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3 Pin Configuration and Functions

3
1tSIZF§|:10 14 [ Ve
D[]2 13 [J 2TIR
1CLK ] 3 12 [ 2D
1PRE ] 4 11 [ 2CLK
s 10 [ 2PRE
1T []6 9 20
GND ] 7 8 20

S—

& 3-1. CD54AC74 F Package, 14-Pin CDIP; CD74AC74 E or M Package, 14-Pin PDIP or SOIC (Top View)

Pin Functions

TRE PIN o) 110 DESCRIPTION
1CLR 1 Input Channel 1, Clear Input, Active Low

1D 2 Input Channel 1, Data Input

1CLK 3 Input Channel 1, Positive edge triggered clock input
1PRE 4 Input Channel 1, Preset Input, Active Low

1Q 5 Output Channel 1, Output

1Q 6 Output Channel 1, Inverted Output

GND 7 — Ground

2Q 8 Output Channel 2, Inverted Output

2Q 9 Output Channel 2, Output

2 PRE 10 Input Channel 2, Preset Input, Active Low

2CLK 11 Input Channel 2, Positive edge triggered clock input
2D 12 Input Channel 2, Data Input

2CLR 13 Input Channel 2, Clear Input, Active Low

Vee 14 — Positive Supply
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4 Specifications
4.1 Absolute Maximum Ratings

. . . 1
over operating free-air temperature range (unless otherwise noted)( )

MIN MAX UNIT
Vee Supply voltage range -0.5 6 \%
lik k Input clamp current (Vi<0orV,>Vce) +20 mA
lok ! Output clamp current (Vo <0orVg>Vcge) +50 mA
lo Continuous output current (Vo =0to Vce) +50 mA
Continuous current through Ve or GND +100 mA
Tstg Storage temperature range -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) The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

4.2 ESD Ratings

VALUE UNIT
Vespy Electrostatic discharge ‘ Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(Y) +2000 \Y

(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)(")

To=25°C '§25°é° -40°ctossc| o
MIN MAX MIN MAX MIN MAX
Vee Supply voltage 1.5 5.5 1.5 5.5 1.5 5.5 \%
Vee=15V 1.2 1.2 1.2
Viy High-level input voltage Vec =3V 21 21 21 \%
Vec =55V 3.85 3.85 3.85
Veg =15V 0.3 0.3 0.3
Vi Low-level input voltage Vee =3V 0.9 0.9 0.9 \Y
Vec =55V 1.65 1.65 1.65
\ Input voltage 0 Vcc 0 Ve 0 Vg \%
Vo Output voltage 0 Vee 0 Vee 0 Vce \Y
lon High-level output current Vec=45Vto55V -24 =24 =24 mA
loL Low-level output current Vec=4.5Vto 55V 24 24 24 mA
At o Vec=15Vto3V 50 50 50
Input transition rise or fall rate ns/V
Av Vec=36Vto55V 20 20 20

(1)  All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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4.4 Thermal Information

CDx4AC74
THERMAL METRIC() N (PDIP) D (SOIC) UNIT
14 PINS 14 PINS
Roua Junction-to-ambient thermal resistance 80 119.9 °C/W

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

4.5 Electrical Characteristics

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

PARAMETER TEST CONDITIONS Vee Ta=25°C ig5céo ~40°C1o85°C | it
MIN MAX| MIN MAX| MIN MAX
15V 1.4 1.4 1.4
lon = =50 pA 3V 2.9 2.9 29
45V 4.4 4.4 4.4
Vou V)=V or Vi lon = =4 mA 3V 2.58 24 2.48 v
lon = =24 mA 45V 3.94 3.7 3.8
lon = -50 mA 55V 3.85
lon=-75mA" 55V 3.85
15V 0.1 0.1 0.1
loL = 50 pA 3V 0.1 0.1 0.1
45V 0.1 0.1 0.1
VoL V= Vi or Vi loL = 12 mA 3V 0.36 0.5 044 V
loL = 24 mA 45V 0.36 0.5 0.44
lo. =50 mA ™ 55V 1.65
lo. =75 mA " 55V 1.65
I V| = Vcc or GND 55V +0.1 +1 1| pA
loc V| = V¢e or GND, lo=0 55V 4 80 40| pA
Ci 10 10 10| pF

(1) Test one output at a time, not exceeding 1-second duration. Measurement is made by forcing indicated current and measuring voltage
to minimize power dissipation. Test verifies a minimum 50- Q transmission-line drive capability at 85°C and 75- Q transmission-line
drive capability at 125°C.

4.6 Timing Requirements, Vecc =1.5V

over recommended operating free-air temperature range, Ve = 1.5 V (unless otherwise noted)

-55°C to o o
125°C —-40°C to 85°C
UNIT
N'IJ MAX MIN MAX
felock Clock frequency 9 10 MHz
PRE or CLR low 50 44
tw Pulse duration ns
CLK 56 49
Data 44 39 ns
tsu Setup time
PRE or CLR inactive ns
th Hold time Data after CLK * 0 0 ns
trec Recovery time, before CLK * CLRt orPRE t 34 30 ns
Copyright © 2024 Texas Instruments Incorporated TR 15 5
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4.7 Timing Requirements, Vcc =3.3V 0.3V

over recommended operating free-air temperature range, Vec = 3.3 V £ 0.3 V (unless otherwise noted) (see Load Circuit and
Voltage Waveforms)

-55°C to q o
125°C 40°C to 85°C UNIT
MIN MAX MIN MAX
folock Clock frequency 79 90| MHz
PRE or CLR low 5.6 4.9
tw Pulse duration ns
CLK 6.3 55
Data 4.9 4.3 ns
tsu Setup time
PRE or CLR inactive ns
th Hold time Data after CLK t 0 0 ns
trec Recovery time, before CLK t CLRt or PREt 47 4.1 ns

4.8 Timing Requirements, Voc =5V 0.5V

over recommended operating free-air temperature range, Vcc = 5V + 0.5 V (unless otherwise noted) (see Load Circuit and
Voltage Waveforms)

-55°C to o °
125°C 40°C to 85°C UNIT
MIN MAX MIN MAX
felock Clock frequency 110 125| MHz
PRE or CLR low 4 3.5
tw Pulse duration ns
CLK 4.5 3.9
Data 3.5 3.1 ns
tsu Setup time
PRE or CLR inactive ns
th Hold time Data after CLK t 0 ns
trec Recovery time, before CLK t CLRt orPRE t 2.7 24 ns

4.9 Switching Characteristics, Vcc =1.5V

over recommended operating free-air temperature range, Ve = 1.5V, C = 50 pF (unless otherwise noted) (see Load Circuit
and Voltage Waveforms)

TS5°Cto | _40°¢ to 85°C
PARAMETER FROM (INPUT) TO (OUTPUT) 125°C UNIT
MIN MAX MIN MAX
fmax 9 10 MHz
! _ 125 114
PLH CLK QorQ ns
topL 125 114
t 132 120
PLH PRE or CLR QorQ ns
teHL 144 131

4.10 Switching Characteristics, Vcc =3.3V 0.3V

over recommended operating free-air temperature range, Vec = 3.3 V £ 0.3 V (unless otherwise noted) (see Load Circuit and
Voltage Waveforms)

'igsff -40°C to 85°C

PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN MAX|  MIN MQ

fax 79 90 MHz
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over recommended operating free-air temperature range, Vec = 3.3 V £ 0.3 V (unless otherwise noted) (see Load Circuit and

Voltage Waveforms)

ete |-arctossc
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN MAX MIN MQ
t _ 3.5 14 3.6 12.7
= CLK QorQ@ ns
tPHL 35 14 3.6 127
tpLH I _ 37 147 3.8 134
PRE or CLR QorQ ns
torL 4 16.1 41 146

4.11 Switching Characteristics, Vcc =5V 0.5V

over recommended operating free-air temperature range, Vcc =5V £ 0.5 V (unless otherwise noted) (see Load Circuit and

Voltage Waveforms)

'f25§g° -40°C to 85°C
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN MAX MIN MQ
frnax 110 125 MHz
t 2.5 10 26 9.1
PLA CLK QorQ ns
tonL 25 10 26 9.1
teL _ 26 105 27 95
PRE or CLR QorQ ns
tpHL 29 1.5 3 104
4.12 Operating Characteristics
Ta=25°C
PARAMETER TYP| UNIT
Cpd Power dissipation capacitance 55 pF
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5 Parameter Measurement Information

O 2xVgce
_ S1
From Output R1 _\/?\,0 af / O Open
Under Test GND

CL =50 pF

(see Note A) I

R2 =500 QF

TWhenVee =15V, RT=R2=1kQ
LOAD CIRCUIT

—_ Vce
CLR _\_Z(SO% Vee
lnput N\ /1
| ov
— '4— trec

CLK % 50% Vce

VOLTAGE WAVEFORMS
RECOVERY TIME

Input 50% Vce

A

h— tpLH —¥

I
In-Phase 90%
50% ZIZ I
Output 10% ° |
—n I<— |
I<— tpHL — b tPLH

Out-of-Phase 90% N 50% VG 50% M 90%
Output 0% 10%

—PI Id—tf

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

K—tw—’:
I

Vee
Input XSO% Vce XSO% Vce
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Reference

Input XSO% Vce

| ov
I<— tsu Pl——th —»!

| ——v
Data 50% 90% 90% 50% V ce
o 0
Input 109 /" | | N10% ooy

-t —» €t

VOLTAGE WAVEFORMS
SETUP AND HOLD AND INPUT RISE AND FALL TIMES

cC
Output
Control XSO% Vce XSO% Vee
tPZL—>| e —J |<—tPLz
Output |

Waveform 1
St1at2xVce
(see Note B)

I
tpzH ¥

l‘_ —» H— tpHZ
Output
Waveform 2 ———VOH
S1at GND 50% Vce 80% Vce
(see Note B) ~0V

VOLTAGE WAVEFORMS
OUTPUT ENABLE AND DISABLE TIMES

& 5-1. Load Circuit and Voltage Waveforms
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A. C_includes probe and test-fixture 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, Z5 =50 Q, t. = 3 ns, {; = 3 ns. Phase
relationships between waveforms are arbitrary.

D. For clock inputs, fyax is measured with the input duty cycle at 50%.
E. The outputs are measured one at a time with one input transition per measurement.
F.  tpLy and tpy, are the same as tyq.
G. tpz and tpzy are the same as tqp.
H. tpz and tpyz are the same as tgjs.
TEST S1

tpLr/tPHL Open

tpLz/tpz 2xVce

tprz/tpzn GND
Copyright © 2024 Texas Instruments Incorporated TR 15 9
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6 Detailed Description
6.1 Overview

The ~ AC74 dual positive-edge-triggered devices are D-type flip-flops.

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs, regardless of the levels of the
other inputs. When PRE and CLR are inactive (high), data at the 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 related directly to the rise time of the clock pulse. Following the hold-time interval,
data at the D input can be changed without affecting the levels at the outputs.

6.2 Functional Block Diagram

PRE *

CLK c Cc

B o 4 d > v Do

(9]

o— O
— 0
o —(
o— O

D——| TG [ TG TG A B

P>

Copyright © 2016, Texas Instruments Incorporated
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6.3 Device Functional Modes
% 6-1. Function Table (Each Flip-flop)

INPUTS OUTPUTS

PRE| CIR CLK D Q Q
L H X X H L
H L X X L H
L L X X HY HY
H H 1 H H L
H H t L L H
H H L X Qo Qo

(1)  This configuration is nonstable; that is, it does not persist when
PRE or CLR returns to its inactive (high) level.
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7 Application and Implementation

#HiE
PAN B2 FHER 2> h B AE AR T T oftes | TIAEORILHER PR e Rt . TI B2 P A S e o2 1
@A IHE , PURIRAEAMINR B SEBL AR A R TIRE

Power Supply Recommendations

The power supply may be any voltage between the minimum and maximum supply voltage rating located in 7
4.3.

Each V¢ terminal must have a good bypass capacitor to prevent power disturbance. A 0.1-yF capacitor is
recommended for devices with a single supply. If there are multiple V¢ terminals, then 0.01-uF or 0.022-uF
capacitors are recommended for each power terminal. It is permissible to parallel multiple bypass capacitors to
reject different frequencies of noise. Multiple bypass capacitors may be paralleled to reject different frequencies
of noise. The bypass capacitor must be installed as close to the power terminal as possible for the best results.

7.1 Layout
7.1.1 Layout Guidelines

Inputs must not float when using multiple bit logic devices. In many cases, functions or parts of functions of
digital logic devices are unused. Some examples include situations when only two inputs of a triple-input AND
gate are used, or when only 3 of the 4-buffer gates are used. Such input pins must not be left unconnected
because the undefined voltages at the outside connections result in undefined operational states.

Specified in Layout Example for the CD74AC74 are 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 must be applied to any particular unused input depends on the function of the device. Generally,
they are tied to GND or V¢, whichever makes more sense or is more convenient.

7.1.2 Layout Example

GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation [.] placed close to the
0.1 yF device
Unused input
tied to GND
- . Unused inputs
1CLRCIT 1 o 14T 0Vee  tied to Vee
1iDCIT] 2 13[CT12CLR
1CLKCI] 3 121T12D
1PRECI1] 4 11[C1J2CLK
1Q[CI] 5 10T 2PRE
Avoid 50 1QC1T 6 9 [T2Q
void 90° | = Unused outout
corners for GNDCT 7 8 F1T12Q 7;];?/0:#;ZU
signal lines

K 7-1. Example layout for the CD74AC74
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

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

PRODUCT TECHNICAL TOOLS & SUPPORT &
AR FOLDER AL B DOCUMENTS SOFTWARE COMMUNITY
CD54AC74 Click here Click here Click here Click here Click here
CD74AC74 Click here Click here Click here Click here Click here
8.2 B FEHiE AN

FRRCCRSERE R |, 75 PHIE ti.com LRIEAF SO Ie . mith @Ay BEATIEN , RV AT A G 5 B B
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8.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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9 Revision History
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Changes from Revision D (December 2002) to Revision E (August 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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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
CD54AC74F3A ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 CD54AC74F3A
& Green

CD74AC74E ACTIVE PDIP N 14 25 RoOHS & Green NIPDAU N/ A for Pkg Type -55to 125 CD74ACT74E
CD74AC74M OBSOLETE SOIC D 14 TBD Call Tl Call Tl -55to 125 AC74M

CD74AC74M96 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 AC74M -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD54AC74, CD74AC74 :
o Catalog : CD74AC74

o Military : CD54AC74

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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