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3 Pin Configuration and Functions

1Cx [] 1 U16]VCC
1RxCx [] 2 15[] 2Cx
1R[] 3 14[] 2RxCx
1A[] 4 13[] 2R
B[] 5 12[] 2A
1Q[] 6 11]] 2B
Q7 10[] 2Q
GND ] 8 o[l 20

3-1. D or PW Package; 16-Pin SOIC or TSSOP (Top View)

& 3-1. Pin Functions

NAME PIN i TYPE DESCRIPTION
1Cx 1 — Connects to external capacitor
1RxCx 2 — Connects to external capacitor and resistor
11R 3 — Connects to external resistor
1A 4 | Ch1 Rising edge input
1B 5 | Ch1 Falling edge input
1Q 6 0} Ch1 Output
1Q 7 0 Ch1 Inverted Output
GND 8 — Ground
2Q 9 o Ch2 Inverted Output
2Q 10 (0] Ch2 Output
2B 1 I Ch2 Falling edge input
2A 12 | Ch2 Rising edge input
2R 13 — Connects to external resistor
2RxCx 14 — Connects to external capacitor and resistor
2Cx 15 — Connects to external capacitor
Vee 16 — Power Pin
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4 Specifications
4.1 Absolute Maximum Ratings

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

MIN MAX| UNIT

Vee Supply voltage®® -05 7 v

Ik Input clamp current E,V(I) <5\;§)'5V orVi>Vee +20| mA
(Vo <-0.5VorVg>

lok Output clamp current Ve + 0.5V) 120 mA
. . (Vo >-0.5Vor Vg <

lo Switch current per output pin Veo + 0.5V) 125 mA

Continuous current through Ve or GND 50 mA

Ty Maximum junction temperature 150 °C

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.

All voltages are referenced to GND, unless otherwise specified.

4.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per AEC Q100-002(") +1500 \%
V(Esp) Electrostatic discharge -
Charged device model (CDM), per AEC Q100-011 +250
(1) AEC Q100-002 indicates that HBM stressing must be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
4.3 Recommended Operating Conditions
over operating free-air temperature (unless otherwise noted)
MIN MAX| UNIT
Vee Supply voltage 2 6 \Y
Vee =2V 1.5
Viy High-level input voltage Voo = 4.5V 3.15 \Y
Vee =6V 4.2
Vee =2V 0.5
Vi Low-level input voltage Vee =4.5V 1.35 V
Vee =6V 1.8
V| Input voltage 0 Vee V
Vo Output voltage 0 Vee \Y
Vee =2V 0 1000
Reset input Voo = 4.5V 0 500
Vee =6V 0 400
t Input transition (rise and fall) time ns
Vee =2V 0 Unlimited
I:i%ger nputs A 1y, = a5v 0 Unlimited
Vee =6V 0 Unlimited
Ry External timing resistor(") 5 kQ
Cx External timing capacitor(!) 0 F
Ta Operating free-air temperature -40 125 °C

(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

THERMAL METRIC(")

CD74HC4538-Q1

D

|

PW

16 PINS

UNIT

Resa

Junction-to-ambient thermal resistance

73

108

°C/W

M

4.5 Electrical Characteristics

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

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

oro Tao=-40°CTO | Ta=-40°C TO
Ta =25°C . o
PARAMETER TEST CONDITIONS lomA Vee 85°C 125°C UNIT
MIN  MAX MIN  MAX MIN  MAX
2V 1.9 1.9 1.9
CMOS loads -0.02 45V 44 4.4 4.4
Vi=Vi
Vou otV 6V 5.9 5.9 5.9 v
-4 45V 3.98 3.84 37
TTL loads
-5.2 6V 5.48 5.34 5.2
2V 0.1 0.1 0.1
CMOS loads 0.02 45V 0.1 0.1 0.1
Vi=Viy
VoL ot Vi, 6V 0.1 0.1 01| Vv
4 45V 0.26 0.33 0.4
TTL loads
5.2 6V 0.26 0.33 0.4
= A B,R 6V +1 +1 +1
| Vi=Vce HA
orGND  |R,Cy (1) 6V +0.05 +0.05 +0.05
Quiescent 0 6V 8 80 160 uA
loe Vi=Vee |Active, Q =
orGND | high, Pins 2 0 6V 0.6 0.8 1 mA
and 14 at V¢c/4
Cin CL=50pF 10 10 10 pF

(1)

from Vpp to the test pin causes a current far exceeding the specification.
4.6 Timing Requirements

When testing I, the Q output must be high. If Q is low (device not triggered), the pullup P device is ON and the low-resistance path

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

package

Th = 25°C To=-40°C TO 85°C| 1A="40°CTO
PARAMETER Vee 125°C| unIT
MIN TYP MAX MIN MAX MIN MAX
2V 80 100 120
tw Input pulse width 45V 16 20 24 ns
6V 14 17 20
2V 5
tsu Reset setup time 45V ns
6V
tr Retrigger time 5V 175 ns
Output pulse-width match, same +1 %
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4.7 Switching Characteristics

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

JEP. _ S 3 Ta =-40°C TO
FROM TO LOAD Ta =25°C Ta =-40°C TO 85°C oC
LARCHEIER (INPUT) (OUTPUT) CAPACITANCE Vee 125 WLty
MIN TYP MAX MIN MAX MIN MAX
2V 250 315 375
B C_ =50 pF 45V 50 63 75
A B QorQ ns
6V 43 54 64
C_=15pF 5V 21
tod
2V 250 315 375
B C_ =50 pF 45V 50 63 75
R QorQ ns
6V 43 54 64
CL=15pF 5V 21
2V 75 95 110
t, C_ =50 pF 45V 15 19 22| ns
6V 13 16 19
3V 0.64 0.78 0.612 0.812| 0.605 0.819
() C_ =50 pF ms
5V 0.63 0.77 0.602 0.798| 0.595 0.805
(1)  Output pulse width with Rx = 10 kQ and Cx = 0.1 uF
4.8 Operating Characteristics
Vec =5V, Tp=25°C, input t,, t=6 ns, C_ =15 pF
PARAMETER TYP| UNIT
Cpd Power dissipation capacitance 136 pF
pac
+ Cpqis used to determine the dynamic power consumption, per one shot.
* Pp=(Cpg + Cx) Vcc 211 2(C Ve 2 fo)
+ fy =input frequency
» fo = output frequency
* C_ = output load capacitance
* Cx = external capacitance
*  V¢c = supply voltage, assuming f; I/t
4.9 Typical Characteristics
T ITTH T
N HC4538 A Hc4s38 |||
0.7 Ta=25°C ' Vec=5V
1.2 '\' A=25°C 11
10 k2, 10 nF i \\ ’\
L 069 ~ — w
5 T~'10kQ,100 nF s \
E | 100 kQ, 100 nF § . \ \\
X // g B2 N \ N
0.68 NN ™
/ 100 k2, 10 nF 0.8 NN ~ 2ka]|
/ 0.7 ™. 10 kQ
0.67 0.6 O‘O‘kf
2 3 4 45 5 55 6 10 102 103 104 105

Vcc - DC Supply Voltage - V
4-1. K Factor vs DC Supply Voltage

Cx - Timing Capacitance - pF
4-2. K Factor vs Cy
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4.9 Typical Characteristics (continued)

104

Tp=25°C
Rx =10 kQ

108

102

Vee=5V

tyr, TYP MIN Retrigger Time - ns

10 102 103 104
Cx - Timing Capacitance - pF

4-3. Minimum Retrigger Time vs Timing Capacitance
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5 Parameter Measurement Information

Load Circuit and Voltage Waveforms

From Output Test
Under Test Point
C|_ =50 pF

(see Note A)

L

LOAD CIRCUIT
B 5-1. Load Circuit

Reference 50% ——Ve
Input |
| 0\
:+ ty, P¢— t, —»
[
- SV
Data | | c
it 50% 4] %0% 90% N, s0%,
10% 10%
| | 0\

— —

|
I‘— ts |
Out-of-Phase = Sk_so% 50% A
[ 5-3. Voltage Waveforms Setup and Hold and Output 10% 1% 1

Input Rise and Fall Times

. ——— Ve
High-Level / \_
Pulse | 50% 50%
| oV
| | Vee
Low-Level \ 50% / 50%
Pulse ——_ oV

5-2. Voltage Waveforms Pulse Durations

———————— Vee
Input _/( 50% 50%
| | oV
|4— tpLH *: |“— tpHL —’i
In-Phase | [ —3 ]~ VoH
90% 90%
50% 50%
Output | 10%32 ! { I 10% VoL
T M et ey
[ty —P [ tpry —P
Vo
90% | 90%
I repus— VgL
—» —» [t

Eq 5-4. Voltage Waveforms Propagation Delay and
Output Transition Times

e
» C, includes probe and test-fixture capacitance.
* Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by
generators having the following characteristics: PRR <1 MHz, Z5 =50 Q, t, =6 ns, { = 6 ns.
» For clock inputs, fax is measured when the input duty cycle is 50%.
» The outputs are measured one at a time, with one input transition per measurement.
* tpryand tpy, are the same as tpg.
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6 Detailed Description
6.1 Overview

An external resistor (Rx) and external capacitor (Cx) control the timing and accuracy for the circuit. Adjustment of
Rx and Cx provides a wide range of output pulse widths from the Q and Q terminals. The propagation delay from
trigger input-to-output transition and the propagation delay from reset input-to-output transition are independent
of Ry and Cy.

Leading-edge triggering (A) and trailing-edge triggering (B) inputs are provided for triggering from either edge of
the input pulse. An unused A input should be tied to GND and an unused B input should be tied to Vcc. On
power up, the IC is reset. Unused resets and sections must be terminated. In normal operation, the circuit
retriggers on the application of each new trigger pulse. To operate in the nontriggerable mode, Q is connected to
B when leading-edge triggering (A) is used, or Q is connected to A when trailing-edge triggering (B) is used. The
period (1) can be calculated from 1 = (0.7) Ry, Cx; Ryin is 5 kQ. Cyn is O pF.

6.2 Functional Block Diagram

Vv
|CC Vee
|
Rx S | &
7 ~
| 2(14) 6(10)
el > o1
L 105
Cx r'l'; ( )
O >l
-
807 - Vee 7(9)
‘ High Z F| 2
g
3(13) . _
Vee
4(12) L D
O% D R1__R2 g
T}I 2
5(11) | L. g @
6-1. Logic Diagram (Positive Logic)
Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 9
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6.3 Device Functional Modes

X 6-1. Function Table

INPUTS OUTPUTS
R A B Q Q
L X X L H
X H X L H
X X L L H
H L l I 1r
H ) H I 1r
£ 6-2. Functional Terminal Connections
Vcc TO TERMINAL GND TO TERMINAL |INPUT PULSE TO
ST NUMBER NUMBER TERMINAL NUMBER | OTHER CONNECTIONS
MONO(") MONO®) MONO(") MONO®@) MONO(") MONO®) MONO(") MONO®)
Lea_ding-edge trigger/ 35 1,13 4 12
retriggerable
Leading-edge trigger/ 3 13 4 12 5-7 11-9
nonretriggerable
Trai_ling-edge trigger/ 3 13 4 12 5 1
retriggerable
Trailing.-edge trigger/ 3 13 5 1 4-6 12-10
nonretriggerable

(1)  Aretriggerable one-shot multivibrator has an output pulse width that is extended one full time period (T) after application of the last
trigger pulse.
(2) A nontriggerable one-shot multivibrator has a time period (T) referenced from the application of the first trigger pulse.

_nnnn T

Input Pulse Train i
Retriggerable Mode Pulse Width (A Mode)

_I| L

Nonretriggerable Mode Pulse Width (A Mode)
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7 Application and Implementation

-
UTFOT7Vr—ra @it T oG ARRICE TN 0O TIERL, TI TIEEOEMEEF T e et
PFEWZLER A, H 2 O B AR 28 OB AEPEIC OV T, BERO B THIKIL T 72Kz
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

7.1 Typical Application

Power-Down Mode

During a rapid power-down condition (as would occur with a power-supply short circuit with a poorly filtered
power supply), the energy stored in Cx could discharge into pin 2 or pin 14. To avoid possible device damage in
this mode when Cy is \u0001 0.5 pF, a protection diode with a 1-A rating or higher (1N5395 or equivalent) and a
separate ground return for Cyx should be provided. Rapid-Power-Down Protection Circuit

An alternate protection method is shown in Alternative Rapid-Power-Down Protection Circuit, where a 51-Q
current-limiting resistor is inserted in series with Cyx . Note that a small pulse-duration decrease occurs, however,
and Ry must be increased appropriately to obtain the originally desired pulse duration.

> Vee Vce
A R Ry
. 2 (14) 16 2 (14) 16
05T st 3
LR 81 zo.sﬁé T 1(5) 8

7-1. Rapid-Power-Down Protection Circuit
B 7-2. Alternative Rapid-Power-Down Protection

Circuit

7.2 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
Recommended Operating Conditions. Each V¢ terminal should have a good bypass capacitor to prevent power
disturbance. A 0.1-uyF capacitor is recommended for this device. It is acceptable to parallel multiple bypass
capacitors to reject different frequencies of noise. The 0.1-uyF and 1-pyF capacitors are commonly used in
parallel. The bypass capacitor should be installed as close to the power terminal as possible for best results, as
shown in the following layout example.

7.3 Layout
7.3.1 Layout Guidelines

When using multiple bit logic devices, inputs should not float. In many cases, functions or parts of functions of
digital logic devices are unused. Some examples are when only two inputs of a triple-input AND gate are used,

Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 11
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or when only 3 of the 4-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 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 should be applied to any
particular unused input depends on the function of the device. Generally they will be tied to GND or Vcc,
whichever makes more sense or is more convenient. It is acceptable to float outputs 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/Os so they also cannot float when disabled.
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Product Folder Links: CD74HC4538-Q1
English Data Sheet: SCLS595


https://www.ti.com/product/jp/cd74hc4538-q1?qgpn=cd74hc4538-q1
https://www.ti.com/jp/lit/pdf/JAJSVA4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVA4B&partnum=CD74HC4538-Q1
https://www.ti.com/product/jp/cd74hc4538-q1?qgpn=cd74hc4538-q1
https://www.ti.com/lit/pdf/SCLS595

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

CD74HC4538-Q1
JAJSVA4B — NOVEMBER 2004 — REVISED AUGUST 2024

8 Device and Documentation Support
8.1 Documentation Support (Analog)
8.1.1 Related Links

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

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
CD74HC4538-Q1 Click here Click here Click here Click here Click here
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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.

Copyright © 2024 Texas Instruments Incorporated BHEHI BT 37— w2 (DB R H O ap) &35 13

Product Folder Links: CD74HC4538-Q1
English Data Sheet: SCLS595


https://www.ti.com/product/jp/CD74HC4538-Q1?dcmp=dsproject&hqs=sw#product-details
https://www.ti.com/product/jp/CD74HC4538-Q1?dcmp=dsproject&hqs=sw#order-quality
https://www.ti.com/product/jp/CD74HC4538-Q1?dcmp=dsproject&hqs=sw#tech-docs
https://www.ti.com/product/jp/CD74HC4538-Q1?dcmp=dsproject&hqs=sw#features
https://www.ti.com/product/jp/CD74HC4538-Q1?dcmp=dsproject&hqs=sw#support-training
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/jp
https://www.ti.com/product/jp/cd74hc4538-q1?qgpn=cd74hc4538-q1
https://www.ti.com/jp/lit/pdf/JAJSVA4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVA4B&partnum=CD74HC4538-Q1
https://www.ti.com/product/jp/cd74hc4538-q1?qgpn=cd74hc4538-q1
https://www.ti.com/lit/pdf/SCLS595

BELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,

W5 551E P : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 24-Jul-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

CD74HC4538QM96G4Q1 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M
CD74HC4538QM96G4Q1.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M
CD74HC4538QPWRG4Q1 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M
CD74HC4538QPWRG4Q1.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M
CD74HC4538QPWRQ1 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M
CD74HC4538QPWRQ1.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M
CD74HC4538QPWRQ1.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R = NIPDAU Level-1-260C-UNLIM -40 to 125 HC4538M

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TI'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 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 Tl 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.
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OTHER QUALIFIED VERSIONS OF CD74HC4538-Q1 :
o Catalog : CD74HC4538

o Military : CD54HC4538

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
ICD74HC4538QPWRG4Q1 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD74HC4538QPWRG4Q1 TSSOP PW 16 2000 353.0 353.0 32.0
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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