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3 Pin Configuration and Functions

= =~ 20 1 ~ 20
Ot —§ = vee OET — F— vee
a0 4 % 5e2 20 Y LN
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a6 |3 w5 A6 — = vs
ar 4 =30 ar 12 ve
anp 2 uRw ano - v
X 3-1. CDx4AC540, CDx4ACT540 B 3-2. CDx4AC541, CDx4ACT541
# 3-1. Pin Functions
PIN
NO. NAME 1/01 DESCRIPTION
IMR 1 | Master reset, active low
Qo0 2 o Output Q0
DO 3 | Input DO
D1 4 | Input D1
Q1 5 (0] Output Q1
Q2 6 (0] Output Q2
D2 7 | Input D2
D3 8 | Input D3
Q3 9 (¢} Output Q3
GND 10 - Ground
CP 11 | Clock, rising edge triggered
Q4 12 (0] Output Q4
D4 13 | Input D4
D5 14 | Input D5
Q5 15 (0] Output Q5
Q6 16 o Output Q6
D6 17 | Input D6
D7 18 | Input D7
Q7 19 O Output Q7
Vece 20 - Supply
1. I=input, O = output, P = power, FB = feedback, GND = ground, N/A = not applicable
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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 \Y
lik Input diode current (V;<-0.50rV,>Vcc+0.5V) +20 mA
lok Output diode current (Vo<-050rVg>Vec+0.5V) +50 mA
lo Output source or sink current per output PIN (Vo>-0.50rVg<Vcc+0.5V) 150 mA
V. or ground current, Igc or lgnp (P £100| mA
Tstg Storage temperature -65 +150 °C

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

4.2 ESD Ratings

VALUE UNIT

Human-body model (HBM), per ANSI/ESDA/

JEDEC JS-001" +2000 \Y

V(esp) Electrostatic discharge

(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)(")

MIN MAX| UNIT
Vee Supply voltage
(For Tp = full package-temperature range)
AC types 1.5 5.5 \Y
ACT types 4.5 5.5 Vv
V), Vo Input or output voltage 0 Vee Vv
Ta Operating temperature -55 +125 °C
dt/dv Input rise and fall slew rate
at 1.5V to 3V (AC types) 0 50| ns/V
at 3.6V to 5.5V (AC types) 0 20| ns/V
at 4.5V to 5.5V (ACT types) 0 10| ns/V

(1)  Unless otherwise specified, all voltages are referenced to ground.

4.4 Thermal Information

CD74AC540, CDx4ACT54x, CDx4AC541
THERMAL METRIC(") N (PDIP) DW (SOIC) UNIT
20 PINS 20 PINS
Rgua Thermal Resistance 69 101.2 °C/W

(1) The package thermal impedance is calculated in accordance with JESD 51.
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4.5 Electrical Characteristics, AC Series

PARAMETER (Ta) -°C
TEST CONDITIONS
Vee (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 —
Vig High-level input 3 2.1 _ 2.1 — 2.1 — \Y
voltage
5.5 3.85 — 3.85 — 3.85 —
1.5 — 0.3 — 0.3 — 0.3
Vi Low-level input 3 — 09 _ 09 _ 09 v
voltage
5.5 — 1.65 — 1.65 — 1.65
-0.05 1.5 1.4 — 1.4 — 1.4 —
-0.05 3 2.9 — 2.9 — 2.9 —
-0.05 4.5 4.4 — 4.4 — 4.4 —
High-level output VigorV
Vou voltage () @ -4 3 2.58 — 248 — 24 — \Y
-24 4.5 3.94 — 3.8 — 3.7 —
-75 5.5 — — 3.85 — — —
-50 5.5 — — — — 3.85 —
0.05 1.5 — 0.1 — 0.1 — 0.1
0.05 3 — 0.1 — 0.1 — 0.1
0.05 4.5 — 0.1 — 0.1 — 0.1
Low-level output VigorV
VoL voltage () @ 12 3 — 0.36 — 0.44 — 0.5 \Y
24 4.5 — 0.36 — 0.44 — 0.5
75 5.5 — — — 1.65 — —
50 5.5 — — — — — 1.65
I Input leakage current Vac of 5.5 — £0.1 — +1 — 1| pA
! GND ' = = =
y Vi or Vi,
loz 2u3rtraetnet leakage Vo = Voo 55 — 105 — +5 — 10| A
or GND
Quiescent supply Ve or . . .
lec current, MSI GND 0 55 8 80 60| pA

(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.
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4.6 Electrical Characteristics, ACT Series

PARAMETER (Ta) -°C
TEST CONDITIONS
Vee (V) +25 -40 to +85 -55 to +125 UNIT
Vi (V) lo (mA) MIN MAX MIN MAX MIN MAX
Vin High-level input 451055 2 — 2 — 2 — v
voltage
Vi Low-level input 451055 — 0.8 — 0.8 — 08| v
voltage
-0.05 45 44 — 44 — 44 —
v High-level output VigorV, |24 4.5 3.94 — 3.8 — 37 = v
oH voltage M, @ 75 55 — —| 385 — — —
-50 5.5 — — — — 3.85 —
0.05 45 — 0.1 — 0.1 — 0.1
Vv Low-level output VigorV, |24 4.5 — 0.36 — 0.44 — 0.5 v
oL voltage ™, @ 75 55 — — — 165 — —
50 5.5 — — — — — 1.65
Vg or
I Input leakage current G?\ICD 55 — +0.1 — +1 — +1|  pA
Vi or Vi
loz gusrtrzt:t leakage Vo = Veo 55 — 105 — +5 —  x10| A
or GND
Quiescent supply Ve or . . .
lec current, MSI GND 0 55 8 80 1601 WA
Additional quiescent
supply current per
input pin Vee-2.1 45t05.5 — 2.4 — 28 — 3| mA
TTL inputs high
Alce
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
540 541
DATA 1.42 0.5
OET, OE2 1.3 1.3
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4.7 Switching Characteristics, AC Series

t, t = 3ns, C_ = 50pF (See &7/ = 5)

(Ta)-°C
PARAMETER Vee (V) -40 to +85 -55 to +125 UNIT
MIN MAX MIN MAX
Propagation Delays:
Data to Output
AC540
tpLH 1.5 - 77 — 85
tpHL 3.3* 2.4 8.6 2.4 9.5 ns
5t 1.8 6.2 1.7 6.8
AC541
t
PLH 15 — 89 — 98
tphL
3.3 2.8 9.9 27 10.9 ns
5 2.1 7.1 2 7.8
Enable, to Output to Output 1.5 — 136 — 150
t
PaL 33 46 16.4 45 18| ns
tpzn
5 3.1 10.9 12
Disable to Output to Output 1.5 — 136 — 150
t
PLz 3.3 3.9 136 3.8 15|  ns
tphz
5 3.1 10.9 3 12
Con Power Dissipation Capacitance AC540 — 60 Typ. 60 Typ. .
FD AC541 — 60 Typ. 60 Typ. P
Vonv Min. (Valley) Voy During
Switching of
Other Outputs o
(Output Under S 4Typ. @25°C v
Test Not
Switching)
VoLp Max. (Peak) Vo, During
Switching of
Other Outputs o
(Output Under S 1Typ. @ 25°C v
Test Not
Switching)
C Input Capacitance — — 10 — 10 pF
Co 3-State Output Capacitance — — 15 — 15 pF
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4.8 Switching Characteristics, ACT Series
t, t = 3ns, C_ = 50pF (See &7/ = 5)

(Ta)-°C
PARAMETER Vee (V) -40 to +85 -55 to =125 UNIT
MIN MAX MIN MAX
Propagation Delays:
tpLH Data to Output: ACT540 51 1.9 6.5 1.8 7.2 ns
tpHL ACT541 51 2.1 7.5 2.1 8.2 ns
t Enable to Output
FaL P 5 5 35 122 34| ns
tpzn
t Disable to Output
PLz P 5 35 122 34  134| ns
tpuz
Power Dissipation Capacitance
Cpp PP ACT540/
is used to ACT541
determine
the
dynamic — 60 Typ. 60 Typ. pF
power
consumpti
on, per
channel.
VOHV Min. (VaIIey) VOH
During Switching of Other Outputs (Output Under Test Not o
Switching) 5 4Typ. @25°C v
Max. (Peak) Vo,
VoLp Dur_lng_SW|tch|ng of Other Outputs (Output Under Test Not 5 1Typ. @ 25°C
Switching)
C Input Capacitance — — 10 — 10 pF
Co 3-State Output Capacitance — — 15 — 15 pF
(1) 5V:min.is @5.5V
(2) Cpp is used to determine the dynamic power consumption, per channel.
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5 Parameter Measurement Information

Vou
OTHER
OUTPUTS
_____ —_— -— - YoL
Vou
oUTPUT — — Vowv
UNDER
TEST
—————————— voLp
—.—.—-—./\/-—.’ ———————— Vou
NOTES:

1. Vouy AND Vo p ARE MEASURED WIiTH RESPECT TO A GROUND
REFERENCE NEAR THE OUTPUT UNDER TEST.

2. INPUT PULSES HAVE THE FOLLOWING CHARACTERISTICS:
PRA < 1 MHZ, t; = 3 ne, tg = I ns, SKEW § ns.

3. R.F. FIXTURE WITH 700-MHz DESIGN RULES REQUIRED.
IC SHOULD BE SOLDERED INTO TEST BOARD AND BYPASSED
WiTH 0.1 .F CAPACITOR. SCOPE AND PROBES REQUIRE
700-MHz BANDWIDTH.

92€5-42408

A.  Vony AND Vg 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 AND BYPASSED

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

w

Ed 5-1. Simultaneous Switching Transient Waveforms.

tt=3ns — =3
| rim INPUT LEVEL
——————————— = - == — =~ —-—-9009%
OUTPUT i I A Y v
IET: TS I A ¥ I s
————————————————————————————— 10 9%

OUTPUT: LOW
TO OFF TO LOW

OUTPUT: HIGH R~ ——--—-----
TO OFF TO HIGH

OUTPUTS OUTPUTS L OUTPUTS
ENABLED OISABLED N ENABLED

o— GND (tpHZ. tpzH)
O—CO OPEN (tpHL. tpLH)

_~ 2VccteLz. te20).
5%0‘.0 (OPEN DRAIN)

ourt

OTHER O—
INPUTS O—1 our

(TIED HIGH | O——  WiTH
OR LOW) lo 3-STATE

OuUTPUT

QUTPUT
DISABLE

92CM- 42403
*FOR AC SERIES ONLY: WHEN VCC = 1.5V, Ry - 1k

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

te=3ns
INPUT

LEVEL — T p————"——=

|
Y amn

c INPUT
OUTPUT T 56 oF 4
LOAD .I. GND

*FOR AC SERIES ONLY: WHEN

Vee - 1.5V, R - 1k0 outguT

AC/ACTS40
92(5- 42389
tPHL

i
ten ™
QuTPUT .
v

=

AC/ACTS4t

B4 5-3. Propagation Delay Times and Test Circuit.

CD54/74AC CD54/74ACT
Input Level Vee 3V
input Switching Voltage, Vg 0.5 V¢ 1.5V
Output Switching Voltage, Vg 0.5 V¢ 0.5 V¢

'PLH

b tonL

- — vg

92C5 42409

10 BHICHT B 71— I o2 (DERCHRI O Sbd) 2045

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD74AC540 CD74ACT540 CD54ACT540 CD74AC541 CD54AC541 CD74ACT541 CD54ACT541

English Data Sheet: SCHS285


https://www.ti.com/product/jp/cd74ac540?qgpn=cd74ac540
https://www.ti.com/product/jp/cd74act540?qgpn=cd74act540
https://www.ti.com/product/jp/cd54act540?qgpn=cd54act540
https://www.ti.com/product/jp/cd74ac541?qgpn=cd74ac541
https://www.ti.com/product/jp/cd54ac541?qgpn=cd54ac541
https://www.ti.com/product/jp/cd74act541?qgpn=cd74act541
https://www.ti.com/product/jp/cd54act541?qgpn=cd54act541
https://www.ti.com/jp/lit/pdf/JAJSUM2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUM2B&partnum=CD74AC540
https://www.ti.com/product/jp/cd74ac540?qgpn=cd74ac540
https://www.ti.com/product/jp/cd74act540?qgpn=cd74act540
https://www.ti.com/product/jp/cd54act540?qgpn=cd54act540
https://www.ti.com/product/jp/cd74ac541?qgpn=cd74ac541
https://www.ti.com/product/jp/cd54ac541?qgpn=cd54ac541
https://www.ti.com/product/jp/cd74act541?qgpn=cd74act541
https://www.ti.com/product/jp/cd54act541?qgpn=cd54act541
https://www.ti.com/lit/pdf/SCHS285

13 TEXAS

INSTI:{I-]ME‘J\H‘SZD74AC540, CD74ACT540, CD54ACT540, CD74AC541, CD54AC541, CD74ACT541, CD54ACT541
JAJSUM2B — DECEMBER 1998 — REVISED MAY 2024

www.ti.com/ja-jp

6 Detailed Description
6.1 Overview

The CD74AC540, -541, and CD74ACT540, -541 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: Industrial (-40 to +85°C) and Extended Industrial/Military (-55 to +125°C).

The CD54AC540, -541, and CD54ACT540, -541, available in chip form (H suffix), are operable over the -55 to

+125°C temperature range.

6.2 Functional Block Diagram

18

a0 —2& —— vo
17

a—3 v

Az._f.. lyz
5 13

a3 — —— v3
a

ae—2 SLEA

as—1 13 vs
12

ac—2 L ve

et — 1 ‘9| GND =10

3‘52 vee*20

92CS - 42408

6.3 Device Functional Modes

R 6-1. Truth Table

540

iz
y2

Y4
3
¥e
Y7

CD54/74AC/ACT540
INPUTS OUTPUTS
OET,0ET A Y
L L H
H L
H X Z
£ 6-2. Truth Table
CD54/74AC/ACT541
INPUTS OUTPUTS
OE1,0E2 A Y
L L L
H H
H X z
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7 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets

PRAEV 2L ER A, 4 O BN T2/ O EPEIZ OV TIE, BREEROBEETHMTL T /722l
RET, BERITIAH ORGIRIELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

7.1 Power Supply Recommendations
The power supply can be any voltage between the min and max supply voltage rating located in Z2>=.-4.3.

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, Tl recommends 0.1 yF and if there are multiple V¢ terminals, then Tl recommends .01 pF or .022 uF for
each power terminal. It is okay to parallel multiple bypass capacitors to reject different frequencies of noise. A
0.1 yF and 1 yF are commonly used in parallel. The bypass capacitor should be installed as close to the power
terminal as possible for best results.

7.2 Layout
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.O’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;-(I)Egl'J-II\NII:Ech'LS S-E)g('l?\ll-VigE gg;‘;%i{.rs;
CD74AC540 Click here Click here Click here Click here Click here
CD54AC541 Click here Click here Click here Click here Click here
CD74AC541 Click here Click here Click here Click here Click here
CD54ACT540 Click here Click here Click here Click here Click here
CD74ACT540 Click here Click here Click here Click here Click here
CD54ACT541 Click here Click here Click here Click here Click here
CD74ACT541 Click here Click here Click here Click here Click here

8.2 K¥arry bOEHBMERITMDHE

R 2 A RO EHIZ DOV T OB EZ T DT, www.tij.co.jp DT /A AR 7 4V F % BV TLIEEW, [lA1] 27
Uo7 L TRERTDHE, BREINT- TR COMBIEFRICET IS AV AN B Z TRAZENTEET, BEOFEMIZ
DNTE, WETENTERF 2 AV MIEEN TOWDSFTBREEZ B30,
83HKR—pF-UVY—-2R
TXPR AL AV LAY E2E™ IR —b e T3 —T AL, T V=T BRREEE H ORI LR EHIE T A M AR
— IO RGERDDEESAZENTEXAILGHTTY, BEFEORIEEARR LD, MEOEME L0524 T, &t o
e RIS LN TEET,
Vo733 7o V0E, FEFMEICIDBUROFEE SN HOTT, ZNHIETF TR A AV LAY DA
BEARERR T AL D TIIARL BT LET IV A AL AV N ALY D RIEE KM LD TIEHVET Ay THFF AR ALY
VALY O R ESZHRLTLTEENY,
8.4 Trademarks
THXY AR A AV A Y E2E™ is a trademark of Texas Instruments.
T RCOPEEL, ZTNENOFAEIFELET,
8.5 HERMEICHT 5 IEEIE

Z0 IC 1. ESD 12 ko THHRT A REME NG E T, TFH A AL AV A VL, |C Z BRI 5 R S 205 &

A EHERLET, ELOBORNB L O E IOV S | T AR T 2 B2 RHET,

A\ ESD ICEAMHAIE, DT DR MREE T DT A ADTE R E CHIGI D0 ET, K72 IC DG, /STA—FHDF
BT BT TARS TSN DANS TR D B0 IR RALT< Ao TOET,

8.6 ARG

TR A AL AR LAY R ZOHGERIZIT, HRECKEED —ERBLOERNGLHIN TWET,

9 Revision History
HERE SRR ORFIIUFT 2R L TOE T, TOUGTBEITRGEMUZHEL TV ET,
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Changes from Revision A (December 1998) to Revision B (May 2024) Page
o TRURIEH) R, TeOfkRE 15, TESD EM& K, BV 21E M £, [T A ADMREE—F ], [T 7V r—ar
EERE I ay [T AL ABIORF 2 A DI R =B ar  BIORI A=)V "o —2  BROVESE
HRITBT LG ZEABIM ot 1
* Updated 6JA value: DW =58 t0 101.2, all values iN PC/W .......oeeiiiiiiei et a e e e e 4

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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