'E Ordering & Technical Design & E Support &
6o quality documentation development training
i3 TEXAS CD4016B
INSTRUMENTS JAJSUNOE — NOVEMBER 1998 — REVISED AUGUST 2024
CD4016B ¥ £ 7 CMOS 2 7 v RRAMARA v F
155K 3 =
o 20V DT UHNVEIL £ 10V OB —F Y — EB—F R BELEXAT (20V ER) OT Fas £izidT VANMER
AF T DOEEFEFEIIZHEGIZHEL TWET,

« 15V E{ET 280Q (FEHEMHE) DA AKHT

o 15V DE B AJTEFHIZ 72> CAAL Yy TF OA HHLD

ZEh3 10Q (FEHEfE) LT

o EWAY AT H B f g = 10kHz, R. = 10kQ
DEx 65dB (FEYEfE)

o EEIBRGIE fis = 1kHZ. Vs = 5Vpp. VDD — Vs
10V, R | = 10kQ THEA 0.5% A5 (FEHEMH)

o FTIREEDAAvTF V—INIEFIT/NESNT2D | FEH
WARWA 7 By METLE B EA 7 IR ER e 52
B YR 100pA V pp = V g5 = 18V, T 5= 25°C

o JEFITEWEIBIA S A —F A (IR 2 AE 5
[BI > HHAK) 10 12Q (FEYEAE)

o Ay FHDOENI/BAN—2 f = 0.9MHz, R | =
1kQ T -50dB (12 #Efi)

o HANKFRELE SHIFEORE  HIEZD
T 2k

o AAvTF AU TOREEIGE = 40MHz (B )

o 20V THIEEFTZE 100% 7 ARE &

o Ry —VOIREFH SR T 18V FFITHR K
HI4E A S 1uA., 25°C TliE 18V 2 100nA

« 5V, 10V, 15V DT A—HER

27U —=23>

o TIuSEEATF US| BENME S —T 4

o ZFHERAT VT

o EMERTavN

o BEWMAAYTF

© TUANERAAYT T | £ EL

« CMOS uvvrp ik

« A/D BHFBIO DIA

o MR A —F R N, T I RIEETAD
F ORI

CD4016B B 2V —X ¥ A%, 7T al £i-137 4L
155 0ak | 2 E{bE BHIELIZ2 Ty R ITIHAA T
TT o 4 DOMSE LT F RAA T IIEENEIN 1 D
DOHEME B ATITRBHY | FFE DAL T DAY | A7 %[
DI p TAAARE N T SAADM ST & RIFRFIZNAT AL
E3 I8

CD4016B B vV —X A7 1%, 14 V— F‘@/\H)‘?/7
TaT I ATAy ©TIvT Nolr— (F3A 74w 7
N4 V—=RDT 2T IV AT TITAF T /wlr—
V(EHTA4vIRA), 14 V—RDRE—/L TUTAL /3y
r—3 (M, MT, M96, NSR %7 w7 %) 14 V=R D
v val ) A=)V TUNIA Ny —Y (PW BX
O PWR #7427 2) TGS ILE T,

Ry r— R

g g Rotr—y ()| Rysr—Y $AX@
N (PDIP, 14) 19.3mm x 9.4mm
CD4016B
D (SOIC. 14) 8.65mm x 6mm

(1) BEMICOVTHE, B2 e 8 #BEL TS,
2) o —Y PAX(EZ x §) ITAFMETHY, §
HEENET,

A AL ANt

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y

PECHEEL T

—EMRFEVELER A, EEROBRF2E DRNIIL, ti.com TR BT ORGERA Z S MZSWET IO BV ZLET,

English Data Sheet: SCHS026

§%§ﬂ|


https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/jp/lit/pdf/JAJSUN0
https://www.ti.com/product/jp/CD4016B?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/jp/CD4016B?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/jp/CD4016B?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/jp/CD4016B?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCHS026

CD4016B

JAJSUNOE — NOVEMBER 1998 — REVISED AUGUST 2024

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

Terminal Assignment
W
sica N —l® “ — VoD
ouT — 2 I3 = CONTROL A
N — 3 12 P~ CONTROL D
$I6 Bour —a i 1.
CONTROL B —{ 10 f— our 5160
CONTROL ¢ —] 6 I ouT
Vss — 7 of— N S6C
TOP VIEW  oics.24488

invout H— 1% vpp
SIG A SW
A
ourm 24 LA TLs conr
— |
UT/IN 3 w s 12 conn‘l'
3G B o
INJOUT =2 L L msout
516G D
SW
ConT 3 o | = our/n
-
mci LU oumm
—L 5w 516 C
7 ¢ 8
Vgg — i r“"lﬂfﬂUT
T O9Cs 22T
Functional Diagram

E}H-FEA—to a0 1/4

2 BHEHEP T 57— P32 (DR B GPE) 2285

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD40168B

English Data Sheet: SCHS026


https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/jp/lit/pdf/JAJSUN0
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUN0E&partnum=CD4016B
https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/lit/pdf/SCHS026

13 TEXAS
INSTRUMENTS CD4016B
www.ti.com/ja-jp JAJSUNOE — NOVEMBER 1998 — REVISED AUGUST 2024
Table of Contents
LI =R 4.5 Electrical Characteristics............coccciiiiiiiiiiiicicne 5
2 T T o O e, 4.6 Electrical CharacteristiCs........ccccooevveveveiviiieeeeeeeeeeeeen, 9
B 4.7 Typical CharacteristiCs. .........oocouiiieiiiiiiiieieeeiieee 10
4 SPECIfICAtIONS ... 5 Parameter Measurement Information......................... 11
41 Absolute Maximum Ratings ________________________________________ 6 Device and Documentation support ............................ 13
4.2 ESD RAUNGS....veveeeeeeeeeeeeeeeeeeseeeeeer e eereseeeee 6.1 Documentation Support..........cccueeriiiiiiiiiieeieeeee 13
43 Recommended Operating Conditions _________________________ 7 Revision Hlstory ............................................................ 13

4.4 Thermal Information

8 Mechanical, Packaging, and Orderable Information.. 13

Copyright © 2024 Texas Instruments Incorporated

BFHLG T2 71— RN 2 (ZE S B GDE) 257 3

Product Folder Links: CD40168B

English Data Sheet: SCHS026


https://www.ti.com/jp
https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/jp/lit/pdf/JAJSUN0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUN0E&partnum=CD4016B
https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/lit/pdf/SCHS026

13 TEXAS
CD4016B INSTRUMENTS
JAJSUNOE — NOVEMBER 1998 — REVISED AUGUST 2024 www.ti.comlja-jp

4 Specifications

4.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX UNIT
Vpop— Vss 20 \Y
Vpp Supply voltage -0.5 20 \%
Vss -20 0.5 \Y
IsgL or lgn Logic control input pin current (EN, Ax, SELXx) -30 30 mA
Vg or Vp Source or drain voltage (Sx, D) Vgs—0.5 Vpp+0.5 \Y
Is or Ip (conT) Source or drain continuous current (Sx, D) -20 20 mA
T, Junction temperature 150 °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.

(2)  All voltages are with respect to ground, unless otherwise specified.

4.2 ESD Ratings

VALUE UNIT

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

i~ di JEDEC JS-001, all pins(") +500
V(esp) Electrostatic discharge : v
Charged device model (CDM), per JEDEC +1500

specification JESD22-C101, all pins(?

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

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

MIN NOM MAX| UNIT
Vpp — Vss (1 | Power supply voltage differential 3 18 \%
Vpp Positive power supply voltage 3 18 \%
Vs or Vp Signal path input/output voltage (source or drain pin) (Sx, D) Vss Vpp \%
VsgLor Vey | Address or enable pin voltage 0 Vbp \%
Is or Ip (con) | Source or drain continuous current (Sx, D) -10 10 mA
Ta Ambient temperature -55 125 °C

(1)  Vpp and Vgg can be any value as long as 3V < (Vpp — Vss) < 24V, and the minimum Vpp is met.

4 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD40168B
English Data Sheet: SCHS026


https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/jp/lit/pdf/JAJSUN0
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUN0E&partnum=CD4016B
https://www.ti.com/product/jp/cd4016b?qgpn=cd4016b
https://www.ti.com/lit/pdf/SCHS026

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

CD4016B
JAJSUNOE — NOVEMBER 1998 — REVISED AUGUST 2024

4.4 Thermal Information

CD4016
THERMAL METRIC(") N (PDIP) D (SOIC) UNIT
14 PINS 14 PINS
Rga Junction-to-ambient thermal resistance 93.7 109.7 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 72.5 69.4 °C/W
Ress Junction-to-board thermal resistance 68.0 67.9 °C/W
Yr Junction-to-top characterization parameter 50.3 258 °C/W
Y5 Junction-to-board characterization parameter 67.3 67.1 °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 operating free-air temperature range, Vsyppry = 5V, and R = 100Q, (unless otherwise noted)("
PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT
SIGNAL INPUTS (V|s) AND OUTPUTS (Vos)
Ta=-55°C
Ta=-40°C
xi;:f;f’/ SV T =25C 45
Ta=85°C
Ta=125°C
Ta=-55°C 6
Ta=-40°C 6
xi;D::O 2V [Ta=2sC 5 7
Ta=85°C 15
oo Quiescent Device Current Ta= 125:0 15 uA
Ta=-55°C 7
Ta=-40°C 7.2
xi;;o 1tg\) VT, = 25°C 6 8
Ta=85°C 30
Ta=125°C 30
Ta=-55°C 8.5
Ta=-40°C 8.5
xi;::oztg\?ov Ta=25°C 65 9
Ta=85°C 150
Ta=125°C 150
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4.5 Electrical Characteristics ($zX)

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Ta=-55°C 600
Vpp = 10V Ta=-40°C 610
Vis = VSS or TA =25°C 250 660
Voo To=85°C 840
Ta=125°C 960
Ta=-55°C 1870
Vpp = 10V Ta=-40°C 1900
Vis=4.75t0 |Tp=25°C 2000
t 5.78v To=85°C 2380
0
Ta=125°C 2600
roN ON Resistance roy Max (VDE+VSS)/2 ' A Q
Ve = Vop, Ta=-55°C 360
RL = 10kQ — .
Vpp = 15V Ta=-40°C 370
Vis = VSS or TA =25°C 200 400
Voo To=85°C 520
Ta=125°C 600
Ta=-55°C 775
Vpp = 15V Ta=-40°C 790
Vis=7.25t0 |Tp=25°C 850
7.7V Tp=85°C 1080
Ta=125°C 1230
VDD =5V _ °
Vss = OV Ta=25°C 580 7000
to / Voo 2TV ITa=25°C 200 280
roN ON Resistance roy Max S/DEC/SS) 2, VSS 5\'/ Q
C =~ VDD = o
RL=10k0  |veoo gy |Ta=25°C 250 580
VDD =25V _ °
Ves = 2.5V Ta=25°C 520 30000
VDD =5V 15
On-state resistance difference R, = 10kQ, _
ARoN  |petween any two switches Ve =Vpp Vop = 10V 10 Q
Vpp = 15V 5
. . . VC = VDD =5V, VSS =-5V, Vis(p—p) =5V (Sine wave centered o
THD Total Harmonic Distortion on 0V), R, = 10kQ, f = 1kHz sine wave 0.4 %o
>y . V¢ = Vpp =5V, Vsg = -5V, Vjs(p.p) = BV (sine wave centered
BW 3-dB cutoff frequency (switch on) on OV), R, = 1kQ 40 MHz
—50-dB feedthrough frequency V¢ = Vpp =5V, Vsg = -5V, Vjs(p.p) = 5V (sine wave centered
OISO | switch off) on OV), R, = 1kQ 1.25 MHz
Ta=-55°C -0.1 0.1
Vpp = 18V Ta=-40°C -0.1 0.1
_ Input/Output Leakage Current Ve =0V _ ~po 0.000
he (switch off) Vie = 18V, Vs = OV Ta=25°C 1 01 pA
Vis =0V, Vo = 18V Th=85°C P 1
Ta=125°C -1 1
_EN. VC = VDD =5V, VSS =-5YV, Vis(p—p) =5V (Sine wave centered
XTALK |-50-dB crosstalk frequency on 0V), R, = 1kQ 0.9 MHz
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4.5 Electrical Characteristics ($zX)

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V¢ = Vpp, Vss |Vpp = 5V 40 100
=GND -
Vis = Square Vpp = 10V 20 40
tod Propagation delay ://VaveCO to ns
pD; LL = =
50pF, R, = Vpp = 15V 15 30
200kQ
Cis Input capacitance Vpp =5V, VC = Vgg = -5V pF
Cos Output capacitance Vpp =5V, VC = Vgg = -5V pF
Cios Feed through Vpp =5V, VC = Vgg = -5V 0.2 pF
Ta=-55°C 0.9
[lis| < 10pA, .
Ta=-40°C 0.9
Vis = Vss, Vos | Vpp = 5V A
Vi Control input, low voltage (max) = Vpp, and Vjs | Vpp = 10V Ta=25°C 0.7 V
= Voo Vos = Voo =15V [ "~ g5ec 0.4
Vss
Ta=125°C 0.4
Vpp =5V 3.5 \Y
Viue Control input, high voltage See Figure 10 | Vpp = 10V 7 \%
Vpp = 15V 11 \Y
(™ Input High Lekaage Vpp = 18V 0.5 1] pA
M Input Low Leakage Vpp = 18V -1 -0.1 MA
Ve =10V
(square
Crosstalk (control input to signal wave), t,, tr = _
output) 20ns, R, = Vpp =10V 50 mv
10kQ VDD =
10V
t, t; = 20ns Vpp = 5V 35 70| ns
Turn-on propagation delay C_ = 50pF, Vpp = 10V 20 40| ns
Ru=1kQ =5y 15 30| ns
Vin = Vpp, CL
= SOPF, RL =
1kQ
Ve =10V
Maximum control input repetition (square wave Vpp = 10V 10 MHz
rate centered on
5V), b, =
20ns, Vos =
1/2Vs at
1kHz
Cin Input Capacitance 5 75| pF
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4.5 Electrical Characteristics ($zX)

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

Ta=-55°C 0.25
Ta=-40°C 0.2

VDD =5V _ °

Vi = OV Ta=25°C 0.2| mA
Ta=85°C 0.12
Ta=125°C 0.14
Ta=-55°C -0.25
Ta=-40°C -0.2

VDD =5V _ °

Vi = 5V Ta=25°C -0.2] mA
Ta=85°C -0.12
Ta=125°C -0.14
Ta=-55°C 0.62
Ta=-40°C 0.5

VDD =10V _ °

Vi = OV Ta=25°C 0.5| mA
Ta=85°C 0.3
Ta=125°C 0.35

lis Switch input current

Ta=-55°C -0.62
Ta=-40°C -0.5

VDD =10V _ °

Vi = 10V Ta=25°C -0.5| mA
Tao=85°C -0.3
Ta=125°C -0.35
Tp=-55°C 1.8
Ta=-40°C 1.4

VDD =15V _ °

Vi = 0V Ta=25°C 1.5 mA
Ta=85°C 1
Ta=125°C 1.1
Ta=-55°C -1.8
Ta=-40°C -1.4

VDD =15V _ °

Vi = 15V Ta=25°C -1.5] mA
Ta=85°C -1
Ta=125°C -1.1

VDD =5V

Vi = OV 04| V

VDD =5V

Vis =5V 4.6 V

VDD =10V

Vis = 0V 05|V

Vos Switch output voltage

VDD =10V 95 Vv

Vis = 10V ’

VDD =15V

Vi = OV 15| V

VDD =15V

Vig = 15V 133 v

(1) Peak-to-Peak voltage symmetrical about (Vpp — Vgg) / 2.
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4.6 Electrical Characteristics

TEST CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTERISTIC +25 UNITS
Vin (V) Vpp (V)
-55 | -40 +85 | +125 |TYP |MAX
0,5 5 025 025 |75 7.5 0.01 |0.25
Quiescent Device 0,10 10 0.5 0.5 15 15 0.01 |05 A
Current, Ipp 0,15 15 1 1 30 30 (001 |1
0,20 20 5 5 150 150 0.02 |5
Signal Inputs (Vjs) and Output (Vos)
Ve=Vpp Vis=Vpp or Vss 10 600 610 840 960 |- 660
On-State R =10kQ Returned to | Vis=4.75 to 5.75V 10 1870 |1900 |2380 (2600 |— 2000 a
Resistance, ro, MAX  |Vpp—Vss Vis=Vpp Or Vss 15 360 [370 (520 |600 |- 400
2 Vis=7.25t0 7.75V 15 775 790 1080 |1230 |- 850
AOn-State 5 - - - - 15 -
Resistance Between |R =10kQ, V¢ = Vpp 10 - - - - 10 - Q
Any 2 Switches, Arg, 15 - - - - 5 —
Total Harmonic Ve=Vpp =5V, Vss = =5V, Vis(p-p) = 5V (Sine wave centered on OV) R, = 10kQ, | _ _ _ 0.4 _ o
Distortion, THD fis = 1kHz sine wave . °
-3dB Cutoff Frequency | Vc=Vpp=5V, Vss=—5V, Vis(p.p) (Sine wave centered on 0V) R =1kQ,
. P-P. - - - - 40 - MHz
(Switch on)
-50dB Feed-through _ _ _ _ 1925 |- MHz
Frequency (Switch off) | Ve=Vss= =5V, Vis(p.p)=5V (Sine wave centered on 0V) R_ = 1 kQ ’
Input/Output Ve =0V
Leakage Current Vis = 18V, Vs = 0V, 18 0.1 0.1 |+ +1 107 201 |wA
(Switch off) I;s MAX Vis = 0V, Vog = 18V
V¢(A) = Vpp= +5V, V¢(B) = Vgs=—5V, Vjs(A)= 5V, p, 50Q
-50dB Crosstalk
source - - - - 0.9 - MHz
Frequency
RL= 1kQ
b i R_ = 200kQ 5 - - - - 40 100
ropagation
pag . V¢ = Vpp, Vss = GND, C|_ = 50pF 10 - - - - 20 40
Delay (Signal Input to ns
Signal Output) t Vs = Square Wave 0 to Vpp
ignal Outpu 15 - - - - 15 30
9 PUD T t, t = 20ns
Capacitance: - - - - 4 -
Vpp = +5V
Input, Cis Output, Cog - - - - 4 - pF
VC=VSS:_5V
Feed-through, Cios - - — - 0.2 _
Control (V¢)
lis|< 10 pA
Control Input Low lisl< 10 1 5,10, 15 09 |09 o4 |04 |- 07 |v
Voltage, Vi c(MAX) Vis = Vss, Vos = Vpp and Vis = Vpp, Vos = Vss
5 3.5 (Min.)
Control Input High - :
Voltage, Vinc See [ 4-8 10 7 (Min.)| v
15 11 (Min.)
Input Current, Iy (MAX)Vis' Vpp
Input Current, | .
(MpAX) IN Vpp - Vgg = 18V 18 0.1 [#01  |+1 +1 #1075 [+0.1  |pA
Vee © Vop ~ Vss
V=10V (Sq. Wave)
Crosstalk (Control _
Input to Signal Output) b 1= 20ns 10 - - - B 50 B mv
RL = 10kQ
Turn-On Propagation Delay t,, t; = 20ns 5 - - - - 35 70
'lgurn-On Propagation C_ = 50pF 10 _ _ _ _ 20 40 ns
elay
R = 1kQ 15 - - - - 15 30
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4.6 Electrical Characteristics (fzX)

TEST CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTERISTIC +25 UNITS
Vin (V) Vpp (V)
=55 -40 +85 | +125 [TYP |MAX
Maximum Control Input Repetition Rate
Maximum Control |npUt ViS = VDD< VSS =GND, RL = 1kQ to GND, CL = 50pF, VC = 10 _ B B B 10 _ MHz
Repetition Rate 10V(Square wave centered on 5V)
t, = 20ns, VOS =% VOS at 1kHz
Input Capacitance, C\y - - - - 5 7.5 uF
4.7 Typical Characteristics
1400 1400
Vop) = 3.3V, V(signan = 3.3V Rise/Fall Time = 10ns
EN — V(pp) = 5.0V, V(signal) = 3.3V | . — Rise/Fall Time = 100ns
1200 —_ VEDD; =5.0V, vfs:::;; =5.0V 1200 N —— Rise/Fall Time = 1000ns
b V(DD) = 6.0V, V(Signal) =6.0V
@ 1000 — V(DD) =8.0V, V(Signal) =8.0V ™ 1000 \
£ £
© A ® N
g 800 2 800
= I~ t
£ e00 2 600
R
400 400
\
\ \
200 200
— \
F——] —_
0 — 0 —
0 100 200 300 400 500 600 700 800 900 1000 3 4.5 6 7.5 9 105 12 135 15
Rise/Fall (ns) V(op) = V(signal) (V)
4-1. System Settling Time vs Signal Rise/Fall Time 4-2. System Settling Time vs Signal Voltage
2800
V(DD) = 3.3V, V(Signal) =3.3V T
2400 — Vob) = 5.0V, V(signal) = 3.3V SUPPLY VOLTS: Vo= +15; Vag ° 0
— V(DD) = 50V’ V(Signal) =50V s AMBIENT TEWPERATURE (Ta) o 28
— V(DD) = 8.0V, V(signal = 8.0V -
— 2000 3
[72]
5 H
£ 1600 ]
=
£ 1200 ;
B N 5
> — ;
—
400 - L
0 oo 126 8
1000 20003000 5000 10000 20000 50000 100000 INPUT SIGNAL VOLTS {Vig)
Load Impedence (kQ) 263-27860
Rise/Fall Time = 10ns 4-4. On-state Characteristics for 1 of 4 Switches with vpp =
. . . +15V, vgg = OV.
4-3. System Settling Time vs Signal Voltage ss
et Teue e’ g0 il g,
0 '
:
g
-
£
8
] 2 4 ) 8 [
WPUT SINAL VOLTS (Vg} PUT SIBNAL VOLTS (vig)
F2CS- 27681 92C5-27663
4-5. On-state Characteristics for 1 of 4 Switches with Vbp 4-6. On-state Characteristics for 1 of 4 Switches with Vpp =
=+10V, vss = OV. +7.5V, vgg= - 7.5V.
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4.7 Typical Characteristics (continued)

SUPPLY VOLTS: Vppe+8V; Vg,

OUTPUT SKIMAL VOLTS (Voy)

vcuss_"l"

-4 -2 o 2

WPUT SIGNAL VOLTS (Vie)

AI-27004

4-7. On-state Characteristics as a Function of Temp. for 1 of
4 Switches with vpp = +5V, vgg = — 5V.

vie T coaoieB Vos
is | OF 4 SWITCHES

. IVvis- Votl

on |l'»|.| 92¢3-30987

4-8. Determination of R,, As a Test Condition for Control
Input High Voltage Specification.

5 Parameter Measurement Information

5-1. Off-state Switch Input or Output Leakage
Current Test Circuit.

Voo
+I0V Vie A
o\ y
t,14=20m
200K0 =CL

vesd L

ALL UNUSED TERMINALS
ARE CONNECTED TO Vgg

92¢5-276TORI

5-3. Propagation Delay Time Signal Input (v;s) To
Signal Output (vps)

Voo Ye*wo Voo
o/

te 122008

Vos
Vie *Ven CDa0ItD O
s ®
15 K0
oF Sk0
Vi
ALL UNUSED TERMINALS ARE
CONNECTED TO Vas
92CS-27488

5-2. Test Circuit for Square-wave Response.

REP
RATE
Ve
te715=20ns

Voo v
c
on Voo
ty,ty20ns
VM
i o5 cmonsal
s =00 =0 SRL*I0kD
. >

Vst
ALL UNUSED TERMINALS ARE

CONNECTED TO Vsg 92¢5-2767IR1

& 5-4. MAX Control-input Repetition Rate.
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920527672

SWITCH THRESHOLD VOLTAGE IS DEFINED
AS THE VOLTAGE APPLIED TO A TRANS-
MISSION GATE CONTROL WHICH CAUSES
10 A OF TRANSMISSION GATE CURRENT.

B 5-5. Switch Threshold Voltage.

Voo Vv
c V
o/ T\ 5
tet4=20ns
Vos
CD40ISB
Vis = Vop OR Vsg oL aVss
ALL UNUSED TE s Yoo
RMINALS ARE
CONNECTED TO Veg
ve 50%
"| Pz
v 0% R toVsg
os Vig to Vpp
—-I ezi F—
v,

(3 Ry 1o Vpp
—& { Vig fo Vg

92CM-28308

B 5-6. Turn-On Propagation Delay-control Input.
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6 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.

6.1 Documentation Support

6.1.1 FFaz X2 POEFBHIEZITBE 5%

RF 2 A RO EHINZ DOV TOMEIESZ T EDIZIL, www.tij.co.jp DT /A AR 7 4 L2 % BV TLIZEW, %] 27
U7 UTRERT DL, BRI T X CORGBIERICET I AV AN G Z TRDZENTEET, BHEOFEMIC
ONTHE, WETENTZRF 2 A MIE FN TV A SETERZ B LIZEN,

6.1.2 #¥K—f - VUY/—X

TRA R AL AV LAY E2E™ PR —h T F—TF AL, TV =T RRERE A DRI LRI T A M Ao
—IPLRGEN D EEGAZEN TEXAIGE T, BEFEORIEERRZ LD, A OEME LIV T52L T, T
X R GAZ LN TEET,
Vo7& TWHar 7203, EFMEFICIVTBUROFF RSN HLO T, ZNHIXT A ARV VALY DL
BERHERR TALDTITRL, T L TR R A AV ALY D RRE KM LSO TIEHVER A, T TR AR
VALY O S A SRR TLTEENY,
6.1.3 Trademarks
TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
T RTOMEEL, ZNENOFTEEIIFELET,
6.1.4 BESHKE/ICHT 3 EEFE

ZDIC 1%, ESD IC ko THHETAATREMERHVET, THF PR AL AV LA VITLIC BB I HE IC#E YR E 2928

A EHERLET, ELVRDRO B L ORE TR S | 7 A AR T A BRI ET,
A\ ESD (L BHHAIL. DT ARIEREIE FADT A ADFE R £ THIThT-0ET, H# IC DEE  NTA—FHBDTH>
(I 512 CARSITODHEEN DA D ATREME A S D= AR LT <o TNET,
6.1.5 FHE:
FXY R SR LAY FEE ZOMAFEEIZIT., FRERCKEO — BB L OEBNILHEIN QWET,

7 Revision History
ERFE G RRBRORTITUETER L TWET, TOSGET BRI IIFERICHEC TOET,

Changes from Revision D (May 2024) to Revision E (August 2024) Page
o Added SettliNng TiME PIOLS. ...uuiiiiiiiie e e e e e e e e e e et e e e e eaeeeeeesasaas b s s aeeeeaaaeeeeseaannsssaeneees 10
Changes from Revision C (September 2003) to Revision D (May 2024) Page
* Increased IDD max/typ for the lower TEMPErature CASES..........ccccuriiiiiiiiiee et aa e e 5
o Changed typiCal IIH 10 O.5[A......ee ettt e e e e e e e e e et aeeeeeaaeeeeeesaasasbaseeeeaaaaeeeaeaannnnnes 5
o Changed typiCal TIL 10 =0.THA ... ettt e e e e e e e e —— e e e e eeaeeeeessaeaaabssaeaeeeaeeeesesaansnsresneees 5

8 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 ©)
@ ©)
5962-9064001CA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 5962-9064001CA
CD4016BF3A
CD4016BE Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -55to 125 CD4016BE
CD4016BE.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD4016BE
CD4016BEE4 Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD4016BE
CD4016BF Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD4016BF
CD4016BF.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 CD4016BF
CD4016BF3A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9064001CA
CD4016BF3A
CD4016BF3A.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9064001CA
CD4016BF3A
CD4016BM Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -55to 125 CD4016BM
CD4016BM96 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD4016BM
CD4016BM96.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD4016BM
CD4016BMT Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl -55t0 125 CD4016BM
CD4016BNSR NRND Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD4016B
CD4016BNSR.A NRND Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD4016B
CD4016BPW NRND Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CMO016B
CD4016BPW.A NRND Production TSSOP (PW) | 14 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -55to0 125 CM016B
CD4016BPWR NRND Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 CM016B
CD4016BPWR.A NRND Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CM016B

@ 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.
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® | 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 TlI'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 CD4016B, CD4016B-MIL :
o Catalog : CD4016B

o Military : CD4016B-MIL

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 |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 OO0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CD4016BM96 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4016BNSR SOP NS 14 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
CD4016BPWR TSSOP PW 14 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)

CD4016BM96 SoIC D 14 2500 353.0 353.0 32.0
CD4016BNSR SOP NS 14 2000 353.0 353.0 32.0
CD4016BPWR TSSOP PwW 14 2000 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD4016BE N PDIP 14 25 506 13.97 11230 4.32
CD4016BE.A N PDIP 14 25 506 13.97 11230 4.32
CD4016BEE4 N PDIP 14 25 506 13.97 11230 4.32
CD4016BPW PW TSSOP 14 90 530 10.2 3600 35
CD4016BPW.A PW TSSOP 14 90 530 10.2 3600 35
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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

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

i 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.




GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
13 TEXAS
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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
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (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 O
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.

b TExAS
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/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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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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

4220202/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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EExsASEEEREE
T, EMTF—REGEET—R (F—R2Y—hEBHET), REFAVY—RA(VIFLVATFHAV2EHET), 7TV Tr—23o®
REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
Y, BRESLORERNICNIIEEHORTRIL. E=E0HNUEEOIRERLZETVAIBIRLE. BRI LERRHIC
AEDSTHEELET,
ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
LROBEVY—AL, FEBLKEETIDAEEFIBYET. ChosOVY—RE, VY—ATHAATLWR TIRREERATZTS
Dr—23>OREOENTOR, TIRZOERAZSERICHELET, ChsOUY—RAICHALT, HOBNTERTZCEXPEHT
BPCERBUETATVERT, TIXRE=ZEOANMEEDOT A L ANRFEENTVWRIRTRHUEEA. BEKER, Chs0JY—R%E
BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O

BEBRIVABIBMFRLL-GRBREEZRRTIZESE. TIRThSICEBEER, EELET,
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