{’f TEXAS
*L‘ INSTRUMENTS

Low-Voltage Logic
LV, LVC, LVT, LVTZ, ALVC, CBT, and GTL Families

Data Book

S
)
o)
S)
Q
=

= abejjon-moT

o1bo

1994 1994 Advanced System Logic Products




General Information

LVT Octals

LVTZ Octals: Power-Up, 3-State

LVT Widebus™

LVT JTAG/IEEE 1149.1

GTL Transceivers and Backplane Drivers

LVC MSI and Octals

LVC Widebus™

ALVC Widebus™

LV MSI and Octals

—h

CBT Bus Switches and 5-V/3-V Translators

Application Notes

Characterization Information

el S
N ~ -

Mechanical Data







Low-Voltage Logic
Data Book

‘@‘ TEXAS
INSTRUMENTS



IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to obtain the latest
version of relevant information to verify, before placing orders, that the information being relied
on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with Tl’s standard warranty. Testing and other quality
control techniques are utilized to the extent Tl deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those
mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death,
personal injury, or severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer.
Use of Tl products in such applications requires the written approval of an appropriate Tl officer.
Questions concerning potential risk applications should be directed to Tl through a local SC
sales office.

In order to minimize risks associated with the customer’s applications, adequate design and
operating safeguards should be provided by the customer to minimize inherent or procedural
hazards.

Tl assumes no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein. Nor does Tl warrant or
represent that any license, either express orimplied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of Tl covering or relating to any combination,
machine, or process in which such semiconductor products or services might be or are used.

Copyright © 1994, Texas Instruments Incorporated



INTRODUCTION

The 3.3-V era has arrived! The combination of continuous advancement in semiconductor wafer
fabrication technologies and the proliferation of battery-powered computing devices has
changed the system design methodologies of the past, and indeed our entire industry. This new
era will bring an entirely new set of possibilities for computing and hand-held instruments.
Products that will run faster, consume less power, and use fewer total system components than
ever before. Products that will be smaller and lighter, yet maintain interface compatibility with
existing industry standard bus architectures. Products that will in turn bring on the next era in the
computer industry.

Welcome to the 1994 Texas Instruments Low-Voltage Logic Data Book. A single family of 3.3-V
logic products could not possibly cover the diverse needs of all of the end equipment segments.
Products ranging from hand-held point-of-sale terminals, notebook and laptop personal
computers, low-power environmentally conscious desktop computers and peripherals, and
high-performance RISC and CISC workstation platforms will all share the need for low-voltage
technology, but will each have radically different price, performance, and feature requirements
for the logic they will employ. As a response to these diverse needs, Texas Instruments has
developed four independent logic families:

Low-Voltage HCMOS (LV)

Low-Voltage CMOS (LVC)

Low-Voltage Technology (LVT)
Advanced Low-Voltage CMOS (ALVC) -

These products span four generations of CMOS and BiCMOS process technologies and years
of fine-pitch packaging and innovative circuit developments to deliver a set of products for each
of these end-equipment segments. In addition to popular octal and Widebus™ bus-interface
circuits, two of the families also include SSI and MSl logic functions to help streamline design and
facilitate time to market. Voltage translators are also provided to bridge the gap between the 5-V
and 3.3-V worlds as well as the CBT family of ultra high-speed bus switches which can be easily
adapted to these mixed 3.3-V/5-V environments. Designers of high-speed backplane
applications will have great interest in the GTL family of transceivers.

Some of the information in this data book is in product preview form. For more information on
these products including availability dates, pricing, and final timing specifications, please contact
your local Texas Instruments field sales representative, authorized distributor, or call our
Advanced Logic hotline at (214) 997-5202.

We hope you will agree that Texas Instruments has developed the most complete line of
low-voltage logic products in the industry. We also hope that these products will meet your system
and design needs.
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PRODUCT STAGE STATEMENTS

Product stage statements are used on Texas Instruments data sheets to indicate the
development stage(s) of the product(s) specified in the data sheets.

If all products specified in a data sheet are at the same development stage, the appropriate
statement from the following list is placed in the lower left corner of the first page of the data sheet.

PRODUCTION DATA information is current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty. Production processing
does not necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase
of development. Characteristic data and other specifications are subject to change without
notice.

PRODUCT PREVIEW information concerns products in the formative or design phase of
development. Characteristic data and other specifications are design goals. Texas
Instruments reserves the right to change or discontinue these products without notice.

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first
statement below is placed in the lower left corner of the first page of the data sheet. Subsequent
pages of the data sheet containing PRODUCT PREVIEW information or ADVANCE
INFORMATION are then marked in the lower left-hand corner with the appropriate statement
given below: .

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information
current as of publication date. Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not necessarily include testing
of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase
of development. Characteristic data and other specifications are subject to change without
notice.

PRODUCT PREVIEW information concerns products in the formative or design phase of
development. Characteristic data and other specifications are design goals. Texas
Instruments reserves the right to change or discontinue these products without notice.

EPIC, EPIC-II, EPIC-1IB, EPIC-11I, OEC, SCOPE, UBT, Widebus, Widebus+, and Shrink Widebus
" are trademarks of Texas Instruments Incorporated.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC
Council of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical
Commission (IEC) for international use.

operating conditions and characteristics (in sequence by letter symbols)

Alcc

IcEx

lithold)

1

L

loL

Input capacitance
The internal capacitance at an input of the device

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = Cpd Vec? f + Icc Vee

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that
should cause changes of output logic level in accordance with the specification.

Supply current

The current into* the Vg supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
0VorVce. '

Output high leakage current

The maximum leakage current into the collector of the pulldown output transistor when the output is high
and the output forcing condition Vg = 5.5 V.

Input hold current

Input current that holds the input at the previous state when the driving device goes to a high-impedance
state.

High-level input current

The current into* an input when a high-level voltage is applied to that input.

Low-level input current
The current into* an input when a low-level voltage is applied to that input.

Input/output power-off leakage current }

The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45VandVgg=0V

High-level output current

The current into* an output with input conditions applied that, according to the product specification, will
establish a high level at the output.

Low-level output current

The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output.

*Current out of a terminal is given as a negative value.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

lozpy/pp Off-state (high-impedance-state) output current (of a 3-state output)

te

tdis

ten

th

tPHL

tpHz

tpLH

The current flowing into* an output having 3-state capability with input conditions established that,
according to the product specification, will establish the high-impedance state at the output.

Access time

The time interval between the application of a specified input pulse and the availability of valid signals
at an output

Clock cycle time

Clock cycle time is 1/fmax-

Disable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms
with the output changing from either of the defined active levels (high or low) to a high-impedance (off)
state.

NOTE: For 3-state outputs, tgjs = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling, so tgjs = tpH.
Enable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms
with the output changing from a high-impedance (off) state to either of the defined active levels (high or
low).

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, ten =tpzH ortpz| . Open-collector outputs willchange only if they are responding to data
that would cause the output to go low, S0 tgp = tpHL-

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition

occurs at another specified input terminal.

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.

2. The hold time may have a negative value in which case the minimum limit defines the longest
interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is to be expected.
Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the
output changing from one defined level (high or low) to the other defined level (tpg = tpHL O tpLH)
Propagation delay time, high-to-low level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined high level to the defined low level
Disable time (of a 3-state output) from high level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined high level to the high-impedance (off) state
Propagation delay time, low-to-high level output

The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined low level to the defined high level

*Current out of a terminal is given as a negative value.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLz

tpzH

tpzL

tsu

tw

Vi

ViL

VoH

VoL

ViTs

ViT-

Disable time (of a 3-state output) from low level

The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined low level to the high-impedance (off) state

Enable time (of a 3-state output) to high level

The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined high level

Enable time (of a 3-state output) to low level

The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined low level

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active
transition at another specified input terminal.

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by
the system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The setup time may have a negative value, in which case the minimum limit defines the
longest interval (between the active transition and the application of the other signal) for which
correct operation of the digital circuit is guaranteed.

Pulse duration (width)

The time interval between specified reference points on the leading and trailing edges of the pulse

waveform

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent

. the binary variables.

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which
operation of the logic element within specification limits is to be expected.

Low-level input voltage

An input voltage within the less positive (more negative) of the two ranges of values used to represent

the binary variables.

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which
operation of the logic element within specification limits is to be expected.

High-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,

will establish a high level at the output.

Low-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,

will establish a low level at the output.

Positive-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to

specification as the input voltage rises from a level below the negative-going threshold voltage, V|7-.

Negative-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, Vi1,
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on Tl data sheets:

é)|g§nN><3l<——)u-I
>

0o

pi
Toggle

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output

~ high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

value/level or resulting value/level is routed to indicated destination
value/level is re-entered

irrelevant (any input, including transitions)

off (high-impedance) state of a 3-state output

the level of steady-state inputs A through H respectively

level of Q before the indicated steady-state input conditions were established

complement of Qg or level of Q before the indicated steady-state input
conditions were established

level of Q before the most recent active transition indicated by { or T
one high-level pulse
one low-level pulse

each output changes to the complement of its previous level on each active
transition indicated by | or T

persists so long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with T and/or , this means the output is valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qg, or Qp), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, /- or LI~ the pulse follows

the indicated input transition and persists for an interval dependent on the circuit.)

1-8
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables are those of the shift registers. These embody most of the symbols used
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g.,
type SN74194.

FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL
AR =T 0 | %K &r momr A B ¢ b |A @ G @
L X X X X X X X X X L L L L
H X X L X X X X X X Qa0 QBo Qco Qpo
H H H T X X a b c d a b c d
H L H T X H H H H H Qan QBn Qcn
H L H 0 X L L L L L|L Qan QBn Qcn
H H L 0 H X X X X X |Qsn Qcn Qpn H
H H L T L X X X X X |agy Qcn Qon L
H L L X X X X X X X 1Qao QBo Qco Qpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at
Qp, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qa is now at Qg, the previous levels of Qg and
Qc are now at Q¢ and Qp, respectively, and the data previously at Qp is no longer in the register. This entry of serial

' data and shift takes place on the low-to-high transition of the clock when S1 is low and S0 is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial
input and the shifting of previously entered data one bit; data previously at Qg is now at Qp, the previous levels of
Qg and Qp are now at Qg and Qg, respectively, and the data previously at Q4 is no longer in the register. This entry
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the
levels at inputs A through D have no effect.

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.

The function table functional tests do not reflect all possible combinations or sequential modes.
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

Itis normal TI practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear (CLR).
Bars are used over these pin names (PRE and CLR) if they are active low.

The devices on several data sheets are second-source designs, and the pin name conventions used by the original
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting
circuits D and Q.

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case,
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the
graphical symbols. Arbitrary pin numbers are shown.

1 1
—
PRE — s 5 iR — MR 5 _
2 Q 2 >~ ——— Q@
c PE— c1 c P c1
b — 11 6 _ b —Nw
. S N Q == 4 N Q
CLR R PRE S
LATCH LATCH
1 1
PRE 2————5 s 5 a CLR —2————'—5 R a
CLK ~F ci CLK —;————————-—} i
0D — 10 6 _ b —N 11 ‘
___ 4 N —— @ 4 Q
CLR R PRE — s
FLIP-FLOP FLIP-FLOP

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity
indicators () on PRE and CLR remain, as these inputs are still active low, but the presence or absence of the polarity
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels
change together.
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THERMAL INFORMATION

In digital system design, consideration must be given to thermal management of components. The small size of the
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for
various rates of air flow. Figures 2, 3, 4, and 5 are derating curves for the DB package.

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures
for the LVL family. In general, the junction temperature for any device can be calculated using using the following
equation.

T, = Row X Pr+ T,

where:
Ty = virtual junction temperature
Rgga = thermal resistance, junction to free air
Pt = total power dissipation of the device (see Section 15, package thermal considerations)
Ta = free-air temperature
JUNCTION-TO-AMBIENT THERMAL RESISTANCE
Vs
AIR VELOCITY
0 . 4Pin D Packag
14-Pin ac e
120 H

Vo ; PIIP kaT
16-Pin D Package
110 t t t

T T T
100 Y .20-Pln I?W Pack.age
1

1 T
/" 24-Pin DW Package

70

\

\

80 \ /_ g?.-':l:ckage —
A\ >

\ -

€ 3
’\
60
50 S~ ——
40
30

Rp JA —Junction-to-Ambient Thermal Resistance — °C/W

0 100 200 300 400 500 600
Air Velocity — Feet/Min

Figure 1
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THERMAL INFORMATION

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB)

0
25 30 35 40 45 50 55 60 65 70 75 80 85 90

TA — Free-Air Temperature — °C

0
25 30 35 40 45 50 55 60 65 70 75 80 85 90

Ta - Free-Air Temperature - °C

Figure 4
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= = St b
g 800 g 800 T .
- - o r—
2 700 2 ‘\\\ =
o a I
5 600 § 600 — :
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£ ~—
3 400 — 3 400~  (linear misec) .
E —~ E N
R 300 ’\\ g — — =
s ] = ———— =075
I, 200 Iy 200} =— =05
o o —_— e =0.25

100 —

N Y

25 30 35 40 45 50 55 60 65 70 75 80 85 90
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Figure 2 Figure 3

Mo T T T 1 10T TT T T 11
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% 1600 025 % — — =025
£ 1400 =0 2 1400 =0 —
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E =N N
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Figure 5
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FUNCTIONAL INDEX

The following tables outline the logic functions Texas Instruments offers in a variety of technologies. The tables are
organized by function type and list all available or planned options of that function. The technology columns identify
the appropriate family and a particular data book where more information can be found. The applicable literature
number, composed of either seven or eight alphanumeric characters, can be found at the lower right-hand corner on
the back cover of each publication.

List of additional Advanced System Logic data books:

ABT Devicest Advanced BiCMOS Technology SCBD002A
AC and ACT Devices Advanced CMOS Logic Data Book SCADO001C
Advanced Logic Devices Advanced Logic and Bus-Interface Data Book SCYDO0O01
ALS and AS Devicest ALS/AS Logic Data Book SDADO001B
ATM and SONET Devicest ATM and SONET Product Information SDNS023
BCT Devices BiCMOS Bus-Interface Logic Data Book SCBD001B
CDC Devices Clock-Distribution Circuits Data Book SCADO004
F Devices F Logic (SN54/74F) Data Book SDFD001B
FIFO Devicest High-Performance FIFO Memories Data Book SCADOOQ3A
HC and HCT Devices High-Speed CMOS Logic Data Book SCLD001C
SCOPE™ Devicest SCOPE™ Product Information SSYV001
SPICE 1/0 Models Advanced Bus Interface SPICE I/O Models SCBD004
Std TTL, LS, and S Devices TTL Logic Data Book SDLDOO1A
t Updated data book planned for this technology.
Contents
Page
GATES .. .iiiiiiiietettanaatiraasaasansassasansnasassasssnnsansnnransas 1-15
PoSitive-NAND Gates . ... ..o veiei e i i 1-15
POositive-AND Gates ... ..vr it it et 1-15
Positive-OR/NOR Gates . .......cutiiriii i 1-16
OR/NOR GateS . v v it i ittt ettt 1-16
AND-OR GatBS vt ineietie i e et e i aa e aa e aneeaaeanns 1-16
INVERTING/NONINVERTING BUFFERS ........ccciiviiiiinirnnennrnnnne 1-17
Hex Inverters/Noninverters ... 1-17
BUFFERS/DRIVERS AND BUS TRANSCEIVERS ..........cccvveviivnnenns 1-18
BUfers/DriVerS ...t e 1-18
Universal Bus Transceivers (UBT)/Universal Bus Exchangers (UBE) ..... 1-19
BUS TranSCIVEIS ... vutt ittt ea s e ean e e enseaneennneeanns 1-20
MOS Memory Drivers/TransCeivers ..........oiiieeiiieeininnnenenns 1-23
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FUNCTIONAL INDEX

Contents (Continued)

TESTABILITY BUS-INTERFACE CIRCUITS .........ccvviiiiiiiinrnnnannns 1-24
 JTAG/IEEE 1149.1 Testability GIfCUS ..+« rvvevenseeeeeeeeneenns. 1-24
FLIP-FLOPS AND LATCHES ........cciiiniiuiirnrnnsansnnsnsansnnnnrnnnns 1-25
Flip-FlopS « ottt e e 1-25
LatChes .o e e 1-27
REGISTERS ....ciuiitiiiiiiiiiitiiiienarnernenssinrancnnrassasannnsnns 1-29
Shift RegiSters ... ..ottt e et 1-29
Register Files . . ... v e et e e 1-29
COUNTERS ....iiiiiiiiiiiiiiienieia s s sssasassnansnsannsnsnss 1-30
Synchronous Counters — Positive Edge Triggered .............coovvnt.. 1-30
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered ....... 1-30
8-Bit Binary Counters With Registers ................oiiiiiiiiint, 1-30
DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS ........... 1-31
Encoders/Data Selectors/Multiplexers ............cooiiiiiiiiiiiiiin., 1-31
Decoders/DemultipleXers ........ccvieiiii ittt 1-32
£ 1711 =T - 1-32
COMPARATORS AND PARITY GENERATORS/CHECKERS ................ 1-33
1070 T441 0= = (] - 1-33
Address Comparators . ........o.eriiiiii i e e 1-33
Parity Generators/Checkers ..........ccoiieviiiiininnn.. ST 1-33
BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS ...........c..vuu 1-34
Crossbar Technology (CBT) ...ttt 1-34
ARITHMETIC CIRCUITS ...uvinreeinteinteeniesineeianessnenenneeenss 1-34
Parallel Binary Adders . ........c.. i e 1-34
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators ..... 1-34
FIFOMEMORIES ......coitiiiitiiiariiiinisnncnasnessrsnsnnsnsanenses 1-35
First-In, First-Out Memories (FIFOS) .........cooiiiiiiiiiiiiiiiainnt, 1-35
CLOCK-DISTRIBUTIONCIRCUITS ..........ciitiiiiei i iciiincne e 137
Clock-Distribution Gircuits (CDC) ...t iiiiieieeeees 1-37
ECL TRANSLATORS ......ciiiiiiiiiiaiii i i iaiia e riiaannaanas 1-37
ECL-to-TTL or TTL-to-ECL Translators .............cciviiiiiiiinnn. 1-37
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FUNCTIONAL INDEX

GATES
Positive-NAND Gates
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT | BCT | ABT LV LvC
8-Input %0 v v
11030 (%4 v
13-Input 133 [%4 v
Dual 2-Input '8003 v
20 (%4 v v v
Dual 4-Input 40 v
11020 v v
10 (4 (4 v v +
Triple 3-Input ‘1010 v
‘11010 v v
00 v v v v | v v +
/11000 v v
37 v
Quad 2-Input oC '38 v v
132 v
11132 v v
1000 (%4
Hex 2-Input ‘804 v v
01 v v
Quad 2-Input oC 03 v ”
Positive-AND Gates
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT | BCT | ABT Lv Lvc
Quad 2-Input oc 09 v v
7001 v
21 v v v v
Dual 4-Input
/11021 v v
ah v v v (4
Triple 3-Input
11011 v v
‘08 v v v v v v +
Quad 2-Input ‘1008 v
) 11008 v v
Hex 2-Input 808 v
v Product available in technology indicated
+ New product planned in technology indicated
“5’ TEXAS
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FUNCTIONAL INDEX

GATES
Positive-OR/NOR Gates
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
. ALS AS F HC HCT AC ACT | BCT | ABT Lv LvCc
Triple 3-Input ‘4075 v
32 v v v v v v +
1032
Quad 2-Input 08 v
11032 v v
7032 v
Hex 2-Input ‘832 v v v
Dual 5-Input 260 v
) 27 v v v v
Triple 3-Input
11027 v v
‘02 v v v v v v +
oC 33 v
Quad 2-Input
7002 v
11002 v 4
Hex 2-Input 805 v v v
OR/NOR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LV LvC
Quad 2-Input ‘86 v v v v +
Exclusive-OR Gates
With Totem-Pole Outputs 11086 v v
Quad 2-Input ,
Exclusive-OR Gates oc 136 v
Quad 21 ob 266 v
uad 2-Input ,
Exclusive-NOR Gates 810 v
OC ‘811 v
AND-OR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
Dual 2-Wide 2-Input, 3-Input 51 v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

INVERTING/NONINVERTING BUFFERS

Hex Inverters/Noninverters

DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS | AS F HC | HCT | AC [ AcT [ BoT | ABT | v | Lve
04 v v v v v v +
04 v ~ -
11004 v w
Hex Inverters oc 05 v v
e v v +
11014 v »
1004 v v
1005 v
11034 v »
Hex oC 35 v
Noninverters 1034 v v
oc [n1035 v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Buffers/Drivers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F | HC |HCT | AC |ACT |BCT | ABT | LVT | LV | LVC | ALVC
125
Quad Buffers/Drivers 38 L4 v v L L L4 ha
126 v v v v +
Noninverting as ‘365 v
Hex Buffers/Drivers 367 v
Inverting ,
Hex Buffers/Drivers 38 |68 v
241 v v v v v v v +
11241 v v
25241 +
244 v v v v (% v 4 v +
3s 244A v
Noninverting 11244 v | v
Octal Buffers/Drivers 1244 v
25244 v | +
541 v v v v v v +
757 v v
oC 760 v v v
25760 +
240 v v v v v v v v v +
/11240 v v
1240 v
3S
Inverting 25240 v
Octal Buffers/Drivers 466 v
540 v v v v v +
756 v v v
(0]¢]
763 v v
Inverting and 3S 230 v
Noninverting
Octal Buffers/Drivers oC 762 v
Triple 4-Input ,
OR/NOR Drivers 11802 v
827 v (4
Noninverting ;
10-Bit Buffers/Drivers | o5 | 11827 v, v
29827 v v
828 + +
Inverting ;
10-Bit Buffers/Drivers 38 11828 v v
29828 v v
16241 v v +
Noninverting as 16244 v v v + +
16-Bit Buffers/Drivers 16244A v
16541 v v +

v Product available in technology indicated

+ New product planned in technology indicated

1-18
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Buffers/Drivers (Continued)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC |ACT |BCT | ABT | LVT | LV |LVC | ALVC
Inverting 38 16240 v v v + +
16-Bit Buffers/Drivers 16540 v v
Noninverting ) ,
18-Bit Buffers/Drivers 38 16825 v v +
Inverting ,
18-Bit Buffers/Drivers | o> | 16826 +
Noninverting ,
20-Bit Buffers/Drivers s 16827 v v +
Inverting ,
20-Bit Buffers/Drivers 8 |n16828 + +
Octal Buffers/Drivers
With Input Pullup 746 v
Resistors
Universal Bus Transceivers (UBT™)/Universal Bus Exchangers (UBE™)
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
AC ACT BCT ABT LVT Lv LVC ([ ALVC
Noninverting 18-Bit 3s '16500 v +
Universal Bus Transceivers (UBT™) 165008 v
16501 v v + +
Noninverting 18-Bit ;
Universal Bus Transceivers (UBT™) 38 16600 v +
16601 v +
Noninverting 36-Bit ,
Universal Bus Transceivers (UBT ™) 38 32501 v
Noninverting 16-Bit Tri-Port P
Universal Bus Exchangers (UBE™) 38 32316 v
Noninverting 18-Bit Tri-Port ,
Universal Bus Exchangers (UBE™) 38 82318 v
162500 v
18-Bit Universal Bus Transceivers 1162501 v
(UBT™) With Series Resistors on 3s
B Port 162600 +
162601 v
SCOPE™ 18-Bit ,
Universal Bus Transceivers (UBT ™) 85 18502 v +
SCOPE™ 20-Bit ,
Universal Bus Transceivers (UBT ™) 88 18504 v +
v Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

Bus Transceivers

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS | AS HC |HCT | AC [ ACT (BCT | ABT | LVT | LV [LVC | ALVC
Noninverting ,
Quad Transceivers 38 243 v
Inverting OC |'758 v
Quad Transceivers 3s 042
245 v (4 v v v v v +
N '245A v
’1245 v
3s 11245 v v
Noninverting '25245 v v
Octal Transceivers 645 v v v v
1645 v
621 v
ocC
641 v v
OC/3S |’639 v v
620 v v v
623 v v v v v v
11623 v
3s
| 640 v v v v v
nverting ,
Octal Transceivers 1640 v
11640 v
‘642 v
oC
25642 v
OC/3S |’638 v v
Noninverting 3s '863 v +
9-Bit Transceivers 29863 v v
Inverting ,
9-Bit Transceivers 38 29864 v
Noninverting 3s ‘861 +
10-Bit Transceivers 20861 v
Inverting ,
10-Bit Transceivers 38 29862 v
\ 16245 v v v + +
oninverting A
16-Bit Transceivers 88 162454 v v
16623 v v v
Inverting as 16640 v | v v
16-Bit Transceivers 16620 v v +
Noninverting , .
18-Bit Transceivers 38 16863 v v
Inverting ,
18-Bit Transceivers 38 16864 +

v Product available in technology indicated

+ New product planned in technology indicated
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FUNCTIONAL INDEX

Bus Transceivers (Continued)

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC | ACT | BCT [ ABT | LVT | LV | LVC | ALVC
Noninverting ,
20-Bit Transceivers 38 16861 v +
Inverting ,
20-Bit Transceivers 38 16862 +
11470 v
5643 v v 4 v +
11543 (%4
646 v v v (% v v v +
'646A v
Noninverting 38 11646 v v
Octal Registered -
Transceivers 652 v | v v | v v | v | v +
116562 v v
2952 v + v +
2952A v
‘653 (4
OC/38
654 v
544 v | + +
‘11544 v
Inverting /648 v v v +
Octal Registered 3S -
Transceivers 11648 v
651 v v v v
2953 v +
/16470 v v
Noninverting 16543 v v v v + +
16-Bit Registered 38 16646 (%4 v 4 v + +
Transceivers 16652 v v v + + +
16952 v v v + +
16471 +
Inverting 16544 v + +
16-Bit Registered 3s 16648 v +
Transceivers 16651 v +
16953 +
v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Bus Transceivers (Continued)

DESCRIPTION OUTPUT | TYPE TECHNOLOGY -
ALS | AS HC |HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC
16472 v
16474 v
Noninverting 16500 v v T +
18-Bit Registered 38 -
Transceivers 16501 v | + + +
/16600 v +
16601 v +
Inverting
18-Bit Registered 3s 16475 v
Transceivers
Noninverting ,
36-Bit Transceivers 38 32245 +
Noninverting 32501 v
36-Bit Registered 3s
Transceivers 32543 v
657 v +
659 [%
/833 +
B/0-B1B 3S 834 +
-Bit Bus .
Transceivers 853 +
With Parity 854 +
Checkers/ /899 v
Generators
29833 v v
29834 v
3S/0C
29853 | v v
29854 v v
Dual 8-/9-Bit 16833 v v
Bus Transceivers
With Parity 3S 16657 v v
Checkers/
Generators '16853 v
Universal
Transceivers/Port 3S 856 v
Controllers
Noninverting 16-Bit
Tri-Port ,
Registered Bus 38 32316 v
Exchangers
Noninverting 18-Bit
Tri-Port ,
Registered Bus 38 32318 v
Exchangers

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

MOS Memory Drivers/Transceivers

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC | ACT | BCT | ABT | LVT | LVC | ALVC

Octal Transceivers With ,
Series Resistors on Output 38 2623 v

2240 v (%4 v
Octal Buffers/Drivers With 3s ‘2241 v v
Series Resistors on Output 9044 v v

2541 v ‘
Octal Transceivers With ,
Series Resistors on B Port 38 2245 v +
Octal Latches With P
Series Resistors on Output 38 2574 +
10-Bit Buffers/Drivers With 3s 2827 v
Series Resistors 2828 v

2410 v
11-Bit Buffers/Drivers With as 2411 +
Series Resistors 5400 (%4

5401 v
12-Bit Buffers/Drivers With 3s '5402 v
Series Resistors 5403 v
16-Bit Buffers/Drivers With as '162240 +
Series Resistors 162244 v
16-Bit Tranfsceivers With as 1162245 v
Series Resistors
18-Bit Universal Bus 162500 +
Transceivers 3s '162501 + +
(UBT™) With Series 162600 +
Resistors on B Port 162601 v +
12-t0-24 Multiplexed
D-Type Latches ,
With Series Resistors 38 162260 v
on B Port

v Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

TESTABILITY BUS-INTERFACE CIRCUITS

JTAG/IEEE 1149.1 Testability Circuits

T
DESCRIPTION NO.OF | oyrput | TYPE ECHNOLOGY
BITS F HC | HCT | AC | ACT | BCT | ABT | LVT
'8240A v
Buffers/Drivers 8 3s
'8244A v
8245 v
. 8 38 -
Transceivers ‘8245A v
18 38 ‘18245 v +
Transparent Latches 8 3S ‘8373A v
Flip-Flops 8 3Ss ‘8374A ) (%4
’'8543 v
8646 v
8 3s
8652 (4
Registered Transceivers 8962 d
9 18502 v +
18 3s 18646 v
18652 +
20 38 18504 v +
Test Bus Controllers 3s 8990 v
Digital Bus Monitors 3s ’'8994 v
Scan Path Linkers 4 38 |'8997 v
With Identification Buses 8 3s /8999 v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES
Flip-Flops
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS HC |HCT | AC | ACT |BCT | ABT | LVT | LV | LVC | ALVC
73 v
76 v
109 v v v
Dual J-K 11109 v v
Edge Triggered 112 v v +
11112 v v
113 v v
114 v
74 v v. v (4 v +
Dual D-Type
11074 v v
Dual D-Type 7074 v
With 2-Input 7075 v
‘874 v v
Dual 4-Bit D-Type 3s 11874 v
Edge Triggered 876 v v
879 v v
173 v
Quad D-Type 175 v | v v
‘11175 v (%4
174 v v v v
Hex D-Type 11174 v | v
378 v
374 v (%4 v v v v + +
Octal D-Type ,
True Data 3s 11374 v v
574 v | v v | v v Iiv i v |+ |+
273 v v | v v |v |+
Octal D-Type 11273 v | v
True Data ;
With Clear 3s 575 v | v
874 v v
QOctal D-Type 377 v v v
True Data
With Clock Enable 11377 v v
’534 v v (4 (4 v
‘11534 v v
QOctal D-Type S
Inverting 38 564 v
576 v v
29826 v
v Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES
Flip-Flops (Continued)
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS | AS HC [ HCT | AC |ACT |BCT | ABT | LVT | LV |LVC | ALVC
Octal Dual-Ranked ,
True Data 3s 4374 v
Octal Inverting 3s '577 v
With Clear 879 v v
Octal Inverting ,
With Preset 8 |86 v |V
825 v
Octal True Data 3s 118256 v
29825 v
'823 v v +
9-Bit True Data 3s
29823 v v
. . 824 v
9-Bit Inverting 38
29824 v
‘821 v v +
1821 v
10-Bit True Data 3s
1711821 v
29821 v v
10-Bit Inverting 38 29822 v
16-Bit D-Type
True Data 16377 +
With Clock Enable
16-Bit Noninverting 3s 16374 v v v v + +
16-Bit Inverting 38 ’16534 +
18-Bit Noninverting 3s ‘16823 v v +
20-Bit Noninverting 3S 16821 v v +
v Product available in technology indicated ’
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES

Latches
NO. TECHNOLOGY
DESCRIPTION | OF | OUTPUT | TYPE
BITS ALS | AS F HC |HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC
. 75 v
Bistable 4
375 v
D-Type Edge
Triggered "
Inverting and 8 996 v
Noninverting
D-Type 3S 990 v
Transparent ,
Readback 38 992 v
Latch, True 10 3s ‘994 [%4
D-Type .
Transparent ,
With Clear, 8 38 666 v
True Outputs
D-Type
Transparent
With Clear, 8 3S 667 v
Inverting
Outputs
373 v v v (%4 v v (% + +
8 38 11373 (4 v
D-Type 573 | v | v | v | v | v v | v |v |+ |+
Transparent 16373 v v v v + +
True 16 3s
’16373A v
32 3s 32373 +
D-Type Dual 873 v v
4-Bit 8 3s
Transparent ,
True 11873 v
5633 v v v v
D-Type 8 3s 11533 v v
Transparent 563 v v
Inverting 580 v v
16 3s 165633 +
Dual 4-Bit
Transparent 8 3s ‘880 v v
Inverting
2-Input ,
Multiplexed 8 3 604 v
28 |'259 v v
Addressable 8
Q ‘4724 v
v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES
Latches (Continued)
NO. TECHNOLOGY
DESCRIPTION | OF |OUTPUT | TYPE
BITS ALS | AS F HC [HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC
845 v
8 3S
29845 v
‘843 v | v v +
9 3s ‘1843 v
D-Type p
True Inputs 29843 v
‘841 v v + +
10 3s
29841 v v
18 3s8 16843 + +
20 38 ’16841 v v +
‘846 v
8 3S
29846 v
D-Type p
Inverting Inputs 9 35 29844 v
‘842 v v
10 38
29842 v

v Product available in technology indicated

+ New product planned in technology indicated
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FUNCTIONAL INDEX

REGISTERS
Shift Registers
DESCRIPTION NO.OF | oytpuT | TYPE TECHNOLOGY
BITS ALS AS F HC HCT AC ACT | BCT Lv
4 194 v
Parallel In, 111
Parallel Out, - 9% v v
Bidirectional 8 299 v v
323 v
Parallel In, Parallel Out 4 195 (%4
Serial In, Parallel Out 8 ’164 v v +
165 v v
Parallel In, Serial Out 8
166 v v
Serial In, Parallel Out 8 3s 594 v
With Output Latches 595 v
Parallel Out 10 11898 v v
. , 8 3s 299 v
Noninverting
9 3S 29823 v
Register Files
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
- . ‘870 v
Dual 16 Word x 4 Bits 3s8
‘871 v
v Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

COUNTERS

Synchronous Counters — Positive Edge Triggered

DESCRIPTION PAE‘Q;;E" | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT
4-Bit Decade Up/Down Sync 568 v
161 v v v v
4-Bit Binary Sync 163 v v v v
561 v
‘169 v v v
Sync 569 v
4-Bit Binary Up/Down 8169 v
191 v v
Async 11191 4 4
‘193 (%4 (%4
Sync Clear | ‘869 v v
8-Bit Up/Down ‘867 v v
Async Clear
11867 (4
Divide-by-10 Sync ‘4017 v
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered
TECHNOLOGY
DESCRIPTION PAE&‘[\-'ISEL TYPE ALS AS F HC HCT AC ACT BCT
Dual 4-Bit Binary None 393 v
12-Bit Binary Sync 4040 v
4020 v
14-Bit Binary Sync ’4060 (4
4061 v
8-Bit Binary Counters With Registers
PARALLEL TECHNOLOGY
DESCRIPTION LOAD TYPE ALS AS F HC HCT AC ACT BCT
Parallel Register Outputs 38 590 v
‘11590 v v
Parallel Register Inputs 38 11593 v v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

Encoders/Data Selectors/Multiplexers

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS AS HC HCT AC | ACT | BCT | ABT Lv Lvc
167 v v v v +
11157 v v
’168 v v 4
‘11158 v v
Quad 2-to-1 298 v
257 v v v v +
3s 11257 v v
258 v v v
11258 v
’163 v (%4 v
11153 v v
352 v
Dual 4-to-1 253 v v (%4
3s 11253 v v
’353 v
11353 v
Usl?:/gr;:sMultiplexer 38 857 v
‘151 v v v
11151 v v
8-to-1 251 v v
3S 11251 v
354 v
250 v
16-to-1 3S ’850 v
851 v
Full BCD 147 v
Cascadable Octal 148 v
v Product available in technology indicated
+ New product planned in technology indicated
¢ TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1-31



FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

Decoders/Demultiplexers

DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LV | LVC
Dual 2-to-4 239 (4
139 v v (%4 +
Dual 2-to-4 11139 v (4
oC 166 v
’138 v v v v v v +
11138 v v
3-to-8
238 v
11238 (%4 v
3-to-8 With 131 v
Address Registers 137 v v +
3-to-8 With Address Latches 237 v
4-to-10 BCD-to-Decimal 42 v
4-to-16 154 v
4-t0-16 With 4514 v
Address Latches 4515 v
Dual 2-to-4 for Battery ,
Backed-Up Memories 2414 v
Shifters
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
4-Bit Shifter 3S ’350
v Product available in technology indicated
+ New product planned in technology indicated
‘b TEXAS
INSTRUMENTS
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FUNCTIONAL INDEX

COMPARATORS AND PARITY GENERATORS/CHECKERS

Comparators
DESCRIPTION TYPE TECHNOLOGY
INPUT P=Q | P=Q | P>Q | P>Q | P<Q | OUTPUT | ENABLE ALS | AS F HC [HCT | AC | ACT | BCT
Yes | No | No | No | No oC Yes 518 v
g 520 v v
8BitWith | No | Yes | No | No | No 2S Yes
20-kQ /11520 v v
Pullup No [ Yes | No | No | No oc Yes |'522 v
No | Yes | No | Yes | No 28 No 682 v
Yes | No No No No oC Yes ’519 v
521 v v
8-Bit No | Yes [ No | No | No 28 Yes -
Standard 11521 v i v
No | Yes | No | Yes | No 28 No 684 v
No | Yes | No | No | No 28 Yes |’688 v v
8-Bit ,
Latched P No | No | Yes | No | Yes 28 Yes 885 v
8-Bit
Latched Yes | No | Yes | No | Yes L Yes 866 v
PandQ
Address Comparators
OUTPUT TECHNOLOGY
DESCRIPTION TYPE
s¢ ENABLE ALS AS F HC HCT AC ACT BCT ABT
16-Bit to 4-Bit Yes 877 v
12-Bit to 4-Bit Yes ‘679 v
Parity Generators/Checkers
TECHNOLOGY
DESCRIPTION Norar | TYPE
ALS AS F HC HCT AC ACT BCT ABT
280 v v v v
11280 4 v
Odd/Even 9
286 v
’11286 (4 v
v Product available in technology indicated
+ New product planned in technology indicated
1/
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- FUNCTIONAL INDEX

BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS

Crossbar Technology (CBT)

Y
DESCRIPTION TYPE TECHNOLOG
CBT
Dual 4-Bit With 244 Pinout ‘3244 v
8-Bit With 245 Pinout ‘3245 v
10-Bit Bus Exchanger 3383 v
Dual 5-Bit '3384 v
10-Bit With Precharged Outputs for Live Insertion ’6800 +
18-Bit Bus Exchanger /16209 +
24-Bit Bus Exchanger ‘16212 +
12-Bit 3-to-1 Bus Select 16214 +
ARITHMETIC CIRCUITS
Parallel Binary Adders
TECHNOLOGY

DESCRIPTION | OUTPUT | TYPE

ALS AS F HC HCT AC ACT BCT ABT
4-Bit 283 v v

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators
: TECHNOLOGY
DESCRIPTI OUTPUT | TYPE -
sc ON uTPU ALS AS F HC HCT AC ACT BCT ABT

181 v
4-Bit Arithmetic Logic Units: "
Function Generator et v

'881 v
4-Bit Arithmetic Logic Units )
With Ripple Carry 382 v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

FIFO MEMORIES
First-In, First-Out Memories (FIFOs)
DESCRIPTION
OUTPUT | TYPE TECHNOLOGY
SIZE TYPET LS ALS | AS F HC | HCT | AC | ACT | BCT | ABT
16 Words x 4 Bits u 3s '232B v
225
16 Words x 5 Bits U 3S '229B v
2338 v
32 Words x 9 Bits B 38 2238 v
64 Words x 4 Bits u 8s 234 v
236 v
64 Words x 5 Bits U 3s 235 v
64 Words x 8 Bits U 38 '2232A v
64 Words x 9 Bits U 3S '2233A v
. u,C 3s 7813 v
64 Words x 18 Bits
u 3S 7814 v
‘361
B,C 3s 3612 v
) 3614 v
64 Words x 36 Bits
3611 +
u,C 3s
3613 v
2226 v
Dual 64 x 1 C 3S
2227 v
2228 v
Dual 256 x 1 C 3S8
2229 v
256 Words x 9 Bits U 3s 7200 v
u,C 3S 7805 v
256 Words x 18 Bits
U 3s 7806 v
256 x 36 x 2 Bits B,C 3S 3622 +
) U 3S 7201 v
512 Words x 9 Bits
U, s 3s 72211 4
uU,C 3s 7803 v
512 Words x 18 Bits u 3S 7804 v
B,C 3S 7819 v
B 3s 7820 v
512 Words x 32 Bits B,C 3s 3638 v
512 Words x 36 Bits v.c 8 3631 hs
B,C 3S '3632 v
tU = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized
v Product available in technology indicated
+ New product planned in technology indicated
b TEXAS
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FUNCTIONAL INDEX

First-In, First-Out Memories (FIFOs) (Continued)

FIFO MEMORIES

DESCRIPTION TECHNOLOGY
OUTPUT | TYPE
SIZE TYPET LS ALS | AS F HC | HCT | AC | ACT | BCT | ABT
2235 v
B 3s
2236 4
1K Words x 9 Bits
u 3S 7202 v
U, S 38 72221 v
7801 v
u,C 38 7811 v
1K Words x 18 Bits
7881 +
U 3s 7802 v
1K Words x 36 Bits uU,C 3S ‘3641 +
1K x 36 x 2 Bits B,C 38 ‘3642 +
uUcC 3s 7807 v
. 7203 v
2K Words x 9 Bits U 3S
7808 v
U, s 3S 72231 v
2K Words x 18 Bits u,C 3S 7882 +
2K Words x 36 Bits U,C 3S 3651 +
4K Words x 9 Bits v 38 7204 L
: u,s 3s 72241 v
4K Words x 18 Bits U,C 38 7884 +

tU = Unidirectional
B = Bidirectional
C = Clocked

S = Synchronized

v Product available in technology indicated
<+ New product planned in technology indicated
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FUNCTIONAL INDEX

CLOCK-DISTRIBUTION CIRCUITS

Clock-Distribution Circuits (CDC)

TECHNOLOGY
DESCRIPTION TYPE
ALS AS F HC HCT AC ACT BCT ABT
3.3-V Hex Inverting 203
Clock Drivers/Buffers
Hex Inverting Clock Drivers/Buffers 204
’20 v
Dual 1-to-4 Clock Drivers/Buffers 8
209 v
Octal Divide-by-2 Clock Drivers /308 v
(6 inverting, 2 noninverting)
Octal Divide-by-2 Clock Drivers ,
(8 noninverting) 305 v
Octal Divide-by-2 Clock Drivers 1304 v
(4 inverting, 4 noninverting)
‘328 v
328A +
1-to-6 Clock Drivers
329 v
'329A v
1-t0-6 Clock Drivers '391 v
With Output Enable 392 v
’340 v
1-to-8 Clock Drivers
341 v
337 v
1-to-8, Divide-by-2 Clock Drivers
’339 v
582 +
Phase-Locked Loop P
1-to-12 Clock Drivers 586 +
2586 +
v Product available in technology indicated
+ New product planned in technology indicated
ECL TRANSLATORS
ECL-to-TTL or TTL-to-ECL Translators
DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE
Octal Bus Driver. Inverti ECL-to-TTL 38 10KHT5540
us briver, fnverting TTLt0-ECL OF 10KHT5542
ECL-to-TTL 3s 10KHT5541
Octal Bus Driver, Noninvertin 10KHT5543
al Bus Driver, Noninverting TTLto-ECL OF
100KT5543
Octal D-Type Latch, T ECL-to-TTL 3S 10KHTS573
clal L-Type Lateh, True o 100KT5573
ECL-to-TTL 3s 10KHT5574
Octal D-Type Flip-Flop, True 10KHT5578
e OE
TTLAo-£CL 100KT5578
%3 1,
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PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT AND VOLTAGE WAVEFORMS
FOR LVC, LVT, LVTZ, AND ALVC DEVICES

° 6V
o
From Output Open TEST S1
Under Test GND

tPLH/tPHL Open

CL =50 pF 500 Q tpLZ/tPZL 6V
(see Note A) tPHZ/tPZH GND

LOAD CIRCUIT FOR OUTPUTS
' -\ 27V
Timing Input X 1.5V
1\ ov

ety ——»| sl
| | tsu th

| | 2.7V
Input | | 27V
P 15V 15V Data Input X1 5V X1 5V
oV oV

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
27V - 27V
Input X Output X
1.5V 1.5V 1.5V 15V
(see Note B) | | ov Control t | - : oV
I — ] PZL
tPLH -—]I‘——nl | | tPHL —’{ | tprz —»l Iﬁ—
l l ——— Vou Wave?o“ll'tl!:!":t ! 15V ' | — 3V
Output | 15V | 1.5V S1at6V | : | VoL +0.3V
i | VoL (see Note C) I R ﬁ“_ === VoL
tpHL —i¢—] " teLy tPZH-¥ & |

Output |

l l Von T o3y VOH
Waveform 2 VoH - 0.3V
Output 1.5V 15V S1 at GND 15V OH oy

——— VoL (see Note C)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. Ci includes probe and jig capacitance.

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t,< 2.5 ns, tf<2.5 ns.

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

. The outputs are measured one at a time with one transition per measurement.

O Ow
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PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT AND VOLTAGE WAVEFORMS
FOR LV MSI AND OCTAL DEVICES

o8V
o
From Output Open TEST S1
Under Test GND
tPLH/PHL Open
Cp =50 pF tpLZ/tPzZL 6V
(see Note A) tPHZIthH GND
LOAD CIRCUIT FOR OUTPUTS
-\ 27V
Timing Input X 1.5V
[\— ov
e ot
tsu th
| | 2.7V : = 27V
Input 1.5VX X1.5v Data Input va Xmsv
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
27V 2.7V
Input X Output X X
1.5V 1.5V 15V 1.5V
(see Note B) | | ov Control | - | oV
| | tpzL —by | '
tPLH —¢—) I*—“—l tPHL || tpz ol
PLZ
P L~ —— Vou Waveput | | r_ 3v
Output | 15V | 1.5V aveform | 18V v 03V
St1at6V oL+92V
l | — VoL (see Note C) I S e VoL
f—p— | | tPHZ
tPHL _p_;l tPLH tpzH
I Output > r_ [

’ | | VOH ———— VoH
Waveform 2 l{ * Vo -0.3V
Output 15V 1.5V S1 at GND 15V OH oy

——— VoL (see Note C)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. CL includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty<2.5 ns, < 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

*ﬂ’ TeEXAS
INSTRUMENTS

1-40 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT AND VOLTAGE WAVEFORMS

FOR CBT DEVICES
A"
o TEST S1
(o]
From Output Open ttPLH;:PHL O7p 3"
Under Test GND tPLzItPZL open
CL = 50 pF PHZ/tPZH P
(see Note A)I 5000
= = = Output 3V
Control
LOAD CIRCUIT FOR OUTPUTS (low-level | J_ :
enabling) _J | —_———— 0V
tpzL &
I trz¥ e
| || 35V
Iput T Naev sV Wevatorm 1 n sy |l
(see Note B) 15V 1.5V 3;: ::"7‘ v | . VoL +0.3 vv
| oV — — — VoL
| | | (see Note C) | tpHz - k_
1 —F—-J PHZ
PLR I H——-’l‘—— tPHL Output tpzH ¥ & |
| ——— VoH Waveform 2 | _V;Hj 05 VVOH
Output 15V 1.5V S1at GND 15V *
VoL (see Note C) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5 ns, < 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT AND VOLTAGE WAVEFORMS

FOR GTL DEVICES
A 1.2V
From Output © Open 5Q TEST S1
Under Test GND From Output Test tPLH/tPHL Open
Under Test Point tpLZ/tPZL 6V
CL =50 pF
(se',; Note 'Z) s00Q CL =30pF tpHZ/tPZH GND
(see Note A) I
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS
T

| | 3V Timing va v 8V
Input  Vm VX XVm v Input | oV

ov :4—*—4

t

VOLTAGE WAVEFORMS | e ho

PULSE DURATION Data | | 3V
(Vm = 1.5V for A port and 0.8 V for B port) Input XVm \ XVm \'
ov
______ 3v VOLTAGE WAVEFORMS
Input 15V 15V SETUP AND HOLD TIMES
(see Note B) | oV (Vm = 1.5V for A port and 0.8 V for B port)

i '
tpLy —¢— '
j—»— tpyL

|
| |

| ——— VOH
Output 0.8V 0.8V
VoL

Output
Control
VOLTAGE WAVEFORMS (see Note B)
PROPAGATION DELAY TIMES
(A port to B port)
______ 12V Output
Input Waveform 1
(see Note B) 08V ‘ 08V oV 381 :tlg v
| | (see Note C)
tPLH —F—J '
| [—— tpHL
l |_ o Output
| VoH Waveform 2
Output 1.5V 1.5V (see Note C)
VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
(B port to A port) (A port)
NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, < 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.
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LVT Octals
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LVT OCTALS

Features

State-of-the-art 0.8-u EPIC-IIB™ BiCMOS
process

No input-diode clamp to Voo

Fully compatible (input and output) with
5-V systems

—32-mA/64-mA drive current

Low standby current (190 pA)
Bus-hold cell on data inputs and I/O pins

SOIC, EIAJ SSOP, and TSSOP packaging

Tl has established two worldwide alternate
sources

Benefits
Propagation delays as fast as 4 ns
maximum for improved performance

Interfaces directly to industry standard
buses and 5-V integrated circuits

Supports live insertion

Drives large loads, buses, or memory
arrays

Extends battery life

Eliminates passive pullup resistors on
local buses

Saves board space and weight; TSSOP
compatible with PCMCIA standards

Standardization that comes from a
common product approach



SN54LVT125, SN74LVT125
3.3-VABT QUADRUPLE BUS BUFFERS
WITH 3-STATE OUTPUTS

SCBS133B — MAY 1992 - REVISED FEBRUARY 1994

® State-of-the-Art Advanced BiCMOS
Technology (ABT) Design for 3.3-V
Operation and Low-Static Power
Dissipation

® Supports Mixed-Mode Signal Operation
(5-V Input and Output Voltages With
3.3-VVee)

® Supports Unregulated Battery Operation
Down to 2.7V

® Typical VgLp (Output Ground Bounce)
<0.8VatVgc =33V, Ty =25°C

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C=200pF, R=0)

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

® Supports Live insertion

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)

Packages, Ceramic Chip Carriers (FK), and

Ceramic DIPs (J)

description

SN54LVT125...J PACKAGE
SN74LVT125...D, DB, OR PW PACKAGE

(TOP VIEW)
16E[1 U14 Vee
1A (]2 13[] 40
1Y [ls 12[] 4A
20E [} 4 1] 4y
2A(lls 10[] 30E
2y []s o] 3A
GND[}7 8|l 3y

SN54LVT125. . . FK PACKAGE
(TOP VIEW)

<89 518

3 2 1 2019
1Y [J 4 18[] 4A
NC 15 170 NC
20E [J 6 16} 4y
NC 07 15[ NC
8 14 OE
2A 9 10 11 12 18 [ 30E
aorrr
22853
(O]

NC = No internal connection

These bus buffers are designed specifically for low-voltage (3.3-V) Vg operation, but with the capability to
provide a TTL interface to a 5-V system environment.

The ’LVT125 features independent line drivers with 3-state outputs. Each output is in the high-impedance state
when the associated output-enable (OE) input is high.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT125 is available in TI's shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT125 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74LVT125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y

L H H
L L L
H X z

ijr.fss OTHERWISE NOTED thIs document unulns PRODUCTION
spoclﬂeeuons per m wms ot ?om lnstmmems mndard warran!

Copyright © 1994, Texas Instruments Incorporated
oducts conform to

g does no include testing of a
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SN54LVT125, SN74LVT125
3.3-V ABT QUADRUPLE BUS BUFFERS
WITH 3-STATE OUTPUTS

SCBS133B — MAY 1992 ~ REVISED FEBRUARY 1994

logic symbolt logic diagram (positive logic)
— 1
10E ———DNEN 1 3 10E !
2 v 1Y
1A 4 2 3
20E ———N 6 1A 1Y
5
o 2y v
e ___ 4
aoE 10 8 20E
9 ay
A — 5 6
Fro LN 1 2A Ve 2v
o 2 ay
__ 10
30E
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12. an 2 8 4y
/
__ 13
40E
a2 P LI

Pin numbers shown are for the D, DB, J, and PW packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE range, VGG « v v v vt ittt ettt it a e -05Vto4.6V
Input voltage range, Vi (see Note 1) . ... . i s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) . =05Vto7V
Current into any output in the low state, Ig: SNS4LVT125 ... ..ottt 96 mA
SN74ALVTI25 ..o e s 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT125 ............ccoviiiiinntn, 48 mA
SN74LVT125 ... 64 mA

Input clamp current, Lk (Vi <0) oo i e e et i e e -50 mA
Output clamp current, logk (VO < 0) - o vvnii e e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package .................... 1.256 W
DB or PWpackage ............. 05W

Storage temperature raNge .. .....vuiii it it et e e, —-65°C to 150°C

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.

For more information, refer to the Package Thermal Considerations application note.

‘V TEXAS
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SN54LVT125, SN74LVT125
3.3-V ABT QUADRUPLE BUS BUFFERS
WITH 3-STATE OUTPUTS

SCBS133B — MAY 1992 — REVISED FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT125 | SN74LVT125 UNIT
MIN MAX| MIN MAX
Vee Supply voltage 2.7 3.6 2.7 3.6 Vv
VIH High-level input voltage 2 &y 2 Vv
VIL Low-level input voltage g\na 0.8 \
Vi Input voltage & 65 5.5 \Y
I0H High-level output current £ 24 -32| mA
loL Low-level output current ;?féw 48 64 mA
At/Av Input transition rise or fall rate Outputs enabled @ 10 10| ns/V
TA Operating free-air temperature " -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
5:‘3”..“ °I£§f‘"5w development. crmm't? '3."'? ond oher i
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SN54LVT125, SN74LVT125 ;
3.3-V ABT QUADRUPLE BUS BUFFERS'
WITH 3-STATE OUTPUTS

SCBS133B - MAY 1992 ~ REVISED FEBRUARY 1994

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

SN74LVT125

SN54LVT125
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
VIK Voo =27V, | =-18 mA -1.2 -1.2 \
VGG = MIN to MAXE,  IoH =100 pA Vog-0.2 Vcg-0.2
Vec =27V, loH=-8mA 24 2.4
VoH CcC OH m v
lIoH=-24 mA 2
Vecc=3V
loH=-32mA 2
loL =100 0.2 0.2
Vec =27V oL sa
loL=24mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL Vv
loL=32mA 0.5 0.5
Vec=3V
‘|loL =48 mA 0.55
loL =64 mA 0.55
Voc=0orMAX}, V=55V & 10 10
| V| =Vggc or GND Control pins +1 +1 WA
| =
Voo =36V Vi=V i 1 1
ce 1= CcC Data pins Lo
Vi=0 iy -5 -5
loff Vee =0, VijorVo=0to4.5V s +100 pA
| Vee =3V Yi-08Y Data inputs % D VA
I(hold) cec- Vi=2V P 75 75
10ZH Voo =36V, Vo=3V 5 5| pA
lozL Voo =36V, Vo=05V -5 5| pA
Outputs high 0.12  0.19 012 0.19
Voc=36V, lo=0, Outputs low 45 7 45 7
Icc v mA
|=Vgg or GND
Outputs 042 0.19 012 0.19
disabled
Vcc=3Vt03.6V, OneinputatVoc—-0.6V,
AlgcS Other inputs at Vo or GND 0.3 02 mA
Gi Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

T All typical values are at VoG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vgg or GND.

PRODUCT PREVIEW Information concerns products in the formative or
design phase of devel t Characteristic data and other
sgac fications are design goals. Texas Instruments reserves the right to
cl

ange or discontinue these products without notice.
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SN54LVT125, SN74LVT125
3.3-V ABT QUADRUPLE BUS BUFFERS
WITH 3-STATE OUTPUTS

SCBS133B — MAY 1992 — REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C| = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVT125 SN74LVT125
FROM TO Vcc=33V _ Vec=33V _
PARAMETER (INPUT) (OUTPUT) 0.8V Veg=27V 0B Vegc=27V | UNIT
MIN MAX Mlbg« MAX MIN TYP MAX| MIN MAX
t 1 4.2 o 4.7 1 2.7 4 4.5
PLH A Y = ns
tPHL 1 41| o 5.1 1 29 39 49
t _ 1 4.9 6.2 1 3.4 4.7 6
PZH OF v el ns
tpzL 1.1 4/,,@? 6.7 1.1 3.4 4.7 6.5
t — 1.8 5.9 1.8 3.7 5.1 5.7
PHZ OF Y % ns
tpLz 1.3 47 4.2 1.3 2.6 4.5 4
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
FLSor ARV e e st i
n p
el ool Tos it s i b TeXAS
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SN54LVT240, SN74LVT240
3.3-V ABT OCTAL BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS134D - SEPTEMBER 1992 — REVISED FEBRUARY 1994
® State-of-the-Art Advanced BiCMOS SN54LVT240 . . . J PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT240. .. DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation —
pation . . 10E 1~ 20f] Voo
® Supports Mixed-Mode Signal Operation 1a1 2 10[] 20
(5-V Input and Output Voltages With 2v4 [l 18] 11
3.3-V Vge)
cc 1A2 [J4 17[] 2A4
® Supports Unregulated Battery Operation 2Y3 [Is 16[] 1Y2
Downto 2.7V 1A3 [[6 15[] 2A3
® Typical VgLp (Output Ground Bounce) 2yY2 [}7 140 1v3
<08VatVgc =33V, Ty =25°C 1A4 %8 13[] 2A2
® ESD Protection Exceeds 2000 V Per 2Y1 {9 12[] 1v4
MIL-STD-883C, Method 3015; Exceeds GND [J10 11]] 2A1
200 V Using Machine Model
(C=200pF, R=0) SN54LVT240 . . . FK PACKAGE
® Latch-Up Performance Exceeds 500 mA (TOP VIEW)
Per JEDEC Standard JESD-17 < — W oW
. > < |00 [O
® Bus-Hold Data Inputs Eliminate the Need N~ >
for External Pullup Resistors 3 2 1 2019
® Supports Live Insertion 1A2 [14 18[] 111
® Package Options Include Plastic fzg 5 17E ?Yg
Small-Outline (DW), Shrink Small-Outline YD 6 16[ oA3
(DB), and Thin Shrink Small-Outline (PW) 7 15 s
Packages, Ceramic Chip Carriers (FK), and 1A4 18 9 1011 12 1 314
Ceramic DIPs (J) o | e o
r8z3d
description NgN—d
These octal buffers and line drivers are designed specifically for low-voltage (3.3-V) Vg operation, but with the

capability to provide a TTL interface to a 5-V system environment.

The 'LVT240 is organized as two 4-bit buffer/line drivers with separate output-enable (OE) inputs. When OE is
low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

1\’0 ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT240 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT240 is characterized for operation over the full military temperature range of —=55°C to 125°C. The
SN74LVT240 is characterized for operation from —40°C to 85°C.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated
date.

Products conform to

DATA current as of B 3 vl
spec:l:::ns per "”,“5'33; of Texas nstrumemlzg t:s1 I::;rgnm TEXAS
para
INSTRUMENTS
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SN54LVT240, SN74LVT240

3.3-V ABT OCTAL BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

SCBS134D - SEPTEMBER 1992 ~ REVISED FEBRUARY 1994

logic symbolt

FUNCTION TABLE
(each buffer)

INPUTS

A

| ouTPUT
Y

OF
L
L
H

H
L
X

L
H
Z

logic diagram (positive logic)

1
— 1 —
108 ——EN 108 4>
‘J / j f 18
2 18 2
1A1 > v 1Y1 1A1 1Y1
4 16
1A2 . ” 1Y2 1
16
1A3 S 1Y3 4
1A4 1Y4
6 ) 1a
1A3 1Y3
__ 19
20E ——— D EN
8 :[ 12 va
1
1" m | C o 1A4
2Af —————— > v 2Y1
13 7
2A2 D 2v2
- 15 5 __ 19
2A3 >~ 2yv3 20E
17 3
2A4 P 2v4 |
11 9
) - ) 2A1 2Y1
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12. b
13 7
2A2 2y2
15 :[ 5
2A3 2v3
3 -
2A4 17 $O_—_— 2Y4
2 Th
EXAS
INSTRUMENTS
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SN54LVT240, SN74LVT240
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS134D ~ SEPTEMBER 1992 — REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOaGE range, VoG v vttt ettt et -05Vtod6V
Input voltage range, Vi(see Note 1) ..ot s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Ig: SN54LVT240 ...... ... ..ottt 96 mA
SN74LVT240 ... 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT240 ...........covvviiinnnn.. 48 mA
SN74LVT240 ...t 64 mA

Input clamp current, LIk (V1< 0) ..o e e e e e e e -50 mA
Output clamp current, lok (VO < 0) <o ii i e i -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package .................... 0.6 W
DWopackage ...........c.conn.. 1.6 W

PWpackage ................... 0.7W

Storage temperature raNge . .....ovi it e —-65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V(.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT240 | SN74LVT240 UNIT
MIN  MAX | MIN MAX

\ole] Supply voltage 2.7 3.6 2.7 3.6 \
ViH High-level input voltage 2 v 2 v
VL Low-level input voltage 0.8 08| Vv
\ Input voltage &2%‘“ 5.5 5.5 \
I0H High-level output current cr =24 -32| mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate Outputs enabled ) 10 10| ns/V
TA Operating free-air temperature -55 1251 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

PRODUCT PREVIEW products in the or
design phase of development Characteristic data and other

t.'
ecifications are design goals. Texas Instruments reserves the right to l
change or dlsconﬂnuewlmducu without notice. g I EXAS

INSTRUMENTS
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SN54LVT240, SN74LVT240

3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS134D — SEPTEMBER 1992 ~ REVISED FEBRUARY 1994

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

SN54LVT240 SN74LVT240
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
VIK Vec=27V, l|=-18 mA -1.2 -1.2 \'
VGG = MIN to MAXE, IoH =-100 pA Vog-0.2 Vgo-0.2
Von Voo =27V, IoH =-8mA 2.4 2.4 v
Vec =3V, loH=-24 mA 2
Vec=3V, loH = -32 mA 2
Voo=27V, loL =100 pA 0.2 0.2
Vog =27V, 1oL =24 mA 05 0.5
VdL Vecc=3V, loL =16 mA 0.4 0.4 v
Vecc=3V, loL=32mA 0.5 0.5
Vec=3V, loL =48 mA .. 0.55
Vec=3V, loL =64 mA @;% 0.55
Voo =0orMAXE,  V|=55V é}’f 10 10
! Vcc =36V, V| =V or GND Control pins ; & +1 +1 JA
Vecc =36V, Vi=Vce Data pins &3 1 1
Voc=386V, Vi=0 & -5 -5
loff VGG =0, VjorVo=0to4.5V A +£100 | pA
Ihold) | VoG =3V Vi-08V Ainputs © s pA
Vj=2V 75 -75
lozH Vcc=36V, Vo=3V 5 5 pA.
lozL Voc=3.6V, Vo =05V -5 -5| pA
Outputs high 0.12  0.19 0.12  0.19
Vecc =36V, lo=0, Outputs low 8.6 12 8.6 12
icc - mA
Vi=Vog orGND Quiputs, 012 0.19 012 0.19
Rleey \&%%rir?p\:t;oa?.\?gé or g:"ejmput atvoc-oet 02 02| mA
Gi Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

T Al typical values are at VoG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vgc or GND.
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SN54LVT240, SN74LVT240
- 3.3-VABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS134D — SEPTEMBER 1992 - REVISED FEBRUARY 1994

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, Cy_ = 50 pF (unless otherwise noted) (see Note 5)

SN54LVT240 SN74LVT240
FROM TO Vgc=33V _ Vec =33V _
PARAMETER (INPUT) (OUTPUT) 08V Veg=27V 08V Veg=27V | UNIT

MIN  MAX n% MAX| MIN TYP MAX| MIN MAX

t 1 42| & 5.2 1 29 441 5.2
PLH A v ) ns

tPHL 13 37 4@ 41| 13 25 35 4

tPzH __ 12 4.7 57| 12 82 46 5.6
OE Y ns

tpzL 15 g" 59| 14 35 47 5.8

tPHZ — 2 (53 5.7 2 36 52 5.5
OE Y ns

tpLz 1.9 %46 4.6 1.9 32 44 4.4

NOTE 5: Load circuit and voltage waveforms are shown in Section 1.

52?%"?5&"5" development. cma&."’,f;’ﬁ' lga?a‘ and om:: i
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SN54LVT241, SN74LVT241
3.3-V ABT OCTAL BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCAS352 — MARCH 1994
® State-of-the-Art Advanced BiCMOS SN54LVT241 ... J PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT241... DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation —
P . . . 10E [} ~ o ] Ve
® Supports Mixed-Mode Signal Operation 1a1 2 10[] 20E
(5-V Input and Output Voltages With ova |3 18] 11
3.3-VVce) 1A2 [] 4 17[] 2A4
® Supports Unregulated Battery Operation 2Y3 |5 16[] 1Y2
Down to 2.7V 1A3 [l6 15[] 2A3
® Typical Vorp (Output Ground Bounce) 2v2 [}7 14[]1Y3
<0.8VatVgc =33V, Ty =25°C 1A4 (|8 13[] 2A2
® Latch-Up Performance Exceeds 500 mA 21 Js 12[] 1v4
Per JEDEC Standard JESD-17 GND [J10  11f] 2A1
® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors SN54LVT241. .. FK PACKAGE
® Supports Live Insertion (TOP VIEW)
® Package Options Include Plastic Yz % 88
Smali-Outline (DW), Shrink Small-Outline alate
(DB), and Thin Shrink Small-Outline (PW) 2 1 2019
Packages, Ceramic Chip Carriers (FK), and 1A2 [] 4 18[] 1Y1
Ceramic DIPs (J) 2Y3 []s 17[] 2A4
1A3 [l 6 16[] 1Y2
description 2y2 07 15[] 2A3
1Y
These octal buffers and line drivers are designed e 9 10 11 12 1314[ 8
specifically for low-voltage (3.3-V) Vg operation, -
but with the capability to provide a TTL interface to g (% g > %

a 5-V system environment.

The 'LVT241 is organized as two 4-bit line drivers with separate output-enable (10E, 20E) inputs. When 10E
is low or 20E is high, the device passes data from the A inputs to the Y outputs. When 10E is high or 20E is
low, the outputs are in the high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the
current-sourcing capability of the driver.

The SN74LVT241 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT241 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74LVT241 is characterized for operation from —40°C to 85°C.

PRODUCT PREVIEW roducts in the or
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SN54LVT241, SN74LVT241

3.3-V ABT OCTAL BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS

. SCAS352 — MARCH 1994

logic symbolt

Mgl

|

1
10E ——— N EN
2 -1
1A1
4
1A2
6
1A3
8
1A4
19
20E EN
11 1
2A1
13
2A2
15
2A3
17
2A4

FUNCTION TABLES
INPUTS OUTPUT
10E 1A 1Y
L H H
L L L
H z
INPUTS OUTPUT
20E 2A 2y
H H H
H L L
L z

18
16
14
12

Wl iN|©

1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

1Y1
1Y2
1Y3
1Y4

2Y1
2Y2
2Y3
2Y4

logic diagram (positive logic)

I .V
1A1 2 18
3
16
)
6 14
1A3
A 8 { 12
1A4 /
19
20E |l>
\E f 9
1
2A1 P
)
. 13 7
2A2
f 5
17 3
2A4

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2Y4
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SN54LVT241, SN74LVT241
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCAS352 ~ MARCH 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply VORAGE raNGE, VGG v vttt ittt ettt e -05Vto4.6V
Input voltage range, Vi (see Note 1) ..ot e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Io: SN54LVT241 ... ... ... . i 96 mA
SN74LVT241 .. e 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT241 ......................... 48 mA
SN74LVT241 ..ot 64 mA

Input clamp current, [k (V1< 0) ot e e e -50 mA
Output clamp current, logk (VO <0) .« oo inie i i -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DB package .................... 0.6 W
DWopackage ..........c.oueenn.. 1.6 W

PWpackage ................... 0.7W

Storage temperature range .. ......cuiuetitten et e e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current wili only flow when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT241 | SN74LVT241 UNIT
MIN MAX | MIN MAX
Vce Supply voltage 2.7 3.6 2.7 3.6 \"
ViH High-level input voltage 2 2 "
ViL Low-level input voltage 0.8 0.8 Vv
\ Input voltage 5.5 55 Vv
IoH High-level output current -24 -32| mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate Outputs enabled 10 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.

‘W TeEXAS
INSTRUMENTS
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M3IA3Hd 1ONAO0Hd

SN54LVT241, SN74LVT241

3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCAS352 - MARCH 1994

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

SN54LVT241 SN74LVT241
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
ViK Voo =27V, Ij=-18 mA -1.2 -12| Vv
VGG = MIN to MAXE,  IoH = —100 pA VGG-02 VoG-0.2
Voo=2.7V, loH=-8mA 2.4 2.4
VOH CC OH v
loH=-24 mA 2
Vce=3V
IOH =32 mA 2
loL =100 0.2 0.2
Voc=27V oL s
IoL = 24 mA 0.5 0.5
loL=16mA 0.4 0.4
VoL oL Vv
loL=32mA 0.5 0.5
Vec=3V
loL = 48 mA 0.55
loL =64 mA 0.55
Voc=0orMAX¥, V|=55V 10 10
| Vi =Vgg or GND Control pins +1 + WA
|
Vog=36V V=V 1 1
cc 1=°CC Data pins
V|=0 -5 -5
loff Vee =0, ViorVo=0t04.5V +100 | pA
| Veo=3V Vi-08Y A inputs L i pA
1(hold) CcC= V=2V P! 75 75
lozH Vec=36V, Vo=3V 5 5 pA
lozL Voc =36V, Vo=05V -5 5| pA
Outputs high 0.12 0.5 0.12 0.19
Vcc=36V, lo=0, Outputs low 8.6 14 8.6 12
lcc V) = VcG or GND mA
1=7ce Outputs 012 05 012 0.19
disabled
Vcc=3Vt3.6V, OneinputatVcc-06V,
8locS Other inputs at Vo or GND 03 02| mA
Ci Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

T All typical values are at VGG = 3.3 V, Ta = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGG or GND.

2-18
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SN54LVT243, SN74LVT243
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCAS353 —~ MARCH 1994
® State-of-the-Art Advanced BiCMOS SN54LVT243. . . J PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT243 ... D, DB, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation oeas 4 U14] v
® Supports Mixed-Mode Signal Operation ne (] 2 13[] o(é%A
(5-V Input and Output Voltages With A1 lls 12) NC
3.3-V Vo) A2l 4 1[] B1
® Supports Unreguiated Battery Operation A3 flls 10[] B2
Down to 2.7 V Adfle ofl B3
® Typical Vo p (Output Ground Bounce) GND [} 7 8f] B4
<0.8VatVgc =33V, Tp =25°C
® Latch-Up Performance Exceeds 500 mA SN54LVT243 . . . FK PACKAGE
Per JEDEC Standard JESD-17 OP VIEW
(T )
® Bus-Hold Data Inputs Eliminate the Need M <
for External Pullup Resistors 9 g 9 8@
® Supports Live Insertion = ‘
® Package Options Include Plastic A4 2 2% dNe
Small-Outline (D), Shrink Small-Outline NC 170 ne
(DB), and Thin Shrink Small-Outline (PW) A2 5 16[] B1
Packages, Ceramic Chip Carriers (FK), and NC : 15[ NC
Ceramic DIPs (J) A3 89 ot 1314[ B2
description o T T o
T A0S ®
These quadruple bus transceivers are designed < (25 2@

specifically for low-voltage (3.3-V) Vg operation,
but with the capability to provide a TTL interface to
a 5-V system environment.

NC - No internal connection

The ’LVT243 is designed for asynchronous communications between data buses. The control-function
implementation allows for maximum flexibility in timing. The device allows data transmission from the A bus to
the B bus or from the B bus to the A bus depending upon the logic levels at the output-enable (OEBA and OEAB)
inputs. The output-enable inputs can be used to disable the device so that the buses are effectively isolated.

The dual-enable configuration gives the quadruple bus transceivers the capability to store data by simultaneous
enabling of OEBA and OEAB. Each output reinforces its input in this transceiver configuration. Thus, when both

. control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, both
sets of bus lines (eight in all) remain at their states. The 4-bit codes appearing on the two sets of buses will be
identical for the "LVT243.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the
current-sourcing capability of the driver.

The SN74LVT243 is available in TI's shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT243 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVT243 is characterized for operation from —40°C to 85°C.

Copyright © 1994, Texas Instruments Incorporated
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SN54LVT243, SN74LVT243
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCAS353 - MARCH 1994

FUNCTION TABLE
INPUTS FUNCTION
OEAB OEBA
L L AtoB
H H BtoA
H L Isolation
Latch Aand B
L H (A=B)
logic symbolt
13
OEBA ; EN1
OEAB EN2
3 1 L 11
A1 ——T<-— vi < j_ B1
. > 2y 10
5
A3 —r—— j———s— B3
8

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

Pin numbers shown are for the D, DB, J, and PW packages.

“if TEXAS
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SN54LVT243, SN74LVT243
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCAS353 — MARCH 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOREGE raNge, VGG -t v vvet ittt et ettt et -05Vto4.6V
Input voltage range, Vi(see Note 1) ..o i e et e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Ig: SN54LVT243 ... ... i 96 mA
SN74LVT243 ... e 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT243 ...............coiinntn. 48 mA
SN74LVT243 ... . 64 mA

Input clamp current, 1K (V1< 0) oot e -50 mA
Output clamp current, ok (VO <0) « vttt i e e it enes -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): Dpackage .................... 1.26 W
DBorPWpackage ............. 05W

Storage temperature range ... ...cv it e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT243 | SN74LVT243

MIN MAX| MIN MAX UNIT
\ole} Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
\ Input voltage 5.5 55 \
IoH High-level output current -24 -32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate ] Outputs enabled 10 10] ns/V
TA Operating free-air temperature -55 1251 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

*5‘ TEXAS
INSTRUMENTS
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SN54LVT243, SN74LVT243
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCAS353 - MARCH 1994

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

SN54LVT243 SN74LVT243
PARAMETER TEST CONDITIONS UNIT |
MIN TYPt MAX| MIN TYPt WMAX
VIK Vog=27V, | =—-18 mA -1.2 -1.2 \
VcG = MIN to MAXE,  |oH = -100 pA Voo-0.2 Voc-0.2
Voe =27V, loH=-8mA 2.4 2.4
VOH CC OH : v
loH =-24 mA 2 .
Voo=3V
loH =—-32 mA 2
loL =100 0.2 0.2
Vog=27V oL s
loL =24 mA 0.5 0.5
loL=16mA 0.4 0.4
VoL oL v
loL=32mA 0.5 0.5
Vec=3V
loL=48mA 0.55
loL =64 mA 0.55
Vcc=36V, V| =Vgg or GND +1 +1
ce 1= cC Control pins
Vog=0or MAXE,  V|=55V , 10 10
Iy Vj=55V 100 20| pA
Vocc=36V Vi =Vcg Aor B ports§ 5 5
V)=0 -10 -10
loff Vee =0, VijorVo=0t04.5V +100| pA
I Voo =3V V=08V AorBports |—0 s WA
I(hold) cc VooV po s 5
10ZH Voo =36V, Vo=3V 1 1] pA
oz Voo =36V, Vo=05V -1 -1 upA
Outputs high 0.13 0.5 0.13  0.19
Voc=3.6V, lo=0, Outputs low 8.8 14 8.8 12
[ mA
cC V| = Vgg or GND Outputs
! 0.13 0.5 0.13 0.19
disabled
Vcc=3Vt03.6V, OneinputatVoc=-0.6V,
9 CcC ’ p CcC )
Y Other inputs at Vo or GND 03 021 mA
Ci Vi=3Vor0 pF
Cio Vo=3Vor0 pF

1 All typical values are at VoG = 3.3 V, Ta = 25°C.

¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at Voi or GND

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VG or GND.

*’f TEXAS
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SN54LVT244, SN74LVT244
3.3-V ABT OCTAL BUFFERS/DRIVERS

description

WITH 3-STATE OUTPUTS
SCBS1358 - AUGUST 1992 — REVISED MARCH 1994
® State-of-the-Art Advanced BiCMOS SN54LVT244...J OR W PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT244 ... Dg;:‘:l‘l'"“cl’n PW PACKAGE
Operation and Low Static Power T EW)
Dissipation
® Support Mixed-Mode Signal Operation (5-V

Input and Output Voltages With 3.3-V V)
Support Unregulated Battery Operation
Down to 2.7V

Typical Vg p (Output Ground Bounce)
<08VatVgg =33V, Ty =25°C

ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model (C = 200 pF,

R=0)
Latch-Up Performance Exceeds 500 mA SN54LVT244 ... FK PACKAGE
Per JEDEC Standard JESD-17 (TOP VIEW)
Bus-Hold Data Inputs Eliminate the Need I =
for External Pullup Resistors a s |9 2 |O
Supports Live Insertion 32 12019
Package Options Include Plastic ;¢§ 4 18E ;Zl
Small-Outline (DW), Shrink Small-Outline 5 17 v
(DB), and Thin Shrink Small-Outline (PW) 1A3 16 1GE
Packages, Ceramic Chip Carriers (FK), 2v2 17 151 2A3
Ceramic Flatpacks (W), and Ceramic Kandl | LU 14} 1Y3
DIPS (J) L_ oo

- -3 A

SSax><

N AN~ N

These octal buffers and line drivers are designed specifically for low-voltage (3.3-
capability to provide a TTL interface to a 5-V system environment.

The ’LVT244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low,
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT244 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT244 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74LVT244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A | Y
L H H
L L L
H X Y4
PRODUCTION DATA Information Is current as of publication di Copyright © 1994, Texas Instruments Incorporated
m:g ;‘om to specmcatim per Ihod w;o t:' exas. lnskr"n&s&t: b T
testing of all parameters. EXAS
INSTRUMENTS
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SN54LVT244, SN74LVT244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS1358 - AUGUST 1992 — REVISED MARCH 1994

logic symbolt logic diagram (positive logic)
— 1 10E —
10E ——NEN
| C : [
\/E 18
1A1 2 > vl 1 1Y1 1A1 2] 1Y1
4 16
1A2 —g-—-—-—— T 1Y2 \T—c
16
1A3 —— ———— 1Y3 4 1Y2
8 12 1A2 |~
1A4 ————— ——————— 1Y4 {
, 6 14
, 1A3 1Y3
19 , e
20E —EN
8 12
LI r 1A4 1Y4
1 9
A1 ———— > vV |——— 2v1
13 7
2A2 PP % 2Y2 10
2A3 ——————— 2v3 20E 4&{>
17 3
2A —————— ———————— 2v4 )
9
a1 2y1
) t This symbol is in accordance with ANSI/IEEE Std 91-1984
and [EC Publication 617-12. o
2a2 13 : 2y2
s
SN ) N S
2a4 17 8 ova

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply VORAGE FrANGE, VGG + vt vt vt ettt ae ettt et e e et -05Vto46V
Input voltage range, Vi (see NOte 1) ...t e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —05Vto7V
Current into any output in the low state, Io: SN54LVT244 ... ... ... .. i, 96 mA
SN74ALVT244 . . . s 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT244 ..... e 48 mA
SN74LVT244 ... ... 64 mA

Input clamp current, [k (Vi< 0) o oon it e e -50 mA
Output clamp current, lok (VO <0) .« vt e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ............... .....06W
DWpackage ............cco.... 1.6 W

PWpackage .............cvnnt 0.7W

Storage tempPerature raNge .. ...vvuue ittt ittt e i i -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Ve
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

Q’ TeEXAS
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SN54LVT244, SN74LVT244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS135B - AUGUST 1992 — REVISED MARCH 1994

recommended operating conditions (see Note 4)

SN54LVT244 | SN74LVT244 UNIT
. MIN MAX| MIN MAX

Ve Supply voltage 2.7 3.6 2.7 3.6 \
ViH High-leve! input voltage 2 2 " v
ViL Low-level input voltage 0.8 0.8 Vv
\ Input voltage 5.5 5.5 \
IoH High-level output current -24 -32| mA
loL Low-level output current 48 64] mA
AVAV Input transition rise or fall rate | Outputs enabled 10 10| ns/V
TA Operating free-air temperature -55 125| -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

'*5’ TEXAS
INSTRUMENTS
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SN54LVT244, SN74LVT244

3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS135B ~AUGUST 1992 - REVISED MARCH 1994

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

SN54LVT244 SN74LVT244
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX|[ MIN TYPt MAX
VIK Voo=27V, I|=-18 mA 1.2 -12| v
VGG = MIN to MAX¥, IoH = -100 pA Vog-0.2 VGG—-0.2
Vo =27V, loH =~8mA 24 24
VoH cC OH v
Vec=3V, loH=-24 mA 2
Vecc=3V, loH =-32mA 2
Voo =27V, loL = 100 pA 0.2 0.2
Voo=27V, 1oL =24 mA 05 0.5
Vec=3V, loL =16 mA 0.4 0.4
VoL \
Vec=3V, loL=32mA 0.5 0.5
Vec=3V, loL =48 mA 0.55
Vec=3YV, loL =64 mA 0.55
Voc=0orMAX¥, V|=55V 50 10
| Vcc=36V, V| = Vg or GND Control pins +1 +1 WA
|
Vcc=36V, V)=V, 1 1
ce 1= 7cC Data pins
Voc =36V, V|=0 -5 -5
loff Voo =0, ViorVo=0 to4.5V +100| pA
Voc=3V, V|=08V 75 75
| A inputs
lthold) IG5 =3V, Vi=2V ey -75 -75 uA
lozH Vec=36V, Vo=3V 1 1 pA
lozL Vec=36V, Vo=05V -1 -1 uA
Outputs high 0.12  0.39 012 0.9
Vecc=386YV, lo=0, Outputs low 8.6 14 8.6 12
| mA
cC V) = Vg or GND Outputs
. 0.12 0.39 0.12 0.19
disabled
Vcc=3V1t36V, OneinputatVcc-06V,
8lgcS Other inputs at Vo or GND 03 02 mA
(o] Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

1 Al typical values are at VoG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vgc or GND.

2-26
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~ SN54LVT244, SN74LVT244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS135B - AUGUST 1992 — REVISED MARCH 1994

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Note 5)

SN54LVT244 SN74LVT244
FROM TO Vec=33V _ Vec=3.3V _
PARAMETER (INPUT) (OUTPUT) £03V Vec=27V 0.3V Veec=27V UNIT
MIN MAX| MIN MAX| MIN TYP MAX| MIN MAX
I . 4.7 .2 1 2. 4.
PLH A v 0.5 5 5 3 5 ns
tPHL 05 4.4 5.4 1 25 42 5.2
1 0.8 5.4 6.5 1 2.7 5.2 6.3
PZH o v ns
tpzL 08 54 76| 11 31 5.2 6.7
t — 1.5 2 6.9 2.1 3.9 5.6 6.3
PHZ OF Y 8 ns
tpLz 12 55 6] 18 32 51 5.6
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
b TEXAS
INSTRUMENTS
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SN54LVT244A, SN74LVT244A
3.3-V ABT OCTAL BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCAS354 - FEBRUARY 1994
® State-of-the-Art Advanced BiCMOS SN54LVT244A ... J PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT244A . . . DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation —
10E V
® Supports Mixed-Mode Signal Operation 1A1 ; % 2%%
(5-V Input and Output Voltages With ovall s ] 1Y1
3.3-VVec) 1a2[] 4 ] 274
® Supports Unregulated Battery Operation 2Y3(]s ] 1Y2
Down to 2.7V 1A3[] 6 ] 2A3
® Typical Vg p (Output Ground Bounce) 2y2[] 7 ]1Y3
<0.8VatVpgc =33V, Ty =25°C 1A4{] 8 ] 2A2
® Latch-Up Performance Exceeds 500 mA 2Y1j9 ] 14
Per JEDEC Standard JESD-17 GND] 1 ] 2A1
® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors SN54LVT244A ... . FK PACKAGE
® Supports Live Insertion (TOP VIEW)
® Package Options Include Plastic Sz 8B
Small-Outline (DW), Shrink Small-Outline QA=)
(DB), and Thin Shrink Small-Outline (PW) 3 2 1 2019
Packages, Ceramic Chip Carriers (FK), and 1A2 [] 4 18[] 1Y1
Ceramic DIPs (J) 2Y3 []s 17[] 2A4
1A3 [] 6 16[] 1Y2
description 2v2 7 15[} 2A3
1Y
These octal buffers and line drivers are designed hatle 9 10 11 12 1:31 «grve
specifically for low-voltage (3.3-V) Vg operation, Lammor
but with the capability to provide a TTL interface to $233%
Ga~-

a 5-V system environment.

The ‘LVT244A is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low,
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT244A is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT244A is characterized for operation over the full military temperature range of —~55°C to 125°C.
The SN74LVT244A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
L

-

H H
L L
X z

I

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated

DATA Information current as of publication date. Products conform to

:::::::"r‘ per m,“('i’::s o:. otexas Instrumom'md‘:ﬂ nvaarg;n : b TEXAS
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SN54LVT244A, SN74LVT244A
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCAS364 - FEBRUARY 1994

logic symbolt ‘ / logic diagram (positive iogic)

1 10E 1
10E ——DNEN

f This symbol is in accordance with ANSI/IEEE Std 91-1984 M

2Y1
and |EC Publication 617-12. '

@

2Y2

2A2

1A1 2 - > 5 18 1Y1 1A1 2 I : 18 1Y1
4 16 L
1A2 rE— . 1v2 )
1A3 — ——————— 1Y3 1A2 J___p ® vz
8 12
1A4 ——— —————— 1Y4 {
6 14
1A3 1Y3
20E B Nk
8 \I 12
— ,J 1A4 | > 1Y4
11 9
2A1 —— > v 2Y1
13 7
2A2 — 2Y2
15 5 19
2A3 ——— 2y3 20E
17 3
2A4 ————] ————————— 2Y4 P(___‘

. ’
2A3 L__p 2v3

3
2ne —7 2v4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply voltage range, VoG -« vv vt e e .... =0.5Vto46V
Input voltage range, Vi(see Note 1) ..ot e i s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Ig: SNS4LVT244A ...t 96 mA
SNT7ALVT244A ..o i 128 mA

Current into any output in the high state, Ig (see Note 2): SNS4LVT244A ...............ccoeiet. 48 mA
SN74LVT244A ... .o 64 mA

Input clamp current, ik (V1 <0) oot e i e e -50 mA
Output clamp current, lok (VO < 0) ovvii i e i i e et -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DB package .................... 0.6 W
DWpackage ................... 1.6 W

PWpackage .............cconn 0.7W

Storage temperature range ......c..viiet it e e —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo >Vcc
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

\ | ‘b TeEXAS
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SN54LVT244A, SN74LVT244A
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCAS354 - FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT244A | SN74LVT244A UNIT
MIN MAX MIN  MAX

Vce Supply voltage 2.7 3.6 2.7 3.6 \'
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage @ 8 0.8 Vv
Vi Input voltage Q 5.5 \
I0H High-level output current 48 -24 -32| mA
loL Low-level output current b 48 64| mA
At/Av Input transition rise or fall rate | Qutputs enabled S 10 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

PRODUCT PREVIEW products in the
design phase of development. Charmrlsﬂcdmandm
cmgil;caﬂom are design goals. Texas Instruments reserves the right to
inge or discontinue these products without notice. s

INSTRUMENTS
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SN54LVT244A, SN74LVT244A
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCAS354 — FEBRUARY 1994

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

SN54LVT244A SN74LVT244A
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPT WMAX
VIK Voo =27V, I|=-18 mA —1.2 12 Vv
VGG = MIN to MAXE, 1oy = —100 pA Voc-0.2 Vog-0.2
Voo =27V, loH=-8mA 2.4 2.4
Vou CcC OH v
Vec=3V, loH=-24mA 2
Vecc=3V, IoH =~32 mA 2
Vog =27V, IoL = 100 pA 0.2 0.2
Voo =27V, loL =24 mA 0.5 0.5
Vcc=3V, loL =16 mA 0.4 04
VoL '
Voo =3V, IoL = 32 mA 0.5 0.5
Voo =3V, IoL = 48 mA 0.55
Ve =3V, loL =64 mA 0.55
Voc=0orMAXY,  V|=55V 10 10
| Vocc =38V, V| = Vg or GND Control pins 1 +1 uA
! Vo =36V, Vi=Vce i 1 1
Data pins
Vcc=36V, Vi=0 -5 -5
loff Vee =0, VjorVo=0to4.5V +100 pA
| v 3V V| =08V Anouts 75 WA
= i
I(hold) cC V=2V P! 75
lozH Ve =38V, Vo=3V 5 5 pA
lozL Voc =36V, Vpo=05V -5 -5 pA
Outputs high 0.12 0.5 0.12  0.19
Vcc=3.6V, lo=0, Outputs low 8.6 14 8.6 12
lcc mA
cC V| = Vg or GND Outputs
. 0.12 0.5 0.12 0.19
disabled
Vec=3Vt03.6V, OneinputatvVgc—-0.86V,
Agc’ Other inputs at Vo or GND 03 02| mA
Cj V)=3Vor0 4 4 pF
Co Vo=3Vor0 8 . pF

1 All typical values are at Vg = 3.3 V, Ta = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VoG or GND.

PRODUCT PREVIEW Information concerns products In the formative or

qn phase of development. Characteristic data and other

fications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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SN54LVT244A, SN74LVT244A
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 8-STATE OUTPUTS

SCAS354 - FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, Cy = 50 pF

(unless otherwise noted) (see Note 5)

. SN54LVT244A SN74LVT244A
FROM TO Vec =33V _ Vec=3.3V _
PARAMETER (INPUT) (OUTPUT) 0.3V Vec=27V 0.3V Vec=27V UNIT
MIN  MAX| MIN, MAX MIN TYP MAX| MIN MAX
tPLH 0.5 4.7 5.2 1 25 41 5
A Y ns
tPHL 0.5 4.4 54 1 25 41 5.2
t _ 0.8 5.4 6.5 1 2.7 5.2 6.3
PZH OE Y ns
tpzL 0.8 7.6 1.1 3.1 5.2 6.7
f — 1.5 6.9 1.9 3.9 5.6 6.3
PHZ OE Y ns
tpLz 1.2 X 6 1.8 3.2 5.1 5.6
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
PRODUCT PREVIEW products In the or
i o s e s i
¢l ngeordiscmtlnusgtnoqs?prbdumwlmou( notice. TEXAS
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SN54LVT245
3.3-V ABT OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS413 - MARCH 1994

® State-of-the-Art Advanced BiCMOS
Technology (ABT) Design for 3.3-V
Operation and Low-Static Power
Dissipation

® Supports Mixed-Mode Signal Operation
(5-V Input and Output Voltages With
3.3-V Vge)

® Supports Unregulated Battery Operation
Down to 2.7V

® Typical Vo p (Output Ground Bounce)
<08VatVgg =33V, Ty =25°C

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

® Supports Live Insertion

® Package Options include Ceramic Chip
Carriers (FK) and DIPs (J)

description

This octal bus transceiver is designed specifically
for low-voltage (3.3-V) Vg operation, but with the
capability to provide a TTL interface to a 5-V
system environment.

The SN54LVT245 is designed for asynchronous
communication between data buses. The device
transmits data from the A bus to the B bus or from
the B bus to the A bus depending upon the logic
level at the direction-control (DIR) input. The
output-enable (OE) input can be used to disable
the device so the buses are effectively isolated.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

J PACKAGE
(TOP VIEW)
pR [+~ 20flVeo
Al (]2 19[] OE
A2 [Ia 18[] B1
A3 |4 17[1 B2
A4 []s 16{] B3
A5 [Is 15[} B4
A6 |7 141 B5
A7 [le 13[] B6
A8 []o 12[] B7
GND [J10 11[] B8
FK PACKAGE
(TOP VIEW)

x Q
o - = 0O|W
<<Q>|O

3 2 1 2019
A3 []4 18[]
A4 1ls 17[]
A5 []s 16(]
A6 []7 15[]
A7 |]8 14

9 10 11 12 13

o o | o (o o

00N ©

<zMmmono

]

B1
B2
B3
B4
B5

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN54LVT245 is characterized for operation over the full military temperature range of —55°C to 125°C.

FUNCTION TABLE
INPUTS
— OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation

PRODUCTION DATA Information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. p ing does not ily include
testing of all parameters.

‘w’;‘ TEXAS

Copyright © 1994, Texas Instruments Incorporated
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SN5

4LVT245

3.3-V ABT OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS413 - MARCH 1994

logic symbolt logic diagram (positive logic)
— 19
OE ~—1——————B G3 DIR Ll__ 9___|
DIR —ﬁ 3EN1[BA] |—OD Coj
3EN2[AB] ® 19 OE
A1 —tz 31 rj—w B1 2
> 2v At
e
3 : 17
A2 —4———4—»—— ——<—>—1—6 B2 18
A3 —5_‘_’_ —4—)—-1—5— B3 ‘ ——— B1
A4 '6—1—5— —<&p—— B4
14
- AS —>—] —<¢»—— B5
7 13 v Y
A6 ———>— [ 86 oo —
A7 9 > ¢ 1 B7 To Seven Other Channels
A8 —>— |—<»——— B8
symbol is in accordance with ANSI/IEEE Std 91-1984

T This
and |

EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply VOIAge range, VOG « vt vvvrt ittt ittt it ii it -05Vto4.6V
Input voltage range, Vi (see Note 1) ...t e i e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -05Vto7V
Current into any output inthe low state, [ ... ovevree i 96 mA
Current into any output in the high state, lg (seeNote 2) ..., 48 mA
Input clamp current, Ik (Vi <0) . .eeneen et ettt et D e -50 mA
Output clamp current, lok (VO <0) .« ettt e e e ceeees -50 mA
Storage temperature raNge . ...ttt it et e et et e et —-65°C to 150°C

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > VcG.

recommended operating conditions (see Note 3)
MIN MAX | UNIT

\ole} Supply voltage 2.7 3.6 \
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
\ Input voltage 5.5 \"
IoH High-level output current -24 | mA
loL Low-level output current 481 mA
At/Av Input transition rise or fall rate Outputs enabled 10| ns/V
TA Operating free-air temperature -55 125 °C

NOTE 3: Unused or floating control inputs must be held high or low.

*5‘ TeEXAS
INSTRUMENTS
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SN54LVT245

3.3-V ABT OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS413 - MARCH 1994

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

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VIK Voc =27V, l|=-18 mA -1.2 \
VoG = MIN to MAXE, IOH =-100 pA Vcc=-0.2
VOH Ve =27V, IoH =-8mA 2.4 v
Vecc =3V, loH=-24mA 2
Veg=27V loL =100 pA 0.2
IoL =24 mA 0.5
VoL loL =16 mA 04} V
Vcc=3V loL=32mA 0.5
loL =48 mA 0.55
Vcc =36V, V| =V or GND Gontrol pins +1
VGG = 0 or MAXE, Vj=55V . 10
I Vi=55V 100 | pA
Voo =36V Vi=Vce A or B ports§ 5
V=0 -10
V=08V 75
li(hold) Ve =3V Vie2v A or B ports s pA
lozH Vocc =386V, Vo=3V 1 pA
lozL Voo =36V, Vo =05V 1| pa
Outputs high 0.13  0.39
Icc ‘J?E;C%GOY'GND lo=0, Outputs low 88 14| mA
Outputs disabled 0.13  0.39
oSt | e , e oa 05 e
(o] Vi=3Vor0 4 pF
Cio Vo=3Vor0 10 pF
T All typical values are at Vo = 3.3 V, Ta = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VGG or GND
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
{in‘ TEXAS
INSTRUMENTS
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SN54LVT245 , o
3.3-V ABT OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCAS413 - MARCH 1994

switching characteristics over recommended operating free-air temperature range, C, = 50 pF

(unless otherwise noted) (see Note 4)

. Vecc=33V
FROM TO Veg=27V
+0.3V
PARAMETER (INPUT) (OUTRUT) UNIT
MIN MAX| MIN MAX
t : X 4.4 .
PLH AorB BorA 05 52 ns
tPHL 0.5 4.2 4.8
4 . 0.8 5.9 7.3
PZH OE AorB ns
tpzL 1 5.9 7.2
t — 1.5 6.5 7.2
PHZ OE AorB ns
tpLz 1.5 6.1 6.5
NOTE 4: Load circuit and voltage waveforms are shown in Section 1.
1/ /
EXAS
INSTRUMENTS
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SN54LVT245A, SN74LVT245A

3.3-V ABT OCTAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS130D — MAY 1992 — REVISED FEBRUARY 1994

¢ State-of-the-Art Advanced BiCMOS

Technology (ABT) Design for 3.3-V
Operation and Low-Static Power
Dissipation

Supports Mixed-Mode Signal Operation
(5-V Input and Output Voltages With
3.3-V V¢oe)

Supports Unregulated Battery Operation
Downto 2.7V

Typical Vop (Output Ground Bounce)
<0.8VatVgc=33V, Ty =25C
Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

Supports Live Insertion

Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages, Ceramic Chip Carriers (FK), and
Ceramic DIPs (J)

description

These octal bus transceivers are designed
specifically for low-voltage (3.3-V) Vg operation,
but with the capability to provide a TTL interface to
a 5-V system environment.

SN54LVT245A ... J PACKAGE
SN74LVT245A ... DB, DW, OR PW PACKAGE

(TOP VIEW)
R [+~ 20f] Voo
At ]2 19{] OF
A2 (|3 18[] B1
A3 [}4 17[1 B2
A4 [ls 16[] B3
A5 (|6 15[] B4
A6 |7 14]1B5
A7 [l8 13[] B6
A8 []o 12[] B7
GND (10 11[] B8
SN54LVT245A . . . FK PACKAGE
(TOPVIEW)
<z o> |o
asff2 1 1918': a1
A4 15 17[] B2
A5 []6 16[] B3
A6 []7 15(] B4
A7 |8 14[] BS
9 10 11 12 13
(onm | | o T V|
RSB A
0]

The "LVT245A is designed for asynchronous communication between data buses. The device transmits data
from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control
(DIR) input. The output-enable (OE) input can be used to disable the device so the buses are effectively isolated.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT245A is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT245A is characterized for operation over the full military temperature range of —-55°C to 125°C.
The SN74LVT245A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
— OPERATION
Ol DIR
L L B data to A bus
L H A data to B bus
H X Isolation

UNLESS OTHERWISE NOTED this document contains PRODUCTION

current as of date. Products oontorm to

speclneauons per the teams of Texas Instruments standard
oes N

paramm.

include usung o?ngl b TEXA
lNSTRUMENTS
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SN54LVT245A, SN74LVT245A
3.3-V ABT OCTAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS130D ~ MAY 1992 - REVISED FEBRUARY 1994
logic symbolt logic diagram (positive logic)
1
DIR ——ﬁ 3EN1[BA] I__C ) ( 91
3EN2[AB] o o
A1 —t‘__z -v11 r‘j_w B1 2
> 2v Al
L
A2 —-i————<—>— —<+—:: B2 18
A3 -—é———'(—b—- -—-4-)—15 B3 ——— B1
A4 ——>—] —<>——— B4
6 14
A5 ‘;“‘*P— """’T BS vwv
A6 ———>— —>—— B6 N——
A7 9 > > 1 B7 To Seven Other Channels
A8 ———<>— —<>——— B8

1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and

|EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

SupPly VOIAGE FANGE, VGG « - v vt et et e e i ee ittt e e i e e et a e aaanans -05Vto46V
Input voltage range, Vi (see NOte 1) ..o iiiii i e e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... =05Vto7V
Current into any output in the low state, Ig: SNS4ALVT245A ... ... oot 96 mA
: SN74ALVT245A ..o i 128 mA

Current into any output in the high state, Ig (see Note 2): SNB4LVT245A ..............coveinatn, 48 mA
SN74LVT245A ... ... 64 mA

Input clamp current, ik (VI <0) ourneiini e et i e =50 mA
Output clamp current, ok (VO <0) «.oviriniii i it e e -50 mA
Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): DBpackage .................... 0.6 W
DWpackage ........c.covuennnn. 1.6 W

PWpackage ..........cccovuntn 0.7W

Storage temperature raNQe ... ....ovviur et ee ettt e e et —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

impl

ied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Ve
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

2-40
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SN54LVT245A, SN74LVT245A
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS130D - MAY 1992 - REVISED FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT245A | SN74LVT245A UNIT
MIN MAX MIN  MAX

Vce Supply voltage 2.7 3.6 2.7 3.6 \'
VIH High-level input voltage ' 2 v
VIL Low-level input voltage 0.8 1
Vi Input voltage K 5.5 v
IoH High-level output current Wﬁ -24 -32 mA
loL Low-level output current @; 48 64| mA
At/Av  Input transition rise or fall rate I Outputs enabled & 10 10| ns/V
TA Operating free-air temperature "-55 125 | -40 85| °C

NOTE 4: Unused or floating control inputs must be held high or low.

PRODUCT PREVIEW Information concerns products in the formative or
31| ﬂhw of development. Characteristic data and other
cal

c.n,,o.%?:c::um*w;:ﬂ::t:mmf““‘""°""° b TEXAS
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SN54LVT245A, SN74LVT245A
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS130D - MAY 1992 — REVISED FEBRUARY 1994

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

SN54LVT245A SN74LVT245A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
VIK Voc =27V, | =-18 mA . -1.2 -1.2 \"
VoG = MIN to MAXE, IoH = -100 pA Vog-0.2 Vcg-0.2
Voo =27V, loH=—-8mA 2.4 2.4
VoH CC OH v
IOH =-24 mA 2
Vecc=3V
loH=-32mA 2
loL =100 0.2 0.2
Veg=27V oL s
loL =24 mA 0.5 0.5
loL=16 mA 0.4 0.4
VoL oL '
loL=32mA 0.5 0.5
Vcc=3V
loL = 48 mA 0.55
loL =64 mA S 0.55
Voo =36V, V| = Voi or GND 5o +1
cC 1= cC Control pins &:Q
Voc=0orMAX¥, V=55V A% 10 10
Iy Vj=55V A 100 20| pA
Vocc=36V Vi =Vaoo Aor B ports§ e 5 5
V=0 8 -10 -10
l )
off Voo =0, ViorVo=0to4.5V & +100| pA
I Veg=3V Vi-08V A or B ports s L A
I(hold) cc= V-2V po s s
lozH Vec =386V, Vo=3V 1 1 pA
lozL Voc=36V, Vo=05V ~1 -1 pA
Outputs high 0.13 0.5 0.13 0.19
Vcc=36V, lo=0, Outputs low 8.8 14 8.8 12
! mA
cC V| = Vgg or GND Outputs
f 0.13 0.5 0.13  0.19
disabled
Voc=3Vto36V, OneinputatVgc-0.6YV,
q CC » P! cC f
alce Other inputs at Vg or GND 03 02| mA
Gi Vi=3Vor0 4 4 pF
Cio Vo=3Vor0 10 10 pF

1 All typical values are at VoG = 3.3 V, Ta = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VoG or GND
9 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

PRODUCT PREVIEW information concerns products In the formative or
design of development. Characteristic data and other
‘ﬁ: fications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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SN54LVT245A, SN74LVT245A
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS130D —~ MAY 1992 ~ REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Note 5)

SN54LVT245A SN74LVT245A
FROM TO Vog=3.3V _ Voc =33V _
PARAMETER (INPUT) (OUTPUT) 0.3V Veg=27V 08V Vcc=27V | UNIT
MIN MAX| MIN MAX| MIN TYP MAX| MIN MAX
t 1 46| ¢ 5.3 1 25 4 5.2
PLH AorB BorA =3 ns
tPHL 1 41l 5.7 1 25 4 5.5
t — 1.1 6.1 7.2 1.1 33 5.9 7.1
PZH OE AorB é ns
tpzL 15 68 8 15 38 65 ) 7.9
t _ 22 ,iB.2 7] 22 43 59 6.5
PHZ OE AorB e ns
tpLZ 2 %763 5.9 2 39 55 5.6

NOTE 5: Load circuit and voltage waveforms are shown in Section 1.

PRODUCT PREVIEW products in the or
design of Characteristic data and other i

ﬁaﬁoph::‘m design goamm Instruments reserves the right to EXAS
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SN54LVT273, SN74LVT273
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS

WITH CLEAR
SCBS136C — MAY 1992 ~ REVISED FEBRUARY 1994

® State-of-the-Art Advanced BICMOS SN54LVT273. .. J PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT273... DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation — U

CLR V

® Supports Mixed-Mode Signal Operation 1Q E ; fg % BSC
(5-V Input and Output Voltages With (s 18l 8D
3.3-VV¢e)

cc ; 2D [} 4 170 7D

® Supports Unregulated Battery Operation 2Q(]s 16{] 7Q
Down to 2.7V 3Q[]s 15[l 6Q

® Buffered Clock and Direct Clear inputs 3D [}7 14]] 6D

¢ Individual Data Input to Each Flip-Flop 4Dfls  13]]5D

® Typical Vo p (Output Ground Bounce) G;g E ?0 1? % g(l?K
<08VatVgc=3.3V,Tp =25°C

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds SN54'-"T27g;\-"';’§v')’A°KAGE
200 V Using Machine Model 4
(C =200 pF, R=0) 996’>°°

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17 321219 i

e Bus-Hold Data Inputs Eliminate the Need gg : :7[ e
for External Pullup Resistors safls 160 7q

® Package Options Include Plastic ik 15[ sQ
Small-Outline (DW), Shrink Small-Outline w8 14[] 6D
(DB), and Thin Shrink Small-Outline (PW) 9 10 11 12 '1_3|
Packages, Ceramic Chip Carriers (FK), and oo 'zuo' o
Ceramic DIPs (J) S ZJ0OD

o O
description

These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) Vg operation, but with the
capability to provide a TTL interface to a 5-V system environment.

The 'LVT273 is a positive-edge-triggered flip-flop with a direct clear input. Information at the data (D) inputs
meeting the setup time requirements is transferred to the Q outputs on the positive-going edge of the clock pulse.
Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the
positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-input signal has no effect
at the output.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

The SN74LVT273 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT273 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74LVT273 is characterized for operation from —40°C to 85°C.

UNLEss OTHERWlSE NOTED lms document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated
date. Products conform to
spocmeaﬂons per m mmls ol Texas Instruments standard warrant
g does not include testing of all
pcumm
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SN54LVT273, SN74LVT273
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS

WITH CLEAR

SCBS136C ~ MAY 1992 — REVISED FEBRUARY 1994

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
CLR CLK D Q
L X X L
H T H H
H T L L
H HorL X Qo
logic symbolt
1
CLR —11——5 R
CLK > C1
3 1 - 2
1D 1D 1Q
4 5
2D 2Q
7 6
3D 3Q
8 9
ap 4Q
13 12
5D 5Q
14 15
6D 6Q
17 16
7 7Q
18 19
8D 8Q
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
1D 3D 4D 5D 6D 7D 8D
“ 17 18
CLk CLK(l)
D 1D 1D
> C1 > C1 > C1 > Ci > C1 > C1 > C1 > c1
R r R R 1 R R r R J—‘ R R
— R
IR LCD ° ° \ \ o .
|2 |5 |6 |9 |12 |15 |1e 19
1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q
‘V TEXAS
INSTRUMENTS
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SN54LVT273, SN74LVT273
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS
WITH CLEAR

SCBS136C — MAY 1992 — REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG vttt e -05Vto4.6V
Input voltage range, Vi(seeNote 1) ....oiiiiiiii i P -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any output in the low state, lo: SN54LVT273 ... . ..., 96 mA
SN7ALVT273 ..t e 128 mA

Current into any output in the high state, Ig (see Note 2): SNB4LVT273 ..........ciiiiiiiint, 48 mA
SN74LVT273 ... 64 mA

Input clamp current, Ik (V1< 0) ..o -50 mA
Output clamp current, lok (VO <0) « vt e it -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):DBpackage .................... 0.6 W
DWopackage ................... 1.6 W

PWpackage ................... 0.7W

Storage temperature ranNge .. .......c.eiiurne ettt ai i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE

S: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. This current will only flow when the output is in the high state and Vo > Vgc.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT273 | SN74LVT273 UNIT
MIN MAX| MIN MAX
\ele} Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 4 2 \"
ViL Low-level input voltage £70.8 08| Vv
V) Input voltage 4" 5.5 5.5 \
I0H High-level output current g3 —24 -32| mA
loL Low-level output current fﬁ‘?‘ 48 64| mA
At/Av  Input transition rise or fall rate g 10 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
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SN54LVT273, SN74LVT273
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS
WITH CLEAR

SCBS136C — MAY 1992 — REVISED FEBRUARY 1994

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

SN54LVT273 SN74LVT273
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPT MAX
VIK Vee=27V, I|=—18 mA -1.2 -1.2 \
Voo = MIN to MAXE, o =100 pA Vog-0.2 Vog-0.2
Vog=27V, IOH=-8mA 24 2.4
Vou cc OH v
IOH = -24 mA 2
Vee=3V
loH=-32mA 2
loL = 100 0.2 0.2
Vog=27V oL pA
loL =24 mA 0.5 0.5
loL =16 mA i 04 0.4
VoL ,ﬁ? v
v 3V loL =32mA @f 0.5 0.5
ce= IoL = 48 mA ggf 0.55
IoL =64 mA a 0.55
Voc=0orMAXY, Vj=55V “;:; 10 10
’ V| = Vgg or GND Control pins o8 +1 +1 A
Vog=3.6V V=V 1 1
ceC 1= *CC Data pins <
V=0 -5 -5
| Vog=3V Vi-08V Data inputs L& © pA
I(hold) cc= Vie2V p 75 75
| Voo=3.6V, I0=0, Outputs high 012  0.19 0.12  0.19
ce V| =Vgc or GND Outputs low 8.6 12 8.6 12
Vcc=3Vto36V, OneinputatVgc-0.6V,
Algc$ Other inputs at Vo or GND 02 02 mA
Ci Vi=3Vor0 4 pF
Co Vo=3Vor0 8 pF

T All typical values are at Vo = 3.3 V, TA 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VoG or GND.

timing requirements over recommended operating free-air temperature range (unless otherwise
note

SN54LVT273 SN74LVT273
Vec=33V _ Vecc =33V _
0.3V Vec=27V $03V Vcc=27V | UNIT
MIN MAX|] MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 MHz
tw Pulse duration . %$ 3.3 3.3 ns
Data high or low o 23 27
tsu Setup time before CLKT e ,'g ﬁ@ - ns
CLR high ; 2.7 3.2
th Hold time after CLKT Data high or low 0 0 ns

PRODUCT PREVIEW Information concerns products In the formative or
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SN54LVT273, SN74LVT273
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS
WITH CLEAR

SCBS136C — MAY 1992 — REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Note 5)

SN54LVT273 SN74LVT273
FROM TO Vec =33V _ Vee=3.3V _
PARAMETER (INPUT) (OUTPUT) “ 0.8V Vec=27V 0.8V Vec=27V | UNIT
MIN MAX| MIN MAX| MIN TYP MAX| MIN MAX
fmax A 150 MHz
t i 17 35 55 6.3
PLH CLK AnyQ 3 I ns
tPHL o 19 385 55 5.9
tPHL CLR AnyQ K 13 32 51 62| ns

NOTE 5: Load circuit and voltage waveforms are shown in Section 1.

PRODUCT PREVIEW
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SN54LVT543, SN74LVT543
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS137B ~ MAY 1992 — REVISED FEBRUARY 1994

SN54LVT543. .. JT PACKAGE
SN74LVT543... DB, DW, OR PW PACKAGE
(TOP VIEW)

® State-of-the-Art Advanced BiCMOS
Technology (ABT) Design for 3.3-V
Operation and Low Static Power

Dissipation ' . EBA [l 1 YU, 1 Voo
® Supports Mixed-Mode Signal Operation OEBA [] 2 23[] CEBA
(5-V Input and Output Voltages With INRIE 22(] B1
3.3-V Vce) afls  21flB2

® Supports Unregulated Battery Operation A3[]s 20[] B3
Down to 2.7V Adle 19]] B4

® Typical Vgp (Output Ground Bounce) As |7 18] BS
<0.8VatVgg=3.3V, Ta =25C Ac6lls  17[lB6

® ESD Protection Exceeds 2000 V Per ATllo  1e]lB7
MIL-STD-883C, Method 3015; Exceeds A8t 1sllBs
200 V Using Machine Model CEAB[ 11 14|l [EAB
(C =200 pF,R=0) GND [] 12 13|] OEAB

Latch-Up Performance Exceeds 500 mA

Per JEDEC Standard JESD-17

SN54LVT543 . .. FK PACKAGE

® Bus-Hold Data Inputs Eliminate the Need (TOP VIEW)
for External Pullup Resistors |§ ’g o ,5
- (W © OW v~
® Supports Live Insertion <|[O|l3 Z5 0 m
® Package Options Include Plastic (’ '7"3";'7“;8";7";6'
Small-Outline (DW), Shrink Small-Outline A2l] 5 25[] B2
(DB), and Thin Shrink Small-Outline (PW) A3f] 6 24[] B3
Packages, Ceramic Chip Carriers (FK), and A7 23[] B4
Ceramic DIPs (JT) NC[] 8 22[NC
L Asf] 9 21[]B5
description A6[] 10 20[] B6
These octal transceivers are designed specifically A7[] N 314 1516 1718‘9[: B7
for low-voltage (3.3-V) Vg operation, but with the o | e e e e
capability to provide a TTL interface to a 5-V 22 <2> a lg ot
system environment. Ho g w

The’LVT543 octal transceiver contains two sets of
D-type latches for temporary storage of data
flowing in either direction. Separate latch-enable
(LEAB or LEBA) and output-enable (OEAB or
OEBA) inputs are provided for each register to
permit independent control in either direction of
data flow.

NC - No internal connection

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA,
and OEBA inputs.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1994, Texas Instruments Incorporated
DATA Information current as of publication date. Products conform to
spscmeeuons per the terms of Texas Insu'umen't‘sastandm warran

does not ude testing of all
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SN54LVT543, SN74LVT543
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS137B —- MAY 1992 ~ REVISED FEBRUARY 1994

description (continued)

The SN74LVT543 is available in TI's shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT543 is characterized for operation over the full military temperature range of =55°C to 125°C. The
SN74LVT543 is characterized for operation from —40°C to 85°C.

FUNCTION TABLET
INPUTS __| output
CEAB LEAB OEAB A B
H X X X z
X X H X z
L H L X Bot
L L L L L
L L L H H

T A-to-B data flow is shown; B-to-A flow control is the
same except that it uses CEBA, LEBA, and OEBA.

1 Output level before the indicated steady-state input
conditions were established.

logic symbol$
2
OEBA —— I 1EN3
23
CEBA — a1
1
LEBA —— D 1c5
13
OEAB —— 2EN4
M
CEAB G2
14
[EAB —— D 2cs
3 1 L 22
R~ S
60 1 4V
4 21
A2 —e—>— —<—>—— B2
5 20
A3 6—4—’— —4—’-—6- B3
A4 —7—<—>—— —4—’7- B4
A5 ——>— —<—>»—— BS5
8 17
A6 ——<4—>— —<¢—>»—— B6
9 16
A7 ——e—>—] —4‘*‘";;' B7
Ae —2 > —<—>—— B8

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the DB, DW, JT, and PW packages.

‘@i TEXAS
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SN54LVT543, SN74LVT543
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS137B ~ MAY 1992 — REVISED FEBRUARY 1994

logic diagram (positive logic)

22

A
Y

o

A

B1

A 4

1D

-
~

\4

To Seven Other Channels
Pin numbers shown are for the DB, DW, JT, and PW packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« vvveevieii i e e -05Vto4.6V
Input voltage range, V| (SE8 NOte 1) ... vui e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... =0.5Vto7V
Current into any output in the low state, Ig: SNS4LVTE43 ... ...ttt 96 mA
SN74ALVTE43 ..o i 128 mA

Current into any output in the high state, Ip (see Note 2): SN54LVT543 ...........civininann.. 48 mA
SN74LVTE43 ... .o 64 mA

Input clamp current, Ik (V] <0) oot e e e -50mA
Output clamp current, lok (VO <0) .« o vinr i ettt -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3):DBpackage ................... 0.65W
DWpackage ..............co.n 1.7W

PWpackage ................... 0.7W

Storage temperature range . .......oviitiiii ittt e i e —-65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voitage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > VoG
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.
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SN54LVT543, SN74LVT543
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS137B ~ MAY 1992 — REVISED FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT543 | SN74LVT543 UNIT
MIN MAX| MIN MAX

Vce Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 *; 2 \
ViL Low-level input voltage &‘O.B 0.8 \
' Input voltage 4" 565 55 \
loH High-level output current L5 —24 -32]1 mA
loL Low-level output current S 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled S 10 10| ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

PRODUOT PREVIEW Information concerns products in the formative or
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SN54LVT543, SN74LVT543
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS1378 — MAY 1992 — REVISED FEBRUARY 1994

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

SN54LVT543 SN74LVT543
PARAMETER TEST CONDITIONS UNIT
. MIN TYPT MAX| MIN TYPT MAX
VIK Voo =27V, l|==18 mA -1.2 -1.2 \'
VoG = MIN to MAXE,  IgH =—100 pA Voe-0.2 Vcc-0.2
Voc =27V, loH=—-8mA 24 24
VOH CC OH v
loH=-24mA 2 )
Voc=3V
loH=-32mA 2
loL = 100 0.2 0.2
Voo =27V oL LA
IoL =24 mA 05 0.5
loL =16 mA 0.4 04
VoL oL \"
loL =32mA 0.5 0.5
Vec=3V
loL =48 mA 0.55
loL =64 mA kS 0.55
Voc =36V, V| = VoG or GND S 41 +1
Control pins
Voo =0orMAXE,  V|=55V P & 10 10
I Vi=55V N 20 20| pA
Voc=36V Vi =Vee Aor B ports$ o 5 5
Vj=0 o -10 -10
loff Voo =0, ViorVo=0t045V A +100| pA
| VoG =3V Vi=08V AorBports |—0 L WA
I(hold) cC= V-2V P 75 75
lozH Voc=36V, Vo=3V 1 1 pA
lozL Vcc=36V, Vo=05V -1 -1 pA
Outputs high 0.13  0.19 0.13  0.19
Vcc=36V, lo=0, Outputs low 8.8 12 8.8 12
Icc V) =V or GND mA
1=ree Outputs 013 0.19 013 0.19
disabled
Vcc=3Vto 3.6V, One input at Vog - 0.6 V.
q CC i P! CcC ,
alcc Other inputs at Voc or GND 02 021 mA
Ci Vi=3Vor0 45 45 pF
Cio Vo=3Vor0 11 11 pF
1 Al typical values are at VoG = 3.3 V, T = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VoG or GND
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce or GND.
PRODUCT PREVIEW products In the formative or N
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SN54LVT543, SN74LVT543
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS137B — MAY 1992 — REVISED FEBRUARY 1994

timing requirements over recommended operating free-air temperature range (unless otherwise

note:
SN54LVT543 SN74LVT543
Vcg=33V _ Vo =33V _
0.3V Vee=27V 03V Vec=27V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
tw Puise duration | LEAB or LEBA low 3.3 é§3 3.3 3.3 ns
Data before LEAB or High ] a5 0 0 0
: ) LEBAT Low 0.8 11 0.8 1.1
tsu Setup time - - ns
Data before CEAB or High 0 £ 0 0 0
CEBAT Low 09 a3 12 0.9 1.2
Data after LEAB or LEBAT 1.7 L3 1.7 1.7 1.7
4 Hold time ————
h m Data after CEAB or CEBAT s & | 1s 18 18 ne

switching characteristics over recommended operating free-air temperature range, C, = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVT543 SN74LVT543
FROM TO Vec=3.3V _ Voc=33V _
PARAMETER (INPUT) (OUTPUT) 0.8V Veg=27V 0.3V Vcc=27V | UNIT
MIN MAX| MIN MAX| MIN TYP MAX| MIN MAX
t 1 49 5.7 1 29 47 5.5
FLH AorB BorA ns
tPHL 1 4.8 2 6 1 33 46 5.8
tPLH- _ 1 6.1 i 75 1 4 59 7.3
PLH e AorB i ns
tPHL 1 5.9 | & 75 1 4.1 5.7 7.3
t _ 1 6 7.8 1 4.1 5.8 7.6
PzH OE AorB ns
tpzL 1.1 6.8.1 84| 14 45 6.4 8.2
—
t __ 24 73| 24 48 65 7.1
PHZ OF AorB “@7 ns
tpLz 2 &6 6.1 2 4 58 5.9
t _ 1 6.2 7.8 1 42 6 7.6
Pz CE AorB ns
tpzL 14 69 85| 14 47 67 8.3
t — 23 66 73| 23 47 64 7.1
PHZ CE AorB ns
tpLz 2 56 5.8 2 38 54 5.6

NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
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SN54LVT573, SN74LVT573
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
SCBS138B — MAY 1992 — REVISED FEBRUARY 1994
® State-of-the-Art Advanced BICMOS SN54LVT573...J OR W PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT573...DB, DW, OR PW PACKAGE
Operation and Low Static Power (TOP VIEW)
Dissipation

® Support Mixed-Mode Signal Operation (5-V
Input and Output Voltages With 3.3-V V¢g)

® Support Unregulated Battery Operation
Down to 2.7V

® Typical Vo p (Output Ground Bounce)
<0.8VatVgc =33V, Tp =25°C

® ESD Protection Exceeds 2000 V Per

MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model (C = 200 pF,

R=0)

® Latch-Up Performance Exceeds 500 mA SN54LVT573 . . . FK PACKAGE
Per JEDEC Standard JESD-17 (TOP VIEW)

® Bus-Hold Data Inputs Eliminate the Need Qo Ig >8 e}

for External Pullup Resistors

® Supports Live Insertion

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages, Ceramic Chip Carriers (FK),
Flatpacks (W), and DIPS (J)

2Q
3Q
4Q
5Q
6Q

description

These octal latches are designed specifically for low-voltage (3.3-V) V¢ operation, but with the capability to
provide a TTL interface to a 5-V system environment.

The eight latches of the ‘LVT573 are transparent D-type latches. While the latch-enable (LE) input is high, the
Q outputs follow the data (D) inputs. When the latch enable is taken low, the Q outputs are latched at the logic
levels that were set up at the D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus
lines without need for interface or pullup components. The output-enable (OE) input does not affect the internal
operations of the latches. Old data can be retained or new data can be entered while the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT573 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT573 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVT573 is characterized for operation from —40°C to 85°C.

PRODUCTION DATA information Is current as of publication date. Copyright © 1994, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN54LVT573, SN74LVT573
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS138B — MAY 1992 - REVISED FEBRUARY 1994

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
logic symbolt logic diagram (positive logic)
1
OF —;1———5‘EN o 1 CD
LE c1 “
2 -1 C 19 LE ———l >
[
D — 1D v = @ ]
2D 2Q c1
4 17 2
3D 3Q 1D 1D
5 16
4D 4Q
6 15
5D - ” 5Q
6D 6Q v A4
8 13 7
7D . " 7Q
8D 8Q To Seven Other Channels

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

. SUPPlY VORAGE FraNGE, VG « v v vt vttt ti e eit it e e i i
Input voltage range, Vi (Se@ NOte 1) ...t e e
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1)
Current into any output in the low state, lo: SNB4LVTE73 ......coiiiiiiiiiiiiiininnns,

SN74ALVTS73 ..

Current into any output in the high state, Io (see Note 2): SN54LVTSE73 ................ee.
SN74LVTS573 ... oiiiieeees

Input clamp current, K (VI<O0) o oviniii i it s
Output clamp current, oK (VO <0) wuvneiuiniii it
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package .............
DW package ............

PW package ............

Storage temperature range

-0.5Vto4.6V

-05Vto7V

. =05Vto7V

96 mA

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1.
2. This current will only flow when the output is in the high state and Vo > Ve

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.

For more information, refer to the Package Thermal Considerations application note.
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SN54LVT573, SN74LVT573
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS138B ~ MAY 1992 — REVISED FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT573 | SN74LVT573 UNIT
MIN MAX| MIN MAX

\ole} Supply voltage 2.7 3.6 2.7 3.6 \"
ViH High-level input voltage 2 2 \'
VL Low-level input voltage 0.8 0.8 \
\ Input voltage 5.5 55 Vv
IoH High-level output current -24 =321 mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate Outputs enabled 10 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

PRODUCT PREVIEW products In or
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SN54LVT573 SN74LVT573
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS

SCBS138B - MAY 1992 — REVISED FEBRUARY 1994

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

SN54LVT573 SN74LVT573
PARAMETER TEST CONDITIONS UNIT
, MIN TYPt MAX| MIN TYPT mAX
VIK Vec=27V, l|=-18 mA -1.2 -1.2 \
VGG = MIN to MAX¥, IoH =-100 pA Voo-0.2 Veo-0.2
Voc=27V, loH=-8mA 2.4 24
VOH CC __OH v
IOH =-24 mA 2
Vec=3V
loH =-32 mA 2
loL = 100 0.2 0.2
Voo=27V oL LA
IoL = 24 mA 0.5 0.5
loL=16mA 0.4 0.4
voL oL v
loL=32mA 0.5 0.5
Voc=38V
loL =48 mA 0.55
ioL =64 mA 0.55
Voc=0orMAX¥,  Vi=55V 50 10
| = Vo or GND Control pins +1 +1 WA
|
Voc=36V Vi=V, 1 1
cc 1=7cC Data inputs
Vi=0 -5 -5
loff Vce =0, ViorVo=0t04.5V +100| pA
| Voo =3V Vi=08V Data inputs LE 5 WA
= i
H ce Vj=2V P 75 -75
lozH Vecc=386V, Vo=3V 1 1 pA
lozL Vec=3.6V, Vo =05V -1 1| pA
Outputs high 0.13  0.39 0.13 0.19
Vcc=36V, lo=0, Outputs low 8.6 14 8.6 12
I mA
CC V| = VG or GND Outputs
. 0.13  0.39 0.13 0.19
disabled
Vcc=3Vto3.6V, OneinputatVoc—-086V,
algc$ Other inputs at Vo or GND 08 0.2 mA
Cj Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

1 All typical values are at VGG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGG or GND.
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SN54LVT573, SN74LVT573
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS138B ~ MAY 1992 — REVISED FEBRUARY 1994

timing requirements over recommended operating free-air temperature range (unless otherwise

note
SN54LVT573 SN74LVT573
Vee =33V . Vec=3.3V _
H0.3V Vec=27V 0.3V Vec=27V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX

tw Pulse duration, LE high 3.3 3.3 3.3 3.3 ns
tsu Setup time, data before LEL High or low 1 0.9 0.7 0.6 ns
th Hold time, data after LEL High or low 1.8 2 1.6 1.8 ns

switching characteristics over recommended operating free-air temperature range, Cp_ = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVT573 SN74LVT573
FROM TO Vecc=33V _ Vec =33V _
PARAMETER (INPUT) (OUTPUT) 0.3V Vee=27V 0.3V Vcc=27V | UNIT
MIN MAX| MIN MAX| MIN TYP MAX| MIN MAX
t 0.5 4.7 4.9 1 25 4.2 4.7
PLH D Q ns
tPHL 0.5 4.9 5.4 1 2.7 4.3 5.2
t 1 6 6.9 1.6 3.5 5.6 6.3
£Lh LE Q ns
tPHL 1.4 6.9 7.6 25 4.3 6.5 7.2
t — 0.5 5.3 6.4 1 2.8 5.1 6.2
PZH OE Q ns
tpzL 0.7 5.7 7.2 1.3 3.3 55 6.6
t — 1.2 .9 6.9 2 3.7 5.7 6.7
PHZ OF Q > ns
tprz 1 54 55| 15 3 46 5.1
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
‘b TEXAS
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SN54LVT574, SN74LVT574
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS
SCBS139B — MAY 1992 — REVISED FEBRUARY 1994

® State-of-the-Art Advanced BICMOS SN54LVT574...J OR W PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT574 . .. DB, DW, OR PW PACKAGE
Operation and Low Static Power (TOP VIEW)
Dissmatlm:l . oel+ Voo

® Support Mixed-Mode Signal Operation (5-V 10(2 1Q
Input and Output Voltages With 3.3-V Vgc) 20(ls 2Q

® Support Unregulated Battery Operation 304 3Q
Down to 2.7V 4D [ls 4Q

® Typical Vo p (Output Ground Bounce) 5D (e 5Q
<0.8VatVgg =33V, Ty =25°C 6D []7 6Q

® ESD Protection Exceeds 2000 V Per 7D [l8 7Q
MIL-STD-883C, Method 3015; Exceeds 8Dffo  r2J8Q
200 V Using Machine Model (C = 200 pF, GND [} 10 CLK
R=0)

® Latch-Up Performance Exceeds 500 mA SNB4LVTS74. . . FK PACKAGE
Per JEDEC Standard JESD-17 (Top "'E(l"’

® Bus-Hold Data Inputs Eliminate the Need QoL
for External Pullup Resistors

® Supports Live Insertion aof4® 2" 2% 2q

® Package Options Include Plastic 4Dl 5 170 3
Small-Outline (DW), Shrink Small-Outline spl] 6 16[] aq
(DB), and Thin Shrink Small-Outline (PW) eDl]7 15[] sq
Packages, CGeramic Chip Carriers (FK), 7ol 8 14[0 6Q
Flatpacks (W), and DIPS (J) S 1o 1 12 13
i aox

description © % a 8r

These octal flip-flops are designed specifically for low-voltage (3.3-V) Vg operation, but with the capability to
provide a TTL interface to a 5-V system environment.

The eight flip-flops of the ‘LVT574 are edge-triggered D-type flip-flops. On the positive transition of the clock
(CLK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus
lines without need for interface or pullup components. The output-enable (OE) input does not affect the internal
operations of the flip-flops. Old data can be retained or new data can be entered while the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT574 is available in TI's shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVT574 is characterized for operation from —40°C to 85°C.

PRODUCTION DATA Information Is current as of publication date. . Copyright © 1994, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments '
standard warranty. p g does not Include T

testing of all parameters. EXAS
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SN54LVT574, SN74LVT574
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS139B - MAY 1992 — REVISED FEBRUARY 1994

~ FUNCTION TABLE
(each flip-fiop)
INPUTS OUTPUT
OF CLK D Q
L T H H
L 0 L L
L HorlL X Qp
H X X z
logic symbolt logic diagram (positive logic)
1
OFE —MNEN o
oLk 2 > C1
2 1 r 19 CLK _U_D—
1D 1D VI 1Q —
3 18 o1 [\J\
4 17 2 l/
3D 5 16 3Q 1D 1D
o — = 4
50 — o+ J
0 8 13 5Q \'__V_V/
8D ———] L ° s To Seven Other Channels

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

SUpPly VOIAGE FaNGE, VGG « v vt e e ten it et e e e a e -05Vto4.6V
Input voltage range, Vi (see NOte 1) ... e e e e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Ig: SNS4LVTS74 .......c.oviiiiiiiiiiiiii e 96 mA
SN7ALVTSE74 ..ot 128 mA

Current into any output in the high state, Ig (see Note 2): SNB4LVTE74 ..ottt 48 mA
SN74LVTE74 ... 64 mA

Input clamp current, Ik (VI <0) ..ot e =50 mA
Output clamp current, ok (VO <0) . e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package .................... 0.6 W
DWpackage ........ccoovvnneen 1.6 W

PWpackage ................... 0.7W

Storage tempPeratlure range .. ... ..evotie ettt e —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the outputis in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.
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SN54LVT574, SN74LVT574
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS139B — MAY 1992 — REVISED FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT574 | SN74LVT574 UNIT
MIN MAX| MIN MAX

\ele} Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 2 Vv
VL Low-level input voltage 0.8 0.8 Y
\ Input voltage 55 5.5 Vv
loH High-level output current -24 -32| mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate Outputs enabled 10 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.
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SN54LVT574, SN74LVT574
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS139B — MAY 1992 - REVISED FEBRUARY 1994

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

: SN54LVT574 SN74LVT574
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPT MAX
ViK Voo =27V, I =-18 mA 1.2 ~ 12| Vv
VGG = MIN to MAX¥, 1oy = 100 pA Vog-0.2 Vgog-0.2
Vo =27V, loH=-8mA 2.4 2.4
“VoH CC OH v
Voc=3V
IOH = -32 mA 2
loL =100 0.2 0.2
Vec=27V oL s
oL =24 mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL \
loL =32 mA 0.5 0.5
Voc=3V
loL = 48 mA 0.55
iOL = 64 mA 0.55
Voc=0orMAX¥, V=55V 50 10
| Vi =Vcg or GND Control pins +1 1 uA
| .
Vcc=386V V)=V, 1 1
cc 1= CC Data inputs
Vi=0 -5 -5
loff Vce =0, ViorVo=0t04.5V +100 | pA
| Voo =3V Vi=08V Data inputs L& i WA
1(hold) CC= V=2V P! 75 75
lozH Voc=36V, Vo=3V 1 1 pA
lozL Voc =36V, Vo=05V -1 -1 pA
Outputs high 0.13  0.39 0.13 0.19
Voo=36V, 0 =0, Outputs low 8.7 14 8.7 12
| mA
cC V| = VG or GND Outputs
) 0.13  0.39 0.13  0.19
disabled
Vcc=3V1t36V, OneinputatVcc-06V,
algc$ Other inputs at Vo or GND 08 02| mA
(o] Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

1 All typical values are at VoG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
-§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGG or GND.

timind% requirements over recommended operating free-air temperature range (unless otherwise
‘note

SN54LVT574 SN74LVT574
Vec =33V _ Vcc=3.3V .
0.3V Vec=27V 0.3V Vec=27V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX

folock  Clock frequency 0 150 0 150 0 150 0 150 | MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 3.3 ns
tsu Setup time, data before CLKT High or low 2 2.4 2 2.4 ns
th Hold time, data after CLKT High or low 0.9 0.9 0.3 : 0 ns

{if TeExAs
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SN54LVT574, SN74LVT574
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS139B - MAY 1992 - REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVT574 SN74LVT574
FROM TO Voc=33V - Vec=3.3V _
PARAMETER (INPUT) (OUTPUT) 0.3V Vec =27V H0.3V Vec=27V UNIT
MIN MAX| MIN MAX MIN TYP MAX| MIN MAX
fmax 150 150 150 150 MHz
t 1 5.9 6.6 1.7 3.6 54 6.2
PLH CLK Q ns
tPHL 1 6.1 68| 24 43 59 6.6
t 0.5 5.9 741 1 29 4.8 59
PZH oE Q ns
tpzL 0.5 53 6.4 1.3 3.4 5.1 6.2
t — 0.7 5.9 6.6 1.9 4 5.5 5.9
PHZ OE Q ns
tpLz 05 5.1 5.1 1.7 32 45 45
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
‘b TEXAS
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SN54LVT646, SN74LVT646
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS140B ~ MAY 1992 ~ REVISED JANUARY 1994
® State-of-the-Art Advanced BiCMOS. SN54LVT646. .. JT OR W PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT646 ... DB, DW, OR PW PACKAGE
Operation and Low Static Power (TOP VIEW)
DISSIpatIOI-'I _ - cwkas {1 U 24f] Voo
® Support Mixed-Mode Signal Operation (5-V sAB (]2 23[] cLkBA
Input and Output Voltages With 3.3-V Vgg) DIR([]s 20[] sBA
® Support Unregulated Battery Operation Al []4 21[] OE
Down to 2.7 V A2[]s 20[] B1
® Typical Vg p (Output Ground Bounce) A3le 19]] B2
<0.8VatVec =33V, Ty =25°C A4[]7 18]] B3
e ESD Protection Exceeds 2000 V Per A5[ls 7]l B4
MIL-STD-883C, Method 3015; Exceeds , Asllo  16[ BS
200 V Using Machine Model (C = 200 pF, A7[l10 15[ B6
R=0) Asfl11  1afl B7
® Latch-Up Performance Exceeds 500 mA GND[j12 131 B8
Per JEDEC Standard JESD-17
® Bus-Hold Data Inputs Eliminate the Need SN54LVT646 . . . FK PACKAGE
for External Pullup Resistors (TOP VIEW)

® Supports Live Insertion

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), and and Thin Shrink Small-Outline
(PW) Packages, Ceramic Chip Carriers
(FK), Flatpacks (W), and DIPS (JT)

description

These bus transceivers and registers are
designed specifically for low-voltage (3.3-V) Vo
operation, but with the capability to provide a TTL

interface to a 5-V system environment. ~N 0O OXN ©
S <z 20

The ’"LVT646 consists of bus transceiver circuits,

D-type flip-flops, and control circuitry arranged for NC - No internal connection

multiplexed transmission of data directly from the

inputbus or from the internal registers. Data on the

A or B bus is clocked into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA)
input. Figure 1 illustrates the four fundamental bus-management functions that can be performed with the
‘LVT646.

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the
transceiver mode, data present at the high-impedance port may be stored in either register or in both.

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high),
A data may be stored in one register and/or B data may be stored in the other register.

When an output function is disabled, the input function is still enabled and may be used to store and transmit
data. Only one of the two buses, A or B, may be driven at a time.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

PRODUCTION DATA information Is current as of publication date. Copyright © 1994, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
0f
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SN54LVT646, SN74LVT646
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS140B — MAY 1992 — REVISED JANUARY 1994

description (continued)

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT646 is available in TI's shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT646 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVT646 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
e INPUTS DATA 0s OPERATION OR FUNCTION
OE DIR CLKAB CLKBA  SAB SBA A1 THRU A8 B1 THRU B8
X X T X X X Input Unspecifiedt Store A, B unspecified’
X X X T X X Unspecifiedt Input Store B, A unspecified!
H X T T X X Input Input Store A and B data
H X HorlL HorlL X X Input disabled Input disabled Isolation, hold storage
L L X X X L Output Input Real-time B data to A bus
L L X HorL X H” Output Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H HorlL X H X Input Output Stored A data to B bus

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.

‘% TEXAS
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SN54LVT646, SN74LVT646

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS140B — MAY 1992 — REVISED JANUARY 1994
T N—r - TNy T
=T ] T Sl
[ I
e il
|
< i 1 N 1 N
[72] (/2] (2] 2]
a l I | [ g 2 T T 1 T g
Corhf ) ([ il
Lol o
BRI ol
I__||L__I L_JIL_J
Loy S 4 L S ™ L M L S ™
21 3 1 23 2 22 21 3 1 23 2 22
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
L L X e X L L H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUS B TO BUS A BUSATO BUS B
- > Ty T
T — | —
|
. |
< (Y : o < J I \ o
» | |' » 0 0
= I =] E) =)
o | o o ’ I f m
[
] |
Lty -)\ | L
-~ L L L
21 3 1 23 2 22 21 3 1 23 2 22
OFE DIR CLKAB CLKBA SAB  SBA OE DIR CLKAB CLKBA SAB SBA
X X T X X X L L X HorL X H
X X X T X X L H HorL X H X
H X 0 T X X

STORAGE FROM
A,B,ORAANDB

TRANSFER STORED DATA
TOAAND/ORB

Figure 1. Bus-Management Functions
Pin numbers shown are for the DB, DW, JT, PW, and W packages.
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SN54LVT646, SN74LVT646
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS140B — MAY 1992 — REVISED JANUARY 1994

logic symbolt

CLKBA
SBA
CLKAB
SAB

At

A2
A3
A4
A5
A6
A7
A8

21
?-————-—B G3
————ﬁ 3 EN1 [BA]
23 :zr:z [AB]
22
1 G5
3 > C6
G7
1 - 20
4 > |5 4D [eeo<>
<9<V 1 = _]'
I— 6D Z 2,0
5 P 17 "
6 18
7 17
8 16
9 15
10 14
11 13

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the DB, DW, JT, PW, and W packages.

B1

B2
B3
B4
B5
B6
B7

B8
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SN54LVT646, SN74LVT646

3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS140B - MAY 1992 —- REVISED JANUARY 1994

logic diagram (positive logic)

2
OFE —(

o}
o _\
DIR —2 J
cLkBA —22 >
sBa 22 > T__
CLKAB —1—D— b—
2 NG
SAB / T_
One of Eight
) Channels 1D <
< C1] <
A4 <> \
2 By
1D J
> C1
vy YYYYy v
\
\%
To Seven Other Channels
Pin numbers shown are for the DB, DW, JT, PW, and W packages.
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SN54LVT646, SN74LVT646
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS140B ~ MAY 1992 — REVISED JANUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE raNGE, VGG « vt e ettt eiee it e e et et et e et ae e et ene e -05Vto46V
Input voltage range, Vi (see Note 1) ..ottt et e ~-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Io: SN54LVT646 ............ccoiiiiiiiininnennnnt, 96 mA
SN7ALVTB46 . ...t caeeee 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVT646 ..............cooevuenn.. 48 mA
SN74LVTE46 .......cccvvvvnnennennn.. 64 mA

Input clamp current, Ik (VI <0) o .vneiii e e e e i e -50 mA
Output clamp current, Iogk (VO < 0) .+ vvnit e e et e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):DBpackage ................... 0.65W
DWpackage ........c.oouuenn... 1.7W

PWpackage ................... 0.7W

Storage temperature range - ... ..ooutii ittt e e —-65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functionail operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT646 | SN74LVT646 UNIT
MIN MAX| MIN MAX

Veo Supply voltage ) 27 36| 27 3.6 Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \']
V| Input voltage 5.5 5.5 \
IoH High-level output current ) -24 -32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate I Outputs enabled 10 10| ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

2-74
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SN54LVT646, SN74LVT646
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS140B — MAY 1992 — REVISED JANUARY 1994

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

SN54LVT646 SN74LVT646
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
ViK Voo =27V, l|=-18 mA -1.2 -12} Vv
Voe = MIN to MAX¥,  IoH = -100 pA Voo-0.2 Vog-02
Voo =27V, loH=—-8mA 2.4 2.4
VOH CC OH v
IOH = —24 mA 2
Vec=3V
IoH =-32 mA 2
loL =100 0.2 0.2
Vog =27V OoL-100p4
loL=24 mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL \
loL=32mA 0.5 0.5
Vec=3V
loL=48mA 0.55
loL = 64 mA 0.55
Vcc =36V, V| =Vgg or GND . +1 +1
Control pins
Voo =0orMAX¥, V|=55V 10 10
| V=565V 100 20| pA
Voc=36V Vi=Vco A or B ports§ 1 1
Vi=0 -5 -5
loff Voo =0, ViorVo=0to4.5V +100 pA
I Veo=3V Vi=08V A or B ports & » pA
I(hold) cC= V-2V pol 75 75
lozH Ve =36V, Vo=3V 1 1 pA
lozL Voc=36V, Vo=05V -1 -1 pA
Outputs high 0.13  0.39 0.13  0.19
Vcc=36V, lo=0, Outputs low 8.8 14 8.8 12
| A
CC V| =Vgg or GND Outputs m
. 0.13  0.39 0.13  0.19
disabled
Vcc=3Vt036V, OneinputatVoc—-0.6V
q CC > P! CcC )
Alcc Other inputs at Vg or GND 03 02| mA
(o] Vi=3Vor0 4.5 4.5 pF
Cio Vo=3Vor0 11 11 pF
1 All typical values are at Vog = 3.3 V, Ta = 25°C.
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VoG or GND
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
‘U TEXAS
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SN54LVT646, SN74LVT646 ‘
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS ;

SCBS140B - MAY 1992 - REVISED JANUARY 1994

timind(; requirements over recommended operating free-air temperature range (unless otherwise
note

SN54LVT646 SN74LVT646
Vg =33V _ Vee =33V .
0.3V Vec=27V 0.3V Vec=27V UNIT
MIN MAX| MIN MAX| MIN MAX]| MIN MAX
folock  Clock frequency 0 150 0 150 0 150 0 150} MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 3.3 ns
' Setup time, A or B before CLKABT or High 1.5 1.5 1.3 1.3 ns
su CLKBAT Low 25 3.0 2 24
Hold time, A or B after
th CLKABT or CLKBAT 0.9 0.9 0.4 0.4 ns

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Note 5)

SN54LVT646 SN74LVT646
FROM TO Vec =33V _ Vecc=33V _
PARAMETER (NPUT) (OUTPUT) 0.8V Vecg=27V 0.8V Vcc=27V | UNIT
MIN MAX| MIN MAX| MIN TYP MAX| MIN MAX
fmax 150 150 MHz
tPLH CLKBA or AorB 1.2 5.9 6.9 1.8 3.8 5.7 6.7 ns
tPHL CLKAB - 12 59 66| 21 38 57 6.4
tpLH 08 49 5.6 1.3 28 47 5.4
AorB BorA ns
tPHL 06 ' 48 5.5 1 27 48 5.3
tPLH 1 6.4 7.4 14 37 62 7.2
AorB ns
tPHL SBA or SABY ' 1 64 7] 14 38 62 6.8
t — 0.6 6 7.4 1 3 58 7.2
Pz OE AorB ns
tpzL 06 62 75 1 3.2 6 7.3
t — 14 6.7 7.1 23 43 65 6.9
PHZ OE AorB ns
tpLz 14 64 65| 22 38 58 5.9
R 06 6.7 7.7 1 34 65 75
PzH DIR AorB ns
tpzL 08 65 7.3 1.2 34 63 741
t 08 74 8.3 1.7 41 7.2 8.1
PHZ DIR AorB ns
tpLz 1 6.7 7 15 35 58 6.3

T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
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SN54LVT652, SN74LVT652
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS141C — MAY 1992 — REVISED JANUARY 1994
® State-of-the-Art Advanced BiCMOS SN54LVT652. . . JT PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT652. .. DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
D|SS|pat|on. ‘ . owkas [ Voo
¢ Supports Mixed-Mode Signal Operation saB[l2 CLKBA
(5-V Input and Output Voltages With oEAB[]3 SBA
3.3-V Vge) At []4 OEBA
® Supports Unregulated Battery Operation A2(ls B1
Down to 2.7 V A3lle B2
® Typical Vo p (Output Ground Bounce) A4f]7 B3
<0.8VatVgg=3.3V, Ty =25C As[]s B4
e ESD Protection Exceeds 2000 V Per A6 lfo B5
MIL-STD-883C, Method 3015; Exceeds A7 10 B6
200 V Using Machine Model A8 [l B7
(C = 200 pF, R = 0) GND B8
® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17 SN54LVT652. .. FK PACKAGE
® Bus-Hold Data Inputs Eliminate the Need (TOP VIEW)
for External Pullup Resistors o g x
. < m 0OXx <
® Supports Live Insertion . des3904d
® Package Options Include Plastic I e i e
Small-Outline (DW), Shrink Small-Outline 5 4 321 2827 2625E -
(DB), and Thin Shrink Small-Outline (PW) Al . ol OEBA
Packages, Ceramic Chip Carriers (FK), and A2 7 23] B1
Ceramic DIPs (JT) A3 3L B2
Nc[l 8 22[INC
description A4afl o 21 B3
As[] 10 20} B4
These bus transceivers and registers are Asd 11 19[] B5
designed specifically for low-voltage (3.3-V) Voo 12 1314 15 16 17 18
operation, but with the capability to provide a TTL —omAoos
interface to a 5-V system environment. << =< Qoo
The 'LVT652 consists of bus transceiver circuits, NG — No internal connection

D-type flip-flops, and control circuitry arranged for
multiplexed transmission of data directly from the
data bus or from the internal storage registers.

Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. Select-control (SAB
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1
illustrates the four fundamental bus-management functions that can be performed with the "LVT652.

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains
at its last state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

Copyright © 1994, Texas Instruments Incorporated
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SN54LVT652, SN74LVT652
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS141C - MAY 1992 - REVISED JANUARY 1994

description (continued)

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the
current-sourcing capability of the driver.

The SN74LVT652 is available in TP's shrink small-outline package (DB), which provides the same /O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT652 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74LVT652 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA i/ot
—— OPERATION CR FUNCTION
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8
L H HorlL HorlL X X Input Input Isolation
L H T T X X Input Input Store A and B data
X H T HorlL X X Input Unspecifiedt Store A, hold B
H H T T X+ X Input Output Store A in both registers
L X Horl T X X Unspecifiedt Input Hold A, store B
L L T T X x¥ Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X HorL X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HorlL X H X Input Output Stored A data to B bus
H L HorL  HorL H H Output Output Stored / data 108 2us and

T The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA irputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.

1 Select control = L; clocks can occur simultaneously.
Select control = H; clocks must be staggered in order to load both registers.
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3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS141C — MAY 1992 — REVISED JANUARY 1994

T T T T N—r
Sl e
[ [ e
il il
!
< 1 N < L ! o
(72} N [22] (2]
a l l l ' g a L} T 1] r a
Coho] ) ( | i
g T
b ol
L_JjL—-d
[ I ’\J/ A\_, I = 2
3 21 1 23 2 22 3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB  SBA OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L H H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUS BTOBUS A BUS ATO BUS B
- X - T T N
r :—j — | ]
|
] |
< I o < J \ o
(/2] | [ I ' l N N I n
=1 [ o = 3
o | o m l f m
L \
] |
Lyjd j\ |
-~ L, L S % NG
3 21 1 23 2 22 3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB  SBA OEAB OEBA CLKAB CLKBA SAB SBA
X H T X X X H L HorL HorL H H
L X X T X X
L H T T X X
STORAGE FROM TRANSFER STORED DATA
A,B,ORAAND B TO A AND/OR B

Figure 1. Bus-Management Functions
Pin numbers shown are for the DB, DW, JT, and PW packages.
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SN54LVT652, SN74LVT652
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS141C — MAY 1992 — REVISED JANUARY 1994

logic symbolt

OEAB
CLKBA
SBA
CLKAB
SAB

A1

A2
A3
A4
A5
A6
A7

2
OEBA —-5——5 EN1 [BA]
EN2 [AB
23 © [AB]
22 C4
3 G5
2 > C6
G7
e e M
4 >1 <>
eryetfv ! BT
6D 7 >1
l_ - 2v
® 17
5 19
—_— —————
6 18
7 17
—— —>—
8 16
—— P
9 15
— —————
10 , 14
—_—r ————
11 13
—>— —>———

A8

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the DB, DW, JT, and PW packages.

B1

B2
B3
B4
BS
B6
B7
B8
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SN54LVT652, SN74LVT652
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS141C - MAY 1992 — REVISED JANUARY 1994

logic diagram (positive logic)

21
OEBA —C{>—

oeAB 2
23 NS
CLKBA
/
SBA 22 ™,
1_D__ -~ L:
CLKAB
2 \
SAB . 4
it
One of Eight
Channels 1D <
q
—< c1<}—
4
A1 <>
<> 20 B1
1D .
C1
vwv v VL vy vwv
N /

A\
To Seven Other Channels
Pin numbers shown are for the DB, DW, JT, and PW packages.
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SN54LVT652, SN74LVT652
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS141C ~ MAY 1992 — REVISED JANUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vOIage range, VoG <« v v vetin ettt ittt ettt et -05Vto4.6V
Input voltage range, V| (SEe NOte 1) ... .i it e e et -05Vto7V
Voltage range applied to any output in the high state or power-off state Vo(seeNote1) .... =0.5Vto7V
Current into any output in the low state, Ig: SNB4LVTE52 .......0......ccoiiiiiiiiiiiinienn.. 96 mA
SN7ALVTB52 ...eiiiiii i einae e 128 mA

Current into any output in the high state, 1o (see Note 2): SN54LVTE52 ..............cooiinnent. 48 mA
SN74LVT652 ......ccoviiiiiinnnnn. 64 mA

Input clamp current, ik (V1< 0) ottt e e e e e -50 mA
Output clamp current, Iok (VO <0) .« oviniieii ittt i i aaees -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DBpackage ................... 0.65W
DWpackage ................... 1.7W

PWpackage ................... 0.7W

Storage temperature ranNQge ... .....eoueeiit ettt e —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
tunctional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The inputand output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT652 | SN74LVT652 UNIT
MIN MAX| MIN MAX

Vce Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 = 2 Y]
\UTH Low-level input voltage 0.8 0.8 \"
Vi Input voltage 3" 55 55| V
IoH High-level output current Ly —24 -32| mA
loL Low-level output current ) f«f}% 48 64| mA
At/Av Input transition rise or fall rate Outputs enabled | & 10 10| ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.
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SN54LVT652, SN74LVT652
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS141C — MAY 1992 - REVISED JANUARY 1994

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

otherwise noted)

T652 N74|
PARAMETER TEST CONDITIONS SNS4LVTES SN74LVTES2 UNIT
MIN TYPT MAX MIN TYPt MAX
VIK Voo =27V, I|=-18 mA -1.2 -1.2 \Y
VGG = MIN to MAXE, IoH = —100 pA Vec-0.2 Voc-0.2
Vec =27V, loH=—-8mA 2.4 2.4
VoH CC OH v
IOH=-24mA 2
Voc=3V
loH=-32mA 2
loL =100 0.2 0.2
Vec=27V oL s
loL=24mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL \"
loL=32mA 0.5 0.5
Voo =3V
loL =48 mA 0.55
loL = 64 mA 3 0.55
Vcc=38V, V| =Vgc or GND X +1
Control pins
Voc=0orMAX¥, V|=55V 10
I V|=55V 20| pA
Voc=36V =Vgo Aor B ports§ 5
Vi=0 -10
loff Vce =0, ViorVo=0t0o 45V +100 pA
| Veo=3V Vi=08V Aor B ports | i pA
I(hold) CC= EPV P 75 75
lozH Voo =36V, Vo=3V 1 1 HA
lozL Voc=3.6V, Vo=05V -1 -1] pA
; Outputs high 0.13  0.19 0.13 0.19
Vcc =36V, lo=0, Outputs low 8.8 12 8.8 12
I mA
cC V| =V or GND Outputs
’ 0.13  0.19 0.13 0.19
. disabled
Vgc=3Vto 3.6V, One inputat Vo - 0.6 V,
q CC i p cC f
Alce Other inputs at Vo or GND 02 02 mA
Ci Vi=3Vor0 4.5 45 pF
Cio Vo=3Vor0 11 11 pF
T All typical values are at VoG = 3.3 V, Tp = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at Vg or GND
9 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND.
PRODUCT PREVIEW Information concerns products In the formative or
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3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
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timing requirements over recommended operating free-air temperature range (unless otherwise

note
SN54LVT652 SN74LVT652
Vec=33V _ Vecc =33V _
03V Vec=27V 03V Vecc=27V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 150 0 150 0 150 0 150] MHz
tw Pulse duration, CLK high or low fob 3.3 3.3 ns
) Setup time, A or B before Data high ) O 12 1.2 ns
su CLKABT or CLKBAT Data low Rei 2 25
th Hold time, A or B after CLKABT or CLKBAT 05 05 ns

switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVTE52 SNT4LVT652
FROM TO Ve =33V _ Vec=33V _
PARAMETER (INPUT) (OUTPUT) 0BV Veg=27V AV Vec=27V | UNIT
MIN MAX MIN  MAX MIN TYPT MAX MIN  MAX
fmax 150 150 MHz
tPLH CLKBA or AorB 1.8 3.7 6 6.9 ns
tPHL CLKAB 2 387 &7 6.4
t A 12 28 47 55
PLH AorB BorA 2 ns
tPHL & 1 2.6 4.8 5.3
tpLH o 1.4 37 64 7.6
+ AorB ns
tprL SBA or SAB i A 14 4 62 6.8
t 1 29 5.8 7.2
PZH OEBA A & ns
tpzL g 1 3 6 7.3
t ___ 2.2 3.9 6.5 6.9
PHZ OEBA A ns
tpLz 1.8 32 58 5.9
t 1 3.3 6.5 75
al OEAB B ns
tpzL 1.2 3.4 6.3 71
t 1.7 4.5 7.2 8.1
PHZ OEAB B ns
tpLz 15 38 58 6.3

1 All typical values are at Vo = 3.3 V, Tp = 25°C.

$These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
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SN54LVT2952, SN74LVT2952
3.3-VABT OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS152C — MAY 1992 — REVISED FEBRUARY 1994

® State-of-the-Art Advanced BICMOS SN54LVT2952. . . JT PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT2952. .. DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation s[4 Ve

® Supports Mixed-Mode Signal Operation B7[]2 A8
(5-V Input and Output Voltages With B6(]3 A7
3.3-VVce) B5[]4 A6

® Supports Unregulated Battery Operation B4[]5 A5
Down to 2.7V B3[]s A4

® Typical VoL p (Output Ground Bounce) B2(]7 A3
<0.8VatVgc =33V, Ty = 25°C B1[ls A2

® ESD Protection Exceeds 2000 V Per GEAB(|o Al
MIL-STD-883C, Method 3015; Exceeds CLKAB[l10  15]] OEBA
200 V Using Machine Model CLKENAB[f 1 14]) CLKBA
(C =200 pF, R = 0) GND [] 12 CLKENBA

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17 SN54'-VT23~'62P- \-,i:v's)PACKAGE

® Bus-Hold Data Inputs Eliminate the Need o
for External Pullup Resistors EER2o2:

® Supports Live Insertion | i

® Package Options Include Plastic B5[]5 4821 A 2625[ A6
Small-Outline (DW), Shrink Smali-Outline Ba[l6 24[1 A5
(DB), and Thin Shrink Smali-Outline (PW) B3[]7 23[] A4
Packages, Ceramic Chip Carriers (FK), and Nc s 22[] NG
and Ceramic DIPs (JT) B2 9 21E A3
o B1]j10 20} A2

description oeas h1 11 19(] A1
These octal bus transceivers and registers are

designed specifically for low-voltage (3.3-V) Voo
operation, but with the capability to provide a TTL
interface to a 5-V system environment.

The 'LVT2952 consists of two 8-bit back-to-back
registers that store data flowing in both directions
between two bidirectional buses. Data onthe A or
B bus is stored in the registers on the low-to-high
transition of the clock (CLKAB or CLKBA) input provided that the clock-enable (CLKENAB or CLKENBA) input
is low. Taking the output-enable (OEAB or OEBA) input low accesses the data on either port.

NC - No internal connection

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT2952 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVT2952 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVT2952 is characterized for operation from —40°C to 85°C.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated
DATA Information current as of publication date. Products conform to
specmuﬂons per the terms of Texas Instruments standard
g does not include testing of all
parameters.
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SN54LVT2952, SN74LVT2952
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS152C — MAY 1992 — REVISED FEBRUARY 1994

FUNCTION TABLET
INPUTS OUTPUT
CLKENAB CLKAB OEAB A B
H X L X Bof
X HorL L X Bot
L T L L L
L T L H H
X X H X z

T A-to-B data flow is shown; B-to-A data flow is similar
but uses CLKENBA, CLKBA, and OEBA.

¥ Level of B before the indicated steady-state input
conditions were established.

logic symbol$

m
2
(5]

OEBA
CLKENBA G1
CLKBA > 1C5
OEAB EN4
CLKENAB G2
CLKAB > 2C6

A1 ——T—d— v3 1 5D

6D 1 4v
A2 —<4>—
A3 ——<¢>—
A4 —>—
A5 —<4>—|
A6 —<>—]

A7 — >
A8 —4>—]

HiAiR

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the DB, DW, JT, and PW packages.

B1

B2
B3
B4
B5
B6
B7
B8
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logic diagram (positive logic)

1
CLKENAB ————————CD_

10 -/
CLKAB
9
OEAB
CLKENBA —13——————0:)__
14 :
CLKBA

OEBA —1° C{>

1D 1

To Seven Other Channels
Pin numbers shown are for the DB, DW, JT, and PW packages.
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SN54LVT2952, SN74LVT2952
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS1
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOREGE range, VGG « -« v v veeit ittt it it -05Vto46V
Input voltage range, Vi (see Note 1) ...t et et as -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Io: SN54LVT2852 ... ... ..., 96 mA
SN74LVT2952 .. ..ottt e e et 128 mA

Current into any output in the high state, Ip (see Note 2): SN54LVT2952 ... ...ciiiiiiiiiane 48 mA
SN74LVT2952 .......cccviiiiiiinnn.. 64 mA

Input clamp current, Ik (VI <0) oottt e et -50 mA
Output clamp current, Iok (VO < 0) o ve vttt e e i e e aeaens -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):DBpackage ................... 0.65 W
DWpackage ................... 1.7W

PWpackage ................... 0.7W

Storage temperature range .. ..ot e e -65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
furictionai operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT2952 | SN74LVT2952 UNIT
MIN  MAX MIN  MAX
Veo Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 & 2 v
ViL Low-level input voltage £30.8 08| V
Vi Input voltage é?w 55 : 5.5 \
IOH High-level output current Ly -24 -32| mA
loL Low-level output current 5?;? 48 64| mA
At/Av Input transition rise or fall rate [ Outputs enabled o 10 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.

des|

2-88
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SN54LVT2952, SN74LVT2952
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS152C ~ MAY 1992 - REVISED FEBRUARY 1994

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

SN54LVT2952 SN74LVT2952
PARAMETER TEST CONDITIONS s UNIT
MIN TYPt MAX| MIN TYPt MAX
VIK Veg =27V, I|=~18 mA -1.2 -12| v
VoG = MIN to MAXE,  IgH =100 pA Voc-0.2 Vcc=-0.2
Voc =27V, loH=-8mA 2.4 2.4
VoH CC OH v
IoH =-24 mA 2
Vec=3V
loH=-32mA 2
loL =100 0.2 0.2
Veg=27V oL ua
loL=24mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL \"
loL=32mA 0.5 0.5
Vec=3V
loL =48 mA §0.55
loL = 64 mA i 0.55
Vec=36V, Vi=V GND +1 +1
ce 1= coor Control pins
Voo=0orMAX¥,  V|=55V 10 10
I V=55V 20 20| pA
Vog =36V Vi=Vco A or B ports§ &y 5 5
e
Vi=0 RS -10 -10
loff Vce =0, VijorVo=0to4.5V +100 pA
| VoG =3V Vi=08Y A or B ports s i pA
I(hold) CC= V=2V p 75 75
lozH Vec =36V, Vo=3V 1 1 pA
lozL Voc=3.6V, Vo=05V -1 -1 pA
Outputs high 0.13 0.19 0.13  0.19
Ve =36V, lo=0,
’QC V| = VGG or GND Outputs low 8.8 12 8.8 12| mA
Outputs disabled 0.13  0.19 0.13  0.19
Vcc=3Vt036V, OneinputatVoc—-0.6V,
q CC ) p CC f
alcc Other inputs at VoG or GND 02 02 mA
Cj Vi=3Vor0 4.5 4.5 pF
Cio Vo=3Vor0 11.5 11.5 pF
T Al typical values are at Vg = 3.3 V, Tp = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VoG or GND
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGg or GND.
PRODUCT products in the or .
o e S s WP
zg:fmo or dlsoonﬂnueghege prbducu without notice. 9 TEXAS
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SN54LVT2952, SN74LVT2952
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS152C — MAY 1992 — REVISED FEBRUARY 1994

timing requirement over recommended operating free-air temperature range (unless otherwise
note :
SN54LVT2952 SN74LVT2952
Vec=33V _ Vec=3.3V _
0.8V Veg=27V 08V Vec=27V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 150 150 | MHz
CLK high ey 3.3 3.3
% Pulse duration
w uise duratio CLK low g 33 33 ne
High 2, 2, 2. 2,
AorB ig 6 & 9 5 8
N Setup time before CLKT Low 2.6 é 3.1 25 3 ns
su elup time betore = High 09 43| 08 0.9 058
Low 25 L3 27 2.4 2.7
AorB 15 & 0.7 15 0.7
th Hold time after CLKT ~ frmr ns
CE 28 28 25 2.5

switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF
(unless otherwise noted) (see Note 5)

SN54LVT2952 SN74LVT2952
FROM TO Vec=3.3V _ Vcc=33V _
PARAMETER (INPUT) (OUTPUT) 0.3V Vec=27V 0.3V Vecc=27V | UNIT
MIN MAX| MIN MAX| MIN TYPt MAX| MIN MAX
fmax ; 150 150 MHz
tPLH CLKBA or 1.3 6.4 7.4 1.3 3.6 6.1 2.7 7.1
AorB - ns
tPHL CLKAB 1.8 61427 7| 18 37 6] 27 69
f EBA 1 6.3f- 26 7.3 1 3.2 5.6 2.6 6.7
PZH OEBA or AorB : % ns
tpzL OEAB 1.1 6.8 2.9 8.2 1.2 3.2 6.5 29 8
tPHZ OEBA or 1 Sw| 27 76 1 41 63| 27 69
AorB ns
tpLz OEAB 1.6 5.8 1.7 6 1.6 3.3 5.1 1.8 5.3
T All typical values are at VGG = 3.3 V, Ta = 25°C.
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
/
PRODUCT PREVIEW information concerns products In the formative or
e S T PR s i
change or discontinue these products without notice. TEXAS
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LVTZ Octals: Power-Up, 3-State
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LVTZ OCTALS

Features

Power-up 3-state between 0 Vand 1.5V
without an external pullup resistor or
voltage supervisor is assured

Mixed-mode circuitry
Expanded Vg range from 2.7 V to 3.6 V
Bus-hold circuitry

Power-on-demand active feedback
circuitry

SOIC, EIAJ SSOP, and TSSOP packaging

Benefits

Prevents loading and bus contention when
Vg is ramping during power up

3.3-V logic family with equivalent speed
and drive performance of 5-V ABT logic
family — not just a recharacterized or
scaled CMOS

Complete input and output compatibility
with 5-V signals combined with a pure

. 3.3-V internal supply signal — provides

bidirectional 3-V to 5-V translation

AC performance optimized for both
regulated supply and unreguiated battery
operation

Reduces component count by eliminating
need for external pullup or pulldown
resistors on 1/O pins configured as inputs
left unused or floating

Reduces disabled static power
consumption (Iccz) to as little as 0.1 mA
for power-conscious portable and
battery-powered equipment

Space-saving and height-saving
surface-mount package options, pin
compatible with existing 5-V families
for easy conversion



SN54LVTZ240, SN74LVTZ240
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS301 - SEPTEMBER 1993 — REVISED FEBRUARY 1994

® State-of-the-Art Advanced BICMOS
Technology (ABT) Design for 3.3-V
Operation and Low-Static Power
Dissipation

® High-Impedance State During Power Up
and Power Down

® Supports Mixed-Mode Signal Operation
(5-V Input and Output Voltages With
3.3-V Vge)

® Supports Unregulated Battery Operation
Down to 2.7V

® Typical Vo p (Output Ground Bounce)
<0.8VatVgc=3.3V, Ty =25C

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

® Package Options Include Plastic

SN54LVTZ240. .. J PACKAGE
SN74LVTZ240...DB, DW, OR PW PACKAGE
(TOP VIEW)

SN54LVTZ240 ... FK PACKAGE
(TOP VIEW)

I =68k

Small-Outline (DW), Shrink Small-Outline 3 2 12019
(DB), and Thin Shrink Small-Outline (PW) 1A2 [1 4 18[] 1Y1
Packages, Ceramic Chip Carriers (FK), and 2Y3 (15 17E 2A4
Ceramic DIPs (J) 1A3 [] 6 16[] 1Y2
2217 1sE 2A3
description 1A4 [l 8 14[] 1Y3
9 10 11 12 13

These octal buffers and line drivers are designed
specifically for low-voltage (3.3-V) V¢ operation,
but with the capability to provide a TTL interface to
a 5-V system environment.

The 'LVTZ240 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low,
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

The SN74LVTZ240 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outiine packages in less than half the printed-circuit-board area.

The SN54LVTZ240 is characterized for operation over the full military temperature range of —=55°C to 125°C.
The SN74LVTZ240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y

L H L
L L H
H X z

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated

DATA Information current as of publication date. Products conform to
specifications per the terms of Texas Instruments standard warranty.
ing does not y include testing of all
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SN54LVTZ240, SN74LVTZ240
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS301 —- SEPTEMBER 1993 — REVISED FEBRUARY 1994

logic symbolt logic diagram (positive logic)

1 C f
2 18 2 18
1Al ———— > vh—70 11 1A1 ———;:‘ Y1
4 16
1A2 —é——_— L—T 1Y2 9
1A3 ———— S 1Y3 4 \/E 16
Py 12 1A2 1Y2
A4 —————— S 1Y4
6 4 14
1A3 1Y3
19

20E ——NEN

8 12
1 - | 1A4 1Y4

L 9

2Al —m8M—— > Vh——«— 2v1
A2 b ? 2y2
2A2 ———— N

15 5 __ 19
2A3 S 2Y3 20E

17 3
2A4 A .

1 9 ‘
. L . 2A1 2¥1
t This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

-‘
w
~
P
N

2A2

—h
o
o
2
P

2A3

3

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, VoG - vvvvvremner i cnnnenneanns e et -05Vto46V
Input voltage range, Vi (seeNote 1) ... -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... =0.5Vto7V
Current into any output in the low state, Ig: SNS4LVTZ240 ........ociii i 96 mA
SN74LVTZ240 ...t 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVTZ240 ..............covvvnetn. 48 mA
SN74LVTZ240 ........................ BAMA

Input clamp current, hk (V] <0) oo e e e e -50 mA
Output clamp current, ok (VO <0) .+ vt ii i e e et -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DBpackage .................... 0.6 W
DWpackage ...........oovvnnt 1.6 W

PWpackage ................... 0.7W

Storage temperature range .. .....coii it e T ~-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The inputand output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Vgc.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

34
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SN54LVTZ240, SN74LVTZ240
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS301 - SEPTEMBER 1993 — REVISED FEBRUARY 1994

recommended operating conditions

SN54LVTZ240 | SN74LVTZ240
MIN - MAX| MIN MAX

UNIT

Vce Supply voltage 2.7 3.6 2.7 3.6 \
ViH High-level input voltage 2 2 Vv
i Low-level input voltage 0.8 \
V| Input voltage .5 5.5 \
loH High-level output current ng ~24 -32 mA
loL Low-level output current £ 48 641 mA
At/Av Input transition rise or fall rate [ Outputs enabled {:?f 10 10| ns/V
At/AVGc  Power-up ramp rate $00 200 us/V

TA Operating free-air temperature

-55 125 -40 85 °C

PRODUCT PREVIEW Information concerns products in the
design of ment.

:ﬂ:?:r:p:mn d

formative or

Characteristic data and other

goals. Texas Instruments reserves the right to
products without notice.
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SN54LVTZ240, SN74LVTZ240
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS '

SCBS301 - SEPTEMBER 1993 — REVISED FEBRUARY 1994

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

SN54LVTZ240 SN74LVTZ240
PARAMETER TEST CONDITIONS UNIT
. MIN TYPT MAX| MIN TYPT MAX
VIK Voo =27V, lj=-18 mA -1.2 -121 Vv
VGG = MIN to MAXE, 104 = —100 pA Vog-0.2 Vgo-0.2
Voo =27V, IOH =—8 mA 2.4 24
VoH cc OH y
loH =-24 mA 2
Vec=3V
IoH =-32mA 2
loL = 100 0.2 0.2
loL =24 mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL oL \
loL=32mA 0.5 0.5
Vec=3V
loL =48 mA 0.55
IoL =64 mA 0.55
Voo =0orMAXE,  V|=55V & 10 10
| V| =V or GND Control pins A +1 WA
VoG =01t03.6V V) =Vee F2EE 1
Data b /
Voo ata pins Ex3 5 r
loff Vec=0V, ViorVo=0t045V st +100] pA
lozpu! |Vcc=0Vto 15, Vo=05t03V, OE =X s 50 | pA
lozepY |Voc=15Vtoo, Vo=05t03V, OE =X & +50 | pA
| v av V|=0.8V Ainouts 75 75 uA
I(hold) cc= Vie2v p 5 75
lozH Voo =386V, Vo=3V 5 5] pA
lozL Voc=36V, Vo=05V -5 -5 pA
Outputs high 012 05 0.12 0.225
Vcc=36V, lo=0, Outputs low 8.6 14 8.6 12
I A
cC V) = VGG or GND Outputs m
8 012 05 0.12 0.225
disabled
Voc=3V1t036V, OneinputatVoc-06V,
8loc§ Other inputs at Vo or GND 03 02] mA
Ci Vi=3Vor0 4 pF
Co Vo=3Vor0 8 pF

1 All typical values are at Vg = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
9 This parameter is guaranteed by characterization.

PRODUCT PREVIEW Information concerns products in the formative or
phase of development Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to

design

change or discontinue these products without notice.
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SN54LVTZ240, SN74LVTZ240
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS301 - SEPTEMBER 1993 — REVISED FEBRUARY 1994

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C|_ = 50 pF (unless otherwise noted) (see Note 4)

SN54LVTZ240 SN74LVTZ240
FROM TO Vec=33V _ Vec=33V _
PARAMETER (INPUT) (OUTPUT) 0.3V Vec=27V 0.3V Vec=27V UNIT
MIN MAX | MIN MAX| MIN TYPt MAX| MIN MAX
t 5| av . 1 5 a4 2
PLH A v 1 45| & 5.4 25 3 5 ns
tPHL 1 5.2 1 2.5 4.3 5
I¢ S 1 6.5 1 2.7 5.2 6.3
PZH OF Y ns
tpzL 1 7.4 1 3.1 5.2 6.7
4 — 2 6.5 2 3.9 5.6 6.3
PHZ OE Y ns
tpLz 1.6 5.8 1.6 3.2 5.1 5.6
1 All typical values are at Vg = 3.3 V, Ta = 25°C.
NOTE 4: Load circuit and voltage waveforms are shown in Section 1.
PRODUCT PREVIEW products In the or
ot et J. s P s ' l
mgsgodtl‘:cmlnuogh&s pr'oducts without notice. o TEXAS
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SN54LVTZ244, SN74LVTZ244
3.3-V ABT OCTAL BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS302 — SEPTEMBER 1993 — REVISED FEBRUARY 1994
® State-of-the-Art Advanced BICMOS SN54LVTZ244 . ..J PACKAGE ~
Technology (ABT) Design for 3.3-V SN74LVTZ244 ... DB, DW, OR PW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation — |
10E \
® High-Impedance State During Power Up 1A1 E ; fg :]l 2%
and Power Down ava[l s 18] 1Y1
® Supports Mixed-Mode Signal Operation 1A2] 4 17]] 2A4
(5-V Input and Output Voltages With 2Y3[] 5 16[] 1Y2
3.3-VVcc) 1A3[]s  15[]2A3
® Supports Unregulated Battery Operation 2y2(} 7 141 1Y3
Down to 2.7 V 1A4[] 8 13]] 2A2
® Typical Vg p (Output Ground Bounce) av1lo 12l 1v4
<0.8VatVgg=3.3V, Ty =25°C GND[f 10 11f] 2A1
® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17 SN54LVTZ244 . . . FK PACKAGE
e Bus-Hold Data Inputs Eliminate the Need (TOP VIEW)
for External Pullup Resistors < - Iu.l S
. > <0010
® Package Options Include Plastic q - - A
Small-Outline (DW), Shrink Small-Outline 3 2 1 2019
(DB), and Thin Shrink Small-Outline (PW) 1A2 1] 4 18[] 1Y1
Packages, Ceramic Chip Carriers (FK), and 2Y3 [1s 17[] 2A4
Ceramic DIPs (J) 1A3 16 16[] 1Y2
2v2 17 15(] 2A3
description 1A4 []8 14[] 1Y3
9 10 11 12 13
These octal buffers and line drivers are designed ':""""_'":’:
specifically for low-voltage (3.3-V) Vg operation, % % =g

but with the capability to provide a TTL interface to
a 5-V system environment.

The 'LVTZ244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low,
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

The SN74LVTZ244 is available in TI’s shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVTZ244 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVTZ244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
[¢] A Y
L H H
L T L
H X z

g;l%fss OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated

. Products conform to

spec!ﬂcauons per mﬁ%ﬁs of Texas Instruments stand':rs(:i “v;’a\rﬁng| b TEXAS
Pt INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-9




SN54LVTZ244, SN74LVTZ244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS302 - SEPTEMBER 1993 - REVISED FEBRUARY 1994
. —

logic symbolt logic diagram (positive logic)

1
1 10E
10E ———— N EN
18 11 2 t B v

1A1 1Y1
16

2
= ] v

1A ———— ——————— 1Y3 1A2 4 ' iv2
8 12

1AG ] L

1Y4 )
6 \j 14
1A3 1Y3

)
g

20E —NEN

8 12
1A4 1Y4

11 m - 9
2A1 ———— > v 2Y1

13 7
22 ———— 5 "2 19
2A3 ———————— ——————— 2Y3 20E C{> :

17 3
2A4 ————— e 2Y4

2A1 2Y1

-‘

I -
@

©

1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and |IEC Publication 617-12. Fq 7
2a2 13 > 2v2

2A3

2a4 7 >—_3 2v4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

2Y3

e
(]
o

Supply voltage range, VoG -« vvvevitinii it i -05Vto46V
Input voltage range, Vi(see Note 1) ....evieiin i s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... =0.5Vto7V
Current into any output in the low state, Ig: SN54LVTZ244 ........ ...t 96 mA
SN74LVTZ244 ... ..t 128 mA

Current into any output in the high state, g (see Note 2): SN54LVTZ244 ........................ 48 mA
SN74LVTZ244 .. ... 64 mA

Input clamp current, Ik (V] <0) oo et it i e i -50 mA
Output clamp current, Iok (VO <0) o .enini i e =50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3):DBpackage .................... 0.6 W
DWopackage ................... 1.6 W

PWpackage ............coounnn 0.7W

Storage temperature range . .......oiiiii i i e e —-65°C to 150°C

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. This current will only flow when the output is in the high state and Vo > Vce.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

*’? TEXAS
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SN54LVTZ244, SN74LVTZ244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS302 - SEPTEMBER 1993 ~ REVISED FEBRUARY 1994

recommended operating conditions

SN54LVTZ244 | SN74LVTZ244 UNIT
MIN  MAX MIN  MAX
\ole} Supply voltage 2.7 3.6 2.7 3.6 \'
VIH High-level input voltage 2 E 2 \"
ViL Low-level input voltage §38 0.8 \
Vi Input voltage 4575.5 5.5 \'
IoH High-level output current =24 -32| mA
oL Low-level output current ek 48 64| mA
At/Av Input transition rise or fall rate l Outputs enabled § 10 10| ns/V
At/AVoc  Power-up ramp rate 200 200 us/V
TA Operating free-air temperature -55 125 -40 85 °C
553 DnUCTPhI;goEVIE'W development. cmm 'Qa"&' and other i
sl et e s W TEXAS
INSTRUMENTS
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SN54LVTZ244, SN74LVTZ244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS302 - SEPTEMBER 1993 — REVISED FEBRUARY 1994

electrical characteristics over recommended operatmg free-air temperature range (unless

otherwise noted)

‘ SN54LVTZ244 SN74LVTZ244
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPt MAX
VIK Vecc=27V, lj=-18 mA -1.2 -1.2 \]
VGG = MIN to MAXE,  1oH =—100 pA VoG-0.2 Vog-0.2
Voo =27V, IOH=-8mA 2.4 24
VoH cc OH v
IoH=-24mA 2
Vec=3V
IOH = -32 mA 2
loL = 100 0.2 0.2
Vog=27V oL e
loL =24 mA 0.5 0.5
loL = 16 mA 0.4 0.4
VoL oL \"
loL = 32 mA 05 0.5
Vcg=3V
loL=48mA 0.55
loL =684 mA 0.55
Voc=0orMAXE, V|=55V S 10 10
I V) = Voe or GND Control pins & +1 A
VGeo=0t03.6V =V S 1 1
ce ce Data pins @‘
V= o -5 -5
loff Voo =0V, ViorVo=0to45V k% +100 | pA
lozruY |Voc=0Vto15  Vo=05t03V, OE=X o £50 | pA
lozeppY |Voc=15Vto0, Vo=05t03V, OE=X & +50 | pA
| Veg=3V Vi=08YV A inputs » » pA
I(hold) cc= Vic2V p 75 5
lozH Vcc=3.6V, Vo=3V 5 5| pA
lozL Voc=36YV, Vo=05V -5 -5 WA
Outputs high 012 05 0.12 0.225
Voe =36V, lo=0, Outputs low 8.6 14 8.6 12
! mA
o ¥i=Vog or GND Outputs 012 05 012 0225
disabled ; : : -
Vocc=3V1t36V, OneinputatVgg-0.6V,
8lgcS Other inputs at Vo or GND 03 02| mA
Gi Vi=3Vor0 4 4 pF
Co Vo=3Vor0 8 8 pF

1 All typical values are at VGG = 3.3 V, Ta = 25°C.

% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

9 This parameter is guaranteed by characterization.

PRODUCT PREVIEW Information concerns products In the formative or

design phase of development. Characteristic data and other
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SN54LVTZ244, SN74LVTZ244
3.3-V ABT OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS302 - SEPTEMBER 1993 — REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C| = 50 pF

(unless otherwise noted) (see Note 4)

SN54LVTZ244 SN74LVTZ244
FROM TO Vgc=33V _ Vec =33V _
PARAMETER (INPUT) (OUTPUT) 03V Vec=27V 0.3V Vec=27V | UNIT
MIN MAX Mg@ MAX| MIN TYPt MAX| MIN MAX
t 1 4. o .2 1 2. 4.1
PLH A v LA I > 2 ns
tPHL 1 44| @ 5.4 1 25 41 5.2
% I 1 54 6.5 1 2.7 5.2 6.3
PZH OF Y é‘“ ns
tpzL 1.1 547 76| 11 34 5.2 6.7
tPHZ OF v 1.9 S% 6.9 1.9 3.9 5.6 6.3 ns
tpLz 1.8 %55 6| 18 32 5.1 5.6
1 All typical values are at VoG = 3.3 V, Tp = 25°C.
NOTE 4: Load circuit and voltage waveforms are shown in Section 1.
PRODUCT PREVIEW products in the or
o e e WP
mge or discontinue maqu pr&dnm without notice. TEXAS
INSTRUMENTS
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SN54LVTZ245, SN74LVTZ245
3.3-V ABT OCTAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS303 — DECEMBER 1993 — REVISED FEBRUARY 1994
® State-of-the-Art Advanced BiCMOS SN54LVTZ245. . . J PACKAGE
Technology (ABT) Design for 3.3-V SNT4LVIZ245 .. DB, DW, OR FW PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation DIR [ v
® High-Impedance State During Power Up A1 ] ! 6%0
and Power Down A2 [ 2 B1
® Supports Mixed-Mode Signal Operation A3 [la B2
(5-V Input and Output Voltages With A4 [Is B3
3.3-V Vcc) A5 e B4
® Supports Unregulated Battery Operation A6 |7 B5
Down to 2.7V A7 [Is B6
® Typical Vo p (Output Ground Bounce) A8 []o 2]l B7
<0.8VatVec=3.3V,Tp=25°C GND [J10 B8
® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17 SN54LVTZ245 . .. FK PACKAGE
® Bus-Hold Data Inputs Eliminate the Need (TOP VIEW)

for External Pullup Resistors

O
® Package Options Include Plastic 225208
Small-Outline (DW), Shrink Small-Outline 32 1 2019
(DB), and Thin Shrink Small-Outline (PW) A3 []4 18[] B1
Packages, Ceramic Chip Carriers (FK), and Adl]s 17[] B2
Ceramic DIPs (J) A5 {16 16[] B3
A6 17 15[] B4
description A7 []8 14[] B5
9 10 11 12 13
e

These octal bus transceivers are designed P ——
specifically for low-voltage (3.3-V) Vg operation, <z>momm
but with the capability to provide a TTL interface to ©

a 5-V system environment.

The ’'LVTZ245 is designed for asynchronous communication between data buses. The device transmits data
from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control
(DIR) input. The output-enable (OE) input can be used to disable the device so the buses are effectively isolated.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

The SN74LVTZ245 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54LVTZ245 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVTZ245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS .
p— OPERATION
OE DIR
L L B data to A bus
L A data to B bus
H X Isolation
UNLESS OTHERWISE NOTED this document contains PRODUCTION N Copyright © 1994, Texas Instruments Incorporated
DA“}ﬂcaﬂom m;m g’lma: g; ‘i‘sxss Imvﬁ?‘hg sl:ndardwmw I
Prod 5o g does n include testing of all TEXAS
parameters.
- INSTRUMENTS
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SN54LVTZ245, SN74LVTZ245
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS303 - DECEMBER 1993 ~ REVISED FEBRUARY 1994

logi

c symbolt logic diagram (positive logic)
19
DIR ——ﬁ 3EN1[BA]
3EN2[AB] ‘ JELEPS
A1 ———T:Z ;11 Hj—w B1 2
’ > 2V At

3 17 q
A2 —;—-4—»— ——<+—¥ B2 18
A3 —5_4_’_ *’——1_5 B3 "“"—"’ B1
A4 —g———«—b— —<>——— B4

14

A5 7—-—-<-P— ‘—1—’—:'—3— B5 v v
A6 —;—-—4—’— —1—>—12— B6 \—-—\/—/
A7 s > i 1 B7 To Seven Other Channels
A8 ———€>— —<>——— B8

T This symbol is in accordance with ANSI/IEEE Std 91-1984

and

|IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#

Supply VOIBGE raNge, VGG v vvvi v ettt e et -0.5Vto46V
Input voltage range, Vi (see Note 1) ...t -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... =0.5Vto7V
Current into any output in the low state, lo: SN54LVTZ245 ..., 96 mA
SN74LVTZ245 ... e 128 mA

Current into any output in the high state, Ig (see Note 2): SN54LVTZ245 ........................ 48 mA
SN74LVTZ245 ........coiiniiiiinnt 64 mA

Input clamp current, Ik (V1< 0) v uii i et st it e s -50 mA
Output clamp current, ok (VO <0) oenivii i e =50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DBpackage .................... 0.6 W
DWpackage .............cvnnt 1.6 W

PWpackage ................... 0.7W

Storage temperature range . .......ccoiiiint i e e e —-65°C to 1560°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Vge.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.
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SN54LVTZ245, SN74LVTZ245
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS303 — DECEMBER 1993 — REVISED FEBRUARY 1994

recommended operating conditions

SN54LVTZ245 | SN74LVTZ245 UNIT
MIN  MAX MIN  MAX
vVce Supply voltage 2.7 3.6 27 3.6 v
ViIH High-level input voltage 2 A 2 \Y
ViL Low-level input voltage §%.8 0.8 \"
Vi Input voltage ,§§*’ 5.5 5.5 \
IoH High-level output current S =24 -32| mA
loL Low-level output current § 48 64| mA
At/Av Input transition rise or fall rate [ Outputs enabled 5@ 10 10| ns/V
At/AVcc  Power-up ramp rate 200 200 us/V
TA Operating free-air temperature -55 125 —40 85 °C
PRODUCT PREVIEW
%Ecngo or dl::n'ﬂm wm:“fwh:ﬁ?\%:i‘&u '.::x“wn:mm; b TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-17



SN54LVTZ245, SN74LVTZ245
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS303 - DECEMBER 1993 ~ REVISED FEBRUARY 1994

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

SN54LVTZ245 SN74LVTZ245
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPT MAX
VIK Voo=27V, l|=-18 mA -1.2 -1.2 v
VGG = MIN to MAXE, 1o = —100 pA Vog-0.2 Voo-0.2
! Voc =27V, IoH=-8mA 2.4 2.4
VoH CC OH v
IoH =-24 mA 2
Vce=3V -
IOH =-32 mA 2
loL = 100 0.2 0.2
Vog=27V oL s
loL=24mA 0.5 0.5
IoL = 16 mA 0.4 0.4
VoL IOL 32 mA 0.5 0.5 v
Vecc=3V oL= - -
loL=48mA 0.55
oL =84 mA 0.56
Vcc=36V, V| = Vg or GND +1 +
ce 1= CC Control pins w‘%
Voc=0orMAX¥, V=55V 10 10
Iy V)=55V éf} 100 20| pA
Voo =36V V| =Vce Aor B ports$ o 5 5
V) =0 R -10 -10
loff Voo =0, ViorVo=0t04.5V %@;}' +100| pA
lozrul [Voc=0to15V, Vo=05Vto3V, OE=X @ £50 | pA
lozppY [Voc=1.5V100, Vo=05Vto3V, OE=X £50 [ pA
| v av V=08V A or B ports 75 75 oA
I(hold) cc Vi—2v pol - 75
lozH Voo =3.6V, Vo=3V 1 1] pA
lozL Voo =36V, Vo=05V -1 -1 pA
Outputs high 0.13 05 013  0.19
Voo =36V, 10=0, Outputs low 8.8 14 8.8 12
lcc Vi'=Vog or GND Outputs mA
’ 013 05 0.13  0.19
disabled
Vocg=3V1t036V, OneinputatVoc-06V,
#
Alcc Other inputs at Vo or GND 03 021 mA
Ci Vi=3Vor0 4 4 pF
Cio Vo=3Vor0 10 10 pF

1 All typical values are at VoG = 3.3 V, T = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at Vg or GND
9 This parameter is guaranteed by characterization.
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND.

PRODUCT PREVIEW Information concerns products In the formative or

design phase of development. Characteristic
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SN54LVTZ245, SN74LVTZ245
3.3-V ABT OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS303 - DECEMBER 1993 - REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Note 4)

SN54LVTZ245 SN74LVTZ245
FROM TO Vecc=3.3V _ Vec=3.3V _
PARAMETER (INPUT) (OUTRUT) 03V Vec=27V 0.3V Vec=27V | UNIT
MIN MAX| MIN. MAX| MIN TYPt MAX| MIN MAX
t 1 4 o 5.3 1 25 4 5.2
PLH AorB BorA 6 R ns
tPHL 1 4.1 | o 5.7 1 2.5 4 5.5
tpzH _ 1 e 72] 11 33 59 7.1
OE AorB ns
tpzL 15 %ﬁ“” 8| 15 38 65 7.9
t — 2.2 8.2 7 2.2 4.3 5.9 6.5
PHZ OE AorB %ﬂ ns
tpLz 2 4°6.3 5.9 2 39 55 5.6
T All typical values are at VoG = 3.3 V, Ta = 25°C.
NOTE 4: Load circuit and voltage waveforms are shown in Section 1.
PRODUCT PREVIEW products In the or
uul%) of ment. Characteristic data and other i
:R:c cations are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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LVT Widebus™
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LVT Widebus™ Benefits
Features ° Benefits
State-of-the-art 0.8-p. EPIC-IIB™ BiCMOS ® Propagation delays as fast as 4.1 ns
process . ° maximum for improved performance
No input-diode clamp to Vg ® |nterfaces directly to industry standard

Fully compatible (input and output) with
5-V systems

—-32-mA/64-mA drive current

Low standby current (90 pA-190 pA)
Bus-hold cell on data inputs and I/O pins

2.7-V to 3.6-V Vg range
JEDEC SSOP Widebus™ and EIAJ

TSSOP Shrink Widebus™ packaging
Tl has established alternate sources

buses and 5-V integrated circuits
Supports live insertion

Drives large loads, buses, or memory
arrays

Extends battery life

Eliminates passive pullup resistors on
local buses

Fully characterized for unregulated battery
operation

Saves board space and weight; TSSOP
compatible with PCMCIA standards

Standardization that comes from a
common product approach



SN54LVT162240, SN74LVT162240
3.3-V ABT 16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS259A — JULY 1993 — REVISED FEBRUARY 1994
® OQutput Ports Have Equivalent 22-Q Series SN54LVT162240 . . . WD PACKAGE
Resistors, So No External Resistors Are SN74LVT162240 . . . DGG OR DL PACKAGE
Required (TOP VIEW)
® State-of-the-Art Advan_ced BiCMOS 1oEll+ ] 2OE
Technology (ABT) Design for 3.3-V 1v1 2 ] 1A1
Operation and Low-Static Power 1v2 lls 1 1A2
Dissipation GND [l4 ] GND
® Members of the Texas Instruments 1Y3 ]5 ] 1A3
Widebus ™ Family 1va[le ] 14
® Supports Mixed-Mode Signal Operation Vec U7 IR
(5-V Input and Output Voltages With 2Y1 [Js ] 2A1
3.3-V V¢ee) 2v2[ls  4o0f) A2
® Supports Unregulated Battery Operation GND[J1o  sofJGND
Down to 2.7V 2vaf]11 38l 2A3
® Typical VoLp (Output Ground Bounce) 2valliz  orfload
<0.8VatVgc=3.3V, T = 25°C 8v1 E 13 36 [] Al
av2]14  35f3A2

® ESD Protection Exceeds 2000 V Per

MIL-STD-883C, Method 3015; Exceeds GND[lts  saf) GND

200 V Using Machine Model svafie  wmpans
(C=200pF, R=0) Voc e s1flvee
® Latch-Up Performance Exceeds 500 mA ‘ av1[j19  30f] 4A1
Per JEDEC Standard JESD-17 av2l20 20 4A2
® Bus-Hold Data Inputs Eliminate the Need GND []21 28] GND
for External Pullup Resistors aY3fl22  27[J4A3
® Supports Live Insertion avalles  26fl4nd
e Distributed Vg and GND Pin Configuration 40E[J2+  25[190F

Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes
PCB Layout

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages
Using 25-mil Center-to-Center Spacings

description

The 'LVT162240 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vg operation, but with the
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers,
two 8-bit buffers, or one 16-bit buffer. This device provides inverting outputs and symmetrical OE (active-low
output-enable) inputs.

The outputs, which are designed to source or sink upto 12 mA, include 22-Q series resistors to reduce overshoot
and undershoot.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

Widebus is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW products in the or Copyright © 1994, Texas Instruments Incorporated
design phase of development. Characteristic data and other

R R WD Texas
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SN54LVT162240, SN74LVT162240
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS259A ~ JULY 1993 - REVISED FEBRUARY 1994

description (continued)

The SN74LVT162240is available in TI’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the I/O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT162240 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVT162240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A Y

L  H L

L L H

H X z

4-4
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SN54LVT162240, SN74LVT162240
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS259A - JULY 1993 — REVISED FEBRUARY 1994

logic symbolt
1
10E EN1
___ 48
20E EN2
__ 25
30E EN3
__ 24
40E EN4
47 -1 2
1A1 1v
46 3
1A2 S~
44 5
1A3
43 6
1A4 I~
4 8
2A1 2v
40 9
2A2
38 1
2A3
37 . 12
2n4 36 13
3A1 3v
35 14
3A2 S
33 16
3A3
32 17
3A4 >
30 19
4A1 LAV e —
29 20
4A2 e
27 22
4A3 ~ ==
26 23
4A4 I~

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4
3Y1
3y2
3Y3
3Y4
4Y1
4Y2
4Y3
4Y4

logic diagram (positive logic)

10E

1A1

1A2

1A3

1A4

2A2

2A3

2A4

3A1

3A2

3A3

3A4

4A1

4A2

4A3

4A4

—D

@

47 { £; 2
p
46 I £; 3
3
44 ! i 5
43 6
“ >
b
41 8
p
40 I £; 9
4
38 1
37 12
-
)
36 13
)
35 14
4
33 >[ 16
32 ;[ 17
_ﬁ_CD___
3
30 l £; 19
y
29 £; 20
4
27 ;[ 22
26 ;[ 23

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2y4

31

3y2

3Y3

3Y4

4Y1

4Y2

4Y3

ava

"v’f TEXAS
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SN54LVT162240, SN74LVT162240
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS259A - JULY 1993 - REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE raNGge, VG v« vttt ittt -05Vto46V
Input voltage range, Vi(see Note 1) ...t i e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Currentinto any output inthe low state, lo ..ot e 30 mA
Current into any output in the high state, g (see Note 2) ..........cccoiiiiiiiiiiiiiiiinennn.. 30 mA
Input clamp current, LK (V] <0) o .v i i e e et e e -50 mA
Output clamp current, Iok (VO <0) v .viniitte e e e e et e e it ee et ananeans -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DGG package ................. 0.85W

DLpackage ............... e 12W
Storage temperature range .. .....cvuttin ittt i i e e -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Voo,
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT162240 | SN74LVT162240 UNIT
MIN  MAX MIN  MAX

\'[ole} Supply voltage 2.7 3.6 2.7 3.6 \
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
\ Input voltage 55 55 Vv
IoH High-level output current -12 -12 mA
loL Low-level output current 12 12 mA
At/Av Input transition rise or fall rate I Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C

M3IA3Hd 1ONAOoHd

NOTE 4: Unused or floating control inputs must be held high or low.

4-6
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SN54LVT162240, SN74LVT162240
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS259A ~ JULY 1993 — REVISED FEBRUARY 1994

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

SN54LVT162240 | SN74LVT162240
PARAMETER TEST CONDITIONS UNIT
MIN MAX MIN MAX
VIK Vgc=27V, lj=—18 mA -1.2 -1.2 \
VoH Vec =3V, loH=-12mA 2 2 \
VoL Vec =3V, loL=12mA 0.8 0.8 \
Vog=0orMAXY, V|=55V 10 10
| V| =Vgg or GND Control pins +1 +1 JA
|
Voo =36V, V)=V, 1 1
cc 1--¢cc Data pins
Vi=0 -5 -5
Ioff Vg =0, ViorVo=0t0 4.5V +100 [ pA
| VoG =3V V=08V Ainputs 75 C WA
I(hold) cc Vi=2V P ~75 ~75
lozH Voc =36V, Vo=3V 1 1 pA
lozL Vo =36V, Vo =05V -1 -1 pA
v Outputs high 0.19 0.1
cc=386V, lo=0,
Icc V| = VGG or GND Outputs low 5 5] mA
Outputs disabled 0.19 0.1
Vcc=3Vto36V, OneinputatVoc—-0.6V,
8lgcS Other inputs at VoG or GND 02 021 mA
Gj Vi=3Vor0 pF
Co Vo=3Vor0 pF
1 All typical values are at VoG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
‘V TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4-7
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS142B ~ MAY 1992 — REVISED FEBRUARY 1994
® State-of-the-Art Advanced BiCMOS SN54LVT16244A ... WD PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT16244A ... DGG OR DL PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation 1o [ U 48]] 20E
® Members of the Texas Instruments
Widebus ™ Famil il arlag
y 1v2 [J3 a6l 1A2
® Supports Mixed-Mode Signal Operation GND []4 45[] GND
(5-V Input and Output Voltages With 1v3 s 44]] 1A3
3.3-VVcce) 1v4 [ls 43[] 1A4
® Supports Unregulated Battery Operation Vee 7 42flvee
Downto 2.7V 2v1 [|s 41{] 2A1
e Typical Vo p (Output Ground Bounce) 2v2 s 4ol 2A2
<0.8VatVge =33V, Ty =25C GND [J10  39fl GND
® ESD Protection Exceeds 2000 V Per 2Y3 E 11 38f]2A3
MIL-STD-883C, Method 3015; Exceeds 2va flie - arfloasd
200 V Using Machine Model avi [f13 assfl 3A1

av2 [|14  3s[] 3A2
GND (}15 MﬂGND
3va [J16  33[]3A3
3va [J17  32[]3A4

(C =200 pF, R=0)
® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

® Bus-Hold Data Inputs Eliminate the Need v 18 a3illv
for External Pullup Resistors 43(13 E 19 30 % 42$
® Supports Live Insertion 4y2 [J20 20]] 4A2
® Distributed Vg and GND Pin Configuration GND []21 28[] GND
Minimizes High-Speed Switching Noise 4v3 []22 27{] 4A3
® Flow-Through Architecture Optimizes ava fl2s 26l 4Ad4.
PCB Layout 40E [J24  25[]30E

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages
Using 25-mil Center-to-Center Spacings

description

The 'LVT16244A is a 16-bit buffer and line driver designed for low-voltage (3.3-V) V¢ operation, but with the
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers,
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low
output-enable) inputs.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT16244A is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the I/0 pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT16244A is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVT16244A is characterized for operation from —40°C to 85°C.

Widebus is a trademark of Texas Instruments Incorporated.

gxl.sss OTHERWISE NOTED'IMS document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated

roducts conform to
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parametrs. INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS142B ~ MAY 1992 - REVISED FEBRUARY 1994
logic symbolt logic diagram (positive logic)
1 1
10E ————— D ENt 10E
__ 48
20E ——— DN EN2 . q »
3o -2 nlens 1A1 11
40E 24—5 EN4 i
46 \E 3
1A2 1Y2
47 m - 2 el
1A1 o 1v s 1Y1 “ r‘ s
1A2 " p 1Y2 1A3 -1 1Y3
1A3 p” . 1Y3 \E_—
1A4 " s 1Y4 1A4 43 / 6 1Y4
2A1 2v 2Y1
22 2 2 vz = 48
38 1 20E rD
2A3 p - 2v3 I\E—o
2A4 2Y4 a1 M 8 ,yq-
36 13 l/
3A1 - 3v ” 3y1 ,
A2 — 6 or2 282 20 [ 9 2v2
3n3 — - v |~ )
3A4 3v4 a8 \[ 11
30 19 2A3 P 2Y3
4A1 4v ay1
29 20
4A2 po P ay2 - 37 2 e
4A3 4v3 v
26 23
aA4 ava __ 25
30E
T This symbol is in accordance with ANSI/IEEE Std 91-1984 . *
and IEC Publication 617-12. 3ay 8 > 13 3yq
’
35 \E 14
3A2 3y2
‘ il
33 \[ 16
3A3 > 3y3
32 \[ 17
3A4 P 3v4
24
40E
b
30 \[ 19
4A1 4Y1
rd !
\[ 2
a2 2 > 0 4y
p
27 \I 22
4A3 Pe 4Y3
26 \[ 23
4A4 / 4Y4
‘V TEXAS
INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142B ~ MAY 1992 — REVISED FEBRUARY 1994

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
A Y

OE
L H H
L L L
H X Z

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - vvvvvri ettt e -05Vto4.6V
Input voltage range, Vi (see Note 1) ... i e et -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any output in the low state, Ig: SNS4LVT16244A ... .. .. oiiiiiiiiiiiiiiaen.. 96 mA
SN7ALVT16244A .. .. i 128 mA

Current into any output in the high state, Ig (see Note 2): SNEALVT16244A ............ccoivnt.. 48 mA
SN74LVT16244A ........covvviiennnn. 64 mA

Input clamp current, Ik (V1< 0) .ottt e s -50 mA
Output clamp current, ok (VO < 0) - v ettt it et e e et e e i et aae e raeanens -50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package ................. 0.85W
DLpackage ............cevnnn. 1.2W

Storage temperature range .. ......ouineiit e e et -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > V.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT16244A | SN74LVT16244A UNIT
MIN MAX MIN  MAX

Vce Supply voltage 2.7 3.6 27 3.6 \
VIH High-level input voltage 2 5% 2 \%
ViL Low-level input voltage f% 8 0.8 Vv
\ Input voltage @ 5.5 5.5 \
I0H High-level output current ] -24 -32 mA
loL Low-level output current aﬁ}‘ 48 64 mA
At/Av Input transition rise or fall rate Outputs enabled i 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

PRODUCT PREVIEW products In the oot
esign phase of development. cnaramrlsﬂc data and I
cl ﬂwﬂom are design goals. Texas Instruments reserves the namm

0
crwnge or discontinue these products without notice.

TEXAS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142B - MAY 1992 - REVISED FEBRUARY 1994

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

SN54LVT16244A SN74LVT16244A
PARAMETER TEST CONDITIONS UNIT
MIN MAX [ MIN TYPT MAX
VIK Voo =27V, | =-18 mA -1.2 -12| Vv
VoG = MIN to MAXF,  IoH =-100 pA Vgoo-0.2 Vgoo-0.2
Voe=27V, loH=-8mA 24 24
VoH = Ic”-| 24 mA 2 v
Veg=3V OH =
IOH =-32 mA 2 -
loL =100 0.2 0.2
Veg=27V oL ua
loL=24mA 0.5 0.5
loL=16mA 0.4 0.4
VoL oL v
loL =32 mA 0.5 0.5
Vec=3V
loL = 48 mA °§5
oL = 64 mA gf 0.55
Voc=0orMAXY, V|=55V ‘&?}f 10 10
| = V@G or GND Control pins R + WA
Vcc=36V =V £ 1 1
cc o Data pins W
Vi =0 A -5 -5
loff Voo =0, ViorVo=0to4.5V +100 | pA
| Vee-3V V|=08V Ainouts 75 75 A
I(hold) cC= Vi=2V P! 75 75
lozH Voc =36V, Vo=3V 5 5| pA
lozL Voo =36V, Vo=05V -5 -5 MA
v Outputs high 0.09 0.09
Vocc =36V, l0=0,
lcc Vi'= VoG or GND Outputs low 5 51 mA
Outputs disabled 0.09 0.09
Vcc=3Vt036V, OneinputatVoc-06V,
Lleey Other inputs at Vo or GND 02 02| mA
Ci Vi=3Vor0 4 pF
Co Vo=3Vor0 10 pF

1 All typical values are at VoG = 3.3 V, Tp = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

PRODUCT PREVIEW information concerns produm in the formative or
design of ment. Chai data and other
are design goals. Tmlnmmmmuﬂnughm

‘V TEXAS
INSTRUMENTS
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SN54LVT16244A, SN74LVT16244A
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS142B — MAY 1992 ~ REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVT16244A SN74LVT16244A
FROM TO Voc=33V _ Voc=33V _
PARAMETER (INPUT) (OUTPUT) 0.8V Veg=27V 0.3V Vecc=27V | UNIT
MIN MAX| MIN: MAX| MIN TYPT MAX| MIN MAX
t 1 42 N 5.1 1 2.3 4.1 5
PLH A Y i’E}' ns
tPHL 1 42| & 53 1 2.3 4.1 5.2
t __ 1 5.3 6.4 1 26 5.2 6.3
PZH OF Y E ns
tpzL 1 g 6.8 1 26 52 6.7
t — 2.1 i9 64| 22 39 57 6.3
PHZ OF Y : ns
tpLz 1.9 %53 57 2 37 54 5.6
t Al typical values are at Voo = 3.3 V, Ta = 25°C.
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
51‘1"’”?&‘"5:’” development. cnm&'{:r?swl? ISm and other i
e et WP TEXAs
INSTRUMENTS
4-13
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS258A — JUNE 1993 ~ REVISED FEBRUARY 1994

® Output Ports Have Equivalent 22-Q Series

Resistors, So No External Resistors Are
Required

State-of-the-Art Advanced BiCMOS
Technology (ABT) Design for 3.3-V
Operation and Low-Static Power
Dissipation -

Members of the Texas Instruments
Widebus ™ Family

Supports Mixed-Mode Signal Operation
(5-V Input and Output Voltages With
3.3-VVee)

Supports Unregulated Battery Operation
Down to 2.7V

Typical Vo p (Output Ground Bounce)
<0.8VatVec=3.3V,Tp=25C

ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model

(C =200 pF, R=0)

Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

Supports Live Insertion

Distributed Vo and GND Pin Configuration
Minimizes High-Speed Switching Noise
Flow-Through Architecture Optimizes

PCB Layout

Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Fiat (WD) Packages
Using 25-mil Center-to-Center Spacings

SN54LVT162244 ... WD PACKAGE
SN74LVT162244 ... DGG OR DL PACKAGE

10E
1Y1
1Y2
GND
1Y3
1Y4
Vee
2Y1
2y2
GND
2Y3
2Y4
3v1
ay2
GND
3y3
3v4
Vee
41
4y2
GND
4Y3
4Y4
40E

description

(TOP VIEW)

1
2
3
4
5
6
7
8

] 20E
] 1A1
] 1A2
] GND
] 1A3
] 1A4
J Voo
] 2A1
] 2A2
] GND
] 2A3
] 2A4
] 3A1
] 3A2
] GND
] 3A3
] 3a4
IS
] 4A1
] 4A2
] GND
] 4A3
] 4A4
] 30E

The ’'LVT 162244 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vg operation, but with the
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers,
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low

output-enable) inputs.

The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot

and undershoot.
Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

Widebus is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW products In the or
S, L e S S 3 T
jons are design ‘exas Instruments reserves
Inge or dlmﬂnmwmum without notice. l EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1994, Texas Instruments Incorporated
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS258A — JUNE 1993 — REVISED FEBRUARY 1994

description (continued)

The SN74LVT162244 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the I/O pin count and functionality of standard small-outline packages in the same
printed-circuit—board area.

The SN54LVT162244 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVT162244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE Y

L
L
H

X - I|>»

H
L
z

{if TEXAS
INSTRUMENTS
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS258A - JUNE 1993 — REVISED FEBRUARY 1994

logic symbolt

EN1
EN2
EN3
EN4

2V

3v

4V

olo|lojnniw|iN

1
12
13
14
16
17
19
20
22
23

t This symbol is in accordance with ANSI/IEEE Std 91-1984

and |IEC Publication 617-12.

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4
3Y1
3y2
3Y3
3Y4
4Y1
4Y2
4Y3
4Y4

logic diagram (positive logic)

10E

1A1

1A2

1A3

1A4

2A3

2A4

3A1

3A2

3A3

3A4

4A1

4A2

4A3

4A4

i

47

/r«
46 / 3
43 \/t 6
48 CD
L3l /\[ ' 8
40 /{ ' 9
38 { ' 1
|~
37 \/L 12
25 CD
36 /‘[ ' 13
35 /\[ . 14
33 \[ . 16
|~
32 /\[ 17
24 CD
30 /\[ . 19
29 /\[ ’ 20
27 \[ ' 22
|~
26 l/l \[ 23

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2yY3

2Y4

3Y1

3Y2

3Y3

3Y4

4Y1

4Y2

4Y3

4Y4

*5‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

4-17

PRODUCT PREVIEW
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS258A — JUNE 1993 — REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOAGe range, VoG o vvvertiti ittt ittt ittt -05Vto4.6V
Input voltage range, Vi (See NOte 1) ..ottt e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Currentinto any outputinthe low state, lg ..o 30 mA
Current into any output in the high state, g (see Note 2) ..........coviiiiiiiiiiiii i, 30 mA
Input clamp current, [k (Vi <0) oo i e e e -50 mA
Output clamp current, IoK (VO < 0) - v ettt e et aeane s -50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package ................. 0.85W

) DLpackage .........ccovvvvnn. 1.2W
Storage temperature range .. ....... it it —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stréss ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Vo o.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT162244 | SN74LVT 162244 UNIT
MIN  MAX MIN  MAX

Vece Supply voltage 27 3.6 2.7 3.6 v
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
\ Input voltage 55 55 \
loH High-level output current -12 -12 mA
loL Low-level output current 12 12 mA
At/Av Input transition rise or fall rate I Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 —-40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.

4-18
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SN54LVT162244, SN74LVT162244
3.3-V ABT 16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS258A — JUNE 1993 — REVISED FEBRUARY 1994

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

SN54LVT162244 SN74LVT162244
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
VIK Ve =27V, I|=-18 mA -1.2 12| v
VOH Ve =3V, loH=-12mA 2 2 v
VoL Voc=3V, loL=12mA 0.8 0.8 \
Voo =0orMAXY, Vj=55V 10 10
| Vj=Vgg or GND | Control pins +1 +1 A
1
Vcc=36V V=V 1 1
ce 1=7Cco Data pins
) Vi=0 -5 -5
loff Vee =0, ViorVo=0t04.5V +100 pA
| v sV Vi=0.8V Ainouts 75 75 WA
= Inpu
I(hold) cc Vo2V p 75 7
lozH Voc=3.6V, Vo=3V 5 5 pA
lozL Voc=36V, Vo=05V -5 -5 pA
Outputs high 0.19 0.09
Vcc=36V, lo=0,
Icc V| = VGG or GND Outputs low 5 5| mA
Outputs disabled 0.19 0.09
Voc=38V1t0 3.6V, OneinputatVoc-06V,
8lgcS Other inputs at Vgc or GND 02 021 mA
Ci Vi=3Vor0 4 4 pF
Co Vo=3Vor0 10 10 pF
T All typical values are at VoG = 3.3 V, T = 25°C.
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
switching characteristics over recommended operating free-air temperature range, C;_ = 50 pF
(unless otherwise noted) (see Note 5)
SN54LVT 162244 SN74LVT162244
FROM TO Voc=3.3V _ V=33V _
PARAMETER (INPUT) (OUTPUT) 0.3V VQC =27V $0.3V Vec=27V UNIT
MIN MAX| MIN MAX| MIN TYPT MAX| MIN MAX
t . . 1 1.4 .2 4.9 .
PLH A v 1.4 5.2 6. 3 5.8 ns
tPHL 1.1 5.1 6.3 1.1 3.1 5 6.1
t 1 6.6 7.3 1 4.7 6.4 71
PzH OE Y ns
tpzL 14 67 74| 14 34 56 7.3
t — 2.6 6.9 7.6 2.6 4. 6.6 7.3
PHZ OE Y ° ns
tpLz 2.6 6.1 6.8 26 3.6 5.8 6.5
T Al typical values are at Voo = 8.3 V, T = 25°C.
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
‘b TEXAS
INSTRUMENTS
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SN54LVT16245A, SN74LVT16245A
3.3-V ABT 16-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS143B - MAY 1992 — REVISED MARCH 1994
® State-of-the-Art Advanced BICMOS s sr:IsT4L:"’T416A245A6é.G W:Rpglf:s:g: .
X N74LVT16245A . .. AGE
Technqlogy (ABT) Design for 3.3-V (FOP VIEW)
Operation and Low-Static Power
Dissipation U __
® Members of the Texas Instruments 1DIRY 48]l 1OE
Widebus™ Family 18102 a7l 1a1
. . 1B2l]s 48l 1A2
® Supports Mixed-Mode Signal Ope_ratlon GaND [l 4 5[] GND
(5-V Input and Output Voltages With 183[s 44l 1A3
3.3-V V¢c) 1Balls  43fl 14
® Supports Unregulated Battery Operation veell7 42l v
Down to 2.7 V Bsls  41fl1As
® Typical Vo p (Output Ground Bounce) 1B6l]o 40 126
<0.8VatVgg=3.3V, Ty =25°C aNDll1o 39l GND
® ESD Protection Exceeds 2000 V Per 187 [] 11 a8l 1A7
MIL-STD-883C, Method 3015; Exceeds 1Bs8l12  ar]l1As
200 V Using Machine Model 281[}13  36f] 2A1

282014  35[) 22
anDll15  34flaND
2B3f]16 33l 243
oBall17  32[] 24
VCC[ 18 31 ]VCC
85019 30[] 2A5

(C =200 pF, R=0)
® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

® Supports Live Insertion oBe[]20  20[] 2A6

e Distributed Vg and GND Pin Configuration GNpfl21 28l anD
Minimizes High-Speed Switching Noise 287022 27[]2A7

® Flow-Through Architecture Optimizes oBgll2s  26f] 2A8
PCB Layout 2DIR[J24  25[]20E

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages
Using 25-mil Center-to-Center Spacings

description

The 'LVT16245A is a 16-bit (dual-octal) noninverting 3-state transceiver designed for low-voltage (3.3-V) Voo
operation, but with the capability to provide a TTL interface to a 5-V system environment.

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR)
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Vo through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT16245A is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the I/0 pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT16245A is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVT16245A is characterized for operation from —40°C to 85°C.

Widebus is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated
ATA current as of date. Products conform to
the terms of Texas Instmmelm standard wi T
[ g does not include testing of
parameters.
INST] RUMENTS
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SN54LVT16245A, SN74LVT16245A
3.3-V ABT 16-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS143B ~ MAY 1992 — REVISED MARCH 1994

FUNCTION TABLE
(each 8-bit section)
INPUTS OPERATION
OE DR
L L B data to A bus
L H A data to B bus
H X Isolation
logic symbolt
BE L__Js G 1
10 — 3 1DIR l
1DIR —t—_b 3 EN1[BA]
3EN2[AB]
__ 25
20 ——NGe
. 24
2DiR ———ﬁ 6 EN4 [BA]
6 EN5 [AB]
1 C
47 2
1A1 —T:: Vi «q j— 1B1
> 2V
46 3
1A2 ————>— —<&»>—— 1B2
44 5
1A3 ——>— —e&»>—— 1B3
43 6
1A4 ———>—] —<¢>—— 1B4
41 8
1A5 ———<4>—] —<¢»>——— 1B5
40 9
1A6 ——<¢>—] —<>—— 1B6
38 11
1A7 ————>— —»>—— 1B7
37 12 24
1A8 ——€ > —<¢p——— 1B8 2DIR
36 13
>4 5V
35 14
2A2 ——<4>—] —<ep——— 2B2
33 16
2A3 ——¢>] l—e>—— 2B3
32 17
2A4 ——<4P— —<>—— 2B4
30 19
2A5 ———<4>—] —<4¢p—— 2B5
29 20
2A6 —>— —&>——— 2B6
27 22
2A7 ———4P— —<>—— 2B7
26 23
2A8 —<4>— —ae»—— 2B8

T This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

logic diagram (positive logic)

1A1 —5—7——0——§

-

—(

A

1B1

v

4

A

\__v_/

To Seven Other Channels

By

—C

13
2B1

v

A

A
)

\_v_/

To Seven Other Channels
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SN54LVT16245A, SN74LVT16245A
3.3-V ABT 16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS143B - MAY 1992 — REVISED MARCH 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOIRAGE raNge, VO G « v v vrtt ittt ittt ra i -0.5Vtod6V
Input voltage range, Vi (see Note 1) ... e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg (see Note 1) .... -05Vto7V
Current into any output in the low state, lo: SN54LVT16245A ... ... ... iiiiiiiiiiiiinnnn, 96 mA
SN74LVT16245A ... i 128 mA

Current into any output in the high state, o (see Note 2): SN54LVT16245A ...................... 48 mA
SN74LVT16245A .......ccoviiennnn.. 64 mA

Input clamp current, ik (V] < 0) ..o i -50 mA
Output clamp current, Iok (VO <0) .ot e i e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package ................. 0.85W
DLpackage ..................t. 1.2W

Storage temperature range .. ........ciiii it it —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current will only flow when the output is in the high state and Vo > Vce.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT16245A | SN74LVT16245A UNIT
MIN  MAX MIN  MAX

Vee Supply voltage 2.7 3 b 2.7 3.6 \)
VIH High-level input voltage 2 ;{E;*’ 2 v
VIL Low-level input voltage éf?o.a 0.8 \
V) Input voltage 4 55 5.5 \Y
loH High-level output current A 24 -32 mA
loL Low-level output current £ 48 64 mA
At/Av Input transition rise or fall rate Outputs enabled A 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: Unused or floating control inputs must be held high or low.
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SN54LVT16245A, SN74LVT16245A
3.3-V ABT 16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS143B ~ MAY 1992 — REVISED MARCH 1994 '

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

SN54LVT16245A SN74LVT16245A
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPT MAX
VIK Voo =27V, | =-18 mA -1.2 -1.2 \
VGG = MIN to MAXE, IoH = —100 pA Voo-0.2 Voo-0.2
Voo =27V, IoH=-8mA 2.4 2.4
VoH CcC OH v
IOH=-24 mA 2
Vcc=3V
IoH = -32 mA 2
loL =100 0.2 0.2
Voc=27V oL Lea
loL =24 mA 0.5 0.5
loL=16 mA 0.4 0.4
VoL oL "
oL =32mA 0.5 0.5
Vecc=3V
loL =48 mA 0.55
ioL =64 mA & 0.55
Vee =36V, Vi =V, GND & 21 1
ce I-cco Control pins o
Voc=0orMAX¥, V|=55V 10 10
I V=55V 20 20| pA
Voo =36V V| =Vgoo A or B ports§ 52 1 1
V)= %) -5 -5
loff Vece =0, ViorVo=0to4.5V 4 +100| pA
! Veg=3V Vi-08V Aor B ports s L pA
I(hold) ce= Vi=2V P -75 -75
lozH Vcc =36V, Vo=3V 1 1 pA
lozL Voc=36V, Vo=05V -1 -1 pA
Outputs high 0.09 0.09
Voc=38V, lo=0, )
Icc Vj = VGG or GND Outputs low 5 5| mA
Outputs disabled 0.09 0.09
q Vec=3Vto 3.6V, OneinputatVcc—-06V,
alcc Other inputs at Vo or GND 02 021 mA
(o] Vi=3Vor0 4 4 pF
Cio Vo=3Vor0 1 1 pF

1 All typical values are at VoG = 3.3 V, Ta = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VGG or GND
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
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SN54LVT16245A, SN74LVT16245A
3.3-V ABT 16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS143B ~ MAY 1992 —~ REVISED MARCH 1994

switching characteristlcs over recommended operating free-air temperature range, Cp = 50 pF
(unless otherwise noted) (see Note 5) :

SN54LVT16245A SN74LVT16245A
FROM TO veec=33V _ Vec=33V _
PARAMETER (INPUT) (OUTPUT) 0.3V Vec=27V 0.3V Vec=27V UNIT

MIN MAX I:l#l MAX| MIN TYPT MAX| MIN MAX

tPLH 1 2.4 4.1 5
AorB BorA - ns

tPHL By 1 2.3 4.1 5.2

tpzH J— & 1 3 5.3 6.3
OE AorB ns

tpzL 3 1 31 52 6.7

od

} — 2.7 4.6 6.4 7.2
PHz OF AorB & ns

tpLz & 26 43 5.8 6.1

1 All typical values are at Vo = 3.3 V, Ta = 25°C.
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
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SN54LVT162245, SN74LVT162245
3.3-V ABT 16-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS260A — JUNE 1993 — REVISED FEBRUARY 1994
® A-Port Outputs Have Equivalent 22-Q SN54LVT162245 ... WD PACKAGE
Series Resistors, So No External Resistors SN74LVT162245 . . . DGG OR DL PACKAGE
Are Required (TOP VIEW)
® State-of-the-Art Advanced BICMOS iRl 4l 108
Technology (ABT) Design for 3.3-V
) 1B1[]2 a7 [ 1A1
Operation and Low-Static Power
Dissipati 1B2[]s 46 ] 1A2
issipation GND[j4  4sflanD
® Members of the Texas Instruments 1B3[]5 4411 1A3
Widebus™ Family 1B4[]e 43l 1A4
® Supports Mixed-Mode Signal Operation Vecll7 42l Voo
(5-V Input and Output Voltages With 1B5[|s 41]]1A5
3.3-V Vge) 186[]o 40l 16
® Supports Unregulated Battery Operation GND[J1o  39[lGND
Down to 2.7V 18711 ss[l1A7
® Typical Vo p (Output Ground Bounce) 188012 7]l 1A8
<0.8VatVgc =33V, Ta = 25°C 281 E 13 361 2A1
2B2[]14  35[]2A2

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C =200 pF, R=0)

GND[f15 34[JGND
2B3[]16  33]]2A3
2B4[]17  32[]2A4

Veell1s 31 %VCG

® Latch-Up Performance Exceeds 500 mA 2B5[]19 30l 2A5
Per JEDEC Standard JESD-17 286[J20  20[] 246
® Bus-Hold Data Inputs Eliminate the Need GND [J21 28 [] GND
for External Pullup Resistors 2B7[l22  27[] 2A7
® Supports Live Insertion 2B8[j2s  26[]2A8
e Distributed V¢ and GND Pin Configuration 2DIR [+ 25[120E

Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes
PCB Layout

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages
Using 25-mil Center-to-Center Spacings

description

The "LVT 162245 is a 16-bit (dual-octal) noninverting 3-state transceiver designed for low-voltage (3.3-V) Voo
operation, but with the capability to provide a TTL interface to a 5-V system environment.

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR)

input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated.

The A-port outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce
overshoot and undershoot.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

~ To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

Widebus is a trademark of Texas Instruments Incorporated.

Copyright © 1994, Texas Instruments Incorporated
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SN54LVT162245, SN74LVT162245
3.3-V ABT 16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS260A - JUNE 1993 — REVISED FEBRUARY 1994

description (continued)

The SN74LVT162245is available in TI’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the 1/O pin count and functionality of standard small-outiine packages in the same
printed-circuit-board area.

The SN54LVT162245 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVT162245 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
(each 8-bit section)
INPUTS
PR OPERATION
L B data to A bus

L
L H A data to B bus
H

X Isolation
logic symbolt logic diagram (positive logic)
. 48
1DIR 3EN1 [BA]
3EN2[AB] I_d g—l 48 ox
20E Gé -

1A1 vi <

> 2V

1 r :
1B1 b ) .
b 1B1

25 R
24
2DIR ——tf 6 EN4 [BA]
6 EN5 [AB] 1A1 47
a7
46
—_—

—r
3
1A2 —&»——— 1B2
44 5
1A — > —<»>— 1B3
43 6 \ A 4
1A4 —<4>— —<p——— 1B4 \ /
1A5 hd 8 1B5
> —e>———
. 40 9 To Seven Other Channels
1A6 —¢>—] —<>———— 1B6
38 11
1A7 —4>—] —<&»—— 1B7
188 =1 2 188 Jil# :)j
—— ——
36 13 2DIR
2A1 —Ev4 < j—_ 2B1 '—c Q——l
> 5v ' 25
35 14 ¢—— 208
2A2 ———<4>—] —<p——— 2B2
33 16 p
2A3 —-32—<—P— —4—’—7 2B3 ' 26
2A4 —>— | —<«»—— 2B4 2A1 ——ﬁ
© 30 19
2A5 ——<4>— —&p»——— 2B5 [
2A6 29 20 2B6 13
—] Heo——
27 22 ——— 2B1
2A7 —4p—] —<¢p——— 2B7
26 23
2A8 ———<4>— —<¢»>——— 2B8
vy

t This symbol is in accordance with ANS/IEEE Std 91-1984 ——

and |EC Publication 617-12. To Seven Other Channels
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SN54LVT162245, SN74LVT162245
3.3-V ABT 16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS260A ~ JUNE 1993 — REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG v vvvvr vttt e e
Input voltage range, V| (see Note 1)
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1)
Current into any output in the low state, lo: SN54LVT162245 (except A port)
SN74LVT162245 (except A port)

A port

Current into any output in the high state, Ig (see Note 2): SN54LVT162245 (B port)
SN74LVT162245 (B port)

A port

Input clamp current, Ik (V; <0)
Output clamp current, Iok (Vo < 0)
Maximum power dissipation at Tp = 55°C (in still air) (see Note 3): DGG package

DL package

Storage temperature range

-05Vtio4.6V

-05Vto7V

. -05Vto7V

96 mA

1.2W

—-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES:
2. This current will only flow when the output is in the high state and Vo > Vgo.

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 miils.

For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

« SN54LVT162245 | SN74LVT162245 UNIT
MIN  MAX MIN  MAX
\ole} Supply voltage 2.7 3.6 2.7 3.6 "
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \']
\ Input voltage 5.5 55 \"
. B port —-24 -32
IoH High-level output current mA
A port -12 -12
A port 12 12
loL Low-level output current mA
B port 48 64
At/Av Input transition rise or fall rate Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
‘V TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4-29
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SN54LVT162245, SN74LVT162245
3.3-V ABT 16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS260A - JUNE 1993 ~ REVISED FEBRUARY 1994

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

PARAMETER TEST CONDITIONS SNSALVT162245 | SN74LVT162245 UNIT
MIN MAX MIN MAX
ViK Vec=27V, lj=~18 mA . =12 -1.2 \
Vec=3V, loH=—12mA A port 2 2
VoG = MIN to MAXT,  IgH = =100 pA Vog-0.2 Vog-0.2
VoH Voo =27V, IoH =—-8mA 2.4 2.4 \Y
Voo =8V IOH =—24 mA 2
loH =-32 mA 2
loL=12mA A port 0.8 0.8
Vee=27V loL =100 pA 0.2 0.2
IoL =24 mA 0.5 05
VoL loL=16mA 0.4 0.4 \
loL =32 mA B port 05 05
Vec=3V
IoL = 48 mA 0.55
loL =64 mA 0.55
Vcc=36V, V)= Vg or GND- Gontrol pins +1 +1
Voo =0orMAXT, V|=55V 10 10
Iy Vi=565V 20 20 pA
Voc=36V Vi=Vco A or B portst 5 5
Vi=0 -10 -10
loff Vec =0, ViorVo=0t045V; +100 pA
V=08V 75 75
li(hold) Vec=3V Vie2V A or B ports 75 75 pA
lozH Vec=36V, Vo=3V 1 1 pA
lozL Vec=36V, Vo=05V -1 -1 pA
Outputs high 0.1 0.1
Vcc =36V, lo=0, Outputs low 5 5
lcc V| = Vg or GND Outputs 04 04 mA
disabled i i
aigcS gg\%::p\:t;oa?\?c\;/c or gﬂglnput "oc-08Y 02 021 mA
Ci Vi=3Vor0 pF
Cio Vo=3Vor0 pF

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 Unused pins at VoG or GND
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGG or GND.
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SN54LVT16373, SN74LVT16373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
SCBS144B — MAY 1992 - REVISED FEBRUARY 1994
® State-of-the-Art Advanced BICMOS SN54LVT16373. .. WD PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT16373... DGG OR DL PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation

® Members of the Texas Instruments
Widebus™ Family

® Supports Mixed-Mode Signal Operation
(5-V Input and Output Voltages With
3.3-V Vce)

® Supports Unregulated Battery Operation
Down to 2.7V

® Typical Vgop (Output Ground Bounce)
<08VatVgc =33V, Ty =25°C

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C =200 pF, R=0)

® Latch-Up Performance Exceeds 500 mA
Per JEDEC Standard JESD-17

® Bus-Hold Data Inputs Eliminate the Need
for External Pullup Resistors

® Supports Live Insertion

® Distributed Vgc and GND Pin Configuration
Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes
PCB Layout

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages
Using 25-mil Center-to-Center Spacings

description

The "LVT16373 is a 16-bit transparent D-type latch with 3-state outputs designed for low-voltage (3.3-V) Voo
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable
for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers.

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the
D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus
lines without need for interface or pullup components.

The output-enable (OE) input does not affect internal operations of the latch. Old data can be retained or new
data can be entered while the outputs are in the high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

Widebus is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1994, Texas Instruments Incorporated

DATA information current as of publication date. Products conform to

spscmcaﬂons per mc:asg:s ol“ otexas Imrumm&l:?end;rmdl ’:; ranty. b TEXAS
perna INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4-31




SN54LVT16373, SN74LVT16373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS144B —~ MAY 1992 — REVISED FEBRUARY 1994

description (continued)

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT16373 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the 1/O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT16373 is characterized for operation over the full military temperature range of —-55°C to 125°C.
The SN74LVT16373 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
logic symbolt ) logic diagram (positive logic)
1 BE 1
10 ——— DN4EN ‘°E——‘0| >
48
1LE ——{c3 1LE 48
__ 24 4
20E ——D2eN ) p=
25
2l —— ¢4 47 2 a1
L 1D1 1D
a L 2
bt —— 3D 1V 1Q1
1D2 46 3 1Q2
44 5 v v
1D3 ————— 1Q3 \ /
1D4 48 6 1Q4
41 8 To Seven Other Channels
1D5 20 . 1Q5
1D6 - TS 1Q6
107 ——m8M8M8 —————— 1Q7 ——_____o|24 >
37 12 20E
108 a8 13 1a8 25
201 ———— 4D 2vV|———— 201 2LE '_I > P
2D2 B | 2Q2
2D3 L_ _—E 2Q3 36 c 13 2Q1
32 17 2D1 1D
204 —————— ————— 204
30 19
2D5 PP E— T 0 2Q5
206 ——— ————— 2Q6 v v
27 22
207 —————— ——— 2Q7 —_—
26 23
2D8 —— ————— 2Q8 To Seven Other Channels

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.
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SN54LVT16373, SN74LVT16373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS144B ~ MAY 1992 - REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo
Input voltage range, V| (see Note 1)
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1)
Current into any output in the low state, Io: SN54LVT16373
SN74LVT16373

Current into any output in the high state, Ig (see Note 2): SN54LVT16373
SN74LVT16373

Input clamp current, lik (V| <0)
Output clamp current, ok (Vo < 0)
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DGG package

DL package

Storage temperature range

-0.5Vto4.6V

-05Vto7V

. =05Vto7V

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1.
2. This current will only flow when the output is in the high state and Vo > Vco

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.

For more information, refer to the Package Thermal Considerations application note.

recommended operating conditions (see Note 4)

SN54LVT16373 | SN74LVT16373 UNIT
MIN MAX MIN MAX
\/ole} Supply voltage 27 36 27 36 \"
VIH High-level input voltage 2 g 2 v
V)L Low-level input voltage 208 0.8 v
\l Input voltage %5 5 5.5 \'
loH High-level output current —24 —-32 mA
loL Low-level output current £ 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled z&:? 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
PRODUCT PREVIEW ucts In
oL L e e WP Ty
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SN54LVT16373, SN74LVT16373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS

SCBS144B - MAY 1992 - REVISED FEBRUARY 1994

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

otherwise noted)

SN54LVT16373 SN74LVT16373
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
VIK Vog=27V, I|=—18 mA -1.2 -12| V
VGG = MIN to MAXE,  IoH =—-100 pA Voo-0.2 Vog-0.2
Vec=27V, loH=-8mA 2.4 2.4
VoH CC OH v
: loH =—24mA 2
Vec=3V
IoH=-32mA 2
loL = 100 0.2 0.2
VoG =27V oL = 100 uA
loL=24 mA 0.5 0.5
loL =16 mA 0.4 0.4
VoL : oL \'
loL =32mA 0.5 0.5
Vec=3V
loL =48 mA 0.55
IoL =64 mA G 0.55
Voo =0orMAXE,  Vv|=55V Ay 10 10
| V| =Vgcc or GND Control pins ES +1 +1
! Voc=36V Vi=Vgce . ) 1 1 wA
Data pins @
V=0 Ed -5 -5
loff Voe =0, ViorVo=0t04.5V i £100 | pA
| Voo =3V ViZ08V Data inputs s s pA
I(hold) CC= V=2V p 75 75
lozH Vcc =36V, Vo=3V 5 5 pA
lozL Voc=3.6V, Vo=05V -5 -5| pA
Outputs high 0.09 0.09
Ve =36V, lo=0, Outputs low 5 5
| A
cC V| =Vgg or GND Outputs 0.09 0.09 m
disabled ) )
Vcc=3Vto36V, OneinputatVog-0.6V,
ooy Other inputs at Vg or GND 02 02| mA
Ci Vi=3Vor0 5 5 pF
Co Vo=38Vor0 95 9.5 pF

T All typical values are at VoG = 3.3 V, Tp = 25°C.
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VoG or GND.

timin(? requirements over recommended operating free-air temperature range (unless otherwise
) .

note
SN54LVT16373 SN74LVT16373
Vgcc=33V _ Vec=3.3V _
03V Vec=27V 03V Vec=27V | UNIT

MIN  MAX [ #MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, LE high 3.3 % %‘%.3 3.3 3.3 ns
tsy Setup time, data before LEL 05 HUEP 05 05 0.5 ns
th Hold time, data after LEL 18 % 2 1.8 2 ns
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SN54LVT16373, SN74LVT16373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS144B —- MAY 1992 — REVISED FEBRUARY 1994

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Note 5)

SN54LVT16373 SN74LVT16373
FROM TO Vec =33V _ Vecc=33V _
PARAMETER - (INPUT) (OUTPUT) 0.3V Vec=27V 0.3V Vec=27V | UNIT
MIN MAX| MIN MAX| MIN TYPT MAX| MIN MAX
i 1.3 5.1 N 5.8 1.3 2.7 5 5.7
PLH D Q i ns
tPHL 1.4 5 & 58] 14 29 49 57
t 2.1 7 7.5 21 3.6 6 6.8
PLH LE Q ns
tPHL 3 8.1 9.4 3 4.7 6.9 8.8
t — 1 5.6uF 6.4 1 29 53 6.3
PZH oF a il ns
tpzL 1.3 53 6| 1.3 3 51 5.9
t — 27 #7172 82| 27 43 68 7.6
PHZ OE Q £ ns
tpLz 2.6 6.1 6.2 2.6 4 5.8 5.9
t All typical values are at VoG = 3.3 V, Tp = 25°C.
NOTE 5: Load circuit and voltage waveforms are shown in Section 1.
PRODUCT PREVIEW products In the or .
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SN54LVT162373, SN74LVT162373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
SCBS261A - JULY 1993 - REVISED FEBRUARY 1994
® Output Ports Have Equivalent 22-Q Series SN54LVT162373. . . WD PACKAGE
Resistors, So No External Resistors Are SN74LVT162373... DGG OR DL PACKAGE
Required (TOP VIEW)
® State-of-the-Art Advanced BiCMOS 10E (] ) ]1LE
Technology (ABT) Design for 3.3-V 11 48 1 1D1
Operation and Low-Static Power 102 2 j; ] 102
Dissipation aND [l 4s]] GND
® Members of the Texas Instruments
. ™ ! 1Q3 (s 441 1D3
Widebus™ Family 1046 43l) 1D4
® Supports Mixed-Mode Signal Ope.ration veell7 42[1 Ve
(5-V Input and Output Voltages With 1058 +1]] 1D5
3.3-VVc¢e) 1Q6[]9 40l 1D6
® Supports Unregulated Battery Operation GND [} 10 39]] GND
Down to 2.7 V 1Q7E 1 asfl1D7
® Typical VoL p (Output Ground Bounce) 108[12  srfl 108
<0.8VatVgc =33V, Ty =25C 2a1{]1s sl 2D1
e ESD Protection Exceeds 2000 V Per 202114 ssf] 2D2
MIL-STD-883C, Method 3015; Exceeds GND[f15  safl GND
200 V Using Machine Model ' 2Q3llie s3] 2pa
(C = 200 pF, R = 0) 2Q4[]17 32[] 2D4
® Latch-Up Performance Exceeds 500 mA \2/82[ R } \zlgg
Per JEDEC Standard JESD-17 0 6% ;z gg 206
® Bus-Hold Data Inputs Eliminate the Need GND 121 28[] GND
for External Pullup Resistors E
2Q7[l22  27fl2p7
® Supports Live Insertion 282z 26[]2Ds
e Distributed Vg and GND Pin Configuration 20E[J2a  o2sfloLE

Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes
PCB Layout

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages
Using 25-mil Center-to-Center Spacings

description

The 'LVT162373 is a 16-bit transparent D-type latch with 3-state outputs designed for low-voltage (3.3-V) Vg
operation, but with the capability to provide a TTL interface to a 5-V system environment. Itis particularly suitable
for implementing buffer registers, 1/O ports, bidirectional bus drivers, and working registers.

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the
D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus
lines without need for interface or pullup components.

Widebus is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or N Copyright © 1994, Texas Instruments Incorporated
design phase of development. Characteristic data and other /]
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SN54LVT162373, SN74LVT162373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS261A - JULY 1993 — REVISED FEBRUARY 1994

description (continued)

The output-enable (OE) input does not affect internal operations of the latch. Old data can be retained or new
data can be entered while the outputs are in the high-impedance state.

The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot
and undershoot. :

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, 5? should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT162373 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the I/O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT162373 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVT162373 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
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SN54LVT162373, SN74LVT162373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS261A -~ JULY 1993 - REVISED FEBRUARY 1994

logic symbolt logic diagram (positive logic)
— 1
10— NN 108 —OI >
48 48
1Lte ———|cs ILE __D__
20E _24—_B 2EN
25 c1 2
2LE ca a7 1Q1
1D1 1D
47 m C 2
1D1 3D 19 1Q1
46 3
1D2 1Q2 v
44 5
1D3 1Q3
43 6 Y—
1D4 1Q4
41 8 To Seven Other Channels
1D5 1Q5
40 9
1D6 -~ " 1Q6
107 1Q7 OE ———o|24 >
37 12 20E '
108 — el 25
2D1 4D 2v 2Q1 2LE _I >_
35 14
202 — e c1 13
' 2Q1
2D3 = p= 2Q3 opy 38 1D
2D4 2Q4
30 19
2D5 2Q5
29 20
2D6 2Q6 v
27 22
2D7 2Q7 N
26 23
2D8 2Q8 To Seven Other Channels
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply VORAGE range, VoG « oo v vt ittt i e e -05Vto46V
Input voltage range, Vi (see Note 1) . ... i et -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5Vto7V
Current into any outputinthelow state, Ig - ....c.oovii i 30 mA
Current into any output in the high state, Ig (see Note 2) ..., 30 mA
Input clamp current, ljk (V] < 0) oot e et -50 mA
Output clamp current, lok (VO <0) .o uonii i e e -50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 3): DGG package ................. 0.85W
DLpackage ......covvvvunnnnnn. 1.2W

Storage temperature range

-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

NOTES:

1.

2. This current will only flow when the output is in the high state and Vo > Vcc.
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
For more information, refer to the Package Thermal Considerations application note.
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SN54LVT162373, SN74LVT162373
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCBS261A - JULY 1993 — REVISED FEBRUARY 1994

recommended operating conditions (see Note 4)

SN54LVT162373 | SN74LVT162373 UNIT
MIN  MAX MIN  MAX
\ee] Supply voltage 2.7 3.6 2.7 3.6 v
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
\Y Input voltage 55 55 Vv
I0oH High-level output current -12 -12 mA
loL Low-level output current 12 12 mA
At/Av Input transition rise or fall rate Outputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: Unused or floating control inputs must be held high or low.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
SN54LVT162373 | SN74LVT162373
PARAMETER TEST CONDITIONS UNIT
MIN MAX MIN MAX
VIK Voc =27V, I =—18 mA -1.2 1.2 %
VOH Vec=3V, IoH=-12mA 2 2 \
VoL Vec =3V, loL=12mA 0.8 0.8 \
Voo =0orMAXT,  Vj=55V 10 10
| V| = Vg or GND Control pins +1 +1 uA
Vec =36V Vi=Vce Data pins 1 1
V=0 -5 -5
loff Voo =0, VjorVo=0t045V +100 pA
li(hold) Vog=3V Vi=08V A inputs s © pA
V=2V -75 -75
lozH Vcc =38V, Vo=3V ) 1 1 pA
lozL Voo =36V, Vo=05V -1 -1 A
Outputs high 0.19 0.1
Vec =38V, lo=0, Outputs low 5 5
Icc V| =Vgc or GND Outputs 019 o1 mA
disabled U :
algc¥ gg\%r:r?p\:tioa%\(/sc\;/é or g'r\}ginput at¥eo-oov 02 02 mA
Gj Vi=3Vor0 pF
Co Vo=3Vor0 pF

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VGG or GND.
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SN54LVT16374, SN74LVT16374
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS
SCBS145B — MAY 1992 — REVISED FEBRUARY 1994
® State-of-the-Art Advanced BiCMOS SN54LVT16374 ... WD PACKAGE
Technology (ABT) Design for 3.3-V SN74LVT16374... DGG OR DL PACKAGE
Operation and Low-Static Power (TOP VIEW)
Dissipation oEll
® Members of the Texas Instruments 113'15 ( ; :g:.K
Widebus™ Family 123 102
® Supports Mixed-Mode Signal Ope'ration anp 4 GND
(5-V Input and Output Voltages With 13lls 1D3
3.3-VVec) 104 (s 1D4
® Supports Unregulated Battery Operation vecll7 Voe
Down to 2.7V 1058 1D5
® Typical Vg p (Output Ground Bounce) 106 (]9 1D6
<0.8VatVgoc=3.3V,Tp=25C GNDE 10 GND
® ESD Protection Exceeds 2000 V Per 1Q7 yn 1D7
MIL-STD-883C, Method 3015; Exceeds 108 (12 1D8
200 V Using Machine Model 2q1 (18 2D1
(C =200 pF, R=0) 2Q2[}14 2D2
® [atch-Up Performance Exceeds 500 mA GND (15 GND
Per JEDEC Standard JESD-17 2q3[] 16 2D3
) 204 []17 2D4
® Bus-Hold Data Inputs Eliminate the Need
. vec (] 18 Vee
for External Pullup Resistors 205 [ 19 oD5
® Supports Live Insertion 206 []20 2D6
e Distributed V¢ and GND Pin Configuration GND [J21 GND
Minimizes High-Speed Switching Noise 2Q7 [J22 2D7
® Flow-Through Architecture Optimizes 2%[ 23 208
PCB Layout 20E [J24 2CLK

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Packages ”
Using 25-mil Center-to-Center Spacings

description

The 'LVT16374 is a 16-bit edge-triggered D-type flip-flop with 3-state outputs designed for low-voltage (3.3-V)
Ve operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly
suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers.

The ’‘LVT16374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus
lines without need for interface or pullup components.

The output-enable (OE) input does not affect internal operations of the flip-flop. Old data can be retained or new
data can be entered while the outputs are in the high-impedance state.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

Widebus is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTE%' this dowme:t om;ms PRODUCTION Copyright © 1994, Texas Instruments Incorporated
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SN54LVT16374, SN74LVT16374
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS145B — MAY 1992 — REVISED FEBRUARY 1994

description (continued)

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT16374 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the /O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54LVT16374 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74LVT16374 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L T H H
L T L L
L HorL X Qo
H X X z
logic symbolt . logic diagram (positive logic)

1
o ————O| >
10E —— DN {eN 108
1Lk —— bt ¢t 10LK
2 [ ‘

20E 2EN
c 25 c > C1 2 a
2CLK ——> C2 1Q1
1D1 a7 1D
47 -1 L 2
1Dt ———— 1D 1V i1
46 3
102 —= 5 192 v v
1D3 - ——— 1Q3 \ /
1D4 43 8 1Q4
41 8 To Seven Other Channels
1D5 1Q5
40 9
1D6 _:;-8—— ————11 1Q6
107 IPT I 2 1Q7 2ﬁ~24—————o>——
1D ———— F———— 1Q8 25
36 13 20LK
2Df ——— 2D 2Vp— 2Qt L
o2 5| Y
33 16 % > C1 13 50
03 7 2® 201 1D
2D4 —— —————— 2Q4
30 19
05— T 2%
2D6 ——] ————— 2Q6 v v
27 22 \ /
207 —— ————— 2Q7
26 23
2Dg —MM ——— 2Q8 To Seven Other Channels

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
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SN54LVT16374, SN74LVT16374
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS145B — MAY 1992 — REVISED FEBRUARY 1994

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOIGE raNge, VGG« v 