'E Ordering & Technical Design & E Support & 7/433%%:*4'

6o quality documentation development training

13 TEXAS CD54HC4316, CD74HC4316, CD74HCT4316
INSTRUMENTS JAJSVO1E — FEBRUARY 1998 — REVISED JULY 2024

CDx4HCx4316 B3R CMOS O w2, LRIV 7 NBERE. 20w R, 7F
A XA vF

15 2 =
o BEIEWT s ARG '"HC4316 L1 CD74HCT4316 7 /3 A AL, 4 SO
Vee - Veg: OV~10V ﬁbf:f“/“ﬁ/v%ﬂ%ﬂTﬂ“n&“ Z4’y%%?\?}§bfjabx )
o (RO v 5‘*%‘ CMOS 77 /a %z ERL, Erﬁ@ CMOS IC
_ 450 (FEHE(E): Ve = 4.5V DIEVHEES) T LSTTL LA B EHE 2 KB T
- 35Q (fR#EfE): Ve = 6V VT
- 30Q (FEHEfE): Ve - Ve = 9V EBIT, INSEDTF AL AT Y v LV AR E] 2 N
o EHRIRAA YT UL | AR IE ] L THY, 5V By 7&4 LT £5V OHPANOEED
- ROAT V2B T I G EAL T T EATOET, BA T IL, Sl
o« FUAY ETH— AATDAA T2 7 5N DAF—T v (E) » Low OEX I AT (S) @ High
o BYYT LoULEHIZE, £V OT T a s (5 BTk L AVVBIEICE S TAUITARY £, High E D% 6, 3
T % BV u oy A TOAAYF T 4 B—T NIV ET, T VXNV AT
o JRVENEIR P : -565°C~125°C Ve & GND ORI CAA/C&EY, 7Fhus A | H
« HC XA~: 771, IEOHIBRMEEL T Ve, ADHIRMEEL T Vgg @
— 2V~10V THE)E M CAS T C&FET, EEHALE 13-1 BLOD
— B ARTE Ve 1L T Ny = 30%, Ny = 132 1RLET
30% (Vcc = 5V ) S REHR
+ HCT #47: Ay i
— LSTTL AJjmvyr b A, V) = 0.8V (kK E s Ak
fH). Vin = 2V (I/Mi) L L +7
- CMOS )\jjfL?ﬁ\ VOL\ VOH < || =1 |JA L H S
H H 7+
nY
TO 3 OTHER
SWITCHES Vee

mi

l | [ Ti_‘“cc
— e i
ns o—Do— = Ve

1DDRALYF

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y
PEICOFEL I —UIRGE Ve L A, EEOR G2 E ORI, ti.com TUTRBOEEMREZ Z S RIS ET OBV ZLET,
English Data Sheet: SCHS212


https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/jp/lit/pdf/JAJSV01
https://www.ti.com/product/jp/CD54HC4316?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/jp/CD54HC4316?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/jp/CD54HC4316?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/jp/CD54HC4316?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCHS212

I3 TEXAS
CD54HC4316, CD74HC4316, CD74HCT4316 INSTRUMENTS
JAJSVO1E — FEBRUARY 1998 — REVISED JULY 2024 www.ti.com/ja-jp
Table of Contents

I O 1 14 Typical Performance Curves..................cccccceeinnnne 16
b - ST T 1 15 Parameter Measurement Information.................... 17
3 Pin Configurations and Functions................................. 3 16 Detailed Description...............cccoooiiiiiiiiiieee, 18
4 Absolute Maximum Ratings..................cccccevevevenennn... 4 16.1 Functional Block Diagram...........cccccceevieiininceninnenn. 18
5 Thermal Information...................cccoooevemerecciecceen. 5 16.2 Device Functional Modes..............ccoiiniinininn. 18
6 Recommended Operating Conditions........................... 5 17 Device and Documentation Support...................... 19
7 Electrical Characteristics: HC Devices.......................... 6 171 RE2 A MO B HNAAE LT ID T e 19
8 Electrical Characteristics: HCT Devices....................... 9 17.2 YiR—h- U —2R

9 Switching Characteristics HC......................c.cccce. 10 17.3 Trademarks. ........cccoueeiiiee e

10 Switching Characteristics HCT.................c..cccoeeenne. 13 17.4 BB S IEBITB T AEE T e, 19
11 Analog Channel Specifications.............................. 15 175 FHFELE oo e 19
12 HCT Input Loading Table.................c.ccoon 15 18 Revision History..............cccocooovvivivevsecceeeeeen 19
13 Recommended Operating Area as a Function of 19 Mechanical, Packaging, and Orderable

Supply Voltage..............cooo 15 INFOrMAtioON...........cooovoeeiceec e, 19

2 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD54HC4316 CD74HC4316 CD74HCT4316
English Data Sheet: SCHS212


https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/jp/lit/pdf/JAJSV01
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV01E&partnum=CD54HC4316
https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/lit/pdf/SCHS212

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

CD54HC4316, CD74HC4316, CD74HCT4316
JAJSVO1E — FEBRUARY 1998 — REVISED JULY 2024

3 Pin Configurations and Functions

1z [1]
1y [2]
2y [3]
2z [4]
2s [5]
3s [6]
du
GND []

[16] Ve
15] 1s
[14] 4s
[13] 4z
[12] 4y
[11] 3y
[10] 3z
EI VEE

X 3-1. CD74HC4316 (TSSOP)

& 3-1. Pin Functions

e PIN ) TYPE DESCRIPTION
1Z 1 1/0 Input/Output for Switch 1
1Y 2 1/0 Input/Output for Switch 1
2Y 3 1/0 Input/Output for Switch 2
2Z 4 1/0 Input/Output for Switch 2
2S 5 | Control pin for Switch 2
3S 6 | Control pin for Switch 3
E 7 | Enable Pin

GND 8 - Ground Pin

Vee 9 - Power Pin

3Z 10 1/0 Input/Output for Switch 3
3Y 11 1/0 Input/Output for Switch 3
4Y 12 1/0 Input/Output for Switch 4
47 13 1/0 Input/Output for Switch 4
4S8 14 | Control pin for Switch 4
1S 15 | Control pin for Switch 1
Vee 16 - Power Pin

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD54HC4316 CD74HC4316 CD74HCT4316

BHEHZBT T 57— o2 (DB R CHB O &) 55 3

English Data Sheet: SCHS212


https://www.ti.com/jp
https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/jp/lit/pdf/JAJSV01
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV01E&partnum=CD54HC4316
https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/lit/pdf/SCHS212

CD54HC4316, CD74HC4316, CD74HCT4316

JAJSVO1E — FEBRUARY 1998 — REVISED JULY 2024

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

4 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Vee— Vee -0.5 10.5 \
Vee DC Supply voltage -0.5 7 \%
Vee 0.5 -7 \
lik DC input diode current Vi<-05VorV,>Vgc+05V —-20 20 mA
lok DC switch diode current x' <Vee—-0.5VorVi<Vec +05 25 25 mA
lok DC Output Diode Current g%rVVO <-0.8VorVo > Ve *+ -20 20 mA
DC Output Source or Sink For Vg >-0.5V or Vg < Ve + .
lo Current per Output Pin 0.5V 25 25 mA
lec DC V¢ or ground current -50 50 mA
Tymax Maximum junction temperature 150 °C
TLmax Maximum lead temperature Soldering 10 s 300 °C
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.
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5 Thermal Information

PW (TSSOP)
THERMAL METRIC () UNIT
16 PINS
Rgya ‘Junction-to-ambient thermal resistance 127.9 °C/W

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

6 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
CD54 and 74HC 2 6 v
v Supply voltage range (T = full package temperature types
cc
range)(2
ge)(2) CD54 and 74HCT 45 55
types
_ CD54 and 74HC
Voo - Veg iunpp)el§/(;/)c)ltage range (Tp = full package temperature types, CD54 and 2 10 Vv
9 74HCT types
_ CD54 and 74HC
Ver rSaunpr:el§/(:\3/;)ltage range (Tp = full package temperature types, CD54 and 0 6 v
9 74HCT types
V, DC input control voltage GND Vee \
Vis Analog switch 1/O voltage VEE Vee| Vv
Ta Ambient temperature -55 125 °C
2V 0 1000
te, tf Input rise and fall times 45V 0 500 ns
6V 0 400
(1)  Vpp and Vgg can be any value as long as 3 V < (Vpp — Vss) < 24 V, and the minimum Vpp is met.
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS PE) #55F 5
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7 Electrical Characteristics: HC Devices

Over operating free-air temperature range, Vgyppry = 5 V, and R, = 100 Q, (unless otherwise noted)(")

PARAMETER

TEST CONDITIONS

\ MIN

TYP MAX|UNIT

SIGNAL INPUTS (V;s) AND OUTPUTS (Vos)

Vis (V)

Vi(V)

Vee (V)

Vee (V)

Ta

Input High Voltage, V|4, Min

Input Low Voltage, V|, Max

25°C

1.5

—40°C to
+85°C

1.5

-55°C to
+125°C

1.5

4.5

25°C

3.15

—40°C to
+85°C

3.15

-55°C to
+125°C

3.15

25°C

4.2

—40°C to
+85°C

4.2

-55°C to
+125°C

4.2

25°C

0.5

—40°C to
+85°C

0.5

-55°C to
+125°C

0.5

4.5

25°C

1.35

—40°C to
+85°C

1.35

-55°C to
+125°C

1.35

25°C

1.8

—40°C to
+85°C

1.8

-55°C to
+125°C

1.8

6
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Over operating free-air temperature range, VsyppLy = 5 V, and R = 100 Q, (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
25°C 30 180
—40°C to
0 45 +85°C 225
_55°C to
+125°C 210
25°C 35 160
-40°C to
Vee or Vg 0 6 +85°C 2001 o
—55°C to
+125°C 240
25°C 30 135
—40°C to
45 45 +85°C 170
-55°C to
foN 1195°C 205
ON resistance Vg or V.
lo = 1mA 25°C 40 320
—-40°C to
0 45 +85°C 400
55°C to
+125°C 480
25°C 30 240
~40°C to
Vee to Veg 0 6 +85°C 3001 g
-55°C to
+125°C 360
25°C 35 170
—40°C to
-4.5 45 +85°C 215
-55°C to
+125°C 255
Aron 45 25°C 10
Maximum ON resistance between any 6 25°C 8.5 Q
two channels 45 45 25°C 5
6 25°C +0.1
6 -55°C to 85°C +1
0 6 —55°C to +1
liz Ver - V. Vigor Vi 125°C A
Switch OFF leakage current CCTYEE  1E=Vc 5 25°C 011 ®
-5 -55°C to 85°C +1
-55°C to
S 5 125°C #
25°C +0.1
I _55°C to 85°C +1
Control input leakage current Ve or GND 10 6 s WA
-55°C to +1
125°C -

Copyright © 2024 Texas Instruments Incorporated
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Over operating free-air temperature range, VsyppLy = 5 V, and R = 100 Q, (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
25°C 14
When V|s = N N
Ver Vou = 0 5 -55°C to 85°C 80
V -55°C to
Quiescent Device Current, Ipp Max ce 125°C 160
lo=1mA Vcc or GND A
© ce 25°C 30| "
When Vg = S S
Vee, Vos = 5 5 -55°C to 85°C 160
VEE -55°C to
125°C 320
CONTROL (ADDRESS OR INHIBIT), V¢

(1)  For dual-supply systems theoretical worst case (VI = 2.4V, VCC = 5.5V) specification is 1.8mA
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8 Electrical Characteristics: HCT Devices
Over operating free-air temperature range, Vgyppry = 5 V, and R, = 100 Q, (unless otherwise noted)(")

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX|UNIT
SIGNAL INPUTS (V|s) AND OUTPUTS (Vos)
Vis (V) Vi(V) Vee (V) Vee (V) Ta
25°C 2
—40°C to 2
High Level Input Voltage Vi +85°C \%
-55°C to 2
+125°C
45t05.5
25°C 0.8
—40°C to 08
Low Level Input Voltage Vi +85°C ' \%
-55°C to
+125°C 08
25°C 30 180
—40°C to
VCC or VEE 45 0 +85°C 45 225
-55°C to
+125°C 270
25°C 135
—40°C to
Ve to Vee 4.5 -4.5 +85°C 30 170
-55°C to
+125°C 205
"ON" Resistance |10 = 1mA Ron Vi or V. Q
25°C 320
—40°C to
Ve of Vee 45 0 +85°C 85 400
-55°C to
+125°C 480
25°C 35 170
—40°C to 215
Ve to Veg 4.5 -4.5 +85°C
-55°C to
+125°C 255
"ON" Resistance Between Any | A VCC 4.5 0 25°C 10 Q
Two Switches Ron 4.5 45 25°C Q
25°C +0.1| pA
6 0 -55°C to 85°C 1| pA
-55°C to
Off-Switch Leak C t I V V V Y 125°C il
-Switch Leakage Curren - or
9 1z cc - VEE IH IL 25°C 201
5 5 —55°C to 85°C +1 uA
-55°C to
125°C #
25°C +0.1
Input Leakage Current (Any I Vg or GND |5.5 0 -55°C to 85°C +1 VA
Control) 55°C to
B £1
125°C
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Over operating free-air temperature range, VsyppLy = 5 V, and R = 100 Q, (unless otherwise noted)(")
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
25°C 8
When Ve = 55 0 -55°C to 85°C 80
v eQ/ 'S | Any voltage —55:C to 160
Quiescent Device Current | VEE’ V\?hsen between 125°C A
ce e Ve and 25°C 16 "
VIS - VCC: GND
Vos = Vee s 45 -55°C to 85°C 160
-55°C to
125°C 320
Additional Quiescent Device 25°C 100 360
Current Per Input Pin: 1 Unit 1AICC Voo - 2.1 451055 -55°C to 85°C 450 uA
Load M _55°C to
125°C 490
CONTROL (ADDRESS OR INHIBIT), V¢

(1)  For dual-supply systems theoretical worst case (VI = 2.4V, VCC = 5.5V) specification is 1.8mA

9 Switching Characteristics HC

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

Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
0 2 25°C 60
—40°C to
0 2 +85°C 75
-55°C to
0 2 +125°C 90
0 4.5 25°C 12
—40°C to
0 4.5 +85°C 15
Propaga -55°C to
tion 0 4.5 +125°C 18
Delay, tpL, § 50pF ns
Swen | T 0 6 P 25°C 10
In to Out —40°C to
0 6 +85°C 13
-55°C to
0 6 +125°C 15
-4.5 4.5 25°C 8
—40°C to
-4.5 4.5 +85°C 10
-55°C to
-4.5 4.5 +125°C 12
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over operating free-air temperature range (unless otherwise noted)

Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
0 2 25°C 205
—40°C to
0 2 +85°C 255
-55°C to
0 2 +125°C 310
0 45 25°C 41
—40°C to
0 45 +85°C 51
-55°C to
Turn 0 4.5 coor +125°C 62
Tci)n':le . tPZH, tPZL 0 6 p 25°C 35| ns
to Out —40°C to
0 6 +85°C 43
-55°C to
0 6 +125°C 53
-4.5 45 25°C 37
—-40°C to
-4.5 45 +85°C 47
-55°C to
-4.5 45 +125°C 56
- 15pF 25°C 8
0 25°C 175
—40°C to
0 2 +85°C 220
-55°C to
0 2 +125°C 265
0 45 25°C 35
—40°C to
0 45 +85°C 44
-55°C to
Turn 0 4.5 oo +125°C 53
"ON" p S
Time nS tPZHr tF’ZL 0 6 25°C 30 ns
to Out —40°C to
0 6 +85°C 37
-55°C to
0 6 +125°C 45
-45 45 25°C 34
—40°C to
-4.5 4.5 +85°C 43
-55°C to
-4.5 45 +125°C 51
- 5 15pF 25°C 14
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over operating free-air temperature range (unless otherwise noted)

Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
0 2 25°C 205| ns
0 2 ;‘égcg to 255| ns
0 2 ;?g;cto 310| ns
0 45 25°C 41| ns
0 45 :‘égog to 51| ns
_55°C to
Turn 0 4.5 oo +125°C 62| ns
"OFF" 5 p 0
Time IE tpLz, tPHZ 0 6 25°C 35 ns
to Out 0 6 ;ggo(é to 43| ns
0 6 ;ﬁg;cm 53| ns
45 45 25°C 37| ns
45 45 ;ggcg to 47| ns
45 45 ;ﬁ’gs?g’ 56| ns
- 5 15pF 25°C 8 ns
0 2 25°C 175
0 2 :‘ggog to 220
0 2 ;?gsgcto 265
0 4.5 25°C 35
0 45 ;‘égcg to 44
_55°C to
Turn 0 4.5 oo +125°C 53
o P :
Time nS tPLZ1 tsz 0 6 25°C 30 ns
to Out 0 6 :ggog to 37
_55°C to
0 6 +125°C 45
45 45 25°C 34
_40°C to
45 45 85°C 43
-55°C to
45 45 T1o5eC 51
- 5 15pF 25°C 14
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over operating free-air temperature range (unless otherwise noted)

Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
Input
(Control) - - 25°C 10
Capacita
nce
Input
(Control) —40°C to
Capacita Ci ) ) +85°C 10
nce
Input - pF
(Control) ) ) -55°C to 10
Capacita +125°C
nce
Power
dissipati
on Cpp - 5 25°C 42
capacita
nce(1)
10 Switching Characteristics HCT
over operating free-air temperature range (unless otherwise noted)
Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
25°C 12
—-40°C to
0 4.5 +85°C 15
Propaga -55°C to
tion +125°C 18
Delay, tpLH, tPHL 50pF S ns
Switch 25°C 8
In to Out —40°C to 10
-4.5 4.5 +85°C
-55°C to
+125°C 12
25°C 44
—40°C to
0 45 +85°C 55
-55°C to
+125°C 66
50pF
25°C 42
—-40°C to
45 45 +85°C %3
-55°C to
+125°C 63
Turn
"ON" tPZH, tPZL - 5 15pF 25°C 18
; ns
Time E 25°C 56
to Out 40°C 6
- (o]
0 45 +85°C 70
-55°C to
+125°C 85
50pF
25°C 42
—-40°C to
-4.5 4.5 +85°C 53
-55°C to
+125°C 63
- 5 15pF 25°C 24
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over operating free-air temperature range (unless otherwise noted)
Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
25°C 40
—40°C to
0 4.5 +85°C 53
-55°C to
+125°C 60
50pF
25°C 34
-40°C to
-4.5 45 +85°C 43
-55°C to
+125°C 51
Turn
"ON" 0 5 15pF 25°C 17
Time ns |tPzH: tPzL 250 50 ns
to Out 10°C 6
— (o]
0 4.5 +85°C 63
-55°C to
+125°C 75
50pF
25°C 34
—40°C to
-4.5 4.5 +85°C 43
-55°C to
+125°C 51
- 5 15pF 25°C 18
25°C 50
—40°C to
0 45 +85°C 63
-55°C to
Turn 50DF +125°C 75
"OFE" p o
Time IE tpLz, tPHZ 25°C 46 ns
to Out —40°C to 58
-4.5 4.5 +85°C
-55°C to
+125°C 69
- 5 15pF 25°C 21
25°C 44
—40°C to
0 45 +85°C %5
-55°C to
Turn 500F +125°C 66
"OFE" p o
Time ng | PL2> tPHz 25°C 20| ns
to Out —40°C to 50
-4.5 4.5 +85°C
-55°C to
+125°C 60
- 5 15pF 25°C 18
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over operating free-air temperature range (unless otherwise noted)

Parameter VEE (V) VCC (V) Test Conditions MIN NOM MAX| UNIT
- - - 25°C 10
Input
—40°C to
(Control) - - - o 10
Capacita Ci +85°C
nce ) } ) -55°C to 10
+125°C pF
Power
dissipati
on Cep - 5 - 25°C 47
capacita
nce(1)
11 Analog Channel Specifications
over operating free-air temperature range (unless otherwise noted)
o HC, HCT
Parameter Test Conditions TYPES Vee (V) MIN NOM MAX| UNIT
fuax HC 45 200 MHz
Minimum switch frequency response at -3 dB HCT 4.5 200
iz Vis = 45 0.078
L HC
TkHz, Vis = 9 0.018
THD 8Ver 9
Sine-wave distortion 1kHz. Vie = &
s 45 0.078
4Vp.p
1kHz, vV Het
Z, Vis =
8Vp.p 9 0.018
HC 45 -62
Switch "OFF" Signal Feedthrough dB
HCT 45 -62
Switch Input Capacitance, C ne - > F
witch Input Capacitance,
put~ap s HCT - 5 P
12 HCT Input Loading Table
INPUT UNIT LOADS()
All 0.5

(1)  Unit Load is Alc limit specified in DC Electrical Table, e.g., 360uA max at 25°C

13 Recommended Operating Area as a Function of Supply Voltage

KX 13-1.

Bq 13-2.
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14 Typical Performance Curves

B4 14-1. Typical On Resistance vs Input Signal
Voltage

14-3. Switch Frequency Response

14-2. Typical On Resistance vs Input Signal
Voltage

14-4. Switch-Off Signal Feedthrough and
Crosstalk vs Frequency

16 BRHCHIT 77— R 2 (ZERCEHO G DY) 255
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15 Parameter Measurement Information

Vis  Vce

| Vee
(IJ 0-AuF SWITCH
Vis — ON Vos4 R Vosz
R SWITCH i
L R mC

ON l
Vel L R c
Vecl2 - l dB
fis = 1MHz SINEWAVE N — METER
R =500 J_
C=10pF

15-1. Crosstalk Between Two Switches Test Circuit

15-2. Frequency Response Test Circuit BJ 15-3. Total Harmonic Distortion Test Circuit

15-4. Control-To-Switch Feedthrough Noise Test
Circuit
B 15-5. Switch Off Signal Feedthrough

15-6. Switch Propagation Delay Times

15-7. Switch Turn-On and Turn-Off Propagation
Delay Times Waveforms
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16 Detailed Description
16.1 Functional Block Diagram

16.2 Device Functional Modes

& 16-1. Truth Table (V)

INPUTS
SWITCH
E s
L L OFF
L H ON
H X OFF

(1) H=High Level Voltage, L = Low Level Voltage, X = Do not Care

18 BHHCT 57— (ZE BRI Sbtd) 205

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD54HC4316 CD74HC4316 CD74HCT4316

English Data Sheet: SCHS212


https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/jp/lit/pdf/JAJSV01
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV01E&partnum=CD54HC4316
https://www.ti.com/product/jp/cd54hc4316?qgpn=cd54hc4316
https://www.ti.com/product/jp/cd74hc4316?qgpn=cd74hc4316
https://www.ti.com/product/jp/cd74hct4316?qgpn=cd74hct4316
https://www.ti.com/lit/pdf/SCHS212

13 TEXAS

INSTRUMENTS CD54HC4316, CD74HC4316, CD74HCT4316
www.ti.com/ja-jp JAJSVO1E — FEBRUARY 1998 — REVISED JULY 2024

17 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.
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18 Revision History
HERE SRR ORFIIUGFT 2R L TOET, TOUGTBEITRGEMIZHEL TV ET,

Changes from Revision D (October 2003) to Revision E (July 2024) Page
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19 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

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 ©)
@ )
CD54HC4316F3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD54HC4316F3A
CD54HC4316F3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD54HC4316F3A
CD74HC4316E NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD74HC4316E
CD74HC4316E.A NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55to 125 CD74HC4316E
CD74HC4316M Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -55to 125 HC4316M
CD74HC4316M96 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 HC4316M
CD74HC4316M96.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 HC4316M
CD74HC4316NSR NRND Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 HC4316M
CD74HC4316NSR.A NRND Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 HC4316M
CD74HC4316PW Obsolete Production TSSOP (PW) | 16 - - Call Tl Call Tl -551t0 125 HJ4316
CD74HC4316PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 HJ4316
CD74HC4316PWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 HJ4316
CD74HCT4316E NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -551t0 125 CD74HCT4316E
CD74HCT4316E.A NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -551t0 125 CD74HCT4316E
CD74HCT4316M NRND Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -55t0 125 HCT4316M
CD74HCT4316M.A NRND Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -55to 125 HCT4316M
CD74HCT4316M96 NRND Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 HCT4316M
CD74HCT4316M96.A NRND Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 HCT4316M

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

@ material 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.

@ Lead 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.
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https://www.ti.com/product/CD54HC4316/part-details/CD54HC4316F3A
https://www.ti.com/product/CD74HC4316/part-details/CD74HC4316E
https://www.ti.com/product/CD74HC4316/part-details/CD74HC4316M
https://www.ti.com/product/CD74HC4316/part-details/CD74HC4316M96
https://www.ti.com/product/CD74HC4316/part-details/CD74HC4316NSR
https://www.ti.com/product/CD74HC4316/part-details/CD74HC4316PW
https://www.ti.com/product/CD74HC4316/part-details/CD74HC4316PWR
https://www.ti.com/product/CD74HCT4316/part-details/CD74HCT4316E
https://www.ti.com/product/CD74HCT4316/part-details/CD74HCT4316M
https://www.ti.com/product/CD74HCT4316/part-details/CD74HCT4316M96
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® 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.

OTHER QUALIFIED VERSIONS OF CD54HC4316, CD74HC4316 :
o Catalog : CD74HC4316

o Military : CD54HC4316

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
[ & A |
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)
CD74HC4316M96 SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
CD74HC4316NSR SOP NS 16 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1
CD74HC4316PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
CD74HCT4316M96 SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 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)
CD74HC4316M96 SOIC D 16 2500 353.0 353.0 32.0
CD74HC4316NSR SOP NS 16 2000 353.0 353.0 32.0
CD74HC4316PWR TSSOP PW 16 2000 353.0 353.0 32.0
CD74HCT4316M96 SolIC D 16 2500 340.5 336.1 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD74HC4316E N PDIP 16 25 506 13.97 11230 4.32
CD74HC4316E N PDIP 16 25 506 13.97 11230 4.32

CD74HC4316E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HC4316E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HCT4316E N PDIP 16 25 506 13.97 11230 4.32
CD74HCT4316E N PDIP 16 25 506 13.97 11230 4.32
CD74HCT4316E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HCT4316E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HCT4316M D SoIC 16 40 507 8 3940 4.32
CD74HCT4316M.A D SoIC 16 40 507 8 3940 4.32
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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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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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



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.

INSTRUMENTS
www.ti.com




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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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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EEXHASEELEEE
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