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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products
or to discontinue any product or service without notice, and advise customers to obtain the latest
version of relevant information to verify, before placing orders, that information being relied on
is currentand complete. All products are sold subject to the terms and conditions of sale supplied
at the time of order acknowledgement, including those pertaining to warranty, patent
infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the
time of sale in accordance with TI'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, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.
INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY
AT THE CUSTOMER’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not
warrant or represent that any license, either express or implied, is granted under any patentright,
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. TI's publication of information regarding any third party’s products or services does
not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



INTRODUCTION

The Texas Instruments (TIO) low-voltage logic families provide a variety of devices for users
transitioning from 5-V to 3.3-V logic. LVC and LV, both low-voltage CMOS logic families, are
just two of TI's wide range of 3.3-V logic solutions.

LVC is TI's answer to designers’ 3.3-V price/performance needs. With 5-V toleranceT, typical
propagation delays of 3.8 ns (maximum tyq of 6.3 ns), and 24-mA output drive current, LVC
is the low-voltage solution that designers often need. With almost 60 devices available and
more planned, LVC gives designers the options they need to maximize bus-interface
performance.

LV is TI's low-cost 3.3-V solution. The A revision common to the LV devices in this data book
signifies the recent speed improvements on the entire LV family. With typical propagation
delays of 8.3 ns (maximum thd of 13 ns) and 8-mA output drive current, LV is designed to the
3.3-V family of choice when the speeds and drive currents of TI's other low-voltage logic
families are not necessary for successful designs.

LVC and LV are supported in a wide variety of packages, including SOIC, SSOP, TSSOP, and
TVSOP. See the specific device data sheets for packaging options.

With a wide range of devices, benchmark service, support, and delivery, Tl is the number 1
supplier of standard low-voltage logic worldwide.

For more information on these or other Tl products, please contact your local TI
representative, authorized distributor, the Tl technical support hotline at 972-644-5580, or visit
the Tl logic home page at http://www.ti.com/sc/logic.

For acomplete listing of all Tl logic products, please order our Logic Selection Guide (literature
number SDYUOQO1) by calling our literature response center at 1-800-477-8924.

T All LVC devices in this data book are 5-V tolerant on the inputs. The bidirectional octals and Widebus[ devices are
also 5-V tolerant on the outputs.
Tl and Widebus are trademarks of Texas Instruments Incorporated.



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.
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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
ofthe 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

lcEX

li(hold)

Input capacitance
The internal capacitance at an input of the device

Input/output capacitance
Input-to-output internal capacitance; transcapacitance

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+lcc 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 V¢ 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
OVor VCC

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
45VandVec=0V

High-level output current

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

*Current out of a terminal is given as a negative value.

*9 TEXAS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

loL

tdis

th

tPHL

Low-level output current

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

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

loz The current that flows through the output gates when the devcie is in the high-impedance state

lozpu The current that flows into or out of the output stage when the device is being powered up
from the high-impedance state

lozpp The currentthat flows into or out of the output stage when the device is being powered down from
the high-impedance state

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/fnax-

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, tgis = tpyz Or tp|_z. Open-collector outputs change only if they are low at the
time of disabling, so tgis = tp H.

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, tepn = tpzH Or tpz| . Open-collector outputs change only if they are responding to data
that would cause the output to go low, so 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 (tpd = tpHL Of 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

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

tpHZ

tpLH

tpLz

tpzH

tpzL

tsk(o)

At/Av

A'[/AVCC

ViH

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

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

Output skew

The difference between any two propagation delay times when a single switching input or multiple inputs
switching simultaneously cause multiple outputs to switch, as observed across all switching output. This
parameter is used to describe the fanout capability of a clock driver and is of concern when making
decisions on clock buffering and distribution networks.

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 to be expected.

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 to be expected.

Pulse duration (width)

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

pulse waveform

Input voltage transition rate

The input transition rise or fall rate corresponding to the change in signal amplitude with time

Power supply power-up rate

The power-up ramp rate corresponds to the transition rate of the supply voltage when the device is being
powered up.

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.

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1-7



GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

VL 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.
VoH High-level output voltage
The voltage at an output terminal with input conditions applied that, according to product specification,
establishes a high level at the output
VoL Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to product specification,
establishes a low level at the output
ViT+ 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|1_
ViT_ 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, V|T+
i
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EXPLANATION OF FUNCTION TABLES

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

H
L
1
!

—

Qn
I
N

Toggle

[ S

X

z
a...h
Qo
Qo

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 1
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

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
persists so long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with 1 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, Qq, or Qq), 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, I L or LI, the pulse follows
the indicated input transition and persists for an interval dependent on the circuit.)
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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.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR MODE cLOCK SERIAL PARALLEL on o o o
S1 SO LEFT RIGHT | A B c D

L X X X X X X X X X L L L L
H X X L X X X X X X 1 Qa0 QB0 Qco Qpo
H H H 1 X X a b c d a b c d
H L H 1 X H H H H H Qan  QBn Qcn
H L H 1 X L L L L L L Qan  QBn Qcn
H H L 1 H X X X X X | Q@n Qcn QbDn H
H H L 1 L X X X X X 1Qn Qcn QbDn L
H L L X X X X X X X 1 Qa0 QB0 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 occurs 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 is at output Qp, data entered at B is at Qg, 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 SO 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
Qc and Qp are now at Qg and Q¢, respectively, and the data previously at Qa 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 Tl 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.

AW IN|[F

AW [IN|PFP

C1
1D

Latch

> C1
1D

Flip-Flop

Ol

Ol

‘ 0

Q

O o =x
Alw | N |e

Y
Py
m

AW IN |

C1
1D

Latch

> C1
1D

Flip-Flop

Ol

Ol

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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DEVICE NAMES AND PACKAGE DESIGNATORS

Example:

=iz

1 Standard Prefix

Example:

SNJ — Conforms to MIL-PRF-38535 (QML)

2 Temperature Range
Examples: 54 — Military

74 — Commercial

3 Family

Examples: Blank — Transistor-Transistor Logic

ABT — Advanced BiCMOS Technology

ABTE — Advanced BiCMOS Technology/
Enhanced Transceiver Logic

AC/ACT — Advanced CMOS Logic

AHC/AHCT — Advanced High-Speed CMOS Logic

ALB — Advanced Low-Voltage BICMOS

ALS — Advanced Low-Power Schottky Logic

ALVC - Advanced Low-Voltage CMOS Technology

AS — Advanced Schottky Logic

BCT — BiCMOS Bus-Interface Technology

CBT — Crossbar Technology

CBTLV — Low-Voltage Crossbar Technology

F — F Logic

FB — Backplane Transceiver Logic/Futurebus+

GTL — Gunning Transceiver Logic

HC/HCT — High-Speed CMOS Logic

HSTL — High-Speed Transceiver Logic

LS — Low-Power Schottky Logic

LV — Low-Voltage CMOS Technology

LVC - Low-Voltage CMOS Technology

LVT — Low-Voltage BiCMOS Technology

S — Schottky Logic

SSTL — Stub Series-Terminated Logic

4 Special Features

Examples: Blank = No Special Features

D — Level-Shifting Diode (CBTD)

H — Bus Hold (ALVCH)

R — Damping Resistor on Inputs/Outputs (LVCR)
S — Schottky Clamping Diode (CBTS)

5 Bit Width
Examples: Blank = Gates, MSI, and Octals

1G - Single Gate

8 — Octal IEEE 1149.1 (JTAG)

16 — WidebusO (16, 18, and 20 bit)
18 — Widebus IEEE 1149.1 (JTAG)
32 — Widebus+0 (32 and 36 bit)

Azl

6 Options

Examples: Blank = No Options
2 — Series-Damping Resistor on Outputs
4 — Level Shifter
25— 25-Q Line Driver

7 Function

Examples: 244 — Noninverting Buffer/Driver
374 — D-Type Flip-Flop
573 — D-Type Transparent Latch
640 — Inverting Transceiver

8 Device Revision

Examples: Blank = No Revision
Letter Designator A-Z

9 Packages

Examples: D, DW — Small-Outline Integrated Circuit (SOIC)
DB, DL — Shrink Small-Outline Package (SSOP)
DBB, DGV - Thin Very Small-Outline Package (TVSOP)
DBQ — Quarter-Size Outline Package (QSOP)
DBV, DCK — Small-Outline Transistor Package (SOT)
DGG, PW — Thin Shrink Small-Outline Package
(TSSOP)
FK — Leadless Ceramic Chip Carrier (LCCC)
FN — Plastic Leaded Chip Carrier (PLCC)
GB — Ceramic Pin Grid Array (CPGA)
HFP, HS, HT, HV — Ceramic Quad Flat Package (CQFP)
J, JT — Ceramic Dual-In-Line Package (CDIP)
N, NP, NT — Plastic Dual-In-Line Package (PDIP)
PAG, PAH, PCA, PCB, PM, PN, PZ —
Thin Quad Flat Package (TQFP)
PH, PQ, RC — Quad Flat Package (QFP)
W, WA, WD — Ceramic Flat Package (CFP)

10 Tape and Reel

All new or changed devices in the DB and PW package types include
the R designation for reeled product. Existing products designated as
LE presently maintain that designation, but will be converted to R in
the future.

Nomenclature Examples:
For an Existing Device — SN74LVTxxxDBLE
For a New or Changed Device — SN74LVTxxxADBR

LE — Left Embossed (valid for DB and PW packages only)
R — Standard (valid for all surface-mount packages except
existing DB and PW devices)

There is no difference between LE and R designated products, with
respect to the carrier tape, cover tape, or reels used.

1-12
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DEVICE NAMES AND PACKAGE DESIGNATORS

NOTIFICATION OF PACKAGE NOMENCLATURE ALIAS
(for Standard Linear and Logic device names of greater than 18 characters)

Tl is converting from its current order-entry system to a more advanced system. This conversion requires
modifications, both internal and external, to TI's current business processes. This new system will ultimately provide
significant improvements to all facets of TI's business — from production, to order entry, to logistics. One change
requiredis alimitation of Tl part numbers to no more than 18 characters in length. Based on customer inputs, Standard
Linear and Logic determined the least disruptive implementations as outlined below:

1.

Package alias

Tlwill use a package alias to denote specific package types for devices currently exceeding 18 characters in
length. Table 1 shows a mapping of package codes to an alias single-character representation.

Table 1
CURRENT
PACKAGE ALIAS
CODE

DL L
DGG/DBB G
DGV \Y
DLR LR — tape/reel packing
DGGR/DBBR | GR - tape/reel packing
DGVR VR — tape/reel packing

Current: SN74 ALVCH 162269A DGGR
New: SN74 ALVCH 162269A GR

Resistor-option nomenclature

For devices greater than 18 characters with input and output resistors, Tl will adopt a simplified
nomenclature to designate the resistor option. This will eliminate the redundant 2 (designating output
resistors) when the part number also contains an R (designating input/output resistors).

Input/Output Resistor
Output Resistor

/

Current: SN74 ALVCHR 162 245 A
New: SN74 ALVCHR 16 245A

There is no change to the device or data-sheet electrical parameters. The packages involved and the
changes in nomenclature are noted in Table 1.

These nomenclature changes are being gradually implemented. The first customer-visible conversions for
Tl logic devices will be made to data sheets. Over the next few months, Tl logic data sheets will be updated.
Please note that these changes in device nomenclature in no way reflect a change in device performance or
process characteristics.
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General Information

LVC Gates and MSI

LVC Octals

LVC Widebus

LVC 3.3-V to 5-V Translators and Cable Drivers

LV Gates and MSI

LV Octals

Application Reports

Mechanical Data
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SN54LVCO0A
SN54LVCO02A
SN54LVCO04A

SN54LVCO06A
SN54LVCO7A
SN54LVCO0O8A

SN54LVC14A
SN54LVC32A
SN54LVC74A

SN54LVC86A

SN54LVC138A

SN74LVCO0A
SN74LVCO2A
SN74LVCO4A
SN74LVCUO4A
SN74LVCO6A
SN74LVCO7A
SN74LVCO8A
SN74LVC10A
SN74LVC14A
SN74LVC32A
SN74LVC74A

SN74LVC86A
SN74LVC112A

SN74LVC125A
SN74LVC126A
SN74LVC137A

SN74LVC138A
SN74LVC139A
SN74LVC157A
SN74LVC158A
SN74LVC257A

SN74LVC258A

Contents

Quadruple 2-Input Positive-NAND Gates
Quadruple 2-Input Positive-NOR Gates . ...........

Hex Inverters

Hex Inverter

Hex Inverter Buffers/Drivers With Open-Drain Outputs

Hex Buffers/Drivers With Open-Drain Outputs
Quadruple 2-Input Positive-AND Gates
Triple 3-Input Positive-NAND Gate
Hex Schmitt-Trigger Inverters
Quadruple 2-Input Positive-OR Gates
Dual Positive-Edge-Triggered D-Type Flip-Flops

WithClearand Preset .............. ...,
Quadruple 2-Input Exclusive-OR Gates . ...........

Dual Negative-Edge-Triggered J-K Flip-Flop

WithClearand Preset ...........................

Quadruple Bus Buffer Gate With 3-State Outputs
Quadruple Bus Buffer Gate With 3-State Outputs
3-Line to 8-Line Decoder/Demultiplexer

With Address Latches . ..........................
3-Line to 8-Line Decoders/Demultiplexers ..........

Dual 2-Line to 4-Line Decoder/Demultiplexer
Quadruple 2-Line to 1-Line Data Selector/Multiplexer
Quadruple 2-Line to 1-Line Data Selector/Multiplexer
Quadruple 2-Line to 1-Line Data Selector/Multiplexer

With 3-State Qutputs . ......... ...,

Quadruple 2-Line to 1-Line Data Selector/Multiplexer

With 3-State Qutputs . ......... ...,



SN54LVCO0A, SN74LVCO0A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted SN54LVCOOA . .. J OR W PACKAGE

CMOS) Submicron Process SN74LVCOOA ... D, DB, OR PW PACKAGE
. (TOP VIEW)

® ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V 1A [[1 o 14f] Vee
Using Machine Model (C = 200 pF, R = 0) 1B [|2 13[] 4B

® | atch-Up Performance Exceeds 250 mA Per 1y |3 12]] 4A
JESD 17 2A []4 ul|] ay

® Typical Vo_p (Output Ground Bounce) 28 (]s 10f] 38
<0.8VatVcec=3.3V, Ty =25C 2y [le of] 3A

® Typical Vony (Output Vo Undershoot) GND [J7 sfl 3y

>2VatVee =3.3V, Ta = 25°C
® Inputs Accept Voltages to 5.5V SN54LVCO0A . . . FK PACKAGE

® Package Options Include Plastic (ToP VIEVUV)
Small-Outline (D), Shrink Small-Outline o < g La
(DB), and Thin Shrink Small-Outline (PW) g e e
Packages, Ceramic Chip Carriers (FK), 1Y [ 4 3 21219 4A
Ceramic Flat (W) Package, and DIPs (J) ne [l s M ne
description 2A 16 1614 4Y
NC [] 7 15[] NC
The SN54LVCOOA quadruple 2-input positive- 2B |18 141] 3B
NAND gate is designed for 2.7-V to 3.6-V Vcc Sotizis
operation and the SN74LVCOOA quadruple >0 0> <
2-input positive-NAND gate is designed for 1.65-V fEg=z00

t0 3.6V VCC operation. NC - No internal connection

The 'LVCOOA devices perform the Boolean
function Y = A« B or Y = A + B in positive logic.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN54LVCO0O0A is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVCOOA is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT

A B Y

H H L

L X H

X L H
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information is current as of publication date. . Copyright 00 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include s I > unless otherwise noted. On all other products, production
testing of all parameters. l EXAS processing does not necessarily include testing of all parameters.
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SN54LVCO0A, SN74LVCO0A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1A
1B
2A
2B
3A
3B
4A
4B

O A |IN|PF

10
12
13

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

logic diagram, each gate (positive logic)

A — |
Y
B — |

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

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

11

1y

2Y

3Y

a4y

otherwise noted)¥

SUPPIY VOIAGE FANGE, VG« - o vttt ettt e e e e e e e e -05Vto6.5V

Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

................................................. -0.5Vto6.5V

-05VtoVec+05V

Input clamp current, Ik (V1< 0) oot -50 mA
Output clamp current, Iogk (Vo < 0) oo -50 mA
Continuous OUPUL CUITENE, 1o ..ot e +50 mA
Continuous current through Vo 0r GND . ..ot e +100 mA
Package thermal impedance, 03p (see Note 3): Dpackage ..., 127°C/IW

DBpackage .......... ..., 158°C/W

PWpackage .............coiiiiiiiiiiiian. 170°C/W

Storage temperature range, Tgig

................................................... —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

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

2. The value of Vc is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.
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SN54LVCO0A, SN74LVCO0A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVCO0A SN74LVCOOA
MIN  MAX MIN MAX UNIT

Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vto1.95V 0.65xVcc

VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto3.6V 2 2
Vcc=165Vto1.95V 0.35xVcc

ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8 0.8

V) Input voltage 0 5.5 0 5.5 \%

Vo Output voltage Vce Vce \
Vcc =165V -4

loH High-level output current Vec=23Y 8 mA
Vcc =27V -12 -12
Vcc=3V —24 —24
Vcc =165V 4
Vcc =23V 8

loL Low-level output current mA
Vecec =27V 12 12
Vcec =3V 24 24

TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*9 TEXAS
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SN54LVCO0A, SN74LVCO0A

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

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

otherwise noted)

PARAMETER TEST CONDITIONS vee SNSALVC00A SN74LVC00A UNIT
MIN TYPt MAX| MIN TYPT MAX
1.65V1t03.6V Vee-0.2
loH =-100 pA
27Vt036V |Vee-0.2
loH =—4 mA 1.65V 1.2
VOH loH = -8 MA 23V 1.7 Y
~ 27V 2.2 2.2
'OH =~12mA 3V 2.4 2.4
lOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt036V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL =12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVCO0A
FROM TO _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) Vcc=27V Y03V UNIT
MIN  MAX MIN  MAX
tpd AorB Y 5.1 1 4.3 ns

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

otherwise noted) (see Figures 1 through 3)

SN74LVCO0A
PARAMETER (E\IRP%'\% (oui(; o Vee=18V [Vec=28V [ ooy [Vec=33V |
MIN MAX| mIN mMax] MmN max| mIN  mAXx
tod AorB Y t ¥ t ¥ 5.1 1 43| ns
tsk(o)§ 1 ns

¥ This information was not available at the time of publication.

§ Skew between any two outputs of the same package switching in the same direction

2-6
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SN54LVCO0A, SN74LVCO0A

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

operating characteristics, Tp = 25°C

TEST Vcc=18V | Vcc=25V | Vcc =383V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per gate f=10 MHz T T 9.5 pF
t This information was not available at the time of publication.
PARAMETER MEASUREMENT INFORMATION
Vec=1.8V£0.15V
0 2xVce
S1 Open
From Output kO o op TEST S1
Under Test l GND
tpd Open
CL=30pF 1k O tpLZ/tPZL 2xVcce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
et —>!
v | Vece
Timing et CcC Input XVCC/Z XVCC/Z
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Vcel2 Vcel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vce/2 5& Vce/2 Slat2xVce
\ \ oV (see Note B)

\ \
tpLH ——> H—P?— tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54LVCO0A, SN74LVCO0A

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vee
Input % Vcel2 Sk Vcel2
| | ov

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V

| e
\
tzH —» = B e tphz

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCO0A, SN74LVCO0A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS279G — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V

500 O 51/“ o Open TEST S1
GND tpd Open
tpLz/tpzL 6V

CL =50pF % 5000 tpHZ/tPZH GND

From Output
Under Test

(see Note A)

LOAD CIRCUIT — tyw —»
| \
\ ‘ 2.7V
o 27V Input Xl.SV Xl.sv
Timing Xl'S v ov
Input ‘ oV
| VOLTAGE WAVEFORMS
H—»ﬂ—»{ PULSE DURATION
‘ tsu th ‘
bat \ \ 27V
ata
Input ><15 M ><1'5 v Output
ov Control
VOLTAGE WAVEFORMS gﬁ‘;"blli\:g;
SETUP AND HOLD TIMES
Output

_____ 27V Waveform 1

Input Jl.sv 15V Slat6V
| \ ‘ oV (see Note B)
tpLH ———! |
PLH ‘ [—p— tppL

\ \ Output

\ ——— VoH Waveform 2

Output 15V 15V S1at GND
see Note

VoL ( N B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

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.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tep.

tp|H and tpy|_ are the same as tpg.

w

O@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCO02A, SN74LVC0O2A

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted SN54LVCO2A . .. J OR W PACKAGE
CMOS) Submicron Process SN74LVCO02A ... D, DB, OR PW PACKAGE
(TOP VIEW)

® Typical Vo_p (Output Ground Bounce)

<0.8VatVce =33V, T = 25°C e Ve
® Typical Vony (Output Vo Undershoot) 1A (]2 13[] 4Y
>2VatVec =33V, Tp =25C 1B[]s 12[] 4B
® |nputs Accept Voltages to 5.5V 2v []4 11l 4A
® ESD Protection Exceeds 2000 V Per 2alls 10l 3v
MIL-STD-883, Method 3015; Exceeds 200 V 28le  oflsB
Using Machine Model (C = 200 pF, R = 0) GND 7 8fl 3A
® Latch-Up Performance Exceeds 250 mA Per
JESD 17 SN54LVCO2A . .. FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline (D), Shrink Small-Outline < > LZ) >8 >
(DB), Thin Shrink Small-Outline (PW) T
Packages, Ceramic Flat (W), Chip Carriers 3 2 12019
(FK), and DIPs (J) B4 18[] 4B
NC[]s 17[] NC
description 2y s 16[] 4A
NC[]7 15[] NC
The SN54LVCO02A quadruple 2-input positive- 2A[] s 141 3y
NOR gate is designed for 2.7-V to 3.6-V V¢ S0 11213
operation and the SN74LVCO02A quadruple D00 < m
N ZZ 0O M

2-input positive-NOR gate is designed for 1.65-V
to 3.6-V V¢ operation.

NC - No internal connection

The 'LVCO2A devices perform the Boolean
function Y = A+ Bor Y = A« B in positive logic.

Inputs can be driven from either 3.3-V or 5-V
devices. This feature allows the use of these
devices as translators in a mixed 3.3-V/5-V
system environment.

The SN54LVCO02A is characterized for operation
over the full military temperature range of —-55°C
to 125°C. The SN74LVCO2A is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B Y
H X L
X H L
L L H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54LVCO02A, SN74LVCO2A
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

2
1A >1 1

3 A%
1B

5
2A 4

6 2Y
2B

8
3A 10

9 3Y
3B

11
A4A ———— 13

12 > 4Y
4B —]

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

logic diagram, each gate (positive logic)

A
Y
B

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

Supply-voltage range, Vo C -« oo -05Vt06.5V
Input-voltage range, V| (See NOtE 1) ... ...ttt -0.5Vto6.5V
Output-voltage range, Vg (see Notes 1 and 2) ..., -05VtoVece+05V
Input clamp current, Ik (V] < 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) v -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10« . oot ettt e et et e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage ........... ... ... ... ... ... 127°CIW

DBpackage .......... ..o 158°C/W

PWpackage ............cciiiiiiiii, 170°C/W
Storage temperature range, Totg ceeee —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of Vcc is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.

2-12
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SN54LVCO2A, SN74LVCO2A
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVC02A SN74LVC02A
MIN  MAX MIN MAX UNIT

Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vto1.95V 0.65xVcc

VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto3.6V 2 2
Vcc=165Vto1.95V 0.35xVcc

ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8 0.8

V) Input voltage 0 5.5 0 5.5 \%

Vo Output voltage Vce Vce \
Vcc =165V -4

loH High-level output current Vec=23Y 8 mA
Vcc =27V -12 -12
Vcc=3V —24 —24
Vcc =165V 4
Vcc =23V 8

loL Low-level output current mA
Vecec =27V 12 12
Vcec =3V 24 24

TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*9 TEXAS
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SN54LVCO02A, SN74LVCO2A
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS vee SNSALVC02A SN7ALVCo2A UNIT
MIN TYPT MAX| MIN TYPT MAX
1.65V1t03.6V Vce-0.2
loH =-100 pA
27Vt036V |Vce-0.2
loH =—4 mA 1.65V 1.2
VOH loH = -8 MA 23V 1.7 \Y
~ 27V 2.2 2.2
'OH =~12mA 3V 2.4 2.4
lOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt03.6V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL =12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVCO02A
FROM TO _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX
tpd AorB Y 5.4 1 4.4 ns

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

SN74LVCO2A
FROM TO Vec=18V | Voc=25V B Voo =33V
PARAMETER (INPUT) (OUTPUT) £0.15V +02V Vec=2.7V +03V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
thd AorB Y ¥ ¥ * ¥ 5.4 1 44| ns
tsk(0)3 1| ns

¥ This information was not available at the time of publication.
§ Skew between any two outputs of the same package switching in the same direction
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SN54LVCO2A, SN74LVCO2A
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

operating characteristics, Tp = 25°C

TEST Vcc=18V | Vcc=25V | Vcc =383V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per gate f=10 MHz t t 9.5 pF

t This information was not available at the time of publication.

PARAMETER MEASUREMENT INFORMATION
Vee =18V +0.15V

0 2xVcc
s1 Open
From Output 1k Q / oop TEST S1
Under Test l GND tod Open
CL=30pF 1k O tpLz/tpzL 2xVce
Note A)
(see I tpHZ/tPZH Open
LOAD CIRCUIT
— ty ——
v | Vce
Timing i CcC Input XVCc;/Z XVC(:IZ
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1
Input % Vcc/2 Sk Vcc/2 Slat2xVce VoL +0.15V
\ \ oV (see Note B) | | ———— VoL
\ \ |
tPLH ———H —»— tpHL tpzH —¥f :‘— M Etpz
Output ————VOoH
——— VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpH and tpy|_ are the same as tpg.

O@mmooO

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
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SN54LVCO02A, SN74LVCO2A

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» = B e tphz

Output |

Waveform 2
S1 at GND

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCO2A, SN74LVCO2A

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS280H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 27V
Tlmmu% Xl.S v
P \ oV
H—*—H
‘ tsy th ‘
Dat \ \ 27V
ata
Input ><l.5 v Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 1.5V .
\ oV
t | \ |
PLH ‘

| N———’r—tPHL

| ——— VoH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 6V
tpHZ/tPZH GND

r—————tw —>

|
|
:}<15v

27V
Input

|
:><L5V

VOLTAGE WAVEFORMS
PULSE DURATION

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpyy|_ are the same as tpg.

O@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCO4A, SN74LVCO4A
HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

® EPIC O (Enhanced-Performance Implanted SN54LVCO4A . .. J OR W PACKAGE
CMOS) Submicron Process SN74LVCO4A . .. D, DB, OR PW PACKAGE
. (TOP VIEW)
® ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V 1A[] 1 J 14]] Vee
Using Machine Model (C = 200 pF, R = 0) 1v (|2 13[] 6A
® | atch-Up Performance Exceeds 250 mA Per 2A[]3 12[] 6Y
JESD 17 2Y[]4 11[] 5A
® Typical Vg p (Output Ground Bounce) 3a(ls 10[] 5Y
<0.8VatVee =33V, Ty =25°C MG af] 4A
® Typical Vony (Output Von Undershoot) GND[]7 sl] 4y
>2VatVec =33V, Ty =25°C
® |nputs Accept Voltages to 5.5V SN54LVCO4A . .. FK PACKAGE
. . (TOP VIEW)
® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline > < % >8 <
(DB), and Thin Shrink Small-Outline (PW) g e e e
Packages, and Ceramic Chip Carriers (FK) 3 2 1 2019
2A[] 4 6Y
description NC []5 17[J NC
2y s 16[] 5A
The SN54LVCO4A hex inverter contains Six NC []7 151 NC
independent inverters designed for 2.7-V to 3.6-V 3a[]s 14[1 5y
' i 9 10 11 12 13
Vee operation and the SN7_4LVCO4A he?< inverter 10 B
contains six independent inverters designed for >0 0 > <
1.65-V to 3.6-V V¢ operation. nE=YT
The ’'LVCO4A devices perform the Boolean NC — No internal connection

function Y = A.

Inputs can be driven from either 3.3-V or 5-V
devices. This feature allows the use of these
devices as translators in a mixed 3.3-V/5-V
system environment.

The SN54LVCO04A is characterized for operation
over the full millitary temperature range from
-55°C to 125°C. The SN74LVCO4A is
characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A Y
H L
L H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54LVCO4A, SN74LVCO4A
HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1
1A 1

3
2A

5
3A

9
4A

11
5A

13
6A

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

logic diagram, each inverter (positive logic)

>

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

|lo (b~ N

10
12

1y
2Y
3Y
a4y
5Y
6Y

otherwise noted)*

Supply VOItage range, VoG -« oo oo -05Vto6.5V
Input voltage range, Vi (SEe NOtE 1) ... .. it e -05Vto6.5V
Output voltage range, Vg (see Notesland 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
ContinuOUS OUPUL CUITENTE, 1 .« . oo ettt e e e e e e e e +50 mA
Continuous current through Vec or GND L. +100 mA
Package thermal impedance, 03 (see Note 3): Dpackage .............. ... ... ...t 127°C/W

DBpackage .............cciiiiiiiiiiiin 158°C/W

PWpackage ............ccoiiiiiiiiiii, 170°C/W
Storage temperature range, Totg cevee —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of Vc is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

{'f TEXAS
INSTRUMENTS
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SN54LVCO4A, SN74LVCO4A
HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVC04A SN74LVCO4A
MIN  MAX MIN MAX UNIT

Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vto1.95V 0.65xVcc

VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto3.6V 2 2
Vcc=165Vto1.95V 0.35xVcc

ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8 0.8

V) Input voltage 0 5.5 0 5.5 \%

Vo Output voltage Vce Vce \
Vcc =165V -4

loH High-level output current Vec=23Y 8 mA
Vcc =27V -12 -12
Vcc=3V —24 —24
Vcc =165V 4
Vcc =23V 8

loL Low-level output current mA
Vecec =27V 12 12
Vcec =3V 24 24

TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*9 TEXAS
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SN54LVCO4A, SN74LVCO4A

HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

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

otherwise noted)

PARAMETER TEST CONDITIONS vee SNSALVC04A SN7ALVCO4A UNIT
MIN TYPt MAX| MIN TYPT MAX
1.65V1t03.6V Vee-0.2
loH =-100 pA
27Vt036V |Vee-0.2
loH =—4 mA 1.65V 1.2
VOH loH = -8 MA 23V 1.7 Y
~ 27V 2.2 2.2
'OH =~12mA 3V 2.4 2.4
lOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt036V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL =12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVC04A
FROM TO _ Vee =33V
PARAMETER (INPUT) (OUTPUT) Vee =27V T0av UNIT
MIN  MAX | MIN  MAX
thd A Y 55 05 a5 ns

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

otherwise noted) (see Figures 1 through 3)

SN74LVCO4A
FROM TO Vec=18V | Voc=25V B Voo =33V
PARAMETER (INPUT) (OUTPUT) £0.15V +02V Vec=2.7V 03V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
thd A Y * ¥ ¥ ¥ 55 1 45| ns
tsk(o)3 1| ns

¥ This information was not available at the time of publication.

8 Skew between any two outputs of the same package switching in the same direction

2-22
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SN54LVCO4A, SN74LVCO4A
HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

operating characteristics, Tp = 25°C

TEST Vcc=18V | Vcc=25V | Vcc =383V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per inverter f=10 MHz t t 8 pF
t This information was not available at the time of publication.
PARAMETER MEASUREMENT INFORMATION
Vec=1.8V£0.15V
0 2xVce
S1 Open
From Output kO o op TEST S1
Under Test GND
tpd Open
CL=30pF 1k O tpLZ/tPZL 2xVcce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
et —>!
| Vece
Timing 0 Vee Input chclz chc/z
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vce/2 5& Vce/2 Slat2xVce
\ \ oV (see Note B)

\ \
tpLH ——> H—P?— tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR < 0 MHz, Zg =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

2-23



SN54LVCO4A, SN74LVCO4A
HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tap.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg =50 Q, ty< 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCO4A, SN74LVCO4A
HEX INVERTERS

SCAS281H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
500 Q Sl/" O Open TEST S1
From Output t @)
Under Test GND i oy
i tpLz/tpzL 6V
CL =50pF 500 Q tpHZ/tPZH GND
(see Note A) I
LOAD CIRCUIT H— tw —b(
} | 27V
N 27V Input Xl.SV Xl.SV
Timing Xl'S v ov
Input ‘ oV
‘ VOLTAGE WAVEFORMS
< >¢ | PULSE DURATION
‘ tsu th ‘
e ‘ \ 27V
ata
Input ><1'5 M ><1'5 v Output
oV Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output

————— 27V Waveform 1
Input Jl.sv 15V Slat6V
| \ ‘ oV (see Note B)
tpLH ——! |
PLH | —»— tpHL

\ \ Output

‘ ——— VOoH Waveform 2

Output 15V 15V S1at GND
see Note

VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

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.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg =50 Q, t;< 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tep.

tp|H and tpy|_ are the same as tpg.

w

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

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

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

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

® Typical Vopy (Output Voy Undershoot)
>2VatVec =33V, Ty =25°C

® Inputs Accept Voltages to 5.5V

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

description

This hex inverter is designed for 1.65-V to 3.6-V V¢ operation.

D, DB, OR PW PACKAGE

(TOP VIEW)
1A[l U14]VCC
1y [] 2 13[] 6A
2A [l 3 12]] Y
2y [ 4 1[] 5A
3A [l s 10]] 5Y
3y [le 9l] 4A

GND [] 7 s|] 4y

The SN74LVCUO4A contains six independent inverters with unbuffered outputs, and performs the Boolean

function Y = A.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators

in a mixed 3.3-V/5-V system environment.

The SN74LVCUOA4A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT ] OUTPUT
A v
H L
L H
logic symbolT
1 2
1A 1 1v
3 4
2A 2y
5 6
3A 3y
9 8
4A ay
11 10
5A 5Y
13 12
6A oY

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. o
Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated
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SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

logic diagram, each inverter (positive logic)

A [>o v

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

Supply VOItage range, VoG -« oo oo e e -05Vto6.5V
Input voltage range, Vi (SEe NOtE 1) ... .o it e -05Vto6.5V
Output voltage range, Vg (see Notesl and 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUPUL CUITENTE, 10 .« . oot ettt e e e e e +50 mA
Continuous current through Vec or GND L. +100 mA
Package thermal impedance, 03 (see Note 3): Dpackage .................. ... ...t 127°C/W

DBpackage .............c.iiiiiiiiiiiinn, 158°C/W

PWpackage .............ccoiiiiiiiii, 170°C/W
Storage temperature range, Totg ceeee —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of Vc is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

MIN  MAX | UNIT
Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vce =165V 1.32
Vcec =23V 1.84
VIH High-level input voltage Ve =27V 2.16 \%
Vcc=3V 2.4
Vcec =36V 2.88
Vcec=1.65V 0.4
VL Low-level input voltage Vcc =23V 0.5 \
Vcc=27Vto3.6V 0.65
\ Input voltage 0 55 Y
Vo Output voltage Vce \
Vcc =165V -4
loH High-level output current Vec=23V - mA
Vcec =27V -12
Vcc =3V 24
Vcec=1.65V 4
oL Low-level output current Vec=23V 8 mA
Vcec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 10| nsivV
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | UNIT

loH = —100 pA 1.65Vt03.6V | Vcc-0.2

IOH = —4 MA, VIL=04V 1.65V 1.2

loH = -8 MA, VIL=05V 2.3V 1.7
VOH \%

B B 27V 2.2

loH =-12 mA, ViL=0.65V v >4

IOH = —24 mA 3V 2.2

loL =100 pA 1.65Vt03.6V 0.2

loL =4 mA, VIH=1.32V 1.65V 0.45
VoL loL =8 mA, ViH=1.84V 23V 0.7 \

loL = 12 mA, VIH=2.16V 27V 0.4

loL =24 mA, ViH=24V 3V 0.55
I V| =5.5Vor GND 36V +5 HA
lcc V| = Ve or GND, lo=0 3.6V 10| pA
Alcc One inputatVcc — 0.6V,  Other inputs at Vcc or GND 27Vto3.6V 500 MA
Cj V| =Vcc or GND 3.3V 5 pF

T All typical values are at Vcc =33V, Ta=25°C.
3 15
lNSTF?L)J(I\%ENTS
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SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V Vcc =33V
PARAMETER FROM TO (;tCO.IS \% CiCO.Z \% Vec=27V Ci'CO.S \% UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y t t t t 4.7 1 3.8 ns
tsk(o)* 1| ns
T This information was not available at the time of publication.
¥ Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +03V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per inverter f=10 MHz t t 5 pF

T This information was not available at the time of publication.

{'f TEXAS
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SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVcc

1k Q SV O Open

GND
1k Q T

From Output
Under Test
CL =30pF

(see Note A)

b

LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
\Y
Data Veel2 Veel2 c
Input CC CC
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
\

\ \
tpLH —¢—— H—P:— tPHL
\

——— VOH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open
tpLz/tpzL 2xVce
tpHZ/tpZH Open
— ty —D%
| Vce
Input XVCC/Z XVCc;/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\

|

\ \
thzH —¥ =

Output |

———— VoH
Waveform 2 VoH-0.15V
S1 at Open
ov

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-31



SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output
Under Test l GND
CL=30pF
(see Note A) I 500 Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
\Y
Data Veel2 Vecl2 “c
In put CcC CC
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vce
Input % Veel/2 Sk Vcel2
| | ov

\ \
tPLH ——— H—b‘l— tPHL
|

——— VoH
Output Veel2 Vee/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open
tpLz/tpzL 2xVce
tpHZ/tPZH GND
— ty —»

\
| Vee
Input chclz XVCC/Z

ov

VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e

\
tbzH ¥ 4 [ tpHz
Output |

———— VOH
Waveform 2 Vo -0.15V
S1at GND
ov

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzp are the same as tgp.
tpLH and tpy_ are the same as tpg.

O@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVCUO4A
HEX INVERTER

SCAS282F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o 6V
500 Q Si O Open
From Output
Under Test l GND
CL =50 pF 500 O
(see Note A) I

LOAD CIRCUIT

o 27V
Timing Xl 5V
Input ‘ ) oV
H—»‘ﬂ—ﬂ
tsy th

\ \
Dat \ \ 27V
ala
Input X1.5v Xl.SV
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input * 15V 15V
| \ ‘ ov
tpLi — ] |
PLA \ H—b‘t— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST s1
tpd Open
tpLZ/tpzL 6V
tpHZ/tpZH GND

“d—tw—ﬂ
|

\ | 27V
Input x 15V x 15V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) oV
_W “_
Output \ ‘
Waveform 1 ‘ ‘ 3V
(see Note B) | ————V
oL
\ tPHZ e
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmoo

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCO6A, SN74LVCO6A
HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® Inputs and Open-Drain Outputs Accept
Voltages up to 5.5V

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® Package Options Include Plastic
Small-Outline (D), Thin Very Small-Outline
(DGV), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and DIPs (J)

description

These hex inverter buffers/drivers are designed
for 1.65-V to 3.6-V V¢ operation.

The outputs of the 'LVCO6A devices are open
drain and can be connected to other open-drain
outputs to implement active-low wired-OR or
active-high wired-AND functions. The maximum
sink current is 24 mA.

Inputs can be driven from either 3.3-V or 5-V
devices. This feature allows the use of these
devices as translators in a mixed 3.3-V/5-V
system environment.

The SN54LVCO6A is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74LVCO6A is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A Y
H L
L H

EPIC is a trademark of Texas Instruments Incorporated.

SN54LVCO6A . ..J OR W PACKAGE
SN74LVCOGA . .. D, DGV, OR PW PACKAGE

(TOP VIEW)
1A[l1 ~ 14l Vec
1Y[] 2 13[] 6A
2A[] 3 12[] 6Y
2Y[] 4 1[] 5A
3A[]s 10[] Y
3Y[ls o[] 4A

GND[] 7 gf] 4Y

SN54LVCO6A . . . FK PACKAGE

(TOP VIEW)
O
O
23z58
gy e
3 2 12019
2A [] 4 18] 6Y
NC []5 17[1 NC
2Y s 16[] 5A
NC []7 15[ NC
3A[]s 14[] 5Y
9 10 11 12 13
o o o
>0 0> <
Mz Z2< <
]

NC — No internal connection

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA information current as of publication date. Products conform to

L]
specifications per the terms of Texas Instruments standard warranty. l
Production processing does not necessarily include testing of all EXAS

Copyright 0 1998, Texas Instruments Incorporated

parameters. lNSTRUM ENTS
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SN54LVCO6A, SN74LVCO6A

HEX INVERTER BUFFERS/DRIVERS

WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

logic symbolT

1A
2A
3A
4A
5A
6A

Ol |w |

13

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

logic diagram, each inverter (positive logic)

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

A {é@ Y

|l (b~ N

10
12

1y
2Y
3Y
a4y
5Y
6Y

otherwise noted)*

Supply VOltage range, VoG -« v oo -0.5Vto6.5V
Input voltage range, Vi (SEE NOtE 1) ... .. it e e -05Vto6.5V
OULPUL VOItBGE rANGE, VO .« vttt ettt e e e e e e e e e -05Vto6.5V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinuOUS OUPUL CUITENTE, 1 .« . oot e et e e e e e e e e +50 mA
Continuous current through Vec or GND ... oo +100 mA
Package thermal impedance, 835 (see Note 2): Dpackage .................. .. oot 127°C/W

DGVpackage .............cciiiiiiiiiit, 182°C/W

PWpackage ............ i, 170°C/W

Storage temperature range, Tgtg

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

................................................... —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

NOTES: 1. The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
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SN54LVCO6A, SN74LVCO6A
HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

recommended operating conditions (see Note 4)

SN54LVCO6A SN74LVCO6A
MIN MAX MIN MAX UNIT

Vee Supply voltage Operating ‘ 1.65 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vt01.95V |0.65%xVcc 0.65xVcc

VIH High-level input voltage Vcc=23Vto27V 1.7 1.7 \
Vcc=27Vto36V 2 2
Vcc=165Vto1.95V 0.35xVcc 0.35xVcc

ViL Low-level input voltage Vcc=23Vto27V 0.7 0.7 \
Vcc=27Vto3.6V 0.8 0.8

V) Input voltage 55 5.5 \%

Vo Output voltage 55 55 Y
Voo =165V 4 4

loL Low-level output current Vec=23V 8 8 mA
Vcc =27V 12 12
Vcc=3V 24 24

TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

PARAMETER TEST CONDITIONS vee SNeALVCOA SN7ALVCORA UNIT
MIN TYPt  mAX| MIN TYPT wmAX
loL = 100 pA 1.65V1t03.6V 0.2 0.2
loL =4 mA 1.65V 0.45 0.45
VoL loL=8mA 23V 0.7 0.7 \Y
loL = 12 mA 27V 0.4 0.4
loL = 24 mA 3v 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
0| 1
Ci V) = V¢ or GND 33V 5 5 pF

T All typical values are at Ve = 3.3 V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

SN54LVCO6A
FROM TO Vcc =18V Vcc =25V \: Vcc =33V
PARAMETER (INPUT) (OUTPUT) +0.15V £0.2V Vec=27V +03V UNIT
MIN  MAX MIN MAX MIN  MAX MIN  MAX
tpd A Y 1.4 3.9 1 3.1 3.9 1 3.7 ns

PRODUCT PREVIEW information concerns products in the formative or o

desigfr] ?hase oé qeveloplme{_\t, Clhartacteris:ic data ?t?d _oﬁ?fr l

specifications are design goals. Texas Instruments reserves the right to

cﬁange or discontinue%hegse products without notice. ¢ l TEXAS
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SN54LVCO6A, SN74LVCO6A
HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

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

otherwise noted) (see Figures 1 through 3)

SN74LVCO6A
FROM TO Vec=18V | vec=25Vv _ Voo =33V
PARAMETER (INPUT) (OUTPUT) $0.15V +02V Vec=27V +03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y 1.4 3.9 1 3.1 3.9 1 3.7 ns
operating characteristics, Tp = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per buffer/driver f=10 MHz 2.1 2.3 25 pF
¥ 7
EXAS
INSTRUMENTS
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SN54LVCO6A, SN74LVCO6A
HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0O 2xVce
S1 Open
From Output 1k Q / o ©p — <
Under Test GND
CL =30pF tpzL (see Note F) 2xVee
(see Note A) 1k Q tpLz (see Note G) 2xVce
tpHZ/tpzH 2xVcee
LOAD CIRCUIT
— ty —»
| | Vce
Timing Verf2 Vee Input XVCC/Z chclz
Input cC oV ov
‘ VOLTAGE WAVEFORMS
\ \
Data Vee Output
Input Vcel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
______ \ele Waveform 1
et / veck \/cc!2 Slat2xVce VoL +0.15V
‘ | oV (see Note B) —— VoL

\ \
tPLH ——— H—P:— tPHL
|

———Vcc
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

‘ﬂ—tPHZ

‘k——»

Output
Waveform 2
Slat2xVcc
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpzL is measured at Vcc/2.
tpLz is measured at Vo + 0.15 V.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
Since this device has open-drain outputs, tp| 7 and tpz|_are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
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SN54LVCO6A, SN74LVCO6A
HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

———Vcc
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpzL (see Note F) 2xVce
tpLz (see Note G) 2xVce
tpHZ/tPZH 2xVce
— ty ——»
| | Vece
Input XVC(:/Z XVC(;IZ
ov
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

Slat2xVcc
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpzL is measured at Vo /2.
tpLz is measured at Vo + 0.15 V.

@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
Since this device has open-drain outputs, tp| 7 and tpz|_are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCO6A, SN74LVCO6A
HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS596C — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vec =2.7AND 3.3V £0.3V

o6V
Sl Open
From Output 500 Q / oop
Under Test l GND
CL =50pF
(see Note A) I 500Q
LOAD CIRCUIT
- 2.7V
Timing X1-5 v
Input
\ oV
| tsu th \
Data | | 21V
Input Xl.S \% X1.5 \%
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input %1.5V 15V
\ \ oV

\ \
—»—tpLH H—P:— tPHL
\

——— 3V
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1

tpzL (see Note F) 6V

tpLz (see Note G) 6V

tpHZ/tpZH 6V

— ty —
| | 27V

Input Xl.S \ Xl.S \%
oV

VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
Slat6V
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpzL is measured at 1.5 V.
tpLz is measured at Vo + 0.3 V.

®@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
Since this device has open-drain outputs, tp| 7 and tpz|_are the same as tpg.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® Inputs and Open-Drain Outputs Accept
Voltages Up to 5.5V

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® Package Options Include Plastic
Small-Outline (D), Thin Very Small-Outline
(DGV), Thin Shrink Small-Outline (PW)
Packages, and Ceramic Flat (W) Packages,
Ceramic Chip Carriers (FK), and DIPs (J)

description

These hex buffers/drivers are designed for 1.65-V
to 5.5-V V¢ operation.

The outputs of the 'LVCO7A devices are open
drain and can be connected to other open-drain
outputs to implement active-low wired-OR or
active-high wired-AND functions. The maximum
sink current is 24 mA.

Inputs can be driven from 1.8-V, 2.5-V, 3.3-V
(LVTTL), or 5-V (CMOS) devices. This feature
allows the use of these devices as translators in
a mixed-system environment.

The SN54LVCO7A is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74LVCO7A is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer/driver)

INPUT | OUTPUT
A Y
H H
L L

EPIC is a trademark of Texas Instruments Incorporated.

SN54LVCO7A . ..J OR W PACKAGE
SN74LVCO7A ... D, DGV, OR PW PACKAGE

(TOP VIEW)

1A[] 1 ~ 14[] Vee

1Y[] 2 13]] 6A

2A[] 3 12]] 6Y

2Y[] 4 11|] 5A

3A[] s 101 5Y

3Y[] s 9l] 4A
GND[ 7 sf ay

SN54LVCO7A .. . FK PACKAGE

2A
NC
2Y
NC
3A

NC

(TOP VIEW)

Q
]
298

— No internal connection

6Y
NC
5A
NC
5Y

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA information current as of publication date. Products conform to

L]
specifications per the terms of Texas Instruments standard warranty. l
Production processing does not necessarily include testing of all EXAS
P INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

logic symbolT

1A
2A
3A
4A
5A
6A

Ol |w |

13

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

logic diagram, each buffer/driver (positive logic)

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

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

A II} Y

|l (b~ N

10
12

1y
2Y
3Y
a4y
5Y
6Y

otherwise noted)*

Supply VOltage range, VoG -« oo e -0.5Vto6.5V
Input voltage range, Vi (SEe NOtE 1) ... .. it e -05Vto6.5V
OULPUL VOItBGE rANGE, VO« vttt ettt e e e e e e e e e -05Vto6.5V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinuOUS OUPUL CUITENTE, 1 .« . oot et e e e e e e +50 mA
Continuous current through Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 2): Dpackage .................. ... ...t 127°C/W

DGVpackage .............cciiiiiiiiiit, 182°C/W

PWpackage ............ i, 170°C/W

Storage temperature range, Tgtg

................................................... —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

NOTES: 1. The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

2-44
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

recommended operating conditions (see Note 3)

SN54LVCO7A SN74LVCO7A UNIT
MIN MAX MIN MAX
Vce Supply voltage 1.65 55 1.65 55 \%
Vcc=1.65Vt01.95V [0.65xVee 0.65 x Ve
VIH High-level input voltage Vecz23VioaTy L7 L7 %
Ve =27V1036V 2 2
Vcc=45Vto55V 0.7 xVcc 0.7 xVcc
Ve =1.65Vt01.95V 0.35x Ve 0.35xVce
ViL Low-level input voltage Vecz23Vio27y 07 07 v
Vec=27V1t036V 0.8 0.8
Vcc=45Vto55V 0.3xVce 0.3xVce
\ Input voltage 0 5.5 5.5 Y
Vo Output voltage 0 55 5.5 Vv
Vee =1.65V 4 4
Vee =23V 12 12
loL Low-level output current Vcc=27V 12 12 mA
Vec =3V 24 24
Vec =45V 24 24
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

PARAMETER TEST CONDITIONS vee SNSALVCO7A SN7ALVCorA UNIT
MIN TyPt wmax| MIN TYPT MAX
loL = 100 pA 1.65V105.5V 0.2 0.2
loL =4 mA 1.65V 0.45 0.45
_ 23V 0.7 0.7
VoL oL =12mA 2.7V 0.4 oal Vv
oL = 24 mA 3v 0.55 0.55
45V
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lo=0 36V 10 10| pA
soo| w4
Ci V| =Vcc or GND 33V 5 5 pF

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

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 4)

SN54LVCO7A
FROM TO Vcc=18V | Vcc=25V _ Vcc=33V Vcec =5V
PARAMETER | (npumy | (OUTPUT) $0.15V +02V Vec =21V £0.3V 105V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y 1 3.5 1 2.8 3 1 2.9 1 2.6 ns
PRODUCT PREVIEW information concerns products in the formative or o
desigfr] ?hase oé qeveloplme{_\t, Clhartacteris:ic data ?t?d _oﬁ?fr l
specifications are design goals. Texas Instruments reserves the right to
cﬁange or discontinue%hegse products without notice. ¢ l TEXAS
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

switching characteristics over recommended operating free-air temperature range, (unless
otherwise noted) (see Figures 1 through 4)

SN74LVCO7A
FROM TO Vec=18V | vec=25Vv _ Vec=33V | vee=5vV
PARAMETER | npumy | (OuTPUT) | 2015V +0.2V Vec=27V +0.3V 105V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX| MIN MAX
tod A \% 1 35 1 28 3 1 29 1 26| ns
operating characteristics, Tp = 25°C
TEeT Vcc=18V | Vcc=25V |Vcc=33V | Vcc=5V
+0.15V +0.2V +0.3V +05V
PARAMETER CONDITIONS UNIT
TYP TYP TYP TYP
Power dissipation capacitance _
Cpd per buffer/driver f=10 MHz 18 2 25 3.78 =
"l
I EXAS
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVcce
S1
O Open
From Output 1k Q / p TEST -
Under Test GND
C/ =30DpF tpz| (see Note F) 2xVce
L=30p
(see Note A) 1k Q tpLz (see Note G) 2xVce
tPHZ/tPZH 2xVce
LOAD CIRCUIT
— ty —p%
v | Vee
Timing Vo2 cc Input chclz chc/z
Input cC oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
( ______ \ele Waveform 1
Input Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
| | oV (see Note B) | —t VoL
\ \ |
tPLH ——— —»— tpHL tpzH —¥ ‘k— ¥ [ tphz

\ ‘ Output

——— Vce Waveform 2

Output Vccl2 Vecel2 Slat2xVcee
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Since this device has open-drain outputs, tp| 7 and tpz|_are the same as tpg.
tpzL is measured at Vcc/2.
tpLz is measured at Vo + 0.15 V.

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

———Vcc
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpzL (see Note F) 2xVce
tpLz (see Note G) 2xVce
tpHZ/tPZH 2xVce
— ty ——»
| | Vece
Input XVC(:/Z XVC(;IZ
ov
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» = B d—tphz

Output |
Waveform 2

Slat2xVcc
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpzL is measured at Vo /2.
tpLz is measured at Vo + 0.15 V.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.
Since this device has open-drain outputs, tp| 7 and tpz|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vec =2.7AND 3.3V £0.3V

o6V
Sl Open
From Output 500 Q / oop
Under Test l GND
CL =50pF
(see Note A) I 500Q
LOAD CIRCUIT
- 2.7V
Timing X1-5 v
Input
\ oV
| tsu th \
Data | | 21V
Input Xl.S \% X1.5 \%
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input %1.5V 15V
\ \ oV

\ \
—»—tpLH H—P:— tPHL
\

——— 3V
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tpzL (see Note F) 6V
tpLz (see Note G) 6V
tpHZ/tpZH 6V
— ty —
| | 27V
Input Xl.S \ Xl.S \%
oV

VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
Slat6V
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpzL is measured at 1.5 V.
tpLz is measured at Vo + 0.3 V.

®@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
Since this device has open-drain outputs, tp| 7 and tpz|_are the same as tpg.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCO7A, SN74LVCO7A
HEX BUFFERS/DRIVERS
WITH OPEN-DRAIN OUTPUTS

SCAS595F — OCTOBER 1997 — REVISED JULY 1998

PARAMETER MEASUREMENT INFORMATION
Vec=5V+05V

o7V

From Output

Under Test l GND
CL =50 pF
(see Note A) I 5000
LOAD CIRCUIT
. 3V
Timing Xl'5 v
Input
\ oV
| tsu th \
Data | | 3V
Input Xl.s \Y, Xl.S \
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %1.5V 15V
\ \ ov

\ \
[«—»—tpLH H—b“— tpHL
\

——— 35V
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

500 Q SV O Open

TEST S1

tpzL (see Note F) 7V

tpLz (see Note G) 7V

tpHZ/tPZH v

—— ty ——»
| 3V
Input Xl.s \% Xl.S \%

oV

VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V

(see Note B) . VoL
|
tzH —» = B e tphz
Output | ———— 35V
Waveform 2
Slat7V 0
\%

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpzL is measured at 1.5 V.
tpLz is measured at Vo + 0.3 V.

O@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
Since this device has open-drain outputs, tp| 7 and tpz|_ are the same as tpg.

Figure 4. Load Circuit and Voltage Waveforms
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SN54LVCO8A, SN74LVCO8A
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted SN54LVCO8A . .. J OR W PACKAGE

CMOS) Submicron Process SN74LVCO8A . .. D, DB, OR PW PACKAGE
) (TOP VIEW)

® ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V a1 J 14[] Vee
Using Machine Model (C = 200 pF, R =0) 18] 2 13[] 4B

® |atch-Up Performance Exceeds 250 mA Per Nl E 12]] 4A
JESD 17 2A [] 4 ull 4y

® Typical Vo p (Output Ground Bounce) 28 []s 10[] 3B
<0.8VatVee =33V, Ty =25°C 2v (] e of] 3A

® Tvpi GND [ 7 s|] 3y

ypical Vopy (Output Voy Undershoot)

>2VatVee=3.3V, Ty =25°C

® Inputs Accept Voltages to 5.5V SN54LVCO8A . .. FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline (D), Shrink Small-Outline

. - . n<O Om
(DB), and Thin Shrink Small-Outline (PW) - 4 Z >
Packages, Ceramic Chip Carriers (FK) and (5 . 100
Flat (W) Packages, and DIPs (J) 1Y [l 4 4A
NC []s 17[] NC
description 2A[l s 16[] 4y
. . NC[]7 15[] NC
The SN54LVCO8A quadruple 2-input positive- [ 12 38
AND gate is designed for 2.7-V to 3.6-V V¢cc 10 11 12 13

9
operation and the SN74LVCO8A quadruple —
2-input positive-AND gate is designed for 1.65-V b
to 3.6-V V¢ operation.

NC — No internal connection

The 'LVCO8A devices perform the Boolean
function Y =A e+ BorY =A+ B in positive
logic.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN54LVCO8A is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVCO8A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT

A B Y

H H H

L X L

X L L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information is current as of publication date. . Copyright 00 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include s I > unless otherwise noted. On all other products, production
testing of all parameters. l EXAS processing does not necessarily include testing of all parameters.
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SN54LVCO8A, SN74LVCO8A

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1A
1B
2A
2B
3A
3B
4A
4B

O Al |IN|F

10
12
13

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

logic diagram, each gate (positive logic)

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

A—
Y
B—

11

1Y

2Y

3Y

a4y

otherwise noted)¥

SUPPIY VOIAGE FANGE, VG « - oo vttt ettt e e e e e e e -05Vto6.5V

Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

................................................. -05Vt06.5V

-05VtoVec+05V

Input clamp current, ljk (V1< 0) ..o -50 mA
Output clamp current, Iogk (Vo < 0) oo =50 mA
Continuous OULPUL CUITENE, 1o ..o e +50 mA
Continuous current through Ve 0r GND ..o e +100 mA
Package thermal impedance, 03jp (see Note 3): Dpackage ... ... 127°C/IW

DBpackage .......... ... i, 158°C/W

PWpackage .............ccoiiiiiiiiiiian. 170°C/W

Storage temperature range, Tgg

................................................... —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The value of Vc is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN54LVCO8A, SN74LVCO8A
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVCO8A SN74LVCO8A
MIN MAX MIN MAX UNIT
Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vt01.95V 0.65 xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2 2
Vcc=165Vt01.95V 0.35xVcc
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8 0.8
V) Input voltage 5.5 0 5.5 \%
Vo Output voltage Vce Vce \
Vcc =165V -4
loH High-level output current Vec=23V = mA
Vcc =27V -12 -12
Vcc =3V —24 —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vee =27V 12 12
Vee =3V 24 24
At/Av Input transition rise or fall rate 0 8 0 8 ns/\V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*5’ TEXAS
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SN54LVCO8A, SN74LVCO8A
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS vee SNSALVCO8A SN74LVCO8A UNIT
MIN TYPT  MAX MIN TYPT  MAX
1.65V1t03.6V Vce-0.2
loH =-100 pA
27Vt03.6V | Voc-0.2
IOH = -4 mA 1.65V 1.2
VOH IoH = -8 MA 23V 1.7 Y
_ 27V 2.2 2.2
oH =—12mA 3V 2.4 2.4
IOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt036V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL = 12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lp=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVCO08A
FROM TO _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) Vcc=27V Y03V UNIT
MIN  MAX MIN  MAX
tod AorB Y 4.8 1 4.1 ns

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

SN74LVCO8A
FROM TO Vec=18V | vec=25Vv _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) £0.15V +02V Vec=2.7V +03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd AorB Y 1 9.8 1 6.9 4.8 1 4.1 ns
tsk(o)¢ 1 ns
¥ Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
Vcc=18V | Vcc=25V | Vcc=33V
PARAMETER TEST CONDITIONS +0.15V +0.2V +0.3V UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per gate f=10 MHz 7 9.8 10 pF
3 13
EXAS
INSTRUMENTS
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SN54LVCO8A, SN74LVCO8A

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output 1k Q o e
Under Test l GND
CL =30pF
(see Note A) I 1k Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
Vce
Data
Input XVCch XVC(;IZ
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tpLH ——— H—b:— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpZL 2xVee
tpHZ/tPZH Open
ety —
| Vce
Input XVCC/Z XVCC/Z
oV

VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
| .
tpzH —¥ :4— —» @ tpHz

Output ———— VoH
Waveform 2 VoH-0.15V
S1 at Open

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, t;<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54LVCO8A, SN74LVCO8A

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCO8A, SN74LVCO8A

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS283G — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

500 Q S / O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 2.7V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dat \ \ 2.7V
ata
Input ><1.5 Y Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

————— 2.7V
Input f 15V 15V
| \ ‘ ov
tpLH ——! |
PLH \ “_’T_ tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) \ oV
tpzL —» |4 \
| i
|| \
Output ‘ \ 3V
Waveform 1 | ‘ VoL +0.3V
Slat6V } ———— VoL

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmoOo0

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms

b TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

2-57



SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 1A ] J v
MIL-STD-883, Method 3015; Exceeds 200 V i 1 14] cc
Using Machine Model (C = 200 pF, R = 0) ;i i ; 12] is

® | atch-Up Performance Exceeds 250 mA Per 28 [ 4 1fl 3c
JESD 17 2c[]s 10[] 3B

® Typical Vo_p (Output Ground Bounce) 2y [l s of] 3A
<0.8VatVcc =33V, Ty =25°C GND [ 7 8f] 3y

® Typical Vopy (Output Voy Undershoot)
>2VatVec =33V, Ty =25°C

® Inputs Accept Voltages to 5.5V

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

description

This triple 3-input positive-NAND gate is designed for 1.65-V to 3.6-V V¢ operation.
The SN74LVC10A performs the Boolean function Y = A« B+ Cor Y = A + B + C in positive logic.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC10A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B c Y
H H H L
L X X H
X L X H
X X L H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS
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SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1A
1B
1Cc
2A
2B
2C
3A
3B
3C

13

9
10
11

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

logic diagram, each gate (positive logic)

A—
B —— ':)—Y
C—

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

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

12
1Y

6
2Y

8
3Y

otherwise noted)¥

Supply VOItAgE range, VG -« oo oot -05Vto6.5V

Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

................................................. -05Vt06.5V

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUPUL CUITENTE, 10 .« . oot ettt e e e e e e e +50 mA
Continuous current through Vec or GND L. +100 mA
Package thermal impedance, 63 (see Note 3): Dpackage .................. ... ...t 127°C/W

DBpackage .......... ..o 158°C/W

PWpackage ............... i, 170°C/W

Storage temperature range, Tstg

................................................... —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

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

2. The value of Vcc is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

MIN MAX UNIT

Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vcc=1.65Vt01.95V [0.65%xVce

VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto3.6V 2
Vcc=1.65Vt01.95V 0.35xVcce

VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8

7 Input voltage 0 55 Y

Vo Output voltage Vce \
Vcc =165V -4

IoH High-level output current Vec=23V = mA
Vcec =27V -12
Vcc=3V 24
Vcc =165V 4

loL Low-level output current Vec=23Y 8 mA
Vcec =27V 12
Vcc=3V 24

TA Operating free-air temperature -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

otherwise noted)

PARAMETER TEST CONDITIONS \ele MIN TYPT  MAX| uNIT

loHy =-100 pA 165Vt03.6V |Vcc-0.2

IOH = —4 mA 1.65V 1.2

loH = -8 mA 23V 17
VOH _ 27V 22 Y

loH =-12 mA 3V >

IoH = —-24 mA 3V 2.2

loL = 100 pA 1.65Vto 3.6V 0.2

loL =4 mA 1.65V 0.45
VoL loL =8 mA 23V 0.7 \%

loL=12mA 27V 0.4

loL =24 mA 3V 0.55
I V| =5.5V or GND 36V 5| pA
Icc V| =Vcc or GND, lo=0 36V 10 MA
Alcc One inputat Vcc—0.6 V,  Other inputs at Vcc or GND 27Vto36V 500 HA
Ci V| = Vcc or GND 33V 5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
I
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SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V Vcc =25V _ Vcc =33V
PARAMETER FROM 0 015V 02V vec=27v t03V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y t T t t 5.8 1 4.9 ns
tsk(o)* 1| ns
T This information was not available at the time of publication.
¥ Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per gate f=10 MHz t t 11 pF

T This information was not available at the time of publication.
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SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

O 2xVce
S1
O Open
From Output 1k Q / p p— -
Under Test l GND > Spen
CL =30pF 1k Q tpLZ/tpzL 2xVce
(see Note A) I torgtpah open
LOAD CIRCUIT
— ty —p%
| Vce
Timing Vee Input chclz chclz
Vceel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tpLH —¢——b H—P:— tPHL
|

——— VOH
Output Vccl/2 Vcel/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | . VoL
\
tpzH —¥ e b € tPHZ
Output | ———— VOH
Waveform 2 VoH-0.15V
S1 at Open 0
\%

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC10A
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCAS284F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q © Open
Under Test GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

o 27V
Timing X15V
Input ‘ )

ov
H—P‘F—P‘
‘ tsu th ‘

|
Data
Input ><1'5 v

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 15V 15V
| \ ‘ oV
tpLH ——! |
PLH ‘ H—"‘— tpHL

| ——— Vo
Output 15V 15V

VoL

27V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1

tpd Open
tpLz/tpzL 6V
tpHZ/tPZH GND

r—————tw —>
|

\ :(
Input x 15V 15V

VOLTAGE WAVEFORMS
PULSE DURATION

27V

ov

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted SN54LVC14A ... J OR W PACKAGE
CMOS) Submicron Process SN74LVC14A ... D, DB, OR PW PACKAGE
(TOP VIEW)
® ESD Protection Exceeds 2000 V Per O
MIL-STD-883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0) 1Al 14l Vee
1Y []2 13[] 6A
® | atch-Up Performance Exceeds 250 mA Per 2Aa(]3 12[] 6Y
JESD 17 2Y[]4 11[l 5A
® Typical Vg p (Output Ground Bounce) 3A[]s 10[] 5Y
<0.8VatVee =33V, Ta =25°C 3y (e o[l 4a
® Typical Vopy (Output Voy Undershoot) GND [} 7 sfl 4y
>2VatVeg =3.3V, Ty =25C
® |npUtS ACCGpt VOltageS to55V SN54LVC14 . . . EK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline (D), Shrink Small-Outline > <0 8«
(DB), and Thin Shrink Small-Outline (PW) o 4 Z >
Packages, Ceramic Flat (W) Packages, Chip (5 % 1010
Carriers (FK), and DIPs (J) 2A ] 4 6Y
NC[]s 17[] NC
description 2Y[ls 16[] 5A
o . . NC [] 7 15[] NC
The SN54LVC14A hex Schmitt-trigger inverter is 3afls 14 5y
designed for 2.7-V to0 3.6-V V¢ operation and the 10 11 12 13

9
SN74LVC14A hex Schmitt-trigger inverter is ':' -
designed for 1.65-V to 3.6-V V¢ operation. )

The devices contain six independent inverters, NC — No internal connection

and perform the Boolean function Y = A.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN54LVC14Ais characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74LVC14A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT

A Y

H L

L H
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information is current as of publication date. . Copyright 00 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include s I > unless otherwise noted. On all other products, production
testing of all parameters. l EXAS processing does not necessarily include testing of all parameters.
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

logic symbolT

1A
2A
3A
4A
5A
6A

O |0 |(w |

13

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

logic diagram, each inverter (positive logic)

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

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

e

o|lo|~|N

12

1y
2Y
3Y
4y
5Y
6Y

otherwise noted)¥

Supply VOItage range, VoG -« oo oo e e -0.5Vto6.5V

Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

................................................. -05Vt06.5V

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
ContinUOUS OULPUL CUITENTE, 10 .« . oot ettt e e e e e e e e e e +50 mA
Continuous current through Vec or GND L. +100 mA
Package thermal impedance, 03 (see Note 3): Dpackage .................. ... ...t 127°C/IW

DBpackage .............c.iiiiiiiiiiiinn, 158°C/W

PWpackage .............cciiiiiiiiii, 170°C/W

Storage temperature range, Tgtg

................................................... —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

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

2. The value of Vc is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

2-68
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVC14A SN74LVC14A
MIN  MAX MIN MAX UNIT

Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 1.5
Vcc=165Vto1.95V 0.65xVcc

VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto3.6V 2 2
Vcc=165Vto1.95V 0.35xVcc

ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8 0.8

V) Input voltage 0 5.5 0 5.5 \%

Vo Output voltage Vce Vce \
Vcc =165V -4

loH High-level output current Vec=23Y = mA
Vcc =27V -12 -12
Vcc=3V —24 —24
Vcc =165V

loL Low-level output current Vec=23Y 8 mA
Vecec =27V 12 12
Vcec =3V 24 24

TA Operating free-air temperature -55 125 -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*9 TEXAS
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SN54LVC14A, SN74LVC14A

HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993

— REVISED JUNE 1998

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

otherwise noted)

SN54LVC14A SN74LVC14A
PARAMETER TEST CONDITIONS vee UNIT
MIN TYPT mAX| MIN TYPT MmAX
Vv 2.7V 0.8 2 0.8 2
T+
Positive-going 3V 0.8 2 0.8 2 \
threshold 3.6V 0.8 2] o8 2
v 27V 0.4 1.4 0.4 1.4
Negative-going 3V 0.6 15 0.6 15 \%
threshold 36V 0.8 18] o8 18
avT 27V 0.3 11 0.3 11
Hysteresis 3V 0.3 1.2 0.3 1.2 \%
(VT+ - V1) 3.6V 03 12| o3 12
1.65Vt03.6V Vee-0.2
loH = —100 pA
27Vt036V |Vee-0.2
loH = —4 mA 1.65V 1.2
VOH loH = -8 mA 23V 1.7 \%
| 12 mA 27V 2.2 2.2
=-12m
OH 3V 2.4 24
lOH = —24 mA 3V 2.2 2.2
100 UA 1.65Vt03.6V 0.2
oL=-H 27V 1036V 0.2
oL =4 mA 1.65V 0.45
VoL oL \Y
loL =8 mA 23V 0.7
loL =12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
Iy V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
One inputatVcc — 0.6 V,
Alcc Other inputs at Vg or GND 27V1t036V 500 500 | pA
Ci V| = Ve or GND 3.3V 5 5 pF

T Al typical values are at

Vce =33V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVC14A
FROM TO _ Vec =33V
PARAMETER (INPUT) (OUTPUT) Vec =27V 03V UNIT
MIN MAX| MIN MAX
tpd A Y 75 1 64| ns

2-70
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

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

otherwise noted) (see Figures 1 through 3)

SN74LVC14A
FROM TO Vcc =18V | Vec=25V _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) $0.15V +02V Vec=27V +0.3V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
thd A Y T t T t 75 1 64| ns
tsk(o):IE 1 ns
1 This information was not available at the time of publication.
t Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per inverter f=10 MHz t t 7 pF
1 This information was not available at the time of publication.
3 15
I EXAS
2-71
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Ve =1.8V£0.15V

0 2xVce

1k Q SV O Open

TGND

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH Open

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e tphz
Output |
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST 1
Under Test l GND oo Soen
CL=30pF 500 Q tpLz/tpzL 2xVee
(see Note A) I torg/toat oND
LOAD CIRCUIT
— ty —N‘
| vVee
Timing Vee Input chclz chc/z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
| \
Data Vee Output
Input XVCC’Z Vec/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——— H—P:— tPHL
|
——— VoH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 1
Slat2xVcc VoL +0.15V
(see Note B) ———— VoL

‘ﬂ—tPHZ

‘k——»

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVC14A, SN74LVC14A
HEX SCHMITT-TRIGGER INVERTERS

SCAS285H — MARCH 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

O 6V
500 Q S1/7 o open
From Output
Under Test GND

CL =50 pF

(see Note A) I 500 Q

LOAD CIRCUIT

2.7V

Timing Xl 5y '
Input ‘ ) oV

2.7V

\ .
Xl.S \Y
oV

|
Data
Input ><1.5 \%
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input * 15V 15V
| \ ‘ ov
thLH ——» |
PLH ‘ H—F“— tPHL

\
| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

r—tw—ﬂ
|

\ : (
Input x 15V 15V

VOLTAGE WAVEFORMS
PULSE DURATION

2.7V

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVC32A, SN74LVC32A

QUADRUPLE 2-INPUT POSITIVE-OR GATES
SCAS286H — JANUARY 1993 — REVISED JUNE 1998
® EPICO (Enhanced-Performance Implanted SN54LVC32A ... J OR W PACKAGE
CMOS) Submicron Process SN74LVC32A ... D, DB, OR PW PACKAGE
(TOP VIEW)

® ESD Protection Exceeds 2000 V Per

MIL-STD-883, Method 3015; Exceeds 200 V 1A[]1 Y 14[] Vee
Using Machine Model (C = 200 pF, R = 0) 18[]2 13[] 48
® [atch-Up Performance Exceeds 250 mA Per 1Y[]3 12[] 4A
JESD 17 2A[]4 ull 4y
® Typical Vo_p (Output Ground Bounce) 2B[]s 10{] 3B
<0.8VatVcc =33V, Tp =25°C MG all 3A
® Typical Vony (Output Von Undershoot) GND [J7 8fl 3y
>2VatVec =33V, Ty =25°C
® Inputs Accept Voltages to 5.5V SN54LVC32A . .. FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline (D), Shrink Small-Outline @ < % >8 i)
(DB), Thin Shrink Small-Outline (PW), and ) g e e o
Ceramic Flat (W) Packages, Ceramic Chip 3 212019
Carriers (FK), and DIPs (J) 1y [I4 aA
NC |15 17[] NC
description 2a 6 164 4Y
Nc [ 7 15[] NC
The SN54LVC32A quadruple 2-input positive-OR B8 14[] 3B
gate is designed for 2.7-V to 3.6-V V¢ operation S 10 1112 13
and the SN74LVC32A quadruple 2-input positive- 00 > <
OR gate is designed for 1.65-V to 3.6-V V¢ NE=EC®

operation.

NC - No internal connection

The 'LVC32A devices perform the Boolean

functon Y =A+BorY = A« B in positive
logic.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators

in a mixed 3.3-V/5-V system environment.

The SN54LVC32A is characterized for operation over the full military temperature range of -55°C to 125°C.

The SN74LVC32A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B Y
H X H
X H H
L L L

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54LVC32A, SN74LVC32A

QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS286H — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1A
1B
2A
2B
3A
3B
aA
4B

OO |IN|F

10
12
13

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

logic diagram, each gate (positive logic)

A
Y
B

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

11

1Y

2Y

3Y

a4y

otherwise noted)#

Supply VOItAGE raNge, VO G -« oo e e e e -05V1to6.5V

Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

................................................. -05Vt06.5V

—05Vto Ve +0.5V

Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
ContinUOUS OUPUL CUITENTE, 1 .« . oot ettt e e e e e e +50 mA
Continuous current through Voo or GND Lo +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ...t 127°C/W

DBpackage .......... ..o 158°C/W

PWpackage ..............c i, 170°C/W

Storage temperature range, Tstg

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

................................................... —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

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

2. The value of Vcc is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.
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SN54LVC32A, SN74LVC32A

QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS286H — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVC32A SN74LVC32A
MIN MAX MIN MAX UNIT
Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vt01.95V 0.65 xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2 2
Vcc=165Vt01.95V 0.35xVcc
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8 0.8
V) Input voltage 5.5 0 5.5 \%
Vo Output voltage Vce Vce \
Vcc =165V -4
loH High-level output current Vec=23V = mA
Vcc =27V -12 -12
Vcc =3V —24 —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vecec =27V 12 12
Vcec =3V 24 24
At/Av Input transition rise or fall rate 0 7 0 7 ns/\V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN54LVC32A, SN74LVC32A
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS286H — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS vee SNoALVE32A SN7ALVC32A UNIT
MIN TYPT  MAX MIN TYPT  MAX
1.65V1t03.6V Vce-0.2
loH =-100 pA
27Vt03.6V | Voc-0.2
IOH = -4 mA 1.65V 1.2
VOH IoH = -8 MA 23V 1.7 Y
_ 27V 2.2 2.2
oH =—12mA 3V 2.4 2.4
IOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt036V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL = 12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lp=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVC32A
FROM TO _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) Vcc=27V Y03V UNIT
MIN  MAX MIN  MAX
tod AorB Y 4.4 1 3.8 ns

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

SN74LVC32A
FROM TO Vec=18V | vec=25Vv _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) £0.15V +02V Vec=2.7V +03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd AorB Y 1 8.7 1 5.4 4.4 1.5 3.8 ns
tsk(o)* 1| ns
¥ Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
Vcc=18V | Vcc=25V | Vcc=33V
PARAMETER TEST CONDITIONS +0.15V +0.2V +0.3V UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per gate f=10 MHz 7.5 10.6 12.5 pF
3 13
I EXAS
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SN54LVC32A, SN74LVC32A
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS286H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output 1k Q o e
Under Test l GND
CL =30pF
(see Note A) I 1k Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
Vce
Data
Input XVCch XVC(;IZ
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tpLH ——— H—b:— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpZL 2xVee
tpHZ/tPZH Open
ety —
| Vce
Input XVCC/Z XVCC/Z
oV

VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
| .
tpzH —¥ :4— —» @ tpHz

Output ———— VoH
Waveform 2 VoH-0.15V
S1 at Open

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, t;<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54LVC32A, SN74LVC32A
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS286H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVC32A, SN74LVC32A
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS286H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

500 Q S / O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 2.7V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dat \ \ 2.7V
ata
Input ><1.5 Y Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

————— 2.7V
Input f 15V 15V
| \ ‘ ov
tpLH ——! |
PLH \ “_’T_ tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) \ oV
tpzL —» |4 \
| i
|| \
Output ‘ \ 3V
Waveform 1 | ‘ VoL +0.3V
Slat6V } ———— VoL

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmoOo0

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVC74A, SN74LVCT4A

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET
SCAS287H — JANUARY 1993 — REVISED JUNE 1998
® EPICO (Enhanced-Performance Implanted SN54LVC74A ... J OR W PACKAGE
CMOS) Submicron Process SN74LVCT74A . .. D, DB, OR PW PACKAGE
) (TOP VIEW)
® ESD Protection Exceeds 2000 V Per v,
MIF—STD-88.3, Method 3015; Exceeds 200 V 1ICIR [|1 14[] Vee
Using Machine Model (C = 200 pF, R = 0) 10[]2 13[] 2CLR
® | atch-Up Performance Exceeds 250 mA Per 1CLK []3 12[] 2D
JESD 17 1PRE []4 11|] 2CLK
® Typical Vo p (Output Ground Bounce) 1Q(]s 10[] 2PRE
<0.8VatVcc =33V, Ty =25°C 1Q[e 9l 2
® Typical Vony (Output Vo Undershoot) GND [f7 8l 2Q
>2VatVec =33V, Ty =25°C
® Inputs Accept Voltages to 5.5V SN54LVCT4A . . . FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline (D), Shrink Small-Outline ‘5 o ‘5
(DB), and Thin Shrmk_SmaII-OutIme (PW) SRISRORSEE
Packages, and Ceramic Flat (W) Packages, ) g v e e
i i i 3 21 2019
Ceramic Chip Carriers (FK), and DIPs (J) 1cLK [] 4 sl 20
description _NcfIs 17 NC
1PRE [l 6 16[] 2cLk
The SN54LVC74A dual positive-edge-triggered NC [] 7 151 NC
D-type flip-flop is designed for 2.7-V to 3.6-V V¢ 108 141} 2PRE
operation and the SN74LVC74A dual positive- S 101l 1213
edge-triggered D-type flip-flop is designed for loa oo
1.65-V to 3.6-V V¢ operation. - 5< "
A low level at the preset (PRE) or clear (CLR) NC — No internal connection

inputs sets or resets the outputs, regardless of the
levels of the other inputs. When PRE and CLR are

inactive (high), data at the data (D) input meeting the setup time requirements is transferred to the outputs on
the positive-going edge of the clock pulse. Clock triggering occurs at a voltage level and is not directly related
to the rise time of the clock pulse. Following the hold-time interval, data at the D input can be changed without

affecting the levels at the outputs.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators

in a mixed 3.3-V/5-V system environment.

The SN54LVC74A is characterized for operation over the full military temperature range of -55°C to 125°C. The

SN74LVC74A is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54LVCT74A, SN74LVCT4A

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

logic symbol#

1PRE
1CLK

FUNCTION TABLE

INPUTS OUTPUTS
PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X HT HT
H H 1 H H L
H H 1 L L H
H H L X | Q Qo

T This configuration is unstable; that is, it does not
persist when PRE or CLR returns to its inactive

(high) level.
4

S
3

> C1

2

1D
1

R
10
11
12
13

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

logic diagram, each flip-flop (positive logic)

1Q

PRE ’
CLK C C
C L 5 I\
) o Lo O > o
(o C S T (]
4 c |
D TG TG — TG
| | P> o
C C C ©
CLR ®
{’? TeEXAS
» lNSTRUMENTS



SN54LVC74A, SN74LVCT4A
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

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

SUPPlY-VOItAgE raNGE, VOO « v vttt et e e e -05Vto6.5V
Input-voltage range, V| (see Note 1) . ... ... i -0.5Vto6.5V
Output-voltage range, Vo (see Notes 1 and 2) ..., -05VtoVece+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 127°C/W

DBpackage .......... ..o, 158°C/W

PWpackage ............ ... 170°C/wW

—65°C to 150°C

Storage temperature range, Tstg

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

SN54LVC74A SN74LVC74A
MIN  MAX MIN MAX UNIT
Vee Supply voltage Operating 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcec=1.65Vto1.95V 0.65 xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto3.6V 2 2
Vcec=1.65Vto1.95V 0.35xVcce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8 0.8
\ Input voltage 5.5 0 55 Y,
Vo Output voltage Vce Vce \
Vce=1.65V -4
IoH High-level output current Vec=23Y = mA
Vecec =27V -12 -12
Vcc=3V -24 -24
Vcc =165V 4
loL Low-level output current Vec=23V 8 mA
Vcec =27V 12 12
Vcc=3V 24 24
At/Av Input transition rise or fall rate 0 10 0 10 ns/\V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN54LVCT74A, SN74LVCT4A
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS vee SNoALVETAA SN7ALVCTaA UNIT
MIN TYPt MAX| MIN TYPT MAX
1.65V1t03.6V Vee-0.2
loH =-100 pA
27Vt036V |Vee-0.2
loH =—4 mA 1.65V 1.2
VOH loH = -8 MA 23V 1.7 Y
~ 27V 2.2 2.2
'OH =~12mA 3V 2.4 2.4
lOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt036V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL =12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figure 3)

SN54LVC74A
_ Vcc =33V
Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX
fclock  Clock frequency 83 100 | MHz
. PRE or CLR low 3.3 3.3
tw Pulse duration - ns
CLK high or low 3.3 3.3
Data 3.4 3
tsy Setup time before CLK 1t — ns
PRE or CLR inactive 2.2 2
th Hold time, data after CLK1t 1 1 ns
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SN54LVC74A, SN74LVCT4A
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

SN74LVC74A
Vcc=18V | Vcc=25V _ Vcc =33V
£015V so2v | Vec=27V I M3y UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency T t 83 100 | MHz
, PRE or CLR low t T 3.3 3.3
tyy Pulse duration - ns
CLK high or low t T 3.3 3.3
; s ime before C Data t T 3.4 3
etup time before CLK1t ——— ns
su P PRE or CLR inactive t T 2.2 2
th Hold time, data after CLK1 t T 1 0 ns

1 This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVC74A
FROM TO ~ Ve =33V
PARAMETER (INPUT) (OUTPUT) Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX
CLK o 6 1 5.2
tpd — QorQ ns
PRE or CLR 6.4 1 5.4

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

SN74LVC74A
FROM TO Vec=18V | vec=25Vv _ Vecc =33V
PARAMETER (INPUT) (OUTPUT) £0.15V 02V Vec=2.7V +03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fmax t T 83 100 MHz
: CLK _ t T T T 6 1 52
—_— or ns
pd PRE or CLR Qore T T T 6.4 1 54
tsk(o);lE 1 ns
1 This information was not available at the time of publication.
* Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
TEST Vcc=18V | Vcc=25V | Vcc =383V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
de Power dissipation capacitance per flip-flop f=10 MHz T T 27 pF

T This information was not available at the time of publication.
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SN54LVCT74A, SN74LVCT4A

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Ve =1.8V£0.15V

0 2xVce

1k Q SV O Open

TGND

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH Open

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54LVC74A, SN74LVCT4A
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF 500 O tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —¢—— H—P‘—‘ tPHL tPzH —¥ ‘“— M Etpz
\ Output
——— VoH Waveform 2
Output Vccl2 Vccel2 S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCT74A, SN74LVCT4A
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS287H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
S1 TEST S1
From Output 500 Q / © Open t o
Under Test GND pd pen
o\ - 50 0F tpLz/tpzL 6V
L= t It GND
(see Note A) I 5000 PRhz"Pzn
LOAD CIRCUIT «— tw ——
\ \
‘ ‘ 27V
B 27y Input Xl.sv Xl.sv
Timing Xl.S v oV
Input ‘ oV
‘ VOLTAGE WAVEFORMS
H—Dﬂ—ﬂ PULSE DURATION
‘ tsy th ‘
Dat \ \ 27V
Inausi ><1.5V XlBV Output
p oV Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output

_____ 2.7V Waveform 1

Input Jwv 15V Slat6V
| \ ‘ oV (see Note B)

tpLH —— |
PLH ‘ H—F“— tPHL

\ Output

\ ——— VOH Waveform 2

Output 15V 15V S1at GND
see Note

VoL ( N B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. 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.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCB86A, SN74LVC86A

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted SN54LVC86A . .. J OR W PACKAGE
CMOS) Submicron Process SN74LVCB86A . .. D, DB, DGV, OR PW PACKAGE
(TOP VIEW)

® ESD Protection Exceeds 2000 V Per

MIL-STD-883, Method 3015; Exceeds 200 V NIE o 14]] Vee
Using Machine Model (C = 200 pF, R = 0) 18] 2 13[] 48
® [atch-Up Performance Exceeds 250 mA Per 1y [] 3 12]] 4A
JESD 17 2A[] 4 1ufl ay
® Typical Vo_p (Output Ground Bounce) 2B [] 5 10[] 3B
<0.8VatVcc =33V, Ty =25C 2y [ s af] 3A
® Typical Vony (Output Von Undershoot) GND [} 7 8fl 3y
>2VatVec =33V, Ty =25°C
® Inputs Accept Voltages to 5.5V SN54LVC86A . . . FK PACKAGE
i i (TOP VIEW)
® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline @ < g >8 m
(DB), Th|.n Very Small—QutIme (DGV), and g ey oy
Thin Shrink Small-Outline (PW) Packages, 3 2 1 2019
Ceramic Flat (W) Package, Ceramic Chip 1y pa 4A
Carriers (FK), and DIPs (J) NC 15 17l NC
2A [l 6 16[] 4Y
description NC []7 15[] NC
2B ] s 14[] 3B
The SN54LVC86A quadruple 2-input |3"1_0I 11 12 |1_3|
exclusive-OR gate is designed for 2.7-V to 3.6-V ~00 > <
Vcc operation and the SN74LVC86A quadruple N &< ™ o

2-input exclusive - OR gate is designed for 1.65-V
to 3.6-V V¢ operation.

The 'LVC86A devices perform the Boolean
functionY = A0 BorY =AB + ABin positive logic.

NC — No internal connection

A common application is as a true/complement element. If one of the inputs is low, the other inputis reproduced
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at

the output.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators

in a mixed 3.3-V/5-V system environment.

The SN54LVC86A is characterized for operation over the full military temperature range of -55°C to 125°C. The

SN74LVCB86A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B Y
L L L
L H H
H L H
H H L

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54LVCB86A, SN74LVC86A
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1
1A =1 3

2 1Y
1B

4
2A 6

5 2Y
2B

9
3A —M8M8M8M8M 8

10 ——— 3Y
3B —MM

12
4A — 11

13 F——— 4Y
4B —

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

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols.

EXCLUSIVE OR

L - A >

These five equivalent exclusive-OR symbols are valid for an SN74LVCB86A gate in positive logic; negation may be shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
-1 = — 1 2k — 1 2k+1
The output is active (low) if The output is active (low) if The outputis active (high) if
allinputs stand at the same an even number of inputs an odd number of inputs
logic level (i.e., A=B). (i.e., 0 or 2) are active. (i.e., only 1 of the 2) are
active.

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

Supply VOItage range, VoG -« oo -0.5Vto6.5V
Input voltage range, Vi (SEe NOtE 1) .. ... it e -05Vto6.5V
Output voltage range, Vo (see Notes1and 2) ..., -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
Continuous OULPUL CUITENTE, 1 . ..o e e e +50 mA
Continuous current through Vec or GND ... .o oo +100 mA
Package thermal impedance, 63 (see Note 3): Dpackage .................. ... ...t 127°C/W

DBpackage ..........cciiiiiiiiiiiiiii 158°C/W

PWpackage ............. i, 170°C/W
Storage temperature range, TSty ove —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The value of Vc is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN54LVCB86A, SN74LVC86A
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVC86A SN74LVC86A
MIN  MAX MIN MAX UNIT
Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 15
Vcc=165Vto1.95V 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto3.6V 2 2
Vcc=165Vto1.95V 0.35xVcc
ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8 0.8
V) Input voltage 5.5 0 5.5 \%
Vo Output voltage Vce Vce \
Vcc =165V -4
loH High-level output current Vec=23Y 8 mA
Vcc =27V -12 -12
Vcc=3V —24 —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vecec =27V 12 12
Vcec =3V 24 24
At/Av Input transition rise or fall rate 0 9 0 9 ns/\V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN54LVCB86A, SN74LVC86A
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

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

otherwise noted)

PARAMETER TEST CONDITIONS vee SNSALVCEeA SN74LVCEEA UNIT
MIN TYPt MAX| MIN TYPT MAX
1.65V1t03.6V Vee-0.2
loH =-100 pA
27Vt036V |Vee-0.2
loH =—4 mA 1.65V 1.2
VOH loH = -8 MA 23V 1.7 Y
~ 27V 2.2 2.2
'OH =~12mA 3V 2.4 2.4
lOH = —24 mA 3V 2.2 2.2
oL = 100 yA 1.65Vt03.6V 0.2
27Vt036V 0.2
VoL loL =4 mA 1.65V 0.45 v
loL =8 mA 23V 0.7
loL =12 mA 27V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 36V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 HA
soo| s
Ci V| =Vcc or GND 33V 5 5 pF

T All typical values are at Vcec =3.3V, Ta =25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 3)

SN54LVCS6A
FROM TO _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) Vee =27V 03V UNIT
MIN  MAX [ MIN  MAX
thd A Y 5.6 1 46| ns

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

otherwise noted) (see Figures 1 through 3)

SN74LVC86A
FROM TO Vcc=18V Vcc =25V _ Vcc =33V
PARAMETER (INPUT) (OUTPUT) +0.15V +02V Vec=2.7V +03V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
tpd A Y ¥ * f + 5.6 1 46| ns
tsk(o)§ 1 ns

¥ This information was not available at the time of publication.

8 Skew between any two outputs of the same package switching in the same direction
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SN54LVCB86A, SN74LVC86A

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

operating characteristics, Tp = 25°C

TEST Vcc=18V | Vcc=25V | Vcc =383V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per gate f=10 MHz T T 8.5 pF
t This information was not available at the time of publication.
PARAMETER MEASUREMENT INFORMATION
Vec=1.8V£0.15V
0 2xVce
S1 Open
From Output kO o op TEST S1
Under Test l GND
tpd Open
CL=30pF 1k O tpLZ/tPZL 2xVcce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
et —>!
v | Vece
Timing et CcC Input XVCC/Z XVCC/Z
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Vcel2 Vcel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vce/2 5& Vce/2 Slat2xVce
\ \ oV (see Note B)

\ \
tpLH ——> H—P?— tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» = B e tphz

Output |

Waveform 2
S1 at GND

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVCB86A, SN74LVC86A

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCAS288H — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1 Open
From Output 500 Q / o op
Under Test GND

(see Note A)

CL =50 pF % 5000

LOAD CIRCUIT

o 27V
Timing X15V
Input ‘ ) oV
H—*—H
tsu th

\ \
bat \ \ 27V
ata
Input ><1.5 Y ><1.5 Y
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input * 15V 15V
| \ ‘ ov
tpLH —¢—! |
PLH ‘ b — tpHL

\ \
| ——— Vo
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

w

TEST S1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

r—tw—ﬂ

\
\
Input X 15V

2.7V

|
Xl.S v

VOLTAGE WAVEFORMS
PULSE DURATION

ov

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC112A
DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP
WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 1CLK [[1 J 16[] Vee
MIL-STD-883, Method 3015; Exceeds 200 V 1K ]2 15[] 1CLR
Using Machine Model (C = 200 pF, R = 0) 13 (|3 14[] 2CIR

® | atch-Up Performance Exceeds 250 mA Per 1PRE [|4 13[] 2CLK
JESD 17 1Q [ 5 12] 2K

® Typical Vo p (Output Ground Bounce) 1Q |6 11f] 23
<0.8VatVcc =33V, Ty =25°C 2Q |7 10]] 2PRE

® Typical Vony (Output Vo Undershoot) GND [|8 ofl 2Q

>2VatVec =33V, Ty =25°C

® Inputs Accept Voltages to 5.5V

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

description

This dual negative-edge-triggered J-K flip-flop is designed for 1.65-V to 3.6-V V¢ operation.

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs, regardless of the levels of the
other inputs. When PRE and CLR are inactive (high), data at the J and K inputs meeting the setup time
requirements is transferred to the outputs on the negative-going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval,
data at the J and K inputs can be changed without affecting the levels at the outputs. The SN74LVC112A can
perform as a toggle flip-flop by tying J and K high.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC112A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
PRE CLR CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X Ht Ht
H H ! L L Qo Qo
H H ! H L H L
H H ! L H L H
H H 1 H H Toggle
H H H X X Qo Qo

T The output levels in this configuration may not meet the
minimum levels for Von. Furthermore, this configuration is
unstable; thatis, it does not persist when either PRE or CLR
returns to its inactive (high) level.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74LVC112A

DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP

WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

19— 113
1
1ICLK —— D o

IK —— 1K

5
1Q
6
1Q
9
2Q
7
2Q

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

logic diagram, each flip-flop (positive logic)

sl
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SN74LVC112A
DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP
WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 113°C/W

DBpackage .......... ..o, 131°C/W

PWpackage ............ ... 149°C/W

Storage temperature range, Tstg

—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.

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

2. The value of V¢ is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating . 1.65 3.6 v
Data retention only 15
Vcc=165Vt0195V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65V1t01.95V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27V103.6V 0.8
V| Input voltage 0 55 \%
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/AV Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74LVC112A

DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP
WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX| UNIT
loH =—-100 pA 165Vto3.6V | Vcc-0.2
loH =—4 mA 165V 12
loH=-8 mA 23V 1.7
VOH ] 2.7V 22 v
loH=-12 mA 3V )
loH =-24 mA 3V 2.2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 165V 0.45
VoL loL=8mA 23V 0.7 \%
loL =12 mA 27V 0.4
loL =24 mA 3V 0.55
I V| =5.5Vor GND 3.6V *5 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
aice Oiher nps at g 1 GND 27V1036V 00
Cj V| =Vcc or GND 3.3V 4.5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vcc=18V Vcc =25V _ Vcc =33V
+0.15V 0.2V Vec=21V +0.3V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
folock  Clock frequency 1 ¥ 150 150 | MHz
tw Pulse duration, CLK high or low ¥ ¥ 33 3.3 ns
, Data before CLK! t % 2.3 3.1
tsu Setup time — - ns
PRE or CLR inactive ¥ * 11 2.4
th Hold time, data after CLK1 ¥ * 0.7 25 ns

¥ This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

FROM To VEC :11'3 v VC+C :22\'/5 Vil vee=27v | vec=33v:o3v
PARAMETER +0.15 +0. UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX| MIN MAX| MIN TYP MAX
fmax 150 150 MHz
t CLR or PRE B 55 1 34 48
or ns
pd CLK QorQ 7.1 1 35 59

¥ This information was not available at the time of publication.
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SN74LVC112A
DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP
WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

operating characteristics, Tp = 25°C

Vcc=18V |Vcc=25V |Vcc=33V
PARAMETER TEST CONDITIONS | #0.15V 0.2V +0.3V UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per flip-flop f=10 MHz t t 24 pF
t This information was not available at the time of publication.
PARAMETER MEASUREMENT INFORMATION
Veec=18V+0.15V
0 2xVce
S1 Open
From Output kO / ©op TEST s1
Under Test l GND tod Open
CL=30pF 1k O tpLZ/tpzL 2xVce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
!
v | Vece
Timing et CcC Input XVC(;/Z XVC(;/Z
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Vecl2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vee/2 54; Vcel2 Slat2xVce VoL +0.15V
\ \ oV (see Note B) ———— VoL
\ \ |
tPLH —¢—— H—P:— tPHL tPZH —¥ :‘_ @ tPHZ
‘ Output —
P OH
VOH Waveform 2 VoH-0.15V
Output Veel2 Vcel2 S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC112A
DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP
WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

From Output

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

Input %VCC/Z
|

SETUP AND HOLD TIMES

\ \
tPLH —¢—P l—>— tpL

——— VoH
Output Vcc/2 Vcc/2

NOTES: A.

O@mmooO

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

CL includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH GND
e
| Vce
Input XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output
Control
(low-level
enabling)
Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e tphz
Output |
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms

2-104

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74LVC112A

DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP

WITH CLEAR AND PRESET

SCAS289F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 27V
Tlmmu% Xl.S v
P \ oV
H—*—H
‘ tsy th ‘
Dat \ \ 27V
ata
Input ><l.5 v Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 1.5V .
| \ ‘ ov
tpLH ——» |
PLH } N———’r—tPHL
\ ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 6V
tpHZ/tPZH GND

r—————tw —>
|

\ \
><F5v ><}5v

VOLTAGE WAVEFORMS
PULSE DURATION

27V

Input

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpyy|_ are the same as tpg.

O@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC125A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® ESD Protection Exceeds 2000 V Per — U
: 10E[J1 7 14 vee
MIL-STD-883, Method 3015; Exceeds 200 V a2 1] 4OF
Using Machine Model (C = 200 pF, R = 0) v ([l 2] an
® | atch-Up Performance Exceeds 250 mA Per 20E [| 4 1[] av
JESD 17 2a (] s 10[] 30E
® Typical Vo_p (Output Ground Bounce) 2Y [l 6 o] 3A
<0.8VatVcc =383V, Tp=25C GND [ 7 8l] 3y

® Typical Vopy (Output Voy Undershoot)
>2VatVec =33V, Ty =25°C

® Inputs Accept Voltages to 5.5V

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

description

This quadruple bus buffer gate is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC125A features independent line drivers with 3-state outputs. Each output is disabled when the
associated output-enable (OE) input is high.

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.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC125A 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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74LVC125A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

1
OE EN 1
108 — o vy
1A
__ 4 :
20E — oy
2A
__ 10
30E 8
3 3y
__ 13 1
40E T 4y
4A
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
10E 2 30E 10
2 3 9 8
1A 1y 3A 3y
|~ |~
20E 4 40 B
5 6 12 11
2A 2y 4A ay
- |~
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥
SUpPly VOIAGE raNGE, VG - - oot ettt e e e e e e -05Vt06.5V
Input voltage range, Vi (see Note 1) . ... ... -05Vt06.5V
Output voltage range, Vo (see Notesland 2) .............. .. ..., -05VtoVec+05V
Input clamp current, Ik (V] < 0) o ov it e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10« . oot e et et ettt e e e e e e +50 mA
Continuous current through Voo or GND ... +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage ............. ... ... ...t 127°CIW
DBpackage .......... ..o, 158°C/W
PWpackage ............ i, 170°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stressratings 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74LVC125A

QUADRUPLE BUS BUFFER GATE

WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vcc=1.65Vt01.95V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto3.6V 2
Vcc=1.65Vto1.95V 0.35xVcce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
7 Input voltage 0 55 Y
Vo Output voltage Vce \
Vcc =165V -4
IoH High-level output current Vec=23V = mA
Vcc =27V -12
Vcc=3V 24
Vcc =165V 4
loL Low-level output current Vec=23Y 8 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 8 ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX | UNIT

loH = —100 pA 1.65Vt03.6V | Voc-0.2

IoH = -4 mA 1.65V 1.2

IoH = -8 mA 23V 1.7
VoH 2.7V 2.2 v

IoH =-12 mA v >

IOH = —24 mA 3V 2.2

loL = 100 pA 1.65V103.6 V 0.2

loL =4 mA 1.65V 0.45
VoL loL =8 mA 2.3V 07| v

loL =12 mA 2.7V 0.4

loL =24 mA 3V 0.55
I V| =5.5Vor GND 3.6V +5 HA
lcc V| = Ve or GND, lo=0 3.6V 10| pA
e
Cj V| =Vcc or GND 3.3V 5 pF

T Al typical values are at Vcc = 3.3V, Tp = 25°C.
¥ 1,
lNSTF?L)J(I\%ENTS
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SN74LVC125A
QUADRUPLE BUS BUFFER GATE

WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =18V | Veg=25V Vee =33V
PARAMETER FROM 0 9—'%-15 v CiCO-Z v vec=27v Cico-3 v UNIT
(INPUT) (OUTPUT)
MIN MAX | MIN MAX| MIN MAX| MIN MAX
tod A Y 1 123 1 6.3 5.5 1 48| ns
ten OE 1 143 1 7.4 6.6 1 54| ns
tdis OE 1 111 1 5.6 5 1 4.6 ns
tsk(o) 1| ns
T Skew between any two outputs of the same package switching in the same direction
operating characteristics, Ta = 25°C
Vcc=18V | Vcc=25V | Vcc=33V
PARAMETER TEST CONDITIONS +0.15V +0.2V +0.3V UNIT
TYP TYP TYP
de Power dissipation capacitance per gate f=10 MHz 7.4 11.3 15 pF
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SN74LVC125A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output ko o P TEST S1
Under Test GND
tpd Open
CL=30pF 1k O tpLZ/tPzL 2xVce
(see Note A) I tPHZ/tPZH Open
LOAD CIRCUIT
— t—>
v | Vce
Timing Ver2 cC Input XVCC/Z * Veel2
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data vVee Output
Input Vcel2 Vccl2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1
Input % Vcel2 54; Vcel2 Slat2xVce VoL +0.15V
| \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——> H—P‘—‘ tPHL tPZH —¥ :‘_ ™ e tenz
‘ Output _V,
P OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, t;<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC125A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC125A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS290F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

500 Q S / O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dt \ \ 2.7V
ata
Input ><1.5V Xl.SV
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 2.7V
Input f 15V 15V
\ ov

‘ \
t —p—d \
PLH | H—b“— tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) \ oV
tpzL —» |4 \
| i
|| \
Output ‘ \ 3V
Waveform 1 | ‘ VoL +0.3V
Slat6V } ———— VoL

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmoOo0

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC126A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 10E [[1 J wlv
MIL-STD-883, Method 3015; Exceeds 200 V N 1 482
Using Machine Model (C = 200 pF, R = 0) i g 12 ] 4n

® | atch-Up Performance Exceeds 250 mA Per 20E [ 4 11[] ay
JESD 17 2A(]s 10[] 30E

® Typical Vo_p (Output Ground Bounce) 2y [le o] 3
<0.8Vat VCC =33V, TA =25°C GND[ 7 8]3Y

® Typical Vopy (Output Voy Undershoot)
>2VatVec =33V, Ty =25°C

® Inputs Accept Voltages to 5.5V

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

description

This quadruple bus buffer gate is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC126A features independent line drivers with 3-state outputs. Each output is disabled when the
associated output-enable (OE) input is low.

To ensure the high-impedance state during power up or power down, 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.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC126A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
H H H
H L L
L X z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-115



SN74LVC126A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

logic symbolT

1
10E EN 1 3
2 Vi —— 1y
1A
4
20E 6
5 2Y
2A
10
30E 8
9 3Y
3A
13
40E 11
12 a4y
4A
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
10E L 30E 10
2
1A P A 2 P & 4y
20E 4 40E 13
5 6 12 11

2A 2Y 4A 4y
L L

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

SUpPlY VOIAGE raNGE, VG - - oot et ettt e e -05Vt06.5V
Input voltage range, Vi (see Note 1) . ... ... .. -05Vt06.5V
Output voltage range, Vo (see Notesland 2) .............. ... -05VtoVec+05V
Input clamp current, Ik (V] < 0) oot e e e e -50 mA
Output clamp current, ok (Vo < 0) oo v -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10+« v et ettt e et e e e e e e e e e +50 mA
Continuous current through Voo or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ...t 127°CIW

DBpackage ...........coiiiiiiiiiiiii 158°C/W

PWpackage .............. ... ... il 170°C/W
Storage temperature range, Totg cevee 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The value of Vcc is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74LVC126A

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vcc=1.65Vt01.95V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto3.6V 2
Vcc=1.65Vto1.95V 0.35xVcce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
7 Input voltage 0 5.5 Y
Vo Output voltage Vce \
Vcc =165V -4
IoH High-level output current Vec=23V - mA
Vcc =27V -12
Vcc=3V 24
Vcc =165V 4
loL Low-level output current Vec=23Y 8 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX | UNIT

IOH = —100 pA 1.65V1t03.6V | Vcc-0.2

IoH = -4 mA 1.65V 1.2

IoH = -8 mA 23V 1.7
VoH 2.7V 2.2 v

IoH =-12 mA v >4

IOH = —24 mA 3V 2.2

loL =100 pA 1.65Vt03.6V 0.2

loL =4 mA 1.65V 0.45
VoL loL =8 mA 2.3V 07| Vv

loL =12 mA 2.7V 0.4

loL = 24 mA 3V 0.55
I V| =5.5Vor GND 3.6V +5 HA
loz Vo = Vcc or GND 36V +10| pA
Icc V| =Vcc or GND, lop=0 36V 10 HA
0| n
Ci V| =Vcc or GND 3.3V 4.5 pF
Co Vo = Ve or GND 33V 7 pF

1 All typical values are at Vcc =3.3V, Ta = 25°C.
¥ 1,
lNSTF?L)J(I\%ENTS
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SN74LVC126A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

FROM 10 ch-%: 1.8V Vcc =25V Vee =27V Vcc =33V
PARAMETER (INPUT) (OUTPUT) 015V 02V t03V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
tod A Y T T T T 5.2 1 47| ns
ten OE Y T T T T 6.3 1 57| ns
tdis OE Y T T T T 67| 13 6| ns
tsk(o)* 1 ns

T This information was not available at the time of publication.
¥ Skew between any two outputs of the same package switching in the same direction.

operating characteristics, Tp = 25°C

TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Power dissipation capacitance Outputs enabled T T 22
Cpd f= 10 MHz oF
per gate Outputs disabled T T 4

T This information was not available at the time of publication.
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SN74LVC126A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVce
S1
O Open
From Output 1k Q / P TEST s1
Under Test l GND tod Open
CL =30pF 1k O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
e
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —f—— > —tpL tpzH —¥ ‘“— —» e tphz

\ ‘ Output

——— VoH Waveform 2

Output Vccl2 Vecel2 S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-119



SN74LVC126A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST -
Under Test l GND oo Soen
CL =30t 500 Q tpLZ/tpzL 2xVce
(see Note A) I torg/tpa oND
LOAD CIRCUIT
— ty —ﬁ
| vVee
Timing Vee Input chc/z chclz
Vee/2 ov
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
| \
Data Vee Output
Input XVCC/Z Vcel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES

Output

—————— Vce Waveform 1
Input % Vcel2 54; Vce/2 Slat2xVce
\ \ oV (see Note B)

VoL +0.15V
———— VoL

tPLH—"‘—" ‘H—P‘—tPHL thzH — = ‘ﬂ—tPHZ

——— VoH Waveform 2
Output Vcel2 Vcel2 S1 at GND
VoL

\ ‘ Output |

(see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.
B. 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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpyz are the same as tgjs.
F. tpzL and tpzH are the same as tgp.
G. tpLH and tpH|_ are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
3 13
I EXAS
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SN74LVC126A
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCAS339F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 27V
Tlmmu% Xl.S v
P \ oV
H—*—H
‘ tsy th ‘
Dat \ \ 27V
ata
Input ><l.5 v Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 1.5V .
| \ ‘ ov
tpLH ——» |
PLH } N———’r—tPHL
\ ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 6V
tpHZ/tPZH GND

r—————tw —>
|

\ \
><F5v ><}5v

VOLTAGE WAVEFORMS
PULSE DURATION

27V

Input

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpyy|_ are the same as tpg.

@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC137A
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® Typical Vo_p (Output Ground Bounce) [ U i
<0.8VatVee =33V, Ty = 25°C ’; i 116 i XSC

® Typical Vopy (Output Voy Undershoot) c [ 2 1‘51 1 v1
>2VatVcc =33V, Ty =25°C G2A [l 4 13f] v2

® Inputs Accept Voltagesto 5.5V G2B s 12[] Y3

® Package Options Include Plastic Gi[le 1] v4
Small-Outline (D), Shrink Small-Outline Y7 (|7 0[] Ys
(DB), and Thin Shrink Small-Outline (PW) GND [] 8 o] Y6
Packages

description

This 3-line to 8-line decoder/demultiplexer with latches on three address inputs is designed for 1.65-V to 3.6-V
Ve operation.

The SN74LVC137Ais designed for high-performance memory-decoding or data-routing applications requiring
very short propagation delay times. In high-performance memory systems, this decoder can be used to
minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access
time of the memory. This means that the effective system delay introduced by the decoder is negligible.

When the latch-enable (G2A) input is low, the SN74LVC137A acts as a decoder/demultiplexer. When G2A
transitions from low to high, the address present at the inputs (A, B, and C) is stored in the latches. Further
address changes are ignored, provided G2A remains high. The output-enable (G1 and G2B) inputs control the
outputs independently of the select or latch-enable inputs. All of the outputs are forced high if G1 is low or G2B
is high.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC137A is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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SN74LVC137A
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

FUNCTION TABLE

PRODUCT PREVIEW

INPUTS
LATCH OUTPUT OUTPUTS
ENABLE ENABLE SELECT
G2A G1 G2B C B A YO Y1l Y2 Y3 Y4 Y5 Y6 Y7
X X H X X X H H H H H H H H
X L X X X X H H H H H H H H
L H L L L L L H H H H H H H
L H L L L H H L H H H H H H
L H L L H L H H L H H H H H
L H L L H H H H H L H H H H
L H L H L L H H H H L H H H
L H L H L H H H H H H L H H
L H L H H L H H H H H H L H
L H L H H H H H H H H H H L
H H L X X X Outputs corresponding to stored address = L; all other outputs = H
logic symbols (alternatives)t
1 BIN/OCT 15 DMUX 15
A 1 0 YO 0 0
2 14 0 14
B 1 Y1l B G b2 1
3 13 13
4 2 Y2 2 2
12 12
3 Y3 3
Gl ) 4 Yo Gl & 4 -
_ EN 10 - 10
G2A 5 Y5 G2A 5
9 9
6 Y6 6
5 7 7
G2B 7 Y7 G2B 7

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

YO
Y1l
Y2
Y3
Y4
Y5
Y6
Y7
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SN74LVC137A
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

logic diagram (positive logic)

) 15
AL - Y0
) 14
® Py Y1
‘_
D
Select B 2 ® ol
Inputs o -
L g 12
_>3— Y3
'8 Data
? Outputs
‘_
c 3
®
¢ 10
Y5
=D =
LU
Latch 4 t ) : ve >
Enable \ G2A 16 %
5 Bt B
G2B E— o —
Output —C_\ O
Enables c1 -8 DO J ) S
Qo
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T e
SUPPIY VOIAGE FBNGE, VO - - v v vttt -0.5Vto6.5V as
Input voltage range, Vi (See NOte 1) . ... .ot e -0.5Vto6.5V
Output voltage range, Vo (see Notes 1 and 2) .............oiiiiiiinnniinnnnn.. -05VtoVgc+05V
Input clamp current, Ik (V1< 0) oottt e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
Continuous OULPUL CUITENT, 1 ..o e e +50 mA
Continuous current through Voc or GND ... e +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ............ccoiiiiiiiiiiia... 113°C/W
DBpackage ..........cciiiiiiiiiiiiiinan.. 131°C/W
PWpackage ......... ..., 149°C/W
Storage temperature range, Tgpg -« .« v v vt —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74LVC137A

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

PRODUCT PREVIEW

MIN MAX UNIT
Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vcec=1.65Vt01.95V |0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto3.6V 2
Vcc=1.65Vto1.95V 0.35xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 5.5 \%
Vo Output voltage 0 Vce \
Vcc =165V -4
IoH High-level output current Vec=23V = mA
Vcec =27V -12
Vcc =3V 24
Vcc =165V 4
loL Low-level output current Vec=23V 8 mA
Vcec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 10 ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | UNIT
loH =-100 pA 165Vto3.6V |Vcc—0.2
loH =—4 mA 165V 12
loH =-8mA 23V 17
VoH 2.7V 2.2 v
loH =-12 mA 3V )
loH =24 mA 3V 2.2
loL =100 pA 165Vto3.6V 0.2
loL=4mA 165V 0.45
VoL loL=8mA 23V 0.7 \
loL=12mA 2.7V 0.4
loL =24 mA 3V 0.55
I V) =5.5Vor GND 36V *5 HA
Icc V| =Vcc or GND, lo=0 3.6V 10 HA
BE
Ci V) =Vcc or GND 3.3V pF
Co Vo =Vcc or GND 33V pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
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SN74LVC137A
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

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

otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V Vcec =33V
PARAMETER FROM 10 (E—’CO-15 v Ci'CO-Z v vec=27v CiCO-3 v UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
AorBorC
tpd G2A or G2B Y ns
Gl
tsk(o)T ns
T Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tp = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +02V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
de Power dissipation capacitance f=10 MHz pF
3 1
I EXAS
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PRODUCT PREVIEW

SN74LVC137A

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Ve =1.8V£0.15V

0 2xVce

1k Q SV O Open

TGND

From Output
Under Test
CL =30pF
(see Note A)

e

LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH Open
—— ty —b‘l
| Vce
Input XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC137A
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST S1
Under Test l GND tod Open
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
e
v | Vce
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL

\ \
tPLH ——— H—P:— tPHL
|

——— VOH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

‘ﬂ—tPHZ

‘k——»

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74LVC137A
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
WITH ADDRESS LATCHES

SCAS340E — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

6V
O

TEST S1
51/‘
500 Q O Open
From Output p tpd Open
Under Test l GND tPLthPZL 6V
_ tPHZ/tPZH GND
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT — ty —p
\ \
\ | 2.7V
o 27V Input Xl.SV XI.SV
Timing Xl's v oV
Input ‘ oV
| VOLTAGE WAVEFORMS
H—»ﬂ—»{ PULSE DURATION
‘ tsu th ‘
Dat \ \ 27V
ata
Input X1.5 v ><1.5 v Output
ov Control
VOLTAGE WAVEFORMS g?]‘;vblli\]’:;
SETUP AND HOLD TIMES
_____ 27V Output

Input 4{ 15V 15V Wa\éeiforrg\:b
at
\%
\ | \ 0 (see Note B)
tPLH —ﬂ—‘ |
‘ H—P“— tpHL

\ Output
‘ ——— VoH Waveform 2
Output 15V 15V Sl at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. 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.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVC138A, SN74LVC138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted SN54LVC138A ... J OR W PACKAGE
CMOS) Submicron Process SN74LVC138A ... D, DB, OR PW PACKAGE
(TOP VIEW)

® ESD Protection Exceeds 2000 V Per

MIL-STD-883, Method 3015; Exceeds 200 V J
Using Machine Model (C = 200 pF, R = 0) AllL ™ sl vee
g PF B2  1sfl Yo
® | atch-Up Performance Exceeds 250 mA Per clls 14[] Y1
JESD 17 G2A []4 13[] Y2
® Typical Vo_p (Output Ground Bounce) G2B [|s 12[] Y3
<0.8VatVee =33V, Ty =25°C G1[le ufl v4
® Typical Vony (Output Vo Undershoot) Y7 ()7 10[] Y5
>2VatVee =3.3V, Ta = 25°C GND []8 ol Y6
® Inputs Accept Voltages to 5.5V
® Package Options Include Plastic SN54LVC138A . . . FK PACKAGE
Small-Outline (D), Shrink Small-Outline (TOP VIEW)
(DB), and Thin Shrink Small-Outline (PW) o 3o
Packages, Ceramic Chip Carriers (FK) and m<z>>
Flat (W) Package, and DIPs (J) ( ';";"1_"2_0"1_9'
clla Y1
description G2A[]s 17[] Y2
) _ NC [l s 16[] NC
The SN54LVC138A 3-line to 8-line decoder/de- G287 15M v3
multiplexer is designed for 2.7-V to 3.6-V V¢ c1ls 14 ya
operation and the SN74LVC138A 3-line to 8-line 9 10 11 12 13
decoder/demultiplexer is designed for 1.65-V to ':"Z":";";‘
3.6-V V¢ operation. > 6 =z > >

The ’'LVC138A devices are designed for
high-performance memory-decoding or
data-routing applications requiring very short
propagation delay times. In high-performance
memory systems, these decoders minimize the
effects of system decoding. When employed with
high-speed memories utilizing a fast enable
circuit, the delay times of these decoders and the
enable time of the memory are usually less than
the typical access time of the memory. This means
that the effective system delay introduced by the
decoders is negligible.

NC — No internal connection

The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two
active-low enable inputs and one active-high enable input reduce the need for external gates or inverters when
expanding. A 24-line decoder can be implemented without external inverters and a 32-line decoder requires
only one inverter. An enable input can be used as a data input for demultiplexing applications.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN54LVC138A is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVC138A is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. . Copyright 00 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include s I > unless otherwise noted. On all other products, production
testing of all parameters. l EXAS processing does not necessarily include testing of all parameters.
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SN54LVC138A, SN74LVC138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

Gl

G2A
G2B

FUNCTION TABLE

ENABLE INPUTS SELECT INPUTS OUTPUTS
Gl G2A G2B c B A Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X X H H H H H H H H
X X H X X X H H H H H H H H
L X X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H
H L L H L H H H H H H L H H
H L L H H L H H H H H H L H
H L L H H H H H H H H H H L
logic symbols (alternatives)t
BIN/OCT 15 1 DMUX 15
1 0 YO 0 0
14 0 14
1 Y1 B G 1
13 3 13
4 2 Y2 2 2
12 12
3 Y3 3
& 1 & 11
4 Y4 Gl " 4
10 — 10
EN 5 Y5 G2A 5
9 ___ 5 9
6 Y6 G2B 6
7 7
7 Y7 7

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the D, DB, J, PW, and W packages.

YO
Y1l
Y2
Y3
Y4
Y5
Y6
Y7

2-132
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SN54LVC138A, SN74LVC138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

logic diagram (positive logic)

3 :)DAYO

“ > I —t ) E:}DA "

el 8 2 >—f>o = I i 2 h}

. ‘_D f—o}i vs

o > . ) %@} o

o ) PO
e > B

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

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

Supply VOt range, VoG .« v vttt -0.5Vto6.5V
Input voltage range, Vi (See NOte 1) .. ... .ot e -0.5Vto6.5V
Output voltage range, Vo (see Notes 1 and 2) ............oiiiiiiiinnnennnnnnn.. -05VtoVee +05V
Input clamp current, LIk (V1 < 0) oottt e e e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUEPUL CUITENT, [0 .« ... v e 50 mA
Continuous current through Vec or GND ... e +100 mA
Package thermal impedance, 635 (see Note 3): Dpackage ..................... ..., 113°C/W

DBpackage ...........coiiiiiiiiiiiiiian.. 131°C/W

PWpackage ......... ... oo, 149°C/W
Storage temperature range, Tgpg -« .« v v ve 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN54LVC138A, SN74LVC138A

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

SN54LVC138A SN74LVC138A
MIN MAX MIN MAX UNIT
Vee Supply voltage Operating . 2 3.6 1.65 3.6 v
Data retention only 15 1.5
Vcc=165Vto1.95V 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2 2
Vcc=165Vto1.95V 0.35xVcc
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8 0.8
V| Input voltage 55 0 5.5 \%
Vo Output voltage Vce Vce \Y
Vcc =165V -4
loH High-level output current Vec=23V = mA
Vcc =27V -12 -12
Vcc=3V —24 —24
Vcc =165V
Vcc =23V 8
loL Low-level output current mA
Vecec =27V 12 12
Vcec =3V 24 24
At/Av Input transition rise or fall rate 0 10 0 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
*3 15
INSTrEgﬁENTs
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SN54LVC138A, SN74LVC138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

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

otherwise noted)

SN54LVC138A SN74LVC138A
PARAMETER TEST CONDITIONS vee UNIT
MIN TYPt  MAX MIN TYPt  MAX
1.65V103.6V Vee-0.2
loH =-100 pA
27V1t03.6V | Vcc-0.2
loH =—4 mA 1.65V 1.2
VOH loH = -8 MA 2.3V 1.7 Y
| 2 mA 2.7V 2.2 2.2
=-12m
OH 3V 24 2.4
lOH = —24 mA 3V 2.2 2.2
=100 LA 1.65V1t03.6V 0.2
oL=HUH 2.7V1036V 0.2
loL =4 mA 1.65V 0.45
VoL \Y
loL =8 mA 23V 0.7
loL =12 mA 2.7V 0.4 0.4
loL = 24 mA 3V 0.55 0.55
I V| =5.5V or GND 3.6V +5 5| pA
Icc V| =Vcc or GND, lop=0 36V 10 10 pA
One inputat Vcc — 0.6 V,
Alcc Other inputs at Vcc or GND 27Vi036V 500 500 WA
o V| = Ve or GND 33V 5 5 pF

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

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

otherwise noted) (see Figure 3)

SN54LVC138A
PARAMETER (E\IRP%'\% (OU-'II-'IC3UT) Veg =27V Vcﬁc;f\-f Vol uni
MIN MAX| MIN MAX
AorBorC 7.9 1 6.7
tod G2A or G2B Y 7.4 1 65| ns
Gl 6.4 1 58

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

otherwise noted) (see Figures 1 through 3)

SN74LVC138A
FROM TO Vec =18V | Vec=25V B Vec =33V
PARAMETER (INPUT) (OUTPUT) £0.15V +02V Vec=2.7V +03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
AorBorC 1 ¥ t ¥ 7.9 6.7
tpd G2A or G2B Y t ¥ * ¥ 7.4 65| ns
Gl t ¥ t ¥ 6.4 5.8
tsk(0)® 1| ns
* This information was not available at the time of publication.
§ Skew between any two outputs of the same package switching in the same direction
¥ 1,
I EXAS
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SN54LVC138A, SN74LVC138A

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

operating characteristics, Tp = 25°C

Vcc=18V | Vcc=25V | Vcc=33V
PARAMETER TEST CONDITIONS +0.15V 0.2V +0.3V UNIT
TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz t 27 pF
T This information was not available at the time of publication.
PARAMETER MEASUREMENT INFORMATION
Vec=1.8V+0.15V
0 2xVce
S1 Open
From Output kO o op TEST S1
Under Test GND t o
pd pen
CL=30pF 1k O tpLZ/tpzL 2xVee
(see Note A) I tpHz/tpzH Open
LOAD CIRCUIT
— ty —ﬁ
| Vece
Timing Vee Input chc/z chclz
Vcel2 oV
Input ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Vccl2 Vcel2 Control
oV (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vccel/2 54; Vee/2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | ———— VoL

\ \
tPLH ——P H—P“— tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Output
Waveform 2
S1 at Open
(see Note B)

thzH — = ¥

\
‘ﬂ—tPHZ

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

———— Vo
VoH—-0.15V

ov

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.
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SN54LVC138A, SN74LVC138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF 500 O tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —¢—— H—P‘—‘ tPHL tPzH —¥ ‘“— M Etpz
\ Output
——— VoH Waveform 2
Output Vccl2 Vccel2 S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, ;<2 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN54LVC138A, SN74LVC138A

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCAS291H — MARCH 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

500 Q 5/ O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Tlmmﬁ X1-5V
P \ oV
H—»‘ﬂ—»{
‘ tsu th ‘
Dt \ \ 27V
ata
Input ><1.5V ><1.5v
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input 7{ 15V 15V
| \ ‘ ov
thLH ——— |
PLH } H—DT— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 6V

tpHZ/tPZH GND

D

\ | 27V
Input Xl.S \% Xl.S \%
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 2.7V
Control
(low-level
enabling) oVv
Output 3V
Waveform 1 VoL +0.3V
Slat6V ==

(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

VoL

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzn are the same as ten.
tpLH and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC139A
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

® EPIC O (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® Inputs Accept Voltages to 5.5V — J
P i P g 1G []1 16|l Vee
® Typical Vop (Output Ground Bounce) 1A (]2 15[] 26
<0.8VatVcc =33V, Tp=25C .l 1af2a
® Typical Vopy (Output Vo Undershoot) 1Yo [} 4 13l 2B
>2VatVee =33V, Ty =25°C Y1 []s 12[] 2v0
® ESD Protection Exceeds 2000 V Per 1v2 [le ul] 2v1
MIL-STD-883, Method 3015; Exceeds 200 V 1v3 (|7 0[] 2v2
Using Machine Model (C = 200 pF, R = 0) GND [|s o[l 2v3
® | atch-Up Performance Exceeds 250 mA Per
JESD 17

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

description

This dual 2-line to 4-line decoder/demultiplexer is designed for 1.65-V to 3.6-V V¢ operation.

The device comprises two individual 2-line to 4-line decoders in a single package. The active-low enable (G)
input can be used as a data line in demultiplexing applications. These decoders/demultiplexers feature fully
buffered inputs, each of which represents only one normalized load to its driving circuit.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC139A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each decoder/demultiplexer)

A OUTPUTS

_ SELECT

c B A Y3 Y2 YL YO
L L L H H H L
L L H H H L H
L H L H L H H
L H H L H H H
H X X H H H H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
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SN74LVC139A
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

logic symbols (alternatives)t

2 XIY 4 2 DMUX 4
1A ——1 0 1Y0 1A ———1 0 1Y0
3 5 3 0 5
B —2 1 1Y1 B —2 G 3 1 1vY1
1 6 _ 1 6
16 — X EN 2 1y2 16 —XEN 2 1Y2
7 7
3 1v3 3pb————— 1VY3
12 12
14 ~———————— 2Y0 14 ~————————— 2Y0
2A ——— 11 2A —M8M8 11
13 S~ 2v1 13 >~ 2v1
e 10 e 10
2B s EN oy 2B s EN oy2
c — 0 0N c — N
2G 9 2G 9
—~—— 2Y3 —~— 2Y3
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
— 1
o> i
® :}375 1Yl
*— 6
1Y2
2
1A 4(3[>—L—Cl>—¢
Select .
Inputs 3 1Y3
1B L 4 @
Data
Outputs
12
2Y0
— 15
s> {
11
*— 10
2Y2
14
2A 4(1>—L—(1>—0
Select 9
Inputs 2vy3
R S B
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SN74LVC139A
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (see Note 1) . ... ... -0.5Vto6.5V
Output voltage range, Vo (see Notes1and 2) ............... ..o, -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 113°C/W

DBpackage .......... ..o, 131°C/W

PWpackage ............ ... 149°C/W

Storage temperature range, Tstg

—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.

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

2. The value of V¢ is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating . 1.65 3.6 v
Data retention only 15
Vcc=165Vt0195V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65V1t01.95V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27V103.6V 0.8
V| Input voltage 0 55 \%
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/AV Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74LVC139A
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX| UNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
loH =—4 mA 165V 12
loH=-8 mA 23V 1.7
VOH ] 2.7V 22 v
loH=-12 mA 3V )
loH =-24 mA 3V 2.2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 165V 0.45
VoL loL=8mA 23V 0.7 \%
loL =12 mA 27V 0.4
loL =24 mA 3V 0.55
I V| =5.5Vor GND 3.6V *5 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
aice Oiher nps at g 1 GND 27V1036V 00
Cj V| =Vcc or GND 3.3V 5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V Vcc =25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V VCC =27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
: AorB v ¥ 1 ¥ 1 7.3 1 62
pd G ¥ 2 ¥ * 5.2 1 47| ™
tsk(o)§ 1 ns

¥ This information was not available at the time of publication.
§ Skew between any two outputs of the same package switching in the same direction

operating characteristics, Tp = 25°C

TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz t t 305 pF

¥ This information was not available at the time of publication.
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SN74LVC139A
DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

O 2xVce
S1
O Open
From Output 1k Q / p —— -
Under Test l GND oo Soen
CL=30pF 1k Q tpLz/tpzL 2xVee
(see Note A) I torg/toat open
LOAD CIRCUIT
l— ty —p%
| vVee
Timing Vee Input chclz chc/z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——— H—P:— tPHL
|

——— VOH
Output Vcc/2 Vccl/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 1
Slat2xVcc VoL +0.15V
(see Note B) ———— VoL

‘ﬂ—tPHZ

‘k——»

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC139A

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» = B e tphz

Output |

Waveform 2
S1 at GND

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC139A

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

SCAS341F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 27V
Tlmmu% Xl.S v
P \ oV
H—*—H
‘ tsy th ‘
Dat \ \ 27V
ata
Input ><l.5 v Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 1.5V .
\ oV
t | \ |
PLH ‘

| N———’r—tPHL

| ——— VoH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 6V
tpHZ/tPZH GND

r—————tw —>
|

\ \
><F5v ><}5v

VOLTAGE WAVEFORMS
PULSE DURATION

27V

Input

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpyy|_ are the same as tpg.

O@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC157A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® Typical Vo_p (Output Ground Bounce) A )
_ _ oo B[f1 ™ 1) Vee
<0.§VatVCC—3.3V,TA—25C 1a 15[ G
® Typical Vopy (Output Voy Undershoot) 18 [l3 14]] 4A
>2VatVcc =33V, Ty =25°C 1y M4 13[] 4B
® Inputs Accept Voltages to 5.5V 2A []5 12]] 4Y
® ESD Protection Exceeds 2000 V Per 2B []6 11[] 3A
MIL-STD-883, Method 3015; Exceeds 200 V 2y [J7 10]] 3B
Using Machine Model (C = 200 pF, R = 0) GND []8 oll 3y
® Latch-Up Performance Exceeds 250 mA Per
JESD 17

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

description

This quadruple 2-line to 1-line data selector/multiplexer is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC157A features a common strobe (G) input. When the strobe is high, all outputs are low. When
the strobe is low, a 4-bit word is selected from one of two sources and is routed to the four outputs. The device
provides true data.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC157A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
G A/B A B Y
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74LVC157A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

A/B

1A
1B
2A
2B
3A
3B
aA
4B

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

logic diagram (positive logic)

15

=

o |aflw (N

10
14
13

= H\_l(,')

1A 2

3
1B
2A 5

6
2B

11
3A

10
3B

14
4A

13
4B

1y

2Y

3Y

a4y

Y9YY

1Y

2Y

3Y

4y
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SN74LVC157A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 113°C/W

DBpackage .......... ..o, 131°C/W

PWpackage ............ ... 149°C/W

Storage temperature range, Tstg

—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.

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

2. The value of V¢ is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating . 1.65 3.6 v
Data retention only 15
Vcc=165Vt0195V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65V1t01.95V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27V103.6V 0.8
V| Input voltage 0 55 \%
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/AV Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74LVC157A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—4 mA 165V 1.2
loH=-8 mA 23V 1.7
VOH ] 27V 22 v
loH=-12 mA v )
loH =-24 mA 3V 2.2
loL =100 pA 1.65Vto3.6V 0.2
loL =4 mA 165V 0.45
VoL loL=8mA 23V 0.7 \%
loL =12 mA 2.7V 0.4
loL =24 mA 3V 0.55
I V| =5.5Vor GND 36V 5 MA
Icc V| =Vcc or GND, lp=0 3.6V 10 HA
aice Oiher nps at g 1 GND 27V 1036V 00
Cj V| =Vcc or GND 3.3V 5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V Vcc =25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V VCC_2'7V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
AorB ¥ ¥ ¥ ¥ 5.9 1 52
thd A/B Y ¥ ¥ * ¥ 8.1 1 68| ns
G ¥ * * ¥ 7.8 1 65
tsk(o)§ 1 ns
¥ This information was not available at the time of publication.
8§ Skew between any two outputs of the same package switching in the same direction
operating characteristics, Ta = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz ¥ t 16 pF

¥ This information was not available at the time of publication.

{'f TEXAS
INSTRUMENTS

2-150 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74LVC157A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

O 2xVce
S1
O Open
From Output 1k Q / p —— -
Under Test l GND oo Soen
CL=30pF 1k Q tpLz/tpzL 2xVee
(see Note A) I torg/toat open
LOAD CIRCUIT
l— ty —p%
| vVee
Timing Vee Input chclz chc/z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——— H—P:— tPHL
|

——— VOH
Output Vcc/2 Vccl/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 1
Slat2xVcc VoL +0.15V
(see Note B) ———— VoL

‘ﬂ—tPHZ

‘k——»

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC157A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» = B e tphz

Output |

Waveform 2
S1 at GND

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC157A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS292F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 27V
Tlmmu% Xl.S v
P \ oV
H—*—H
‘ tsy th ‘
Dat \ \ 27V
ata
Input ><l.5 v Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 1.5V .
\ oV
t | \ |
PLH ‘

| N———’r—tPHL

| ——— VoH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 6V
tpHZ/tPZH GND

r—————tw —>
|

\ \
><F5v ><}5v

VOLTAGE WAVEFORMS
PULSE DURATION

27V

Input

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpyy|_ are the same as tpg.

O@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC158A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

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

® Typical Vopy (Output Voy Undershoot)
>2VatVcc =33V, Ty =25°C

® Inputs Accept Voltagesto 5.5V

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

description

D, DB, OR PW PACKAGE
(TOP VIEW)

A/B
1A
1B
1y
2A
2B
2Y

GND

0 N o 0o b~ WN PP

Y

16
15
14
13
12
11
10

9

] Vee

] G

] 4A
] 4B
] 4y
] 3A
] 3B
] 3y

This quadruple 2-line to 1-line data selector/multiplexer is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC158A features a direct strobe (G) input. When the strobe is high, all outputs are high. When the
strobe is low, a 4-bit word is selected from one of two sources and is routed to the four outputs. The

SN74LVC158A provides inverted data.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed

3.3-V/5-V system environment.

The SN74LVC158A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT

G AB A B Y

H X X X H

L L L X H

L L H X L

L H X L H

L H X H L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW information concerns products in the formative or . Copyright [ 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. l TEXAS
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PRODUCT PREVIEW

SN74LVC158A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

logic symbolT

15
G EN
_ 1
A/B G1
) ] C
1A 1 4
" 1 MUX 1y
1B 1
5
7
A 2y
2B
11
3A 9
10 3Y
3B
14
4A 12
13 4Y
4B

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

logic diagram (positive logic)

12

1A 2
3
1B
5
2A
®
6
2B
o—
11
3A
®
10
3B
‘_
aA 14
®
13
4B
o—
15

e -

799

1y

2Y

3Y

g
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SN74LVC158A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 113°C/W

DBpackage .......... ..o, 131°C/W

PWpackage ............ ... 149°C/W

Storage temperature range, Tstg

—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.

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

2. The value of V¢ is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating . 1.65 3.6 v
Data retention only 15
Vcc=165Vt0195V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65V1t01.95V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27V103.6V 0.8
V| Input voltage 0 55 \%
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/AV Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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PRODUCT PREVIEW

SN74LVC158A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX| UNIT
loH =—-100 pA 165Vto3.6V | Vcc-0.2
loH =—4 mA 165V 12
loH=-8 mA 23V 1.7
VOH ] 2.7V 22 v
loH=-12 mA 3V )
loH =-24 mA 3V 2.2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 165V 0.45
VoL loL=8mA 23V 0.7 \%
loL =12 mA 27V 0.4
loL =24 mA 3V 0.55
I V| =5.5Vor GND 3.6V *5 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
aice Oiher nps at g 1 GND 27V1036V 00
Cj V| =Vcc or GND 3.3V pF
Co Vo = Vcc or GND 3.3V pF

T All typical values are at Vcec =3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vce=18V | Vec=25V Vee =33V
PARAMETER FROM 0 9—'%-15 v CiCO-Z v vee=27v Ci?o-3 v UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX| MIN MAX| MIN MAX
AorB
tod AB Y ns
G
tsk(o)* ns

¥ Skew between any two outputs of the same package switching in the same direction

operating characteristics, Tpa = 25°C

TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
de Power dissipation capacitance f=10 MHz pF

{'f TEXAS
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SN74LVC158A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVce
S1
O Open
From Output 1k Q / P TEST s1
Under Test l GND tod Open
CL =30pF 1k O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
e
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —f—— > —tpL tpzH —¥ ‘“— —» e tphz

\ ‘ Output

——— VoH Waveform 2

Output Vccl2 Vecel2 S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

O@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74LVC158A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vee
Input % Vcel2 Sk Vcel2
| | ov

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V

| e
\
tzH —» = B e tphz

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC158A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

SCAS342F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O TEST s1
51/“
500 Q O Open
From Output P tpd Open
Under Test l GND tPLZZtPZL 6V
_ tpHZ/tPZH GND
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT — ty ——p
\ \
\ | 2.7V
o 27V Input X1.5V Xl.SV
Timing Xl.S v oV
Input ‘ oV
| VOLTAGE WAVEFORMS
H—»ﬂ—ﬂ PULSE DURATION
‘ tsu th ‘
Dat \ \ 27V
ata
Input ><l.5 v X1.5 Y, output
ov Control
VOLTAGE WAVEFORMS g?}‘;";l?:e;
SETUP AND HOLD TIMES 9
Output

————— 2.7V Waveform 1

Input f 15V 1.5V Slat6V
| | ‘ ov (see Note B)

tpLH ——» |
PLH ‘ H—P“— tPHL

\ Output

\ ——— VoH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty < 2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp| 4 and tpyy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-161

PRODUCT PREVIEW



SN74LVC257A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per B M1 ) 16[] Vee
MIL-STD-883, Method 3015; Exceeds 200 V a2 1] OF
Using Machine Model (C = 200 pF, R = 0) 18 I3 14]] 2A

® | atch-Up Performance Exceeds 250 mA Per 1Y [l 4 13[] 4B
JESD 17 2A []5 12]] 4y

® Typical Vo_p (Output Ground Bounce) 2B 16 11]] 3A
<0.8VatVcc =33V, Ty =25°C 2y [ 7 10]] 3B

® Typical Vopy (Output Voy Undershoot) GND [ 8 o[ 3y

>2VatVec =33V, Ty =25°C
® Inputs Accept Voltages to 5.5V

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

description

This quadruple 2-line to 1-line data selector/multiplexer is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC257A is designed to multiplex signals from 4-bit data sources to 4-output data lines in
bus-organized systems. The 3-state outputs do not load the data lines when the output-enable (OE) input is at
a high logic level.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

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

The SN74LVC257A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
OE AB A B Y
H X X X z
L L L X L
L L H X H
L H X L L
L H X H H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
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SN74LVC257A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

logic symbolT

OE
A/B

1A
1B
2A
2B
3A
3B
aA
4B

15
1

2
3
5
6

11
10
14
13

EN

Gl

] I'

1 4

1 mux g

1
7
9
12

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

logic diagram (positive logic)

@15

1y

2Y

3Y

a4y

A/B

1A

>

1B

2A

2B

11

3A

1
3B0

14
4A

4B 22

1Y

2Y

3Y
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SN74LVC257A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 113°C/W

DBpackage .......... ..o, 131°C/W

PWpackage ............ ... 149°C/W

Storage temperature range, Tstg

—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.

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

2. The value of V¢ is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating . 1.65 3.6 v
Data retention only 15
Vcc=165Vt0195V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65V1t01.95V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27V103.6V 0.8
V| Input voltage 0 55 \%
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/AV Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74LVC257A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX| UNIT
loH =—-100 pA 165Vto3.6V | Vcc-0.2
loH =—-4 mA 165V 1.2
loH=-8 mA 23V 1.7
VOH ] 2.7V 22 v
loH=-12 mA 3V )
loH =-24 mA 3V 2.2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
VoL loL=8mA 23V 0.7 \%
loL =12 mA 27V 0.4
loL =24 mA 3V 0.55
I V) =5.5Vor GND 3.6V *5 HA
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
B
Ci V)=V or GND 3.3V 5 pF
Co Vo =Vcc or GND 3.3V 5 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V Vcc =25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V VCC_2'7V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
t AorB y t ¥ t ¥ 5.4 1 4.6
— ns
pd A/B ¥ ¥ E ¥ 75 1 64
ten OE ¥ ¥ t ¥ 6.7 1 56| ns
tdis OE ¥ ¥ * ¥ 4.7 1 43| ns
tsk(o)§ 1 ns
¥ This information was not available at the time of publication.
§ Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tpa = 25°C
TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz * 1 15.5 pF

¥ This information was not available at the time of publication.
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SN74LVC257A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVce
S1
O Open
From Output 1k Q / P TEST s1
Under Test l GND tod Open
CL =30pF 1k O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
e
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —f—— > —tpL tpzH —¥ ‘“— —» e tphz

\ ‘ Output

——— VoH Waveform 2

Output Vccl2 Vecel2 S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC257A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

From Output

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

Input %VCC/Z
|

SETUP AND HOLD TIMES

\ \
tPLH —¢—P l—>— tpL

——— VoH
Output Vcc/2 Vcc/2

NOTES: A.

O@mmooO

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

CL includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH GND
e
| Vce
Input XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output
Control
(low-level
enabling)
Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e tphz
Output |
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

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.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC257A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

WITH 3-STATE OUTPUTS

SCAS294F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 27V
Tlmmu% Xl.S v
P \ oV
H—*—H
‘ tsy th ‘
Dat \ \ 27V
ata
Input ><l.5 v Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input f 1.5V .
| \ ‘ ov
tpLH ——» |
PLH } N———’r—tPHL
\ ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 6V
tpHZ/tPZH GND

— ty ——»

\ \
><F5v ><}5v

VOLTAGE WAVEFORMS
PULSE DURATION

27V

Input

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpyy|_ are the same as tpg.

O@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC258A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® Typical VoLp (C_)utput GroEndoBounce) A [ 1 ) 16[] Vee
<0.8VatVcc =33V, Ty =25°C 1A (]2 15[] OE

® Typical Vopy (Output Voy Undershoot) 1B []3 14[] 4A
>2VatVcc =33V, Ty =25°C naip 13[] 4B

® Inputs Accept Voltagesto 5.5V 2A[]s 12[] 4Y

® Package Options Include Plastic 2B [|6 1] 3A
Small-Outline (D), Shrink Small-Outline 2y [}7 10]] 3B
(DB), and Thin Shrink Small-Outline (PW) GND []8 of] 3y
Packages

description

This quadruple 2-line to 1-line data selector/multiplexer is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC258A is designed to multiplex signals from 4-bit data sources to 4-output data lines in
bus-organized systems. The 3-state outputs do not load the data lines when the output-enable (OE) input is at
a high logic level.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

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 SN74LVC258A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
OE A/B A B Y
H X X X z
L L L X H
L L H X L
L H X L H
L H X H L

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

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

SN74LVC258A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

logic symbolT

15

OE -~ EN
A/B G1
2 | C
1A 3 1 MUX v
1B 1
5
2A
6
2B
1
3A
10
3B
14
4A
13
4B

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

logic diagram (positive logic)

12

1y

2Y

3Y

a4y

5 15 D

A/B

1A

1B

2A

2B

11

3A

1
3B 0

s 22

1Y

2Y

3Y

4A 14
12
4y

{'f TEXAS
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SN74LVC258A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Output voltage range, Vo (see Notes 1 and 2) ..., -05VtoVece+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v o vttt et et e e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND ... +100 mA
Package thermal impedance, 835 (see Note 3): Dpackage ................. ... . ..i... 113°C/W

DBpackage .......... ..o, 131°C/W

PWpackage ............ ... 149°C/W

Storage temperature range, Tstg

—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.

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

2. The value of V¢ is provided in the recommended operating conditions table.

3. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vee Supply voltage Operating . 1.65 3.6 v
Data retention only 15
Vcc=165Vt0195V [0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65V1t01.95V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27V103.6V 0.8
V| Input voltage 0 55 \%
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 8
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/AV Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*5‘ TEXAS
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PRODUCT PREVIEW

SN74LVC258A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPt  MAX| UNIT
loH =—-100 pA 165Vto3.6V | Vcc-0.2
loH =—-4 mA 165V 1.2
loH=-8 mA 23V 1.7
VOH ] 2.7V 22 v
loH=-12 mA 3V )
loH =-24 mA 3V 2.2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
VoL loL=8mA 23V 0.7 \%
loL =12 mA 27V 0.4
loL =24 mA 3V 0.55
I V)=5.5Vor GND 3.6V *5 HA
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
B
Ci V)=V or GND 3.3V pF
Co Vo =Vcc or GND 3.3V pF

T All typical values are at Vo = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V Vcc =25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V VCC_2'7V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX

AorB
tpd ) Y ns
ten ﬁ Y ns
tdis OE Y ns
tsk(o)¢ ns

¥ Skew between any two outputs of the same package switching in the same direction

operating characteristics, Tp = 25°C

TEST Vcc=18V |Vcc=25V |Vcc=33V
+0.15V +0.2V +03V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz pF

{'f TEXAS
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SN74LVC258A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0O 2xVce
S1
O Open
From Output 1k Q / P TEST s1
Under Test l GND tpd Open
CL =30pF 1k O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH Open
LOAD CIRCUIT
— t—>
v | Vce
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL

\ \
tPLH ——— H—P:— tPHL
|

——— VOH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

‘ﬂ—tPHZ

‘k——»

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74LVC258A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vee
Input % Vcel2 Sk Vcel2
| | ov

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V

| e
\
tzH —» = B e tphz

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, ty < 2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC258A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER
WITH 3-STATE OUTPUTS

SCAS345F — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O

TEST S1
51/“
500 Q O Open
From Output P ‘pd Open
Under Test l GND tPLZ;tPZL 6V
) tPHZ/tPZH GND
(see Note A) I
LOAD CIRCUIT — ty ——p
\ \
| | 27V
- 27V Input X1-5V X1-5V
Timing Xl.S v oV
Input ‘ oV
‘ VOLTAGE WAVEFORMS
H—Pﬂ—ﬂ PULSE DURATION
‘ tsuy th ‘
Dat \ \ 2.7V
ata
Input ><l.5V XLSV outpt
p oV Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output

————— 27V Waveform 1
Input f 1.5V 15V Slat6V
| \ ‘ oV (see Note B)

t —ﬂ—d |
PLA \ H—H—‘ tPHL

‘ Output

‘ ——— VoH Waveform 2

Output 15V 15V S1at GND
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. 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.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty < 2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp| 4 and tpyy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCH245A
SN54LVC373A

SN54LVC374A

SN54LVC540A
SN54LVC541A

SN54LVC573A

SN54LVC574A

SN54LVC646A

SN54LVC652A

SN74LVC240A
SN74LVC241A
SN74LVC244A
SN74LVCH244A
SN74LVC2244A
SN74LVC245A

SN74LVCR2245A

SN74LVCH245A
SN74LVC373A
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SN74LVC652A

SN74LVC821A
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SN74LVC827A
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SN74LVC843A
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SN74LVC863A
SN74LVC2952A
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SN74LVC240A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS293F — JANUARY 1993 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

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

® Typical Vopy (Output Voy Undershoot)
>2VatVcc =33V, Ty =25°C

® Supports Mixed-Mode Signal Operation on
All Ports (5-V Input/Output Voltage With
3.3-VVce)

® Power Off Disables Outputs, Permitting
Live Insertion

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

® |atch-Up Performance Exceeds 250 mA Per
JESD 17

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

description

This octal buffer/driver is designed for 1.65-V to 3.6-V V¢ operation.

DB, DW, OR PW PACKAGE

(TOP VIEW)
10E [ 1 U 20 ] VCC
1Aa1 (]2 19]] 20E
2va(l3 18] 1v1
1A2 []4 17]] 24
2v3[]s 16]] 1v2
1A3 (|6 15]] 2A3
2v2[]7 14]] 1Y3
1A4[]8 13]] 2A2
2v1 (o 12[] 1v4

GND [Ji0  1f]2a1

The SN74LVC240A is designed specifically to improve the performance and density of 3-state memory address

drivers, clock drivers, and bus-oriented receivers and transmitters.

This device is organized as two 4-bit buffers/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.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators

in a mixed 3.3-V/5-V system environment.

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 SN74LVC240A 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

EPIC is a trademark of Texas Instruments Incorporated.

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. ” TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated
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SN74LVC240A

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCAS293F — JANUARY 1993 — REVISED JUNE 1998
logic symbolT logic diagram (positive logic)
>
__ 1 10E
10E —— XN EN
| C
18
1 2 > v 8 v Y — 11
4 16
1A2 5 " 1v2
4 16
1A3 1Y3 e 1Y2
s " 1A2
1A4 ———————— S~ 1v4
1A3 6 14 1Y3
19
20E —— X EN
- r 1A4 8 1y4
11 9
2A1 ————————— > v 2Y1
13 7
2A2 2Y2 1
15 5 —
2A3 2Y3 20E
17 3
2A4 ———— S~ 2v4
11
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 2A1 2Y1
IEC Publication 617-12.
2A2 13 2Y2
2A3 — 22 2Y3
s 21 2v4

{'f TEXAS
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3-4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74LVC240A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS293F — JANUARY 1993 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Voltage range applied to any output in the high-impedance or power-off state, Vg
(SEE NOLE L) ..ttt e e e -05Vto6.5V
Voltage range applied to any output in the high or low state, Vg
(SEE NOtES 1 aNd 2) .. ...t -05VtoVece+05V
Input clamp current, Ik (V1< 0 ) oo -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
Continuous OULPUL CUITENE, 1 ..o e e e +50 mA
Continuous current through Voc or GND ..o e +100 mA
Package thermal impedance, 835 (see Note 3): DB package .............coiiiiiiiiinnna... 115°C/W
DWopackage ........ccovviiiiiiniiinannn 97°C/IW
PWpackage ......... ... i, 128°C/W
Storage temperature range, Tgpg -« ..o v v —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

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

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vec=1.65V1t01.95V |0.65%x Ve
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vec=27V1t036V 2
Vee =1.65Vt01.95V 0.35 x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vec=27V1036V 0.8
7 Input voltage 0 55 Y
Vo Output voltage High or low state 0 Vce v
3 state 0 5.5
Vcc =165V -4
IOH High-level output current Vec=23V = mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V
Vcc =23V
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 6 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*5‘ TEXAS
INSTRUMENTS
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SN74LVC240A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS293F — JANUARY 1993 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  mMax | uNIT
loH =—-100 pA 165Vt03.6V | Vcc-0.2
loH =—4 mA 165V 1.2
loH = -8 mA 23V 17
VOH ] 2.7V 22 v
loH =-12 mA 3V )
IoH =—-24 mA 3V 2.2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
VoL loL =8 mA 23V 0.7 \%
loL=12mA 27V 0.4
loL =24 mA 3V 0.55
I Vi=0to 55V 36V +5 HA
loff ViorVg =55V 0 +10 HA
loz Vo=0to55V 36V +10 HA
lec V| =Vcc or GND Io=0 3.6V 10 A
36VsV <55Vt 10
BE
Ci V| =Vcc or GND 3.3V 4 pF
Co Vo = Ve or GND 3.3V 5.5 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This applies in the disabled state only.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

\% =18V V =25V Vcc =33V
PARAMETER FROM 0 (E—’%-15 v CEO-Z v vee=27v C“—’CO-3 v UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tnd A Y 8§ 8 8§ 8§ 7.5 13 6.5 ns
ten OE Y § § § § 9 1.1 8 ns
tdis OE Y § § § § 8 1.4 7| ns
tsk(o)ﬂ 1 ns
8 This information was not available at the time of publication.
11 Skew between any two outputs of the same package switching in the same direction
operating characteristics, Tpa = 25°C
TEST Vcc=18V | Vcc=25V | Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Power dissipation capacitance | Outputs enabled § 8§ 32
Cpd r buffer/driver - f=10MHz pF
per butier/drive Outputs disabled § § 3

8 This information was not available at the time of publication.
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SN74LVC240A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS293F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output ko o P TEST S1
Under Test GND
tpd Open
CL=30pF 1k O tpLZ/tPzL 2xVce
(see Note A) I tPHZ/tPZH Open
LOAD CIRCUIT
— t—>
v | Vce
Timing Ver2 cC Input XVCC/Z * Veel2
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data vVee Output
Input Vcel2 Vccl2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1
Input % Vcel2 54; Vcel2 Slat2xVce VoL +0.15V
| \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——> H—P‘—‘ tPHL tPZH —¥ :‘_ ™ e tenz
‘ Output _V,
P OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, t;<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
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SN74LVC240A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS293F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74LVC240A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS293F — JANUARY 1993 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

500 Q S / O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dt \ \ 2.7V
ata
Input ><1.5V Xl.SV
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 2.7V
Input f 15V 15V
\ ov

‘ \
t —p—d \
PLH | H—b“— tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) \ oV
tpzL —» |4 \
| i
|| \
Output ‘ \ 3V
Waveform 1 | ‘ VoL +0.3V
Slat6V } ———— VoL

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmoOo0

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74LVC241A

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCAS343E — MARCH 1994 — REVISED JUNE 1998
® EPICO (Enhanced-Performance Implanted DB, DW, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® Typical Vg p (Output Ground Bounce) — )
<08V at?/cc =33V, Tp = 25°C 10E (1 ™ 2ofl vec
. 1A1[] 2 19[] 20E
® Typical Vopy (Output Voy Undershoot) ova[l3 18] 1v1
>2VatVcc =33V, Ty =25°C 1A2 [ 17[] 284
® Power Off Disables Outputs, Permitting 2v3[ls 16]] 1Y2
Live Insertion 1A3 [ 6 15[] 2A3
® Supports Mixed-Mode Signal Operation on 2Y2[]7 14]] 1Y3
All Ports (5-V Input/Output Voltage With 1A4 [ 8 13[] 2A2
3.3-V Vo) 2Y1[]o 12]] 1v4
® Package Options Include Plastic GND [f10  11f]2A1

Small-Outline (DW), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages

description

This octal buffer/line driver is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC241A is designed specifically to improve both the performance and density of 3-state
memory-address drivers, clock drivers, and bus-oriented receivers and transmitters. Together with the
'LVC240A and 'LVC244A, these devices provide the choice of selected combinations of inverting and
noninverting outputs, symmetrical OE (active-low output-enable) inputs, and complementary OE and
OE inputs.

The SN74LVC241A 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.

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

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

The SN74LVC241A is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-11
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PRODUCT PREVIEW

SN74LVC241A
OCTAL BUFFER/DRIVER

WITH 3-STATE OUTPUTS

SCAS343E — MARCH 1994 — REVISED JUNE 1998

logic symbolT

1A1
1A2
1A3
1A4

ww|lo|h~|N

FUNCTION TABLES

logic diagram (positive logic)

INPUTS OUTPUT
10E 1A 1y
L H H
L L L
H X VA
INPUTS OUTPUT
20E  2A 2Y
H H H
H L L
L X VA
19
EN 20E EN
- C 18 11 ! C
Vi———— 1v1 2A1 > \V/
16 13
1Y2 2A2
14 15
1Y3 2A3
12 17
14 2A4
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
10 —* D 20g 22 ||>
2 / 18 1v1 2A1 1 /
4 /: % ive an2 23 /:
6 /: 14 1vs on3 22 /:
8 /: 12 1vY4 2A4 7 /:

1A1

1A2

1A3

1A4

2Y1

2Y2

2Y3

2Y4

w (o (N |©

2Y1
2Y2
2Y3
2Y4

3-12
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SN74LVC241A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS343E — MARCH 1994 — REVISED JUNE 1998

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

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto6.5V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto6.5V
Voltage range applied to any output in the high-impedance or power-off state, Vg
(SEE NOLE L) ..ttt e e e -05Vto6.5V
Voltage range applied to any output in the high or low state, Vg
(SEE NOtES 1 aNd 2) .. ...t -05VtoVece+05V
Input clamp current, Ik (V1< 0 ) oo -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
Continuous OULPUL CUITENE, 1 ..o e e e +50 mA
Continuous current through Voc or GND ..o e +100 mA
Package thermal impedance, 835 (see Note 3): DB package .............coiiiiiiiiinnna... 115°C/W
DWopackage ........ccovviiiiiiniiinannn 97°C/IW
PWpackage ......... ... i, 128°C/W
Storage temperature range, Tgpg -« ..o v v —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

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

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vec=1.65V1t01.95V |0.65%x Ve
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vec=27V1t036V 2
Vee =1.65Vt01.95V 0.35 x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vec=27V1036V 0.8
7 Input voltage 0 55 Y
Vo Output voltage High or low state 0 Vce v
3 state 0 5.5
Vcc =165V -4
IOH High-level output current Vec=23V = mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V
Vcc =23V
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

*5‘ TEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74LVC241A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS343E — MARCH 1994 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  mMax | uNIT
loH =—-100 pA 165Vt03.6V | Vcc-0.2
loH =—4 mA 165V 1.2
loH = -8 mA 23V 17
VOH ] 2.7V 22 v
loH =-12 mA 3V )
IoH =—-24 mA 3V 2.2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
VoL loL =8 mA 23V 0.7 \%
loL=12mA 27V 0.4
loL =24 mA 3V 0.55
I Vi=0to 55V 36V *5 HA
loff ViorVg =55V 0 +10 HA
loz Vo=0to55V 36V +10 HA
lec V| =Vcc or GND Io=0 3.6V 10 A
36VsV <55Vt 10
BE
Ci V| =Vcc or GND 3.3V pF
Co Vo = Ve or GND 3.3V pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This applies in the disabled state only.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V Vec=27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y ns
ten OE or OE Y ns
tdis OE or OE Y ns
operating characteristics, Tp = 25°C
TEST Vcc=18V | Vcc=25V | Vcc=33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Power dissipation capacitance | Outputs enabled
Cpd buffer/dri - f=10 MHz pF
per butier/driver Outputs disabled

{'f TEXAS
INSTRUMENTS
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SN74LVC241A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS343E — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output 1k Q o e
Under Test l GND
CL =30pF
(see Note A) I 1k Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
Vce
Data
Input XVCch XVC(;IZ
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tpLH ——— H—b:— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpZL 2xVee
tpHZ/tPZH Open
et —»!
| vVce
Input XVCC/Z XVCC/Z
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output
Control
(low-level
enabling)
Output
Waveform 1
Slat2xVce VoL +0.15V
(see Note B) | T T T VoL
" |
tpzH —¥ —» @ tpHz
Output | ———— VoH
Waveform 2 VoH-0.15V

S1 at Open

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, t;<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74LVC241A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS343E — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH GND
e
| Vce
Input XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output
Control
(low-level
enabling)
Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

|
tzH —» | ¥

‘ﬂ—tPHZ

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74LVC241A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS343E — MARCH 1994 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION

Vec=27VAND 3.3V 03V

500 Q

S/ O Open

From Output
Under Test

(see Note A)

CL—SOpF% 500 O

LOAD CIRCUIT

o 2.7V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dat \ \ 2.7V
ata
Input ><1.5 Y Xl.SV
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

————— 2.7V
Input f 15V 15V
| \ ‘ ov
tpLH ——! |
PLH \ “_’T_ tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.S \%
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 | VoL +0.3V
Slat6V } ———— VoL

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmoOo0

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms

b TEXAS
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

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

® Typical Vopy (Output Voy Undershoot)
>2VatVcc =33V, Ty =25°C

® Power Off Disables Outputs, Permitting
Live Insertion

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

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® Supports Mixed-Mode Signal Operation on
All Ports (5-V Input/Output Voltage With
3.3-VVce)

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

description

DB, DW, OR PW PACKAGE

(TOP VIEW)
1GE[1 ~ 20f] Vee
1A1[] 2 19[] 20E
2Y4[] 3 18[] 1Y1
1A2 [] 4 17]] 2A4
2Y3 (|5 16]] 1Y2
1A3 |6 15[] 2A3
2v2[]7 14]] 1Y3
1A4 ] 8 13[] 2A2
2Y1[l9 12[] 1v4

GND[J10  11]] 2A1

This octal buffer/line driver is designed for 1.65-V to 3.6-V V¢ operation.

The SN74LVC244A 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.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators

in a mixed 3.3-V/5-V system environment.

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 SN74LVC244A 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

EPIC is a trademark of Texas Instruments Incorporated.

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. ” TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

logic symbolT

1 19
10E ——EN 20E ——DNEN
| C

2 - L 18 11 9

1A1 > VF— 11 oAl —— > v ov1
4 16 13 7

1A2 12 2A2 2Y2
6 14 15 5

1A3 1Y3 2A3 2Y3
8 12 17 3

A4 ———— " 1va A4 ———— " ova

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

logic diagram (positive logic)

108 —* A[> 20E 22 A[>

1A1 2 / 18 1Y1 2A1 u / 9 2Y1
1A2 4 /: 16 1Y2 2A2 13 /: ! 2Y2
1A3 6 / 14 1Y3 2A3 15 /: 5 2Y3
1A4 8 /: 12 1Y4 2A4 o /: 3 2Y4

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

SUPPIY VOIAGE FANGE, VG« oo v vt ettt et e e e e e e e -05Vt06.5V
Input voltage range, Vi (See NOte 1) . ... ... -05Vt06.5V
Voltage range applied to any output in the high-impedance or power-off state, Vg
(SEE NOLE 1) .ot e e -05Vto6.5V
Voltage range applied to any output in the high or low state, Vg
(SEENOtES 1 aNd 2) ...ttt -05VtoVee+05V
Input clamp current, Ik (V1< 0 ) oo -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
Continuous OULPUL CUITENTE, 1 ... oot e e +50 mA
Continuous current through Vec or GND .. ..o +100 mA
Package thermal impedance, 035 (see Note 3): DB package ................. ... ..ot 115°C/W
DWpackage .........ccoiiiiiiiiiinnnnnan, 97°C/W
PWpackage ............ccoiiiiiiiiiii, 128°C/W
Storage temperature range, Totg - —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

recommended operating conditions (see Note 4)

MIN MAX UNIT

Vee Supply voltage Operating 1.65 3.6 v
Data retention only 15
Vcc=1.65Vt01.95V |0.65xVce

VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto3.6V 2
Vcc=1.65Vto1.95V 0.35xVce

VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8

7 Input voltage 0 5.5 Y

Vo Output voltage High or low state Vce v
3 state 0 55
Vcc =165V -4

loH High-level output current Vec=23V 8 mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4

loL Low-level output current Vec=23Y 8 mA
Vecec =27V 12
Vcc=3V 24

TA Operating free-air temperature -40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  mMax | uNIT
loH =—-100 pA 165Vt03.6V | Vcc-0.2
loH =—4 mA 165V 1.2
loH = -8 mA 23V 17
VOH ] 2.7V 22 v
loH =-12 mA 3V )
IoH =—-24 mA 3V 2.2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
VoL loL =8 mA 23V 0.7 \%
loL=12mA 27V 0.4
loL =24 mA 3V 0.55
I Vi=0to 55V 36V +5 HA
loff ViorVg =55V 0 +10 HA
loz Vo=0to55V 36V +10 HA
lec V| =Vcc or GND Io=0 3.6V 10 A
36VsV <55Vt 10
BE
Ci V| =Vcc or GND 3.3V 4 pF
Co Vo = Ve or GND 3.3V 5.5 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This applies in the disabled state only.

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

otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V _ Vcc =33V
PARAMETER FROM 0 015V 0.2V vee=27v 03V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tnd A Y § 8§ 6.9 15 5.9 ns
ten OE Y § § 8.6 15 7.6 ns
tdis OE Y § § § 68| 15 65| ns
8 This information was not available at the time of publication.
operating characteristics, Tp = 25°C
TEST Vcc=18V Vcc =25V Vcc =33V
+0.15V +0.2V +0.3V
PARAMETER CONDITIONS UNIT
TYP TYP TYP
Power dissipation capacitance | Outputs enabled § 8§ 44
Cpd buffer/driver : f=10 MHz pF
per butier/drive Outputs disabled § 8§ 2

8 This information was not available at the time of publication.
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output ko o P TEST S1
Under Test GND
tpd Open
CL=30pF 1k O tpLZ/tPzL 2xVce
(see Note A) I tPHZ/tPZH Open
LOAD CIRCUIT
— t—>
v | Vce
Timing Ver2 cC Input XVCC/Z * Veel2
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data vVee Output
Input Vcel2 Vccl2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1
Input % Vcel2 54; Vcel2 Slat2xVce VoL +0.15V
| \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——> H—P‘—‘ tPHL tPZH —¥ :‘_ ™ e tenz
‘ Output _V,
P OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, t;<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT

_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 2xVcce
tpHZ/tpZH GND

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74LVC244A
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS4141 - NOVEMBER 1992 — REVISED JUNE 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

500 Q S / O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dt \ \ 2.7V
ata
Input ><1.5V Xl.SV
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 2.7V
Input f 15V 15V
\ ov

‘ \
t —p—d \
PLH | H—b“— tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) \ oV
tpzL —» |4 \
| i
|| \
Output ‘ \ 3V
Waveform 1 | ‘ VoL +0.3V
Slat6V } ———— VoL

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. 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.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmoOo0

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN54LVCH244A, SN74LVCH244A

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCES009G — JULY 1995 - REVISED JUNE 1998
® EPICO (Enhanced-Performance Implanted SN54LVCH244A ... J OR W PACKAGE
CMOS) Submicron Process SN74LVCH244A . . . DB, DW, OR PW PACKAGE
_ (TOP VIEW)
® Typical Vo_p (Outp