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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to obtain the latest
version of relevant information to verify, before placing orders, that the information being relied
on is current.

Tl warrants performance of its semiconductor products and related software 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, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

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

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

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

Copyright © 1996, Texas Instruments Incorporated

Printed in U.S.A. by
Custom Prmtln%dCompany
Owensville, Missouri



INTRODUCTION

High-speed CMOS (HCMOS) has earned its place as the number-one-selling logic family by delivering low
power and low noise at a low price. HCMOS is here to stay, but for designers wanting to keep the features
of HCMOS while achieving higher speeds, Texas Instruments (Tl) offers the newer and faster advanced
high-speed CMOS (AHC) and low-voltage (LV) families with attractive low pricing.

AHC

Three times faster than HCMOS

50% of the static power consumption of HCMOS
Noise performance similar to HCMOS

Supply voltage 2.0 V to 5.5 V (optimized to 5 V with specification for 3.3 V, 5-V input tolerant for
AHC devices)

® Available in both CMOS (AHC) and TTL (AHCT) switching levels
AHC MicroGate — Same features as AHC with additional benefits:

® Single-gate devices (5 pin)

® Simplifies routing

® ASIC modification
AHC Widebus™ — Same features as AHC with additional benefits:

® Tlintroduces the first performance-budgeting 16-bit logic devices

® Lower package inductance delivers improved simultaneous-switching performance and better
noise performance

HCMOS
® | ow power

Low noise
Available in both CMOS (HC) and TTL (HCT) switching levels
Tl is committed to being the last supplier of HCMOS

LV

Two times faster than HCMOS

25% of the static power consumption of HCMOS

Noise performance similar to HCMOS

Optimized for 3.3-V operation with specifications for 5-V operation
® Standard LVTTL switching levels

For more information on these or other Tl products, please contact your local Tl representative, authorized
distributor, the Tl technical support hotline at 214-644-5580, or visit the Tl home page at hitp://www.ti.com.

For a complete listing of all Tl logic products, please order our Logic Selection Guide (literature number
SDYUO001) by calling our literature response center at 1-800-477-8924.

Widebus is a trademark 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
of the Electronic Industries Association (EIA) for use inthe USA and by the International Electrotechnical Commission
(IEC) for international use.

operating conditions and characteristics (in sequence by letter symbols)

Alge

Icex

lithold)

hH
T

lotf

loH

loL

Input capacitance
The internal capacitance at an input of the device

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

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

Maximum clock frequency

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

Supply current

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

Supply current change

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

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 Vo = 5.5 V

Input hold current

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

High-level input current

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

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

Input/output power-off leakage current

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

High-level output current

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

Low-level output current

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

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

*5’ TEXAS
INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

loz

tais

ten

th

tPHL

tpHz

tpLH

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

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

Access time

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

Clock cycle time

Clock cycle time is 1/fmax-

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

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from either of the defined active levels (high or low) to a high-impedance

(off) state

NOTE: For3-state outputs, tyjs = tpHz Or tp z. Open-collector outputs change only if they are low at the
time of disabling, so tgis = tpLH-

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

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

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, ten = tpzp or tpz| . Open-collector outputs change only if they are responding to data
that would cause the output to go low, so tgn = 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 voitage waveforms with the
output changing from one defined level (high or low) to the other defined level (tpg = tpHL OF tpLKH)
Propagation delay time, high-to-low level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined high level to the defined low level
Disable time (of a 3-state output) from high level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined high level to the high-impedance (off) state
Propagation delay time, low-to-high level output

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

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

1-6
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLz

tpzH

tpzL

tsy

ViH

Vi

VoH

VoL

ViTs

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

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

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

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

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

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

Setup time

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

transition at another specified input terminal

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by
the system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.
2. The setup time may have a negative value, in which case the minimum limit defines the
longest interval (between the active transition and the application of the other signal) for which
correct operation of the digital circuit is guaranteed.

Pulse duration (width)
The time interval between specified reference points on the leading and trailing edges of the
pulse waveform

High-level input voltage
An input voltage within the more positive (less negative) of the two ranges of values used to represent
the binary variables

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

Low-level input voltage

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

the binary variables

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

High-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,
establishes a high level at the output

Low-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,
establishes a low level at the output

Positive-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, V|-
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, V1.,

ld
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EXPLANATION OF FUNCTION TABLES

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

L—_:‘Ij:p g|g§:>ijle—>|—I
>

Toggle

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

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

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

irrelevant (any input, including transitions)

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

the level of steady-state inputs A through H, respectively

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

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

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

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

persists so long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with T and/or |, this means the output is valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, 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, L or™LI", the pulse follows

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

i3
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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 aa Qs ac ap
S1 SO LEFT RIGHT | A B (o] 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 Qa0 QB0 Qco Qpo

“H H H ) X X a b c d a b c d
H L H T X H H H H H QAn QBn QCn
H L H T X L L L L L L  Qan QBn Qocn
H H L T H X X X X X | @Bn Qcn Qpn H
H H L T L X X X X X 1 Qen Qcn  Qpn L
H L L X X X X X X X 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 clockis 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 Qp is now at Qg, the previous levels of Qg and
Qg are now at Qg and Qp, respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and S0 is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial
input and the shifting of previously entered data one bit; data previously at Qg is now at Qp, the previous levels of
Q¢ and Qp are now at Qg and Qg, 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 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

It is 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
tg low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low.

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

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

1 1
s _
PRE ________52 s 5 a CIR —-———‘Nz R N 5 &
c —3—-————c1 c P c1
—_—_— P ————D
>} p 1D ‘ 6 5 D . 1D 6 o
SR —NYR PRE —Ns —
Latch Latch
1 1
RE | | s, TR —° P23
CLK —5————? ct CLK —{,_—_'_> c1
D iD 6 D —N1D [
S
R ——N R a pRE - g a
Flip-Flop Flip-Flop

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

Example:

EEENE

1 Standard Prefix
2 Military (54) or Commercial (74)
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
ALS - Advanced Low-Power Schottky Logic
AS — Advanced Schottky Logic
ALVC - Advanced Low-Voltage CMOS Technology
BCT - BiCMOS Bus-Interface Technology
CBT - Crossbar Technology
CDC - Clock-Distribution Circuits
F — F Logic
FB - Backplane Transceiver Logic/Futurebus+
GTL - Gunning-Transceiver Logic
HC/HCT - High-Speed CMOS Logic
LS - Low-Power Schottky Logic
LV - Low-Voltage HCMOS Technology
LVC - Low-Voltage CMOS Technology
LVT - Low-Voltage BICMOS Technology
S — Schottky Logic
SSTL - Series-Stub 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)
U - Unbuffered Output (AHCU)

5 Bit Width

Examples: Blank = Gates, MSI, and Octals
1G - MicroGate (Single Gate)
8 - Octal IEEE 1149.1 (JTAG)
16 — Widebus™ (16, 18, and 20 Bit)
18 — Widebus™ |EEE 1149.1 (JTAG)
32 - Widebus+™ (32 and 36 Bit)

Nl

6 Options

Examples: Blank = No Options
2 - Series-Damping Resistor on Outputs
4 - Level Shifter

7 Function

Examples: 244 — Noninverting Octal Buffer/Driver
374 - Octal D-Type Flip-Flop
573 - D-Type Transparent Latch
640 - Inverting Octal 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)
DBV - Small-Outline Transistor Package
DGG, PW - Thin Shrink Small-Outline Package (TSSOP)
FK - Leadless Ceramic Chip Carrier
FN - Plastic Leaded Chip Carrier
GB - Ceramic Pin Grid Array
HFP, HS, HT, HV — Ceramic Quad Flat Package
J, JT = Ceramic Dual In-Line Package
N, NT - Plastic Dual-In-Line Package (DIP)
PH, PQ, RC - Plastic Quad Flat Package
PAG, PAH, PCA, PCB, PM, PN, PZ - Plastic Thin Quad
Flat Package
W, WA, WD - Ceramic Flat Package

10 Tape and Reel

Examples: LE — Left Embossed (Required for DB and PW Packages)
R - Standard (Required for DGG, DBB, DGV, and DBV;
Optional for D, DW, and DL Packages)

*ﬁ’ TEXAS
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THERMAL INFORMATION

In digital system design, consideration must be given to thermal management of components. The sméll size of the
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for
various rates of air flow.

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

T, = Ran X Pr+ T,

where:
Ty = Vvirtual junction temperature
Rgya = thermal resistance, junction to free air
Pt = total power dissipation of the device
Ta = free-air temperature
JUNCTION-TO-AMBIENT THERMAL RESISTANCE
Vs
AIR VELOCITY
190 — 14-Pin D Packag
14-Pin D Package
12 — 16-Pin D Packag
16-Pin D Package
110\ //f + t 4?
20-Pin DW Package
o0l |/ 20-Pin DW Pack

1 1 T
ya 24-Pin DW Package

-

90
80

AN /NS
oo Y

40

30

0 100 200 300 400 500 600
Alr Velocity - ft/min

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

Figure 1

Derating curves for 210-mil shrink small-outline package are shown in Figures 2 through 5.
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THERMAL INFORMATION

Pp—Maximum Power Dissipation — mW

Pp—Maximum Power Dissipation - mW

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

1200

I 1
8 Pin

L
Air Veloclty -
(linear m/sec)
=0

500
400

300

200

100

1400
2200
2000

1600
1400
1200

1000
800

600
400
200

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

Ta — Free-Alr Temperature — °C

Figure 2

| I
20 Pin

L

Alir Velocity —

(linear m/sec)
— - — ]
——— e e = 0,75
— - — = 0,5
— = 0.25

=0 —

==

A

]
4
]

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

TA - Free-Alr Temperature - °C

Figure 4

Pp—Maximum Power Dissipation —mW

Pp —Maximum Power Dissipation - mW

1200 T T
16 Pin
1000
=3TH
xS I
800 T3 ]
T
N o T
\\
600
Y
Alr Velocity \\
400~ (linear m/sec)
— o — = ] ™~
——— e = 0,75
200 === =0.5
— e =0.25
=0
ol L 1 1 )1
25 30 35 40 45 50 55 60 65 70 75 80 85 90
TA — Free-Air Temperature —°C
Figure 3
00 Pin T T 1T 17
2200 Alr Velocity ]
2000 (linear m/sec)
— o e— =
1800 ———— =075
1600 —_——— 05 _|
— — = 0,25
=0 —
TS
200
0

25 30 35 40 45 50 55 60 65 70 75 80 85 90
TA —Free-Air Temperature - °C

Figure 5
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SN74AHC1G00

SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS313A - MARCH 1996 — REVISED MAY 1996

® Operating Range: 2-V to 5.5-V V¢

® EPIC™ (Enhanced-Performance implanted

CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA

Per JEDEC Standard JESD-17

® Packaged in Plastic Small-Outline
Translistor Package

description

2
GND ] 3 vy

DBV PACKAGE
(TOP VIEW)

Alls - 5]VCC

The SN74AHC1GO00 performs the Boolean function Y =Ae B or Y = A + B in positive logic.

The SN74AHC1GOO is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
A B Y
H H L
L X H
X L H
logic symbolt logic diagram (positive logic)
a 2 4
2 P A — ):) N Vi
B ————————
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. Copyright © 1996, Texas Instruments Incorporated
m“u:’l: m to spoclﬂm:onlporﬂ'u dt;;ns mt:f omlmfvr“mt: @
testing of all parameters. TEXAS
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SN74AHC1G00
SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS313A ~ MARCH 1996 ~ REVISED MAY 1996

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

Supply voltage range, Vo« vvvvvnvininnnn. et -05Vto7V
input voltage range, V| (see Note 1) ................. reeeeens ceeeen et ereeanaeeeeea, -05Vto7V
Output voltage range, Vo (see Note 1) .......... L AYA R/ To R A X
Input clamp current, lik (Vi<0) ....ccvvvnann.. e e, -20mA
Output clamp current, lok (Vo<0orVo>Vgg) ... e e +20 mA
Continuous output current, Ig (Vo =01t0 Vo) «vvvvvriiiiiiiii i +25mA
Continuous current through Vg orGND .......ooiiiiiiiii e b +50 mA
Maximum power dissipation at T = 55°C (in still air)(see Note 2) ......... e, 02W
Storage temperature range, Tstg -« vvveevvenen.. ettt ~65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operatlng conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage - . 2 6.5 V'
Voo=2V 15
VIH High-level input voltage ‘ Voc =3V 2.1 v
Voc =65V 3.85
Vog=2V 0.5
ViL Low-level input voltage Vec=3V 0.9 \
. Vec=55V 1.65
\ Input voltage 0 55 v
Vo Output voltage 0 Vgoo \
Veec=2V 50| pA
IoH High-level output current Voc=33V+03V -4 mA
. Voc=5V+05V -8
Vgo=2V 50| pA
loL Low-level output current Vee=33V+03V 4 mA
Vec=5V+05V 8
o Vgg=33V+03V 100
At/Av  Input transition rise or fall rate VoG5V 05V 20 ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

“? TEXAS
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SN74AHC1G00

SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS313A - MARCH 1996 — REVISED MAY 1996
ER—

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

otherwise noted)

Ta = 25°C
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX MIN MAX | UNIT
2V 1.9 2 1.9
IOH = -50 pA 3v| 29 3 2.9
VOH 45V| 44 45 4.4 v
IOH = —4 mA 3v| 258 2.48
IOH = -8 mA 45V | 3.94 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
loL=4mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
I |AorBinputs |V=Vccor GND 55V 0.1 | pA
Icc Vi =Vcc or GND, lo=0 5.5V 2 20| pA
(o] Vi =Vcge or GND 5V 2 10 10 pF

switching characteristics over recommended operating free-air temperature range,

Vee =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MIN__TvP_max| VN MAX| UNIT

" 55 79| 1 95

PLH AorB Y CpL=15pF ns
tPHL 5.5 7.9 1 9.5
Y 8 14| 1 13

PLH AorB Y CL =50 pF ns
tPHL 8 114 1 13

switching characteristics over recommended operating free-
Vcc =5V £ 0.5V (unless otherwise noted) (see Figure 1)

air temperature range,

FROM TO LOAD TA = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MNP max| N MAX) UNIT

" 37 556 1 65

PLH AorB Y CL=15pF ns
tPHL 3.7 5.5 1 6.5
" 52 75 T 85

PLH AorB Y CL =50 pF ns
PHL 52 75 T 85

operating characteristics, Voc =5V, Ta = 25°C

PARAMETER

TEST CONDITIONS TYP | UNIT

de Power dissipation capacitance

No load,

f=1MHz 9.5 pF

“5’ TEXAS
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SN74AHC1G00
SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS313A ~ MARCH 1996 — REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

From Output ) wvoe X 5% Voo vee
rom Outpu Tost (see Note B) 50% Voo 50% Voo
Under Test Polnt | | ov

|
tpLH —¢—] H tPHL

CL
(see Note A) I P | | ——— VoH
= "'o ut‘m | 50% Vce 50% Voo
| VoL

LOAD CIRCUIT |
tPHL —i¢ ,l K—D:— tPLH

Out-of-Phase I ' VoH
50% Vce 50% Voo
Output
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.

C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘W TEXAS
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SN74AHCT1G00
SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS316A ~ MARCH 1996 — REVISED MAY 1996

® Inputs Are TTL-Voltage Compatible DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process U
A [ 1 5] Vee
@ High Latch-Up Immunity Exceeds 250 mA i P
Per JEDEC Standard JESD-17 anp s Ay
® Packaged in Plastic Small-Outline
Transistor Package
description

The SN74AHCT1GO0O performs the Boolean function Y = A B or Y = A + B in positive logic.
The SN74AHCT1GOO0 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | OUTPUT
A B \
H H L
L X H
X L H
logic symbolt
A &
a2 | 2

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

— S

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per murmsoi exas Instru i

mlna not necessarily Includo TEXAS
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SN74AHCT1G00
SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS316A - MARCH 1996 — REVISED MAY 1996

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

Supply voltage range, VoG «« v vvvn ittt ittt e e -05Vto7V
Input voltage range, V| (SEENOte 1) ... ..viiiiiiii ittt ie e it et ienteeiennenas -05Vto7V
Output voltage range, Vo (SEENOte 1) .. o.vuiiiiiiiii it i e enees -05Vto7V
Input clamp current, K (V<O OF VIS VEE) c vttt iiiiie et iei e i ii e e aeenenas -20 mA
Output clamp current, ok (VO <0 0rVo>VEE) «ivveiiiiiiiiiiii i cieee e -20 mA
Continuous output current, lo (Vo =010 VEE) «ovvvvririniii e 125 mA
Continuous current through Vog Or GND . ...oeiii e +50 mA
Maximum power dissipation at Tp = 65°C (in still air) (seeNote 2) ..........ccoiiiiiiiiiiiiinnn.. 02W
Storage temperature range, Tstg <. vovveeretrtinnin it -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of
25 millimeters.

recommended operating conditions (see Note 3)

MIN MAX| UNIT
Vcc  Supply voltage 4.5 5.5 v
VIH High-level input voltage 2 \"
\i Low-level input voltage 0.8 \
\] Input voltage 0 5.5 Vv
Vo Output voltage 0 Vco \
loH High-level output current -8 mA
loL Low-level output current 8] mA
At/Av  Input transition rise or fall rate ) 20| nsiV
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

TA =25°C
PARAMETER TEST CONDITIONS Vee WN TYP  WAX MIN MAX | UNIT
Vo IOH =—50 pA a5y | 318 366 3.15 v
IoH=-8 mA 25 24
VoL loL = 50 pA 45V 0.1 o],
loL = 8 mA 0.36 0.44
It V) = VoG or GND 55V 0.1 | pA
Icc Vi=VgcorGND, Ilp=0 55V 2 20| pA
Algc?t One inputat3.4V,  Other inputs at VGG or GND 55V 1.35 15| mA
loff Vo=55V ov 05 5] uA
Ci Vi =Vgge or GND 5V 2 10 10| pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or vee.-

2-8
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SN74AHCT1G00
SINGLE 2-INPUT POSITIVE-NAND GATE

SCLS316A - MARCH 1996 — REVISED MAY 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta = 25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN - MAX | UNIT

t 5 6.9 1 8

PLH AorB Y CL=15pF - ns
tPHL 5 6.9 1 8
t, 5.5 7.9 1 9

PLH AorB Y Cp =50 pF ns
tPHL 55 7.9 1 9

operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP | UNIT
de Power dissipation capacitance Noload, f=1MHz 10.5 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput T 3V
Under Test I Point (see Note B) 15V 15V
ov
CL | |
(see Note A) I tPLH —4—! H tPHL
= | |

——— VOH
'“g"‘as‘: | Asv _'54‘ 15V
LOAD CIRCUIT i i VoL

tPHL —H—OI ﬁ—bl-— tPLH

\'/
Out-of-Phase l l OH
Output 15V 1.5V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t, =3 ns, tf = 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC1G02
SINGLE 2-INPUT POSITIVE-NOR GATE

SCLS342A - APRIL 1996 — REVISED MAY 1996

® Operating Range: 2-V to 5.5-V V¢ DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process U
All1 s Voc
® Packaged In Plastic Small-Outline Translistor P
Package aNp [l 3 v
description

This device contains a single 2-input NOR gate that performs the Boolean function Y =A « BorY=A+Bin
positive logic.

The SN74AHC1G02 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
A B Y
H X L
X H L
L L H
logic symbolt
A >1 4
g 2 S~ qy

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

logic diagram (positive logic)

A 13 4
B 2 }1Y

EPIC is a trademark of Texas Instruments Incorporated.

Copyright © 1996, Texas Instruments Incorporated

PRODUCT PREVIEW information concerns products In the formative or

dmgn e of covdopment Clarcarelc _des ext cta {i;

:m”udlmmlnuo products without notice. TEXAS
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-11

PRODUCT PREVIEW



M3IA3Hd 1ONd0oYd

SN74AHC1G02
SINGLE 2-INPUT POSITIVE-NOR GATE

SCLS342A — APRIL 1996 — REVISED MAY 1996

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

Supply VORAGe ranNge, VoG vttt ittt it -05Vto7V
Input voltage range, Vi(see NOte 1) ..o iein i e -05Vto7V
Output voltage range, Vg (see Note 1) ....ooiviiiiiiiiiiii i -0.5VtoVgc +0.5V
Input clamp current, K (VI <0) oo i e e -20 mA
Output clamp current, ok (VO <0 0rVo>VEE) vvvevniii i aeees s +20 mA
Continuous output current, lo (Vo =0t0VEE) «vvvrrinii +25 mA
Continuous current through Voo OrGND ... e +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (seeNote2) ...........cocvviviiiiininn.. 02W
Storage temperature range, Tgtg « .. vvvvvniini i —-65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of
25 millimeters.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT

vVce Supply voltage 2 5.5 \
Vec=2V 1.5

VIH High-level input voltage Voo =3V 2.1 \
Vee =55V 3.85
Vgc=2V 0.5

ViL Low-level input voltage Voc=3V 0.9 '
Vec =556V 1.65

Vi Input voltage 0 5.5 \

Vo Output voltage 0 Voo \
Voc=2V 50| pA

loH High-level output current Voc=33V+03V —4 mA
Voc=5V+05V -8
Vec=2V 50 uA

loL Low-level output current Voc=33V+03V 4 mA
Voc=5V+05V 8

L Ve =33V+03V 100

At/Av  Input transition rise or fall rate ns/V
Vecc=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC1G02

SINGLE 2-INPUT POSITIVE-NOR GATE

SCLS342A - APRIL 1996 — REVISED MAY 1996

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

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta =25°C MIN  MAX | UNIT
MIN TYP MAX
2V 1.9 2 1.9
loH = =50 pA 3V 2.9 3 2.9
VOH 45V| 44 45 4.4 Y
IOH =—4 mA 3v| 258 2.48
IOH =~8 mA 45V | 3.94 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 \Y
1oL = 4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
I V) = VGG or GND 55V 0.1 1] pA
IcC Vj = VoG or GND, I0=0 55V 2 20| pA
(o] V) =Vgc or GND 5V 4 10 10 pF

switching characteristics over recommended operating free-air temperature range,

Vee =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min_ Tvp_max| MIN MAX| UNIT

" 56 79| 1 95

PLH AorB Y CL=15pF ns
tPHL 56 79| 1 95

Y 81 14| 1 13

FLH AorB Y CL = 50 pF ns
tPHL 81 114 1 13

switching characteristics over recommended operating free-air temperature range,

Vce =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min_ v max| MWN MAX| UNIT

Y 36 55| 1 65

PLH AorB Y CL=15pF ns
PHL 36 55| 1 65
P 51 75| 1 85

i AorB Y Cr =50 pF ns
tPHL 5.1 7.5 1 8.5

operating characteristics, Vgc =5V, Tp = 25°C

PARAMETER

TEST CONDITIONS TYP | UNIT

de Power dissipation capacitance per gate

No load,

f=1MHz | 15| pF

"’3 TEXAS
INSTRUMENTS
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SN74AHC1G02
SINGLE 2-INPUT POSITIVE-NOR GATE

SCLS342A — APRIL 1996 ~ REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

I
From Output nput 50% Vece 50% Voo

Under Test Test (see Note B)
Point
CL tPLH Iq———-ﬂl-— tPHL

(see Note A) I | | ——— VoH
L In-Phase l 50% vcc 50% vcc
= Output v VoL

LOAD CIRCUIT 1
1PHL K——H—I PLH

Out-of-Phasev l I Von
o 50% Voo 50% Voo
utput
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

b

b

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, ty = 3 ns, tf = 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

"5‘ TEXAS
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SN74AHCT1G02
SINGLE 2-INPUT POSITIVE-NOR GATE

SCLS341A - APRIL 1996 — REVISED MAY 1996

® Inputs Are TTL-Voltage Compatible DBV PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process ATl U 1v

® Packaged in Plastic Small-Outline ! Sy Veo

B[]z

Transistor Package GND [l 3 Dy

description

This device contains a single 2-input NOR gate that performs the Boolean function Y =AeBorY=A+Bin
positive logic.

The SN74AHCT1GO2 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE

INPUTS | OUTPUTS
A B Y

H X L
X H L
L L H

logic symbolt

1
A —— 21 4

2 1Y
B—

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

logic diagram (positive logic)

A 1 r 4
2 1Y
B —

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated
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-SN
"SINGLE 2-INPUT POSITIVE-NOR GATE

7T4AHCT1G02

SCLS341A - APRIL 1996 -~ REVISED MAY 1996

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

Supply voltage range, Vgg ........ it ee e, -05Vto7V
Input voltage range, Vi(seeNote 1) ...........ccoiiiiiiiiiiiiiiiat. e ... =05Vtio7V
Output voltage range, Vo (see Note 1) .......... e ettt -05Vto7V
Input clamp current, Ik (VI <0) coniniiii i et e e -20 mA
Output clamp current, ok (VO <00rVo>VEE) cvveiviiiiiiiiiiiiiiciiiiiiiiicie i -20 mA
Continuous output current, o (Vo =010 VEE) «vevveiniiiiiiiii e 25 mA
Continuous current through Vog or GND ..o it 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) ........... e 02W
Storage temperature range, Tgtg - - .--evvrerriiiiiiiiiiiiiiiiiiie eeeeeeeaiaes —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 operatlng conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

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

25 millimeters.
recommended operating conditions (see Note 3)
' MIN MAX| UNIT

Vocc  Supply voltage ! 4.5 5.5 \
'Vj4 = High-level input voltage : 2 v
ViL Low-level input voltage 0.8 v
Vi Input voltage : 0 55 Vv
Vo Output voltage 0 Vec| Vv
IoH High-level output current . -8| mA
loL Low-level output current 8| mA
AYAv  Input transition rise or fall rate ) 20| nsiv

TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)
PARAMETER TEST CONDITIONS Ve Ta =25 MIN MAX| UNIT
CC [TMIN TYP WAX
loH =-50 3.15 3.65 .15
VoH OH =—50 kA 45V 3 v
loH=-8mA 25 24
IoL =50 pA 0.1 0.1
V 45V '
oL loL=8 mA 0.36 0.4
It V}=Vgg or GND 55V 0.1 #]| pA
Icc Vj=VGGcorGND,  Ip=0 5.5V 2 20| pA
Algct One inputat3.4 V, Other inputs at GND or Voo 55V 1.35 15| mA
loff Vo=55V oV 0.5 5] pA
Ci Vi=Vgg or GND 5V 4 10 10| pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee.
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SN74AHCT1G02
SINGLE 2-INPUT POSITIVE-NOR GATE

SCLS341A - APRIL 1996 — REVISED MAY 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5V 1 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN Typ wmAx| MM MAX| UNIT

t 1

PLH AorB Y CL=15pF ns
tPHL 1
1

tPLH AorB Y C =50 pF ns
tPHL 1

operating characteristics, Vog =5V, Ta =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 17 pF

PARAMETER MEASUREMENT INFORMATION

————— 3v
Input
From Output 1.5V 1.5V
Under Test Toat (see Note B) | | ov
oint | |

CL tPLH [ —— H | tPHL
(see Note A) I | | ——— VoH

1 In-Phase [ 15V 15V
= Output i VoL

LOAD CIRCUIT | 1
tPHL 1€ ,I H—D:— PLH
vV
Out-of-Phase I 15V l 15V OH
Output ‘ o VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz,Zo =50 Q, ty =3 ns, tf= 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

Mg
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SN74AHC1G04
SINGLE INVERTER GATE

SCLS318A — MARCH 1996 — REVISED MAY 1996

® Operating Range: 2-V to 5.5-V V¢c¢ DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process U
NC V
® Packaged In Plastic Small-Outline A E ; sl Voc
Transistor Package ano [l o1y
description NC - No internal connection

The SN74AHC1G04 contains one inverter gate. The device performs the Boolean function Y = A.
The SN74AHC1G04 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | ouTpPuT
A Y
H L
L H
logic symbolt logic diagram (positive logic)

2 4
N B
A Y
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.
L

Copyright © 1996, Texas Instruments incorporated
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SN74AHC1G04
SINGLE INVERTER GATE

SCLS318A — MARCH 1996 — REVISED MAY 1996

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

Supply voltagerange, VoG - vvevvvennnnnn Cereeeeaenaes e teieeeeteete e et -05Vto7V
Input voltage range, Vi(see Note 1) . .....oiiiiiiiiiiiiiii i iiii e feeeneaneaas ..=05Vto7V
Output voltage range, Vo (seeNote 1) ......oiieiiiiiiiiiii i -05VtoVec+05V
Input clamp current, Ik (Vi<OOr VI>VEE) cvinvniniiiiiiii it ii i ieeieeeeeens -20mA
Output clamp current, Iok (VO <0 0rVo>VEE) covirieiiiiiiiiiii i cicieie et +20 mA
Continuous output current, lo (Vo =0t0VGE) «vvvviri it e i aeaes +25 mA
Continuous current through Vog orGND ... et +50 mA
Maximum power dissipation at Tp = 55°C (in still air)(see Note2) ............ccccvivviiiinn.... 02W
Storage temperature range, Tgtg « .« vvvvvveriiiiiiiiiiiii -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
\'[ole} Supply voltage 2 55 \J
Veg=2V 1.5
VIH High-level input voltage Voc=3V 2.1 \
Vog =56V 3.85
Veg=2V 0.5
ViL Low-level input voltage Vcc=3V 0.9 \
Vee =55V 1.65
\ Input voltage 0 5.5 \
Vo Output voltage 0 Vgco \
Veo=2V -50] pA
IoH High-level output current Vec=3.3V+03V -4 mA
) Vecc=5V+05V -8
Vee=2V 50| uwA
loL Low-level output current Vcc=3.3V103V 4 mA
Voc=5V+05V 8
. Vcc=3.3V+03V 100
At/Av Input transition rise or fall rate ns/V
Voc=5V+05V 20
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC1G04
SINGLE INVERTER GATE

SCLS318A —~ MARCH 1996 — REVISED MAY 1996

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

otherwise noted)

Ta = 25°C
PARAMETER TEST CONDITIONS v MIN MAX | UNIT
CC ™MIN TYP MAX
2V 1.9 2 1.9
IOH = — 50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IOH =—4 mA 3v | 258 2.48
IOH = — 8 mA 45V | 394 3.8
2V 0.1 0.1
loL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
IoL = 4 mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
] V| =Vggc or GND 55V +0.1 +1 uA
Icc V| =Vcg or GND, Io=0 55V 2 20 pA
Ci V| =Vgg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee =3.3 V1 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MIN Tvp max] "IN MAX| UNIT
t 5 7. 1 85
PLH A Y CL=15pF ns
tPHL 5 71 1 8.5
t 75 106 1 12
PLH A Y CL =50 pF ns
tPHL 75 106 1 12
switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN _Tvp max| MIN  MAX| UNIT
4 38 55 1 5
FLH A Y CL=15pF 6 ns
tPHL 3.8 5.5 1 6.5
t 53 75 1 85
PLH A Y C| =50 pF ns
tPHL 5.3 75 1 8.5
operating characteristics, Vo =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 12 pF
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-21
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SN74AHC1G04
. SINGLE INVERTER GATE

SCLS318A - MARCH 1996 - REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

————— Vee
From Output Input
Under Test ;m . (see Note B) 50% Ve I 50% Voo
" CL g ol le—p
(see Note A) I tPLH &P T e .
= I | ——— VoH
In-Phase I 50% vcc 50% vcc
Output v v
LOAD CIRCUIT | | oL
—>—t
tPHL I PLH
| | VoH
Out-of-Phase 50% Ve 50% Voe
Output — VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

M3IA3Hd 10NAO0dd
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SN74AHC1GU04

@ Operating Range: 2-V to 5.5-V Vg
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process
® Unbuffered Output

©® Packaged in Plastic Small-Outline

Transistor Package

description

SINGLE INVERTER
SCLS343C - APRIL 1996 — REVISED JULY 1996
DBV PACKAGE
(TOP VIEW)
NC ]+ sl vec
All2
GND [] 3 vy

NC - No internal connection

The SN74AHC1GUO04 contains a single inverter gate. The device performs the Boolean function Y =A. Internal
circuitry consists of a single-stage inverter that can be used in analog applications, such as crystal oscillators.

The SN74AHC1GUO04 is characterized for operation from —40°C to 85°C.

logic symbolt

FUNCTION TABLE
INPUT | OUTPUT
A Y
H L
L H

2

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

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incograted.

mmmmmm the formative or

s
or iscontiue ”ﬁmm without notice. ot
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SN74AHC1GU04
SINGLE INVERTER

SCLS343C — APRIL 1996 — REVISED JULY 1996

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

Supply voltage range, VoG «.coveieinii it e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ..oiniiiii e -05Vto7V
Output voltage range, Vo (see Note 1) ......ovveiiiiiiiiii et -0.5VtoVec+0.5V
Input clamp current, ik (Vi <0) ononeini i e -20 mA
Output clamp current, lok (VO <00rVo>VEE) «ovveivvniiiii i it +20 mA
Continuous output current, Io (VO =01t0VEE) tvrvririviiriiiiiiiiii it it 25 mA
Continuous current through VG Or GND ..ot i e ieeeaeaas 150 mA
Maximum power dissipation at Ta =55°C (in still air) (see Note2) ...........cccvivviiiniininnn... 02W
Storage temperature range, Tstg .. .vvvvniiiiiiiiint e -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of
25 millimeters.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vcc  Supply voltage 2 55 \"
Vec=2V 1.7
VIH High-level input voltage Vec=3V 24 v
Vcc=55V 4.4
Vec=2V 0.3
ViL Low-level input voltage Voc=3V 0.6 v
Vecc=55V 1.1
Vi Input voltage 0 5.5 Vv
Vo Output voltage 0 Vco \
Vec=2V -50| pA
IoH High-level output current Vog=33V+03V -4 mA
Vecc=5V+05V -8
Vec=2V 50| pA
loL Low-level output current Vcc=33V+03V 4 mA
Vcg=5V+05V 8
TA Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC1GU04
SINGLE INVERTER

SCLS343C - APRIL 1996 ~ REVISED JULY 1996

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

Ta =25°C
PARAMETER TEST CONDITIONS Vece AN TP WMAX MIN  MAX | UNIT
2V 1.8 2 1.8
IOH = =50 pA 3v| 27 3 2.7
VOH 45V 4 45 4 v
IOH =4 mA 3V| 258 2.48
loH=-8 mA 45V | 394 3.8
2V 0.2 0.2
IoL = 50 pA 3V 0.3 0.3
VoL 45V 0.5 0.5 '
loL=4mA 3V 0.36 0.44
loL=8mA 45V 0.36 0.44
[] V| =Vgg or GND 55V 10.1 +1 pA
Icc V| =Vge or GND, lo=0 55V 2 20| pA
(o] V|=Vcg or GND 5V 2 10 10| pF

switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ mMiIN__ Tvp_max] MIN MAX| UNIT

5 89 T 105

1PLH A % CL=15pF 051 s
tPHL 5 8.9 1 105
t 75 1.4 1 13

PLH A Y CL=50pF ns
PHL 75 114 T 13

switching characteristics over recommended operating free-air temperature range,
Vec =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN ~ MAX | UNIT
t 35 55 1 65
PLH A Y CL=15pF ns
tPHL 3.5 5.5 1 6.5
t 5 7 1 8
PLH A Y CL=50pF ns
tPHL 5 7 1 8
operating characteristics, Vo =5V, T4 =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 73 pF

g
INSTRUMENTS
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SN74AHC1GU04
SINGLE INVERTER

SCLS343C - APRIL 1996 — REVISED JULY 1996

PARAMETER MEASUREMENT INFORMATION

From Output Input 50% Vce —5—(;’/_\1__ Yoo
r o b VCC
Under Test T ot (see Note B) | | ov
|
cL L [—— H - tPHL
(see Note A) I | | ——— VOH
L In-Phase | 50% Voo 50% Voo
= Output | VoL
LOAD CIRCUIT [ 4
tPHL  [—b H——DIF—- PLH
| | VoH
Out-of-Phase 50% Veg 50% Voo
Output ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty = 3 ns, tf = 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

M3IA3Hd 10NA0Hd
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SN74AHCT1G04
SINGLE INVERTER GATE

SCLS319A - MARCH 1996 ~ REVISED MAY 1996

® Inputs Are TTL-Voltage Compatible DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)

CMOS) Process ne 1 shv
® Packaged in Plastic Small-Outline Al ce
Transistor Package GND ] 3 Ay
description NC - No internal connection

The SN74AHCT1G04 contains one gate. The device performs the Boolean function Y = A.
The SN74AHCT1G04 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT | OUTPUT
A Y
H L
L H

logic symbol

2 4
s S I

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

A > v

logic diagram (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the formative Copyright © 1996, Texas Instruments Incorporated
design phm of development Characteristic data and o\hu i
mgﬁmo« are design goals. Texas Instruments reserves the right to

Inge or discontinue these products without notice. l
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74AHCT1G04

SINGLE INVERTER GATE

SCLS319A - MARCH 1996 — REVISED MAY 1996

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

Supply VOIAGE raNGE, VG + vt vv vttt ettt ittt i et taennraeineneennennss -05Vto7V
Input voltage range, Vi (see Note 1) . ...oeieiiiiii it -05Vto7V
Output voltage range, Vo (seeNote 1) .....vnieiiii e -05Vto7V
Input clamp current, Ik (V<O Or Vi>VEE) c v vereiiiiiiiiiiii i iiiicii i eaeenns -20 mA
Output clamp current, lok (VO <00rVo>VeE) cvveiniiniiii e -20 mA
Continuous output current, Io (Vo =010VEE) «vvivriiiiiiii i 25 mA
Continuous current through Voo or GND ...t it +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (seeNote 2) ............coviiiiiiiiiinans, 02W
Storage temperature range, Tgtg -« .« «evvveeereiiiiiiiiiiiiii -65°C to 150°C

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

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

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

25 millimeters.
recommended operating conditions (see Note 3)
MIN MAX| UNIT
Vcc  Supply voltage 4.5 5.5 Vv
VIH High-level input voltage 2 Vv
VIL Low-level input voltage 0.8 \]
V] Input voltage 0 5.5 \
Vo Output voltage 0 Vce \
IOH High-level output current -8| mA
loL Low-level output current 8| mA
AVAv  Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)
PARAMETER TEST CONDITIONS 7 Ta=25C MIN  MAX| UNIT
CCI™MN TYP WMAX

IOH = -50 315 366 3.15

VOH OH s 45V Vv
IoH =-8 mA 25 24
loL =50 0.1 0.1

VoL OL =504 45V v
loL = 8 mA 0.36 0.44

] V| =Vgg or GND 55V 0.1 +1 pA

Icc Vi=VcgorGND, Ip=0 55V 2 20 A

Algct Oneinputat3.4V, Otherinputs at Vog or GND 55V 1.35 15 mA

Ci V| = Vg or GND 5V 4 10 10| pF

% This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VgG.
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SN74AHCT1G04
SINGLE INVERTER GATE

SCLS319A - MARCH 1996 — REVISED MAY 1996

switching characteristics over recommended operating free-air temperature range,
Vec =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miIN _ Tvp wAx| MIN MAX} UNIT

t 47 67 1 75
PLH A Y CL=15pF ns

tPHL 4.7 6.7 1 7.5

t 55 7.7 1 85
PLH A Y C =50pF ns

tPHL 55 7.7 1 85

operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP| UNIT
de Power dissipation capacitance No load, f=1MHz 14 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test mput /.. N\ ... 3V
Under Test Point (see Note B) 1.5V 15V
| ov
cL I |
see Note A t | l le—»l- tPHL
( ! I P | l Vv
| | ——— VOH
= 'nghaso | 15V | 15V
utput
LOAD CIRCUIT P ! | VoL
tPHL —N——’{ H—H—| tPLH
V,
Out-of-Phase l 15V I 1.5V o
Output I\ ) Z' i
' ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, t, =3 ns, tf=3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS314A — MARCH 1996 — REVISED MAY 1996
E—

® Operating Range: 2-V to 5.5-V Vo¢ DBV PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process NiD U v

® High Latch-Up Immunity Exceeds 250 mA all2 cc
Per JEDEC Standard JESD-17 anD 13 gy

® Packaged in Plastic Small-Outline
Transistor Package

description

The SN74AHC1GO08 is a single 2-input positive-AND gate. The device performs the Boolean function
Y =AeBorY =A + Bin positive logic.
The SN74AHC1G08 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | ouTPuT
A B Y
H H H
L X L
X L L
logic symbolt logic diagram (positive logic)

1
A — & 4 A————————:)

2 ——
B — Y B Y

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. Copyright © 1996, Texas Instruments Incorporated

Products conform to specifications per the terms of Instruments
standard warranty. Production processing does not necessarily Inciude
testng of el parameter. EXAS
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SN74AHC1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS314A - MARCH 1996 — REVISED MAY 1996

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

Supply VOIRREGE raNgE, VO « vt vvetnttiiit ettt te et eeiertsneaeaeaasensnnnn ~-05Vto7V
Input voltage range, V| (see Note 1) ................. e -05Vto7V
Output voltage range, Vo (see Note 1) .....eniiiiiiiiiiiii it -0.5VtoVgc +0.5V
Input clamp current, ik (VI<OOrVi>VEE) coniniiiniiiiii i iie i iiiiraeaeaeens -20mA
Output clamp current, ok (VO <0 0rVO>VEE) tvnviiiiiiiiiiiiii i iiiiiia e iiieiaeeannnns 20 mA
Continuous output current, Io (Vo =010 VGE) - vvvrinii e ceie e +25 mA
Continuous current through Voo OrGND ..ottt nss +50 mA
Maximum power dissipation at Tp = 55°C (in still air)(see Note2) ............ccciviiiiiiiinn... 0.2WwW
Storage temperature range, Tgtg . vvvvevetiiiiiiiii —-65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vce Supply voltage 2 55 Vv
Vec=2V 1.5

VIH High-level input voltage Vec=3V 2.1 )
Vecg=565V 3.85
Vog=2V 0.5

ViL Low-level input voltage Veec=3V 0.9 v
Voo =55V 1.65

\ Input voltage 0 5.5 \

Vo Output voltage 0 Vgce \
Vec=2V 50| uA

IoH High-level output current Vcc=33V+03V -4 mA
Veo=5V+05V -8
Vog=2V 50| pA

loL Low-level output current Vcc=33V+03V 4 mA
Vcc=5V+05V 8

At/Av  Input transition rise or fall rate Vec=33V203V 100 ns/V
Vee=5V+05V 20

TA Operating free-air temperature —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS314A — MARCH 1996 — REVISED MAY 1996

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

otherwise noted)

TA = 25°C
PARAMETER TEST CONDITIONS v MIN
CC MmN TYP MAX MAX | UNIT
2v| 19 2 1.9
IOH = -50 pA 3v| 29 3 2.9
VOH 45V] 44 45 4.4 v
IOH = —4 mA 3v| 258 2.48
IOH = -8 MA 45V | 3.94 3.8
2V 0.1 0.1
IoL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 0.1 v
IoL = 4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
I} |AorBinputs |V)=Vgcor GND 55V +0.1 1] pA
IcG Vj = VoG or GND, I0=0 5.5V 2 20| pA
Ci V| = Vgg or GND 5V 4 10 10] pF
switching characteristics over recommended operating free-air temperature range,
Voc = 3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ miN_ Tvp max| MIN MAX] UNIT
tPLH AorB v Ol =15pF 6.2 8.8 1 105 ns
tPHL 62 88 1 105
t 87 123 1 14
PLH AorB Y CL =50 pF ns
tPHL 87 123 1 14
switching characteristics over recommended operating free-air temperature range,
Voe =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | N Typ Mmax| MN MAX] UNIT
43 59 1 7
PLH AorB Y CL=15pF ns
tPHL 4.3 5.9 1 7
[ 58 79 1 9
PLH AorB Y CL =50 pF ns
tPHL 5.8 7.9 1 9
operating characteristics, Voc =5V, T = 25°C
PARAMETER TEST CONDITIONS | TYP| UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 18 pF
INSTRUMENTS
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SN74AHC1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS314A - MARCH 1996 — REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

From Output Test mpit N\ 3V
Under Test | Point (see Note B) 50% Vce 50% Voo
ov
CL | |
(see Note A) I tPLH —¢ » H tPHL

|

| I ——— VoH

= In-Phase | 50% Voo 50% Voo
Output H VoL

LOAD CIRCUIT | I|4-—u— t
tPHL —N—"l o

Out-of-Phase I 50% Vi ' 50% V SoH

Output ce g

——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf = 3 ns.

C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS315A - MARCH 1996 — REVISED MAY 1996
EER—

® Inputs Are TTL-Voltage Compatible DBV PACKAGE

® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process Al U s v,

® High Latch-Up immunity Exceeds 250 mA (2 cc
Per JEDEC Standard JESD-17 anp s Ay

® Packaged in Plastic Small-Outiine
Transistor Package

description

The SN74AHCT1GO8 is a single 2-input positive-AND gate. The device performs the Boolean function
Y = A e BorY = A + Bin positive logic.
The SN74AHCT1GO08 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | outpuT
A B Y
H H H
L X L
X L L
logic symbolt logic diagram (positive logic)

1

A — & 4

2 I A —

B R }—————v
B B —

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

EPIC is a trademark of Texas Instruments Imrated.

PRODUCTION DATA Information Is current as of  publcaton date Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per the &m mc{f oxas lm:w'm l
weing of s paranetaes. T : TeExAs
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SN74AHCT1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS315A — MARCH 1996 ~ BEVISED MAY 1996

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

Supply voltage range, VoG « v ver it i ittt ittt ittt ittt -05Vto7V
Input voltage range, Vi (SEeNOte 1) . ...vvui it e i e -05Vto7V
Output voltage range, Vo (see Note 1) ...ttt -05Vto7V
Input clamp current, Ik (V<O O Vi>VEE) cvvniiieiiiiiiiiiiiiii it iii i -20mA
Output clamp current, ok (VO <O 0r VO >VGE) v vvvnenrntiiiiiii i eniiaiiienenenns -20mA
Continuous output current, Io (Vo =010 Vo) vvvvviiiiiiii i +25mA
Continuous current through Voo OrGND . ...o et +50 mA
Maximum power dissipation at Tp = 565°C (in still air)(seeNote2) .............covviiiiiinnnn, 02W
Storage temperature range, Totg « -« «veveerreerrietiiiiiiii —-65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply \}bltage 4.5 5.5 \"
VIH High-level input voltage 2 \'
VIL Low-level input voltage 0.8 \"
\i Input voltage 0 5.5 \
Vo Output voltage 0 Veceo \'
IoH High-level output current -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature - 40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta =25°C
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX MIN MAX | UNIT
Vou IOH = =50 pA a5y |15 365 3.15 v
loH=-8mA 25 24
VoL IoL = 50 pA 45V 0.1 o1
loL =8 mA 0.36 0.44
1] V| =Vgg or GND 55V +0.1 +1 pA
lcc V| =Vgg or GND, lo=0 55V 2 20| pA
Algct Oneinputat3.4V,  Otherinputs atVcgorGND | 55V 1.35 15| mA
loff Vo=55V ov 0.5 5| pA
Ci V) =Vgg or GND 5V 4 10 10| pF

% This is the increase in supply current for each input at one of the specified TTL volitage levels rather than 0 V or Vgg.

Q’ TEXAS
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SN74AHCT1G08
SINGLE 2-INPUT POSITIVE-AND GATE

SCLS315A - MARCH 1996 — REVISED MAY 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ WMIN Tvyp mAx| MIN MAX| UNIT

Y 5 69 1 8

PLH AorB Y Cp=15pF ns
tPHL 5 6.9 1 8

n 55 79 1 9

PLH AorB Y Cy =50 pF ns
tPHL 5.5 79 1 9

operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance No load, f=1MHz 18 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test Y Y A 3v
Under Test I Point (see Note B) 1.5V 1.5V ov
I l
CL
(see Note A) I tPLH —¢ » H tPHL

[
———V
Inghaset i ,KI 1.5V —1\;1.5v oH
utpu '
P | VoL

LOAD CIRCUIT tPHL —H——Dl p—b'— tPLH

I | VoH
°“"°'g;:z°t 15V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR<1 MHz, Z0 =50Q, tr=3ns, tf=3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHC1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS321A - MARCH 1996 — REVISED MAY 1996

® Operating Range: 2-V to 5.5-V V¢ DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)

CMOS) Process ne I - U shv
® Packaged in Plastic Small-Outline All2 ce
Transistor Package GND [l 3 4y
description NC - No internal connection

The SN74AHC1G14 contains one inverter gate. The device performs the Boolean function Y = A.

The device functions as an independent inverter gate, but because of the Schmitt action, gates may have
different input threshold levels for positive- (V1,) and negative-going (V1-) signals.

The SN74AHC1G14 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | ouTtPuT

A Y

H L

L H
logic symbolt logic diagram (positive logic)

2 4
A 5} Y
A T Y
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.
PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1996, Texas Instruments Incorporated
design phase of dev Characteris and other i
fications are design goals. Texas Instruments reserves the right to

m‘ or discontinue these products without notice.

EXAS
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SN74AHC1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS321A - MARCH 1996 — REVISED MAY 1996

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

Supply VORAGE ranNge, VGG -« v vventererntnntn et eneeaenernreneneneaeaennenenennn -05Vto7V
Input voltage range, V| (SEe NOte 1) . ..o iei ittt i c it e et e e eaaas -05Vto7V
Output voltage range, Vo (see Note 1) ...ooeiniiiiiiii e -05VtoVgg+05V
Input clamp current, Ik (V<O Or Vi>VEE) c vt -20mA
Output clamp current, ok (VO <O OrVO>VEE) +vnvnerttneetiii i eia e eiiaaeieanaannnn +20 mA
Continuous output current, Io (Vo =010 VGE) +vvvverreiniiiiii i i +25mA
Continuous current through Voo OrGND . ...ttt it e ae e e e +50 mA
Maximum power dissipation at Ta = 55°C (in still air)(see Note2) .............ccooiiiiiiiin... 02W
Storage temperature range, Tgtg « .« vvvvnnni it -65°C to 150°C~

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 2 5.5 \"
V| Input voltage 0 55 \"
Vo Output voltage 0 Vce Vv
Veg=2V -50| pA
IoH High-level output current Vcc=33V+03V -4
Voc=5V+05V ~8 mA
Vec=2V 50 pA
loL Low-level output current Voc=3.3V+03V 4 mA
Voc=5V+05V 8
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHC1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS321A - MARCH 1996 ~ REVISED MAY 1996

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

PARAMETER TEST CONDITIONS Vee Ta = 25°C MIN MAX | UNIT
MIN TYP MAX
VT, 3V 22 22
Positive-going input 45V 3.15 3.156 Vv
threshold voltage 55V 3.85 3.85
VI 3V 0.9 0.9
Negative-going input 45V 1.35 1.36 \
threshold voltage 55V 1.65 1.65
AVT 3V 0.3 12] 03 12
Hysteresis 45V 0.4 1.4 0.4 1.4 Vv
(VT4 - V1) 55V 05 16] 05 16
2V 1.9 2 1.9
IOH = — 50 pA 3V 29 3 2.9
VoH 45V 44 45 4.4 v
IOH =—4 mA 3v | 258 2.48
IOH = -8 mA 45V | 394 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
IoL = 4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
I V| = VGG or GND 55V £0.1 +1| pA
IcC V| = VoG or GND, I0=0 55V 2 20| pA
G V) = VGG or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range,
Vee =3.3 V0.3V (unless otherwise noted) (see Figure 1)
Ta = 25°C
PARAMETER (;lnp%':') (oux'gun CAPAGITANCE VN A Ve max| MIN MAX| UNIT
tPLH A v OL = 15pF 83 128 1 15 ns
tPHL 83 128 1 15
tPLH A v Ol = 50 pF 10.8 163 1 185 ns
tPHL 108 16.3 1 185

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miN_ Tvyp Max| "N MAX| UNIT

1 55 86| 1 10

PLH A Y CL=15pF ns
tPHL 5.5 8.6 1 10
Y 7 06| 1

PLH A Y CL =50 pF 0 12 ns
tPHL 7 106 1 12

{" TEXAS
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SN74AHC1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS321A ~ MARCH 1996 —~ REVISED MAY 1996

operating characteristics, Voc =5 V, T = 25°C

M3IA3Hd 10NAOodd

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, ty=3ns, tf= 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circult and Voltage Waveforms

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 9 pF
PARAMETER MEASUREMENT INFORMATION
————— 3v
From Output Input
Under Test Test (see Note B) 50%Vee X 50%Vee
Point | | ov
CL lg ol le—pl-
(see Note A) I tPLH ¢ | T tPHL

= In-Ph b ——— YoH

e oo Neomvee

| 7
LOAD CIRCUIT | oL

tPHL —k——hl p—bl— tPLH

| | VoH

Out-of Phase 50%Vee A 50% Voo

utput
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES
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SN74AHCT1G14

SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS322A — MARCH 1896 — REVISED MAY 1996
S

® [Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Packaged In Plastic Small-Outline
Transistor Package

description

DBV PACKAGE
(TOP VIEW)

=z
o
o]

] Vee

GND [] 3 vy

NC - No internal connection

The SN74AHCT1G14 contains a single inverter gate. The device performs the Boolean function Y = A.

The device functions as an independent inverter gate, but because of the Schmitt action, gates may have
different input threshold levels for positive- (V1,) and negative-going (Vy.) signals.

The SN74AHCT1G14 is characterized for operation from ~40°C to 85°C.

FUNCTION TABLE
INPUTS | ouTpPuT
A Y
H L
L H
logic symbolt logic diagram (positive logic)
2 4
s B
A T Y
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.
EPIC is a trademark of Texas Instruments Incorporated.
ight © 1996, Te Inst [
mwmmmmlwtm I Copyrigl exas Instruments Incorporated
are n goals. Texss Instruments reserves the right to
‘or discontinue thess products without notice.
INSTRUMENTS
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SN74AHCT1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS322A - MARCH 1996 — REVISED MAY 1996

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

Supply VOIAgE raNge, VGG «« v v vnenetitntittitetetetat et rnrneneananenrneaearnenes -05Vto7V
Input voltage range, Vi (SEeNOte 1) . ..ottt ittt ettt ce i -05Vto7V
Output voltage range, Vo (see Note 1) .....ouieiiiiiiii i -05Vto7V
Input clamp current, [k (VI<OOr Vi>VEE) «oviniiiii i i eeeaeeas -20mA
Output clamp current, Iok (VO <O Or VOS> VEE) -t vvvenrenentniiiiiieeniirannrneenenn -20 mA
Continuous output current, Io (Vo =010 VEE) «ovvviriiiniiiiiii it +25 mA
Continuous current through Voo OrGND . ....oiniiii e +50 mA
Maximum power dissipation at Tp = 5§5°C (in still air)(see Note2) ............ccviiiiiiiiiin., 0.2W
Storage temperature range, Tgtg «««ccvvvunieeti et —-65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 \
VIH High-level input voltage 2.1 "
ViL Low-level input voltage 0.5 \
Vi Input voltage 0 5.5 v
Vo Output voltage 0 Vce \'
IoH High-level output current -8 mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20 | ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHCT1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS322A — MARCH 1996 — REVISED MAY 1996
e

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

otherwise noted)

Ta=25°C
PARAMETER TEST CONDITIONS v,
cC TP WAX MIN MAX | UNIT
VT, 45V 2 2
Positive-going input Vv
threshold voltage 55V 2 2
VT- 45V 0.6 0.6
Negative-going input \"
“threshold voltage 55V 0.6 0.6
AVT 45V 0.4 14] 04 4]
Hysteresis (VT,. - VT-) 55V 0.5 1.6 0.5 1.6
IOH = - 50 45V | 315 365 3.15
VoH OH pA v
IOH =— 8 mA 45V 25 2.4
IoL = 50 pA 45V 0.1 0.1
VoL \
loL =8 mA 45V 0.36 0.44
[] V) = Vo or GND 5.5V +0.1 +1 pA
Icc V| =Vcg or GND, lo=0 55V 2 20| pA
Gi V) = VoG or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) | CAPACITANCE | min_ Tvp max| "N MAX| UNIT
t 4 7 1 8
PLH A Y CL=15pF ns
tPHL 4 7 1 8
t 5.5 8 1 9
PLH A % CL =50 pF ns
tPHL 5.5 8 1 9
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
de Power dissipation capacitance No load, f=1MHz 12 pF
‘U TEXAS
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SN74AHCT1G14
SINGLE SCHMITT-TRIGGER INVERTER GATE

SCLS322A - MARCH 1996 — REVISED MAY 1996
—

PARAMETER MEASUREMENT INFORMATION

FromOutput___ o ... oy fem— 3v
q Test Input
Under Test Polint (see Note B) l 1.5V l 1.5V ov
CL
(see Note A). [ tPLH H l'ﬂ—ﬂ—l tPHL

|
| | ——— VoH
'"gh“*: | Hsv q‘ 15V
LOAD CIRCUIT uipu | voL

tPHL —K—i' ﬁ—bI—— tPLH

| | VoH
°“"°'g(:‘t:f; 1.5V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z0 =50 Q, t = 3 s, tf = 3 ns.

C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

s
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SN74AHC1G32
SINGLE 2-INPUT POSITIVE-OR GATE

SCLS317A — MARCH 1996 — REVISED MAY 1996

® Operating Range: 2-V to 5.5-V Vg¢ DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process |
A [ 1 5] Vco

® High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

® Packaged in Plastic Small-Outline
Transistor Package

B2
GND [} 3 a] Y

description
The SN74AHC1G32 is a single 2-input positive-OR gate. The device performs the Boolean function
Y =A+BorY =2 e Bin positive logic.
The SN74AHC1G32 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS | OUTPUT
A Y

— I X|®m

H H
X H
L L

logic symbolt logic diagram (positive logic)
1

A —— 21 4 A— 3
2 4 >
B ——— M B_____) Y

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 wm date. Copyright © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Instruments i

standard warranty. Production processing does not necessarily inciude

testing of all parameters. l
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SN74AHC1G32
SINGLE 2-INPUT POSITIVE-OR GATE

SCLS317A - MARCH 1996 - REVISED MAY 1996

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

Supply voltage range, VGG « - cvevreitrntintitiit ittt iiestenernenneeneins -05Vto7V
Input voltage range, Vi (SEe NOte 1) . .. ..o ettt ettt ettt -05Vto7V
Output voltage range, Vo (see Note 1) ..ot -05VtoVpc +0.5V
Input clamp current, [k (VI<0) . nvnniniii i i ittt i, -20mA
Output clamp current, logk (VO<00rVo>VEE) - vvvrvniniiiiii i iiiiiiieieiaeens +20 mA
Continuous output current, [ (Vo =0toVEg) «vvvvviiiiiiiiii e +25mA
Continuous current through Voo OrGND ... ieiii it e it ee e +50 mA
Maximum power dissipation at Ta = 55°C (in still air)(see Note2) ...........cccoviiiiiiiiiinns, 02W
Storage temperature range, Tgtg «...vvvvvnnnnnnn TS -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN MAX | UNIT

Vce Supply voltage 2 5.5 v
Vec=2V 1.5

VIH High-level input voltage Vecc=3V 2.1 v
Vec=55V 3.85
Vec=2V 0.5

ViL Low-level input voltage Vecc=3V 0.9 v
Voo =55V 1.65

V) Input voltage 0 5.5 v

Vo Output voltage 0 Vce \
Vec=2V -50| pA

I0H High-level output current ’ Vcc=33V+03V -4 mA
Vcc=5V+05V -8
Vec=2V 50 pA

loL Low-level output current Voc=3.3V+03V 4 mA
Voc=5V+05V 8

At/Av  Input transition rise or fall rate Vec=33V03V 100 nsiV
Vec=5V+05V 20

TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

{’? TEXAS
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SN74AHC1G32
SINGLE 2-INPUT POSITIVE-OR GATE

SCLS317A - MARCH 1996 — REVISED MAY 1996

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

TA = 25°C
PARAMETER TEST CONDITIONS Vee A MIN  MAX | UNIT
MIN TYP MAX
2V 1.9 2 1.9
IOH = — 50 pA 3V 2.9 3 2.9
VOH 45V 44 45 4.4 v
IoH = —4 mA 3v | 258 2.48
IOH = -8 mA 45V | 394 3.8
2V 0.1 0.1
loL = 50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
loL=4mA 3V 0.36 0.44
IoL = 8 mA 45V 0.36 0.44
Il |AorBinputs [Vi=Vgcor GND 55V +0.1 1] pA
Icc V) = Vg or GND, lo=0 55V 2 20 pA
Ci V) =Vgg or GND 5V 2 10 10| pF
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN_ TYP max| VWIN MAX] UNIT
t 5.5 79 1 9.5
PLH AorB Y CL =15 pF ns
tPHL 5.5 7.9 1 9.5
t 8 1.4 1 13
PLH AorB Y CL = 50 pF ns
tPHL 8 114 1 13
switching characteristics over recommended operating free-air temperature range,
Vce =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta=25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ win_ Tvp wMax| MIN MAX| UNIT
t 38 55 1 65
PLH AorB Y Cp =15pF ns
tPHL 38 55 1 65
t 53 75 1 85
PLH AorB Y CL = 50 pF ns
tPHL 5.3 75 1 85
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP| UNIT
de Power dissipation capacitance No load, f=1MHz 14 pF
‘b TEXAS
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SN74AHC1G32
SINGLE 2-INPUT POSITIVE-OR GATE

SCLS317A ~ MARCH 1996 — REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

From Output Test mput N T Vece
Under Test Point (see Note B) 50% Vee 50% Vce
ov
C I |

L
(see Note A) I tPLH —Iﬁ_ﬁl H tPHL
| |

——— VoH
= Inghtasi ' 50% vcc 50% vcc
LOAD CIRCUIT uipu ! i VoL
[ —
tPHL —ﬂ—’l | PLH
| I VoH
Out-of-Phase 50% Ve 50% Ve
Output ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES
NOTES: A. Cp includes probe and jig capacitance.

B. Allinputpulses are supplied by generators having the following characteristics: PRR <1 MHz,Z0 =50 Q, ty =3 ns, tf=3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74AHCT1G32

SINGLE 2-INPUT POSITIVE-OR GATE

SCLS320A - MARCH 1996 — REVISED MAY 1996

® Inputs Are TTL-Voltage Compatible
® EPIC™ (Enhanced-Performance Implanted

CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA

Per JEDEC Standard JESD-17

® Packaged in Plastic Small-Outline
Transistor Package

description

DBV PACKAGE
(TOP VIEW)

Alls
B[]z
GND [} 3

U

5

4

] Voo

1%

The SN74AHCT1G32 is a single 2-input positive-OR gate: The device performs the Boolean function
Y = A+ BorY = A « Bin positive logic.
The SN74AHCT1G32 is characterized for operation from —40°C to 85°C.

logic symbolt

1
2

A
B

FUNCTION TABLE
INPUTS OUTPUT
A B Y
H X H
X H H
L L L
4
Y

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

|IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Inooﬁrated.

PRODUCTION DATA Information Is curent ss of publication dats.
Products conform to specifications per the terms of Texas Instruments

standard
testing of ail parameters.

Include

logic diagram (positive logic)

D e
B ———

b4

Copyright © 1996, Texas Instruments Incorporated
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SN74AHCT1G32
SINGLE 2-INPUT POSITIVE-OR GATE

SCLS320A - MARCH 1996 — REVISED MAY 1996

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

Supply vOltage range, VGG v vvvvvtnrn ittt it iraeaeanens -05Vto7V
Input voltage range, V) (s@e Note 1) ... ..ot ittt i eaees -05Vto7V
Output voltage range, Vo (Se8 NOte 1) ...ttt eeaens -05Vto7V
Input clamp current, Ik (V<O O Vi>VEE) cvrneiiininiiii i iiiii it iiciiaeienenne.s -20mA
Output clamp current, Iok (VO <0 0rVO>VEE) cvevrinniiiiiiiiiiiiiiiiiii i i -20mA
Continuous output current, o (Vo =0t0VoE) vvveieiiii e +25 mA
Continuous current through Vog or GND ... ooi i e 50 mA
Maximum power dissipation at T4 = 55°C (in still air)(see Note 2) ............cociiiiiiiiiinnan., 0.2W

Storage temperature range, Tsg

—-65°C to 150°C

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

NOTES:

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25
millimeters.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 4.5 55 Vv
VIH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 Vv
\ Input voltage 0 55 \Y
Vo Output voltage 0 Vce Vv
IOH High-level output current -8] mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta =25°C
PARAMETER TEST CONDITIONS Vece MIN_ TP MAX MIN MAX | UNIT
Von IoH =—-50 pA 45V 3.15 3.656 3.15 v
IOH = -8 mA 25 2.4
VoL loL =50 pA 45V 0.1 0.1 y
loL=8mA 0.36 0.44
] V| =Vgg or GND 55V +0.1 +1 pA
Icc V| =Vgg or GND, lo=0 55V 2 20| pA
Algct One inputat3.4 V, Other inputs at Vgg orGND | 55V 1.35 15| mA
loff Vo=55V ov 0.5 5| pA
Ci V) =Vgg or GND 5V 2 10 10 pF

¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VgG.

2-52
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SN74AHCT1G32
SINGLE 2-INPUT POSITIVE-OR GATE

SCLS320A - MARCH 1996 — REVISED MAY 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)

FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | miIN__ Tvp MAx| "IN MAX| UNIT

t 5 69 1 8

PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 55 79 1 9

PLH AorB Y CL =50 pF ns
tPHL 55 7.9 1 9

operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance No load, f=1MHz 115 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mpt N T 3v
Under Test l Point (see Note B) 1.5V 1.5V
ov
CL | |
(see Note A) I tPLH l¢—p! H tPHL

L ——— VoH
In-Phase | A1sv q; 15V
Output | VoL

LOAD CIRCUIT tPHL —le—> p—b*—tpm

[ | VoH
OUt-Ofgl:‘t:?t 1.5V 1.5V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zp =50 Q, ty =3 ns, tf= 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

g
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SN74AHC1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS323A - MARCH 1996 — REVISED MAY 1996

® Operating Range: 2-V to 5.5-V V¢ DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process U
A [ 1 5] Voo
® Packaged In Plastic Small-Outline 52
Transistor Package anD [ 5 Ay
description

The SN74AHC1G86 is a single 2-input exclusive-OR gate. The device performs the Boolean functionY =A@ B
orY = AB + AB in positive logic.

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

The SN74AHC1G86 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | ouTPUT
A B Y
L L L
L H H
H oL H
H H L
logic symbolt
A =1 4
2
B Y

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.

PRODUCT PREVIEW information concerns products In the formative or Copyright © 1996, Texas Instruments Incorporated
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SN74AHC1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS323A - MARCH 1996 — REVISED MAY 1996

exclusive-OR logic

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

EXCLUSIVE-OR

— T o— 1 o— o -

These are five equivalent exclusive-OR symbols valid for an SN74AHC1G86 gate in positive logic; negation
may be shown at any two ports.

1 =1

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
= —1 2 —] 2k+1
N N
The output is active (low) The output Is active (low) The output Is active

If all Inputs stand at the
same logic level (lLe.,

if an even number of
Inputs (l.e., 0 or 2) are

(high) if an odd number of

M3IA3Hd 10NAO0Hd

Inputs (l.e., only 1 of

A=B). active. the 2) are active.

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

Supply VORAGE raNGE, VGG -t v vt vttt a it i ca et -05Vto7V
Input voltage range, Vi(see Note 1) .. ..o s -05Vto7V
Output voltage range, Vo (seeNote 1) ..o e -0.5VtoVgg +0.5V
Input clamp current, i (V1< 0) o v n i e it ettt it -20 mA
Output clamp current, Iok (VO <0 0rVo>VGEE) «ovvvniiiiiiiii it 20 mA
Continuous output current, o (Vo =0toVgg) «vvvvriiiiiiii i 25 mA
Continuous current through Voo Or GND ..o +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (seeNote 2) ...t 0.2W
Storage temperature range, Tgtg « « -« « -« v v vearerreeieiiiiii i -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of
25 millimeters.

i
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SN74AHC1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS323A - MARCH 1996 — REVISED MAY 1996

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vvce Supply voltage 2 55 \"
Vcc=2V 1.5
VIH High-level input voltage Voc=3V 2.1 \
Voc=55V 3.85
Vec=2V 0.5
ViL Low-level input voltage Voc=3V 0.9 Y
Vcc=55V 1.65
\ Input voltage 0 55 "
Vo Output voltage 0 Vgo \
Vcec=2V 50| pA
IoH High-level output current Vcc=33V+03V -4 mA
Vcc=5V05V -8
Vecc=2V 50 pA
loL Low-level output current Vocc=33V+03V 4 mA
Voc=5V+05V 8
o Voc=33V+03V 100
At/Av  Input transition rise or fall rate ns/V
Voc=5V+05V 20
TA Operating free-air temperature -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS Vece Ta = 25°C MIN MAX| UNIT
MIN  TYP MAX
2V 1.9 2 1.9
IOH = =50 pA 3v| 29 3 29
VOH 45V] 44 45 4.4 v
loH =—4 mA 3V| 258 2.48
IOH =—-8 mA 45V | 3.94 3.8
2V 0.1 0.1
IoL =50 pA 3V 0.1 0.1
VoL 45V 0.1 01| v
loL =4 mA 3V 0.36 0.44
loL =8 mA 45V 0.36 0.44
I ]AorBinputs | V) =Vcc or GND 55V £0.1 1] pA
lcc V) = Vg or GND, lo=0 55V 2 20| pA
Ci V| = Vog or GND 5V 4 10 10| pF

%3
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SN74AHC1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS323A - MARCH 1996 — REVISED MAY 1996

switching characteristics over recommended operating free-air temperature range, .
Voo =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [“miN TP max| MIN MAX| UNIT

t -7 11 1 13

PLH AorB Y CL=15pF ns
tPHL 7 1 1 13

1 95 145 1 165

PLH AorB Y CL =50pF ns
tPHL 9.5 145 1 165

switching characteristics over recommended operating free-air temperature range,
Vec =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ miN_ Typ wmax| MIN MAX| UNIT
Y 48 68| 1 8
PLH AorB Y Cp=15pF ns
tPHL 4.8 6.8 1 8
tPLH 6.3 8.8 1 10
AorB Y CL =50 pF ns
PHL o L=50P 63 88| 1 10

operating characteristics, Voc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT

Cpd Power dissipation capacitance Noload, f=1MHz 18 pF

‘W TEXAS
INSTRUMENTS

2-58 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74AHC1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS323A - MARCH 1996 — REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

From Output Test
Under Test l Point
CL
(see Note A) I

LOAD CIRCUIT

Timing Input ——— Vece
ming inpu f 50% Vcc§
| ov

tgy —J— |

50% Vge

Data Input 50% Vce

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

NOTES: A. Cy includes probe and jig capacitance.

(see Note B)

————— Vee
Input
P 50% Ve 50% Vee
| | ov

tpLH H H tPHL

|
| | ——— VOH
In > hase | A se%vee -154; 50% Ve
P | VoL

| 4
tPHL —¢ .| K———b:— PLH
| |

Out-of-Phase Von
o 50% Voo 50% Vce
utput VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, tr =3 ns, tf=3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

s
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SN74AHCT1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS324A - MARCH 1996 — REVISED MAY 1996
]

® Inputs Are TTL-Voltage Compatible DBV PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process all U sh v,
® Packaged In Plastic Small-Outline 8(2 ce
Transistor Package anD [ 3 Ay
description

The SN74AHCT1G86 is a single 2-input exclusive-OR gate. The device performs the Boolean function
Y=A®BorY =AB + AB in positive logic.

The SN74AHCT1G86 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS | ouTpuT
A B Y
L L L
L H H
HooL H
H H L
logic symbolt
A =1 4
2
B Y

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

EPIC is a trademark of Texas Instruments Imrated.

PRODUCT PREVIEW information concerns products in the formative o Copyright © 1996, Texas Instruments Incorporated
phase of development Charscterdstic data and other I
e T i s b
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 76265 2-61

PRODUCT PREVIEW



M3IA3Hd 10NAO0Hd

SN74AHCT1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS324A - MARCH 1996 — REVISED MAY 1996

exclusive-OR logic

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

EXCUSIVE OR

—" T I A I

These are five equivalent exclusive-OR symbols valid for an SN74AHCT1G86 gate in positive logic; negation
may be shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
_1 = —_—1t 2 — 1 2k+1
The output is active (low) The output is active (low) The output is active
If all Inputs stand at the if an even number of (high) if an odd number of
same logic level (i.e., inputs (l.e.,, 0 or 2) are inputs (Le.,, only 1 of
A=B) active. the 2) are active.

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

Supply VOIAGE raNGe, VG -« vt vt ete ettt e e et -05Vto7V
Input voltage range, Vi (see Note 1) .. ..o e -05Vto7V
Output voltage range, Vo (See Note 1) ...t -05Vto7V
Input clamp current, Ik (V<O Or VIS VEE) cvvieiniiniiiii it ceeeiieaeeaenns -20mA
Output clamp current, Iok (VO <0 0r VO >VEE) tvvviririniiiiiiiiiiiii i iiiiini e -20mA
Continuous output current, Io (Vo =010 Vo) ovvriiiiiiiiii i +25mA
Continuous current through Voo or GND ..ot e +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2) ..............cooiiiiiiiatn 0.2W
Storage temperature range, Tgtg - ... ovvvvnniiiii e —65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of
25 millimeters.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vee Supply voltage 45 5.5 \Y
VIH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 v
\ Input voltage 0 5.5 Vv
Vo Output voltage 0 Vce \'
IOH High-level output current -8| mA
loL Low-level output current 8| mA
At/Av Input transition rise or fall rate 20| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN74AHCT1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS324A - MARCH 1996 ~ REVISED MAY 1996
E—

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

Ta = 25°C
PARAMETER TEST CONDITIONS Voo A MIN MAX| UNIT
MIN TYP MAX
1OH = — 50 3.15 3.65 3.15
VOH OH kA 45V v
loH =-8mA 2.5 2.4
loL =50 0.1 0.1
VoL OL =504 45V v
loL =8 mA 0.36 0.44
] V| = Vg or GND 55V +0.1 1 pA
Icc V| = Vg or GND, lo=0 55V 2 20 pA
Alget Oneinputat3.4V,  Otherinputs atVGgorGND | 55V 1.35 15| mA
loff Vo=55V oV 0.5 5| pA
Cj V| = Vg or GND 5V 4 10 10 pF
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VgG.
switching characteristics over recommended operating free-air temperature range,
Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN  MAX| UNIT
t 5 69 1 8
PLH AorB Y CL=15pF ns
tPHL 5 69 1 8
t 55 79 1 9
PLH AorB Y CL =50 pF ns
tPHL 55 79 1 9
operating characteristics, Vgc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
de Power dissipation capacitance Noload, f=1MHz 18 pF
INSTRUMENTS
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SN74AHCT1G86
SINGLE 2-INPUT EXCLUSIVE-OR GATE

SCLS324A ~ MARCH 1996 ~ REVISED MAY 1996

PARAMETER MEASUREMENT INFORMATION

Input

(see Note B) 15V 15V
| | ov

tPLH —-F-——HI H tPHL

|
From Output X | | ——— VOH
Under Test Test In-Phase i 15V 15V
Point Output B VoL

(see Notec ;'\') I tPHL —H—" =<—u|— tPLH

== | | VoH
- °“"°"gl:‘t:f‘°t 1.5V 1.5V
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo = 50 Q, ty = 3 ns, tf= 3 ns.
C. The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHC00, SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS227A ~ OCTOBER 1995 - REVISED MARCH 1996

® Operating Range 2-V to 5.5-V V¢¢ SN54AHC00. .. J OR W PACKAGE

® EPIC™ (Enhanced-Performance Implanted SN74AHCOO.... g.’g: ""':E'“?)R PW PACKAGE
CMOS) Process

@ High Latch-Up Immunity Exceeds 250 mA 1A[]1 S 14]] Vee
Per JEDEC Standard JESD-17 1B[]2 13]] 4B

® ESD Protection Exceeds 2000V Per - 1Y(]3 12f] 4A
MIL-STD-883C, Method 3015; Exceeds 200 V 2A[a 1] 4Y
Using Machine Model (C = 200 pF, R = 0) 2Blls 10[] 3B

® Package Options Include Plastic 2v[ls 9 g 3A
Small-Outiine (D), Shrink Small-Outline GND [|7 sl 3y
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip SN54AHCO00 . . . FK PACKAGE
Carriers (FK), and Standard Plastic (N) and (TOP VIEW)

Ceramic (J) 300-mii DIPs

Q
O
EPEE:

description
whad 2120 4.,
The 'AHCO00 perform the Boolean function NG 4 18 NG
=A+B = & + Bin positive logic. 5 7
Y eBorY=A n positive logic oafie 6] av
The SN54AHCOO is characterized for operation NC 7 15[] NC
over the full military temperature range of =565°C 2B8[0s 14[] 3B
to 125fC. The SN74AHCOQO is characterized for 2,10 112 13
operation from —40°C to 85°C. >0 0 > <
NZZO0O®
FUNCTION TABLE . O )
(each gate) NC -~ No internal connection
INPUTS OUTPUT
A B Y
H H L
L X H
X L H
logic symbolt
1A ! &
2 ;....__._.3_ 1Y
1B
2A 4
5 >____6_ 2y
2B
an — 1
10 T
3B —]
w2 1
13 N {
| —
t This symbolis 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.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information s current as of publication date. Copyright © 1996, Texas Instruments Incorporated
memuwmmwm&m“: % I
teeting of ail parameters. h
INSTRUMENTS
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SN54AHC00, SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS227A - OCTOBER 1995 ~ REVISED MARCH 1996

logic diagram, (positive logic)

A —
D
B —m

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

Supply VOIRAGE raNge, VGG +« v v vnett et ti et tat it eteaeaneantaneaneneenens -05Vto7V
Input voltage range, Vi (SEE NOte 1) . ... iri it e it i eaens -05Vto7V
Output voltage range, Vo (Se@ NOte 1) ... evnv it eee -0.5VtoVgc +05V
Input clamp current, Ik (VI<O) . noneini e e it e -20 mA
Output clamp current, Iok (VO <O OrVO>VEE) tvrvvereiiiiiiiiiiiiiiii ittt inaennans +20 mA
Continuous output current, lo (Vo =0t0VEE) vvvvveiiiiii e +25 mA
Continuous current through Voo or GND ..ot e +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage. .............couuu. 1.25W

DBor PWpackage ............. 0.5W

Npackage .................oun 11 W
Storage temperature range, Tgtg - - -+« « v e v vvnnnnnre ettt -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHC00 | SN74AHC00 UNIT
MIN MAX| MIN MAX

Vcc  Supply voltage 2 55 2 55 \'
Vec=2V 1.5 1.5

VIH High-level input voltage Vecc=3V 2.1 2.1 \Y
Vec =55V 3.85 3.85
Vcec=2V 0.5 0.5

VIiL Low-level input voltage Vecc=3V 0.9 0.9 \
Voo =55V 1.65 1.66

\' Input voltage 0 5.5 0 5.5 v

Vo Output voltage 0 Vce 0 Vce \Y
Ve =2V -50 -50| pA

loH High-level output current Voc=3.3V+03V —4 -4 mA
Voc=5V+05V -8 -8
Vec=2V 50 50| pA

loL Low-level output current Vocc=33V+03V 4 4 mA
Voc=5V+05V 8 8

At/Av  Input transition rise or fall rate vee=33V£03V 100 1% ns/V
Veg=5V+05V 20 20

TA Operating free-air temperature -55 1251 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

3-6
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SN54AHC00, SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS227A - OCTOBER 1995 — REVISED MARCH 1996

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

otherwise noted)

Ta =25°C SN54AHC00 | SN74AHCO!
PARAMETER TEST CONDITIONS Vee A C%0 | ynir
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 1.9 1.9
IOH =-50 pA 3V[ 29 3 2.9 2.9
VOH 45V]| 44 45 44 44 v
IoH =—4 mA 3v| 258 2.48 2.48
IOH = -8 mA 45v| 394 3.8 3.8
2V 0.1 0.1 0.1
loL = 50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| v
loL =4 mA 3V 0.36 0.5 0.44
IoL = 8 mA 45V 0.36 0.5 0.44
1] [A or B inputs V| =Vgg or GND 55V 0.1 +1 +1 nA
Icc V| =Vgg or GND, lo=0 55V 2 20 20 pA
Gi Vi =Vgg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Voo =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
SN54AHC00
FROM TO OUTPUT "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| UNT
MIN TYP MAX
tpLH" 55 79 195
LA AorB Y CL=15pF i ns
tPHL" 5.5 7.9 1 9.5
t 8 11.4 1 13
PLH AorB Y CL =50 pF ns
tPHL 8 114 1 13
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V £0.3 V (unless otherwise noted) (see Figure 1)
SN74AHC00
FROM TO OUTPUT ——
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn max | T
MIN TYP MAX
t 55 7.9 1 9.5
PLA AorB Y CL=15pF ns
tPHL 55 7.9 1 95
t 8 114 1 13
PLH AorB Y CL=50pF ns
tPHL 8 114 1 13
‘V TEXAS
INSTRUMENTS
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SN54AHC00, SN74AHCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS227A - OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5 V0.5V (unless otherwise noted) (see Figure 1)

oM T0 OUTPU SN54AHCO00
FR UTPUT -
PARAMETER (INPUT) (OUTPUT) | CAPACITANCE Ta=25C MmN max | UNT
MIN TYP MAX
tPLH" 3.7 55 1 6.5
PLH AorB Y CL=15pF ns
tPHL" 3.7 5.5 1 6.5
I 5.2 75 1 8.5
PLH AorB Y CL =50 pF ns
tPHL 5.2 75 1 8.5
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Voo =5 V0.5V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT SH74AHCRO
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MmN max | YUNT
. MIN TYP MAX
t 3.7 5.5 1 6.5
PLH AorB Y CL=15pF ns
tPHL 37 55 1 65
4 5.2 75 1 8.5
PLH AorB Y CL =50 pF ns
tPHL 52 75 1 85
nolse characteristics, Voc =5 V, C = 50 pF, Ta = 25°C (see Note 4)
PARAMETER SN74AHC00 UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.3 0.8 v
VoL(v) Quiet output, minimum dynamic VoL -03 -08 \
VOH(v) Quiet output, minimum dynamic VoH 4.6 v
ViHD) High-level dynamic input voltage 3.5 \
ViLp)  Low-level dynamic input voltage 15 Vv
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 9.5 pF
INSTRUMENTS
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SN54AHC00, SN74AHC00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS227A - OCTOBER 1995 — REVISED MARCH 1996

PARAMETER MEASUREMENT INFORMATION

Input
" onder ?Q:—I Test (see Note B) S0%Vec R _%0% Voo
Polint I | ov
c

|
tPLH —H H tPHL

L
(see Note A) I Lo ——— VoM
L '"g:t:f; I 50% Voo 50% Veo
| VoL

LOAD CIRCUIT |
tPHL H——P:—- tPLH

Out-of-Phase ' 0%V, ' oV VoH
Output cC e Vcc

——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

Q‘ TEXAS
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SN54AHCT00, SN74AHCT00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS229A - OCTOBER 1995 — REVISED MARCH 1996

Inputs Are TTL-Voltage Compatible

EPIC™ (Enhanced-Performance Implanted
CMOS) Process

High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The_'AHCTO0 perform the Boolean function
Y=AeBorY = A + B in positive logic.

The SN54AHCTOO is characterized for operation
over the full military temperature range of -565°C
to 125°C. The SN74AHCTO0O 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.

(TOP VIEW)
1A [ U14JVCC
1B[]2 13]] 4B
1Y[l3 12[] 4A
2A ()4 1] 4y
2B(]s 10[] 3B
2Y[ls of] 3A

GND 7 sl ay

SN54AHCTO00. . . J OR W PACKAGE
SN74AHCT00...D, DB, N, OR PW PACKAGE

SN54AHCT00. . . FK PACKAGE

(TOP VIEW)

~— -

’ Q
[&]
2z

whe2 12 1918[
NC[Is 1700
2A[]s 16(]
NC 7 15(]
2B[]s 4[]

1
9 10 11 12 13

>0 0 > <
NZZ®Oo
(0]

NC - No internal connection

4A
NC
4y
NC
3B

PRODUCTION DATA Information Is current as of ication date.

Products conform 10 specifications per the terms of Texas Instruments i
standard warranty. p g does not include
testing of all parameters.

EXAS
INSTRUMENTS

Copyright © 1996, Texas Instruments Incorporated
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SN54AHCT00, SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS229A - OCTOBER 1995 — REVISED MARCH 1996

N 3y

) {

> 3y

logic symbolt

1
1A &

2
1B

4
A —
8 —
n —
B —
4A

13
4B

P 4y

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

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

~ logic diagram (positive logic)

1

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

Supply voltage range, VoG « v viriiiit ittt ittt ittt ieiiaineaaeaaaas -05Vto7V
Input voltage range, Vi(seeNote 1) ..ot -05Vto7V
Output voltage range, Vo (seeNote 1) ... ..coiuriiiiiii ittt it eeas -05Vto7V
Input clamp current, Ik (V<O Or VI>VEE) v ovvriiniiiiiiieiiii it ie et i i iaeaenaas -20 mA
Output clamp current, lok (VO <0 O0rVO>VEE) vvreiriiiiiiiiiiiiiiiiiiiii i i e -20 mA
Continuous output current, lo (VO =010 VEE) +vvvveiirniiiiiiiiiii it iieieens 25 mA
Continuous current through Voo or GND ...ciniii i 50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2):Dpackage ................... 1.256 W

DBorPWpackage ............. 05W

Npackage ...............oeene 1AW

Storage temperature range, Tgtg «« .-+ uveneereennennerneiitaieaiee s

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

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

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

except for the N package, which has a trace length of zero.

X
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SN54AHCTO00, SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS229A - OCTOBER 1995 — REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHCTO00 | SN74AHCTO00 UNIT
MIN  MAX MIN  MAX

\ole} Supply voltage 4.5 5.5 45 55 \"
ViH High-level input voltage ! 2 2 v
ViL Low-level input voltage 0.8 0.8 Vv
Vi Input voltage 0 5.5 0 5.5 Vv
Vo Output voltage 0 Vco 0 Vco Vv
IOH High-level output current -8 -8 mA
loL Low-level output current 8 8 mA
AtAv Input transition rise or fall rate 20 20| ns/V
TA Operating free-air temperature -55 125 —40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Ta =25°C SN54AHCTO00 | SN74AHCTO00
PARAMETER TEST CONDITIONS Vce UNIT
MIN TYP MAX| MIN MAX MIN  MAX
loH =-50 3.16 3.65 3.15 3.15
VOH OH kA 45V v
IoH =-8 mA 25 24 24
loL =50 pA 0.1 0.1 0.1
VoL oL=>¢ 45V v
loL =8 mA 0.36 0.44 0.44
I V| = Vg or GND 55V +0.1 +1 1] pA
Icc V| =Vcc or GND, lo=0 55V 2 20 20 pA
One input at 3.4 V,
Alget Other inputs at Vo or GND 55V 1.35 1.5 15| mA
loff Vo=55V oV 0.5* 5] upA
Ci V| =V or GND 5V 2 10 10 pF
* On products compliant to MIL-PRF-38535, this parameter does not apply.
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG-
switching characteristics over recommended operating free-air temperature range,
Voe =5V 0.5V (unless otherwise noted) (see Figure 1)
SN54AHCT00
FROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C MIN  MAX UNIT
MIN TYP MAX
t * 5 6.9 1 8
PLH AorB Y CL =15pF ns
tPHL* 5 6.9 1 8
t 5.5 7.9 1 9
PLH AorB Y CL =50 pF ns
tPHL 5.5 7.9 1 9
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
‘V TEXAS
INSTRUMENTS
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SN54AHCT00, SN74AHCT00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCLS229A - OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

" LOAD SN74AHCT00
FRO! TO ~
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max | UNT
MIN TYP MAX
t 5 6.9 1
ELi AorB Y CL=15pF 8 ns
tPHL 5 6.9 1 8
tPLH 5.5 7.9 1 9
AorB Y CL =50 pF
PHL o L=50P 55 79| 1 o] ™
noise characteristics, Vgc =5 V, C = 50 pF, Ta = 25°C (see Note 4)
N74AHCT
PARAMETER S CTo0 UNIT
MIN TYP MAX
VoL(P) Quiet output, maximum dynamic VoL 0.4 0.8 \
VoL(v) Quiet output, minimum dynamic VoL -04 -08 Vv
VOH(v) Quiet output, minimum dynamic VoH 4.5 \
ViHD)  High-level dynamic input voltage 2 v
Vi)  Low-level dynamic input voltage : 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 10.5 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput N T 3V
Under Test Point (see Note B) 1.5V 1.5V
ov
CL | |
(see Note A) I tPLH l¢—p! H tPHL

| ——— VoH
'“ghas‘: | Asv 1; 15V
LOAD CIRCUIT pu j VoL

| | VoH
°“"°"c';t'l‘t:?t 15V 1.5V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{’F TEXAS
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SN54AHC02, SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS254B - DECEMBER 1995 — REVISED MARCH 1996

® Operating Range 2-V to 5.5-V Vg¢

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carrlers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The 'AHCO02 contain four independent 2-input
NOR gates that perform the Boolean function
Y=A « BorY = A + Bin positive logic.

The SN54AHCO02 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AHCO2 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT

A B A

H X L
X H L
L L H

logic symbolt

1A
1B

2A
2B

3A
3B

4A
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, N, PW, and W packages.

EPIC is a trademark of Texas Instruments Incorporated.

SN54AHCO2. . . J OR W PACKAGE
SN74AHC02 ... D, DB, N, OR PW PACKAGE
(TOP VIEW)

il ~ 1aflveo
1A(]2 13f] 4y
1B(]3 12[1 48
2Y (|4 11[] 4A
2A(ls 10[] Y
2B (s of] 3B
GND []7 sl 3A

SN54AHCO2 . . . FK PACKAGE

(ToP VIEW)

o
‘.5?-‘z§')>

3212019
1B[] 4 18|:
NC[]s 1700
2Y[Js 16[]
NC[]7 15[]
2A 1) 8 14

910 11 12 13

L

“FFEE]

15}

NC - No internal connection

4B
NC
4A
NC
3y

PIODUCT concerns products in the formative or
des| ol dwdomm. Characteristic data and other I
mmmmmmngmm
ovdlwomjmn woducuwnmut notice.

INSTRUMENTS

Copyright © 1996, Texas Instruments Incorporated

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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M3IA3dHd 109NAdO0Hd

SN54AHC02, SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS254B - DECEMBER 1995 — REVISED MARCH 1996

logic diagram (positive logic)

1A 23 1 an 83 10

s ) v o ) ay
1B 22— ] —
2a 2 4 an 113 13

6 2y 12 4y
2B 4B —=—

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

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

Supply VORGGE raNGE, VGG + -t vttt it te ittt et i i -05Vto7V
Input voltage range, Vi (see Note 1) ... e e -05Vto7V
Output voltage range, Vo (see Note 1) ....oiiiiiiiiii e -0.5VtoVgc+0.5V
Input clamp current, Ik (V1< 0) vttt e et i -20 mA
Output clamp current, Iok (VO <00rVo>VEg) cvniiiiiiiii i 20 mA
Continuous output current, Io (Vo =01t0VEg) «vvvviiiniiii i 125 mA
Continuous current through Voo Or GND .. ..o et es +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.256 W
DBor PWpackage ............. 05W
Npackage .............oovvnnnn 1AW
Storage temperature range, Tatg « -« .« v v vuueneeetettnnia e —-65°C to 150°C
1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
{? TEXAS
INSTRUMENTS
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SN54AHC02, SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS254B — DECEMBER 1995 ~ REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHC02 | SN74AHC02 UNIT
MIN MAX| MIN MAX
Vcc  Supply voltage 2 5.5 2 5.5 \
Vgg=2V 15 15
VIH High-level input voltage Voc=3V 2.1 2.1 v
Vocc =55V 3.85 3.85
Vec=2V 0.5 0.5
ViL Low-level input voltage Vec=3V 0.9 0.9 \
Voo =55V 1.65 1.65
\ Input voltage 0 5.5 0 55 \
Vo Output voltage 0 Vgoo 0 Vcc \
Vecc=2V -50 -50| pA
IoH High-level output current Voc=33V+03V -4 -4 mA
Voc=5V£05V -8 -8
Vecg=2V 50 50| pA
loL Low-level output current Voc=33V+03V 4 4 mA
Voc=5V+05V 8 8
L Vgc=33V+03V 100 100
At/Av  Input transition rise or fall rate ns/V
Voc=5V+05V 20 20
TA Operating free-air temperature -55 1256 | —40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS Vee Th=25C SN54AHC02 | SNT4AHCO2 1 unir
MIN TYP MAX| MIN MAX| MIN MAX
2V 1.9 2 1.9 1.9
I0H =-50 pA 3v] 29 3 29 29
VOoH 45V | 44 45 4.4 4.4 v
IoH = —4 mA 3v| 258 2.48 2.48
IoH =—-8 mA 45V | 3.94 3.8 3.8
2V 0.1] 0.1 0.1
loL = 50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| Vv
loL=4mA 3V 0.36 0.5 0.44
loL=8mA 45V 0.36 0.5 0.44
1 Vi =Vgg or GND 55V 10.1 +1 +1 pA
Icc - Vi = Vg or GND, lo=0 55V 2 20 20 pA
Gi Vi =Vgc or GND 5V 4 10 10| pF

“’* TEXAS
INSTRUMENTS
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M3IA3Hd LONAOHd

SN54AHC02, SN74AHC02

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS254B - DECEMBER 1995 - REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Vee =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM o SN54AHC02
OUTPUT "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max | UNT
MIN TYP MAX
tpLH* 56 7.9 1 )
PLH AorB Y CL=15pF 351 s
tPHL* 5.6 7.9 1 9.5
.1 1.4
1PLH AorB Y Cr =50 pF 8 ! ! 13 ns
tPHL 81 114 1 13
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V 0.3 V (unless otherwise noted) (see Figure 1)
SN74AHC02
FROM TO OUTPUT —=
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max | N7
MIN TYP MAX
[ 56 79 1 95
PLH AorB Y CL=15pF ns
tPHL 5.6 7.9 1 9.5
t 81 114 1 13
PLH AorB Y CL =50 pF ns
tPHL 81 114 1 13
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
. SN54AHC02
ROM TO OUTPUT ——
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25"C mn  max| N7
MIN TYP MAX
tpLH* 36 55 1 65
PLH AorB Y CL=15pF ns
tPHL* 3.6 5.5 1 6.5
tPLH 5.1 7.5 1 8.5
AorB Y =50 pF
tPHL o CL=5%0p 51 75| 1 85|
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. '
switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)
SN74AHC02
FROM TO OUTPUT —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max | UNT
MIN TYP MAX
t 36 55 1 65
PLH AorB Y CL=15pF ns
tPHL 3.6 5.5 1 6.5
1 51 75 1 85
PLH AorB Y CL =50 pF ns
tPHL 5.1 7.5 1 8.5
b S
INSTRUMENTS
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SN54AHC02, SN74AHC02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS254B - DECEMBER 1995 — REVISED MARCH 1996

noise characteristics, Vgg =5 V, C_ = 50 pF, Tp = 25°C (see Note 4)

PARAMETER Ml:N”:YH:OZMAx UNIT
VoL(p) Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic VoL -0.8 \Y
VOH(v) Quiet output, minimum dynamic VoH '
ViHD)  High-level dynamic input voltage 3.5 Vv
ViL(D) Low-level dynamic input voltage 1.5 Vv

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.

operating characteristics, Voc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate No load, f=1MHz 15 pF

PARAMETER MEASUREMENT INFORMATION

From Output e Asmvee X sowvec e
rom Outpu Tost (see Note B) 50% Voo 50% Voo
Under Test I I ov
Point | | ] ’
cL tPLH [P | ;L
(see Note A) I | | ——— VoH
1 In-Phase | 50% Vee 50% Vce
= Output l VoL
LOAD CIRCUIT | j¢—>— tpLH
tPHL N—"H‘ |
| | VOH
Out-of-Phase 50% Voo 50% Vce
Output —_—— VOL
VOLTAGE WAVEFORMS

DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR<1MHz, Zo =50 Q, tr=3ns, tf=3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

J@ TEXAS
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SN54AHCT02, SN74AHCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS262B — DECEMBER 1995 — REVISED MARCH 1996
— EE——

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

These devices contain four independent 2-input
NOR gates that perform the Boolean function
Y=A « BorY = A + B in positive logic.

The SN54AHCTO2 is characterized for operation
over the full military temperature range of —-55°C
to 125°C. The SN74AHCTO2 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

logic symbolt

1A
1B

2A
2B

3A
3B

4A
4B

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

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

EPIC is a trademark of Texas Instruments Incorporated.

(TOP VIEW)
1Y [ ~ 14%Vcc
1A (]2 13{] 4Y
1B[]3 12[] 48
2Y[l4 11[] 4A
2A(ls 10f] 3y
2B[ls ofl3B
GND [}7 sll3A

SN54AHCTO02. . . J OR W PACKAGE
SN74AHCTO2...D, DB, N, OR PW PACKAGE

SN54AHCT02 . . . FK PACKAGE

(TOP VIEW)

Q
&)
Tz 2%

=z

3212019
1B[]4 18[]
NC([]s 17[0
2Y[ls 16[]
Nc D7 15[]
2A[]8 14[]
910 11 1213
o e o 1 ¥ o 1
Ro938
0]

NC - No internal connection

4B
NC
4A
NC
3Y

PRODUCT PREVIEW Information concerns products In the formative or
devel Characteris

INSTRUMENTS

Copyright © 1996, Texas Instruments Incorporated
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M3IA3Hd 1ONAo0dd

SN54AHCT02, SN74AHCTO02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS2628B - DECEMBER 1995 — REVISED MARCH 1996

logic diagram (positive logic)

1A 2 >)—1 1Y 3A : >)-—l 3y
1B 3—. 3B ——i
2A 4 4A 13

2y )4
28 ZDO——— w 2

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

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

Supply vOItage range, VGG vt v vvrtint ittt ittt -05Vto7V
Input voltage range, Vi(see Note 1) ......oeiiiiiiiiiiiiii it -05Vto7V
Output voltage range, Vo (see Note 1) ....einiiiiiiiii e -05Vto7V
Input clamp current, Ik (V] <0) ounrinii it et it i i e -20 mA
Output clamp current, Iok (VO <0 0r VO >VEE) «ovnvniiiiiiiiiiiiiiiiii it -20 mA
Continuous output current, Ig (Vo =010 Veg) wvvnvviiiiii i +25 mA
Continuous current through Voo OrGND ..o oniiii e 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25W

DB or PWpackage ............. 0.5W

Npackage ...................n. 11W
Storage temperature range, Tgtg -+« v vvvvrniiiii i —-65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHCT02 | SN74AHCTO02 UNIT
MIN MAX| MIN MAX
Vce Supply voltage 45 5.5 4.5 5.5 Vv
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \Y
\'] Input voltage 0 5.5 0 5.5 Vv
Vo Output voltage 0 Vgo 0 Vce \'
IoH High-level output current -8 -8| mA
loL Low-level output current 8 8| mA
AYAv  Input transition rise or fall rate 20 20 | ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

3-22
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SN54AHCT02, SN74AHCT02

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS262B - DECEMBER 1995 ~ REVISED MARCH 1996

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

PARAMETER TEST CONDITIONS Vee Ta =25°C SNS4AHCTO2 | SN74AHCTO2 UNIT
MIN  TYP MAX| MIN MAX| MIN MAX
loH =-50 pA 315 3.65 3.15 3.1
VoH s 45V 5 v
IOH = -8 mA 25 2.4 2.4
loL =50 0.1 A .
VoL OL =50 A 45V 0 ol
loL =8 mA 0.36 0.44 0.44
I V| =V or GND 55V 0.1 +1 +i pA
Icc V) =Vgg or GND, lo=0 55V 2 20 201 pA
Oneinputat3.4 V,
Alget Other inputs at GND or VoG 55V 1.35 15 15] mA
loff Vo=55V oV 0.5 5| pA
(o] V| =Vgc or GND 5V 4 10 10 pF
* On products compliant to MIL-PRF-38535, this parameter does not apply.
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vgc.
switching characteristics over recommended operating free-air temperature range,
Vg =5V +0.5 V (unless otherwise noted) (see Figure 1)
FROM TO OUTPUT StsaproTe
U - o
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25"C mn wmax| UNT
MIN TYP MAX
1] * 1
PLH' AorB Y CL=15pF ns
tPHL 1
t 1
PLH AorB Y CL =50 pF ns
tPHL 1
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Ve =5V 0.5V (unless otherwise noted) (see Figure 1)
SN74AHCTO2
FROM TO OUTPUT T
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max| UNT
MIN TYP MAX
tPLH 1
AorB Y CL=15pF ns
tPHL L 1
I 1
PLH AorB Y Ol = 50 pF ns
tPHL 1
noise characteristics, Vgg = 5 V, C|_ = 50 pF, Ta = 25°C (see Note 4)
SN74AHCTO02
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic VoL -0.8 \
VoH(v) Quiet output, minimum dynamic VoH \
ViHD)  High-level dynamic input voltage 2 \
Vii(p)  Low-level dynamic input voltage 0.8 \'
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
‘U TEXAS
INSTRUMENTS
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M3IA3Hd LONAOHd

SN54AHCT02, SN74AHCT02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCLS262B - DECEMBER 1995 — REVISED MARCH 1996

operating characteristics, Vo =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 17 pF
PARAMETER MEASUREMENT INFORMATION
————— 3V
Input
From Output Test (see Note B) 1.5V 1.5V
Under Test P | | ov
oint | |
CL tPLH —¢—¥ le—sL tppL

(see Note A) I PLH | | I v
= In-Phase : 15V 15V OH

Output | i v
LOAD CIRCUIT | | oL

t
toHL —f¢—] 9= tH

'/

Out-of-Phase I ' v OH
Output 1.5V 1.5
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES
NOTES: A. Cg includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHC04, SN74AHC04
HEX INVERTERS

SCLS231C - OCTOBER 1995 — REVISED MARCH 1996

® Operating Range 2-V to 5.5-V Vg SN54AHCO4. .. J OR W PACKAGE
SN74AHCO4 . .. D, DB, N, OR PW PACKAGE
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process
® High Latch-Up Immunity Exceeds 250 mA 1AL Yo Ve
Per JEDEC Standard JESD-17 1Y[l2 13]] 6A
® ESD Protection Exceeds 2000 V Per 2A[]3 12[) 6Y
MIL-STD-883C, Method 3015; Exceeds 200 V 2Y[l4 1] 5A
Using Machine Model (C = 200 pF, R = 0) 3Al}s 10]) 5Y
® Package Options Include Plastic avyfe  oflaa
Small-Outline (D), Shrink Smali-Outline GND 7 sfl 4y
(DB), Thin Shrink Small-Outiine (PW), and
Ceramic Flat (W) Packages, Ceramic Chip SN54AHCO4 . . . FK PACKAGE
Carriers (FK), and Standard Plastic (N) and (ToP VIEW)
Ceramic (J) 300-mil DIPs > < (zb § <
description 3 o
Y
The 'AHC04 contain six independent inverters. Sé 4 18[] 6
. . 5 17[J NC
These devices perform the Boolean function
VR 2Y[ls 16E Zg
NC |7 15
The SN54AHCO04 is characterized for operation 3A0s 14[] 5Y
over the full military temperature range of -55°C 210 11 12 13
to 125°C.The SN74AHCO04 is characterized for T >0 0> <
operation from —40°C to 85°C. - R
FUNCTION TABLE NC - No internal connection
(each inverter)
INPUT [ OUTPUT
A Y
H L
L H
logic symbolt
n - 1 2 1Y
2n S P
n — % gy
4A 9 N 8 4y
5A " 10 gy
6A 13 N 12 6Y

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date.
Products conform to specifi uﬂomp‘rmd torms 01' exas Instruments

standard warranty.
testing of all parameters.

Include

Copyright © 1996, Texas Instruments Incorporated
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SN54AHC04, SN74AHCO04
HEX INVERTERS

SCLS231C - OCTOBER 1995 — REVISED MARCH 1996

A [Do—— v

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

logic diagram (positive logic)

Supply vOIAgE raNGE, VO -« vt ertit it et te ettt eie i ateneaneaeanennens -05Vto7V
Input voltage range, Vi (see.Note 1) . ... i e e -05Vto7V
Output voltage range, Vo (see Note 1) .....ovuiieiii i -0.5VtoVgc+05V
Input clamp current, Ik (V] <0) o .uenniie i ettt ettt et e i -20 mA
Output clamp current, Iog (VO <O OrVO>VEE) wvvvrvvreneniiiiiiiin i eiiiiiaeneienenns 20 mA
Continuous output current, lo (Vo =0t0VGE) +vvvvrieiiiiiii it 25 mA
Continuous current through Voo or GND ... +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ................... 1.25 W

DB or PW package ............. 05w

Npackage ..........ccccvnnenn. 1.1W
Storage temperature range, Tgyg . ..o vvvveiiiiiii -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHC04 | SN74AHCO04 UNIT
MIN MAX| MIN MAX

Voc  Supply voltage 2 5.5 2 5.5 v
Veg=2V 1.5 1.5

VIH High-level input voltage Vecc=3V 2.1 2.1 v
Vcc=55V 3.85 3.85
Vog=2V 0.5 0.5

VIL Low-level input voltage Voc=3V 0.9 0.9 \
Vecc=55V 1.65 1.65

\ Input voltage 0 5.5 0 5.5 "

Vo Output voltage 0 Vgce 0 Vece \
Vecc=2V -50 50| pA

IOH High-level output current Vcc=33V+03V —4 -4 mA
Vcc=5V+05V -8 -8
Vec=2V 50 50| uA

loL Low-level output current Vecc=33V+03V 4 4 mA
Vcc=5V+05V 8 8

AVAv  Input transition rise or fall rate vVec=33V£03V 100 100 nsiV
Vcc=5V+05V 20 20

TA Operating free-air temperature -55 1251 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

{’? TExAS
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SN54AHCO04, SN74AHC04
HEX INVERTERS

SCLS231C — OCTOBER 1995 — REVISED MARCH 1996

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

= 25° 7
PARAMETER TEST CONDITIONS Vee T =25°C SNS4AHCO4 | SN74AHCO4 UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 1.9 19
IOH = -50 pA 3v| 29 3 2.9 2.9
VOH 45V| 44 45 4.4 4.4 v
IOH = —4 mA 3v| 258 2.48 2.48
IoH = -8 mA 45V | 3.94 338 3.8
2V 0.1 0.1 0.1
loL = 50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 0.1 \
IoL = 4 mA 3V 0.36 0.5 0.44
loL = 8 mA 45V 0.36 0.5 0.44
I V| = VgG or GND 55V 0.1 +1 1] pA
Icc V| =Vgg or GND, lo=0 55V 2 20 20 uA
(o] V| = Vg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee =3.3 V0.3V (unless otherwise noted) (see Figure 1)
SN54AHC04
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MIN MAX UNIT
MIN TYP MAX
tpLH* 5 71 1 85
PLH A Y CL =15 pF ns
tPHL" 5 741 1 85
t 75 106 1 12
PLH A Y CL = 50 pF ns
tPHL 75 106 1 12
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vce =3.3V +0.3V (unless otherwise noted) (see Figure 1)
SN74AHC04
FROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MIN MAX UNIT
MIN TYP MAX
t 5 74 1 85
FLH A Y CL=15pF ns
tPHL 5 7.1 1 8.5
t 75 10.6 1 12
PLH A Y Cy =50 pF ns
tPHL 75 106 1 12
‘V TEXAS
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SN54AHC04, SN74AHC04
HEX INVERTERS

SCLS231C ~ OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,

Voo =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM ° AD SN54AHC04
T LO ~
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max| UNT
MIN TYP MAX
tPLH" X . 1 .
PLH A Y CL=15pF 38 85 L
tPHL* 38 55 1 65
4 . 7. 1 R
PLH A Y CL =50 pF 53 75 851 s
tPHL 5.3 7.5 1 8.5
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
. switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)
FRO o SN74AHC04
ROM T LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn max | UM
MIN  TYP MAX
4 3.8 5.5 1 6.5
PLH A Y Cp=15pF ns
tPHL 3.8 5.5 1 6.5
t] 5.3 75 1 8.5
PLH A Y CL =50 pF ns
tPHL 53 75 1 85
noise characteristics, Vog = 5 V, C = 50 pF, Tp = 25°C (see Note 4)
SN74AHC04
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 04 \
VoL(v) Quiet output, minimum dynamic VoL -04 \
VOH(v) Quiet output, minimum dynamic VoH 4.8 \
ViHD) High-level dynamic input voltage 3.5 Vv
VIL(D) Low-level dynamic input voltage 1.5 \'
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 12 pF

‘Vf TeExAS
INSTRUMENTS
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SN54AHC04, SN74AHCO04
HEX INVERTERS

SCLS231C - OCTOBER 1995 - REVISED MARCH 1996

PARAMETER MEASUREMENT INFORMATION

————— Vee
From Output Input
Test 50% Vce 50% V|
Under Test po (see Note B) | N—"C oy
CL _1‘__”' ) "”"J'
(ses Note A) I PLH I ! P
! | | ——— VoH
In-Phase | 50% V?c 50% Voo
Output V,
LOAD CIRCUIT | ! o
——t
tPHL | PLH
| | VoH
Out-of-Phase 50% Voo 50% Voo
Output ——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty = 3 ns, tf = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHCU04, SN74AHCUO04
HEX INVERTERS

SCLS234A - OCTOBER 1995 — REVISED MARCH 1996

® Operating Range 2-V to 5.5-V VCC SN54AHCU04 ... J OR W PACKAGE
® EPIC™ (Enhanced-Performance Implanted SNT4AHCUO4. "(TDC’,,E 3’"?‘,8“ PW PACKAGE
CMOS) Process
® Unbuffered Outputs 1A J 14{] Vee
® High Latch-Up Immunity Exceeds 250 mA 1Y [l 2 13]] 6A
Per JEDEC Standard JESD-17 2A(l3 12[] 8Y
® ESD Protection Exceeds 2000 V Per 2v[la  nflsA
MIL-STD-883C, Method 3015; Exceeds 200 V 3a(ls 1of] 5Y
Using Machine Model (C = 200 pF, R = 0) 3y (le ofl 4A
® Package Options Include Plastic GND[}7 8]l 4y
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and SN54AHCUO4 . . . FK PACKAGE
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW)
Carriers (FK), and Standard Plastic (N) and > <0 S«
Ceramic (J) 300-mil DIPs --Z> O
description oAl 2212 1918[ oy
NC NC
The ’AHCUO04 contain six independent inverters. oy Z EE 5A
These devices perform the Boolean function ne 7 150 NG
Y =A. Internal circuitry consists of single-stage safs 14l 5y
inverters that can be used in analog applications 910 11 12 13
such as crystal oscillators. o | ¥ o o
. . . 599% 3
The SN54AHCUO4 is characterized for operation §<
over the full military temperature range of -565°C ) ]
to 125°C. The SN74AHCUO4 is characterized for NG ~No internal connection
operation from —40°C to 85°C.
FUNCTION TABLE
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1A ; 1 ;i 1Y
2A . TS 2y
3A . P 3y
aA EPPE— >——1§ ay
A T
6A — | >~ Y

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

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
P g does not Include

standard warranty.
testing of all parameters.

Copyright © 1996, Texas Instruments Incorporated
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SN54AHCUO04, SN74AHCU04

HEX

INVERTERS

SCLS234A - OCTOBER 1995 — REVISED MARCH 1996

logic diagram (positive logic)

A [>o- v

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

Supply VORAGE raNG8, VGG -+t v vttt ettiteee it eee et enenenrnes -05Vto7V
Input voltage range, Vi (See NOte 1) . ..o irii e et -05Vto7V
Output voltage range, Vo (see Note 1) ....... ..ot -0.5VtoVgc+05V
Input clamp current, Ik (V1< 0) cu v ettt et ettt i it e -20 mA
Output clamp current, Iok (VO <O OFr VO >VEE) «vvverererniniiiiiii e iiiee i aiaenenanns 20 mA
Continuous output current, Io (Vo =0toVeg) -vvvvvnvninieiiinn. ettt +25 mA
Continuous current through Vo or GND . .ove ittt et ce e +50 mA
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package ................... 1.256 W

DB or PWpackage ............. 05W

Npackage .................... 11W
Storage temperature range, Tatg - -+« v e crvtmrmnnnniintt i -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHCU04 | SN74AHCU04 UNIT
MIN MAX| MIN MAX

\ole} Supply voltage 2 5.5 2 5.5 Vv
Vecc=2V 1.7 1.7

ViH High-level input voltage Vec=3V 24 24 v
Vocg=55V 4.4 4.4
Voc =2V 0.3 0.3

ViL Low-level input voltage Vcc=3V 0.6 0.6 \
Voo =565V 1.1 1.1

\ Input voltage 0 55 0 55 \"

Vo Output voltage 0 Voo 0 Vce \i
Voo =2V -50 -50| pA

loH High-level output current Vec=33V+03V -4 -4 mA
Voc=5V+05V -8 -8
Vec=2V 50 50| pA

loL Low-level output current Vec=33V+03V 4 4 mA
Vcc=5V+05V 8 8

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

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN54AHCU04, SN74AHCU04
HEX INVERTERS

SCLS234A - OCTOBER 1995 — REVISED MARCH 1996

electrical characteristics over recommended
otherwise noted)

operating free-air temperature range (unless

TA = 25°C SN54AHCU04 | SN74AHCU
PARAMETER TEST CONDITIONS Vee A %1 unir
MIN TYP MAX| MIN MAX| MIN MAX
2v| 18 2 1.8 1.8
IOH =50 pA 3v| 27 3 27 2.7
VOH 45V 4 45 4 4 Vv
IOH = —4 mA 3V| 258 2.48 2.48
IoH =8 mA 45V | 394 38 3.8
2V 0.2 0.2 0.2
loL = 50 pA 3V 0.3 0.3 0.3
VoL 45V 0.5 0.5 05| v
IoL = 4 mA 3V 0.36 05 0.44
IoL =8 mA 45V 0.36 05 0.44
Iy V) =Vgc or GND 55V 10.1 *1 +1 pA
Icc V| =Vgc or GND, lo=0 55V 2 20 20| pA
Ci Vi = Vg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Voc =3.3V 0.3V (unless otherwise noted) (see Figure 1)
FROM TO OuTPUT SNospRooe
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  wmax | UNT
MIN TYP MAX
[ 5 89 110
PLH® A Y CL=15pF 05 ns
tPHL* 5 8.9 1 105
K 1.4 1
tPLH A Y CL =50 pF 78 LN R
tPHL 75 114 1 13
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Voo =3.3V +0.3V (unless otherwise noted) (see Figure 1)
oM R ouT SN74AHCU04
FR T UTPUT —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MmN max| UNT
MIN TYP MAX
[ 5 89 1105
PLH A Y CL=15pF ns
tPHL 5 8.9 1 105
[ 75 114 1 1
PLH A Y G = 50 pF 81 s
tPHL 75 114 1 13
INSTRUMENTS
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SN54AHCU04, SN74AHCU04
HEX INVERTERS

SCLS234A - OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,

Vec =5V 0.5 V (unless otherwise noted) (see Figure 1)

SN54AHCU04
FROM TO OUTPUT -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MIN  MAX UNIT
MIN TYP MAX
t * 3.5 5.5 1 6.5
PLH A Y CL=15pF ns
tPHL* 3.5 55 1 6.5
t 5 7 1
PLH A Y CL =50 pF 8 ns
tPHL 5 7 1 8
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Voo =5V £ 0.5V (unless otherwise noted) (see Figure 1)
SN74AHCU04
FROM TO OUTPUT "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C mn max | UNT
MIN TYP MAX
t 3.5 5.5 1 6.5
PLH A Y CpL=15pF ns
tPHL 3.5 5.5 1 6.5
t 5 7 1 8
PLH A Y Gy = 50 pF ns
tPHL 5 7 1 8
noise characteristics, Voc = 5 V, C = 50 pF, Ta = 25°C (see Note 4)
SN74AHCU04
PARAMETER UNIT
MIN TYP MAX
VoL(p)  Quiet output, maximum dynamic VoL 0.5 \'
VoL(v) _ Quiet output, minimum dynamic VoL -0.5 \
VOH(v) _Quiet output, minimum dynamic VoH 43 Vv
VIH(D) High-level dynamic input voltage 4 Vv
ViLpy  Low-level dynamic input voltage 1 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance Noload, f=1MHz 7.3 pF

‘5‘ TExAs
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SN54AHCU04, SN74AHCU04
HEX INVERTERS

SCLS234A - OCTOBER 1995 — REVISED MARCH 1996

PARAMETER MEASUREMENT INFORMATION

From Output Test Input
Under Test Point (see Note B) 50% Veg 50% Vce oV
l |

|
CL 'l‘_ﬁ le—
(see Note A) tPLH | | I PH
| | ——— VoH
L In-Phase I 50% Ve 50% Vce
Output | VoL
LOAD CIRCUIT ' f—>—
tPHL 'ﬂ—’l | PLH
I | VoH
Out-of-Phase 50%Voe # 50% Voo
Output ——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg = 50 Q, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHCT04, SN74AHCTO04
HEX INVERTERS

SCLS232B - OCTOBER 1995 ~ REVISED MARCH 1996

® Inputs Are TTL-Voltage Compatible

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

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

(TOP VIEW)
1A u14]Vcc
1Y[]2 13[] 6A
2A(]s 12f] 6Y
2Y[|4 1{]5A
3A[ls 10[] 5Y
SYES o[l 4A

GND[]7 sl 4y

Carriers (FK), and Standard Plastic (N) and (TOP VIEW)
Ceramic (J) 300-mil DIPs s <0 S«
-2 > ©
description
The 'AHCTO04 contain six independent inverters. 2AH 4
These devices perform the Boolean function NC []s 170
Y =A. 2Y{fle 16[]
NC 7 15[]
The SN54AHCTO04 is characterized for operation aafs 14
over the full military temperature range of -55°C 9 10 1112 13
to 125°C. The SN74AHCTO4 is characterized for ':';";“:_':'
operation from —40°C to 85°C. ® (zD A
FUNCTION TABLE NC - No internal connection
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt
1 2
1A 1 1Y
2A 3 N & 2y
3A S N 3y
4A 9 8 ay
5A .11—_._ L_w 5Y
6A 13—_ ;__12 6Y

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

EPIC is a trademark of Texas Instruments Incorporated.

SN54AHCT04 ... J OR W PACKAGE
SN74AHCTO04... D, DB, N, OR PW PACKAGE

SN54AHCTO04 . . . FK PACKAGE

6Y
NC
5A
NC
5Y

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

m;vgf v:ﬁrramy Production processing does not necessarily include % ’EXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1996, Texas Instruments Incorporated
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SN54AHCT04, SN74AHCT04
HEX INVERTERS

SCLS232B — OCTOBER 1995 ~ REVISED MARCH 1996

logic diagram (positive logic)

A >o v

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

Supply VOItage range, VGG « v vv vttt iit ittt i -05Vto7V
Input voltage range, Vi (see Note 1) . ... e e e -05Vto7V
Output voltage range, Vo (see Note 1) ..ot -05Vto7V
Input clamp current, [k (VI<OOrVi>Vog) coviiiiiii e -20 mA
Output clamp current, lok (VO <0 0rVo>VEE) «iviiiiiiiiiii it 20 mA
Continuous output current, lo (Vo =0t0VEE) «vvvviveiiiiii i 25 mA
Continuous current through Voo Or GND ..o 150 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25W

DBorPWpackage ............. 05W

Npackage ..............c...n. 11W
Storage temperature range, Tatg -« -+ -+ vrverereee i -65°C to 160°C

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

functi

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHCTO04 | SN74AHCTO04 UNIT
MIN MAX| MIN MAX
Vce Supply voltage 45 5.5 4.5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
\ Input voltage 0 55 0 5.5 Vv
Vo Output voltage 0 Vcec 0 Vgce \'
10H High-level output current -8 -8 mA
loL Low-level output current 8 8] mA
AYAV Input transition rise or fall rate 20 20| ns/V
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN54AHCT04, SN74AHCT04
HEX INVERTERS

SCLS232B - OCTOBER 1995 — REVISED MARCH 1996

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

Ta =25°C SN54AHCTO04 | SN74AHCT04
PARAMETER TEST CONDITIONS Vece A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
IoH = =50 3.15 3.65 3.15 3.15
VOH Ot = ~50 A 45V v
IOH = -8 MA 25 2.4 2.4
loL =50 0.1 0.1 0.1
VoL oL kh 45V Vv
loL=8mA 0.36 0.44 0.44
I V) = Vg or GND 55V +0.1 +1 #| pA
Icc V| =VgG or GND, lo=0 55V 2 20 20| pA
One input at 3.4 V,
Alget Other inputs at VoG or GND 55V 1.35 1.5 15| mA
(o] V| = Vg or GND 5V 4 10 10 pF
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VoG.
switching characteristics over recommended operating free-air temperature range,
Vcc =5V 0.5V (unless otherwise noted) (see Figure 1)
SN54AHCTO04
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25C MIN  MAX UNIT
MIN TYP MAX
|{ 4.7 6.7 1 75
PLH” A Y CL=15pF ns
tPHL* 4.7 6.7 1 7.5
|{ 5.5 7.7 1 8.5
PLH A Y CL =50 pF ns
tPHL 5.5 7.7 1 8.5
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vece =5V 0.5V (unless otherwise noted) (see Figure 1)
SN74AHCT04
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MIN MAX UNIT
MIN TYP MAX
t 47 6.7 1 75
£LH A v CL=15pF ns
tPHL 4.7 6.7 1 75
t 55 77 1 8.5
PLH A Y CL=50pF ns
tPHL 55 7.7 1 8.5
noise characteristics, Vog = 5 V, C_ = 50 pF, Tp = 25°C (see Note 4)
SN74AHCTO04
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.8 '
VoL(v) Quiet output, minimum dynamic VoL —0.8 \
ViH(D)  High-level dynamic input voltage 2 Vv
ViLip) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
‘U TEXAS
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SN54AHCT04, SN74AHCT04
HEX INVERTERS

SCLS232B - OCTOBER 1995 — REVISED MARCH 1996

operating characteristics, Vg =5V, Ta = 256°C

PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance Noload, f=1MHz 14 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test mpt N T 3V
Under Test | Point (see Note B) 1.5V 1.5V
ov
(see Note A) I
= In-Phase
Output
LOAD CIRCUIT
Out-of-Phase
Output

NOTES: A. Cg includes probe and jig capacitance.

| | le—pl t
4 PHL
PLH —¢— I |
| | ——— VOH
| 15V 15V
! | VoL
tPHL __"_,{ H_I tPLH
| | VoH
S‘E 15V ZK 15V
——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 Q, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHC08, SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS236A - OCTOBER 1995 — REVISED MARCH 1996

® Operating Range 2-V to 5.5-V Vg¢ SN54AHC08. .. J OR W PACKAGE

® EPIC™ (Enhanced-Performance Implanted SN74AHCOS.... %&B\'/re've)n PW PACKAGE
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA 1t ~ 14l Vee
Per JEDEC Standard JESD-17 1B[]2 13 a 4B

® ESD Protection Exceeds 2000 V Per 1Ylls  12[]4A
MIL-STD-883C, Method 3015; Exceeds 2A[]4 1] 4y
200 V Using Machine Model (C = 200 pF, 2B[l5 10l 3B
R=0) 2YE 6 o[l 3A

® Package Options Include Plastic GND[}7 8]l ay
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and SN54AHCO8. . . FK PACKAGE
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW)
Carriers (FK), and Standard Plastic (N) and

n<Q 8o
<

Ceramic (J) 300-mil DIPs -—Z >
description 1v[a® 2" 200 aa
The 'AHCO08 are quadruple 2-input positive-AND ';i 5 17E T\?
gates. These devices perform the Boolean 6 16
function Y =A e B or Y = . o Ne 7 15[ NC
un_ctlon =AeBorY =A+B in positive s 14[] 38
logic. 910 1112 13
s o ¥ ¥ o o |
The SN54AHCO08 is characterized for operation % 29 %S
over the full military temperature range of -565°C 5]
to 125°C. The SN74AHCO8 is characterized for NG = No intermal connection
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 © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments
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SN54AHC08, SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS236A - OCTOBER 1995 — REVISED MARCH 1996

logic symbolt

1
1A & 3

2 1Y
18

4
2A 6

5 2y
2B

9
3A —— 8

10 |—— 3Y
38 ——

12
4A — 1

13 —————— 4Y
48—

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

logic diagram (positive logic)

T

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

Supply VOAGE raNGge, VGG v vreintie ittt ittt a i aeas -0.5Vto7V
Input voltage range, Vi (see Note 1) ... i -0.5Vto7V
Output voltage range, Vo (seeNote 1) ......vieiiiiii et -05VtoVgc+0.5V
Input clamp current, Ik (Vi< 0) c.oineie i e e i it it e —20 mA
Output clamp current, Iok (VO <00rVo>VEE) wiveiiiiiiiiiiiiiiiiii it +20 mA
Continuous output current, g (Vo=0to Vcg) ....... P +25 mA
Continuous current through Voo OrGND ....oieiei e +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25W

DBor PWpackage ............. 0.5W

Npackageé .................... 11W
Storage temperature range, Tgtg - - - vvvverrrrinnnit i —65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN54AHC08, SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS236A - OCTOBER 1995 ~ REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHC08 | SN74AHCO08 UNIT
MIN MAX| MIN MAX
\ole} Supply voltage 2 5.5 2 5.5 Vv
Voc=2V 1.5 1.5
VIH High-level input voltage Vecg=3V 2.1 2.1 \
Ve =55V 3.85 3.85
Vec=2V 0.5 0.5
ViL Low-level input voltage Veg=3V 0.9 0.9 \
Voc =565V 1.65 1.65
\ Input voltage 0 5.5 0 55 Vv
Vo Output voltage 0 Vce 0 Vgcec v
Veg=2V -50 -50 | pA
IoH High-level output current Vcg=3.3V+03V -4 -4 mA
Voc=5V+05V -8 -8
Vgo=2V 50 50 pA
loL Low-level output current Vecc=33V03V 4 4 mA
Vec=5V+05V 8 8
o Vecc=33V103V 100 100
At/Av  Input transition rise or fall rate ns/V
Vcc=5V+05V 20 20
TA Operating free-air temperature ’ -55 125 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

TA = 25°C SN54AHC08 | SN74AHCO08
PARAMETER TEST CONDITIONS Vee : UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 19 1.9
I0H =-50 pA av| 29 3 29 2.9
VOH 45V| 44 45 44 44 v
IOH = —4 MA 3v| 258 248 248
IOH = -8 MA 45V| 394 38 38
2V 0.1 0.1 0.1
loL =50 pA 3V 0.1 0.1 0.1
VoL : 45V 0.1 0.1 01| v
loL =4 mA 3V 0.36 05 0.44
IoL =8 mA 45V 0.36 05 0.44
Il |AorBinputs [V)=Vgeor GND 55V +0.1 +1 +1]| uA
Icc V| =V or GND, lo=0 55V 2 20 20| pA
Ci Vi = Vo or GND 5V 4 10 10| pF
i
INSTRUMENTS i
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SN54AHC08, SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS236A — OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Vec =3.3V 0.3V (unless otherwise noted) (see Figure 1)

FROM TO OUTPUT S e
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max | UNT
MIN TYP MAX
tpLH* 62 88 1 105
PLH AorB Y CL=15pF ns
tPHL* 62 88 1 105
1 87 123 1 14
PLH AorB Y CL =50 pF ns
tPHL 87 123 1 14
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Voo =3.3V 0.3V (unless otherwise noted) (see Figure 1)
o R ouTP SN74AHC08
FROM T UTPUT —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| UMT
MIN TYP MAX
t 62 88 1105
PLH AorB Y CL=15pF ns
tPHL 6.2 8.8 1 105
87 123 1 14
1PLH AorB Y CL =50pF ns
tPHL 87 123 1 14
switching characteristics over recommended operating free-air temperature range,
Voe =5V £ 0.5V (unless otherwise noted) (see Figure 1)
o 0 ouT SN54AHC08
FROM UTPUT —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max | N7
MIN TYP MAX
t * 43 5.9 1 7
PLH* AorB Y CL=15pF ns
tPHL 4.3 5.9 1 7
t ] 7.9 1
PLH AorB Y Gy = 50 pF 28 1 n
tPHL 5.8 79 1 9
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
SN74AHC08
FROM TO OUTPUT "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MmN max | UNT
MIN TYP MAX
t 43 59 1 7
PLH AorB Y CL=15pF ns
tPHL 43 5.9 1 7
t 58 7.9 1 9
PLH AorB Y CL =50 pF ns
tPHL 5.8 79 1 9
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SN54AHC08, SN74AHC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS236A — OCTOBER 1995 — REVISED MARCH 1996

noise characteristics, Vgg =5 V, C = 50 pF, Ta = 25°C (see Note 4)

PARAMETER SN74AHC0S UNIT
MIN TYP MAX
VoL(p)  Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.8 '
VIH(D) High-level dynamic input voltage 3.5 )
VIL(D) Low-level dynamic input voltage 15 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 18 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test mput N T Vee
Under Test | Point (see Note B) 50% Vce 50% Voe
ov
CL | |
(see Note A) I tPLH —¢ | |I‘ .Il tPHL

|
| | ——— VoH
In-Phase I 50% Vce 50% Vce
Output | VoL
| l—»—t,
tPHL —I‘—’| | PLi
| | VoH
Out-of-Phase 50% Voo 50% Voo
Output ——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

LOAD CIRCUIT

NOTES: A. Cp includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =50 Q, t, =3 ns, tf = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

'@‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



2.4



SN54AHCT08, SN74AHCTO8
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS237A - OCTOBER 1995 — REVISED MARCH 1996

Inputs Are TTL-Voltage Compatible

EPIC™ (Enhanced-Performance Implanted
CMOS) Process

High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The 'AHCTO08 are quadruple 2-input positive-AND
gates. These devices perform the Boolean
function Y =AeBorY =A + B in positive
logic.

The SN54AHCTOS is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AHCTO8 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

SNS54AHCTO08. . .
SN74AHCTO8. ..

INPUTS

OUTPUT

A B

Y

H H
L X
X L

H
L
L

EPIC is a trademark of Texas Instruments Incorporated.

(TOP VIEW)
o

1A
1B ]
1Y ]
2A[
28]
2yl
GND [

14llVee
13[] 4B
12[] 4A
1l ay
10]) 3B
9] 3A
8fl 3y

N OO WwN -

SN54AHCTOS . ..
(TOP VIEW)

Q
m <O S

fEzS

what212 1918E
NC[]s 17(]
2A[] s 16[]
NC 7 15[]
2B[]8 14[]
910 1112 13

2853
&

NC - No internal connection

J OR W PACKAGE
D, DB, N, OR PW PACKAGE

FK PACKAGE

4A
NC
4Y
NC
3B

PRODUCTION DATA Information Is current as of 1publkauo n date.
Products conform to specifications per the terms of

standard warranty. Production processing does not necessarily Includa
testing of all parameters.

b TEXAS
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Copyright © 1996, Texas Instruments Incorporated
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SN54AHCTO08, SN74AHCTO08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS237A - OCTOBER 1995 — REVISED MARCH 1996

logic symbolt

1" — & 3

2 1y
1B
A — 6

5 2y
28

9
BA e 8

10 ———— 3y
3B ————

12
N — 1

13 ———— 4y
48—

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 (positive logic)

—D—

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

Supply VORAGE raNge, VGG « v vv vt rerntmetntiitititintiiineieiniisiiennenesnannens -05Vto7V
Input voltage range, Vi(seeNote 1) . ..ot e -05Vto7V
Output voltage range, Vo (SEENOte 1) ....irii ittt -0.5Vto7V
Input clamp current, Ik (V<O OrVi>VEE) cviriiiiiii ittt i i i iiei et —-20 mA
Output clamp current, Iok (VO <00rVo>VEE) cvveininiiiiiiiiiiiiiiiiiii i ciiienenes —20 mA
Continuous output current, Ig (Vo =010 Vo) «vvvveiniiniiiiiii i +25 mA
Continuous current through Voo OrGND ..o e +50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package ................... 1.25W

DBorPWpackage ............. 05W

Npackage ............ceeennn. 11w
Storage temperature range, Tgtg «..ovvvvviiiiii i —-65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN54AHCT08, SN74AHCT08

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS237A ~ OCTOBER 1995 ~ REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHCT08 | SN74AHCTO08 UNIT
MIN MAX| MIN MAX

Vce Supply voltage 4.5 5.5 4.5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 55 0 5.5 \
Vo Output voltage 0 Vce 0 Vce \'
IOH High-level output current -8 -8 mA
loL Low-level output current 8 8| mA
AVAV Input transition rise or fall rate 20 20| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

TA =25°C SN54AHCTO08 | SN74AHCTO08
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
loH =-50 3.15 3.65 3.15 3.156
VoH Ot = 50 kA 45V v
IoH =-8 MA 25 2.4 2.4
loL =50 0.1 0.1 0.1
VoL OL = 50uA 45V v
loL=8mA 0.36 0.44 0.44
Iy V) = Vg or GND 55V 10.1 1 +1 pA
Icc V| =Vgg or GND, lo=0 55V 2 20 20 pA
One inputat 3.4 V,
alcct Other inputs at VoG or GND 85V 1.35 15 15 mA
loff Vo=55V ov 0.5* 5 pA
Ci V| =Vgg or GND 5V 4 10 10| pF
* On products compliant to MIL-PRF-38535, this parameter does not apply.
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VGg.
switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)
SN54AHCT08
FROM TO LOAD Y
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MIN  MAX UNIT
MIN TYP MAX
tPLH* 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL" 5 6.9 1 8
t 5.5 7.9 1 9
FLH AorB Y Gl =50 pF ns
tPHL 5.5 7.9 1 9
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
‘b TEXAS
INSTRUMENTS
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SN54AHCT08, SN74AHCT08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS237A - OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Voo =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM To o SN74AHCTO08
LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MmN max| UNT
MIN TYP MAX
t 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 5. 79 1
FLH AorB Y CL =50pF S il R
tPHL 55 79 1 9
noise characteristics, Voc = 5 V, C = 50 pF, Tp = 25°C (see Note 4)
SN74AHCTO
PARAMETER 8 UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.4 0.8 v
VoL(v) Quiet output, minimum dynamic VoL -04 -08 \
ViHD)  High-level dynamic input voltage 2 \"
ViLpp)  Low-level dynamic input voltage 0.8 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vogg =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 18 pF
PARAMETER MEASUREMENT INFORMATION
From Output Test mput /. N\ ... 3v
Under Test Point (see Note B) 15V 1.5V ov
| |
CL
(see Note A) tPLH —H H tPHL
| | ——— VoH
= In-Phase | 15V 15V
Output ' VoL
LOAD CIRCUIT tPHL _p_.‘ lﬂ_'l_ tpLH
I | VoH
°""°"C';"‘t:z‘: 15V 15V
——= VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf = 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

X3
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238B - OCTOBER 1995 ~ REVISED MARCH 1996

® Operating Range 2-V to 5.5-V Vg¢

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Smatl-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The 'AHC14 contain six independent inverters.
These devices perform the Boolean function
Y=A

Each circuit functions as an independent inverter,
but because of the Schmitt action, the inverters
have different input threshold levels for positive-
going (VT,) and negative-going (VT-) signals.

The SN54AHC14 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AHC14 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUT | OUTPUT
A Y
H L
L H

EPIC is a trademark of Texas Instruments Incorporated.

SN54AHC14. . .J OR W PACKAGE
SN74AHC14...D, DB, N, OR PW PACKAGE
(TOP VIEW)

1Al ~ 1) Vee

1Y []2 13[] 6A

2A(ls 12[] Y

2Y |4 1) sA

3Alls 10l 5Y

av[ls of] 4A
GND [}7 8f] ay

SN54AHC14. . . FK PACKAGE
(ToP VIEW)
> <O 8«

-2 > ©

N AL 201918[ &Y
NC([]s 17[J NC
2Y[]s 16[] 5A
NC[D7 15[] NC
3A[] 8 14[] 5Y

910 11 12 13

e | o ¥ ¥ o |

>0 0> <

nZzz< <

G

NC - No internal connection

PHODUOTION DATA Information Is current as of publication date.
roducts conform to specifications per the terms of Texas Instruments
mndud warranty, P does not y include

{‘TEXAS

Copyright © 1996, Texas Instruments Incorporated
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238B - OCTOBER 1995 — REVISED MARCH 1996

logic symbolt

1 2

1A iy S~ 1Y
3 4

2A S 2y
5 6

3A P 3y
9 8

m — ‘ 4y
11 10

5A ———— 5Y
13 12

6A ————] " &Y

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 (positive logic)

A bc Y

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

Supply voltage range, VoG - o v vt i i e e -05Vto7V
Input voltage range, Vi(see Note 1) ...ovueinniiii i i -05Vto7V
Output voltage range, Vo (seeNote 1) ..o, -0.5VtoVgc +0.5V
Input clamp current, Ik (V1< 0) . .eoiti i e e i et i e e -20mA
Output clamp current, Iok (VO <0 0rVo>VEE) cvveervrrniiiiiiiiiiiiiiiiiiiiiannns R +20mA
Continuous output current, o (Vo =0t0VEE) «vvvieiiiini i +25 mA
Continuous current through Voo OrGND ...oiiinii i + 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):Dpackage ................... 1256 W

DBorPWpackage ............. 0.5W

Npackage ...............c..... 11w
Storage temperature range, Tgtg .« ..o vevvieriiiiiie -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238B - OCTOBER 1995 — REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHC14 | SN74AHC14 UNIT
MIN MAX| MIN MAX
Vcc  Supply voltage 2 5.5 2 5.5 Vv
\Y Input voltage 0 5.5 0 5.5 Vv
Vo Output voltage 0 Voo 0 Voo \
Voc=2V -50 50| pA
IOH High-level output current Vcc=33V+0.3V -4 -4
Ve =5V+05V -8 S ™
Vec=2V 50 50| pA
loL Low-level output current Vocc=33V+03V 4 4 mA
Vcc=5V+05V 8 8
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

TA = 25°C SN54AHC14 | SN74AHC14
PARAMETER TEST CONDITIONS Vee A C UNIT
MIN TYP MAX|{ MIN MAX| MIN MAX
VT, 3V 2.2 22 2.2
Positive-going 45V 3.15 3.156 3.15 Vv
input threshold voltage 55V 3.85 3.85 3.85
VT- 3V 0.9 0.9 0.9
Negative-going 45V ]| 135 1.35 1.35 \"
input threshold voltage 55V | 1.65 1.65 1.65
3V 0.3 1.2 0.3 1.2 0.3 12
avy 45V 04 14 0.4 1.4 0.4 1.4 \"
Hysteresis (VT4 - VT-) - - . " - - -
55V 0.5 1.6 0.5 1.6 0.5 1.6
2V 1.9 2 1.9 1.9
IOH =-50 pA 3v| 29 3 2.9 2.9
VoH 45V 4.4 45 4.4 4.4 Y
IOH = —4 mA 3V| 258 2.48 2.48
IOH = -8 mA 45V | 3.94 3.8 3.8
2V 0.1 0.1 0.1
IoL = 50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| Vv
loL =4 mA 3v 0.36 0.5 0.44
loL=8mA 45V 0.36 0.5 0.44
] Vi =Vcc or GND 55V +0.1 +1 +1 HA
Icc Vi=VoccorGND, Ip=0 55V 2 20 20| pA
Ci V) = Voc or GND 5V 2 10 10| pF
‘V TEXAS
INSTRUMENTS
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SN54AHC14, SN74AHC14

HEX SCHMITT-TRIGGER INVERTERS

SCLS238B ~ OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1) :

SN54AHC14
FROM TO OUTPUT —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MmN max | UNT
MIN TYP MAX
tpLH" 83 128 1 1
PLH A Y CL =15 pF 51 s
tPHL" 83 128 1 15
tpLH A v CL=50pF 108 163 1185 o
tPHL 108 163 1 185
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Voo =3.3 V£ 0.3V (unless otherwise noted) (see Figure 1)
o o SN74AHC14
FROM TO UTPUT -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| UNT
MIN TYP MAX
t 83 128 1 1
PLH A Y CL=15pF S ns
tPHL ) 83 128 1 15
t 10.8 16.3 1 185
PLH A Y CL =50 pF _ ns
tPHL 108 163 1 185
switching characteristics over recommended operating free-air temperature range,
Voo =5V 0.5V (unless otherwise noted) (see Figure 1)
o ' o oUTPUT SN54AHC14
FROM T UTP —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max | UNT
MIN TYP MAX
tPLH" 55 86 1 10
PLH A Y CL=15pF ns
tPHL" 5.5 8.6 1 10
7 106 1 12
1PLH A Y CL =50 pF ns
tPHL 7 106 1 12
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)
SN74AHC14
FROM TO OUTPUT -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max | UNT
MIN TYP MAX
t 5.5 6 1 1
PLH A Y CL = 15pF 8 0l s
tPHL 55 86 1 10
t 7 106 1 12
PLH A Y Oy =50 pF ns
tPHL 7 10.6 1 12
'b TEXAS
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238B ~ OCTOBER 1995 — REVISED MARCH 1996

noise characteristics, Vog =5V, C_ = 50 pF, t; = t; = 3 ns, Ta = 25°C (see Note 4)

SN74AHC14
PARAMETER UNIT
MIN TYP MAX
VoL(p)  Quiet output, maximum dynamic VoL 0.8 Vv
VoL(v) Quiet output, minimum dynamic VoL -0.4 Y
VOH(v) Quiet output, minimum dynamic VOH 4.6 \Y
ViHD)  High-level dynamic input voltage 3.5 \
VIL(D) Low-level dynamic input voltage 1.5 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vogc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance No load, f=1MHz 9 pF
PARAMETER MEASUREMENT INFORMATION
From Output Tost mput  / \ T Vee
Under Test (see Note B) 50% Vee 50% Voo
Point | | ov
CL | | l—p
(see Note A) I tPLH —&—» | T~ tPHL
= | I ——— VoH
m-OPL'u‘ta?t I 50% Voo 50% Voo
P | VoL

LOAD CIRCUIT

Out-of-Phase
Output

NOTES: A. Cy includes probe and jig capacitance.

tPHL —H—-D| ﬂ—'l-' tPLH

[ | VoH
50% Vce 50% Vco
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf=3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHCT14, SN74AHCT14
HEX SCHMITT-TRIGGER INVERTERS

SCLS246B - OCTOBER 1995 — REVISED MARCH 1996
R

Inputs Are TTL-Voltage Compatible

EPIC™ (Enhanced-Performance implanted
CMOS) Process

High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The '"AHCT14 contain six independent inverters.
These devices perform the Boolean function
Y =A.

Each circuit functions as an independent inverter,
but because of the Schmitt action, the inverters
have different input threshold levels for
positive-going (VT,) and for negative-going (V1-)
signals.

The SN54AHCT 14 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AHCT14 is characterized for
operation from —40°C to 85°C.

SNS54AHCT14...J OR W PACKAGE
SN74AHCT14...D, DB, N, OR PW PACKAGE
(TOP VIEW)

U

1A[
1Y ]
2A[l
2Y ]
3A ]
ay
GND

14[] Veo
13]) 6A
12[) 6Y
11[] 5A
10]] sY
of] 4A
8f] ay

NOoO O s WOWN =

SN54AHCT14 . .. FK PACKAGE
(TOPVIEW)
><g é’ P
J SN SN ) G ) ) )
3212019 [4

18

eY
17[} NC
16[] 5A
15[] NC

14[] sY
1112 13

2A
NC
2y
NC
3A

® NO O

9 10
>0 0>
mZZY

NC - No internal connection

FUNCTION TABLE
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
EPIC is a trademark of Texas Instruments Incograted.
PRODUCTION DATA information is eumm 3 ﬂmn date. Copyright © 1996, Texas Instruments Incorporated
Products conform 1o specifications per “ unm d l
testing of all parameters. 9 doos
INSTRUMENTS
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SN54AHCT14, SN74AHCT14
HEX SCHMITT-TRIGGER INVERTERS

SCLS246B — OCTOBER 1995 — REVISED MARCH 1996

logic symbolt

1 2

1A T N = v
3 N 4

2A 2y
5 6

3A° P— 3Y
9 8

4A P gy
11 10

54— 5y
13 12

6A —— — P—" &

.

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 (positive logic)

A @cﬁ Y

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

Supply VOItage range, VoG « o v vttt ittt e e -05Vto7V
Input voltage range, Vi (SeeNote 1) ..ot -05Vto7V
Output voltage range, Vo (€ NOote 1) .. .eineiiii e -05Vto7V
Input clamp current, ik (V<O OrVi>VEE) coneiniiiiiii e -20 mA
Output clamp current, lok (VO <O00rVo>VEoE) coveriniiiiiiiiii i i e -20 mA
Continuous output current, Io (Vo =01t0Vog) vovvvvninii +25 mA
Continuous current through Voo Or GND ..o i +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.256 W

DB or PWpackage ............. 05W

Npackage ...........cooevennn. 11W
Storage temperature range, Tgtg - .- «evvvrvnriiiinei —65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHCT14 | SN74AHCT14 UNIT
MIN MAX| MIN MAX

Vce Supply voltage 45 55 4.5 5.5 Vv
VIH High-level input voltage 2.1 2.1 \'
ViL Low-level input voltage 0.5 0.5 \
Vi Input voltage 0 5.5 0 5.5 Vv
Vo Output voltage 0 Vce 0 Vg \'
IoH High-level output current -8 -8 mA
loL Low-level output current 8 8| mA
AVAV Input transition rise or fall rate 20 20| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.
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SN54AHCT14, SN74AHCT14
HEX SCHMITT-TRIGGER INVERTERS

SCLS246B -~ OCTOBER 1995 — REVISED MARCH 1996

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

Ta = 25°C SN54AHCT14 | SN74AHCT14
PARAMETER TEST CONDITIONS Vee A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
VT, 45V 2 2 2
Positive-going input Vv
threshold voltage 55V 2 2 2
VT- 45v| 03 0.3 0.6
Negative-going input \
threshold voltage 55V 0.6 0.6 0.6
AVT 45V| 04 14] 04 14| 04 14|
Hysteresis (VT4 — VT-) 55V| 05 16| 05 16| 05 1.6
10H = -50 pA 45V | 345 3.5 3.15 3.15
VOH \
loH=-8 mA 45V 25 24 24
IoL = 50 pA 45V 0.1 0.1 0.1
VoL \
IoL = 8 mA 45V 0.36 0.44 0.44
I V| =Vgg or GND 55V 0.1 +1 +1 uA
Icc Vi=VooorGND, =0 55V 2 20 20 pA
Gi V| =Vgg or GND 5V 2 10 10 pF
switching characteristics over recommended operating free-air temperature range
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)
FROM TO OAD ST
L 0,
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C mn  max | UNT
MIN TYP MAX
tPLH 4 7] 1 8
PLH A Y CL=15pF ns
tPHL" 4 7 1 8
t . 5.5 8 1 9
PLH A Y CL =50 pF ns
tPHL 5.5 8 1 9
On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range
Voo =5V 0.5V (unless otherwise noted) (see Figure 1)
FrOM SN74AHCT14
R TO LOAD "
PARAMETER (INPUT) (OUTPUT) GAPACITANCE Ta=25°C mn  max | UNT
MIN TYP MAX
t 4 7 1 8
PLH A Y CL=15pF ns
tPHL 4 7 1 8
[ 5.5 8 1 9
PLH A Y G = 50 pF ns
tPHL 5.5 8 1 9

“f’ TEXAS
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SN54AHCT14, SN74AHCT14
HEX SCHMITT-TRIGGER INVERTERS

SCLS246B ~ OCTOBER 1995 — REVISED MARCH 1996

noise characteristics, Vgc =5 V, C| = 50 pF, Tp = 25°C (see Note 4)

PARAMETER SNT4AHCT14 UNIT
MIN  TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.9 v
VoL(v) Quiet output, minimum dynamic VoL -0.7 \
VOH(v) Quiet output, minimum dynamic VOH ) 4.3 \i
ViH(D)  High-level dynamic input voltage 2.1 \
ViL(D) Low-level dynamic input voltage 0.5 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 12 pF

PARAMETER MEASUREMENT INFORMATION

FromOutput ___ o . g f—— e 3v
—-I Test Input
Under Test Point (see Note B) l 15V ' 1.5V ov
CL
(see Note A) l tPLH _.l‘_.H' IIQ—J—I tPHL

J
| | ——— VoH
'"ghtas: | Asv _i\ 15V
LOAD CIRCUIT uipy i VoL

tPHL —H—h{ p—b}— tPLH

V
Out-of-Phase I I OH
Output 1.5V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t; = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuilt and Voltage Waveforms
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SN54AHC32, SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS247A -~ OCTOBER 1995 — REVISED MARCH 1996

® Operating Range 2-V to 5.5-V V¢

® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The 'AHC32 are quadruple 2-input positive-OR
gates. These devices perform the Boolean
function Y=AeBorY=A+B in positive
logic.

The SN54AHC32 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AHC32 is characterized for
operation from —40°C to 85°C.

SN54AHC32. . .J OR W PACKAGE
SN74AHC32...D, DB, N, OR PW PACKAGE

(TOP VIEW)
1A[]1 ~ 14l Vee
1B[]2 13f] 4B
1Y[ls 12{] 4A
2A[l4 11{] 4Y
2B[]s 10[l 3B
2y (s ofl 3A

GND[}7 s[l 3y

SN54AHC32. . . FK PACKAGE
(TOP VIEW)

%)
o
a2

4A
17[J NC
16[] 4Y
15[ NC
3B

NC - No internal connection

FUNCTION TABLE
(each gate)

INPUTS

A

OUTPUT
Y

r I X|®

H
X
L

H
H
L

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of 1plmk:auon date.
Products conform to specifications per the terms of Texas instruments
standard warranty. does not ly include
testing of all parameters.

‘!’f TEXAS

Copyright © 1996, Texas Instruments Incorporated
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SN54AHC32, SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS247A - OCTOBER 1995 — REVISED MARCH 1996

logic symbolt

1
1A 21 3

2 1Y
18

4
2A 5 L 2Y
28

9
n —— 8

10 ————— 3Y
B ———

12
4A ———— 11

13 — ay
4B —m

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 (positive logic)

o>

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

Supply vOltage range, VGG «« v vveriiet ittt ittt iaseeaseaanans -05Vto7V
Input voltage range, Vi(see Note 1) ... ooviin i -05Vto7V
Output voltage range, Vo (seeNote 1) ......coveiiiiiiiiiiiiii i -0.5VtoVgc+05V
Input clamp current, K (VI<0) «.vvneiniiii ittt ittt e e e -20 mA
Output clamp current, Iok (VO <O O0rVO>VEE) vvvevnininiiiiiiiiii i i +20 mA
Continuous output current, o (Vo =0toVEE) cvvvvieiii 25 mA
Continuous current through Voo or GND ..o e 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note2):Dpackage ................... 1.26 W

DBor PWpackage ............. 05W

Npackage .........ccevvvnnnnn. 1.1W
Storage temperature range, Tgtg . ...« v vvvunieteiiiiiiii -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN54AHC32, SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS247A - OCTOBER 1995 — REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHC32 | SN74AHC32
MIN MAX MIN  MAX UNIT

Voc  Supply voltage 2 5.5 2 5.5 \
Voc=2V 1.5 1.5

ViH High-level input voltage Ve =3V 2.1 2.1 \Y
Voo =556V 3.85 3.85
Vec=2V 0.5 0.5

ViL Low-level input voltage Vcc=3V 0.9 0.9 \'
Vcec =55V 1.65 1.66

\ Input voltage 0 5.5 0 55 \

Vo Output voltage 0 Vce 0 Vceo Vv
Voo =2V -50 -50 pA

loH High-level output current Vcc=33V103V -4 -4 mA
Vcc=5V+05V -8 -8
Vec=2V 50 50 pA

loL Low-level output current Voc=33V+03V 4 4 A
Vec=5V+05V 8 8

L Vcc=33V03V 100 100

AY/Av  Input transition rise or fall rate ns/V
Vec=5V105V 20 20

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

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

Tp = 25°C SN54AHC32 | SN74AHC32
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 19 1.9
IOH = —50 pA 3v] 29 3 2.9 2.9
VOH 45V| 44 45 44 44 Vv
IOH = —4 mA 3v| 258 2.48 2.48
IOH = -8 mA 45V | 394 38 38
2V 0.1 0.1 0.1
loL = 50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| v
loL = 4 mA 3V 0.36 05 0.44
loL = 8 mA 45V 0.36 05 0.44
i |AorBinputs |Vj=VccorGND 55V 0.1 # 1| pA
lcc V| = Vg or GND, lo=0 55V 2 20 20| pA
Ci V| = VGG or GND 5V 2 10 10| pF

J\” TeExAS
INSTRUMENTS
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SN54AHC32, SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS247A - OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,

Ve =3.3V 0.3V (unless otherwise noted) (see Figure 1)

SN54AHC32
FROM TO OUTPUT "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| N7
MIN TYP MAX
tpLH" 55 79 1 95
t';:j:' AorB Y CL =15pF 55 r r o5 ns
t 8 114 1 13
tz:ﬁ AorB Y CL =50 pF — —]
* On products compliant to MiL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Veg =3.3 V0.3V (unless otherwise noted) (see Figure 1)
SN74AHC32
FROM TO OUTPUT -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C mn  max| N7
MIN TYP MAX
t 55 7.9 1 95
tg:::: AorB Y CL=15pF 58 s 3 Y ns
t 8 1.4 1 13
t::t: AorB Y CL =50 pF re—Tw , 8 ns
switching characteristics over recommended operating free-air temperature range,
Veoc =5V 0.5V (unless otherwise noted) (see Figure 1
cC
SN54AHC32
FROM TO OUTPUT "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max| UNT
MIN TYP MAX
tpLH" 38 55 1 65
PLH AorB Y CL=15pF ns
tPHL" 3.8 5.5 1 6.5
t 5.3 75 1 8.5
PLH AorB Y Cp =50 pF ns
tPHL 5.3 75 1 8.5
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vec =5V +0.5V (unless otherwise noted) (see Figure 1
cc
SN74AHC32
FROM TO OUTPUT —s
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max | UNT
MIN TYP MAX
t . 38 55 1 65
PLH AorB Y CL=15pF ns
tPHL 38 55 1 65
t 53 75 1 85
PLH AorB Y CL =50 pF ns
tPHL 53 75 1 85

{’P TExAs
INSTRUMENTS
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SN54AHC32, SN74AHC32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS247A - OCTOBER 1995 — REVISED MARCH 1996

noise characteristics, Vgc = 5 V, C = 50 pF, Tp = 25°C (see Note 4)

SN74AHC32
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.3 0.8 \
VoL(v) Quiet output, minimum dynamic VoL -03 -0.38 Vv
VOH(v) Quiet output, minimum dynamic VoH 4.7 \Y
ViH(D)  High-level dynamic input voltage 3.5 \"
Vi)  Low-level dynamic input voltage 15 Vv
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vg =5V, Ta = 256°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance No load, f=1MHz 14 pF

PARAMETER MEASUREMENT INFORMATION

From Output

Input
Under Test

(see Note B)

Test
_j Point
CL
(see Note A) I

LOAD CIRCUIT

In-Phase
Output

Out-of-Phase
Output

NOTES: A. Cg includes probe and jig capacitance.

50% Vce
e
t]
PLH l |— o VOH
| 50% Vee 50% Vce
——!-—‘l i \— VoL
| j¢—»— tpLH
tPHL —&—, |
| | VoH
% 50% Vce ZK 50% Vce
: ——— VoL

VOLTAGE WAVEFORMS
DELAY TIMES

| |
| |

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty =3 ns, tf= 3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

{i’ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

3-65






SN54AHCT32, SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS248A - OCTOBER 1995 — REVISED MARCH 1996

® [Inputs Are TTL-Voltage Compatible
® EPIC™ (Enhanced-Performance Implanted
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

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

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

The ’AHCT32 are quadruple 2-input positive-OR
gates. These devices perform the Boolean
function Y =A e Bor Y = A + B in positive
logic.

The SN54AHCT32 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74AHCT32 is characterized for
operation from —40°C to 85°C.

SN54AHCT32...J OR W PACKAGE
SN74AHCT32...D, DB, N, OR PW PACKAGE

(TOP VIEW)
1A [ U14DVCC
1Bl 2 13[] 4B
1Y [l s 12[] 4A
2A [l 4 1f] ay
2B[ls 10]] 3B
2Y [l s ol 3A

GND ] 7 s[] 3y

SN54AHCT32. .. FK PACKAGE

(TOP VIEW)
Q
°)

e>9Q
what 2! 201918[ A
NC[ls 17[J NC
2A[0 s 16[] 4Y
NC[]7 15[] NC
2B ([]8 14[] 3B

910 1112 13

o o o ¥ o |

X295 S

G

NC - No internal connection

FUNCTION TABLE
(each gate)

INPUTS

A

OUTPUT
Y

r I X|w

H
X
L

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
standard warranty. p g does not Include
testing of all parameters.
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SN54AHCT32, SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS248A - OCTOBER 1995 — REVISED MARCH 1996

logic symbolf

1
1A 21 3

2 1Y
1B
2A —-————14 6

5 2y
28—

9
3A —M8M8MM 8

10 3y
3B ———

12
4A — 1

13 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, DW, J, N, PW, and W packages.

logic diagram (positive logic)

A — %
>y
B —m——f

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

Supply voltage range, VoG «vovv ittt ittt i e -05Vto7V
Input voltage range, Vi(see Note 1) . ...ttt e e e -0.5Vto7V
Output voltage range, Vo (SEENOtE 1) ....vueiet it i -0.5Vto7V
Input clamp current, Ik (V<O Or VIS VEE) covviintiniiii ittt ittt it iiieinaenas -20 mA
Output clamp current, ok (VO<O00rVo>VEE) vereiiiiiiiiiiiiiiiiiiiiiiici i -20 mA
Continuous output current, I (Vo =0toVoE) vvvvvniniiiii e 125 mA
Continuous current through Voo OrGND ..ottt e 50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25W

DBorPWpackage ............. 05W

Npackage .................... 11W
Storage temperature range, Tgtg - - eeerrernnnare et ~65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.
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SN54AHCT32, SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS248A ~ OCTOBER 1995 — REVISED MARCH 1996

recommended operating conditions (see Note 3)

SN54AHCT32 | SN74AHCT32 UNIT
MIN MAX| MIN MAX

Veco Supply voltage 4.5 5.5 4.5 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
\ Input voltage 0 5.5 0 5.5 \
Vo Output voltage 0 Vce 0 Voo \
loH High-level output current -8 -8| mA
oL Low-level output current 8 81 mA
AVAV Input transition rise or fall rate 20 20| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

otherwise noted)

PARAMETER TEST CONDITIONS V Ta =25%C SNS4AHCTS2 | SN74AHCT32 UNIT
CC ™MIN TYP MAX| MIN MAX| MIN MAX
IoH = -50 3.156 3.65 3.15 3.15
VOH O = 5014 45V v
IOH =~8 mA 25 2.4 2.4
loL =50 0.1 0.1 0.1
VoL oL b 45V \
loL =8 mA 0.36 0.44 0.4
] V| = Vg or GND 55V 0.1 +1 +1 nA
Icc Vi =Vcc or GND, lo=0 5.5V 2 20 20| pA
One input at 3.4 V,
Algct Other inputs at VoG or GND 55V 1.35 1.5 15| mA
loff Vo=55V oV 0.5* 5] pA
Gi Vi=Vgg or GND 5V 2 10 ‘10| pF
* On products compliant to MiL-PRF-38535, this parameter does not apply.
1 This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vg G.
switching characteristics over recommended operating free-air temperature range,
Ve =5V 0.5V (unless otherwise noted) (see Figure 1)
SN54AHCT32
FROM TO LOAD o
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C MIN  MAX UNIT
MIN TYP MAX
tp| H* 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL* 5 6.9 1 8
tPLH 5.5 7.9 1 9
AorB Y CL =50 pF
tPHL o L==0P 55 79| 1 a] ™
* On products compliant to MiL-PRF-38535, this parameter is ensured but not production tested.
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SN54AHCT32, SN74AHCT32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCLS248A - OCTOBER 1995 - REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

o SN74AHCT32
FROM TO LOA —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| UMT
MIN TYP MAX
4 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
t 5.5 79 1
PLH AorB Y CL =50 pF 2 hs
tPHL 5.5 7.9 1 9
noise characteristics, Voo =5 V, Ci = 50 pF, Ta = 25°C (see Note 4)
SN74AHCT32
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.4 0.8 \'
VoL(v) Quiet output, minimum dynamic VoL -04 -0.8 v
VoH(v) Quiet output, minimum dynamic VoH 4.5 Vv
ViH(D)  High-level dynamic input voltage 2 \'
Vi)  Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, T =25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 1.5 pF

PARAMETER MEASUREMENT INFORMATION

From Output Test Input e 3V
Under Test Point (369 Note B) 1.5V 15V
ov
CL | |
(see Note A) I tPLH I' .I H tPHL

1 | I ——— VoH
- '"g&aﬁ | A1sv 1; 15V
LOAD CIRCUIT P ] VoL

[ tpLn

| | VoH
°""°‘gl:‘t:?t 15V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50Q, ty =3 ns, tf=3 ns.

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

Figure 1. Load Circuit and Voltage Waveforms

s
INSTRUMENTS

3-70 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET
SCLS2558 - DECEMBER 1995 — REVISED JULY 1996
® Operating Range 2-V to 5.5-V Vo SN54AHC74...J OR W PACKAGE '
® EPIC™ (Enhanced-Performance Implanted SNTAAHCTA... .?I:gpa\,"rléve)a PW PACKAGE
CMOS) Process
® High Latch-Up Immunity Exceeds 250 mA Rl ~ 14h Voo
Per JEDEC Standard JESD-17 1D[]2 13]] 2CLR
® ESD Protection Exceeds 2000 V Per 1CLK |3 12[] 2D
MIL-STD-883C, Method 3015; Exceeds 1PRE [} 4 11]] 2CLK
200 V Using Machine Model (C = 200 pF, 1Q E 5 10f] 2PRE
R=0) 1Q(e sfl 2a
® Package Options Include Plastic GND [|7 8]l 2Q
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and SN54AHC74 . .. FK PACKAGE
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW)
Carriers (FK), and Standard Plastic (N) and o o
Ceramic (J) 300-mil DIPs ol o 8|6'
-2 >N
description
1CLK 1 ED)
The 'AHC74 are dual positive-edge-triggered NC NC
D-type flip-flops. 1PRE 2CLK
A low level at the preset (PRE) or clear (CLR) NC NC
inputs sets or resets the outputs, regardiess of the 1Q 2PRE
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
atthe D input can be changed without affecting the
levels at the outputs.

The SN54AHC74 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74AHC74 is characterized for operation from —40°C to 85°C.

NC ~ No internal connection

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D | @ @
L H X X | H L
H L X X L H
L L X X | Ht Ht
H H T H | H L
H H 1T L L H
H H L X Q Qo

T This configuration is nonstable; that is, it does not
persist when PRE or CLR returns to its inactive
(high) level.

EPIC is a trademark of Texas Instruments Incorporated.

Copyright © 1996, Texas Instruments Incorporated

nowcnon DATA information is current as of publication date.

1o specifications per the terms of Texas instruments
umrdmmnm p g does not Include TEXAS
testing of all parameters.

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75266 3-71



SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2655B - DECEMBER 1995 — REVISED JULY 1996

logic symbolt

»

1PRE ———D
1CLK

1D
1ICLR ————

N j®

-

s
2 Lo

1D
R

___ 10
2PRE ——D
2CLK

12

2D ———
___ 13
2ClR ————N

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 flip-flop (positive logic)

PRE

oK -—[>o—<»—c[>—+ c

[

-
[2]

c c ‘f c
4 | c 4
D 16 16 L1 10
| | |
c c c
CLR

Y

ol

3-72
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SN54AHCT74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS255B - DECEMBER 1995 — REVISED JULY 1996

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

Supply VORAGe range, VoG ««vvvi it e -05Vto7V
Input voltage range, Vi(see Note 1) . ..ottt e -05Vio7V
Output voltage range, Vo (seeNote 1) ... -0.5VtoVpgg+05V
Input clamp current, Ik (V1<) .o vin i e —-20 mA
Output clamp current, Iok (VO <0 0r VO > VEG) -t vnvrreen et +20 mA
Continuous output current, Ig (Vo =010 VoE) «-viieeri i e +25 mA
Continuous current through Ve Or GND ..ot +50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): Dpackage ................... 1.256 W

DBor PWpackage ............. 05W

Npackage .................... 11W
Storage temperature range, Tgtg .-+« o e v vvvvennnns e e e -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHC74 | SN74AHC74 UNIT
MIN MAX| MIN MAX

Vocc  Supply voltage 2 5.5 2 5.5 \'
Vec=2V 1.5 1.5

VIH High-level input voltage Vgc=3V 2.1 2.1 \
Vecc =55V 3.85 3.85
Vo =2V 0.5 0.5

ViL Low-level input voltage Vecc=3V 0.9 0.9 \
Vec =55V 1.65 1.65

Vi Input voltage 0 55 0 55} V

Vo Output voltage 0 Vco 0 Vgce Vv
Voc=2V -50 50| pA

IoH High-level output current Vog=3.3V £ 03V -4 -4 mA
Vcc=5V £05V -8 -8
Vec=2V 50 50 pA

loL Low-level output current Vocg=33V £ 03V 4 4 mA
Vgc=5V +£05V 8 8

AYAv  Input transition rise or fall rate Vec=33V £ 03V 1% 10 ns/V
Vocc=5V £ 05V 20 20

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

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

{if TeExAs
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2558 - DECEMBER 1995 - REVISED JULY 1996

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

PARAMETER TEST CONDITIONS Voo Ta=25C SNS4AHCT4 | SN74AHCT4 UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 1.9 1.9
IOH = -50 pA 3v| 29 3 29 2.9
VOH 45V| 44 45 4.4 4.4 v
IOH =4 mA 3v| 258 2.48 2.48
IOH =-8 mA 45V | 3.94 3.8 3.8
2V 0.1 0.1 0.1
loL =50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 0.1 v
IoL = 4 mA 3V 0.36 0.5 0.44
IoL =8 mA 4.5V 0.36 0.5 0.44
Data inputs 0.1 +1 +1
h Control inputs Vi=Vce or GND sV 10.1 + +1 WA
lcc V| = Vg or GND, lo=0 55V 2 20 20 HA
(o] V| = Vgg or GND 5V 2 10 10 pF
timing requirements over recommended operating free-air temperature range,
Vee =3.3V £ 0.3 V (unless otherwise noted) (see Figure 1)
TA=25°C | SN54AHC74 | SN74AHC74 UNIT
MIN MAX| MIN MAX| MIN MAX
PRE or CLR low 6 7 7
tw Pulse duration ns
CLK 6 7 7
Data 6 7 7
tsu Setup time before CLKT PR o OiR ractve s 5 5 ns
th Hold time, data after CLKT 0.5 0.5 0.5 ns
timing requirements over recommended operating free-air temperature range,
Ve =5V £ 0.5V (unless otherwise noted) (see Figure 1)
TA=25°C | SN54AHC74 | SN74AHC74 UNIT
MIN MAX| MIN MAX| MIN MAX
PRE or CLR low 5 5 5
tw Pulse duration ns
CLK 5 5 5
tsu Setup time before CLKT _Ditf —_— S 3 5 ns
PRE or CLR inactive 3 3 3
th Hold time, data after CLKT 0.5 0.5 0.5 ns
*’J TEXAS
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SN54AHC74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2558 - DECEMBER 1995 ~ REVISED JULY 1996

switching characteristics over recommended operating free-air temperature range,

Vee =3.3 V1 0.3V (unless otherwise noted) (see Figure 1)

FROM TO LOAD SNoapHoT
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C mn  max | UNT
MIN TYP MAX
CL=15pF 80 125 70
f MH
max CL =50 pF 50 75 45 z
tpLH" e — 76 123 1 145
CL=15pF
tPHL* PREor CLR Qord L=">P 76 123 T 1as|
tpLH" — 67 119 1 14
CLK CL=15pF
tPHL* Qor@ L=1oP 67 1.9 T sl ™
tPLH - _ 10.1 15.8 1 18
CL =50 pF
UL PRE or CLR QorQ L p 104 15.8 ] T8 ns
tpLH _ 92 154 1 175
CLK =50 pF
tPHL Qor@ CL=50p 92 154 T 7s| ™
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Veg = 3.3 V1 0.3V (unless otherwise noted) (see Figure 1)
FRO SN74AHC74
ROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C mn  max| UNT
MIN TYP MAX
CL=15pF 80 125 70
fmax MHz
CL =50 pF 50 75 45
tPLH _ 76 123 1 145
CL=15pF ns
PHL PRE or CLR QorQ L p 76 123 1 145
tPLH ~ 6.7 119 1 14
CLK CL=15pF
tPHL QorQ L=15P 67 1.9 T 1] ™
tPLH _ _ 101  15.8 1 18
CL=50pF ns
PHL PRE or CLR QorQ L P! 101 158 1 18
tPLH — 92 154 1 17.56
CLK C| =50 pF
PHL Qor@ L=30p 92 154 T 75| ™
‘b TEXAS
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SN54AHC74, SN74AHCT74 ‘
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS255B - DECEMBER 1995 — REVISED JULY 1996

switching characteristics over recommended operating free-air temperature rahge,
Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

o SN54AHC74
FROM TO LOAD ——
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| UNT
MIN TYP MAX
CL=15pF 130 170 110
fmax: MH.
max CL = 50 pF 90 115 75 g
tPLH" S — 4.8 7.7 1 9
CL =15pF ns
g PRE or CLR QorQ L=15p ) 77 , o
tpLH" 4.6 7.3 1 85
PLH CLK Qorg CL=15pF ns
tPHL 46 7.3 1 85
tPLH S — 6.3 9.7 1 11
CL =50pF ns
—y PRE or CLR QorQ L=50p 63 o7 " o
t 6.1 9.3 1 105
PLH CLK QorQ CL =50 pF ns
tPHL 6.1 9.3 1 105
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vec =5V £ 0.5V (unless otherwise noted) (see Figure 1)
o SN74AHC74
FROM TO LOAD —
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C mn o max| UNT
MIN TYP MAX
‘ CL=15pF 130 170 110 MHz
max CL =50 pF 9 115 75
tpLH —_— — 4.8 77 1 9
CL=15pF
— PRE or CLR QorQ L=15p 73 77 ] ry B
t 4.6 7.3 1 85
PLH CLK QorG CL=15pF ns
tPHL 4.6 7.3 1 85
tPLH — , ~ 6.3 9.7 1 11
C| =50pF
PHL PRE or CLR QorQ L p 53 o7 r P ns
t 6.1 9.3 1105
PLH CLK QorQ C|=50pF ns
tPHL 6.1 9.3 1 105
noise characteristics, Vog = 5 V, C = 50 pF, Tp = 25°C (see Note 4)
SN74AHC74
PARAMETER UNIT
MIN MAX
VoL(p) Quiet output, maximum dynamic VoL 0.8 v
VoL(v) Quiet output, minimum dynamic VoL 47 08 \
ViHD) High-level dynamic input voltage 35 \%
VIL(D) Low-level dynamic input voltage 1.5 v
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd  Power dissipation capacitance Noload, f=1MHz 32 pF

‘E’ TeExXAS
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SN54AHC74, SN74AHC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS2558 - DECEMBER 1995 — REVISED JULY 1996
PARAMETER MEASUREMENT INFORMATION
From Output

Test
Under Test | Point

CL
(see Note A) I

LOAD CIRCUIT
— ty ——
| |

| | Vce
|nput 50% Vcc 50% Vcc _____ V,
Input cc

ov (see Note B) I 50% Vce | 50% Voo oy
VOLTAGE WAVEFORMS | |
PULSE DURATION tPLH —¢—¥) {4—H|— tPHL
I | ——— VOH
—_— In-Phase
Timing Input - Vee utput | 50% Vee 50% Vg
(see Note B) | 50% Vce ov | | VoL
je—p—t
—— th tPHL —"—’I | PLH
bl I Vee Out-of-Phase ' ' VoH
0/ 10/
Data Input 50% VGG 50% VGG Output 50% Vce 50% Vce
oV ——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo=50Q, t, = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-77



3-78



SN54AHCT74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR AND PRESET
SCLS263B — DECEMBER 1995 ~ REVISED JULY 1996
® Inputs Are TTL-Voltage Compatible SN54AHCT74. .. J OR W PACKAGE
® EPIC™ (Enhanced-Performance Implanted SNTAAHCTT4... 'gbg?;,:{”?R PW PACKAGE
CMOS) Process
® High Latch-Up Immunity Exceeds 250 mA 1CLR[]4 14]] Vee
Per JEDEC Standard JESD-17 1D[]2 13[] 2CLR
® ESD Protection Exceeds 2000 V Per 1CLK([]3 12[] 2D
MIL-STD-883C, Method 3015; Exceeds 1PRE [} 4 11]] 2CLK
200 V Using Machine Model (C = 200 pF, 1Qs 10[] 2PRE
R=0) 1aflls ofl 2
® Package Options Include Plastic GND(]7 sf]2Q
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Small-Outline (PW), and SN54AHCT74 . .. FK PACKAGE
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW)

Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

|E o|5
(=) Q
ol g i

description 3 2 1 201
- . 2D
The 'AHCT74 are dual positive-edge-triggered 10,\';5 : :3E NG
D-type flip-flops. PRER s 16[] 2cLk
A low level at the preset (PRE) or clear (CLR) NC[]7 15[] NC
inputs sets or resets the outputs regardless of the 1Qlls 14[] 2PRE
levels of the other inputs. When PRE and CLR are 210 112 18
inactive (high), data at the data (D) input meeting CQoC o
the setup time requirements is transferred to the TFead

outputs on the positive-going edge of the clock

pulse. Clock triggering occurs at a voltage level NC - No internal connection
and is not directly related to the rise time of the

clock pulse. Following the hold-time interval, data

atthe D input can be changed without affecting the

levels at the outputs.

The SN54AHCT74 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74AHCT74 is characterized for operation from —40°C to 85°C.

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 T H H L
H H ) L L H
H H L X Q Q

1 This configuration is nonstable; that s, it does not
persist when 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 © 1996, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include TEXAS

testing of all parameters.
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SN54AHCT74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS263B - DECEMBER 1995 — REVISED JULY 1996
e

logic symbolt

1PRE ———Ns 5 a
3
1CLK ——> C1
2
1D —— 1D 6
___ 1 >—————— 1§
1CIR —— R
10
9
2PRE " 20
2CLK
12
20 ———— 8 _
13 d—————— 20
2CLR ——N

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 flip-flop (positive logic)

PRE

ax—]>So——>—»c

—’E

o—oO

-
[~]

TG

O ——

N\
b—e TG oS
c
b
TG
|
[

ol—Q

\V4

(9]
=
3|
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SN54AHCT74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS263B — DECEMBER 1995 ~ REVISED JULY 1996

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

Supply VOIAGE raNge, VGG -« v v ve vt ti ittt e a i -05Vto7V
Input voltage range, V| (SE8 NOte 1) ... ...eeeii ittt e e ie e e -05Vto7V
Output voltage range, Vo (seeNote 1) ...t -05Vto7V
Input clamp current, K (VI <O Or V> VEE) +uvierniniiiete e e e ieeaeeaeenns -20 mA
Output clamp current, Iok (VO <0 0rVO>VEE) vvnviniieniiiiiiii it —20 mA
Continuous output current, lo (Vo =0t0VEE) «vvviviiiiiiiiiiii e 25 mA
Continuous current through Vg or GND ..o e 50 mA
Maximum power dissipation at Tp = 565°C (in still air) (see Note 2): D package ................... 1.25 W

DBorPWpackage ............. 05W

Npackage .................... 11W
Storage temperature range, Totg oo v eee et —65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHCT74 | SN74AHCT74 UNIT
MIN MAX| MIN MAX
Vcc  Supply voltage 45 55 45 55 "
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
\] Input voltage 0 5.5 0 55 v
Vo Output voltage 0 Vce 0 Vce v
loH High-level output current -8 -8 mA
loL Low-level output current 8 81 mA
AVAv  Input transition rise or fall rate 20 20| nsV
TA Operating free-air temperature -55 125 —40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS v Ta=25°C SNSAAHCTT4 | SNT4AHCTTS | it
CC [TMIN TYP MAX| MIN MAX| MIN MAX

10H =50 315 365 3.16 3.15

VOH Ot =50 kA 45V v
IOH = 8 mA 25 24 24
oL = 50 01 04 01

VoL oL o 45V \Y
loL = 8 mA 0.36 05 0.44

I V) = VGG or GND 55V 0.1 + | pA

IcG V) = Ve or GND, I0=0 55V 2 20 20| pA
Oneinputat3.4V,

Algct Other inputs at GND or Voo 55V 1.35 15 15| mA

off Vo =565V oV 0.5 5| pA

Ci V=V or GND 5V 2 10 10 pF

* On products compliant to MIL-PRF-38535, this parameter does not apply.
¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee.
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SN54AHCT74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS263B - DECEMBER 1995 — REVISED JULY 1996

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

Ta=25°C SN54AHCT74 | SN74AHCT74
PARAMETER UNIT
MIN MAX MIN MAX MIN MAX
. PRE or CLR low 5 5 5
tw Pulse duration ns
CLK 5 5 5
. before CLKT Data 5 5 5
i — ns
su  Setup time before PRE or GLR inactive 35 35 35
th Hold time, data after CLKT 0 0 0 ns

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

SN54AHCT74
FROM TO LOAD oo
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=257C MIN MAX uniy
MIN TYP MAX
CL=15pF 100 160 80
fmax MHz
C =50 pF 80 140 65
tPLH" BRE or CTR — G =15 bF 76 104 1 2y
PHL PRE or CL QorQ L=15p 76 104 ] 12
t * 5.8 7.8 1 9
PLH. CLK QorQ CL=15pF ns
tPHL 5.8 7.8 1 9
tPLH _ 81 114 1 13
C =50 pF ns
PHL PRE or CLR QorQ L p! 81 14 1 13
t — 6.3 8.8 1 10
FLH CLK QorQ Cp =50pF ns
tPHL 6.3 8.8 1 10

* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 1)

SN74AHCT74
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn max | UNT
MIN TYP MAX
CL=15pF 100 160 80
fmax MHz
CL = 50 pF 80 140 65
tPLH — ~ 76 104 1 12
CL=15pF ns
tPHL PRE or CLR Qor@Q L= TP 76 104 T 12
t 58 78 1 9
PLH CLK Qor@ O = 15 pF ns
tPHL 5.8 7.8 1 9
tPLH BEE or CLH _ C1 = 50 bF 81 114 1 13 ne
PHL PRE or QorQ L=50p 81 114 1 13
t _ 63 88 1 10
FLH CLK QorQ@ CL =50pF ns
tPHL 6.3 8.8 1 10
‘V TEXAS
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SN54AHCT74, SN74AHCT74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR AND PRESET

SCLS263B — DECEMBER 1995 - REVISED JULY 1996

noise characteristics, Vog =5V, C = 50 pF, Ta = 25°C (see Note 4)

SN74AHCT74
PARAMETER UNIT
MIN  MAX
VoL(p) Quiet output, maximum dynamic VoL 0.8 \
VoL(v) Quiet output, minimum dynamic VoL —0.8 \Y
VOH(v) Quiet output, minimum dynamic VoH 4 \Y
ViH(D)  High-level dynamic input voltage 2 \
VIL(D) Low-level dynamic input voltage 0.8 \
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd  Power dissipation capacitance Noload, f=1MHz 32 pF
PARAMETER MEASUREMENT INFORMATION
From Output
—I Test
Under Test Point
CL
(see Note A) I
— tw —» =
| I av
| | LOAD CIRCUIT
Input 1.5VX X 15V
oY Input 1.5V _*I;V___ °
Note B : :
VOLTAGE WAVEFORMS (see Note B) | | ov
PULSE DURATION
tPLH —'ﬁ——ﬂl ll‘—+ tPHL

—— 3V —_
Timing Input / \ | | VOH
15V In-Phase 1.
(see Note B) | ov Output | 5V { 15V VoL
6 K+| th tPHL —H—DI ﬂ—’l—- tPLH
u —e—>

L — 3y Out-of-Phase ' ' VoH
Data Input 15V 15V Output 15V 15V
ov ——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR< 1 MHz, Zo =50 Q, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHC86, SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS249A - OCTOBER 1995 - REVISED MARCH 1996

® Operating Range 2-V to 5.5-V Vg SN54AHCS86 ... J OR W PACKAGE

® EPIC™ (Enhanced-Performance Implanted SNT4AHCES .. (E-:-’gpa",:é’v?)a PW PACKAGE
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA 1A+ N 14]] Voo
Per JEDEC Standard JESD-17 1B(]2 13[] 4B

® ESD Protection Exceeds 2000 V Per 1Y (|3 12[] 4A
MIL-STD-883C, Method 3015; Exceeds 200 V 2A[]4 1]l 4y
Using Machine Model (C = 200 pF, R = 0) 28] 10[] 38

® Package Options Include Plastic 2Y[le 9fJ 3A
Small-Outline (D), Shrink Small-Outline GND[}7 8] ay
(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip SN54AHCS6 . . . FK PACKAGE
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) -

Ceramic (J) 300-mil DIPs 0<O 8
--Z > <9

description
The *AHC86 are quadruple 2-input exclusive-OR i ::;
gates. These devices perform the Boolean 17
functionY = A @ Bor Y = AB + ABin positive logic. 160 z\((;
A common application is as a true/complement 3B
element. If one of the inputs is low, the other input
is 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.
NC - No internal connection
The SN54AHCS86 is characterized for operation
over the full military temperature range of -65°C
to 125°C. The SN74AHCS86 is characterized for
operation from —40°C to 85°C.
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B A
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. Copyright © 1996, Texas Instruments Incorporated
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SN54AHC86, SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS249A - OCTOBER 1995 — REVISED MARCH 1996

logic symbolt

1
1A =1 3

2 1Y
1B

4
2A 6

5 2Y
2B

9
3A ————— 8

10 b—— 3Y
3B —

12
4A —— 11

13 - 4y
48—

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.

exclusive-OR logic

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

EXCLUSIVE OR

T - - > O

These are five equivalent exclusive-OR symbols valid for an SN74AHC86 gate in positive logic; negation may
be shown at any two ports.

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

“') TeExas
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SN54AHC86, SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS249A — OCTOBER 1995 - REVISED MARCH 1996

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

Supply voltage range, VoG « - v v vv vttt i s -05Vto7V
Input voltage range, Vi(seeNote 1) . ... -05Vto7V
Output voltage range, Vo (see Note 1) .......ooiiiiii i -0.5VtoVgc +0.5V
Input clamp current, IK (VI<0) oo e -20 mA
Output clamp current, lok (VO <0 0r VO >VEE) cveveeiiiii it 20 mA
Continuous output current, i (Vo =010 VoE) vovvieni i 25 mA
Continuous current through Voo Or GND ..o e +50 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): D package ................... 1.256 W

DBorPWpackage ............. 0.5W

Npackage .................... 11W
Storage temperature range, Tgtg - -+« « v v v vvvnnnnie e —65°C to 1560°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHC86 | SN74AHCS86 UNIT
MIN MAX| MIN MAX
Vcc  Supply voltage 2 55 2 55 Vv
Vecc=2V 1.5 1.5
ViH High-level input voltage Voo =3V 21 2.1 \"
Vec =55V 3.85 3.85
Vec=2V 0.5 0.5
ViL Low-level input voltage Vec=3V 0.9 0.9 v
Voc=55V 1.65 1.65
Vi Input voltage 0 5.5 0 5.5 \
Vo Output voltage 0 Vceo 0 Vgce \
Vgg=2V -50 -50| pA
IoH High-level output current Vec=33V+03V —4 -4 mA
Vcc=5V+05V -8 -8
Voc=2V 50 50| pA
loL Low-level output current Voc=33V+03V 4 4 mA
Vecc=5V+05V 8 8
L Vcc=33V+03V 100 100
AtAv  Input transition rise or fall rate ns/V
Vec=5V+05V 20 20
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

“5‘ TEXAS
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SN54AHC86, SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS249A - OCTOBER 1995 — REVISED MARCH 1996

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

Ta = 25°C SN54AHC86 | SN74AHC86
PARAMETER TEST CONDITIONS vee A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 2 1.9 1.9
IOH = =50 pA 3v| 29 3 2.9 2.9
VOH 45V 4.4 4.5 4.4 4.4 Y
IoH =—4 mA 3Vv| 258 2.48 2.48
IOH = -8 mA 45V | 3.94 38 3.8
2V 0.1 0.1 0.1
loL =50 pA 3V 0.1 A 0.1
VoL 45V 0.1 0.1 01| v
IoL = 4 mA 3V 0.36 05 0.44
IoL = 8 mA 45V 0.36 05 0.44
I AorBinputs |V)=Vgcor GND 55V +0.1 +1 +1 pA
Icc Vj=Vggc or GND, lo=0 55V 2 20 20 pA
(o] V| =Vcc or GND 5V 4 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Voc =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
SN54AHC86
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C mn max | N7
MIN TYP MAX
| * 7 1 1 13
PLH AorB Y CL=15pF ns
tPHL" 7 1 1 13
t . 95 145 1 165
PLH AorB Y C =50 pF ns
tPHL 95 145 1 165
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Veg =3.3V £0.3 YV (unless otherwise noted) (see Figure 1)
SN74AHC86
FROM . TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C v max | NT
MIN TYP MAX
t 7 11 1 13
PLH AorB Y CL=15pF ns
tPHL 7 11 1 13
t 9.5 14.5 1 16.5
PLH AorB Y CL =50 pF ns
tPHL 95 145 1 165

“.’P TexAas
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SN54AHC86, SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS249A - OCTOBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,

Vee =5V £ 0.5 V (unless otherwise noted) (see Figure 1)

SN54AHC86
FROM TO LOAD -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25"C mn  max| UNT
MIN TYP MAX
tPLH" 4.8 6.8 1 8
L AorB Y CL=15pF ns
tPHL" 4.8 6.8 1 8
t 6.3 8.8 1 10
PLH AorB Y G =50 pF ns
tPHL 6.3 8.8 1 10
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vce =5V £ 0.5V (unless otherwise noted) (see Figure 1)
SN74AHC86
FROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C mn  max| UNT
MIN  TYP MAX
t 48 6.8 1 8
PLH AorB Y CL=15pF ns
tPHL 4.8 6.8 1 8
t 6.3 8.8 1 10
PLH AorB Y CL =50 pF ns
tPHL 6.3 8.8 1 10
noise characteristics, Voc =5 V, C = 50 pF, Ta = 25°C (see Note 4)
SN74AHC86
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.3 0.8 \
VoL(v) Quiet output, minimum dynamic VoL -03 -038 \
ViHD) High-level dynamic input voltage 3.5 \Y
ViL(D) Low-level dynamic input voltage 1.5 \"
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 18| pF
3 Texas
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-89



SN54AHC86, SN74AHC86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS249A - OCTOBER 1995 - REVISED MARCH 1996

PARAMETER MEASUREMENT INFORMATION
From Output Test
Under Test | Point
CL

LOAD CIRCUIT

| ™ |

| | Vee '
Input %0% Vee Xso% Ve i pe——— — — e Vee
Input
i 50% Voo

ov (see Note B) I I 50% Vce ov
VOLTAGE WAVEFORMS
PULSE DURATION tPLH —'p—-ﬁ' :‘—d‘ tPHL
| | ——— VoH
—_——— In-Phase
Timing Input Vee 50% Ve 50% V
ming Inpu '/ 50% Vcc‘ Output | 2“ | q; c‘CI:OL
| ov |
i toHL —f¢—) K= teLH
tsu ! v, | | VoH
_____ cc Out-of-Phase 50% V 50% V
Data Input 50% Vee 50% Vce Output cc °Ycc
ov ——— VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z0 =50 Q, ty =3 ns, tf =3 ns.
C. The outputs are measured one at a time with one input transition per measurement. -

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHCT86, SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS250B - OCTOBER 1995 — REVISED MARCH 1996

® Inputs Are TTL-Voltage Compatible SN54AHCT86 .. .  OR W PACKAGE

® EPIC™ (Enhanced-Performance Implanted SN74AHCTSS .. 'gbg%’,:\’"?'a PW PACKAGE
CMOS) Process

® High Latch-Up Immunity Exceeds 250 mA I E o 1a]) Ve
Per JEDEC Standard JESD-17 182 13[] 4B

® ESD Protection Exceeds 2000 V Per 1Y [l3 12[] 4A
MIL-STD-883C, Method 3015; Exceeds 200 V 2A [} 4 1] 4y
Using Machine Model (C = 200 pF, R = 0) 2B (s 10[] 3B

® Package Options Include Plastic 2Y[]e 9f] 3A
Small-Outline (D), Shrink Small-Outline GND [ 7 8] 3y

(DB), Thin Shrink Small-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

SN54AHCTS86. . . FK PACKAGE
(TOP VIEW)

Q
(&)
2x9 $g

description o o o
3212019
The 'AHCT86 are quadruple 2-input exclusive- Y4 18[] 4A
OR gates. These devices perform the Boolean NCHs 17[] NC
functionY = A®BorY = AB + AB in positive logic. 2Alle 16[] 4Y
15{] NC
The SN54AHCTS6 is characterized for operation zg ; 1 4E 3B
over the full military temperature range of -55°C 9 10 11 12 13
to 125°C.The SN74AHCTS6 is characterized for ':';"S':_":
operation from —40°C to 85°C. N (ZD So®

NC - No internal connection

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. Copyright © 1996, Texas Instruments Incorporated
ettt B
testing ofall parameters. EXAS
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SN54AHCT86, SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS2508 - OCTOBER 1995 — Rﬁ/ISED MARCH 1996
—————

logic symbolt

1
1A =1 3

2 1Y
1B

4
A5 L
28

9
. 10 8 3y
3B ————

12
4A —— "

13 f——— 4Y
48

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
Pin numbers shown are for the D, DB, J, N, 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

=T 3 H e T

These are five equivalent exclusive-OR symbols valid for an SN74AHCT86 gate in positive logic; negation may
be shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
_ = 2k —1 2k +1
S N S
The output is active (low) if The output is active (low) if The output s 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.
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SN54AHCT86, SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS250B — OCTOBER 1995 — REVISED MARCH 1996

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

Supply VOAGE range, VGG -« vt vttt ettt e i -0.5Vto7V
Input voltage range, V) (sSee NOote 1) ... ..ot e e et -05Vto7V
Output voltage range, Vo (see Note 1) ...t e -05Vto7V
Input clamp current, ik (V<O OrVi>VEE) o —20 mA
Output clamp current, lok (VO <0 0rVo>VEE) cvvneiniiiii et —20 mA
Continuous output current, Io (Vo =010 VEE) vvviniiiiiiiiiiiii i 125 mA
Continuous current through Voo or GND ... oo et +50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W

DB orPWpackage ............. 0.5wW

Npackage .................... 1.1 W
Storage temperature range, Tatg -« vvevnnnni i -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHCT86 | SN74AHCT86 UNIT
MIN MAX| MIN MAX

Vee Supply voltage 4.5 55 4.5 55 \
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 Vv
\ Input voltage 0 55 0 55 A
Vo Output voltage 0 Voo 0 Vceo Vv
I0H High-level output current -8 -8 mA
loL Low-level output current 8 8| mA
AVAV Input transition rise or fall rate 20 20| ns/V
TA Operating free-air temperature -55 125 -40 85 °C.

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

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

TA =25°C SN54AHCT86 | SN74AHCT86
PARAMETER TEST CONDITIONS Vce UNIT
MIN TYP MAX| MIN MAX MIN MAX
loH = -50 3.15 3.65 3.15 3.15
VOH OH kA 45V \
IoH=-8 mA 25 2.4 2.4
loL =50 pA 0.1 0.1 0.1
VoL oL=>"k 45V v
IoL = 8 mA 0.36 0.44 0.44
1 V| = Vg or GND 55V +0.1 +1 1| pA
Icc V| = Vg or GND, lo=0 55V 2 20 20| pA
One inputat 3.4 V,
Alcct Other inputs at Vo or GND 85V 1.35 5 15 mA
loff Vo=55V oV 0.5* 5] pA
Ci Vi =Vcg or GND 5V 4 10 10 pF

* On products compliant to MIL-PRF-38535, this parameter does not apply.
¥ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VG-
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SN54AHCT86, SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS250B - OCTOBER 1995 ~ REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,

Vee =5V 0.5V (unless otherwise noted) (see Figure 1)

FROM T0 LOAD SN54AHCT86
A O
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=257C MIN MAX UNIT
MIN TYP MAX
tPLH" 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL" 5 6.9 1 8
t ' 55 79 1 9
PLH AorB Y CL = 50 pF ns
tPHL 5.5 7.9 1 9
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
switching characteristics over recommended operating free-air temperature range,
Vceo =5V 0.5V (unless otherwise noted) (see Figure 1)
SN74AHCT86
FROM TO LOAD ~ore
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta =25°C MIN MAX UNIT
MIN TYP MAX
I 5 6.9 1 8
PLH AorB Y CL=15pF ns
tPHL 5 6.9 1 8
I 5.5 79 1 9
PLH AorB Y CL =50pF ns
tPHL 5.5 79 1 9
noise characteristics, Vog =5V, C = 50 pF, Tp = 25°C (see Note 4)
SN74AHCT86
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.4 0.8 \'
VoL(v) Quiet output, minimum dynamic VoL -04 -08 \
ViHD) High-level dynamic input voltage 2 \"
Vi)  Low-level dynamic input voltage 0.8 Y
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 18 pF
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SN54AHCT86, SN74AHCT86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SCLS250B - OCTOBER 1995 — REVISED MARCH 1996

PARAMETER MEASUREMENT INFORMATION

From Output Test mput N T 3V
Under Test Point (see Note B) 1.5V 1.5V
ov
CpL | |
(see Note A) I tpLH —p—q' H tPHL

|
ot
' | | ——— VoH
'"g’“‘a“t | Aisv -!54; 15V
LOAD CIRCUIT wipu i VoL

tPHL ——| [ tpLu

| | VoH
°“t'°'g:t:f: 15V 15V
——— VoL
VOLTAGE WAVEFORMS
DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54AHC125, SN74AHC125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCLS256A - DECEMBER 1995 — REVISED MARCH 1996

Operating Range 2-V to 5.5-V V¢ SN54AHC125...J OR W PACKAGE
SN74AHC125... D, DB, N, OR PW PACKAGE
EPIC™ (Enhanced-Performance Implanted (TOP VIEW)
CMOS) Process wj
High Latch-Up Immunity Exceeds 250 mA 10E [} 1 14 Vee
Per JEDEC Standard JESD-17 1A E 2 13]] 4OE
® Package Options Include Plastic Y{Qls 12 g 4A

Small-Outline (D), Shrink Small-Outline 20E [| 4 1 4!__
(DB), Thin Shrink Small-Outline (PW), and 2Afls 10 % 30E
Ceramic Flat (W) Packages, Ceramic Chip 2y E 6 ol 3A
Carriers (FK), and Standard Plastic (N) and GND {7 sj] 3y
Ceramic (J) 300-mil DIPs
A SN54AHC125.. . . FK PACKAGE

description (TOP VIEW)

The 'AHC125 are quadruple bus buffer gates
featuring independent line drivers with 3-state

<8 ¢ 88

outputs. Each output is disabled when the S 2 12019
associated output-enable (OE) input is high. 1Y [] 4 18[] 4A
When OE is low, the respective gate passes the NC []s 17[J NC
data from the A input to its Y output. 20E [1s 16[] 4y
The SN54AHC125 is characterized for operation NC H7 15 NC_
over the full military temperature range of ~55°C 2AHE 0 1112 1314E SOE
to 125°C. The SN74AHC125 is characterized for

operation from —40°C to 85°C. X28% S

NC - No internal connection
FUNCTION TABLE
(each buffer)

NPUTS OUTPUT
A Y

- |8

H H
L L
X Z

EPIC is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated
DATA Information current as of publication date. Products conform to
specifications per the uam: of oxu Instruments standard warran!

g does nol

tlon Include testing of all
parame!
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SN54AHC125, SN74AHC125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCLS256A - DECEMBER 1995 - REVISED MARCH 1996

logic symbolt

10E -1——5EN 1

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 (positive logic)
10E

1A

1

1Y

20E

2y

>
o>

3A

3y

Y~ V= \

40E

4A

\

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

ay

1Y

2y

3y

4y
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INSTRUMENTS

3-98 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54AHC125, SN74AHC125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCLS256A - DECEMBER 1995 — REVISED MARCH 1996

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

Supply vOItage range, VoG <« v vvvevir ittt i i e -05Vto7V
Input voltage range, Vi(see Note 1) ... it e i e -05Vto7V
Output voltage range, Vo (see Note 1) ....oviniiiiiiiiii e -05VtoVgc+05V
Input clamp current, [k (V] <0) . nei i e e e e -20 mA
Output clamp current, lox (Vo <00rVo>VEg) cvvvniiimmii e +20 mA
Continuous output current, lo (Vo =0t0Veg) ovvvieenni +25 mA
Continuous current through Voo OrGND ... 150 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25W

DBorPWpackage ............. 05W

Npackage .........cccoenn... 11W
Storage temperature range, Tgtg -+« v v vvvnnn i —65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions (see Note 3)

SN54AHC125 | SN74AHC125 UNIT
MIN MAX| MIN MAX
Ve Supply voltage 2 55 2 55 v
Vecg=2V 1.5 15
VIH High-level input voltage Vec =3V 2.1 2.1 Vv
Vcc =55V 3.85 3.85
Vocc=2V 0.5 0.5
ViL Low-level input voltage Vec=3V 0.9 0.9 \
VGG =55V 145 1.65
\ Input voltage 0 @.5 0 5.5 \'
Vo Output voltage 0’_5,%\7(;0 0 Vgcc Vv
Vcc=2V Sos =50 -50 pA
10H High-level output current Vocc=33V+03V Y -4 -4 A
Vcc=5V+05V P -8 -8
Vec=2V 50 50 pA
loL Low-level output current Vcc=33V+03V 4 4 mA
Vcc=5V+05V 8 8
. ) Vee=3.3V03V 100 100
At/Av Input transition rise or fall rate ns/V
Vee=5V+05V 20 20
TA Operating free-air temperature -55 125| -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

PRODUCT PREVIEW Information concerns pvoducu In the formative or
design d nt. Characteristic data and other

1 lovelopmer t ’
fications are dul n goals. Texas Instruments reserves the right to
m' or dmom!m»%\ogu products without notice. o TEXAS

INSTRUMENTS
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SN54AHC125, SN74AHC125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCLS256A — DECEMBER 1995 — REVISED MARCH 1996
e

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

Ta = 25°C SN54AHC125 | SN74AHC125
PARAMETER TEST CONDITIONS v UNIT
CC I"MIN TYP MAX| MIN MAX| MIN MAX
2V 19 2 1.9 1.9
IOH = — 50 pA 3V 29 3 2.9 2.9
VOH 45V 44 45 4.4 4.4 v
IOH = — 4 mA 3v | 258 2.48 2.48
lor =—8mA 45V | 3.94 38 o | 38
2V 0.1 $0.1 0.1
_ 4
IoL = 50 pA 3V 0.1 fn 0.1 0.1
VoL 45V 01| % o1 01| Vv
loL = 4 mA 3V 0.36 é;g 0.5 0.44
loL =8 mA 45V 0.36 [4" 05 0.44
1 ]A orOE inputs | V| =VgG or GND 55V +0.1 +1 1] pA
loz Vi =Vgc or GND 55V +0.25 +25 +25 uA
IcC Vj=VGgorGND, lo=0 55V 4 40 40| uA
Cj V| =Vgc or GND 5V 4 10 10 pF
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V +0.3V (unless otherwise noted) (see Figure 1)
FRO o oD SN54AHC125
ROM T LOA -
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max| UNT
MIN TYP MAX
tpLH* 5.6 8 1 95
PLH A Y CL=15pF ns
tpHL* 5.6 8 1 9.5
tpzH* _ 5.4 8| 1 95
FZH OE Y CL=15pF 2 ns
tpzL* 5.4 88 1 9.5
t * — . 7 9. 1 1.5
PHz OF Y CL=15pF £ ns
tpLz* 7 87 1 115
t 81 M5 1 13
PLH A Y CL =50 pF % ns
tPHL 8.1 2 11.5 1 13
t __ 795 115 1 13
£2hH OE Y C =50pF - ns
tpzL 79 1.6 1 13
[ — 95 132 1 15
FHZ OF Y CL=50pF ns
tpLz 95 132 1 15

* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.

PRODUCT PREVIE;N w“ormtlon oon%sm: pfodu:n me lo.n‘gmvg' or
mllwlp'}u‘:m design goal& Toxas Inswmm: reserves the ngom g
;ﬂ:lclg' or discontinue these products without notice. TEXAS
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SN54AHC125, SN74AHC125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCLS256A - DECEMBER 1995 — REVISED MARCH 1996

switching characteristics over recommended operating free-air temperature range,

Vee =3.3V 1 0.3V (unless otherwise noted) (see Figure 1)

SN74AHC125
FROM TO LOAD o
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C MIN MAX UNIT
MIN TYP MAX
|{ 5.6 8 1 9.5
PLH A Y CL=15pF ns
tPHL 5.6 8 1 9.5
t — 5.4 8 1 9.5
£2H OE Y Cp =15pF ns
tpPLL 5.4 8 1 9.5
t J— 7 9.7 1 11.5
PHZ OE Y Cp=15pF ns
tpLz 797 1 115
t 8.1 11.5 1 13
PLH A Y CL =50 pF ns
tPHL 8.1 115 1 13
t — 79 1.5 1 13
PZH OF v CL =50 pF ns
tpzL 79 115 1 13
t — 9.5 13.2 1 15
PHZ O Y CL =50 pF ns
tpLz 95 132 1 15
switching characteristics over recommended operating free-air temperature range,
Ve =5V 0.5V (unless otherwise noted) (see Figure 1)
SN54AHC125
FROM TO LOAD "
PARAMETER (INPUT) (OUTPUT) CAPACITANCE T =25°C v max | UNT
MIN TYP MAX
t * 3.8 5.5 1 6.5
PLH A Y CL=15pF ns
tpHL* 3.8 5.5 1 6.5
t * i 3.6 5 1 6
PzH OE Y CL=15pF b ns
tpzL* 3.6 1 6
t * — 4.6 1 8
PHZ OF Y CL=15pF ns
tpLz* 4.6 1 8
t 5.3 1 8.5
FLH A Y CL =50 pF y ns
tPHL 53 &3 7.5 1 85
t __ 5.1% 7. 1 8
£2i OE Y CL =50 pF ns
tpzL 5.1 7.1 1 8
t — 6.1 8.8 1 10
PHZ OF Y CL=50pF ns
tpLz 6.1 8.8 1 10
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
PRODUCT PREVIEW information concerns products in the formative or
Spochcalonsar dosgn Gous: 0 Iniumontsresoees h gt i
cmgowdboomlmn these produm without notice. TEXAS
INSTRUMENTS
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switching characteristics over recommended operating free-air temperature range,

Ve =5V 0.5V (unless otherwise noted) (see Figure 1)
SN74AHC125
FROM TO LOAD o
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25°C mn  max | UNT
MIN TYP MAX
} 3.8 55 1 6.5
PLH A Y CL=15pF ns
tPHL 3.8 5.5 1 6.5
1 3.6 5.1 1 6
PZH OE Y CL=15pF ns
tpzL 3.6 5.1 1 6
|( — 4.6 6.8 1 8
PHZ OF Y CL=15pF ns
tpLZ 46 68 1 8
4 5.3 75 1 8.5
PLH A Y CL =50 pF ns
tPHL 5.3 75 1 8.5
1 — 5.1 71 1 8
Pzt OE Y C =50 pF ns
tpzL 5.1 71 1 8
t —_— 6.1 8.8 1 10
PHZ OE Y Ci =50pF ns
tpLz 6.1 8.8 1 10
output-skew characteristics, C|_ = 50 pF (see Note 4)
SN74AHC125
PARAMETER \'/ Ta=25°C UNIT
ce A MIN MAX
MIN  MAX
N Outout skew 33v+o3V 1.5 1.5 ns
sk(o)  =UP 5Vt05V 1 1
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics Vgc = 5 V, C = 50 pF, T = 25°C (see Note 5)
SN74AHC125
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.8 \"
VoL(v) Quiet output, minimum dynamic VoL -0.8 \
VOH(v) Quiet output, minimum dynamic VoH 4.4 Vv
VIHD)  High-level dynamic input voltage 3.5 Vv
ViLp)  Low-level dynamic input voltage 15 \
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 14 pF
lNSTRUMENTS
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SN54AHC125, SN74AHC125

QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS
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PARAMETER MEASUREMENT INFORMATION

o Vee TEST s1
F o 1kQ sy O Open tPLH/tPHL Open
rgmd u;_pu: s ANA- o tpLZ/tPzZL Vee
neeres J_ GND tPHZ/tPZH GND
CL
(see Note A) T
) LOAD CIRCUIT
Output v
————— Vce Control cc
Input ontro
P 50% Vge 50% Voo (low-level | 50% Vce 50% Vee ov
nabling) , | .. 1~ =
I | | t ov enabling) —» :‘_ |
t le—»l- tppL
PLH —¢—¥ o Output || Lz —’: Voo
50% Voo |

VoL+0.3V
—2L272 vou

I
I
4
'PZH—’{ L_PHZ‘” r-

|
In-Phase | I 0% V. _5—807 v VoH Waveform 1
Output ' tVce Vee StatVee
| oL (see Note B)

' fe—>—t
PLH
tPHL —11-—-'! } v Output | ———— Von
OH Waveform 2 VoH-0.3V
°“"°'§;°f,‘: X, 50% Vec Z“ 50% Ve S1at GND J 5% Vee -\ "
P —=—=— VoL (see Note B) ~ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR<1 MHz, Zo =50 Q, tr =3 ns, tf = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

“f‘ TexAs
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SN54AHCT125, SN74AHCT125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS
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Inputs Are TTL-Voltage Compatible

EPIC™ (Enhanced-Performance Implanted
CMOS) Process

High Latch-Up Immunity Exceeds 250 mA
Per JEDEC Standard JESD-17

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), Thin Shrink Smali-Outline (PW), and
Ceramic Flat (W) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

description

SN54AHCT125. .. J OR W PACKAGE
SN74AHCT125.. . D, DB, N, OR PW PACKAGE
(TOP VIEW)

v

10E (]
1A
1Y
20E(]
2A]]
2Y ]
GND ]

14]]Voe
13[] 40E
12]] 4A
11{] 4y
10{] 30E