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3 Pin Configuration and Functions
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] 3-1. CDx4AC373, CDx4ACT373

e PIN ) 110 DESCRIPTION
OE 1 Input 3-state output enable input
0Q 2 Output QOutput for channel 0

0D 3 Input Input for channel 0

1D 4 Input Input for channel 1

1Q 5 Output Output for channel 1

2Q 6 Output Output for channel 2

2D 7 Input Input for channel 2

3D 8 Input Input for channel 3

3Q 9 Output QOutput for channel 3

GND 10 — Ground

LE 11 Input Latch enable input (active HIGH)
4Q 12 Output Output for channel 4

4D 13 Input Input for channel 4

5D 14 Input Input for channel 5

5Q 15 Output Output for channel 5

6Q 16 Output QOutput for channel 6

6D 17 Input Input for channel 6

7D 18 Input Input for channel 7

7Q 19 Output Output for channel 7

Vee 20 — Supply voltage

Copyright © 2024 Texas Instruments Incorporated
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4 Specifications
4.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Vee Supply-voltage -0.5 6 \%
Ik Input diode current (Vi<-0.5VorV,>Vce * +20 mA
0.5V)
lok Output diode current (Vo <-0.5VorVo>Vec + +50 mA
0.5V)
lo Output source or sink current per output pin (Ové)\j)'o'S VorVo <Vee * +50 mA
V¢ or ground current, I or lgnp +100 mA()
Tstg Storage temperature -65 +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.

(2) For up to 4 outputs per device; add + 25 mA for each additional output.

4.2 ESD Ratings

Value UNIT
V(Esp) Electrostatic discharge ‘ Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(Y +2000 \%

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

4.3 Recommended Operating Conditions

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

CHARACTERISTIC MIN MAX| UNIT

Ve @ Supply-voltage

AC types 1.5 5.5 \%

ACT types 45 55
V|, Vo Input or output voltage 0 Vee \%
dt/dv Input rise and fall slew rate

at 1.5V to 3V (AC types) 0 50| ns/V

at 3.6 Vto 5.5V (AC types) 0 20| ns/V

at4.5Vto 5.5V (ACT types) 0 10| ns/V
Ta Operating-temperature range -55 +125 °C

(1)  Allunused inputs of the device must be held at VCC or GND to ensure proper device operation. Refer to the Tl application report:
Implications of Slow or Floating CMOS Inputs.
(2) Unless otherwise specified, all voltages are referenced to ground.
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4.4 Thermal Information

CDx4AC/ACT373
THERMAL METRIC(") N (PDIP) DW (SOIC) UNIT
20 PINS 20 PINS
Roua Junction-to-ambient thermal resistance 50 101.2 °C/W

(1)  For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report (SPRA953).

4.5 Electrical Characteristics: AC Series

AMBIENT TEMPERATURE (Tj) - °C
TEST CONDITIONS
CHARACTERISTICS Ve (V) +25 -40 to+85 -55 to +125 UNIT
Vi (V) lo (MA) MIN MAX MIN MAX MIN MAX
1.5 1.2 — 1.2 — 1.2 —
Viy High-Level Input Voltage 3 21 — 21 — 21 — \Y
55 3.85 — 3.85 — 3.85 —
1.5 — 0.3 — 0.3 — 0.3
ViL Low-Level Input Voltage 3 — 0.9 — 0.9 — 0.9 \%
55 — 1.65 — 1.65 — 1.65
-0.05 1.5 14 — 14 — 14 —
-0.05 3 29 — 29 — 29 —
Vigor Vi -0.05 4.5 4.4 — 4.4 — 4.4 —
Von High-Level Output Voltage -4 3 2.58 — 248 — 24 — \
-24 45 3.94 — 3.8 — 3.7 —
", @ -75 55 — — 3.85 — — —
-50 55 — — — — 3.85 —
0.05 1.5 — 0.1 — 0.1 — 0.1
0.05 3 — 0.1 — 0.1 — 0.1
Vg or V) 0.05 4.5 — 0.1 — 0.1 — 0.1
Vg or Vi Low-Level Output Voltage 12 3 — 0.36 — 0.44 — 0.5 \%
24 45 — 0.36 — 0.44 — 0.5
", @ 75 55 — — — 1.65 — —
50 55 — — — — — 1.65
Iy Input Leakage Current Ve or GND 5.5 — +0.1 — +1 — +1 A
loz 3-State Leakage Current x'CHCO(:rVéLN\S) = 55 — £0.5 — 5 — +10 uA
loc ,\%ilescem Supply Current, |y, orGND |0 55 — 8 - 80 - 160|  zA

(1) Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to
minimize power dissipation.
(2) Test verifies a minimum 50-ohm transmission-line-drive capability at +85° C, 75 ohms at +125°C.

4.6 Electrical Characteristics: ACT Series

AMBIENT TEMPERATURE (Tp) - °C
TEST CONDITIONS
CHARACTERISTICS Vee (V) +25 -40 to+85 -55 to +125 UNIT
Vi (V) lo (mA) MIN MAX MIN MAX MIN MAX
Viy High-level input voltage 4.555to 2 — 2 — 2 — \Y
Vi Low-level input voltage 4;555t° — 0.8 — 0.8 — 0.8 \Y
-0.05 4.5 4.4 — 4.4 — 4.4 —
Vigor Vi
Vv High-level output -24 4.5 3.94 — 3.8 — 3.7 — Vv
OH
voltage B _ _ _ _ _
M, @ 75 55 3.85
-50 55 — — — — 3.85 —
Copyright © 2024 Texas Instruments Incorporated TR 15 5
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AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Vee (V) +25 -40 to+85 -55 to +125 UNIT
V) (V) lo (mA) MIN MAX MIN MAX MIN MAX
0.05 4.5 — 0.1 — 0.1 — 0.1
Vigor Vi,
v Low-level output 24 4.5 — 0.36 — 0.44 — 0.5 v
OH
voltage _ _ _ _ _
M @ 75 5.5 1.65
50 55 — — — — — 1.65
Ve or
Von Input leakage current G?\ICD 55 — +0.1 — +1 — +1
Vi or Vi
loz 3-state leakage current |Vg = Ve 5.5 — +0.5 — +5 — +10 uA
or GND
Quiescent supply Ve or . o .
lcc current, msi GND 0 5.5 8 80 60| uA
Additional quiescent
supply current per input
pin Vee-2.1 o — 24 - 28 - 3| mA
Alce TTL inputs high '
1 unit load
(1) Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to
minimize power dissipation.
(2) Test verifies a minimum 50-ohm transmission-line-drive capability at +85°C. 75 ohms at +125°C.
% 4-1. Act Input Loading Table
UNIT LOAD(™)
INPUT
ACT373 ACT533
OE 0.87 0.87
Dn 0.5 0.5
LE 0.8 08
(1) Unitload is Algc limit specified in Static Characteristics Chart,
e.g. 2.4 mA max. @ 25°C.
4.7 Prerequisite for Switching: AC Series
AMBIENT TEMPERATURE (T,) -°C
SYMBOL CHARACTERISTICS Vee (V) -40 to +85 -55 to +125 UNIT
MIN MAX MIN MAX
1.5 44 — 50 —
tw LE Pulse Width 3.3M 4.9 — 5.6 — ns
5 3.5 — 4 —
1.5 2 — 2 —
tsu Setup Time Data to LE 3.3 2 — 2 — ns
5 2 — 2 —
1.5 33 — 38 —
ty Hold Time Data to LE 3.3 3.7 — 42 — ns
5 2.6 — 3 —
(1) 33Vimin.is@3V
2) 5V:min.is@4.5V
6 R 15 Copyright © 2024 Texas Instruments Incorporated
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4.8 Switching Characteristics: AC Series
t, ty=3ns, C_ =50 pF

AMBIENT TEMPERATURE (T,) - °C
SYMBOL CHARACTERISTICS Vee (V) -40 to +85 -55 to+125 UNIT

MIN MAX MIN MAX

tpLH 1.5 — 96 — 106
Propagation Delays: Data to Qn 373 3.3 3.1 10.8 3 11.9 ns

tprL 5@ 22 7.7 21 8.5

toLH 1.5 — 119 — 131
533 3.3 3.8 13.4 3.7 14.7 ns

tpHL 5 27 9.5 26 10.5

tpLH 1.5 — 136 — 150
LE on Qn 373 3.3 43 15.2 42 16.8 ns

tprL 5 3.1 10.9 3 12

tpLn 1.5 — 136 — 150
533 3.3 4.3 153 4.2 16.8 ns

tpHL 5 31 10.9 3 12

tpzL 1.5 — 119 — 131
Output Enable Times 3.3 4.1 14.4 4 15.8 ns

tpzn 5 2.7 9.5 26 10.5

tpLz 1.5 — 131 — 144
Output Disable Times 3.3 3.7 13.1 3.6 14.4 ns

tprz 5 3 10.5 2.9 11.5
Cpp @ Power Dissipation Capacitance — 63 Typ. 63 Typ. pF
e e e Syt ober | 47 @25'C v
Yo Dutputs (Ouipet Under Tost Not Swiching) | ° 1 Typ. @25° v
C Input Capacitance — — 10 — 10 pF
Co 3-State Output Capacitance — — 15 — 15 pF

1) 33V:min.is@3.6V
(2) 5V:minis@55V
(3) Cpp is used to determine the dynamic power consumption, per latch.

4.9 Prerequisite for Switching: ACT Series

AMBIENT TEMPERATURE (T,) -°C
SYMBOL CHARACTERISTICS Vee (V) -40 to +85 -55 to +125 UNIT
MIN MAX MIN MAX
tw LE Pulse Width 51 3.6 — 4 — ns
tsu Setup Time Data to LE 5 2 — 2 — ns
ty Hold Time Data to LE 5 2.7 — 3 — ns

(1) 5V:minis@4.5V
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4.10 Switching Characteristics: ACT Series
t, ty=3ns, C. =50 pF

AMBIENT TEMPERATURE (T,) -°C
SYMBOL CHARACTERISTICS Vee (V) -40 to +85 -55 to +125 UNIT

MIN MAX MIN MAX

Propagation Delays: Data to Qn 373 2.7 9.5 2.6 10.4
tpLy tPL 5(1) ns

533 3 10.4 2.9 114
tpLH tPHL LE to Qn 373 533 5 3.1 1.4 3 12,5 ns
tpzL tpzH Output Enable Times 5 3.5 12.3 3.4 13.5 ns
tpLz tPHZ Output Disable Times 5 3.2 1.4 3.1 12.5 ns
Cpp @ Power Dissipation Capacitance — 63 Typ. 63 Typ. pF
o o v oo ey, | @ v
b o e g ot | s 1T @25 v
C Input Capacitance — — 10 — 10 pF
Co 3-State Output Capacitance — — 15 — 15 pF

(1) S5V:minis@5.5V
(2) Cpp is used to determine the dynamic power consumption, per latch.
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5 Parameter Measurement Information

- ] ——— - You

OTHER
OUTPUTS

_____ —_— -——— VoL
ouTPUT = = = Vowv
UNDER
TEST

————————— — Voip
___—J\f_-'_— _——————— VoL
A.  Vonv AND Vo p ARE MEASURED WITH RESPECT TO A GROUND REFERENCE NEAR THE OUTPUT UNDER TEST.

INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS: PRR < 1 MHz, t, =3 ns, t;= 3 ns, SKEW 1 ns.
C. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED. IC SHOULD BE SOLDERED INTO TEST BOARD ANO BYPASSED

WITH 0.1 #F CAPACITOR. SCOPE AND PROBES REQUIRE 700-MHz BANDWIDTH.
D. 92CS-42406

w

K 5-1. Simultaneous Switching Transient Waveforms.

wsane {‘°_"""' INPUT LEVEL
————————————————— 90 9%
ou‘rPur—/ ________________ vs
OISABLE TN o v
: GND

OUTPUT: LOW
TO OFF TO LOW

VoL (£ GND)

Vo (zVccl

-~ 0.8Vce
--- Vg

OUTPUT: HIGH
TO OFF TO HIGH
QUTPUTS OUTPUTS OUTPUTS
DISABLED ENABLED

T ENABLED
o—( GND (1PHZ. IPZH)
0—O OPEN (tpHL. tPLH)
O— 2vce (tpLz. Pz,

OTHER
INPUTS 'O——— DUt

500 0°
(TIED HIGH l O—{ witH AL
O—

(OPEN DRAIN)
out

OR LOW) 3-STATE
OUTPUT 5000°
OUTPUT O
DISABLE

= 92CM-42405
*FOR AC SERIES ONLY: WHEN Vi = 1.5V, R = 1 k(2

K 5-2. Three-state Propagation Delay Waveforms and Test Circuit.

INPUT LEVEL — — —

92Cs-37132

K 5-3. Data to Qn Output Propagation Delays and Output Transition Times.
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INPUT LEVEL —=—- g

DATA

IY] Vs %

92CS-37133
K 5-4. Latch Enable Propagation Delays.

INPUT LEVEL

92C3- 37134

& 5-5. Latch Enable Prerequisite Times.

CD54/74AC | CD54/74ACT
Input Level Vee 3V
Input Switching Voltage, Vg 0.5 Ve 1.5V
Output Switching Voltage, Vs 0.5Vce 0.5 Vce
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6 Detailed Description
6.1 Overview

The RCA-CD54/74AC373 and the CD54/74ACT373 octal transparent 3-state latches use the RCA ADVANCED
CMOS technology. The outputs are transparent to the inputs when the Latch Enable (LE) is HIGH. When the
Latch Enable (LE) goes LOW, the data is latched. The Output Enable (OE) controls the 3-state outputs. When
the Output Enable (OE) is HIGH, the outputs are in the high-impedance state. The latch operation is
independent of the state of the Output Enable.

The CD74AC/ACT373 are supplied in 20-lead dual-in-line plastic packages (E suffix) and in 20-lead dual-in-line
small-outline plastic packages (M suffix). Both package types are operable over the following temperature
ranges: Commercial (0 to 70°C); Industrial (-40 to +85°C); and Extended Industrial/Military (-55 to +125°C).

The CD54AC/ACT373, available in chip form (H suffix), are operable over the -55 to +125°C temperature range.

6.2 Functional Block Diagram

373

\
]
o

00 — ——ao0 @0
D1 —at @1
Dzj ~—Q2 G2
D3 —o3 a3
04— —Q4 54
05—l —aos &3
06— 06 &6
07— —or &7
e —1

O—E 22C3 - 42421

6.3 Functional Block Diagram
# 6-1. Truth Table

Output Enable Latch Enable Data ACé:::':I;?;R
L H H H
L H L L
L L I L
L L h H
H X X 7
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7 Application and Implementation
7.1 Power Supply Recommendations

The power supply can be any voltage between the MIN and MAX supply voltage rating located in the
Recommended Operating Conditions table.

Each VCC pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1 ufis recommended; if there are multiple VCC pins, then 0.01 rf or 0.022 nfis recommended for
each power pin. It is acceptable to parallel multiple bypass caps to reject different frequencies of noise. A 0.1 uf
and a 1 ufare commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

7.2 Layout Guidelines
7.2.1 Layout Guidelines

When using multiple bit logic devices inputs should not ever float. In many cases, functions or parts of functions
of digital logic devices are unused, for example, when only two inputs of a triple-input AND gate are used or only
three of the four buffer gates are used. Such input pins should not be left unconnected because the undefined
voltages at the outside connections result in undefined operational states. Specified below are the rules that
must be observed under all circumstances. All unused inputs of digital logic devices must be connected to a high
or low bias to prevent them from floating. The logic level that should be applied to any particular unused input
depends on the function of the device. Generally they will be tied to GND or V¢ whichever make more sense or
is more convenient. Floating outputs is generally acceptable, unless the part is a transceiver. If the transceiver
has an output enable pin it will disable the outputs section of the part when asserted. This will not disable the
input section of the 1.0’ s so they also cannot float when disabled.
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8 Device and Documentation Support
8.1 Documentation Support (Analog)
8.1.1 Related Documentation

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

% 8-1. Related Links

PARTS PRODUCT FOLDER | SAMPLE & BUY I;rg(C:SI\NII:Ech'LS S-(r)?=$\II-Vi§E ngl\ljlll?n?::l-ll-Ts;
CD54AC373 Click here Click here Click here Click here Click here
CD74AC373 Click here Click here Click here Click here Click here

CD54ACT373 Click here Click here Click here Click here Click here
CD74ACT373 Click here Click here Click here Click here Click here
8.2 BT BB A
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TIE2E™ 32t TRMPEESE TR, T HEMNEZMRERE. SdBRIER@SEMETHHEE. B8R
A R B B QR RIS T a3 B .

FER N AR S A DTk S AR SRt . IXEEPNE IR T HARBE | FF BA— @ et T B9 A ;
T 263K

8.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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8.5 FrEHE S

B (ESD) SR AR L . AR (TI) EEUCE IS 24 TS5 S kb B AT SR P M B o 01 5B S 5 T P b B
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9 Revision History
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Changes from Revision * (April 2002) to Revision A (May 2024) Page
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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