 1, 9, 14, 16 
12 11 1,9, 16 
14 13 1,9, 16 
9 11 1, 12, 16 
9 13 1, 14, 16 
11 1; 9, 12, 16 
13 1,9, 14, 16 
12 1, 9, 11, 16 
14 1, 9, 13, 16 
9 1, 11. 12, 16 
9 1, 13. 14, 16 
12 1, 9,·11, 16 
14 1, 9, 13, 16 
9 1, 11. 12, 16 
9 1, 13, 14, 16 
12 11 1,9, 16 
14 13 1. 9, 16 
9 11 1, 12, 16 
9 13 1, 14, 16 
12 11 1.9, 16 
14 13 1, 9, 16 
9 11 1, 12, 16 
9 13 1, 14, 16 
12 1, 9, 11, 16 
14 1, 9, 13, 16 
9 1, 11, 12, 16 
9 1, 13, 14, 16 

1 9 16 

1 9 16 

16 9 1 

16 9 1 

(Continued on page 11) 

OUTPUT 
TERMINAL TA 

MIN TYP MAX 
(SEE NOTE 61 

a Q 
o"c 150 720 

25°C 150 720 
75°C 150 720 
0°c -1500 -150 

25°C -1500 -150 
75°C -1500 -150 

8 
7 o"c 280 
8 

25°C 315 
7 

75°C 
8 
7 
8 
7 
8 

o'c 
25°C -330 

7 
8 

75'C -210 

7 
8 

0°c 280 365 
7 

25'C 315 400 500 
8 75'C 470 580 
7 
8 o'c "-505 -440 
7 

25°C -480 -400 -330 
8 15°c -280 -210 
7 

2, 4 
0°c 280 365 

5,6 
25°C 315 400 500 

2, 4 
75'C 470 580 

5, 6 
2, 4 

o'c -505 -440 
5,6 

25°C -490 -425 -350 
2, 4 

75°C -390 -315 
5, 6 

8 o'c 280 
25°C 315 

7 75'C 

8 o'c 
25'·c -330 

7 75'C -210 

UNIT 

mV 

mV 

mV 

mV 

mV 

mV 

mV 

mV 

mV 

mV 

m 
0 
r 
!\,) 

~ ... 
CD 
CD' 
~ ... 
[ 
(') 
J" 
1:1> ... 
1:1> 

~ 
CD ... 
~: 
ff 
1:1> ... 
"' i 
(') 

:::;; 
[ 
.... 
ii 
Q, 
::;· ... 
CD 

3 
i 
~ 
c: 
iil 

... -•-< - .,, ....... = "' "' ... 'n "-0~ 
c "" .,, .... 
-o ... 
~ .... 
I ::c -­Oc 

G') 

n --"' .... ,.. --... • 0 
~ 
c -... 
"' 

... 
n -~ 



v 
0 
00 
~ 

~ 
~ 

~ 

~ 
(Tl 

>< 
> 
(/) 

m -
0 ?.-
~ 8z 
~ ~(JJ 
• o...; 
~ ~;o 
~ ~c: 
: 03:: 
~ (Tl 
~ z 
~ -t 
::; (/) 

""' cO 
c:n 

l1H 

l1L 

Ice 
or 

-IEE 

Cin 

Zout 

TEST CONDITIONS* 
INITIAL VOLTAGE 

INPUT(S) 
OTHER 

OUTPUT 
PARAMETER TEST CONDITIONS AT INPUT INPUT MIN TYP MAX 

FIGURE (SEE UNDER 
UNDER 

TERMINALS 
TERMINAL TA (SEE NOTE 61 

TEST 
TABLE II) TEST 0.5V -0.5V a a 

9 
1, 11, 12 
13,14,16 

0°C' 
11 

1, 9, 12, 
25°C 

13, 14, 16 
1, 9, 11, 

75°C 
13 

12, 14, 16 
High-level 

5 x 0.5 v 1 
9, 11, 12 

input current 13°, 14, 16 

12 
1,9, 11 

0°C 
13, 14, 16 

25°C 
14 

1,9, 11 
75°C 

12, 13, 16 

16 
1,9, 11 

12, 13, 14 
0°c 

Low-level 
input current 

6 x AH inputs in parallel at -3.2 V 25°C 
75°C 

Supply current 7 x All inputs in parallel at -0.5 V 25°C 60 

Input capacitance x Each 
(see Note 71 
Output impedance x 
(see Note 81 

NOTES: 6. The algebraic convention where the most­
positive limit is designated as maximum is used 
in this data sheet for logic voltage levels only, 
e.g.,. if -350 mV is a maximum, the typical and 
minimum limits are more-negative voltages. 

7. Ctn is measured using peak-current techniques. 
A square-wave input pulse is applied, and the 
input current waveform is integrated with 
respect to time to determine Z. Cin = Q/V. 
When a terminal is an input to more than one 
gate, multiply the value given by the number of 
gates to which this .terminal is an input. 

8. Constant-current loads are used to determine 
the output impedance which is derived from 
the slope of a Vo vs lo curve. 

25°C 5 

7,8 
2,4, 

25°C 5 
5,6 

TABLE II-INITIAL CONDITIONS 

Several of the parameters require the application of conditions 
which cause the outputs to assume definite. states prior to 
appiying test conditions specified above. 

INPUT TERMINALS* 
SYMBOL DESCRIPTION 

0.5V -0.5V 

x Irrelevant 

s Set 10 and 20 high, 
1,9 16 

101, 102, 201, and 202 low 

R 
Reset 10 and 20 low, 

9, 16 1 
101, 102, 201, and 202 high 

255 
235 
200 

510 
470 
400 

-0.6 
-0.8 
-1.1 

124 

*Vsa (pin 15) = GND, Vee (pin~)= 1.32 V, Vee (pin 10.) = -3.2 V. lnput and output terminals are open except as specified in these tables and in the d-c test figures. 

I 

m 
0 
I 

UNIT N 
(11 
.a:=. .... 
CD 
iD 
!l 

µA ... c:;· 
!!1.. 
(') 
';J" 
Dl .... 
Dl 

!l 
CD ... 

µA c;;· ... c:;· 
"' Dl .... 
<I> 

"C 
µA CD 

(') 

~ 

rnA 
[ 
.... l"ft~ ... 
CD .. CD 

pF 

!1 

ill -,.. .... ... .... 
CD ... 
3 

,., 
"C 

I 

CD n .. 0 Dl ... c c: ... .,, 
CD -Ci' ....... 
0 0-C 
::I 
r+ .:- :: 5' 
c: o"' CD !? ... c.. 

nn -mW - "' "' .... -40 
> ..... 
- :z: ... ,., 
._c 
0 ... 
o~ 
cw -"' ....... 
"' w 



~ . 
-< 

~ 
~ 

t 
en 

~ 
tTI 
>< 
> 
(/) 

~ i .... 
~8z 
~ ~{/J 
. ~-l 
:~ ~ ;tJ 
'~ "1C: r: o~ 
~ ,,, 
i~ z 
:~ -t 
I~ (/'J 

V1H 

V1L 

VoH 

VOL 

VQH 

VQL 

VOL 

VQH 

PARAMETER 

High-level input voltage 

Low-level input voltage 

High-level output voltage, 
register mode 

Low-level output voltage, 
register mode 

High-level output voltage, 
storage mode 

Low-level output vo!tag~, 
storage mode 

Low-level output voltage, 
set mode 

High-level output voltage, 
reset ·fllOde 

INITIAL VOLTAGE 
TEST CONDITIONS AT INPUT 

FIGURE (SH UNDER 
TABLE Ill) TEST 

4 x -0.2V 

0.2 v 

-0.2V 

-0.2 v 
4 x 

0.2 v 

-0.2 v 

-0.2 v 

4 R 0.2V 

4 s 0.2 v 

4 R 0.2 v 

4 s 0.2 v 

I 
TEST CONDITIONS* 

INPUT(S) 
OTHER 

OUTPUT 
INPUT MIN TYP MAX UNIT 

UNDER 
TERMINALS 

TERMINAL TA (SEE NOTE 6) 
TEST 

0.5V -0.5V a 
o'c 150 720 

25°C 150 720 mV 
75°C 150 720 
0°c -1500 -150 

25°C -1500 -150 mV 
75°C -1500 -150 

13 1, 16 4, 5, 12, 14 2 
11 7, 8 4,5,9. 12 6 
14 1. 16 4. 5, 12. 13 2 
9 7, 8 4, 5, 11, 12 6 
12 1, 16 4,5, 13. 14 2 

0°c 280 
12 7, 8 4, 5, 9, 11 6 

25°C 315 mV 
16 13, 14 1,4,5, 12 2 
8 9, 11 4, 5, 7. 12 6 

75°C 

1 13, 14 4, 5, 12, 16 2 
7 9, 11 4, 5,8. 12 6 

12 13, 14 1,4,5, 16 2 
12 9, 11 4,5, 7,8 6 

m ....... 
(') ii:-< r - .,, I\) ....... 
C11 = V" 
.i::. 
I\) 

::1111:11,... CD 'n ID ""-~ 0 ..., .... C: VI £3' .,, .. - -o n ... ::r 
~ .... "' ... 
I ::z: "' n -::1111:11 .... 
Oc: CD ... 
~ ;;;· .... - ... Ci' nn 

"' -"' -..., ... 
- VI "' V" .. "C 

CD .... ..., 
!:!. >. :::!1 m CD 
0.. -13 1 4, 5, 12. 14, 16 2 - ... 

11 7 4, 5, 8, 9, 12 6 
14 1, 13 4, 5, 12. 16 2 
9 7, 11 4. 5,8, 12 6 
12 1. 13 4, 5, 14, 16 2 

o'c 
12 7, 11 4, 5, 8, 9 6 

25°C -350 mV 
16 14 1,4,5, 12, 13 2 
8 9 4, 5, 7. 11, 12 6 

75°C -315 

... 
CD 

ii: CD 
cb 0 :;· 

~ .... 
CD c 3 -"C ... 
CD V" ... 

·1 14, 16 4,5, 12, 13 2 "' .... 
7 8, 9 4, 5, 11, 12 6 c ... 
12 14, 16 1,4,5, 13 2 CD 

12 8, 9 4, 5, 7, 11 6 
14 1, 13 4,5, 12, 16 2 

9 7, 11 4,5,8. 12 6 o'c 280 365 
1 14, 16 4, 5, 12, 13 2 

25°C 315 400 500 mV 
7 8,9 4,5, 11, 12 6 

75°C 470 580 
12 1, 4, 5, 13. 14, 16 2 
12 4. 5, 7. 8, 9. 11 6 
14 1 4, 5, 12, 13, 16 2 
9 7 4,5,8, 11, 12 6 

0°c -505 -440 
1 14 4, 5, 12, 13. 16 2 

25°C -490 -425 -350 mV 
7 9 4,5,8. 11. 12 6 

75°C -390 -315 
12 1, 4, 5, 13, 14, 16 2 
12 4. 5, 7 8. 9, 11 6 

5 12 4 2 o'c 
25°C -350 mV 

5 12 4 6 75°C -315 

4 12 5 2 o'c 280 
25°C 315 mV 

4 12 5 6 75°C 

(Continued on page 131 
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TEST' CONDITIONS* 
INITIAL VOLTAGE 

INPUT(S) 
OTHER 

OUTPUT 
PARAMETER TEST CONDITIONS AT INPUT INPUT MIN TYP MAX 

FIGURE (SEE UNDER 
UNDER 

TERMINALS 
TERMINAL TA (SEE NOTE 6) 

TEST 
TABLE Ill) TEST G.5V -0.5V 1i 

8 
,1, 4, 5, 7, 9 

11, 12, 13, 14, 16 

11 
1, 4, 5, 7, 8 

9, 12, 13, 14; 16 o'c 
12 

1,4,5, 7,8 
25°C 

9, 11, 13, 14, 16 
1,4,5, 7,8 

75°C 
13 

9, 11, 12, 14, 16 

16 
1, 4, 5, 7, 8 

9, 11, 12, 13, 14 
High level 

5 x O.SV 1 
4,5, 7,8,9 

input current 11, 12, 13, 14, 16 

4 
1,5, 7,8,9 

11, 12, 13, 14, 16 

5 
1. 4, 1. a. 9 o'c rr. 12, 13, 14, 16 

25°C 
7 

1,4,5,8,9 
75°C 

11, 12, 13, 14, 16 

9 
1,4,5, 7,8 

11, 12, 13, 14, 16 

14 
1,4,5, 7,8 

9 11, 12 13, 16 
o'c 

Low-level 
input current 

6 x All inputs in parallel at -3.2· V 25°C 
75°C 

Supply current 7 x All inputs in parallel at -0.5 V 25°C 81 

Input capacitance x Each 
(see Note 7) 
Output impedance x 
(see Note a) 

NOTES: 6. The algebraic convention where the most­
positive limit is designated as maximum is used 
in this data sheet for logic. voltage levels only, 
e.g., if -350 mV is a maximum, the typical and 
minimum l'imits are more-negative voltages. 

7. Cjn is measured using peak;current techniques.: 
A square-wave input pulse. is applied, an_d the· 
input current_ waveform is int~grated with 
respect to time to determine -0. Cin = O/V. 
When a terminal is an -input to more than -One 
gate, multiply the value given,by the number of­
gates to which- this terminal' is an input. 

8. Constant-current loads are- used to determine 
the output impedance wb!ch is derived from 
the slope of a Vo vs lo curve. 

25°C 5 

2. 6 25°C 5 

TABLE Ill-INITIAL. CONDITIONS 

Several of the parameters retjuire the application-of conditions 
which cause the outputs to assu·me definite states prior. to 
applying test conditions spec_ified at;tove. 

INPUT TERMINALS* 
SYMBOL DESCRIPTION 

0.5V -0.5V 

x Irrelevant 

s ·'Set .10 and 20 lpw 5, 12 4 
R Reset 10 and 20 high 4, 12 5 

255 
235 
200 

510 
470 
400 

-0.9 
-1.2 
-1.7 

165 

•v88 (pin 15) = GND, Vee (pin 3) = -1.3 V, Vee (pin 10) = -3.2 V. Input and output terminals are open except as specified in these tables and in the d-c test figures. 

I 

m 
(") 
r 

UNIT N 
C11 
.i::. 
N 
ID 
(ii 
~ .... 
[ 

µA g. 
Q) .. 
Q) 
n s .... 
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c:;· 
en 
Q) ... 
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ID 

µA !'.!. .... 
ii .... ... .... 

µA 

mA 

• ID z -.... ::;· .... ... ... ID -3 I 

i n .... 0 ~ c: c: 

pF 
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~ -< ::I I .,, ... -... s· 
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TYPIS ECL2S40 THRU ECL2542 
EMITTER-COUPLED- LOGIC BISTABLE MODULES 

operating characteristics at specified free-air temperature 

tPHL and/or tPLH tTHL and/or tTLH 

CL 
PROPAGATION TIMES-ns TRANSITION TIMES-ns 

MODE TA=0°C TA=25°C TA= 75°C TA= 0°C TA=25°C TA=75°C 

pf z ... x z a. x z ... x z ... x z ... x z ... x 
:; > <( :; > <( :; > <( 

~ > <( 
~ > <( 

~ > <( 

I- ::!!: I- ::!!: I- ::!!: I- ::!!: I- ::!!: I- ::!!: 

ECL2540 (see Figure 2 and Table IV) 

4 2.5 1.6 2.4 3.5 2.5 3.8 2 3.7 5.2 3.9 
Register 

50 3.6 2.4 3.6 4.5 3.6 4.7 2.5 4.6 6.7 4.4 

ECL2541 (see Figure 3 and Table V) 

RegiSter 4 6.3 4.2 6.2 7.7 6.5 4.6 2 4.7 6.9 4.7 

(Clock Controlled) 50 7.7 5.5 7.8 10.8 8.0 5.9 2.7 5.8 8.6 5.5 

Register 4 4.3 2.3 4.2 5.8 4.3 4.6 2.3 4.6 6.5 4.6 

(Gate Controlled) 50 5.6 3.4 5.7 8.5 5.7 5.6 2.7 5.4 7.8 5.1 

4 2.7 1.9 2.7 3.5 2.8 4.5 2.9 4.5 6 4.6 
Set 

50 3.8 2.7 3.8 4.7 3.8 4.7 2.7 4.6 7 4.5 

4 3.8 2.3 3.8 5.8 4.1 4.4 2.3 4.3 6.5 4.6 
Reset 

50 6.0 3.4 5.9 8.5 6.0 7.1 4.6 7.0 8.6 6.4 

ECL2542 (see Figure 3 and Table VI) 

Register 4 7.0 5.5 7.0 8.1 7.1 4.6 3 4.5 5.7 4.5 

(Clock Controlled) 50 8.2 6.7 8.1 9.4 8.3 4.8 3 4.8 6.9 4.7 

Register 4 4.5 3.3 4.4 5.7 4.4 4.2 3 4.1 5.7 4.1 

(Gate Controlled) 50 5.7 4.5 5.6 6.8 5.5 4.7 3 4.7 6.9 4.6 

4 2.9 1.7 2.7 3.1 2.6 4.6 3 4.5 5.7 4.6 
Set 

3.2 3.9 5.6 6.9 50 4.0 4.0 4.7 5.4 4 5.5 

4 4.4 3.3 4.3 5.8 4.6 4.2 3 4.2 5.7 4.4 
Reset 

50 5.4 4.5 5.4 6.8 5.4 3.9 3 4.0 5 4.0 

PARAMETER MEASUREMENT INFORMATION 

TABLE IV-ECL2540 

INPUT TERMINALS 
PARAMETER MEASURED OUTPUT UNDER TEST 

DATA GENERATOR -0.5V 

14 12 2 Q 

14 12 1 Q 

12 14 7 Q 
tPLH· ti"LH· tpHL· and ti°HL 

12 14 8 Q 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



NOTES: 

TYPES ECL2S40 THRU ECL2542 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

DATA 
PULSE 

GENERATOR 

SEE NOTE 9 

CLOCK C 
PULSE 

GENERATOR 

SEE NOTE 9 

CLOCK C' 
PULSE 

GENERATOR 

SEE NOTE 9 

DATA INPUT 

CLOCK C 

PARAMETER MEASUREMENT INFORMATION 
ECL2540 

INPUT 
SEE 

NOTE 10 

50 
n 

Vee 
1.32 v 

INPUT 
SEE 

NOTE10 

-0.5 v D (OTHER) LATCH Q OUTPUT UNDER TEST 

SEE NOTE 10 
OUTPUTO 

D 

t--4t-----IC 

50 
n 

INPUT 
SEE 

NOTE10 

I 

50 
n 

C' 

ECL2540 Q 

a 
Q 

} 
ALL OUTPUTS 
TERMINATED 
SAME AS OUTPUT 
UNDER TEST 

CL 
SEE 

210IN0TE ,, 
n 

VEE 
-3.2V 

TEST Cl RCUIT 

i-;;. 5 ns--1 +400 mV 

! 150~ - --- -soo mV 
I 

11, 
--1 11-2.2 ± 0.2.ns I I 903 - - -- +400 mV 

I 50% 

I 
tskew.= 0.7 ± 0.1 nsj f-

10% -500 mV 

+400 mV 
l 

CLOCK C' 50% 50% 50% I 50% 
I I 11 - - --- -500 mV 
I 4.5±0.2 I lO =:.J I.I lo- I 

Ro 
50 n 

.... r- ns +~;;. ns . tTHL 
V OBSERVED tpLH I t-: I 1_L_L------------

,190% 90%1 OH LEVEL I 
OUTPUT 0 50% i 50% I I 

I 10% l 10% V OBSERVED 
I .. I 1-tTLH 

1PHL -I I I OL LEVEL 

tPHL-i I 1- ,....-i i+-1pLH V OBSERVED I 

90%1\;: i190% 
OH LEVEL 

OUTPUT 0 I ~0% 1~~% :_ - - - - - ~ - - V OBSERVED I 10% 
1THL -J I- --: 1-- 1TLH 

OL LEVEL 

VOLTAGE WAVEFORMS 

FIGURE 2-ECL2540 pROPAGATION DELAY AND TRANSITION TIMES (WITH SKEW) 

9. Each generator has a 50-U output impeda_nce. 
1 o. The waveforms are monitored orl an oScilloscope with a rise time of less than or equal to 350 ps. Either a high-impedan·ce 

probe with an .input irrlpedance of 1.00 ~n pmalleled by 2 pF,,or a 50-il impedance system can·be use~. The sp-n resistor 

designated Ro is the oscilloscope input resistance, in the 50-.n system ·or· a discrete resistor with a high-imped_anC:e probe. 

11. CL includes probe and. fixture capacitance. A capacitance of 50 pF can ,be used to approximate an a-c fan-qut of 10. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 501~ • DALLAS, TEXAS 75222 

• 
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TYPES· ECL2540 THRU ECL2542 
EMliJEl.;COUPlED-lOGI( ::BISTABLE MODULES 

PARAMETER MEASUREMENT INFORMATION 
TABLE V~ECL2541 

INPUT TERMINAL CONDITIONS 

PULSE PULSE 
MODE 

GENERATOR GENERATOR 0.5V 

OUTPUT 

-0.5V 
UNDER 
-TEST. 

N0.1 N0.2 

16 11 1,12 8 

1 11, 12, 16. 8 
9 

1 11, 12, 16. 2,4 

REGISTER 16 11 ''1, 12 2,4 

(Clock Controlled) 16 13 1; 14 7 

1 13, 14, 16 7 
9 

13, 14, 16 5,6 1 

16 13 1, 14 5,6 

16 11 1,9 8 

1 ...::. 9, 11, 16 8 
12 

1 9, 11, 16 2,4 
REGISTER 16 11 1,9 2,4 
(Gate Controlled) 16 13 1,9 7 

1 9, 13, 16 } 

1 
14 

9, 13, 16 5,6 

16 13 1,9 5,6 

8 

SET TIME 16 1 9 
2,4 

7 

5,6 
All other input 

2,4 
terminals open 

8 
RESET TIME 1 16 9 

5,6 

7 

TABLE Vl-ECL2542 

INPUT TERMINAL CONDITIONS 
OUTPUT 

PUi.SE PULsE 
MODE 

GENERATOR o.sv UNDER 
GENERATOR -0.SV 

TEST 
N0.1 N0.2 

I··· 1, 16 4, 13, 14 
5 

13, 14 1,4, 16 
12 2 

1, 13, 16 5, 14 
REGISTER 

4 
13. 14. 16 1,5 

(Clock Controlled) '7,8 4,9, 11 
«' 

5 
" 9. 1.1 4, 7,8 

12 6 
7, 8, 11 5,9 

4 
; 8,9, 11 5,7 

14 
" 

1, 16 4, 12, 13 
5 1 ,!«,\ . '13, 14 4, 12, 16 ·2 (, 

14 1, 13, 16 5, 12 
4 

REGISTER 1-"" 13,.14, 16 5, 12 

{Gate Controlled) 9 7,,8 4,11,12 
5 

9,'11 4,8, 12 7 
6 

9 7,8, 11 5; 12 
4 

7· 8;9, 11·· ' 5, 12 
FsETTIME 4 

i' 5 
. 

12 All other input ·2,6 

RESETTiME 5 4 12 terminals open 2,6 

TEX:.\S INSTRU:MENTS 
INCORPl'l'RATEP 

POsT··oFFfCf! BOX 5012 • DALLAS. 'TEXAS 75222 

WAVEFORM 
PARAMETER 

MEASURED 

LH tPLH• trLH 
HL tPHL• trHL 
LH. tPLH• trLH 
HL tPHL• trHL 
LH tPLH·trLH 
HL tPHL· trHL 
LH tPLH• trLH 
HL ' tPHL· trHL 
LH tPLH!..!Il.l:!. 
HL tPHL· trHL 
LH tPLH· trLH 
HL tPHL• trHL 
LH t~H.t-a._H 

HL tPHL• trHL 
LH tpl.H· trLH 
HL tPHL• trHL 
LH tPLH• trLH 
HL 

. 
tPHL· trHL 

LH tPLH.trLH 
HL tPHL• trHL 
LH tPLH· trLH 
HL tPHL• trHL 

.LH tpLH• trLH 
HL tPHL• tTHL 

PARAMETER 
WAVEFORM 

MEASURED 

LH tpLH!.!I_LH 
LH tpLH· trLH 
Hl tPHL· trHL 
HL tPHL• trHL 

LH....L tPLH• trLH 
LH tPLH.trLH 
HL tpH(., trHL 
HL tPHL· trHL 

·' l.H tPLH• trLH 
LH tPLH· trLH 
HL tPHL• trHL 
HL tPHL• trHL 
LH tPLH• trLH 
LH tPLH• trLH 
HL tpHL·tTHL 
HL' tpHL• trl:!J, 
HL tPHL• trHL . 
LH tPLH· trLH 



TYPES ECL2540 THRU ECL2542 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

PARAMETER MEASUREMENT INFORMATION 
ECL2541 AND ECL2542 

[N8~ie 
12 

INPUT 
SEE NOTE 10 -----PULSE 

GENERATOR 
N0.1 

SEE NOTES 9 AND 12 

PULSE 
GENERATOR 

N0.2 

50 
n 

INPUT 
SEE 

NOTE 10 

20 ns 

Vee 
1.32V 

ECL2541 
OR 

ECL2542 

Vee 

a 

a 
Q 

Q 

0 

Q 

OUTPUT UNDER TEST 

--} "'00~ TERMINATED 
- - SAM.E AS OUTPUT 

- - UNDER TEST 

TEST CIRCUIT 

SEE NOTE 10 
OUTPUT Ci 

270 CL Ro 
n r son 

-:- NOTE 11 

-::-

VEE 
-3.2V 

- - -:-- .- ---+400mV 

lNPUT 

PULSE GENERATOR NO. 1 

2.2±0.2ns~ 
FOR REGISTER TIMES-------w 

INPUT 

PULSE GENERATOi:l NO. 2: 

FOR SET/RESET TIMES-· -

OUTPUT 

WAVEF.ORM LH 

OUiP\,JT 

WAVEFORM HL 

VOLTAGE WAVEFORMS 

V OBSERVED 
OH LEVEL 

V OBSERVED 
OL LEVEL 

V OBSERVED 
OH LEVEL 

V OBSERVED 
OLLEVEL 

FIGURE 3-ECL2541 AND ECL2542 PROPAGATION DELAY AND TRANSITION TIMES 

NOTES: 9. Each generator has a 50-!2 outpUt impedance. 
10. The waveforms are monitored on an qscilloscope wjth a rise time. of·less than or equal to 3~0 ps. Either a high-ir:npeda~ce probe 

with ari input jmpedance of 100 kfl paralleled by .2-PF, or a 50-n impedance system can t>e used. The 50.~fi resistor designated 

Ro is the osCillo_scope input resistance .in the 50-.n System or a discrete resistor with ·a hi9h-impedance probe. 
1_1. CL includes· pr_obe and fixture capacitance. A capacitance of 50 pF earl be used-to approximate an a-c fan-out of 10. 

12. See Table V (ECL2541) or Table VI (EC~2542) .for voltages to be applied to input .terminals. for' each test. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST- OFFICE BOX 501'2 • DALLAS.-- TEXAS 75222 

• 



TYPES ECL2540 THRU ECL2542 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

PARAMETER MEASUREMENT INFORMATIQNt 
ECL2541 

c 101 ~-4t------4H:>4VOl 101) 

270 !l son 

10 102 ~-4t----+--4H:>4V0( 1021 

270 !l 50 !l 

20 10 ~-4t----+--<1H:>+-Vo1101 

270 !l 50 !l 

1G 

2G 2c:i11-_..,_ __ _._..__,,.vo12<:i11 

270 !l 50 !l 

R 202 l---4.,_---l-+-O+VOl202) 

270 !l 50 !l 

s 20 l---4.._---l-+--04 .. VOl201 

270 !l 50 !l 

VI is applied to each input as specified in the elec­

trical characteristics table. 

FIGURE 4-VOH AND VOL 

(See Note 13) 

-0.5 v 

~ 
O.SV 

See 
Note 

c 

See 
Note 

8 

270 !l 

270" 

50 !l 

270 !! 

270 !! 

50" 
202 1--tl--NV\r--l--

;non 

50 H 
20 1--411--NV\r--l--

210 n 

A. Each input is tested separately. 

B. Any one of the following seven inpµts: C, 1 D, 

1G, 20, 2G 1 R, and S. 

C. Other si'x inputs l!sted in note B that ar~ not 

under test. 

FIGURE 5-liH 

t Arrows indicate actual direction of current flow. Current into a terminal is-a positive value, 
NOTE 13: ECL2540 and ECL2542 are tested in a manner similar to that' shown for ECL2541. 

TEXAS INSTRUMENTS 
INCORP,ORATED 4·102 
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TYPES ECL2S40 THRU ECL2542 
EMITTER-COUPLED-LOGIC BISTABLE MODULES 

PARAMETER MEASUREMENT INFORMATIONt 
ECL2541 

(See Note 13) 

FIGURE 6-llL FIGURE 7-lcc OR IEE 

t Arrows indicate actual direction of current flow. Current into a terminal is a posftive value. 
'

1 NOTE 13: ECL.2540 and ECL.2542 are tested in a manner similar-to that shown for ECL.2541. 
'I 

I 
I 

TEXAS INSTRUMENTS 
INCORPORATED 

4-103 
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TYPES ECL2540 THRU ECL2542 
EMITTER·COUPLED -:LOGIC·· BIST ABU . MODULES 

mechanical data 

The circuit bars are mounted on a 16-lead frame and encapsulated within a plastic compound. The compound will 
withstand soldering temperatures with no deformation and circuit performance characteristics remain stable when 
operated in high-humidity conditions. This package is intended for insertion in mounting-hole rows on 0.300-inch 
centers. Once the leads are compressed to 0.300-inch separation and inserted, sufficient tension is provided to secure 
the package in the board during soldering, Silver-plated leads require no additional cleaning or processing when used in 
soldered assembly. 

The plastic case is electrically nonconductive. 

16-PIN PLASTIC DUAL-IN-LINE PACKAGE OUTLINE 

terminal designations 

,NQTES: a. The tiue-position pin spacing is 0.100 betwl9n ca'lhlr· 

lines. Each pin centerline is IOCMed within 0.010 of ih 
truelongitudinatpositionrelativetopinsl-and 16. 

b. All dimensions are in inches unless otherwise noted. 

Pin assignments are shown in the table below and correspond to the logic diagrams on pages 2 and 3. Outputs are 
denoted by 10, 10, 20, 20, 101, 102, 201, and 202. Inputs are denoted by C, C', 10, 20, 101, 102, 201, 202, 1G, 
2G, 1G1, 1 G2, 2G 1, 2G2, S and R. The number preceding the letter denotes whether the input (or output) is part of 
the first or second latch. The number (if any) following the letter distinguishes inputs (or outputs) of the same latch 
from each other. 

Power is supplied via the Vee• VEE• and v 88 terminals. 

V BB is a reference voltage. 

NC indicates no internal connection. 

PIN ASSIGNMENTS 
PIN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ECL2540 10 10 Vee NC NC Vee 20 20 NC Vee c· 20 c 1D Vee NC 
ECL2541 s 101 Vee 102 201 202 20 10 c VEE 10 1G 2D 2G Vee R 

ECL2542 1G1 10 Vee R s 20 2G1 201 2G2 Vee 202 c 102 1G2 Vee 101 

4-104 TEXAS INSTRUM'ENTS 

PRINTED IN U.5.A 

Tl cannor assume any responsibility for any tircuits shown 
or represent that they ore free from potent infringement. 
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Series 54S/74S 
Circuits • 



Schottky TTL 
Previewing Three Series 54S/74S 

MSI Functions~ 

SN54S/74S181 Arithmetic/Logic Units 
• Fastest and most versatile IC adder 
• 20 ns typical add time for 16 bit words 
• Performs all arithmetic/logic functions of a CPU 
• Cascadable toN-bits '··' ·· 

• • Pin-for-pin functional equivaICnt of SN54/7418l ALU 

SN54S/74Sl94 Universal Bidirectional Shift-Registers 
• Industry's first fully universal 100-MHz TTL shift registers 

Parallel broadside load 
Shift right 
Shift left 
Inhibit dock (do nothing) 

• Cascadable to N-bits 
• Designed specifically for performing all shift functions 

required of high-speed accumulators employing SN74S181 ALU's 

SN54S/74Sl57 Quad 2-lnput Multiplexers 
• Typical propagation delays of 2.25 ns per level at 13 mW per gate 
• May be used with SN74Sl 81 and SN74Sl 94 to implement 

high-speed CPU accumulator 
• Selects bused data from one of two sources 
• Generates four functions of two variables (one variable is common) 

*Available Mid-1971 

For the Full Line of Series 54S/74S Schottky SSI, See Page~ 



.SCHOTTKY 
TTL 

'SERIES 54Sn4S 
SCHOTTKY-CLAMPEDtTRANSISTQR .. lRANS:ISTOR.LOGIC 

FOR HIGH-SPEED, HIGH-PERFORMANCE DIGITAL SYSTEMS 

description 

Series 54S/74S Sc;hottky . TTL circuits are 
impt~~eriteci with tun SChottky-barrier~diode 
clamping to . achieve . ultra-high speeds previously 
obtainable Only With emitter-couplecflogic, yet'they 
retain. the desirable features of, and are com·pletely 
co1npatible.wit~, most of the popular saturated IOgic 
(iircuits. Schottky n'i circ~its currently offer the 
~st.· speed~poWer product of <iny high'speed logic 
tarnH•I; · · · · · ·· · 
$coottky-barrier-diode clamping .prevents transistors 
ti~fri~. achieving classic. s~turati.i;>n · ~flCI ·thereby 
effectively eliminates ·excess char~ storage and 
subsequent reoovery. times. These .. recovery times 

. contribute sigrtificantJy.to overall prop.lg'atioil delays·. 
experienct1Clwith satur~teddigital-logic.circuils. 

.. ·.' . ' . . ,., \' '~,1.t'.,,':",,",--. >·,':'.' 

"Tl 
m 
Ill 
:n 
~ 
:II 
< .. .... ... .. 

:Se~ies 54S/74S.circuits are.epmpletely ·compatible with. the: Series 54/74: Series54Hl741:1;~ ~rii;is.54L/74L TTL' 
togi~ f~mii\es'. E_ase of use.and compatibility with Other Tti.. families result in fle~lb~iwzofci:iolcE! within 1,:be four 

-spe. ed.·· -pov,/er:y,ar:i!les o_._ffo.recH_.Series .. 54174, 54. Hf7~H._ 54~f74L~ ·P ... 4. S/7~.s) t.'-0.achiev~ •. hrg.hlv .. _.·_e~ici~." ... ~ ~_·vst. e.m fir ... a.· d.i.119. to , •. · _·. · . 
... specific performance requirements. .. · < · ·· · · · •: '. 

.. Definitil.•e specificatio11sare provided for operating characteristics over the full "'1ilitary teft\pi[rratµre ra~;-Of . _;.5i;P:c to ; .. 
· 1:;!5°C tor Series 545 circuits imd civer'ttietemperature range of 0°c to 7D?Cfor SetiesJ4Sc~ril~it~:·. ,, ' ·:·· 

' ;" - ,y; 

featUres · 

VERV-HIQH-SPEEo, LQW:POWER OPERATION 

e >~ns,lypic;Jl;gat8'p1:~paga'.tlon delay :nine ·.. . . . . . . . . . . 
. ~· -j~;mljiJ:per'gatttpOl(Ver dissipatiOri at 50%CJufy cycle --.5peed1Jower Drtiduct·•o;57 
• , 12&,-MHz typiClll J·K flip-flop maximum input .clock frequency (d-c "u••1m•111 

:;., -, -;>-.- :_,,~-,-""". .> , .. ,· ' ' .. , __ . ~-- •.,;-;•·" ,,,,~>-,;~v..-_;,,, .. -.~· 

EASE Oi= SVSl\EMDESIQN 

\:, ~: ,;J ~lly ~mp.i~ibl~·~ith serie~54~( 54HJ74H_, and fi4t774L ftt'.(ln~\~ing~~ttL$1),:~ ·l,Si'OTL ... 
• "Si:hottky-diode-cl;amped iriputssimplify system design . · · · • · · 
• 'terminat!!d, contr~K8d-impedaflee ii;M;s nc)t_norm~llyti!quiieit · 
• low outpilt impedance: provides low a-c noi.5e si.isceptability 

.. .. . . dri~11ligtily CJ!pa~itiva loads. 

IMPROVED CIRCUIT PERFORMANCE;·\··,.- .·~ 

• switching times ~irtually insensitive to p0wer supply ;md/or ~em.Paratllre vft'ia1i~ns ' 
• p0w¢r dissipatiOfi rtimains relatively lo.w .at operati11.11 fl'!lq,1,1~nqi!is u~ fO 10,0 lllltfz. 
• high fan-out: 20 54S/74S loadsat the tiigh l99ic level 

. · ..•. m 54S(74Sloads atth11.1i>w.1i>111c level 
. • • bi9h d-c nl>lattmargjnJ.:t_1picalty 1 lfi>~ · . 

" .:' ._· '•,_. ~»' • ·.;,' , '.'l 

~~~Q(;ateiiHe>,<1nwrters . . .: • • •.• 
NANt) (3ates/Heic Inverters with Qpen..C11Jlectoc Outputs 
AND ~lites 
Buffers/Line Drivers .. • , 
ANO-OR·INVERT Gates 
D·!YPe .Edge,Trigger~ Flip·Flo'ps 

: J:~'l:dgae:r~;9uered fHp·FI~• 

:t_lnte~~afed. S~C?~o~t~y.:sa_rrier dit?d~~ 
~l!=ffl'.l_p.e_d tr:a91:tistor_ 1s paten:ted 9y 
TeXaS· lnstrumen:ts. --u. -S.":Pate_ot 
Number ·3,463,975. · 

([£XAS:lN:·s,rfit1MS.RTS 
.,·: •. ·.:; llil¢t'.iRl"(iRA:fEO.. . ' , 

!='Os:r, .~f:•ceE, :ac;>K' so~a .. ,~: '.oA.t..LA.s'·.: Tl5XAS 1~22z. 



SE'RIES·:54S/74S 
SCHOTTKY "'CLAMPED TRANSISTOR-TRANSISTOR LOGIC 

SERIES 54S/74S 
FEATURING 3-ns SPEED AND 20-mW-PER-GATE PERFdRMANCE 

SMALL SCALE INTEGRATION (SSI) 

FUNCTIQN 

9PERATING TEMPERATURE 

RANGE 

-55°C to 125°C 

NANO/NO~ GA TES 

Quadruple 2,lpput Po.sitive:N AND ;Gates "'' SN54SOO 

Quadruple 2-ftiput Pdsitivil-NAND Gates 

(with Open-CoJlectcir Output) SN54S03 

Hex I nvBrters : . . SN54S04 

Hex Inverters (with Open-collectorOutput) SN54S05 

Triple 3-1 nputPositive-NAND G.ate.s SN54S10 

Triple 3-lnput Positive-AND Gates .. ." . SN54S11 

Triple 3-lnput Pasitioh;AND Gates 
-c 

(with Open-Collector Output) •. SN54S15 

Dual 4-lnput i>ositive,l\IAND Gat.es ' SN54S20 

Dual 4-lnput Positive-NANO Gates 

(with Operi-Collector Output) SN54S22 

Dual 4-1 nput Positive-NANO Buffers SN54S40 

Dual 4-lnput Positive-NANO Line Drivers 

.AND-OR-INVERT GATES 

SN54S140 

4-2-3-2-lnput AND-OR-INVERT Gates SN54S64 

4-2-3-2-lnput AND-OR-INVERT Gates 

fwith Open-Collector Output) SN54S65 

FLIP-FLOPS 

Dual D-Type Edge-Triggered Flip-Flops SN54S74 

Dual J-K Negative Edge;Triggered Flip'Flops 

(80 MHz) with Preset and Clear SN54S112 

Dual J-K Negative Edge-Triggered Flip-Flops 

(80 MHz) with Preset SN54S113 

Dual J-K Negative Edge-Triggered FJip-Ftops 

(80 MHz) Common Clock and .Common Clear SN54S114 

*For outline drawings of all packages, see Section 1. 

The Schottky TTL Technology 

The Schottky-clamped transistor is produced utilizing 
conventional diffusions. The base contact opening is 
extended beyond the base diffusion and over the 
collector region. Metallization is deposited over both 
the base and collector regions and simultaneously 
serves as the transistor base contact and the SBD 

·anode contact. The collector n-type material and the 
metallization then form the metal-silicon SBD 
structure (refer to cross-section at right)_ 

TEXAS INSTRUMENTS 
' . INCORPORATED 

POST-OFFICE BOX 5012 ., DALLAS, TEXAS 75222 

0°C to70°C 

SN74SOO 

SN74S03 

SN74S04 

SN74S05 

SN74S10 

SN74S11 

SN74S15 

SN74S20 

SN74S22 

SN74S40 

SN74S140 

SN74S64 

SN74S65 

Slll74S74 

SN74S112 

SN74S113 

SN74S114 

PACKAGES* 

Dual-In-

Line Flat PAGE 

J N w 5-4 

J N w 5-8 

J N w 5.4 

J N w 5-8 

J N w 5-4 

J N w 5-10 

J N w 5-10 

J N w 5.4 

J N w 5-8 

J N w 5-12 

J N .w 5-12 

J N w 5-13 

J N w 5-13 

J N w 5-15 

J N w 5-17 

J N w 5-21 

J N w 5-21 



SERIES 54S/74S 
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC 

The Schottky TTL Technology (Continued) 
The SBD is connected .in parallel to the base-collector junction of the normal TTL n-p-n transistor. As the SBD has a 
lower forward voltage than the base-collector junction, it clamps the ·transistor as base drive increases, diverting most 
excess base current from the base-collector junction, and prevents the transistor from reaching classic saturation. Excess 
stored charge, which exists in usual transistor structures and which must be removed before switching occurs, does not 
exist in the SBD-clamped transistor_ 

In addition to incorporation of the SBD into popular 54/74 TTL, the Series 54S/74S Schottky TTL family employs 
shallower diffusion and smaller geometries which lower internal capacitances and further reduces overall propagation 
delays. Elimination. of gold-doping simplifies processing and stabilizes switching speeds over the operating temperature 
range. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC (see Note 1) 
Input voltage (see Note 1) 
lnteremitter voltage (see Note 2) 
Output voltage (see Notes 1 and 3) 
Operating free"air temperature range: Series 54S Circuits 

Series 74S Circuits 
Storage temperature range 

NOTES: 1. Voltage values, ,except interemitter voltage, are with respect to network ground terminal_. 
2. This'is the_vottage-between two emitters of a multiple-emitter transistor. 
-3. ~This is the maximum voltage which should be applied to any- open-collector output when It: is in the off state. 

recommended operating conditions 

7V 
5.5 v 
5.5 v 

7V 
-55°G to 125°C 

0°C to 70°C 
-65°C to 150°C 

SERIES54S SERIES 74S 
CIRCUITS CIRCUITS 

UNIT 
MIN NOM MAX MIN NOM MAX 

Supply voltage, V CC 4.5 5 5.5 4.75 5 •.. 5.2.5 v 
Operating 'free-air temperature, TA -55 125 0 70 oc 

unused inputs.of positive-AND/NANO gates 

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be 
maintained at a voltage greater than 2.7 V, .but not to exceed the absolute maximum rating of 5.5 V. This e.liminates 
the distributed capacitance associated with the floating input emitter, bond wire, and package lead, and ensures that no 
degradation will occur in the propagation delay times. Some possible ways of handling.input emitters are: 

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should. be between 2.7 V 
~ll~ . -

b. Connect unused inputs to a used input if maximum fan-out of the driving output will not be exceeded. Each 
additional input presents a full load to the driving output at a high-level voltage but adds no loading at a 
low-level voltage. 

c. Connect unused inputs to Vee through a 1-krl resistor so that if a transient which exceeds the 5.5-V 
maximum rating should occur, the impedance will be high enough to protect the input. One to 25 unused 
inputs may be connected to each 1-kQ. resistor. 

input-ct1rrent requirements 

Input-current requirements reflect worst-case Vee and temperature conditions. Each input of the multiple-emitter 
input transistors requires a maximum of 2 mA out of the input at a low logic level which is defined as 1 normalized 
load. Each input requires current into the input at a high logic ievel. This current is 50µA maximum for each emitter. 
·c1.1rrehts into the input terminals are specified as.positive values. 

fan-o.ut capability 

Fan-out (N) .. reflects the ability of an output to supply current to a number of normalized .loads ata high logic level 
and to sink current at the low logic level.At the high logic level, each standard output is capable of supplying current to 
drive 20 Series 54H, 74H, 54S, ()r 74S loads (NH = 20). Currents out of the output are specified as negative values. At 
the low logic level, each standard output is cap<;ible of sinking .current from 10 Series 54H, 74H, 54S, or 74S loads 
(NL= 10). 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX· ·5012 · • PALLAS, TEXAS 75222 
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CIRCUIT TYPES .SN54SOO, SN54S04, SN54S10, SN54S20, 
SN74SOO, S,N74S04, SN74S10, SN74S20 
POSITIVE-'NAND GATES/HEX INVERTERS 

3nsatCL= 15pF Typical Propagation Time 
Typical Power Dissipation 19 mW per Gate at 50% Duty Cycle 

SN54SOO,SN74SOO 
QUADRUPLE 2-INPUT NANO GATES 

Vee 48 4A 4V 38 3A 3Y 

1A 18 1V 2A 28 2Y GNO 

positive logic: Y = Ali 

SN54S20, SN74S20 
DUAL 4-INPUT NANO GATES 

Vee 20 2C NC 28 2A 2Y 

J OR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 

SN54S04, SN74S04 
HEX INVERTERS 

Vee 6A 6Y SA SY 4A 4Y 

positive logic: Y =A 

schematic (each gate) 

2.8 k.11 

SN54S10, SN74S10 
TRIPLE 3-INPUT NANO GATES 

1V JC 38 3A 3Y 

positive logic: Y = ~ 

900 .n 

I I I '.J I I 
Co- +,.J: 

OUTPUT 
y 

1A 18 NC 1C 10 1Y GNO 

positive logic: Y = ABCD 

NC " No internal connection 

recommended operating conditions 

Supply voltage, V cc 

Normalized fan-out from each output, N 

Operating free-air temperature, TA 

Do-- -l-1-'---. 
I I I 
I I I 
~I I 
r~=- I 
I LI.lo di' .._..__:;t 

500 .n 

Component values shown are nominal. 

SN54SOO, SN54S04; SN74SOO, SN74S04, 

SN54S10,SN54S20 SN74S10, SN74S20 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.75 5 5.25 

l High logic level 20 20 

J Low logic level 10 10 

-55 125 0 70 

TEXAS INSTRUMENTS 
IN~ORPORATEO 

POS'f OF~ICE BOX 501·2 • OALl..AS, tEXAS 1'222 

UNIT 

v 

oc 



CIRCUIT TYPES SN54SOO, SN54S04, SN54S10, SN54S20, 
SN74SOO, SN74S04, SN74S10, SN74S20 

POSITIVE·NAND GATES/HEX INVERTERS 
, .. } 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP:j: MAX UNIT 

V1H High-level inputvoltage 2 v 
V1L Low-level input voltage 0.8 v 
v, Input clamp voltage Vee= MIN, l1=-18mA -1.2 v 

High-level output voJ.taQEr 
Vq::=MIN, V1L =O.BV, 1Series54S 2.5 3.4 v 

VoH 
Iott =-.1 mA l Series 74S 2.7 3.4 v 

Vol t,.ow-level output voltage 
Vcc=MIN, V1H =2V, 

0.5 v 
loL=20mA 

11 Input current at.maximum i~putvoltage Vcc=MAX, V1 =5.SV 1 mA 

l1H High-level inpµt current (each input) Vcc=MAX, V1 =2.7 v 50 µ,A 

l1L Low-level input current (each input) Vee= MAX, V1 =0.5V -2 mA 

los Short-circuit output current§ Vcc=fVIAX -40 -100 mA 

iccH 
Supply current, high-level output 

Vcc=MAX, All inputs at 0 V 2.5 4 m~ (average per gate) 

Supply currerit, low-level output 
.. 

ICCL (average per gate) Vcc=MAX, All inputs at 5 V 5 9' mA 

tFor conditions·:shoWn as MIN or MAX,' use the.appropriate value specified under recommended operating conditibns for tfle applicable d.evice 
type. 

:f:Al.1 typical values ~re at V(:c.7 5 V, TA= 25°C. 

§Not more th~_!l one outpu~ should be short~d at a timl!!, and dui-ation of the short·circuit test" should not exceed one sec·o~d. 

switching characteristi~s; Vee = 5 V. TA= 25°C, N = 10 

PARAMETER TEST CONDITIONS, MIN T:VP MAX UNIT 

Propagation d~l?v time, low~to-high-level out~ut 
CL= 15pF, RL 6 2BOS1 2 3 4.5 

·tPLH 
CL= 501!F, RL o;280q 

ns 
4.5 

Pr.Opagation delay time; high-to-low-le11el, output 
GL = 15pF, Rv= 280 n 2 3 5 

tPHL 5 
ns 

J CL=50pF, RL =280!1, 

11 SWjtching characteristic' measurements are made utilizi~g the same test circuits as illustrated t'Or Darlington outputs in Figure 74 of th8 Series 
s4H!74H sectloh·. ·.The inverting-~utpUt wavei'orm is 8pplica0ble fQr these three' circuit~. tr,, lieu of Notes '1 through 4, the followirig notes· are 
app1icable; 

NOTES: A. The pulseg~nerator hasth~following.chilracterlstlcs: V;n(1).• 3 v, Vin(O) ,:,·O v, t 1 =to= 2.5 ns, PRR = 1 MHz; duty cycle - 50%, 

and Zout "" 5!1 !].. 

B:. Inputs not U)ider; t8st are at 2.7 V. 
c .. CL includel·proba and jig c8pacitance. 

TEXASl~STRUMENTS 
INCORPOR.-"'·Tl!>O 

P08't OFPICel 190X 501~ • OAt.!,..A:S, TEXAS'75U2 

• 
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CIRCUIT TYPES SN54SOO, SN54S04, SN54S10, SN54S20, 
SN74SOO, SN74S04, SN74S10, SN74S20 
POSITIVE-NANO GATES/HEX INVERTERS 

TYPICAL CHARACTERISTlcst 

> 

OUTPUT VOLTAGE 
VS 

INPUT VOLTAGE 

TA-125C 
3_5~TA=25C 

Vee - s v 

3.0 TA" -55 C-+--<f--+[1_._.,,__::1__1,_.___,_..___-1 

~ 2.s 1-+--+-l-+---++ll-+---+-l--I 
0 
> 

9 
0 
> 

"' 

2 .o t---+--+-+--+--+-t-++--11--+--1--I 

1.5 l-+--+--~-+---+-++-+--ll---l--1--1 

10t---+--+-+--+--+__.._._..._,_.._-I 

O'---'--'--'---'--'--'---'---'--'--~ 
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Vee': 5V 
TA =25cC 

-2 

V1-lnput Voltage-V 

FIGURE 1 

INPUT CURRENT 
VS 

INPUT VOLTAGE 

k---: 
E -4 

~ 
t -6 

il 
~ -8 

1 -10 

-12 

-14 

-16 

-18 
-2 -1 

~ 

FIGURE 3 

HIGH-LEVEL OUTPUT VOLTAGE 
VS 

HIGH-LEVEL OUTPUT CURRENT 

Vee~ s v 

0 2 

! 

,..._....._ _ _,__.__ ..... _ _,__...__,.,.,__~ 
0 -10 -20 -30 -40 -50 -60 -1{) -80 

loH-H1gh-Level Output Current-mA 

FIGURE 5 

INPUT-CLAMPING-DIODE 
FORWARD VOLTAGE 

vs 
FREE-AIR TEMPERATURE 

-1.00 ~~-~-~~'---~-~---.-...., 
vcc = s v 

~ -0.961---l--i--1--l--i---l--<--I 

t -0.921---l---i--1--l-+-+--l-4 
> 
'E - O.BB f--;:l=+-t-----t--J---+----!--j 
~ ~ loL=-25mA 

if -0.841---=i~,,,..-k-:::i~ .... ~;:c--+--l---l 
~ -08~'1---l---1----l----'i--'---=~~+-t--......="""'~ 
o loL"-18mA ~ .......... 
gi -o.1s l---+-+-l---+-+-J---:~""'-~ 
~ ........ 
9· -0.721---,,l;o=_=-1..._-+ 1-+----+---+-+---I 
- I ---,......... loL = -10 mA 
~ -0.681--+-+-+.c::""'i..;"'hl;;::_,____,__+--l 
} -0.641---l-+--l-----+-+____::"""c"'-lt--.....~-l 

--0.60 1--'----'---1---l----'----'---l-"" 
--75 -50 25 25 50 75 100 125 

FIGURE 2-

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

0.91--l----1-----11---+---l----+'----l----l 
! o.s vcc = s1v 

~ g 0.71---+-+---1--1--+-+----+-~--+ioo"",. .. 
~ o.6 o~ I .,, 
C TA_L-55"-1 ]..;"" 

10 l5 20 25 30 35 40 
IQL -Low-Level Output Currem-mA 

FIGURE 4 

HIGH-LEVEL INPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
4.0 J' 1 
J.B 1- Ve:= 5 V -'----'--'---'----'---1 

1 3.2 vl 2.7 v 
i 2 B l----i---l----+----jl---+-..,."'"J...,...--~V-1------1 
3 2 .. 1--1---+---1--~v=--+P--+---1---1 
~ 2.01----.1......,_....o:v1--_ ..... +---l----1----+-----1----1 

~ 1.6 ,______,_ _ _.__..__. _ ___,_ _ _,___. _ ____, 

t 1.2'1--l----1---l---1--+--+---f----I 

~ 
0.8'1----'----1----l---1--+--+---'1----1 

0.41----l--+--+--l---+--+--1-----1 

OL.---L--'--'----'--'---'----'---' 
-75 -50 -25 25 50 100 125 

TA-Free-Air Temperatura-°C 

FIGURE 6 
toata for temperatures below 0°C and above 70°C is applicable to S0ries 548 circuits only, 

TEXAS INSTRUMENTS 
INCORPORATED 
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CIRCUIT TYPES SN54SOO, SN54S04, SN54S10, SN54S20, 
SN74SOO, SN74S04, SN74S10, SN74S20 

POSITIVE-NANO GATES/HEX INVERTERS 

tYPICAL CHARACTERIST1cst 

.. 
~1 

PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
FREE-Al R TEMPERATUl'ilt 

~a 
~8 6t---+~-+--+---I--+--+--+-~ 
g~ 1 I 
-~ 1 5 1---+--+--+-cL - 50 pF 

l,f 41---+--+--+--+--+--+-~+I-_..4 
_ CL~ 15 pf __..r--

r < 
-'o 
!l--' 

0~--'--+--~--1--+--~--+-~ 
-75 -50 -25 25 50 75 100 125 

10 

0 

TA-Free-Air Temperature-°C 

FIGURE 7 

PROPAGATION D.ELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 

VS 

FREE-AIR TEMPERATURE 

~ Vee" s v 
RL=280.0. 

I'--- CL= 150pF 

,..._ 
t- dL•,;;rpF 

_j 
i-t-.. Ct=15pF 

-76 -50 -25 25 50 75 100 125 

TA-Free-Air TemperSture-"C 

FIGURE 9 

AVERAGE PROPAGATION DELAY TIME 
vs 

10 

0 
-75 

FREE-AIR TEMPERATURE 

Vee"'!" s v 

'h. J_,rpF RL"'280H 

cl- solpF 

"t- CL"' 15pf 

-50 -25 25 50 75 100 125 

TA-Free-Air Temperature- C 

FIGURE 11 

• 

PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 

SUPPLY VOLTAGE 

I----+----+----+~~: ;~ot 

o'-----'----'----'-----' 
4.5 4.75 5.0 5.25 

Vee-Supply Vol1a9e-V 

FIGURE 8 

PROPAGATION DELAY TIME, 
HIGH-TO~LOW-LEVE L OUTPUT 

vs 
SUPPLY VOLTAGE 

5.5 

10---~---~~-----

RL "'2801! 
1----+----L-----l-T A= 25' C .... 

Vee-Supply Voltage-V 

FIGURE 10 

POWER DISSIPATION PER GATE 
vs 

FREQUENCY 

80 VccTs:JTT 
70 TA = 25' C W-1-U---'--'--'--LI-.w.JU 

Duty Cycle = 50% 

501---+-+-..__.-+"-...,...---+--''-'--+-'-'"'"~ 

~ '40 

• V' 0 301---+-+-+-+-H-l-l+--+--'b.4-+-'4-.j.+J 

! i.-9 I 20 l:;;;=;j::;;;-F-4"-l+tt1'f==---t-H-HH-ttl 
~ 

o'--.l-.J.....!..J...U..L.LL--L-L..J.-WLJ.1JJ 
1 7 10 20 40 70 100 

f-Frequency-MHz 

FIGURE 12 

toata for temperatures below 0°C and above 70°C is applicable to Series 54S circuits only. 

TEXAS INSTRUMENTS 
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CIRCUIT TYPES SN54S03, SN54S05, SN54S22, 
SN74S03, SN74S05, SN74S22 
POSITIVE-NANO GATES/HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

Typical Propagation Time 
Typical Power Dissipation 

5nsatCL=15pF 
17 mW per Gate at 50% Duty Cycle 

J OR N DUAL-IN-LINE OR 

W FLAT PACKAGE (TOP VIEW) 

SN54S03, SN74S03 
QUADRUPLE 2-INPUT NANO GATES 

48 4A 4Y 38 3A 3Y 

positive logic: Y = AB 

SN54S22, SN74S22 
DUAL 4-INPUT NANO GATES 

Vee 20 2C NC 28 2A 2Y 

positive logic: Y = AB CD 

NC-No internal connection 

SN54S05, SN74S05 
HEX INVERTE_RS 

Vee 6A 6Y 5A 5Y 4A 4Y 

positive logic:_ Y = A 

schematic (each gate) 

A 

co­
oo-

Component' values show:n are nOminal. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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CIRCUIT TYPES SN54S03, SN54S0.5, SN54S22, 
SN74S03, .SN74S05, SIU4S22 

POSITIVE-NANO GATES/HEX INVERTERS WITH OPEN~cou:.ECTOR OUTPUTS 

recommended operatihg.conditions 

SN54S03, SN54S05 SN74S03, SN74S05 
.SN54S22 - SN74S22 .UNIT 

MIN NOM MAX MIN NOii/i MAX 

Supply voltage,V cc 
"""-

4.5 5 5.5 435. 5 5:25 v 
Normalized fan-o)Jt from any output, N 10 " '" 10 . 

Operating free-aWtemperature, TA -55 125 0 70 ·c 

electrical characteristics over recommended operating free-air temperature range {unless ot!ler)Nise.noted) 
' ,7 . . '" -- "'' -· - - . ' . . ·-~ - 1' ' - ,' ~ - - • 

_c:_ PARAMETER. TEST COlljDITIONSt . MIN TYP:!: MAX UNIT 

V1H 1-ligh-Jevel input voltage 2 ·V 

VIL Low-lever input voltage - · ;. 0.8. v 

V1 I nput_clamp voltage Vee= MIN, 11 = -18mA -1.2 v 
~ Vee= MIN, VJL = 0.8 V, 

loH High-level 011tput current 250 µ.A 
VoH.= 5.5 V 

Vol Low-level output voltage 
Vcc=M!N, .. VIH.=2V, 0~5 v 
10L = 20 mA 

Ii rnpufolJrrent at maximum input voltage Vce=MAX, V1=5.5V .1 mA 

liH' · •'lifr9hltevel input current (each input) vc:c.= MAX,- Vi.= 2.7•V 50 µ.A 

l1L l..ow-!evel input current (each inpuQ Vee-MAX, V1=0.5V -:-. -::-- ·-:<C2 rftA 

ICCH ':>upPly current, high-level oytput (average per gate) Vcc=MAX, All inputs at 0 V :.::'_ 1.5 3:3 mA 

ICCL Supply current, iow-level outpu( (average per g;ite) Vee= MAX, - All inputs·at 5 v 5 9 mA.i.. 
-· ·• -3 • '""' •.s-"- -:;- :· . :-:-,- .,.,,- --::--- -~- "" 

. t f"or·-ezo-nditioh(~:':"~~h aS ·MIN or M~X,. use the approp(iatli"v8Jue ·spetift~d under recomme:nded operating cb~dit-i"ans fO¥ the appficB:ble··devJce 

~type. . , . 

~Aif.~y(:)icaly:~i~~s are at·V9c = 5 ~,TA;:_ 25°C. 

switching characteristics, Vee= 5 v: TA= 25°C, N = 10 
.;.'.:i. ~ ; 

PARAMETER-= ~ .:·, , ;;;___-:-TEST CONDITIONS~ MIN TYP MAX UNIT 
,. CL=15pF, RL = 28.0 n 2 5 7.5 

.ns' tPLH Propag;itiori cjelay time, Jow,to'high,levef output 
CL'" 50pF, AL= 280 ,Q 7.5 

Propagation delay time, high-to·low-le~el output 
CL"l5pF, RL=2800 2 ·'-'- _4.6 7 

t_PHL ns 
I .··· 

. ---
CL:-50_pF;, _RL=280!1 7 

,· .. 

~ :~Wi!~t'!~iig.~'ch~r~:~1:1!!rfst~J; ~~~s\Jr~~r-~t\ at~ m~de\)tH.i~iii9·ttl9;~ill~e t~~\ifrc'.~it a~ i~Justr~tad_ f~r.operi::-Go~hit~9~ ·oiJtPU:t~·in Fi9\Jr~·-!.4."-0f,~~~· 
~a_fi~~ 54~!74H sect1o~. T~e inverting_-~~tpyt:.w~v&t~~m is:app-lfca~te;ftrr these cirt:uit'$. I~ l.ieu·o:~~Ncites 1·t~hrCn.iO~ 4, thefo11owin.g~·.not.es.~e· 
applicable: 

NOTES: ,~·. I_h~J>~lse._~~e':'~~a;to~ h~~s}f:t_e.,foll<:>~i~~,-~~ar~-cteri_~tics: Vi!'P) .. = -~· y_. ,Yin(c)). = q, V ," t{ ~ tg _ "'.'-~·5.- ns, PHRR = 1 M_t:t~, ;~~~Y c~~I~ = 
50'l<,, and Zout "' e;o n. ·. - ·. ·. ·· . . 

B. lnputS no.t urld8r :teSt are at 2;7 V . 

. c<·Ct._ "inclu~-es 0prob·e 1;1nd jig capec'ltance. 

TEXAS lNS'fR.'UMENTS 
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CIRCUIT TYPES SN54S11. SN54S15, SN74S11, SN74S15 
TRIPLE 3-INPUT POSITIVE-AND GATES 

J OR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 

Vee 1C 1Y JC JB JA JV 

SN54S11, SN74S11 ACTIVE PULL-UP 

• Typical Propagatiqn Time 5nsatCL=15pF 

• Typical Power Dissipation 32 mW per Gate 

at 50% Duty Cycle 

SN54S15, SN74S15 OPEN-COLLECTOR 

• Typical Propagation Time 6 ns at CL= 15 pf 
1A 1B 2A 2B 2C 2Y GND 

• Typical Power Dissipation 29 mW per Gate 

at 50% Duty Cycle 
positive logic: Y =ABC 

• recommended maximum fan-out from each output 

SN54S11 SN54S15 
SN74S11 SN74S15 

20 

5-10 

Loads at a high logic level 
Loads at a low logic level 10 10 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

SN54S11 SN54S15 

PARAMETER TEST CONDITIONS t SN74S11 SN74S15 UNIT 

MIN TYP:J:MAX MIN TYP:J:MAX 

V1H High-level input voltage 2 2 v 

V1L Low-level input voltage 0.8 0.8 v 
V1 Input clamp voltage Vee-MIN, l1=-18mA -1.2 -1.2 v 

Vee-MIN, SN54S11 2;5 3.4 
VoH High-level output voltage V1H =2 V, v 

loH =-1 mA SN74S11 2.7 3.4 

IOH High-level output current 
Vee= MIN, 

VoH = 5.5V 

V1H =2V, 
250 µA 

VOL Low-level output voltage 
Vee= MIN, 

loL= 20mA 

V1L = 0.8 V, 
0.5 0.5 v 

11 Input current at maximum input voltage Vcc=MAX, V1 =5.5V 1 1 mA 

l1H High-level input current (each input) Vcc=MAX, V1=2.7 v 50 50 µA 

l1L Low-level input current (each input) Vcc=MAX, V1=0.5 v -2 -2 mA 

ios Short-circuit output current § Vcc=MAX -40 -100 mA 

lccH Supply current, high-level output (average .per gate) Vee.= MAX, All inputs at 5 V 4.5 8 
.. ~ 

3 •. 5 6.5 mA 

iccL Supply current, low-level output (average per gate) Vcc=MAX, All inputs at 0 V 8 14 8 ·14 mA 

tfor conditions Shown as Ml N or MAX, use the appi'opriate value specified under recommended Operating coni::fitions for -the applicable series 

on the second page of this section. 

+All typical values are at V CC = 5 V, TA = 25° C. 

§Not more than one output should be shorted at a time, and du' ration of the short~circuit test should not exceed one second. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • -DALLAS, TEXAS 15222 



CIRCUIT TYPES SN54S11, SN54S15, SN74S11, SN74S15 
TRIPLE 3-INPUT POSITIVE-AND GATES 

switching characteristics, Vee= 5 V, TA= 25°C, N = 10 

SN54S11 SN54S15 

PARAMETER TEST CONDITIONS~ SN74S11 SN74S15 UNIT 

MIN TYP MAX MIN TYP MAX 

CL= 15 pF, RL=280!1 2.5 4.5 7 2.5 5.5 8.5 ns 
tPLH Propagation delay time, low-to-high-level output 

CL= 50pF, RL=280!1 6 8.5 ns 

CL= 15pF, RL = 280 !?. 2.5 5 7.5 2.5 6 9 ns 
tPHL Propagation delay time, high-to-low-level output 

CL= 50pF, RL=280!1 7.5 8 ns 

~Switching characteristic measurements_ are made utilizing the same test circuits as illustrated in Figure 74 of the Series 54H/74H section. Th-e 

noninvertlng-output wavefofm is applicable for these circuits. In lieU of Notes 1 through 4, the followlng notes are appl'icable: 

NOTES: A. The pulse. generator has the following characteristics: V1n(1) = 3 V, V;n(O) = o V, t 1 = to = 2.5 ns, PAA = 1 MHz, duty 
c\icle ==.50%, and Zout RoJ 50- U, 

B. Inputs not uhder test are at 2.7 V. 

·c. CL includes probe and jig capacltanee. 

schematic (each gate) 

..-~~~~ .... ~~~ ... ~~~~~~~~~--..---ovcc 

INPUTS 
A 
B 
c 

2.8 kl?. 2 kl?. 
~ sN54S°11~s"N14s11-
1 ONLY 

3.5 kl?. 

I 
L----------

500!1 250!1 

Component .Values shown are nominal. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE- BOX J?Ql2 e DAl,.l..AS', TEXAS 75222 

-, 
I 

_J 

OUTPUT 
y 

-
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CIRCUIT TYPES SN54S40, SN54S140, SN74S40, SN74S140 
DUAL 4-INPUT POSITIVE-NANO BUFFERS/LINE DRIVERS 

Typical Propagation Time 4 ns at CL= 50 pF 
schematic (each gate) 

J OR N DUAL-IN-LINE OR 
~--------.--ovcc W FLAT PACKAGE (TOP VIEW) 

recommended maximum fan-out from each output 

Loads at a high logic level 
Load at a low logic level 

positive logic: Y = ABCD 

NC - No internal connection ' 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST eONDITIONSt MIN 

V1H High-level input voltage 2 

V1L Low-level input voltage 

V1 Input clamp voltage Vee= MIN, l1=-18mA 

Vee= MIN, V1L = 0.8 V, Series 54S 2.5 

loH = -3 mA Series 74S 2.7 
VoH High-level output voltage 

Vee= MIN, V1 =0.5V, SN54S140 
2 

Ro= 50 n to GND SN74S140 

Vol Low-level output voltage 
Vee= MIN, V1H=2V, 

loL =60mA 

11 Input current at maximum input voltage Vee - MAX, V1 -5.5 V 

l1H High-level input current (each input) Vee= MAX, V1=2.7 V 

l1L Low-level input current (each input) Vee-MAX, V1 -0.5V 

ios Short-circuit output current§ Vee= MAX -50 

lccH Supply current, high-level output (average per gate) Vee= MAX, All inputs at 0 V 

lccL Supply current, low-level output (average per gate) Vee= MAX, All inputs at 5 V 

TYPtMAX 

0.8 

-1.2 

3.4 

3.4 

0.5 

1 

100 

-4 
-225 

5 9 

12.5 22 

60 
30 

UNIT 

v 
v 
v 

v 

v 

v 

mA 

µA 

mA 

mA 

mA 

mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable series 
on the second page of this section. 

+All typical values are at Vee= 5 V, TA= 25°C. 
§ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed 100 milliseconds. 

switching characteristics, Vee= 5 V, TA= 25°C, N = 30 

PARAMETER TEST CONDITIONS~ MIN TYP MAX UNIT 

CL= 50 pF, RL = 93 !1 2 4 6.5 ns 
tPLH Propagation delay time, low-to-high-level output 

CL=150pF, RL = 93 !1 6 ns 

CL= 50 pF, RL =93 !1 2 4 6.5 ns 
tPHL Propagation delay time, high-to-low-level output 

CL= 150 pF, RL = 93 !1 6 ns 

~Switching characteristic measurements are made utilizing the same test circuits as illustrated for Darlington outputs in Figure 74 of the Series 
54H/74H section. The inverting waveform is applicable for these circuits. In lieu of Notes 1 through 4, the following notes are applicable: 
NOTES: A. The pulse generator has the following characteristics: Vin(1} = 3 V, Vin(O) = 0 V, t1 = to = 2.5 ns, PAR = 1 MHz, duty 

cycle= 50%, and Zout R: 50 n. 
B. Inputs not under test are at 2.7 V. 
C. CL includes probe and jig capacitance. 

TEXAS INSTRUMENTS 
INCORPORATED 
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CIRCUIT TYPES SN54S64, SN54S65, SN74S64, SN74S65 
4-2-'3-2-INPUT AND-OR-INVERT GATES 

SN54S64, SN74S64 ACTIVE PULL-UP 

• Typical Propagation Time 
at CL= 1.5 pF 

• Typical Power Dissipation 
at 50% Duty Cycle 

3.5 ns 

. 39mW 

SN54S65, SN74S65 OPEN-COLLECTOR 

• Typical Propagation Time 
at CL= 15 pF 

• Typical Power Dissipation 
at 50% Duty Cycle 

5 ns 

36mW 

recommended maximum fan-out from each output 

J OR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 

Vee 

positive logic: ABCD + EF + GHI + JK 

Loads at a high logic level 
Loads at a low logic level 

SN54S64 SN54S65 

SN74S64 SN74S65····.·.····· 20 
10 10 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

SN54S64 SN54S65 

PARAMETER TEST CONDITIONSt SN74S64 SN74S65 UNIT 

MIN TVP:l: MAX MIN TVP:l: MAX 

V1H High-level input voltage 2 2 v 

V1L Low-level input voltage 0.8 0.8 v 

Vi Input clamp voltage Vee= MIN, l1=-18mA I -1.2 ~1.2 v 
Vee= MIN, SN54S64 2.5 3.4 

VoH High-level output voltage V1H=0.8V, v 
loH = -1 mA SN74S64 2.7 3.4 

IOH High-level output current 
Vee= MIN, v1H ~a.av. 

250 µA 
·voH = 5.5 v 

Vo1,_ Low-level output voltage 
Vee= MIN, 

loL = 20mA 

V1L - 2V, 
0.5 0.5 v 

11 Input current at ma.ximum input voltage Vee= MAX, Vi= 5.5 v 1 1 mA 

l1H High-level input current (each input) Vee= MAX, V1=2.7V 50 50 µA 

l1L Low-level input current (each input) Vee= MAX, v, -0.5 v -2 -2 mA 

ios Short-circuit output current § Vee= MAX -40 -100 mA 

iccH Supply current, high-level output Vee= MAX, See Note 1 7 12.5 6 11 mA 

iecL Supply current, low-level output Vee - MAX, See Note 2 8.5 16 8.5 16 mA 

t For conditions shown as Ml N or MAX, use the appropriate value specified unde.r recommended operating conditions for the applicable Series 

on the second page of this section. 

:!:Ali typical values_ar:e at-Vee= 5 V, TA= 256 C. 

§Not more than One output should be shorted at a time, and' duration-of the short-circuit test should not ex.ceed one second. 

NOTES: 1. tccH is measured with all inputs grounded, and the outputs· Open. 
2. JCCL is measured with all inputs of one gate at 5 V, the remaining inputs grounded, and the outputs _open. 

TEXAS INSTRUMENTS 
INCORPO-RATED 

POST OFFICE SOX 5012 • DALLAS, TEXAS 75222 
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CIRCUIT TYPES SN54S64, SN54S65, SN74S64, SN74S65 
4-2-3-2-INPUT AND-OR-INVERT GATES 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 

SN54S64 

PARAMETER TEST CONDITIONS~ SN74S64 

MIN TYP MAX 

CL=15pF, RL = 280 !1 2 3.5 5.5 
tPLH Propagation delay time, low-to-high-level output 

CL= 50 pf, RL = 280 !1 5 

Propagation delay time, high-to-low-level output 
CL= 15 pF, RL = 280 !1 2 3.5 5.5 

lPHL 
CL= 50 pF, RL = 280 !1 5.5 

SN54S65 

SN74S65 UNIT 

MIN TYP MAX 

2 5 7.5 ns 

8 ns 

2 5.5 8.5 ns 

6.5 ns 

t;\Switching characteristic measurements are made utilizing the same test circuits as illustrated ln Figure 74 of the Series 54H/74H section. The 

inverting-output waveform is applicable for these circuits. In lieu of Notes 1 through 4, the following notes are applicable: 

NOTES: A. The pu·1se generator has ·_he following characteristics: Vin(1) = 3 V, Vjn(O) = 0 V, t1 ,., to = 2.5 ns, PAR = 1 MHz, duty 

cycle= 50%, and Zout,::.:: LO n. 
B. Input pulse Is applied to one input of one ANO section, 2.7 Vis applied to all unused Inputs of that ANO section, and all inputs 

of unused AND sections are grounded. 

C. CL includes probe and jig capacitance . 

schematic 

INPUTS 

~--e-----e----.----4...--------------e--ovcc 

2.8 k!1 

A 
Bo---+ ... 
g&::=t:~~ 

E <>--------• F<>--------+-• 

2.8 k!1 900 !1 
2.8 
k!1 

2.8 k!1 

250 !1 

Component vafues shown are nominal. 

TEXAS INSTRUMENTS 
11\iCORPORATED 

POST ,OFFICE BOX 5012 • DALLAS. TEXAS 75222 

r------ - - - - .., 
1 
I 50 !1 I 

SN54S64,I 
I ..... ---.. SN74S64 I 

I 
I 
I 3.5 k!1 
I 
I L ____ _ 

INPUTS 

ONLY 

I 
I 
I 
I 

__.J 

OUTPUT 
y 



CIRCUIT TYPES SN54S74, SN74.S74 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

Typical Maximum Input Clock Frequency . . 90 MHz 
Typical Power Dissipation . 75 mW per Flip-Flop 

functional block diagram (each flip-flop) 

description 

TRUTH TABLE 
(Each Flip-Flop) 

tn tn+1 
INPUT OUTPUT 

D Q a 
L L H 

H H L 

H =high level, L = low level 

Q NOTES: A. tn = bit tim-e 
before clock pulse 

B. tn+1 = bit time 
after clock pulse 

J OR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 

2 
Vee CLEAR ' ' CLOCK PRESET 20 26 

IQ 10 ONO 

positive logic: 
Low' input to preset sets ·a to high level 

Low input to clear resets Q to low level 

Preset a.nd ~!ear.are independent of clock 

These monolithic dual edge·triggered flip·flops utilize Schottky TTL circuitry to produce very-high-speed D-type 

flip-flops. Each flip-flop has individual clear and preset inpl:lts. and also complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse. 
When the clock input is at either the high or low level, the D-input signal has no effect. 

These circuits are fully compatible tor use with most TTL or DTL circuits. A full fan-out to 10 normalized 
Series 54S/74S loads is available .from each of the.outputs at a low logic level. At a.high logic level, a.fan-out of 20 is 
available to facilitate tying unused inputs to used inputs. Maximum clock frequency is 75 megahertz, with a typical 
power dissipation of 75 milliwatts per flip-flop. 

The SN54S74 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN74S74 
is characterized for operation from 0°C to 70°C. 

recommended operating conditions 

Supply voltage, V cc 

l High logic level 
Normalized fan-out from each output, N 

Low logic level 

Clock frequency, fclock 

Width of clock pulse, tw(clock) 

Width of preset pulse, tw(preset) 

Width of clear pulse, tw(clear) 

Input setup time. tsetup 

Input hold time, thold 

Operating free-air temperature, TA 

PRELIMINARY DATA SHEET: 
Supplementary data will be 
published at a later date. 

J High-level data 

Low-level data 

TEXAS INSTRUMENTS 
INCORPQRATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

SN54S74 

MIN NOM MAX 

4.5 5 5.5 

20 

ro 
70 

7 

7 

7 

10 

12 

0 

-55 125 

SN74S74 

NOM MAX 
UNIT 

MIN 

4.75 5 5.25 v 
20 

10 

70 MHz 

7 ns 

7 ns 

7 ns 

10 ns 

12 ns 

0 ns 

0 70 oc 

-
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CIRCUIT TYPES SN54S74, SN74S74 
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYPt MAX UNIT 

V1H High·level input voltage 2 v 
V1L Low-le,vel input voltage 0.8 v 
V1 Input clamp voltage Vee= MIN, l1=-18mA -1.2 v 

Vee= MIN, V1H = 2V, l SN54S74 2.5 3.4 v 
VQH H,igh-level output voltage 

V1L = 0.8, loH =-1 mA l SN74S74 2.7. 3.4 v 

Vol Low-level output voltage 
Vee-MIN, V1H-2V, 

0.5 v 
V1L = 0.8, loL=20mA 

11 Input current at maximum input voltage Vee= MAX, V1 =5.5V 1 mA 

D input 50 

l1H High-level 'input current 
Vee= MAX, 

Clock or Preset 100 µA 
V1=2.7 v 

Clear' 150 

D input, -2 

l1L Low-level input current 
Vee= MAX, 

Clock or Preset -4 mA 
V1 = 0.5 v 

Clear -6 

ios Short-circuit output current§ Vee= MAX -40 -100 mA 

Ice Supply current Vee= MAX, See Note 1 30 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 

type. See Figures 1 through 5 of the Series 54H/74H Section for test circuits. 

:!:All typical values are at V CC= 5 V, TA= 25°C. 
§Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 

NOTE 1: Ice is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V. 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 

PARAMETER TEST CONDITIONS~ MIN TYP 

fmax Maximum clock frequency 90 

tpLH 
Propagation delay time, low-to-high-

5 
level outj:>ut, from clear or preset 

tPHL 
Propagation delay time, high-to-low-

CL= 15pF, RL=280!1 8 
level output, from clear or preset 

tPLH 
Propagation delay time, low-to-high-

7 
level output, from clock 

tPHL 
Propagation delay time, high-to-low-

7 
level output, from clock 

MAX UNIT 

MHz 

ns 

ns 

ns 

ns 

~Switching characteristic measurements are made µtilizing the same test circuits as illustrated in Figures 6, 7, and 8 of the Series 54H/74H sec­

tion, except that the input pulse rise and fall times (shown as~ 7 ns) are< 2.5 ns. Information in the notes of these figures is applicable ex­

cept as fo I lows: 

In Figures 7 and 8: tw(clock) = 10 ns. 

In Figure 7: tsetup = 8 ns and tw = 30 ns. 

In Figure 8: tsetup = 8 ns and tw = 30 ns. 

PRELIMINARY DATA SHEET: 
Supplementary data will be 
published at a later date. 
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• Typical Maximum Input Clock 
Frequency ... 125 MHz 

• Fully D-C Coupled 

• Typical Power Dissipation ... 75 mW 11er 
Flip-Flop 

TRUTH TABLE 

tn tn+1 
J K a 
L L On 

L H L 

H L H 

H H On 

NOTES: A. -tn =Bit time before C!oCk pulse. 

B. tn+·1 = Bit time after clock pulse. 

description 

CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 

J OR N DUAL-IN-LINE OR 

W FLAT PACKAGE (TOP VIEW) 

2 

Vee CL~AR CLEARCL~K ZK 
2 

2J PRESET 2Q 

1 lK lJ 1 1Q 10 20 GND 
CLOCK PRESET 

positive logic: Low input to preset sets 0 to high level. 
Low input to clea_r resets a tQ low level. 

Clear and preset are independent of clock. 

These monolithic dual J-K flip-flop_s feature iridividual J, K, clock, and asynchronous preset and clear inputs to each 
flip-flop. When the clock goes high, the inputs are enableq and data will be accepted. The logic Jevel of the J and K 
inputs may be allowed to change when the clock pulse is high and the bistable will perform according to the truth table 
as long as minimum setup and hold _times are observed. Input data is transferred to the outputs on the negative-going 
edge of the cl.ock pulse. 

recommended operating conditions 

SN54S112 SN74S112 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V cc 4.5 5 5.5 4.75 5. 5.25 v 

Normalized fan:-out from each output, N 
T High logic level 20 20 

l Low IOgic leve-1 ·. 10 10 

Input clock. frequency, I clock 0 80 0 80 MHz 

Width_ of clock pulse, tw(clock) 6 6 ns 

Width of preset pulse, tw(preset) 8 8 ns 

Width of clear pulse, tw(clear) 8 8 ns 

Input setup time, tsetup-!see Note l) 3 .• 3 ns 

· .. ·Input hold time,thold l•ee Note2) · .. 0 
-'- 0 ns 

Operating free-air temperature, TA -55 125 0 70 oG 

NOTES: 1. Setup time _is the interval immediately preceding the negative-going_.edge of the clock pu~se-during which interval the data to be 

recognized must be _maintained at the input to ensure its recognition. 

2. Hold time- is the interval immediately following the negative-going edge of the clock pulse during which interval the data to be 

recognized must be maintained at the iriput to ensure its continued recognition. 

TEXAS INSTRUMENTS 
INCORPORATED 
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CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TVP:J: MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1 Input clamp voltage Vcc=MIN, l1=-18mA -1.2 v 

Vcc=MIN, VtH =2V, 1 SN54S112 2.5 3.4 v 
VoH High-level output voltage 

VtL =0.8 V, toH =-1 mA j SN74S112 2.7 3.4 v 

VOL Low-level output voltage 
Vee= MIN, V1H =2V, 

0.5 v 
V1L=0.8V, loL = 20mA 

11 Input current at maximum input voltage Vcc=MAX, V1 =5.5V 1 mA 

Vcc=MAX, J or K input 50 
l1H High-level input current 

V1=2.7V Clock, preset, or clear 100 
µA 

Vcc=MAX, 
J or K input -1.6 

l1L Low-level input current Clock -4 mA 
V1 =0.5V 

Preset or clear -7 

ios Short-circuit output current§ Vcc=MAX, -40 -100 mA 

tee Supply current Vcc=MAX, See Note 3 30 50 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

+All typical values are at Vee= 5 V, TA= 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 

NOTE 3: tee is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V. 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 

PARAMETER TEST CONDITIONS• MIN TVP 

fmax Maximum clock frequency 80 125 

tPLH 
Propagation delay time, low-to-high-

level output, from clear or preset 
2 4 

tPHL 
Propagation delay time, high-to-low-

level output, from clear or preset 
CL= 15 pf, RL = 280 n 2 5 

tPLH 
Propagation delay time, low-to-high-

level outpu,t, from clock 
2 4 

tPHL 
Propagation delay time, high-to-low-

2 5 
level output, from clock 

MAX UNIT 

MHz 

7 ns 

7 ns 

7 ns 

7 ns 

~Switching characteristic measurements are made utilizing the same test circuits as illustrated for Darlington outputs in Figures 77-and 78 of 

the Series 54H/74H section. Information in the nqtes of these figures pertaining to the SN74H108 is appli'cable for the SN74$1,12, except 

t1 =,to= 2.5 ns for all input pulse characteristics and the steady-state J and K input voltages are 2.7 V instead of 2.4 V. 

TEXAS INSTRUMENTS 
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CIRCUIT TYPES SN54S112, SN74S112 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 

functional block diagram (each flip-flop) 

CLEARO---• ---uPRESET 

CLOCK 

schematic (each flip-flop) 

Q 

CLOCK 

'\fJ ... Vee bus 
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CIRCUIT TYPES SN54S112, SN74S112 
DUAL J·K EDGE-TRIGGERED FLIP-FLOPS 
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~ 

TYPICAL CHARACTERISTICS t 
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AVERAGE PROPAGATION DELAY TIME, 
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FIGURE 6 
toata for tempetatures below 0°C and above 70°C is applicable to SS'ries 545 circuits only, 
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CIRCUIT TYPES SN54S113, SN54S114, SN74S113, SN74S114 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 

Typical Maximum Input Clock Frequency . 125 MHz 

Typical Power Dissipation 75 mW per Flip-Flop 

TRUTH TABLE 

tn tn+1 
J K a r-c-· L Gn 
L H L 
H L H -
H H Gn 

NOTES: A. tn = Bit time before clock pulse. 

B. tn+1 =Bit time after clock pulse. 

functional block diagram (each flip-flop) 

description 

The SN54Sl13 and .SN74S113 offer individual J, K, 
preset, and clock inputs. The SN54S 114 and 
SN74S114 offer common clock and common clear 
inputs ahtl individual J, K, and preset inputs. 

These moholithic dual flip-flops are designed so that 
when the clock goes high, the inputs are enabled and 
data will be accepted, ThE! logic level of the J and K 
inputs may be allowed to change when the clock 
pulse is high and the bistable will perform according 
to the truth table as long as minimum setup times are 
observed. Input data is transferred to the outputs on 

the negative-!Joing ed!Je of the clock pulse. 

recommended operating conditions 

J OR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 

SN54S113,SN74S113 
DUAL PRESETTABLE FLIP-FLOPS 

CLOCK PRESF r 

positive logic: 
Low lnpllt to preset sets Q to high level 
Prese~ is independent of clock 

SN54S114,SN74S114 
DUAL FLIP-FLOPS WITH 

COMMON CLOCK AND Cl.EAR 

positive logic: 
low input to preset sets a to high level 

Low input to clear resets Q tO lbw level 

Preset and clear ate independent of clock 

SN54S114 

SN74S113 
SN74S114 
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CIRCUIT TYPES SN54S113, SN54S114, SN74S113, SN74S114 
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
--.-~-

SN545113 SN54S114 

PARAMETER TEST CONDITIONSt SN74S113 SN74S114 UNIT -
MIN TVP+ MAX MIN fyp:j: MAX 

--+-- --
V1H High-level input voltage 2 2 v ___________ ,,_ ... ,. -------·-
V1L Low-level input voltage 0.8 0.8 v 
V1 Input clamp voltage 

-·· 
Vee= MIN, 11 = -18mA -1.2 -1:2 v 

~·---· 

Vee= MIN, 
Series 54S 2.5 3.4 2.5 3.4 

VoH High-level output voltage 
V1H = 2 V, - v 
V1L =0.8 V, 

Series 74S 2.7 3.4 2.7 3.4 

f----
IQH =-1 mA 

-
VoL Low-level output voltage 

Vee= MIN, V1H = 2V, 
0.5 0.5 v 

1-------
V1L =0.8 V, loL=20mA 

11 Input current at maximum input voltage Vcc=MAX, V1=5.5 V 1 1 mA 

J or K input 50 50 

Vee= MAX, Clock 100 200 
l1H High-level input current 

Preset ·------ioo 100 
µA 

V1=2.7V 

Clear ··-wo 
- - --

J or K input -1.6 -1.6 --
Vee= MAX, Clock -4 -8 

l1L Low-level input current mA 
V1=0.5 V ~_reset -7 -7 

Clear -14 

ios Short circuit output current§ Vee= MAX -40 -100 -40 -100 mA 

•cc Supply current Vee= MAX, See Note 3 30 50 30 50 mA 

tFor conditions shown as MIN or MAX, u~e the appr~priate value speci'fied under recommended operating conditions for the applicable 

device type. See Figures 64 through 69 of the Series 54H/74H section for test circuits. 

+All typical values are at Vee= 5 V, TA= 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 

NOTE 3: Ice is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V. 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 

PARAMETER TEST CONDITIONS~ MIN TVP MAX UNIT 

fmax Maximum clock frequency 80 125 MHz 

Propagation delay time, low-to-high-
2 4 7 ns tPLH 

level output, from clear or preset 
t--

tPHL 
Propagation delay time, high-to-low-

CL= 15 pf, RL=280l1 2 5 7 ns 
level output, from clear or preset --Propagation delay time, low-to-high-

2 4 7 ns tPLH 
level output, from clock 

!------· 
tPHL 

Propagation delay time, high-to·low-
2 5 7 ns 

level output, from clock 
-

11 Switching characteristic measurements are made utilizing the same test circuits as illustrated for Darlington outputs. in. F.igures 77 and "78 of 

the Series 54H/74H section. Information in the notes of these figures pertaining to the SN74H108 is applicable except t1 =to= 2.5 ns for all 
input pulse characteristics and the steady-state J and K input voltages are 2.7 V instead of 2.4 V. 
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Series 54/74 
Circuits' • 



New TTL/MSI 
Now Available 

SN54/74175 Quad and SN54/74174 HE1 
D-Type Flip-Flops With Direct Clear 

• Replace latch circuits with clocked operation 
• Reduce F-F Package count by SO to 66 

LOGIC 
SN54174,SN74174 

• ..;;;;.'"----1 • Fully buffered inputs/outputs 
Economical for use as: , ..• • • Buff er registers 

• Shift registers ,., 
• Shift-register generators 
• Pattern generators 
• Scratch-pad memories 

c ltl 

LOGIC 
SN54175,SN74175 

1111 

1131 

f (14) 

Pin (16) - Vee. Pin (8) - GND 

Pin (161. Vee. Pin (8) - GND 
Available in 16~pin 

J, N. and W packages 



SERIES 54, 7~ 
TRANSISTOR-TRANSISTOR LOGIC 

HIGH-SPEED SATURATED TRANSISTOR-TRANSISTOR LOGIC CIRCUITS 
FOR GENERAL-PURPOSE DIGITAL SYSTEM APPLICATIONS 

description TYPICAL DUAL FLIP-FLOP CIRCUIT BAR 

Series 54/74 integrated circuits are designed and 
characterized for high-speed, general-purpose digital 
applications where high d-c noise margin and 
relatively low power dissipation are important system 
consider<itions. This logic series includes the basic 
mites, flip-flop elements, and complex logic and 
storage elem.ents needed .to perform all functions of 
general-purpose digital systems. Series 54 and 74.are 
completely compatible with Series 54H/74H, 
54L/74L, and 54S/74S TTL logic families. Compati­
bility of these four TTL families permits improved 
systems design as the logician is permitted the 
flexibility of selecting component switching speed 
or circuit power dissipation with respect to system 
requirements. Series 54H/74H or 54S/74S high-speed TTL circuits can be selectively used to perform thoSe functions 

'3 IJ, 
m rr 
< :t 
en n: m"' 
0 "' ... ·" l> .... 
z " c 
l> 
'3 
-< 

requiring minimal propagation delay times. Series 54L/74L low-power TTL circuits can be used to reduce total power 
requirements.· A,11 ·four .TTL families. are designed to operat. eat the same supply voltages and compatible. logic. levels .. 1 n • 
addition, high d-c noise margins characteristic of TTL circuits are maintained. • 

Definitive specifications are provided for operating characteristics over the full military temperature range of ~55°C to 
125°C f.or Series 54 circuits, and ()ver the temperaturerange of 0°C to 70°C for Series 74 circuits. 

features 

LOW SYSTEM COST 

• choice of packages- ceramic flat package 
..,. economical dual-in-line plastic package 
- ceramic dual-in-line package 

• broad selection of SSI and MSI functions - reduces package count 

OPTIMUM CIRCUIT PEFlFORMANCE 

• high speed -typical gate propagation delay time of 10 ns 

• high d-c noise margin - typically .one volt 

• low output impedance provides f()W a-c noise susceptibility 

• diode-clamped inputs simplify system design 

• low power dissipation - 10 mW per gatE! at 50% duty cycle 

• full fan-out -10 Series 54/74L loads 
- 40 Series 54L/74l loads 
- 8 Series 54S/74S or 54H/74H loads 

• compatible for use with other current-sinking logic families - DTL, other TTL 

• all inputs are diode clamped to minimiz.e transmission-line effects 
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SERIES 54, 74 
TRANSISTOR-'TRANSISTOR LOGIC 

SERJES 54/74 
FEATURING 10 ns SPEED AND 10 mW PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 

FUNCTION 
OPERATING TEMPERATURE 

RANGES 

PACKAGES* 

Dual-In-

-55°C to 125°C 0°C to 70°C Line Flat 
NANO/NOR/ANO/OR GATES AND BUFFERS 

Quadnipl~ 2-Jnput Positive NANO Gatea • ...... . . . . . . SN5400. SN7400 J N ·w 
Quadruple 2-lnput PositiJ!e NANO Ga~s ', •·· 

(with Open,Collector Output) .. . . •. SN5401 SN7401' J N w 
Ouadrupl8 2-1 nput Positive NOR Gates .• .. " SN5402 SN7402 J N vi 
Quadruple 2•1 nput Positive NANO Gates . 

(with' Open-Coll~ctor Olitputl .. . . . . . . . .... SN5403 SN7403 J N 
Hex Inverters ............... . . . . . . SN5404 SN'7404 J N w 
H~x Inverters .(with Open-Collector Output) .. . . SN5405 SN7405 J N' w 
Hex Inverter Buffers/Drivers 

.•. 

(yvith Open-Collector High,Voltage Output) ....... SN5406 SN7406 J N w 
Hex Buffers/Drivers 

(with Open-Collector High-Voltage Output) SN5407 SN7407 J N w 
Quadruple 2-1 nput Positive AND Gates • ... SN5408 SN7408 J. N' ·w 
Quadruple 2-1 nput Positive ANO Gates •••. .. SN5409 SN7409 J N w 
Triple 3-1 nput Positive NANO Gates . . . . . . . .. SN5410 SN7410 J 111 w 
Triple 3-1 npiit Positive NANO Gates 

(with Open-Collector Output) - . SN5412 SN7412 J N w 
Dual NANO Schmitt Triggers •.•.• .. SN5413 SN7413 J N w 
Hex Inverter Buffers/Drivers 

(with Open-Collector High-Voltage Output) ........ SN5416 SN7416 J N w 
Hex Buffers/Drivers 

(with Open-Collector High-Voltage Output) SN5417 SN7417 J N w 
Dual 4-lnput Positive NANO Gates .••... .. SN5420 SN7420 J N w 
Expandable Dual 4-lnput Positive NOR Gates 

(with Strobel .............. . . . . . . . SN5423 SN7423 J N w 
Dual 4-1 nput Positive NOR Gates . . . . . . . ..... SN5425 SN7425 J N w 
Quadruple. 2-lnput High-Voltage Interface NANO Gates SN5426 SN7426 J N 

Triple 3-lnput Positive NOR Gates . . .. SN5427 SN7427 J N w 
8-1 nput Positive NANO Gates .... SN5430 SN7430 J N w 
Quadruple 2-lnput Positive OR Gates SN5432 SN7432 .l N w 
Quadruple 2-lnput Positive NANO Buffers . . . . · . ·SN5437 SN7437 .. J. .;N 'IV 
Quadruple 2-1 nput Positive NANO Buffers 

(with Open-Collector Output) .. SN5438 SN7438 J 'N w 
Dual 4-lnput Positive NANO Buffers . . . .. «• SN5440 SN7440 J . N. w 

SEE PAGES 9-1, 9-2, AND 9-3 FOR LISTING OF nl.. MSI CIRCUITS 

•For outline drawings of all package$'".iee SectlOn-1. 

-SEE ORDERING INSTRUCTIONS PAGli"i-1-
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SERIES 54, 74 
TRANSISTOR-TRANSISTOR LOGIC 

SERIES 54/74 
FEATURING 10 ns.SPEED AND 10 mW PER GATE PERFORMANCE 

SMALL SCALE INTEGRATION (SSI) 

FUNCTION 

OPERATING TEMPERATURE 

RANGES 

PACKAGES* 

Dual-In· 

-55°C to 125°C 0°C to 70°C Line Flat 
AND-OR-INVERT GATES 

Expandable Dual 2-Wide 2-1 nput 

AND-OR-INVERT Gates ......... . . SN5450 SN7450 J N w 
Dual 2-Wide 2-lnput AND-OR-INVERT Gates . . .. SN5451 SN7451 J N w 
Expandable 4-Wide 2-1 nput AND-OR-INVERT Gates SN5453 SN7453 J N w 
4-Wide 2-lnput AND·O·R-INVERT Gates ... .... SN5454 SN7454 J N w 

EXPANDERS 

Dual 4-1 nput Expander SN5460 N w 
Dual 4-1 nput Expander SN7460 N w 

FLIP-FLOPS 

Positive Edge-Triggered J-K F Jip-F lops (AND Inputs) SN5470 SN7470 J N w 
J-K MaSter-Slave Flip-Flops (AND Inputs) SN5472 SN7472 J N w 
Dual J-K Master-Slave Flip-Flops SN5473 SN7473 J N w 
Dual D· Type Edge-Triggered J;'lip-F lops •, SN5474 SN7474 J N w 
Dual-J·K Master-Slave_ Flip-Flops 

with Preset and Clear . . .. .SN5476 SN7476 J N w 
Gated J-K Master;Slave Flip·Flops . SN54104 SN74104 J N w 
Gated J-K. Ma~er0Slave Flip-Flops ·• SN54105 SN74105 J N w 
Dual J-K Master-Slave Flip-Flops 

!Ycc-14, Gnd-7J,. .. . --·.- .. "·' SN54107 SN74107 J N 

Gated J-K Master-Slave Flip,-Flops 

wi_th Data Lockout .. . . SN54110 SN74110 J N w 
. Dual J-K Maste.r-Slave Flip-Flops 

with Data Lockout SN54111 SN74111 J N w 
" 

Monostable Multivibrators SN54121 SN74121 J N w 
Retriggerable Monostable Multivibrators 

with Clear . . . , . : SN54122 SN74122 J N w 
Dual R;etriggerable Mono,st~ble Mu.ltivibrators 

with Clear .. SN54123 SN74123 J N w 

SEE PAGES 9-1, 9:2, AND 9-3 FOR LISTING OF TTL MSI Cl RCUITS 

•For outline dr~~ings of all pac~ag~s •. see Section 1. 

-SEE ORDERING INSTRUCTIONS PAGE 1-1-
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SERIES 54, 74 
TRANSISTOR-TRANSISTOR LOGIC 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltage Vee (See Note 1) 
Input Voltage, Vin (See Note 1) 
lnteremitter Voltage (See Note 2) 
Resistor Node Voltage, SN54121, SN74121 (See Note 1) 
Operating Free-Air Temperature Range: Series'54 Circuits 

Series 74 Circuits 
Storage Temperature Range 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple~emitter transistor. 

logic definition 

Series 54/74 logic is defined in terms of standard POSITIVE LOGIC using the following definitions: 

input clamping diodes 

HIGH VOLTAGE= LOGICAL 1 

LOW VOLTAGE= LOGICAL 0 

. 7 v 
5.5 v 
5.5 v 

-5.5 V to 7 V 
-55°C to 125°C 

0°C to 70°C 
-65°C to 150°C 

Although not shown on all schematic diagrams, all of these SSI circuits incorporate input diodes. Each clamping diode 
is capable of limiting negative excursions at the input to a maximum of 1.5 volts below ground, even if -12 mA of 
current is drawn. 

unused inputs of NANO/ AND gates 

For optimum switching times and minimum noise susceptibility, unused inputs should be maintained at a positive 
voltage greater than 2.4 V but not exceed the absolute maximum rating of 5.5 V. This eliminates the distributed 
capacitance associated with the floating. input-transistor emitter, bond wire, and package lead, and ensures that no 
degradation will occur in the propagation delay times. Some possible ways of handling input emitters are: 

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between 2.4 V 
and 3.5 V. 

b. Connect unused inputs to a u.sed input if maximum fan-out of the driving output will not be exceeded. Each 
input presents a full load in the logical 1 state to the driving output. 

c. Connect unused inputs to Vee through a 1-kn resistor so that if a transient which exceeds the 5.5-V 
maximum rating should occur, the impedance will be high enough to protect the input. One to 25 unused 
inputs may be connected to each 1-kn resistor. 

input-current requirements 

Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature 
and Vee ranges. Each inp1.1t, of the multiple emitter input transistors which have a 4-kH base resistor, requires that rio 
more than -1.6 mA flow out of the input at a logical 0 voltage level; therefore, one load (N = 1) is -1.6 mA maximum. 
Each input requires current into the input at a logical 1 voltage level. This current is 40 µA maximum for each emitter 
of input transistors with the 4-kn pase resistor. Currents into the input terminals are specified as positive values. 
Arrows on the d-c test circuits indicate the actual direction of current flow. 

fan-out capability 

Fan-out reflects the ability of an output to sink current from a number of loads (N) at a logical 0 voltage level and to 
supply current at a logical 1 voltage level. Each standard output is capable of sinking current or supplyin!j current to 
10 loctds (N = 10). The buffer gate is capable of sinking current or supplying current to 30 loads (N = 30). Load 
currents (out of the output terminal) are specified as.negative VJ!lues. Arrows on the d-c test circuits indicate the actual 
direction of current flow. · 

Series 54/74 circuits are well suited for driving Series 54H/74H and 54S/74S high-speed TTL and Series 54L/74L 
low.power TTL circuits. As examples, a Series 54/74 output, rated for a fan-out of ten (N=10), wilt drive eight 
54H/74H loads or forty 54/74L loads . 

. TEXAS INSTRUMENTS 
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CIRCUIT TYPES SNS400, SN7400 
QUADRUPLE 2-INPUT POSITIVE NAND GA TES 

schematic (each gate) W FLAT PACKAGE 
(TOP VIEW) 

4Y 4B 4A GNO 38 3A 3Y 

®®®@®©© 

CD0 CD CD© ©CD 
IA 18 \Y Vee 2Y 

NOTE; Component values shown are nominal. 

positive logic: Y = ~ 

recommended operating conditions 
Supply Voltage Vee: SN5400 Circuits 

SN7400 Circuits 
Normalized Fan-Out From Each Output, N 
Operating.Free-Air Temperature Range, TA: SN5400 Circuits 

SN7400 Circuits 

2A 28 

J OR N DUAL-IN-LINE PACKAGE 
ITOPVIEW) 

IA 18 lY 2A 28 2Y GND 

MIN NOM MAX UNIT 

4.5 5 5.5 v __ 
4.75 5 5.25 v 

10 

-55 25 125 oc 
0 25 70 OC 

electrical characteristics over recommended operating free-air temperature (unless otherwise noted) 

PARAMETER 
TEST 

TEST CONDITIONSt MIN TYPt MAX UNIT 
FIGURE 

Logical 1 input voltage required 

Vin(1) at both input terminals to ensure 1 2 v 
logjcal O level at output 

Logical 0 input voltage required 

Vin(O) at either input terminal to ensure 2 0.8 v 
logical 1 level at output 

Vout(1) Logical 1 output voltage 2 
Vee= MIN, Vin =0.8 V, 

2.4 3.3 v 
I 1oad = -400 µA 

Vout(O) Logical 0 output voltage 1 
Vee= MIN, V;n = 2 V, 

0.22 0.4 v 
I sink= 16 mA 

lin(O) 
Logical 0 level input current (each 

3 
input) 

Vee= MAX, V;n=0.4V -1.6 mA 

lin(tl 
Logical 1 level input current (each Vee= MAX, Vin=2.4V 40 µA 
input) 

4 
Vee= MAX, V;0 = 5.5 V 1 mA 

t 
-
SN5400 -20 -55 

1os Short-circuit output current~ 5 Vee= MAX mA 
SN7400 -18 -55 

'cc<ol Logical 0 level supply current 6 Vee= MAX. V;n = 5 V 12 22 mA 

•cc111 Logical .1 leve.1 supply current 6 Vee= MAX, V;n = 0 4 8 mA 

switching characteristics, V cc = 5 V, TA = 25° C, N = 1 O 
TEST 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
r-----------------+-F_IG_l!~----- __ 
'i:>dO Propagation delay time to logical 0 level 65 e L = 15 pF, R L = 400 l1 -'- 7 15 ns 

tpd1 Propagation delay time to logical 1 level 65 Cl= 15 pF, RL = 400 n 11 2~~ 

t For conditions shown as MIN .or MAX. use the appropriate vah.~e specified under recamme_nded operating conditions for the applic_able 
device type. 

t All typical values are at V cc = 5 V, TA = 25°c. 
§ Not more than one 01.1.tput should be shorted at a time. 

-
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CIRCUIT TYPES SNS401, SN7401 
QUADRUPLE 2-INPUT POSITIVE NAND GA TES 
(WITH OPEN-COLLECTOR OUTPUT) 
schematic (each gate) W FLAT PACKAGE 

(TOP VIEW) 
J OR N DUAL·IN·LINE PACKAGE 

(TOP VIEW) 

VCC 4Y 48 4A 3Y 38 3A 

INPUTS 

-

6·6 

IA 18 IY VCC 2Y 2A 
NOTE: Component values shown are nominal. 

positive logic: Y =Ali 

recommended operating conditions 

Supply Voltage Vee: SN5401 Circuits 
SN7401 Circuits 

Normalized Fan-Out From Each Output, N 
Operating Free-Air Temperature Range, TA: SN5401 Circuits 

SN7401 Circuits 

28 lY 1A lB 2Y 2A 2& GND 

MIN NOM MAX UNIT 

4.5 5 5.5 v 
4.75 5 5.25 v 

10 

-55 25 125 oc 

0 25 70 oc 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONSt 

Logical 1 input voltage required 

Vin(1) at both input terminals to ensure 1 

logical 0 (on) level at output 

Logical 0 input voltage required 

Vin(O) at either input terminal to ensure 7 

logical 1 (off) level at output 

lout(1) Output reverse current 7 
Vee= MIN, Vin= 0.8 V, 
Vout(1) = 5.5 V 

Vout(O) 
Logical 0 output voltage 

1 
Vcc=MIN, Vin= 2V, 

(on level) lsink = 16 mA 

lin(O) 
Logical 0 level input current (each 

3 Vee= MAX, Vin=0.4V 
input) 

Logical 1 level input current (each Vee= MAX, Vin=2.4V 
1in(1) 4 

input) Vee= MAX, Vin= 5.5 V 

'cc101 Logical 0 level supply current 6 Vcc=MAX, Vin= 5V 

lcc111 Logical 1 level supply current 6 Vee= MAX, Vin=O 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS 

tpdO 
Propagation delay time to logical 0 

65 CL=15pF, RL = 400!1 
level 

tpd1 
Propagation delay time to logical 1 

65 CL= 15pf, AL= 4kl1 
level 

tfor conditfons shown as MIN or MAX, use the appropriate value' specified under 
recommended operatlnA conditions for tha applicable device type. 

*All typical values are at V CC• 6 V, TA• 26°C. 

MIN TVP:j: MAX UNIT 

2 v 

0.8 v 

250 µA 

0.4 v 

-1.6 mA 

40 µA 

1 mA 

12 22 mA 

4 8 mA 

MIN TYP MA.X UNIT 

8 15 ns 

35 45 ns 



SERIES 54, 7 4 
OPEN-COLLECTOR APPLICATION DATA 

APPLICATION DATA 

: combined fan-out and wire-AND capabilities 
The open-collector TTL.gate, when supplied with a proper load resistor (RL), can be paralleled with.other similar TTL 
gates to perform tile wire-AND function, and simultaneously, will drive from one to nine Series 54 TTL loads. When no 
other open-collector gates are paralleled, this gate can be used to drive ten TTL loads. For any of these conditions an 
appropriate load resistor value must be determined for the desired circuit configuration. A maximum resistor value 
must be determined which will ensure that sufficient load current (to TTL loads) and off current (through paralleled 
outputs) will be available during a logical 1 level at output. A minimum resistor value must be determined which will 
ensure that current through this resistor and sin~ current from the TTL loads will not cause the output voltage to rise 
above the logical 0 level even if one of the paralleled outputs is sinking all the current. 

In both conditions (logical 0 and logical 1) the value of RL is determined by: 

VRL 
RL=-­

IRL 

where: VRL is the voltage drop in volts, and IRL is the current in amperes. 

logical 1 (off level) circuit calculations (see figure Fl 

The allowable voltage drop across the load resistor (VRLl is the difference between Vee applied and the Vout(1) level 
required at the load: 

VRL = Vee-Vout(1) required 

The total current through the load resistor (IR L is the sum of the load currents (I in( 1 )l and off-level reverse currents 
Oout( 1) through each of the wire-AND connected outputs: •. 

IRL = Wlout(1) + N•lin(1) to TTL loads 

Therefore, calculations for the maximum value of RL would be: 

Vee-Vout(1) required 
RL(max)=~~~~~~~~ 

17•1out(1) + N•lin(1) 

where: 1) =number of gates wire-AND connected, and N =number of TTL loads .. 

., = 4 

11. • 'out(1} = 4 • 250 iiA 

TTL LOADS 

~ 
N= 3 

N • lin(l) = 3 • 40iiA 

Calculation: 

RL(max) = 
Vee - \/out(1) required 

11·1out(1) +N•l;n(1) 

RL(max) = 5 - 2"4 = ~ = 2321 11 
0.001 + 0.00012 0.00112 

FIGURE F - LOGICAL 1 CIRCUIT CONDITIONS 

6·7 
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SERIES 5.4, 74 
OP.EM-COLUC.{OR.- AP.PLICATION ·DAT.A 

APPLICATION PATA 

logical 0 (on level) circuit calculations (see figure G) 

The current through the resistor must be limited to the maximum sink~cutrent capability of one butpUt transistor. Note 
that if several output trarisistors are wire-AND connected, the current through RL may be shared by those paralleled 
transistors. However, unless it can be absolutely guarantetid that more. than one transistor will t:ie on during logical 0 
periods, the current must be limited to 16 mA, the maximum current which will ensure a loglcalO maximum of 0.4 
volts. 

\'. ,. 

Also, fan-out must be considered. Part of the 16 mA will be supplied from the inputs which are being driven. This 
reduces the amount of current allowed through RL. 

Therefore, the equation used to determine the miriiinum value of RL is: 

Vcc-Vout(Ol required 
RL(min) = ------------­

lsink capability-lsink from TTL loads 

1sink 

TTL LOADS 

11n(Ol 
Calculalion: Yee'."""" VoutfOI, required 

1Llmin) = l,;r1c ~apabilily - l,;rt !ram TTL loads 

5 - 0.4 4.6 
. RL(m;n) = 0.016- 0.0048. = 0.0112 ''=" 418 O 

~ 
N ;J 

vinlOI N " lin(O) = 3 • 1.6 mA 

~ 
MAXIMUM lsink CAPABILITY 

tcurre'nt' irito OFF outPu1:s is neQllglble at logical 0. 

OF ONE ON OUTPUT; 16 mA FIGURE G-LOGICAL 0 CIRCUIT CONDITIONS. 

driving TTL loads and combining outputs 

Table I provides minimum and maximum resistor 
values, calculated from equations shown above, for 
driving one to ten TTL loads and wire-AND con­
necting two ·to sev.en paralle! outputs. Each valt1e 
shown for one wii'e-AND outpw\ is determined by the 
fan-out plus the cutdff current· of ·a single output 
transistor. Extension beyond seven wire-AND con­
nections is permitted with fan,outs of seven or fewer 
if a ~aiid; minimum and•maxim~m RL is possible. 
When fanning-out to ten TTL loads, the calculation 
for the minimum value of RL indicates that an 
infinite resistance should be used (VRL .;- 0 = 00); 

however, the use of a 4 kQ. resistor in this case will 
satisfy the logical 1 condition and limit the logical 0 
level to less than 0.43 V. 

+ All values shown in the table arUJased on: 
Logical 1 conditions: Vee=; 5 V, Vout(1) required= 2.4 V 
Logical o conditions: Vee= 5<V, V~uttol required= 0.'!I v 

~ _,~. T~e;~~h,Qr.-t!cal value is oo .. See explanation in text. h 

X - Not r~ommended or not possJble. 



CIRCUIT TYPES SNS402, SN7402 
QUADRUPLE 2-INPUT POSITIVE NOR GA TES 

schematic (each gate) W FLAT PACKAGE 
(TOP VIEW) 

A 

OUTPUT 
y 

._ ____ ..,__-<> GND 

4Y 48 4A GND 38 3A 3Y 

®@@®®©© 

CD 0 CD © © © CD 
lA 18 lY Vee 2Y 2A 28 

NOTE: Component values shown are nominal. positive logic: y = A+ B 

recommended operating conditions 

Supply Voltage Vee: SN5402 Circuits 
SN7402 Circuits 

Normalized Fan-Out From Each Output, N 
Operating Free-Air Temperature Range, TA= SN5402 Circuits 

SN7402 Circuits 

J OR N-OUAL-IN-LINE PACKAGE 
(TOP VIEW) 

Vee 4Y 48 4A 3Y 38 3A 

lY lA 18 2Y 2A 28 GND 

MIN NOM MAX UNIT 

4.5 5 5.5 v 
4.75 5 5.25 v 

10 

-55 25 125 •c 
0 25 70 •c 

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 
TEST 

TEST CONDITIONSt PARAMETER MIN TVP:j: MAX UNIT 
FIGURE 

Logical 1 input voltage required 

Vin(1) at either input tenninal to ensure 8 2 v 
logical 0 level at output 

Logical 0 input voltage required 

Vin(O) at both input terminals to ensure 9 0.8 v 
logical 1 level at output 

Vout(1) Logical-1 output voltage 9 
Vee= MIN, 

I 1oad = -400 µA 

Vin =0.8 V, 
2.4 3.3 v 

Vout(O) Logical 0 output voltage 10 
Vee= MIN, 

lsink = 16 mA 

Vin =2 V, 
0.22 0.4 v 

lin(O) 
Logical 0 level input current (each 

11 Vcc=MAX, Vin=0.4 V -1.6 mA 
input) 

Logical 1 level input current (each Vee= MAX, Vin =2.4V 40 µA 
1in(1) 12 

inpytl Vee= MAX, Vin= 5.5 V 1 mA 

Vee= MAX 
1 SN5402 -20 -55 

1os Short-circuit output current§ 13 l SN7402 
mA 

-18 -55 

lcC(Ol Logical 0 level supply current 14 k MAX, V.in_ 5 v 14 27 mA 
1cc(11 Logical 1 level supply current 14 ~=MAX, Vin= O B 16 mA 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 
TEST 

TEST CONDITIONS_ MIN TYP MAX UN!T PARAMETER 
FIGURE 

tpdO Propagation delay time to logical O level 65 CL= 15 pF, RL=400.11 8 15 ns 

tpdl Propagation delay time to logical 1 level 65 CL=15pF, RL=400.n 12 22 ns 

t For conditions shown as MIN·or.MAX, use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

:f: All typical values are at V CC = 5 V, TA = 25°C. 
§ Not more than one output should be shorted at a time. 

• 

6·9 



CIRCUIT TYPES SNS403, SN7403 
QUADRUPLE 2-INPUT POSITIVE HAND GA TES 
(WITH OPEN-COLLECTOR OUTPUT) 

schematic (each gate) J OR N DUAL-IN-LINE PACKAGE 
ITOPVIEWI 

INP!JTS 

• 

6-10 

lA IB IY 2A 28 2Y GND 

NOTE: CompOnent values shown are nominal. positive logic: Y = AB 

recommended operating conditions 

Supply Voltage Vee: SN5403 Circuits 
SN7 403 Circuits 

Normalized Fan-Out From Each Output, N (and see pages 2-7 and 2-8) . 
Operating Free-Air Temperature Range, TA: SN5403 Circuits 

SN7403 Circuits 

MIN 

4.5 

4.75 

-55 

0 

NOM MAX UNIT 

5 5.5 v 
5 5.25 v 

10 

25 125 oe 

25 70 oe 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST 
PARAMETER 

FIGURE 
TEST CONDITIONSt MIN TY Pt MAX UNIT 

Logical 1 input voltage required 

Vin(1) at both input terminals to ensure 1 2 v 
logical 0 (on) level at output) 

Logical 0 input voltage required 

Vin(OI at either input terminal to ensure 7 0.8 v 
logical 1 (off) level at output 

lout(1) Output reverse current 7 
Vee-MIN, 

Vout(l) = 5.5 V 
Vin=O.SV, 250 µA 

Vout(O) Logical 0 output.voltage (on level) 1 
vee-.Mllll, 

lsink = 16 mA 

Vin=2V, 
0.4 v 

lin(OI 
Logical 0 level input current (each 

3 Vee= MAX, Vin=0.4 V -1.6 mA 
input) 

1in(1) 
Logical 1 level input current (each 

4 
Vee= MAX, Vin= 2.4 V 40 µA 

input) Vee= MAX, Vin= 5.5 V 1 mA 

•cc101 Logical 0 level supply current 6 Vee= MAX, Vin= 5V 12 22 mA 

1cc111 Logical 1 level supply current 6 Vee= MAX, Vin=O 4 8 mA 

switching characteristics, Vee= 5 V, TA= 25°C 
TEST 

PARAMETER 
FIGURE 

TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay time to logical 0 
65 CL= 15pF, RL= 4000 8 15 lpdO ns 

level -'-

lpd1 
Propagation delay time tO logical 1 

level 
65 CL• 15pf, RL = 4kn 35 45 ns 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

0 

:f:All typical values are at Vee= 5 V, TA= 25 C. 



CIRCUIT TYPES SNS404, SN7404 
HEX INVERTERS 

schematic (each inverter) W FLAT PACKAGE 
(TOP VIEW) 

lY 6A 6Y GND 5Y 5A 4Y 

®®®@®©© 

©00©©©0 

JORN DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

Vee 6A 6Y 5A 5Y 4A 4Y 

lA lY 2A 2Y 3A 3Y GND NOTE: Component values shown are nominal. lA 2V 2A V CC 3A 3Y 4A 

t---------------..._-------------~ positive logic: Y = A 
recommended operating conditions '-----------------------------' 

Supply Voltage Vee: SN5404 Circuits 
SN7404 Circuits 

Normalized Fan-Out From Each Output, N 
Operating Free-Air Temperature Range, TA: SN5404 Circuits 

SN7404 Circuits 

MIN 

4.5 

4.75 

-55 

0 

NOM 

5 

5 

25 

25 

MAX UNIT 

5.5 v 
5.25 v 
10 

125 oc 
70 -:o-c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
TEST 

TEST CONDITIONSt TYP:J: 
FIGURE 

MIN MAX UNIT 

Logical 1 input voltage required 

Vin(1) at input terminal to ensure 15 2 v 
logical 0 level at output 

Logical 0 input voltage required 

Vin(O) at any input terminal to ensure 16 0.8 v 
logical 1 level at output 

Vout(1) Logica I 1 output voltage 16 
Vee= MIN, Vin= 0.8V, 

2.4 3.3 v 
I toad= -400 µA 

Vout(O) 
Vee= MIN, Vin =2 V, 

-, 
Logical 0 output voltage 15 0.22 0.4 v 

lsink = 16 mA 

linlOI Logical 0 level input current 18 Vee= MAX, Vin=0.4V -1.6 mA 

l;n(1) Logical 1 level input current 18 
Vee= MAX, Vin= 2.4 V 40 µA 

Vee= MAX, Vin= 5.5 V 1 mA 

1os 19 Vee =MAX l SN5404 -20· -55 
Short-circuit output current§ mA 

SN7404 -18 -55 

•cclO> Logical 0 level supply current 20 Vee= MAX, Vin= 5V 18 33 mA 

•cc(1) Logical 1 level supply current 20 Vee= MAX, Vin=O 6 12 mA 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS "MIN TYP MAX UNIT 

lpdO 
Propagation delay time to logical 0 

65 CL= 15 pF, RL=400n 8 15 
level 

tpd1 
Propagation delay time to logical 1 

65 CL= 15pF, RL=4oon 12 22 
level 

t For conditions ,~hown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

i All typical values are at Vee= 5 V, TA• 2s0 e. 
§ Not more than one output should be shorted ate time. 

ns 

ns 

• 
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CIRCUIT TYPES SN5405, SN7 405 
HEX INVERTERS (WITH OPEN-COLLECTOR OUTPUT) 

schematic (each inverter) 

INPUT 
A 

OUTPUT Y 

GND 

W FLAT PACKAGE 
(TOP VIEW) 

lY 6A 6Y GND SY SA 4Y 

®®®®@©© 

©00©©©0 

JORN DUAL·IN·LINE PACKAGE 
(TOP VIEW) 

Vee 6A 6Y 5A SY 4A 4Y 

lA lY 2A 2Y 3A 3Y GND lA 2Y 2A Ve 3A 3Y 4A 

NOTE: Component values shown are nominal. t--------------------------------1 
positive logic Y = A 

recommended operating conditions 

Supply Voltage Vee: SN5405 Circuits 
SN7405 Circuits . . . . . . . . . . . . 

Normalized Fan·O.ut From Each Output, N (and see pages 2·7 and 2·8). 
Operating Free-Air Temperature Range, TA: SN5405 Circuits 

SN7405 Circuits 

MIN NOM 

4.5 5 

4.75 5 

-55 25 

0 25 

MAX UNIT 

5.5 v 
5.25 v 
10 

125 oe 

70 oe 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

• PARAMETER 
TEST 

TEST CONDITIONSt TVPi MIN MAX UNIT 
FIGURE 

Logical 1 input voltage required 

6·12 

Vinl1t at input terminal to ensure 15 2 
logical O (on) level at output 

Logical O input voltage required 

Vin(O) at input terminal to ensure 17 0.8 

logical 1 (off) level at output 

lout(1) Output reverse current 17 
Vee= MIN, 

V0 ut(1) = 5.5 V 

V;n = 0.8 V, 
250 

Vout(O) Logical 0 output voltage (on level) 15 
Vee= MIN, 

lsink = 16 mA 

Vin-2 V, 
0.4 

lin(O) Logical 0 level input current 18 Vee= MAX, Vin= 0.4 V -1.6 

Vee= MAX, Vin= 2.4 V 40 
1in(1) Logical 1 level input current 18 

'!&_e =MAX, Vin= 5.6 V 1 

lee(O) Logical 0 level supply current 20 
Vee= MAX, Vin= 5 V, 

18 33 
TA= 25°e 

lee(1) Logical 1 level supply current 
Vee= MAX, Vin= 0, 

6 12 20 TA= 25°e 

switching characteristics, Vee= 5 V, TA= 25°e 
TEST. 

PARAMETER 
FIGURE 

TEST CONDITIONS MIN TVP MAX 

tpdO 
Propagation delay time to logical 0 

level 65 eL=15pF, RL=400!7. 8 16 

1pd1 
Propagation delay time to logical 1 

65 level 
CL=15pF, RL = 4 k!?. 40 55 

t For conditions shown as MIN or MAX, use the appropriate value specified un~er recommended operating conditions for the applicable 
device type, 

iThese typical values are at Vee= 5 V, TA= 25°e. 

v 

v 

µ.A 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 



CIRCUIT TYPES SNS406, SNS416, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS 

WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 

FOR INTERFACING WITH HIGH-LEVEL CIRCUITS 
OR FOR DRIVING HIGH-CURRENT LOADS 

w 

schematic (each inverter) 
FLAT PACKAGE 

(TOPVIEWI 

JORN 
DUAL·IN-LINE PACKAGE 

ITOPVIEWI 

INPUT 
A 

4 kH 

~-------e------o Vee 

OUTPUT 
y 

2 kU L 
----------· GND 

positive logic:. Y = A 

NOTE: Component values shown are nominal. 

• 
• 
• 
• 

Converts TTL voltage levels to MOS levels 

High sink-current capability 

Input clamping diodes simplify system design 

Typical propagation delay time: 15 ns 

• 

• 

• 

Open-collector driver for indicator 
lamps and relays 

Inputs fully compatible with most TTL and 
DTL circuits 

Typical power dissipation: 105 mW 

description 

These. monolithic TTL hex inverter buffers/drivers feature high-voltage open-collector outputs for interfacing with 
high-level circuits (such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized 
for use as inverter buffers for driving TTL inputs. For increased fan-out, several inverters ln ·a single package may be 
paralleled. The SN5406 and SN7406 have minimum breakdown voltages of 30 volts and the SN54l6 and SN7416 have 
minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the SN5406 and SN5416, 
and 40 milliamperes for the SN7406 and SN7416. 

These circuits are completely compatible with most TTL or DTL families. Inputs are diode-clamped to minimize 
transmission-line effects which simplifies design. Typical. power dissipation is 150 milliwatts and average propagation 
delay time is 15 nanoseconds. The SN5406 and SN5416 are characterized for operation over the full military 
temperature range of -55°C to 125°e; the SN7406 and SN7416 are characterized for operation from 0°e to 70°e. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vee (see Note 1) . . . . . . . . . . 
Input voltage (see Note 1) . . . . . . . . . . 

Output voltage (see Notes 1 and 2): SN5406, SN7406 Circuits 
SN5416. SN7416 Circuits 

Operating free-air temperature range: SN5406, SN5416 Circuits 
SN7406, SN7416 Circuits 

Storage temperature range 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. This is. the· maximum voltage which shoultj be applied to any output when it Is in the off state, 

7V 
5.5 v 
30V 
15 v 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

• 



CIRCUIT TYPES SN5406, SN5416, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 

recommended operating conditions 

Supply voltage V CC 

Output voltage, VoH 
L SN5406, SN7406 

l SN5416, SN7416 

Low-level output current, loL 

Operating free-air temperature range, TA 

SN5406, SN5416 

MIN NOM MAX 

4.5 5 5.5 

30 

15 

30 

-55 25 125 

SN7406, SN7416 
UNIT 

MIN NOM MAX 

4.75 5 5.25 v 
30 v 
15 

40 mA 

0 25 70 oc 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

• 

TEST 
TEST CONDITIONSt TYP* PARAMETER MIN MAX UNIT 

FIGURE 

V1H High-level input voltage 74 2 v 
V1L Low-level input voltage 75 0.8 v 

loH High-level output current 75 
Vee= MIN, 

VoH =MAX 

V1=0.8V, 
250 µA 

Vee-MIN, V1 =2V, 
0.7 

Vol Low-level output voltage 74 
loL =MAX v 
Vcc=MIN, V1=2V, 

0.4 
loL = 16 mA 

High-level input current Vcc=MAX, V1=2.4V 40 µA 
l1H 

(each input) 
76 

Vee= MAX, V1=5.5V 1 mA 

l1L 
Low-level input current 

77 Vee= MAX, V1=0.4V -1.6 mA 
(each input) 

lccH Supply current, high-level output 78 Vee= MAX, V1 =O 30 42 mA 

rccL Supply current, low-level output 78 Vcc=MAX, V1=5V 27 38 mA 

switching characteristics, Vee= 5 V, TA= 2s0 e 

TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

FIGURE 

tPLH 
Propagation delay time, 

79 CL= 15 pf, RL=110!1 10 15 ns 
low-to-high-level output 

tPHL 
Propagation delay time, 

79 CL= 15pF, RL=110!1 15 23 ns 
high-to-low-level output 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

*All typical values are at Vee= 5 V, TA= 25°e. 



CIRCUIT TYPES SN5407, SN54171 SN7407, SN7417 
HEX BUFFERS/DRIVERS WITH OPEN-COllECTOR HIGH-VOLTAGE OUTPUTS 

FOR INTERFACING WITH HIGH-LEVEL CIRCUITS 
OR FOR DRIVING HIGH-CURRENT LOADS 

w 
schematic (each buffer/dr-iver) FLAT PACKAGE 

ITOPVIEWI 

JORN 
DUAL-IN-LINE PACKAGE 

ITOPVIEWI 
.-.'-~~-e~-.<1~~~~~-oVcc 

'INPUT 
A 

2 kll 

NciTE: COtiiponent values ShoW~ are norrilnBi. 

OUTPUT 
v 

positive logic: Y = A. 

.. • . Converts TTL voltage levels to MOS levels • Open-collector driver for indicator 

• High siJ1~-cummt capability 

• Input clamping diodes simplify system design 

lamps and relays · 

• Inputs fully coinpatibllJ with. most TTL and 
DTL circuits · · ' 

• Typical propagation delaf time: 14 ns ·· • Typical power dissipation: 145 mW 

descriptio11 

TI:Jese monolithic TTL hex .b11ffers/drivers·fea1:ure high-voltage open-collector 01,1tp11ts for il"!l,ertacing with high-level 
citcuits (such as MOS), 6r for drMn!J high'Cl!trent loads (such as lamps or relays), and are alli<> clt<lracterized for use as 
buffers tor driving TTL inputs. For increaSed fah~ut, several buffets in. a single pac;~age may be l>arallelect; The SN5407 
al"!d SN7407 have minimum breakdi>wn voltages of 3.0 volts.ancl the SN5417 and SN7417 ·have minimum breakdown 

·' iioltages of 15 volts. The maximum .sink i:urrenfis .30 ,nilliamperes for the SN5407 ~111cl SN5417; and 40'millia~peres 
for the SN7407and SN7417. · 

These circuits are completely compatible wit'1 most TTL ancl DTL fafT\ilies. Inputs are diocle'Clamped to minimize 
transmission-line effects. which simplifies design, Typical power clissipa~ion is 145 milliw~s and average proi>agation 
delay time is 14 nanoseconds. The SN5407 and SN5417 are characterized for operation over the full military 
temperature'range of-56°C to 1:25°C; the SN7401 iim:tSN7417'are'characterized for operatiorJ from 0°C to 70°C. 

absOlute maximum ratings over operating free-air temperature range (unless otherwise noted} 

S4pply voltage Vee (see Note 1 l . . . . . . . . . . . 
· Input voltage '(see Note 1) . . . . . . . . . . . 
Outputvoltage (see Notes 1 and 2): SN5407, SN1407 Circuits 

.. ,SN54.17:,.SN7417.Circuits., 
Operating free-air temperature raoge: .SN5407, SN5417 Circuits 

SN7407, SN7417 Circuits 
Storage temperature range 

NOTES: 1~ Voltage v~~ues are with respect to network ground terminal. 
2. This is the maximum voltage which should be applied to any output when it is in the off state. 

7V 
5.5V 
30V 
15V 

-55°C to 125°C 
0°Cto70"C 

-65°C to 150°C 



CIRCUIT TYPES SN5407, SN5417, SN7407., SN7417 
HEX BUFFERS/DRIVERS WlfH OPEN·COLLECTOR HIGH-VOLTAGE OUTPUTS 

recommended operating conditions 

SN5407, SN5417 SN7407,SN7417 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply yoltage V cc 4.5 5 5.5 4.75 5 5.25 v 
L SNS407, SN7407 30 30 

Output voltage, VoH v j SN5417, SN7417 15 15 

Low-level output current, IQL 30 40 mA 

Operating free-air temperature range, TA -55 25 125 0 25 70 oc 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST 
TEST CONDITIONSt TVP:t: PARAMETER MIN MAX UNIT 

_:.:. FIGURE 

V1H High-level input voltage 80 2 v 
V1L Low-level input voltage 81 0.8 v 

IQH High-level output current 80 
Vee= MIN, 

VoH =MAX 

V1 =2V, 
250 µA 

Vee =MIN, V1=0.8 V, 
0.7 

Vol Low-level output voltage 81 
IQL =MAX v 
Vcc=MIN, V1=0.8 V, OA 
loL= 16mA 

High-level input current Vcc=MAX, V1=2.4V 40 µA 
l1H 

(·each input) 
82 

Vcc=MAX, V1=5.5V 1 mA 

l1L 
Low-level input current 

83 
(each input) 

Vcc=MAX, V1 =0.4V -1.6 mA 

iccH Supply current, high-level output 84 Vcc=MAX, Vj =SV 29 41 mA 

lccL Supply current, low-level output 84 Vcc=MAX, V1 =O 21 30 · mA 

switching characteristics, Vee= 5 V, TA=25°e 

TEST 
.. 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 
FIGURE 

Propagatioh delay time; 
cc _-c-: -c:·. y -;-

tPLH 85 CL= 15pF, RL=110n 6 10 ns 
low-to-high-level output 

tPHL 
Propagation delay time, 

85 CL= 15pF, RL=110n 20 30. ns 
high-to-low-level output 

7. 

tFor'· conditions sh.own as MIN or MAX, use the appropriate value spB~itred ·Und&f ·~econ:\nlen'ded operating condhions for the applicable device 

tvPe., 
+Au ty~cal'l(alues are at V_cc = 5 v,'T A= 25°C. 



CIRCUIT TYPES SNS408, SNS409, SN7408, SN7409 
QUADRUPLE 2-INPUT POSITIVE AND GATES 

JORN 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

w 
FLAT PACKAGE 

(TOPVIEWI 

Choice of Totem-Pole Outputs (SN5408/SN7408) 
or Open-Collector Outputs (SN5409/SN7409) 

positive logic: Y = AB 

schematics (each gate) 

SN5408, SN7408 SN5409, SN7409 

1.6 kf.! 
1.6 kH 

A .. 
y y 

1 kH 1 kn 

Component values shown are nominal. 

description 

These Series 54/74 TTL gates provide the system designer with direct implementation of the positive AND or negative 
OR functions. 

The SN5408/SN7408, with totem-pole outputs, driv.es 10 normalized Series 54/74 loads at the low output level and 20 
loads at the high output level. The SN5409/SN7409, with open-collector output, provides additional logic flexibility, as 
the outputs may be wire-AND connected to extend the AND function. The SN5409/SN7409 will sink sufficient 
current to drive 10 normalized Series 54/74 loads at the low output level. 

.The Sf\15408 and. SN5409 are characterized for operation over the full military temperature range of -55°C to 125°C; 
the SN7408 and SN7409 are characterized for operation from 0°C to 70°C. 

-
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CIRCUIT TYPES SN5408, SN5409, SN7408, SN7409 
QUADRUPLE 2-INPUT POSntYE AND GA TES 

SN5408, SN7408 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage Vee (see Note l) 
Input voltage (see Note 1) 
I nteremitter voltage (see Note 2) 
Operating free~air temperature range, TA= SN5408 Circuits 

SN7408 Circuits 
Storage temperature range 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 

recommended operating conditions 

SN5408 

MIN NOM 

Supply voltage V cc 4.5 5 

Normalized fan-out from each output, N 

Operating free-air temperature range, TA -55 25 

MAX 

5.5 

10 

125 

MIN 

4.75 

0 

7V 
5.5V 
5.5V 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 

SN7408 

NOM MAX 
UNIT 

5 5.25 v 
10 

25 70 oc 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST 
TEST CONDITIONSt 

SN5408,SN7408 
PARAMETER 

TYP* 
UNIT 

FIGURE MIN MAX 

V1H High-level input voltage 86 2 v 
V1L Low-level input voltage 88 0.8 v 

VoH High-level output voltage 86 
Vee= MIN, V1H = 2 V, 

2.4 v 
loH = -800µA 

Vol Low-level output voltage 88 
Vee= MIN, V1L = 0.8 V, 

0.4 v 
loL = 16 rnA 

l1H 
High-level input current Vee= MAX, V1=2.4V 40 µ.A 

89 
(each input) Vee= MAX, V1=5.5 V 1 mA 

l1L 
Low-level input current 

90 Vee= MAX, V1=0.4V -1.6 mA 
(each input) 

ios Short-circuit output current§ 91 Vee= MAX 1 SN5408 -20 -55 

l mA 
SN7408 -18 -55 

iccH Supply current, high-level output 92 Vee= MAX, V1 =5V 11 21 mA 

lccL Supply current, low-level output 92 Vee- MAX, V1=0 20 33 mA 

switching characteristics, Vee= 5 V, TA= 25°e, N = 10 

-
TEST SN5408, SN7408 

PARAMETER TEST CONDITIONS UNIT 
FIGURE MIN TYP MAX 

Propagation delay time, 
17.5 27 tPLH ns 

low-to-high-level output 
93 

CL=15pf, 

tPHL 
ProPa!Jation delay time, RL= 40011 

12 19 I ns 
high-to•low-level output 

tFor conditions shown as MIN· or M.AX, use the appropriate value specified u:nder recommended operating coiiditio~s· for thB'apPliCabl·e:device 

type. 

t All typical values at V cc s 5 V, TA s 25°C. 

§Not more than one output sht>uld be shorted at a time. 



CIRCUIT TYPES SN5408, SN5409, SN7408, SN7409 
QUADRUPLE 2-INPUT POSITIVE AND GATES 

SN5409, SN7409 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage V cc (see Note 1 I 
Input voltage (see Note 1) · 
lnteremitter voltage (see Note 2) 
Output voltage (see Notes 1 and 3) 
Operating free-air temperature range: SN5409 Circ4its 

SN7409 Circuits 
Storage temperature range 

NOTES: 1. Voltage values, except lnteremitter voltage, are with res~ct to network ground terminal. 

2. This Is ~he voltage be~een ~o emittei:s o~ a !11Ultiple-emitter transistor. 
3. This is the maximum voltage which should be applied to any output w~en i~ is in the off state. 

recommended oj:>erating conditions . 

SN5409 

MIN N<>M ·MAX 
Supply voltage Vee 4.5 5 5.5 

Normalized fan-out from each output, N 10 

Operating free-air temperature range, .TA -55 25 125 

MIN 

4.75 

0 

7V 
5.5V 
5.5V 
5.5V 

-55°C to 125°C 
0°Cto 70°C 

-65°C to 150°C 

SN7409 

NOM MAX 
UNIT 

5 5.25 'v 
10· 

25 70 oc 

electrical characteristics over recommended operating free-air ti!mperature range (unless otherwise noted) 

TEST 
TEST CONDITIONSt 

SN5409;SN740il 
PARAMETER 

TYP; l!llAX 
UNIT 

FIGURE MIN 

V1H High-level input voltage B7 2 v 
V1L Low-level input voltage 88 O.B v 

loH High-level output current B7 
Vcc=MIN, V1H = 2V, 

250 µA 
VdH =5.5V 

Vol Low-level output voltage .BB 
Vee= fln1N, V1L = O.BV, 

0.4 v 
101.. = 16mA 

l1H 
High-level Input current Vcc=MAX, V1=2.4V 40 µA 
(each input) 

89 
V(:c=MAX, V1=5.5V mA 1 

l1L 
Low-level input current 

90 Vcc=MAX, V1 =0.4V -1.6 mA 
(e~h input) 

iccH Supply current, high-level outJ).ut : 92 Vcc=MAX, v1=sv ·. 11 21 mA 

lccL Supply current, low-level outj:)ut ., 
92 Vcc=MAX, V1 =O 20 33 mA 

-;: 

swit~hing characteristics, Vee:... 5 V, TA= 2s0 e, N ~ 10 

PARAMETER 
TEST 

TEST CONDITIONS 
sl\15409, SN74ll9 

UNIT 
FIGURE .,. MUii rrP . M"" 

tPLH 
Prop119ation delay time, 

21 32 ns 
low•to-high-level output 

93 
'.cl= 15 pF, 

tPHL 
Propagation delay time, 

. RL=400ll 
16 24 

high-te-low-tevet:ootput. 
.. 

I· 
RS 

. 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appllcabte d'eviCe 
type. 

*An typical values are at Vee - 5 V, TA - 25°C. 

• 
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CIRCUIT TYPES SNS410r SN7410: 
TRIPLE 3-INPUT POS1TIVE NAND GA TES 

S(:hematic (each gate) W FLAT PACKAGE 
(TOP VIEW) 

JORN DUAL-IN-LINE PACKAGE 
ITOPVIEWI 

JY 3C GND 38 JA 2C 

@®®®©© 
IC I Y JC 38 JA JY 

CD CD CD©© ©CD 
IA IB. IY Vee 2Y 2A 28 

IA 18 2A 28 2C 2Y GND 

NOTE: component Values shown are nominal. positive logic: Y = ABC' .... ...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-~ 
recommended operating conditions 

Supply Voltage Vee: SN5410 Circuits 
SN7410 CircuitS' 

Normalized Fan•Out From Each Output, N 
Operating Free-Air Temperature Range, TA: ' SN5410 Circuits 

SN7410 Circuits 

MIN 

4.5 

4.75 

-55 

0 

NOM 

5 

5 

25 

25 

MAX UNIT 

5.5 v 

5.25 v 
10 

125 oc 

70 oc 

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONSf MIN TYP; MAX UNIT 

Logical 1 input voltage required 

Vin(1) at all input terminals to ensure 1 2 v 

~cal O level at output 

Logical 0 input voltage required 

Vjn(O) at any input terminal to ensure 2 0.8 v 

logical 1 level at output 

Vout111 Logical 1 output voltage 2 
Vcc=MIN, 

I load • -400 µ.A 

Vin=0.8V, 
2.4 3.3 v 

Vout(O) Logical 0 output voltage 1 
Vcc=MIN, 

•sink= 16mA 

Vin=2V, 
0.22 . 0.4 v 

ljn(O) 
Logical 0 level input current (each 

3 Vcc=MAX, V1n=0.4V -1.6 mA 
input) 

Logical 1 level input current (eech Vcc=MAX, V1n= 2.4V . 40 µ.A 
1inl11 inputl 

4 
V;n= 5.5V Vcc•MAX, 1 mA 

los l SN6410 -20 -55 
Short circuit output current§· 5 Vcc=5.5V l .SN7410 

mA 
-18 -55 

•cc101 Logical 0 level supply current 6 Vcc•MAX. Vin"' 5V 9 16.5 mA 

•cc111 Logiel!l 1 level supply current 6 Vcc=MAX, v1n=O 3 6 mA 

switctiihg characteristics, Vee= 5 v, TA= 25°e, N = 10 

PARAMETER 
TEST 

TEST CONDITIONS 
FIGURE 

MIN TYP MAX UNIT 

todO Propagation delay time to logical O level 65 CL= 15pF, RL=4000 7 15 ns 

.!E91 Propagation delay tinw to logical 1 level 65 CL=15pF, RL = 4000 11 22 ns 

t For conditions shown es MIN or MAX, use the appropriate value _.,111.id under recommended operating conditions for the applicable 
device type. .. · · 

+All typical va1ue9 are a~ Ve(;:.• 5 V, TA'!' 25°C. 
§ Not more than one output should be shorted at a time. 



CIRCUIT TYPES SN5412, SN7412 
TRIPLE 3-INPUT POSITIVE NAND GA TES 

(WITH OPEN-COLLECTOR OUTPUT) 

schematic (each gate) 

INPUTS { A 

c 

4 kO 1.6 kO 

OUTPUT Y 

GND 

NOTE: Component value$ showh are nominal. 

recommended operating conditions 

Supply Voltage Vee: SN5412 Circuits 
SN7412 Circuits· 

Normalized Fan·Out From Each Output, N 
Operating Free-Air Temperature Range, TA: SN5412 Circuits 

SN7412 Circuits 

JORN DUAL-IN-LINE OR 
W FLAT PACKAGES (TOP VIEW) 

IC IY 3C 38 3A 3Y 

IA 18 2A 28 2C 2Y GND 

positive logic: Y = ABC 

MIN NOM MAX UNIT 

4.5 5 5.5 v 
4.75 5 5.25 v 

10 

-55 25 125 oe 

0 25 70 oc 

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER 
TEST 

TEST CONDITIONSt 
FIGURE 

Logical 1 input voltage required 

Vin(1) at both input .terminals to ensure 1 

logical 0 (on) level 8' output 

Logical 0 input voltage required 

Vin(O) at either inp(lt terminal to ensure 7 

logical 1 loto level at output 

lout(1) Output reverse current 7 
Vee= MIN, Vin(O) = 0.8 V,. 

Vout(11 = 5.5 v 

Vout(O) 
Logical 0 output voltage 

1 
Vee= MIN, Vin= 2V, 

(on level) •sink= 16 mA 

lin(O) 
Logical 0 level input current (each 

3 Vee= MAX, V;n = 0.4 V 
input) 

~ 

Logical 1 level input current (each Vee= MAX, V;n= 2.4 V 
ljn(1) 

input) 
4 

Vee= MAX, V;n= 5.5 V 

lce101 Logical 0 level supply current 6 Vcc=MAX, V;n= 5V 

iccw Logical 1 level supply current 6 Vee= MAX, V;n=O 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS 

tpdO 
Propagation delay time to logical o 
level 

65 CL=15pF, RL=400n 

Propagation delay time to logical 1 
65 CL=15pF, RL = 4 kn lpd1 

level 

fFor conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating condionts for the applicable device tVpe. 
:i:A11 typical values are at Vee-= 5 V, TA= 25°C. 

MIN TYP:j: MAX UNIT 

2 v 

0.8 v 

250 µA 

0.4 v 

-1.6 mA 

40 µA 

1 mA 

9 16.5 mA 

3 6 mA 

MIN TVP MAX UNIT 

8 15 ns 

35 45 ns 

• 
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CIRCUIT TYPES SNS413,SN7413 
DUAL NAND SCHMITT TRIGGERS 

J OR N DUAL-IN-LINE OR 
W FLAT PACKAGES (TOP VIEW)t 

• Operation from Very Slow Edges 

• Temperature-Compensated Threshold Levels 

• Temperature-Compensated Hysteresis, 
Typically 0.8 V 

• High Noise Immunity 

1A 1B NC 1C 10 1Y GND 

positive logic: Y = ABCD 

NC-No internal connection. 

description tpin assignments for these circuits are the same for all packages. 

The SN5413 and SN7413 dual Schmitt triggers consist of two identical Schmitt-trigger Circuits in monolithic integrated 
circuit form. Logically, each circuit functions as a four-input NANO gate, but becauiie of the Schmitt action, the gate 
has different input threshold levels for positive- and negative-going signals. The hysteresis, or backlash, which is the 
difference between the two threshold levels, is typically 800 mV. 

An important design feature is the built-in temperature compensation which ensures very high stability of the threshold 
levels and the hysteresis over a very wide temperature range. Typically, the hysteresis changes by 3% over the 
temperature range of -55°C to 125°C and the upper threshold changes by 1% over the same range. The 
SN5413/SN7413 can be triggered from the slowest of input ramps and still give clean, jitter-free output signals. It can 
also be triggered from straight d-c levels. 

These circuits are fully compatible with most other TTL, DTL, or MSI circuits. The SN5413 is characterized for 
operation over the full military temperature range of -55°C to 125°C; the SN7413 is characterized for operation from 
0°C to 70°C. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage V CC (see Note 1) 
Input voltage (see Note 1) 
lnteremitter voltage (see Note 2) 
Operating free-air,temperature range: SN5413 Circuits 

SN7413 Circuits 
Storage temperature range 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

7V 
5.5 v 
5.5V 

-55°C to 125°C 
0°C to 70°C 

-65°C to 150°C 



recommended a,perating conditions 

Supply voltage Vee 

CIRCUIT TYPES SN5413,SN74l3 
DUAL HAND SCHMITT. TRIGGERS 

SN5413 SN7413 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

4.5 5 5.5 .4.75 5 5.25 v 

L High logic level 20 20 
Fan-out from each output, N 

l Low logic level 10 10 

Operating free-air temperature range, TA -55 0 125 0 25 70 oe 

Maximum i'!e!'t rise and fall times No restriction No restriction 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PAR.l'METER 
. TEST 

TEST eQNDITIQNSf TYP:f: 
FIGURE 

MIN MAX ONIT 

VT+ 
. 

Positive-going tttreshold voltage 94 Vee=5V 1.5 1.7 2 v 
v,._ Negative-going threshold voltage 95 vee=5V 0.6 0.9 1.1 v 

VT+-VT- Hysteresis 94&95 Vee=5V 0.4 0.8 v 

Vi Input c:lamp voltage 97 Vec=MIN, 11 = -12mA -1.5 v 

VoH High·leval butput voltage 95 
Vee •MIN, V1 =0.6V, · 

2.4 3.3_ v 
IQH =-800µA 

VoL Low-levat output voltage 94 
Vcc=MtN:C 

loL=16mA. 

V1 =2V, 
0.22 0.4 v 

IT+ Input current at positive-going threshold 94 Vcc=5V, V1=.VT+·. -0.65 _:21 mA 

'T- Input current at nagativ&-gaing threshold 95 Vcc=sv. V1 =VT- -0.85 : mA 

11 Input current at maximum input voltage 96 Vcc=MAX, V1 =5.5V 1 mA 

l1H High-level input current 96 Vee=MAX, v, '.". 2·:4'V 40 µA 

l1L Low-level input current 97 Vee=MAX, V1 =0.4V -1 -1.6 mA 

'os Short-circuit output current§ 98 Vec=MAX ..:10 • -'55 mA 

lcefl Supt)ly current, high-level output 99 Vec=MAX, V1 =O 14 23 mA 

lceL Supply current~ low-level output 99 Vee=MAX, Vt =4;5V 20_:. .. 32 mA 
7 .. 

tfor iOndi1:ions ~how'n as MIN Or M'AX, use the appropriate value specified under recommended oPerating Condition~ for the ~i:)plicabie device 
type. 

:f:Att typical values are at Vee= 5 v. TA= 25°e. 
§ Not more than one output should be shorted at a time. 

switching characteristics, Vee= 5 V, TA= 25°C, N = 10 

PARAMETER 
TEST 

·FIGURE 
TEST CONDITIONS ·MIN TYP MAJC UNIT 

tpLH Propagation delay time, low-to-high-level output 100 CL= 15pF, RL =400!1 18 27 ns 

tPHL Propagation delay time, high-to-low-level output 100 CL= 15pF, RL =400 n 15 22 ns 

• 
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CIRCUIT TYPES SN5413;SN74l3 
DUAl NANb SCHMITT TRIGGERS 

TYPICAL CHARACTERISTICS 

1.70 

• 1.89 

- 1.68 
;!; 
,, 1.67 

f 1.66 

~ 1.85 

-~ 1.64 

~ . 2 1.63 

~ 1.62 

it. 1.61 

> 1.60 

POSITIVE-GOING THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

t-V~c·5'v 

....-1 
+-

-76 -50 -25 0 25 50 75 100 125 

850 

840 

> 830 
E 
~ 820 ·a 
! 

810 !! 
> 
:i: 800 
I 

.; 790 

I 780 
+ 

.j" 770 

760 

750 

TA -Free-Ai.r Temperature-°C 

HYSTERESIS 
VS 

FREE-AIR TEMPERATURE 

I I 

r-vcc=5V 

t-t... 
I"--,......, 

r--.. I"--.. 

-15 ~so -25 0 25 50 75 100 125 
TA-Free-Air Temperature-0c 

THRESHOLD VOLTAGES AND HYSTERESIS 
vs 

SUPPLY VOLTAGE 

~IL 1.8 
1.6 r--±_...+--1-=t--t-~--t--i 

1.4 
> 
:i: 
~ 1.2 

t 1.0 

~ o.8 ~~=+=~H;:y~ne:,,...::f. ... ~vT;;+~-~v~T=-~ 
:11 o.e· >--+--+--+---+--+--+--<--< i 0.4 1---+--+--t--t---t--+---t--< 

I- 0.2 1---+--+--t--+--+--+--t-"'oi 

0 ~_....~~-+------+-~-~ 
4.5 4.75 5 5.25 5.5 

Vcc-'Supply Voltage-V 

NEGATIVE-GOING THRESHOLD VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

0.90 r--.--.-,---,---,-,--,--, 

=f r Ve~= 5IV --,---,-,--,-,---, I ::: t--t--+---i--t--r--r--tr--i 

.~ j 0.87 !-'""'" 
~ 0.86 l--+-+-''-f-'---J::;;.....-f'-.....-1--'f·.-'4-'-i 
; o.ss 1--~v1-"""'1"'"'"1:::7-4~~-tr--r--t--r--"1 
~ 0.84. f--""f'--+-+-'--l--+-+---11---i 
• ., 0.83 

·2 0.82 r--.--,--,-..:::..-,---,--,--,,--, 

~ 0.81 r---r---t--r---r--i---r---;r--, 
> 

0.60 ~----~----~---
-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-°C 

DISTRIBUTION OF UNITS 

FOR HYSTERESIS 

720 740 760 780 800 820 840 860 880 

VT+-VT--Hysteresis-mV 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE. 

4.-:---,.,.,-,---,----,,-...--,----,.----.--, 
vc:c=5V 
TA = 25•c r--r--i--r--r--ir--i--1 

~ 3 

!' 
0 
> 

& 
9 

0 
> 1 .---,.--.-r--n--r-r--r---r-r-r--i 

o-~--~---~---~~ 
0 0.4 0.8 1.2 1.6 2 




