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 to N-bits
® Pin-for-pin functional equivalent of SN54/74181 ALU

SN54S/74S194 Universal Bidirectional Shift-Registers

® Industry’s first fully universal 100-MHz TTL shift registers
Parallel broadside load
Shift right
Shift left
Inhibit clock (do nothing)

@ Cascadable to N-bits

® Designed specifically for performing all shift functions

required of high-speed accumulators employing SN74S181 ALU’s

SN54S/74S157 Quad 2-Input Multiplexers

@ Typical propagation delays of 2.25 ns per level at 13 mW per gate

® May be used with SN74S181 and SN74S194 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 5-



SCHOTTKY

X SERIES 545/14S
7L SCHOTTKY -CLAMPED' TRANSISTOR-TRANSISTOR LOGIC

FOR HIGH-SPEED, HIGH-PERFORMANCE DIGITAL SYSTEMS

description

Series 54S/74S Schottky TTL circuits are
implemented with  full  Schottky-barrier-diode
clamping to achieve ultra-high speeds previously
obtainable only with emitter-coupled logic, yet they
retain the desirable features of, and are completely
compatible with, most of the popular saturated logic
circuits. Schottky TTL circuits currently offer the
best speed-power product of any high-speed logic
family.

Schottky-barrier-diode clamping prevents transistors
from achieving classic saturation and thereby
effectively eliminates excess charge storage and
subsequent recovery times. These recovery times
contribute significantly to overall propagation delays
experienced with saturated digital-logic circuits.

Series 54S/74S circuits are completely compatible with the Series 54/74, Series 54H/74H, and Series 54L/74L TTL
logic families. Ease of use and compatibility with other TTL . families result in flexibility of choice within the four
speed-power ranges offered (Series 54/74, 54H/74H, 64L/74L, 545/748) to achieve highly efficient system grading to

specific performance requirements.

Definitive specifications are provided for operating characteristics over the full military temperature range of —55°Cto
125°C for Series 54S circuits and over the temperature range of 0°C to 70°C for Series 74S circuits.

features

VERY-HIGH-SPEED, LOW-POWER OPERATION
® 3-ns typical gate propagation delay time

® 19-mW-per-gate power dissipation at 50% duty cycle — speed-power product = 57 pJ
® 125-MHz typical J-K flip-flop maximum input clock frequency (d-c coupled)

EASE OF SYSTEM DESIGN

fully compatible with Series 54/74, 54H/74H, and 54L/74L TTL (including MSI/LSI), and most DTL

Schottky-diode-clamped inputs simplify system design

terminated, controlled-impedance lines not normally required
low output impedance: provides low a-c noise susceptability

drives highly capacitive loads

IMPROVED CIRCUIT PERFORMANCE

switching times virtually insensitive to power supply and/or temperature variations
power dissipation remains relatively low at operating frequencies up to 100 MHz

high fan-out: 20 54S/74S loads at the high logic level
10 54 S/74S loads at the low logic level
high d-¢ noise margin—typically 1 voit

NAND Gates/Hex Inverters
NAND Gates/Hex Inverters with Open-Collector Outputs
AND Gates
Buffers/Line Drivers
AND-OR-INVERT Gates
D-Type Edge-Triggered Flip-Flops
J-K Edge-Triggered Flip-Flops

CONTENTS
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tintegrated Schottky-Barrier diode-
clamped transistor is patented by
Texas Instruments. U. S. Patent INCORPORATED

Number 3,463,975. POST OFFICE BOX 5012 s DALLAS, TEXAS 75222
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SERIES 548/74S
SCHOTTKY -CLAMPED TRANSISTOR-TRANSISTOR LOGIC

SERIES 54S/74S
FEATURING 3-ns SPEED AND 20-mW-PER-GATE PERFORMANCE
SMALL SCALE INTEGRATION (SSt)

OPERATING TEMPERATURE PACKAGES*
FUNCTION RANGE Dual-tn-
~55°C to 125°C  0°C to 70°C Line Flat PAGE
NAND/NOR GATES

Quadruple 2-input Positive-NAND Gates . . . . . . . . . . . . . SN54S00 SN74500 J Nl W] 54
Quadruple 2-Input Positive-NAND Gates

{with Open-Collector Output) R SN54S03 SN74503 J N|W]|58
Hexinverters . . . . . . . . . . . . .. ... ... ... SN54504 SN74S504 J N | W]|54
Hex Inverters (with Open-Collector Qutput) . . . . . . . . . . . SN54S05 SN74S05 J N| W| 58
Triple 3-Input Positive-NAND Gates . . . . . . . . . . . . . . SN54S10 SN74S10 J N | W]|54
Triple 3-Input Positive-AND Gates . . . . . . . . . . . . . .. SN54S11 SN74S11 J N| wW]/| 510
Triple 3-Input Position-AND Gates

{with Open-Collector Output) N SN54S15 SN74515 J N} W| 510
Dual 4-Input PositiveNAND Gates . . . . . . . . . . . . . .. SN54520 SN74520 J N} W/ 54
Dual 4-1nput Positive-NAND Gates

{with Open-Collector Output) I N SN54522 SN74522 J N| W] 58
Dual 4-1nput PositiveNAND Buffers . . . . . . . . . . ., ., ., SN54540 SN74540 J N | w]| 512
Dual 4-Input Positive-NAND LineDrivers . . . . . . . . . . . . SN54S140 SN74S140 J N | w]| 512

n AND-OR-INVERT GATES

4-2-3-2-Input AND-OR-INVERT Gates . . . . . . . . . . ... SN54564 SN74564 JIN|WI] 513
4-2-3-2-Input AND-OR-INVERT Gates

(with Open-Collector Qutput) e e e e e e e e e SN54565 SN74S65 J N | W]} 513

FLIP-FLOPS

Dual D-Type Edge-Triggered Flip-Flops . . . . . . . . . . . .. SN54574 SN74574 J N| W] 515
Dual J-K Negative Edge-Triggered Flip-Flops

(80 MHz) with Preset and Clear e e SN54S112 SN745112 J N W| 517
Dual J-K Negative Edge-Triggered Flip-Flops .

(80 MH2) with Preset T SN54S113 SN745113 J N{W| 521
Dual J-K Negative Edge-Triggered Flip-Flops

{80 MHz) Common Clock and Common Clear L e e SN545114 SN74S114 J N W| 521

* 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).

P Type Substrate

Guard Ring
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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 545/74S Schottky TTL family employs
shaillower 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, Vg (seeNote 1) . . . . . . . . L. L oL L L L oL oL L. ... IV
Input voltage (seeNote 1) . . . . . . . . . . . . . . . . ... .. ... .........5bbvV
Interemitter voltage (see Note 2) e - .- AV
Outputvoltage (seeNotes 1and3) . . . . . . . . . . . . . . . . . . . .. .. ... o1V
Operating free-air temperature range: Series54SCircuits . . . . . . . . . . . . . . . . —55°Cto125°C

Series74SCircuits . . . . . . . .. .. ... .... 0°Cto70°C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . ... ..... —65Ctol150°C

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.
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

SERIES 548 SERIES 748
CIRCUITS CIRCUITS UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 45 5 55 [4.75 5 525 | V
Operating free-air temperature, T A —55 125 0 - 70| °C

unused inputs of positive-AND/NAND 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 eliminates
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
and 3.5 V.

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 V¢ through a 1-kS) 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-kS2 resistor.

input-current requirements

Input-current requirements reflect worst-case Vgc 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 level. This current is 50 A maximum for each emitter.
Currents into the input terminals are specified as positive values.

fan-out capability

Fan-out (N) reflects the ability of an output to supply current to a number of normalized loads at a 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, or 74S loads (NH = 20). Currents out of the output are specified as negative values. At
the low logic level, each standard output is capable of sinking current from 10 Series 54H, 74H, 54S, or 74S loads
(N = 10).
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CIRCUIT TYPES SN54S00, SN54S04, SN54S10, SN54S20,
SN74S00, SN74S04, SN74S510, SN74S20
POSITIVE-NAND GATES/HEX INVERTERS

3nsatCL =15 pF
19 mW per Gate at 50% Duty Cycle

Typical Propagation Time
Typical Power Dissipation

JOR N DUAL-IN-LINE OR
W FLAT PACKAGE (TOP VIEW)

SN54S800, SN74S00 SN54S04, SN74S04 SN54810, SN74S10
QUADRUPLE 2-INPUT NAND GATES HEX INVERTERS TRIPLE 3-INPUT NAND GATES
Vcc 4B 4A  4Y 38 3A 3V Vee 6A  BY B5A  5Y 4A.  4Y vee 1€ Y 3¢ 3B 3A 3V
Wi nijnpjwjsjs Winpniinguo 98 Wil

oD

l[‘iDhED‘ﬁl .

IRIRAIERIERIR IR IR 1 2013 []4(]57|6(}7 tfj2[13(]af]5[]6[}7
1A 1B 1Y 2A 2B 2Y GND 1A 1Y 2A 2y 3A 3 GND 1A 1B 24 2B 2€ 2Y GND
positive logic: Y = AB positive logic: Y =A positive logic: Y = ABC
schematic (each gate)
SN54520, SN74520 Vee
DUAL 4-INPUT NAND GATES 28 kD 900 €3 50 0
INPUTS 35
A -?__:K k2 OUTPUT
Bo- Y
Co-t9 )
D o=|-1-1- sooai 220

positive logic:

Component values shown are nominal.

NC - No internal connection

recommended operating conditions

SN54S00, SN54504, | SN74S00, SN74S04,
SN54510, SN54520 | SN74S10, SN74S20 | UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Ve 45 5 55 | 4.75 5 52| V
High logic level 20 20
Normalized fan-out from each output, N Tow Togic fevel 0 10
Operating free-air temperature, T —55 125 0 70| °C
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CIRCUIT TYPES SN54S00, SN54S04, SN54510, SN54520,
SN74S00, SN74S04, SN74S10, SN74520
POSITIVE-NAND GATES/HEX INVERTERS

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYPi MAX |UNIT
Vi High-level input voitage 2 \
ViL Low-level input voltage 08} V
Vi Input clamp voitage Vee = MIN, lj =—18 mA -1.21 V
Vee =MIN, V=08V, Series 548 25 34 Y
VoH High-level output voltage cc I -
loH =—1mA Series 74S 27 34 v
VoL Lowlevel output volta Vee = MIN, Vin=2V. 05| v
-leve vol k
oL Low outpu ge loL = 20 mA
Iy Input current at maximum input voltage Vee = MAX, V=55V 1] mA
iy High-level input current {each input) Vee = MAX, V=27V 50| pA
1)L Low-level input current (each input) Vg = MAX, V=05V ~2| mA
log  Short<ircuit output current§ Ve = MAX —40 —100 | mA
Supply current, high-ievel output _ ;
lccH (average per gate) Vee = MAX, Allinputsat 0 V 2.5 41 mA
Supply current, low-level output _ .
lccL (average per gate) Ve = MAX, All inputs at 5V 5 9! mA

tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

LAl typical valuesareat Vo =5V, 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.

switching characteristics, Voo =5V, Tp = 25°C,N =10

PARAMETER TEST CONDITIONSY MIN TYP MAX |[UNIT
t P tion delay time, low-to-high-level output CL=15pF, R Z280 0 2 3 45
¢ me, low-to-high-leve! outpu ns
PLH Fropagation delay time ghrlevel oute CL = 50 pF, RL =280 2 45
] K - CL = 15 pF, R =280 2 2 3 5
tpqL Propagation delay time, high-to-low-level output ns
Cp =50pF, R =280 Q@ 5

‘-[Switching characteristic measurements are made utilizing the same test circuits as illustrated for Darlington outputs in Figure 74 of the Series
64H/74H section. The inverting-output waveform is applicable for these three circuits. In lieu of Notes 1 through 4, the following notes are

appticable:

NOTES: A. The pulse generator has the fotlowing characteristics: Vin(1) =3 V, Vin(0) =0 V,t1=tg= 2.5 ns, PRR = 1 MHz, duty cycle = 50%,

and Zgyt ~ 50 Q2.
B. Inputs not under test are at 2.7 V.

C. C_inciudes probe and jig capacitance.

TEXAQ
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CIRCUIT TYPES SN54S00, SN54S04, SN54S10, SN54520,
SN74S00, SN74S04, SN74S10, SN74S20
POSITIVE-NAND GATES/HEX INVERTERS

TYPICAL CHARACTERISTICS T

OUTPUT VOLTAGE

vs
INPUT VOLTAGE
40 T 71 T
Ta=126C 1 Vee=5V
35 f—a4—g3Ta=25C4

T
Ta=-55C

~
w
| et

—

Vo--Output Voitage~V
~
o

° . 1
0 02 04 06 08 10 12 14 16 1.8 20
V|=Input Voliage—V

FIGURE 1

INPUT CURRENT
vs

INPUT VOLTAGE
o 2
T
Vee =5V

Oty =25°C
-2 /
<
E -4
§ s
S
3 -8
T -0
12
-14
-1
-18
2 -1 0o 1 2 3 4 5 6
Vj—input Voltage—V
FIGURE 3
HIGH-LEVEL OUTPUT VOLTAGE -
vs
HIGH-LEVEL OUTPUT CURRENT
4
TIA=|1’ISC VCCls"
> NC e de
AN | .
H N
H
23 2+ T = -55 COONRN
f N \
£
1
5

0
0 -10 -20 -30 -40 -50 -60 -70 —80
IoH—High-Level Output Current—mA

FIGURE S5

INPUT-CLAMPING-DIODE

FORWARD VOLTAGE
vs
FREE-AIR TEMPERATURE

-1.00 T
Vec=5V

-096

-092

-0.88 po
— oL = —
= T —

-0.84

loL=-18mA N
i ~
s ™~ Im_=‘~—19mA
—o ~J

~0.64 I~ ~

—-0.60
-75 =50 25 0 25 50 75 100 125

T a—Free-Air Temperature~ C

FIGURE 2

-0.76

-0.72

Vi—lnput-Clamping-Diode Forward Voltage—V
S
8

LOW-LEVEL OUTPUT VOLTAGE
Vs
LOW-LEVEL OUTPUT CURRENT

10 !

09 vl 5V
3 il
]
g
S 07
>
5 06 W
2 YA=—55°C—] ¥
S os [
3 Ta-25C— |
% -
LY B
- 03
3 al
Doz

Ta=125°C
01 1
o I
0 5 10 15 20 25 30 35 4

foL—Low-Level Output Current—mA

FIGURE 4

HIGH-LEVEL INPUT CURRENT
vs
FREE-AIR TEMPERATURE

|
| _Vcc=5V
vi=27v

1{H~High-Level Input Current— kA
N
=

-75 -50 -26 0 25 50 75 100 125
Ta—FreeAir Temperature—~"C

FIGURE 6

tData for temperatures below 0°C and above 70°C is applicable to Series 54S circuits only.
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CIRCUIT TYPES SN54S00, SN54S04, SN54S10, SN54S520,
SN74S00, SN74S04, SN74S10, SN74S20
POSITIVE-NAND GATES/HEX INVERTERS

271

TYPICAL CHARACTERISTICS T

PROPAGATION DELAY TIME,

LOW-TO-HIGH-LEVEL OUTPUT
vs

FREE-AIR TEMPERATURE

Ta~Free-Air Temperature—"C

FIGURE 7

PROPAGATION DELAY TIME,

HIGH-TO-LOW-LEVEL OUTPUT
vs

FREE-AIR TEMPERATURE

AVERAGE PROPAGATION DELAY TIME

tData for temperatures below 0°C and above 70°C is applicable to Series 54S circuits only.

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT
vs
SUPPLY VOLTAGE

10 T 10
Vec=5V ° Ry =280
9 R =280 Ta=25C
g, 8 ge @ CL - 150 oF
- ge - 150 p
E.‘:- s ~— CL =150 oF [ £,
z2 38
£3 23 I
0d 6 oo ©
£3 e 53
23 . 2% ¢ .
82 ° Lo %oe ES I = — CL =50 pF
2% 1 3 |
o 4 LI g 4 T
T2 CL=150F | "] %2 Cp=15pF
Iz 3 Tz 3
&3 g3
2 2 -1
1 1
0 [y
-75 50 —25 0 25 50 75 100 125 45 4.75 50 5.25 55

Vec-Supply Voltage—V

FIGURE 8

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT
vs
SUPPLY VOLTAGE

10 T 10
\\ I I Vee=5V R =280
e S R =280 9 9 1 TA=25C
N C_ =150 pF Cy = 150 pF
ga 8 g, 8
£% N
[ o7
32 I
38 & 83 6
53 . \\ €y =50pF 5§32 s C =50pF
S 53
§§ ~ 23 s
oS 4 ~ g3 T
=% — CL=15pF “Fo CL=15pF
2 ¢ s
ez %4
2 - 2
1 1 |
v
|
0 0 i
-75 -50 -26 0 25 50 75 100 125 a5 4.75 5.0 525 55
Ta~—Free-Air Temperature~"C Veg—-Supply Voltage—V
FIGURE 9 FIGURE 10

POWER DISSIPATION PER GATE

Vs v§
FREE-AIR TEMPERATURE FREQUENCY
10
T 80
H - T TTI
poe [ ] fectey, Veo -5V
£ < | L 70FTa=25C
E 8 — Cy = 150 pF % Duty Cycle = 50%
g 60
3 7 o
= g
& o
S £® /
& CL=50pF__j 5
& s A m——— £ a0
3 - ,
g 4 T T + & ,/J/
] S—— Cp = 15pF S 30 *
< 3 ] H /
I /
I e i i i | i
g 2 o il i i i
* e ! o 10 i !
T 1
3 | i i ol J I
2 ° J— o i i Lifil
75 -850 -25 O 25 50 75 100 125 1 2 4 710 20 40 70 100
Ta-Free-Aur Temperature— C f-Frequency—MHz
FIGURE 11 FIGURE 12

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

5-7



CIRCUIT TYPES SN54S03, SN54S05, SN54522,
SN74S03, SN74S05, SN74S22
POSITIVE-NAND GATES/HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

Typical Propagation Time
Typical Power Dissipation

. bnsatCL =15 pF
. 17 mW per Gate at 50% Duty Cycle

JOR N DUAL-IN-LINE OR
W FLAT PACKAGE (TOP VIEW)

SN54S03, SN74S03
QUADRUPLE 2-INPUT NAND GATES

Vcc 4B 4A 4Y 3B 3A 3Y

Mljupjnnijwo{j9|ls

EREN
D

1[{127[3([[4([}5]]67]7

Wil njjwofj9jes

1A 1B NC 1C 1D

positive logic: Y = ABCD

NC-—No internal connection

SN54S05, SN74S05
HEX INVERTERS

Vge 6A 6Y 5A 5Y 4A ay

Wi ju2fjnijmwij9ogfs

o ) ]
el

P23 ||4]|5([I6]]1

1A 18 1Y 2A 2B 2Y GND 1A 1Y 2A 2Y 3A 3Y GND
positive logic: Y = AB positive logic: Y = A
SN54522, SN74S22 schematic (each gate)
DUAL 4-INPUT NAND GATES
V 2D 2C NC 2B 2A 2y - -~ -
cc —o Vee

2.8 ko

INPUTS
basdtl v
co--i-gd |
oL
ot |
!ﬁ} |
\HeHsHefs607 il
Vecd

Component values shown are nominal.
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CIRCUIT TYPES SN54S03, SN54S05, SN54S22,
SN74S03, SN74S05, SN74S22

POSITIVE-NAND GATES/HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S03, SN54505, SN74S03, SN74S05,
SN54822 SN74822 UNIT
MIN NOM MAX! MIN NOM MAX
Supply voltage, Voe 45 5 55| 4.75 5 525 | V
Normalized fan-out from any output, N 10 10
Operating free-air temperature, Tp —b5 125 o] 70 | °cC

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPI MAX [UNIT
ViH  High-level input voltage 2 A
ViL  Low-level input voltage 08| Vv
Vi Input clamp voltage Ve = MIN, I} = =18 mA -12| Vv
IoH  High-level output current Vee = MIN, ViL =08V, 250 | uA
VoH =5.5V
VoL Low-level output voltage VeeTMIN, - Vi =2V, 05{ Vv u
oL =20mA
Iy Input current at maximum input voltage Ve = MAX, V=55V 1| mA
ItH High-level input current (each input) Vec=MAX, V=27V 50 | pA
TN Low-level input current (each input) Vcec=MAX, V=05V -2 | mA
IccH Supply current, high-level output (average per gate) Vee=MAX, Allinputsat0V 1.5 3.3| mA
lccL Supply current, low-level output {average per gate) Ve = MAX, All inputsat5V 5 9| mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.
Al typical valuesareat Ve =5V, Tao = 25°C.

switching characteristics, Vcc =5V, TA =25°C,N = 10

PARAMETER TEST CONDITIONSY MIN TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output CL=15pF, R =280 2 2 5 ’5 ns
Cy =50 pF, Rp =280 7.5
) . ) CL =15pF, RL=2808Q 2 4.5 7
tpy Propagation delay time, high-to-low-level Qutput CL=50pF, RL=2800 5 ns

q Switching characteristic measurements are made utilizing the same test circuit as illustrated for open-collector outputs in 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 pulse generator has the following characteristics: Vin{1) = 3 V, Vin(0) = 0 V, 11 = tg = 2.5 ns, PRR = 1 MHz, duty cycle =
50%, and Zg¢ ~ 50 2.
B. Inputs not under test are at 2.7 V.
C. C|_includes probe and jig capacitance.
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CIRCUIT TYPES SN54S11, SN54S815, SN74S11, SN74815
TRIPLE 3-INPUT POSITIVE-AND GATES

J OR N DUAL-IN-LINE OR
W FLAT PACKAGE (TOP VIEW)

SN54S11, SN74811 ACTIVE PULL-UP Wil jnfjwo|j9fls

e Typical Propagation Time . . . 5nsatCL =15pF
o Typical Power Dissipation . . . 32 mW per Gate
at 50% Duty Cycle

SN54815, SN74515 OPEN-COLLECTOR

o Typical Propagation Time . . . 6nsatCL =15pF
e 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
Loads at a high logic level e e e e e e e e e e e e e e e e e e e e e e e e 20
Loadsatalow logiclevel . . . . . . . . . . . . . . Lo 10 10

electrical characteristics over operating free-air temperature range (unless otherwise noted)

SN54511 SN54S15
PARAMETER TEST CONDITIONS T SN74811 SN74815 JUNIT
MIN TYPIMAX |MIN TYPIMAX
ViH High-level input voltage 2 2 v
ViL Lowe-level input voltage 0.8 08| V
Vi Input clamp voltage Vee=MIN, | =—-18mA —-1.2 —-1.2| V
Vee = MIN, SN54511 | 2.5 3.4
VoH High-level output voltage VIH=2V, v
oM = —1mA SN74S11 | 2.7 34
loH High-level output current Vee =MIN, - Vi =2V, 250 pA
VoH =5.5V
v Ve =MIN, V=08V,
oL Low-level output voltage loL =20 mA 05 05| V
I Input current at maximum input voltage Vee=MAX, V=55V 1 1| mA
IH High-level input current {each input) Ve =MAX, V=27V 50 50| uA
1)L Low-level input current {each input) Voo =MAX, Vy=05V -2 -2 | mA
los  Shortcircuit output current § Vee = MAX -40 —100 mA
IccH Supply current, high-level output (average per gate)| Vcc = MAX, Allinputsat5V 4.5 8 35 65| mA
IccL Supply current, low-level output (average per gate) [ Voo = MAX, Allinputsat 0V 8 14 8 14| 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.

FAH typical values are at Vo =5 V, T = 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 SN54S11, SN54S15, SN74S11, SN74S815
TRIPLE 3-INPUT POSITIVE-AND GATES

switching characteristics, Vcc =5V, TA=25°C,N=10

SN54811 SN54815
PARAMETER TEST CONDITIONS ¢ SN74811 SN74815 UNIT
MIN TYP MAX|MIN TYP MAX
CL=15pF, R =280Q 25 45 725 55 85| ns

tpLH Propagation delay time, low-to-high-level output

CL=50pF, R_=280% 6 85 ns
. oy time. high-to-low-level output C_=15pF, R =280%Q 25 5 75 |25 6 9! ns
tpHL Propagation delay time, high-to-low-level outpu CL=S0pF, RL-2800 7E 3 =

{Switching characteristic measurements are made utilizing the same test circuits as illustrated in Figure 74 of the Series 54H/74H section. The
noninverting-output 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, Vjp(g) = 0 V, t7 = tg = 2.5 ns, PRR = 1 MHz, duty
cycle = 50%, and Zg ¢ = 50 Q.
B. Inputs not under test are at 2.7 V.
C. €| includes probe and jig capacitance.

schematic (each gate)

Vce

3 ! I SNB4S11, SN72511 T

28k g $ ONLY |

1

|

I

I

I

1

|

]

INPUTS R DR
A OUTPUT

B O
c o Y
- GND
777
Component values shown are nominal.
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CIRCUIT TYPES SN54S40, SN54S140, SN74S40, SN745140
DUAL 4-INPUT POSITIVE-NAND BUFFERS/LINE DRIVERS

Typical Propagation Time . . . 4nsatCL =50pF

schematic (each gate)

J OR N DUAL-IN-LINE OR

vee W FLAT PACKAGE (TOP VIEW)
Vee 20 2 NC 2B 2A 2Y
winjriinijwjsjis
A
?2 $——o0O0uTPUT
[+ Y
x
3
X
p——0 GND
¥V m positive logic: Y = ABCD

recommended maximum fan-out from each ocutput

NC - No internal connection

Loads at a high logic level 60
Load at a low logic level 30
electrical characteristics over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS T MIN TYPIMAX |UNIT
ViH  High-level input voltage 2 v
ViL  Low-level input voltage 08| V
Vi Input clamp voltage Vee=MIN, 1 =~18mA -12, Vv
Voo =MIN, Vi =08V, | Series54S | 25 34 v
VoM High-level output voltage lIoH = —3mA Series 74S | 2.7 34
Vee=MIN,  V;=05V, |SN54S140 2 v
Rp =50 Q to GND SN748140
VoL Low-level output voitage Vee =MIN, Vi =2V, 05| V
loL =60 mA
I Input current at maximum input voltage Veg =MAX, V=55V 1| mA
HH High-level input current {each input) Voo =MAX, V=27V 100 | uA
he Low-level input current (each input) Vee =MAX, V| =058V —4 | mA
log  Short-circuit output current § Vee = MAX —50 —225 | mA
lccH Supply current, high-level output (average per gate) Vee = MAX, Allinputsat0V 5 9| mA
IccL  Supply current, fow-level output (average per gate} Voo =MAX, AllinputsatbV 125 22 | 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,
Tan typical values are at Voo =5V, 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, Vgc =5 V, TA =25°C, N =30

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
tPpLH Propagation delay time, low-to-high-levet output CL-50pF, R =930 2 4 65 i
' Cp=150pF, R =93Q 6 ns
tpHL Propagation delay time, high-to-low-level output CL=50 PP, RL=939 2 4 65 ns
! CL=150pF, R =93Q 6 ns

ﬂSwitching characteristic measurements are made utilizing the samne 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(0) =0V, t1 = tg = 2.5 ns, PRR = 1 MHz, duty

cycle = 50%, and Zg 4 ~ 50 £2.
B. Inputs not under test are at 2.7 V.
C. C|_includes probe and jig capacitance.
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CIRCUIT TYPES SN54S64, SN54S65, SN74S64, SN74S65
4-2-3-2-INPUT AND-OR-INVERT GATES

JOR N DUAL-IN-LINE OR

SN54S64, SN74S64 ACTIVE PULL-UP W FLAT PACKAGE (TOP VIEW)
e Typical Propagation Time . . . 3.5ns

atCL=15pF
e Typical Power Dissipation . . . 39 mW X

at 50% Duty Cycle '

SN54565, SN74S65 OPEN-COLLECTOR

e Typical Propagation Time . . . 5ns
atCL =15 pF
o Typical Power Dissipation . . . 36 mW positive logic: .ABCD + EF + GHI + JK

at 50% Duty Cycle

recommended maximum fan-out from each output
SN54S64 SN54S65

SN74S64 SN74S65
Loadsat ahigh logic level . . . . . . . . . . .. oo Lo 20 ﬂ
Loads at a low logic level . . . . . e e e e e e e e e e e e e e e e 10 10

electrical characteristics over operating free-air temperature range (unless otherwise noted)

SN54S64 SN54S65
PARAMETER TEST CONDITIONST SN74564 SN74S65 UNIT
MIN TYPI MAX [MIN TYPI MAX
ViH4 High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 08! V
\ Input clamp voltage Vge=MIN, §j=-18mA -1.2 —-12| V
Vee = MIN, SN54S64 | 25 34
VoH High-level output voltage Vig =038V, \%
IoH = ~1mA SN74564 | 2.7 34
. Veec=MIN, V=08V,
lor  High-level output current 250 | nA
VOH =55V
VoL Low-level output voltage Vee =MIN, - Vi =2V, 05 05| Vv
lgL =20 mA
1y Input current at maximum input voltage Veoc=MAX, V| =55V 1 1| mA
Iy High-level input current {each input) Veg=MAX, V=27V 50 50| pA
li  Low-level input current (each input) Voo =MAX, V=05V -2 —-2| mA
log  Short-circuit output current § Vee = MAX —40 -100 mA
lceH Supply current, high-level output Vee = MAX, See Note 1 7 125 6 11 mA
lccL Supply current, low-level output Vee = MAX,  See Note 2 8.5 16 85 16| mA

tEor 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.
1Al typical values are at Vgg =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.
NOTES: 1. IcgH is rheasured with all inputs grounded, and the outputs open.
2, lgeL is measured with all inputs of one gate at 5 V, the remaining inputs grounded, and the outputs open.

TEXAS INSTRUMENTS 513

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



CIRCUIT TYPES SN54S64, SN54S65, SN74S64, SN74S65
4-2-3-2-INPUT AND-OR-INVERT GATES

switching characteristics, Vec =5V, TA =25°C, N = 10

SN54564 SN54865
PARAMETER TEST CONDITIONS ¢ SN74S64 SN74865 UNIT
MIN TYP MAX [MIN TYP MAX
tpLH Propagation delay time, low-to-high-level output CL-15pF, RL=2809 2 35 55 2 5 75 |0
C_=50pF, R =280Q 5 8 ns
tpHL Propagation delay time, high-to-low-level output CL=15pF, RL=2800 2 35 58 2 55 85 =
CpL=50pF, R_=280%Q 5.5 6.5 ns

'Switching characteristic measurements are made utilizing the same test circuits as illustrated in Figure 74 of the Series 54H/74H section. The
inverting output waveform is applicable for these circuits, In tieu of Notes 1 through 4, the following notes are applicable:
NOTES: A. The pulse generator has the following characteristics: Vin(1) = 3 V, Vipg) = 0 V, t1 = tg = 2.5 ns, PRR = 1 MHz, duty
cycle = 50%, and Zg,¢ = 50 Q.
B. Input pulse is applied to one input of one AND section, 2,7 V is applied to all unused inputs of that AND section, and all inputs
of unused AND sections are grounded.
C. C_ includes probe and jig capacitance.

schematic
© Ve
r==--==-- s-=-"
28k0 $2 30000 32° $28ke ! 50 2 !
Bhil g $28k2 3 fka $7% ! SN54564, |
SN74s64 |
: P ONLY |
i 1
< _—7_ 135Kk0 |
b oG 1
go—‘ﬂ! o H |L |
co ol b----- --—-d
DC
INPUTS > INPUTS
. ) ) o ouT:UT
£8 oKk J
250 @
500 K_“‘W—'
,J; © GND
Component values shown are nominal.
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CIRCUIT TYPES SN54S74, SN74S74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

CLOCK

before clock pulse
B. th+q = bit time
after clock pulse 1 1 1 1 1a @ GND
CLEAR CLOCK PRESET
o positive logic:

Low input to preset sets Q to high level
Low input to clear resets Q to low level
Preset and clear are independent of clock

Typical Maximum Input Clock Frequency . . . 90 MHz
Typical Power Dissipation . . . 75 mW per Flip-Flop
. TRUTH TABLE JOR N DUAL-IN-LINE OR
functional block diagram (each flip-flop) (Each Flip-Flop) W FLAT PACKAGE (TOP VIEW)
tn h+1 vee CLEZAR kS cu?)cx PRE;ET 20 20
PRESET INPUT | OUTPUT
D |a o
L L H
CLEAR Q H H L

H = high level, L = low level

3 NOTES: A.tp,=bit time

description

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 inputs, 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 for use with most TTL or DTL circuits. A full fan-out to 10 normalized
Series 545/74S 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 SN74574
is characterized for operation from 0°C to 70°C.

recommended operating conditions

SN54s74 | sN74s7a | onl ]
MIN NOM MAX MIN NOM MAX .
Supply voltage, Voe 45 6 55.475 5 525 V |
. High logic level 20 20
Normalized fan-out from each output, N -
Low logic level 10 10
Clock frequency, foiock 70 ‘ 70 MHz
Width of clock pulse, ty(clock) 7 " 7 ns
Width of preset pulse, tyw{preset) 7 7 ns
Width of clear pulse, tyy(clear) 7 7 ns
Input setup time, tsetup High-level data 10 10 ns
Low-level data 12 ) 12 ns
Input hold time, thg|d 0 0 ns |
Operating free-air temperature, Ta -55 125 J 0 70 i ‘c -i
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CIRCUIT TYPES SN54S74, SN74S74
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

a

electrical characteristics over recomrﬁended operating free-air temperature range (unless otherwise noted)

PARAMETER - : TEST CONDITIONS® MIN TYPI MAX [UNIT

ViH High-level input voltage 2 A
ViL Low-level input voltage 08| V
A\ Input clamp voltage Vee=MIN, 1j=-18mA -1.2| V
v High-fevel ¢ volta Vec=MIN, Vig=2V, SN54S74 25 34 \
OH High-level output voltage V|L=08, Iou=—1mA |SN74574 | 27 34 v
VoL Low-level Ita Vec=MIN, Vi =2V, 05| v

- t e .

oL Low-level output voltag ViL=08, loL =20 mA

Iy Input current at maximum input voltage Ve =MAX, V=55V 1| mA

D input 50

) ) Vee = MAX, £
lin  High-level input current Clock or Preset 100 | uA
V=27V
Clear 150
. onn D input, —2
) Ve = MAX,
hiL  Low-level input current Clock or Preset —4| mA
Vi=05V

Clear —6
los Short-circuit output current§ Vee = MAX —40 —100| mA
icc 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,

$Ail typical values are at Veg=5V,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: I is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V.

switching characteristics, Vcc =5V, TA =25°C,N =10

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
fmax Maximum clock frequency 90 MHz
Propagation delay time, low-to-high-
level output, from clear or preset
Propagation delay time, high-to-low-

i CL=16pF, R_ =280
PHL level output, from clear or preset L P L 8 ns

tPLH . 5 ns

Propagation delay time, low-to-high-
tPLH 7 ns
level output, from clock

Propagation delay time, high-to-low-

t 7
PHL level output, from clock ns

Yswitch ing characteristic measurements are made utilizing 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 follows:

In Figures 7 and 8: tw(clock) = 10 ns.
In Figure 7: tggtyp = 8 ns and ty, = 30 ns.
In Figure 8: tgeryp =8 ns and t, = 30 ns.
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CIRCUIT TYPES SN54S112, SN74S112
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

J OR N DUAL-IN-LINE OR
e Typical Maximum Input Clock W FLAT PACKAGE (TOP VIEW)
Frequency . .. 125 MHz

2
1 CLEAR
Vee cLEAR CLock 2K 20 PRESET 20

e Fully D-C Coupled
w15 ) 13f{12)jnif10]]9

e Typical Power Dissipation . . .7Ea1w per
Flip-Flop .

TRUTH TABLE

th i+
J K| a
L L |[aQ 1
L HJ| L 1 K 1 10 1@ 20 GND
N CLOCK PRESET
H HIQ,

positive logic: Low input to preset sets Q to high level.
Low input to ciear resets Q to low level.
NOTES: A. tn = Bit time before clock puise. Clear and preset are independent of clock.
B. tn4q = Bit time after clock pulse.

description

These monolithic dual J-K flip-flops feature individual 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 logicblevel 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 clock pulse.

recommended operating conditions

SN548112 SN748112

UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 55 | 4.75 5 5.25 \Y
Normalized fan-out from each output, N High Iog_ic level 20 20
Low logic level 10 10
Input clock frequency, fejock 0 80 0 80 | MHz
Width of clock pulse, ty(ciock) 6 6 ns
Width of preset pulse, ty(preset) 8 8 ns
Width of clear pulse, tyy(clear) 8 8 ns
Input setup time, tseryp (see Note 1) 3 3 ns
Input hold time, thgid (see Note 2} 0 0 ns
Operating free-air temperature, Tp —55 125 o 70 | °C

NOTES: 1. Setup time is the interval immediately preceding the negative-going edge of the clock pulse 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 input to ensure its continued recognition.
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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 CONDI'@NS* MIN TYPE MAX |UNIT
V|4 High-level input voltage e 2 v
VL Low-level input voltage 08| V
] Input clamp voltage Ve =MIN, If=—18 mA -12}| V
] Vge = MIN, Vig=2V, SN54S112 | 2.5 3.4 v
VoH  High-level output voltage VIL=08Y,  Igy=—1mA SN74s112 | 27 34 v
Ve = MIN, ViH=2V,
VoL Low-level output voltage ViL= 08V, loL =20mA 05| V
If Input current at maximum input voltage Vee = MAX, Vy=55V 1| mA
B Migholevel input current Vee = MAX, Jor K input 50 A
iR TgievEr input surrent V=27V Clock, preset, or clear 100 | *
) Vee = MAX, J or K input —-1.6
L  Low-level input current Vi =05V Clock —4 | mA
Preset or clear =7
los Shortcircuit output current$ Ve = MAX, —40 —100 | mA
icc  Supply current Vee = 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.

fan typical values are at Voo =5V, 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: Icc is measured with outputs open, clock grounded, and J, K, preset, and clear at 4.5 V.

switching characteristics, Vg =5V, TA=25°C,N=10

PARAMETER TEST CONDITIONSY MIN TYP MAX |UNIT
fmax Maximum clock frequency 80 125 MHz
tPLA Propagation delay time, low-to-high- 2 4 7 ns

level output, from clear or preset
Propagation delay time, high-to-low-
PHL level output, from clear or preset CL=15pF, R =280 & 2 5 7 ns
Propagation delay time, low-to-high-
PLH level output, from clock 2 4 7 ns
PHL Propagation delay time, high-to-low- 2 5 2 ns
level output, from clock

§ 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 notes of these figures pertaining to the SN74H108 is applicable for the SN74S112, except

tq = tg = 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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CIRCUIT TYPES SN54S112, SN74S112
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

functional block diagram (each flip-flop)

CLEARO

=

(o]}

2o,

D—

schematic (each flip-flop)

CLEAR G

cLocK

—O PRESET

<
<
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{;‘ (S|

7

¥

CLOCK

-

i - \Y
M | i\} | -
V—-q.
- T :: o Q
,...15
#
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4
o K
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CIRCUIT TYPES SN54S112, SN74S112
DUAL J-K EDGE-TRIGGERED FLIP-FLOPS

TYPICAL CHARACTERISTICS T

HIGH-LEVEL OUTPUT VOLTAGE
vs

HIGH-LEVEL OUTPUT CURRENT

T

I
\</_TA= |zls"c Vee =5V
| |

N\ el
N

|

- TA=~55°C \‘

Vo -High-Levet Output Voltage—V
o

N

© -10 -20 -30 -40 -50 -80 -70 -80
1oH—High-Level Output Current-mA

FIGURE 1

INPUT CURRENT
vs
INPUT VOLTAGE

]
|
|
-2 P !

/ JK INPUTS]
-4 | ! ]

T T T
[-PRESET/CLEAR INPUTS
RESET

] |
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] !
7
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i
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_16 'r,? =25°C__|
! ||
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FIGURE 3

AVERAGE PROPAGATION DELAY TIME,
CLOCK TO OUTPUT
vs
FREE-AIR TEMPERATURE

T T
Veg=5V
14} RL- 2800

10 Cy = 150 pF.
I
8 P
A L = 50 pF
€ 1
_ CL=15pF

2
N

tPLH Y PHL _ Average Propagation Delay Time -ns
&>

~75 =50 -25 o 25 50 7% 1w 125
Ta—Free-Air Temperature—"C

FIGURE 5

LOW-LEVEL QUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT

N
S oe Vee=5VY
1, 08
)
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FIGURE 2
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vs
FREE-AIR TEMPERATURE
40 T
Vee=5V
36 _vfsﬂ v
<
z 32 >
§ 28 —
3 5a JIK INPUTS_
3 >
£ 20 ]
LRt
E3RY
[l
I
= o
04

-75 -0 -25 0 25 50 75 100 125
Ta~Free-Air Temperature—"C

FIGURE 4

AVERAGE PROPAGATION DELAY TIME,
CLOCK TO OUTPUT
vs
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FIGURE 6

tData for temperatures below 0°C and above 70°C is applicable to Series 548 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 J OR N DUAL-IN-LINE OR
tn e W FLAT PACKAGE (TOP VIEW)
d K g SN54S113, SN745113
lL' ';! " DUAL PRESETTABLE FLIP-FLOPS
2 2
H L H VCC CLOCK 2K 24 PRESET 20 20
H  H | Q

NOTES: A. ty = Bit time before clock pulse.
B. tnh4q = Bit time after clock pulse.

functional block diagram (each flip-flop}

CLOCK PRESET
L1 1 — -
[ T X 1 positive logic:
EwsufJAfo 2| 4 i PRESET Low input to preset sets Q to high level
:si«7451'4 mm{ — e K Preset is independent of clock
ONLY FLIP-FLOP '—] "
L ___________ i
Kl
croe SN545114, SN74S114
.. DUAL FLIP-FLOPS WITH
description COMMON CLOCK AND CLEAR
2
The SN54S113 and SN74S113 offer individual J, K, YCC cLOCK 2K 2J PRESET 20 :

wlfel[n][n}]w

preset, and clock inputs. The SNb54S114 and
SN74S114 offer common clock and common clear
inputs and individual J, K, and preset inputs.

These monolithic 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

1&’

CLEAR 1K i 1

puise is high and the bistable will perform according PRESET
to the truth table as long as minimum setup times are positive logic:
observed. Input data is transferred to the outputson Low input to preset sets Q to high level

! . Low input to clear resets Q to low level
the negative-going edge of the clock pulse. Preset and clear are independent of clock

recommended operating conditions

SN545113 SN74S113
SN54S114 SN74S114 UNIT
MIN NOM MAX|MIN NOM MAX
Supply voltage, V¢ 4.5 5 55 |[4.75 5 625 V
High logic level 20 20
Normalized fan-out from sach output, N -
Low logic level 10 10
Input clock frequency, foigck 4] 80 0 80 | MHz
Width of clock pulse, tyiclock) 6 G ns
Width of preset pulse, tw{preset) 8 | 8 ns
Width of clear pulse, ty/(clear) SN545114,SN745114; 8 | 8 ns
Input setup time, tsetup 3 b3 ns
Input hold time, thgid 0 0 ns
ﬂerating free-air temperature, TA -55 125 o] 70, °C
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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 SN545114
PARAMETER TEST CONDITIONS? SN745113 SN745114 UNIT
MIN TYPY MAX | MIN TYPI MAX
Vi High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 08| Vv
Vi Input clamp voltage Vce = MIN, I = =18 mA -1.2 -12 V
VeC=MIN. | o essas | 25 34 25 34
. ViH=2V,
Voy High-level output voltage V)L=08V, A\
Series 74S 27 34 27 34
IoH =—1mA
Vor Low-evel output voltage z::f;;ws"\\l;' :loll: ;220\/,;,/\ 0.5 05| V
I Input current at maximum input voltage Vee=MAX, V| =55V 1 1| mA
Jor K input 50 50
Iy High-level input current X::S 2_;‘3)(’ s::::t :gg fg pA
Clear 200
Jor K input -1.6 —1.6
li.  Low-level input current Vee = MAX, Clock — -8 mA
V=05V Preset -7 -7
Clear —14
lps Short circuit output current§ Ve = MAX —40 —100 | —40 —100 | mA
lcc  Supply current Vee = MAX, SeeNote3 30 50 30 50 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type, See Figures 64 through 69 of the Series 54H/74H section for test circuits.

T AN typical values are at Vee=5V,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: Iggis measured with outputs open, clock grounded, and J, K, preset, and ciear at 4.5 V.

switching characteristics, Vcc =5V, TA=25°C,N = 10

PARAMETER TEST CONDITIONS Y MIN TYP MAX | UNIT
fmax Maximum clock frequency 80 125 MHz
Propagation delay time, low-to-high-
tPLH 2 4 7 ns
fevel output, from clear or preset
Propagation delay time, high-to-low-
PHL fon delay time. hig CL=15pF, RL=280Q 2 5 7 | ms
level output, from clear or preset.
Propagation delay time, low-to-high-
tPLH 2 4 7 ns
level output, from clock
Propagation delay time, high-to-low-
tPHL 2 5 7 ns
level output, from clock

1 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 notes of these figures pertaining to the SN74H108 is applicable except t1 = tg = 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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