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CMOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Voltage Types {20-Volt Rating)

& CD4016B Series types are quad
bilateral switches intended for the trans-
mission or multiplexing of analog or digitat
signals. Each of the four independent bi-
lateral switches has a-single control signal
input which simultanecusly biases both the
p and n device in a given switch on or off.

The CD4016 “B” Series types are supplied in
14-lead hermetic dual-in-line ceramic packages
(F3A suffix), 14-lead dual-in-line plastic
packages (E suffix), 14-lead small-outline
packages (M, MT, M96, and NSR suffixes), and
14-lead thin shrink small-outline packages (PW
and PWR suffixes).

Features:
8 20-Vdigital or * 10-V peak-to-peak switching

m 280-Q typical on-state resistance for 15-V operation
» Switch on-state resistance matched to within 10 Q2

typ. over 15-V signal-input range

® High on/off output-voltage ratio:
65 dB typ. @ fig = 10 kHz, R = 10 k2

u High degree of linearity: <0.5% distortion
typ. @ fig = 1kHz, Vig =5 Vpp,
Vpp—Vss = 10V, R = 10 k{2

®» Extremely low off-state switch leakage
resulting in very low offset current and
high effective off-state resistance: -
100 pA typ. @ Vpp—Vsgs=18 V, Ta=25°C

8 Extremely high control input impedance
{control circuit isolated from signal circuit:
1012 Q typ.

® Low crosstalk between switches:
—50 dB typ. @ fjs = 0.9 MHz, R|_ =1 ki)

® Matched control-input to signal-output
capacitance:
Reduces output signal transients

B Frequency response, switch on = 40 MHz

{typ.)

® 100% tested for quiescent current at 20 V

s Maximum control input current of 1 uA
at 18 V over full package temperature
range; 100 nA at 18 V at 25°C

s 5-V, 10-V, and 15-V parametric ratings

Applications:

u Analog signal switching/multiplexing
Signal gating = Modulator
Squeich control ® Demodulator
Chopper 8 Commutating switch

» Digital signal switching/multiplexing

u CMOS logic iImplementation

8 Analog-to-digital & digitai-to-
analog conversion

» Digital control of frequency, impedance,
phase, and analog-signal gain

CD4016B Types
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Functional Diagram

Schematic diagram - 1 of 4 identical sections.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following range:

CHARACTERISTIC LIMITS UNITS
Min. | Max.
Supply Voltage Range (For T4 = Full Package )
Temperature Range) 3 18 v

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltagas referenced to Vgg Terminal) ... ... ...l -0.5V lo +20V
INPUT VOLTAGE RANGE, ALL INPUTS -0.5VtoVpp +0.5V

DC INPUT CURRENT, ANY ONE INPUT ...ttt i it ettt e e ae e e +10mA
POWER DISSIPATION PER PACKAGE (Pp):
ForTa=~580C10+1000C ... ..ttt e ras s 500mwW

ForTa=+1009Ct04+125%C........0oiiiiiniiieaneeennnns Daerate Linearity at 12mwW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT IRANSISTOR .

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Ail Package Types)
OPE_RATING-TEMI_’,ERATURERANGE(TA)... e arr e,
STORAGE TEMPERATURE RANGE L
LEAD TEMPERATURE {DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm} from casafor 108 Max ..........ccveenneiinainn

SUPPLY VOLTS: Voo +18; Vgg =0
AMBIENT TEMPZRATUNE (T,) » B8 %

iEnT el (T 8%

OUTPUT MGHAL VOLTS (Vog)
-
OUTRUT SIMAL VOLTS (vpg)

2.8 E] 78 0 2.8 (1]
INPUT SIGNAL VOLTS {vg)

[]
BPUT SHNAL YOLTS [vig)
SRS - 21880 9ECS- T8

Fig. 2— Typ. on-state characteristics for 1 of 4
switches with VDD=+10 V.Vgg=0V.

Fig. 1— Typ. on-stata characteristics for 1 of 4
switches with Vpp=+15 V, Vgg=0 V.

Copyright © 2003, Texas Instruments Incorporated
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CD4016B Types

s

ELECTRICAL CHARACTERISTICS ol
7] f. Ht
N ] HP
CHARACTERISTIC TEST CONDITIONS #2:::2: ;;Sgég‘k(;g? ] 2 *
-
T H
s |E dot I
Vin |VbD +25 [Jinaer-.oiin : E:E‘t?"ﬁibﬁkﬂ
(V) 1(V) | -55 (40 +85 [+125| Typ. [Max. AT { W -
05 [ 5 | 0.25[0.25] 7.5] 7.5/0.01 [0.25 s e v
Quiescent Device -10,101 10| 05| 05| 15| 15j0o.01] 05 A Fi o il
Current, Ipp 015 1151 1| 1] 30| soloor| <+ S c.f;';c.'f;’ffifs‘:.' v
0,20 {1 20 5 5| 150] 150}0.02 )
Signal Inputs (V..) and Output (V_..) SUPPLY VOLTS: Vo =+ 20; gy *- 18
is os )
: ANISENT TEMPERATUNE (Y, 1o 25°C
On-State Ve=Voo Iy, -vop or ves |10 | 600 610] 840] s60| - | es0
Resistance, r,, [ R =10kS2 1S DD‘ 58 ]
Vow Returned |Vis=4-75 10 5.76 V{ 10 [1870 [1900[2380 p600| - [2000
to - ”
Vbp-Vss|VisVpp or Vgs |15 | 360 | 370| 520 s00| — | 00| @
2 |Vi=7.256107.75 V| 15 | 775 | 790[1080[1230| — | B850
A,(q)n-lsttate : A : 5 ] - _ 15| -
esistance . :
Between Any - RL=10k(2, Ve =Vpp 10| - i - - 0] - Q THPOT SIMAL VOLTS M18) s arses
2 Switches, Arg, wB]l-1-1- |- 5| - Fig. 4—Typ. on-state characteristics for 1 of 4
ftches with VDD-"'ZS V. VSS‘—ZEV.
Total Harmonic {VC=VDD =5V. Vgs=~-5V. Vis(p-p)
Distortion, =BV (Sine wave centered on 0V} - - - - 04| - % o| suPPLY voLTS: vpg e +8;vgga -8
THD R =10 k2, f;,=TkHz sine wave
—3dBCutoff | Vg=Vpp=5V. Vgg- -5V, 3
Freguency Visip-p) =5V (Sine wave S D I 40 | — MHz ;
{Switch on) centered on 0 V) R =1 k2,
~20dB Feed |\ cmVieg= ~5V, v 5V §
h CTVss™ =9V, Vic(p-p}™ g
:;:::’ﬂcv {Sine wave <:entere:1s (g:np V) - |- - |- h2s|- MH:z 3
{Switch off) AL=1ika
input/Output Ve=0V 4 h 3
Leakage Current] Vi =18V, VvV, =0V; 18 |+0.1[+0.1 [ £1 | +1 1077 20.1}pA T oA vours (i)
:Swh;ltac: off) :,’is ==C'1 B'V " Fig. 5— Tvp. on-stats charscteristics for 1 of 4
is . os= 1BV . switches with VDD =+5V, Vss'—5 V.
VC‘A) = VDD =+5V,
Vel(B)=Vgg= -5V '
-50dB Ci= = Vss ’ -l -1-1- lo9 — MHz o pom
Crosstatk. Vis{Al = . 5 Vp—p' ) m % n.ts‘z :,:wz.sv
Frequency 5042 source : P
, RL=1k2 3 : “;H
— Z. Sy
-~ {RL=200k0 T _ : o
Propagation- Ve = . Vgg = GND, 5 — 40 100 g, :" H
Delay (Sigoal |C = Sd)pq: wl|l-{-1-1-1]20 40 |ns g . H
Input to Signal (g = Square Wave - [ =-T=T="Ts 30 H
Output) 1oy [0toVpp 15 E ) 5 ._I_‘:
g T tf=20ns %D—_-{n- wilo
i -¢|
Capacitance: —l-i-1t-1a4a _ _‘_—««.::1_‘—0\'.
Input, C;g Vpp =15V el - G
Output, Cos Ve=Vgg=-5V - - - |- 4 -l P HPUT SOHAL VOLTS tig) sacs. aress
h Fig. 6— Typ. on-state characteristics for 1 of 4
F”dtc’" ougn. -l-1=-1-1t024 - switches with V= 42.5 V, Vgg=—2.5 V.
ios :
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ELECTRICAL CHARACTERISTICS {cont'd)

CD4016B Types

U
‘ CHARACTERISTIC| TEST CONDITIONS LIMITS AT INDICATED N
TEMPERATURES (°C) |
T
Vop +25 s
(V) |-55 [0 +85 [ +125 Typ. | Max.
Control (V)
Control Input Higl< 10 uA T SNAL VOLTS Mis)
Low Voltage, Vi, = Vgg, Vog = V seen-imes
vV nd E . K K — R Fig, 7-- Typ. on-state characteristics as a function of
V.=V vV = temp. for 1 of 4 switches with Vpp=+5V,
is = VoD- Vos = Vss Vs =5 V.
Control Input . 5 3.5 (Min,) "‘_"immk"“»éfﬁ"ieg“ Vage 8
High Voltage, | SeeFig. 10 10 7 (Min) v s e .
Input Current, VigsV % . ﬁ?ﬁw ! IL 2
IIN (Max.) Vo - V85 =18V 18 0.1 [20.1 |1 |21 [+10-5 0.1 [ua | |3 e i 2 At
VCC < VpD - Vss ] P & £/ -
i K T ._:', 9‘-——°~‘wll:§
Crosstalk {Con- V=10V (Sq. Wave) g ;‘ / / ;/ t
trol Input to ty. t4=20 ns 0 |- 1-1-1}- 50 - lmv| {e s / /
Signal Output) | RL = 10kQ E @ .I/ A
* /
Turn-On tr, tf =20 ns 5 1- - |-1|- 35 70 ‘fl ; / - .
[ = -t o o
El’e(?ap:gatlon gt _ ?Ok?)F 0 |- 1-1-1- 20 40 | ns “ weur ssonas rrzou gk
15 1- _ e 15 30 Fig. 8 — Typ. feedthru vs. frequency — switch
V|s = VD Vss = GND, ' off.
=1k 'to gnd,
Maximum CL 50 pF,
Control Input V¢ = 10 V{Square 10m |- |- |- |= 10 ~  [MHz BIPPLY VOLTS:Vpg++0, Vea*-s 1 []] | ||
Repetition Rate| wave centered on 5 V) ) o TUT AL VGLTS () 8 Vg BE WA 177 M)
tr, tf = 20 ns, L mﬁufﬂwf“lvm -
Vs = % Vos @ 1 kHz t ) -
Input % "“ w ]
Cagmitance. - - - — 8 7.5 (uF ; * %-m'gl_i 'E
veevgs F vOLTMETER ';-
; A 100 B-c / =
N T OR EQUIV. / s <
Switch Input Switch Output £ é‘z‘}_j\_"" Yoo | U
v . lis (mA) Vos (V) : 2 0F ¢ SwiTCHES
oD { Vis P 2or s swimens ||
o : . ]
v) {v)| -s5°C —40°C 25°C* 25°CAa | +85°C | +125°C | Min. | Max. B T s FREUENEY 11— -
B2CS - 16000
5 o| 025 0.2 0.2 016 | 012 014 - 0.4 Fig. 9— Typical crosstalk betwoen switch
5 5 [-0.25 -0.2 -0.2 -0.16 | —0.12 | -0.14 4.6 - circuits in the same package.
10 0| 062 0.5 0.5 0.4 0.3 0.35 - 0.5
10 10 | -0.62 -0.5 -0.5 -04 | -03 | -0.35 9.% -
SUPRLY VOLTS! Viop=+8, vgy® -5 cm-owr A F VOLTMETER
15 0| 1.8 14 15 1.2 1 1.1 - {15 VT amB Ve ooy ‘&%‘.’3’.3““
15 15 | -1.8 -1.4 -15 -1.2 -1 | -1 136 | - CONTROL VOLTS (¥1+43 A 2 Ik
. . » LOAD CAPACITANCE S (Crox +CuagTER> _ 1P t Voo
T.3+R0~40pF I
* Plastic package ~* Ceramic package W T 4‘::._' -
Yerigp + W+
. E “'—‘ul.ml o lull_m-n E.I
~tiee } o =
.]Vi!-voll -
' 1Lis s2c8-30987 [ ) * C] * 00
WPUT SIBNAL FREQUENCY (1)) MHE
S -100T0
Fig. 10— Determinatian of r,,, as 3 test condition for control input Fig i
. PR ig. 11 — Typical frequency response
high voitage (V) specification.  — switeh on.
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CD40768 Types

TYPICAL ON-STATE RESISTANCE CHARACTERISTICS, T4 = 25°C

CHARAC- | SUPPLY -LOAD .
TERISTIC*| CONDITIONS| == % - -, CONDITIONS )
R&’ 173] R = Toks2 Ry = 100k}
Voo [ Vss [VALUE] Vi, [VALUE} Vi, [VALUE[ Vv;,
VL vE vk s e s | v
200 [+15 [ 200 | +15 | 180 | +15
Ton +15 0
200 o | 200 0 | 200 0
ron {max.}j +15 0 |30 [+17 | 300 | +93 | 320 | +9.2
290 [+10 | 250 | +10 | 240 | +10
Ton +10 0
290 0 | 250 0 | 300 0
fon (max.)| +10 0 |500 |+74 | 560 | +56 | 610 | +56
860 [+5 [ 470 [ +5 [ 450 [ +5
Ton +5 o
- 600 0 |. 580 0 | 800 ]
ron (max.}| + 5 0 |tk |+2 | +29 | 33k | +27
200 |+75 {200 | +75 | 180 | +75
' +75 | -7.5
on 200 |{~75 | 200 {~75 | 180 | -75
"on {max.})| +75 [ -75| 290 t0.25 | 280 +25 400 +0.25
260 [+5 [ 250 | +5 | 240 | + 6
fon +5 | -5 :
30 | -5 | 250 [ -5 |. 240 | -5
Irop (max.)| + 6 [ -5 [600 |:025] 580 | :0.25] 760 [ =0.26
25 | 25 590 | +25 | 450 | +25 | 490 | +25
I, +2. ~£.
en 720 | -25 | 520 [ -25 | 520 | -25
ron (max.)f +25 | —25| 232 | +0.25| 300k | :0.26| B70k | :0.25

* \ariation from aperfect switch, Ton = 0 0.

SCALE: X=02ms/DIV Y =20V/DIV
VDD = VC = +7.9V, v§5 = 7.5V, RL = 10KQY
CL=15pF

fiIs=1KHz Vig=5Vpp

DISTORTION = 0.2%

92C5-27612

Fig. 14 — Typical sine wave response of Vpp =
+7.5 V, Vgg=—-75V.

SCALE: X =100 ns/DIV
Y = 50 v/

92C5-27615

Fig. 17 — Typical square wave response at
Vpp=Ve=+15V, Vgs = Gnd.

SCALE: X = 0.2 ms/DIV Y = 20V/DIV
VDD = Ve =45V, V5= 5V, AL = 10KQ
CL=15pF
f5=1KHz Vig=5Vpp
DISTORTION = 0.4 %

92C5-27613

Fig.15 — Typ;'cal sine wave response of Vpp =
+H5V, Vgg=-5V.

SCALE: X =100ns/DiV
¥ =50Vv.0IV

92C5-27616

Fig.18 — Typical square wave response at Vpp =
Vo =1+10V, Vgg = Gnd.
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Fig. 12 — Off-state switch input or output
leakage current test circuit.

Yoo Voo Voo
ol

e,y a20m

cDaoIeD O
vigevoo LT 1]
oF Sh0

Vi

ALL UNUSED TERMINALS ARE
CONNECTED TO Vag

FIC5-27080

Fig .13 — Test circuit for square-wave
response.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

SCALE: X=02ms/DIV Y =2.0Vv/DIV
VDD = V¢ = +2.5V, Vg§ = 2.5V, R = 10K1}
cL=15pF

fig=1KHz Vis=5Vpp

DISTORTION= 3 %

92CS - 27614

Fig. 16 — Typical sine wave response of Vpp =
+2.5V, Vgg=-25V,

SCALE: X =100ns/DIV
Y =2 VDIV

92C5-27617

Fig.19 — Typical square wave response at Vpp
=Vep=+5V, Vgg = Gnd.



CD4016B Types

+I0V v
Vs WITH TEST UNIT o/ &
{1 SWITCH OF CO40164 et tr.14=20m
PLUGGED IN TEST
FIXTURE) L - - L
- e ; wd L

vos FIXTURE ALONE . - ALL UNUSED TERMINALS

INO UNIT . ARE CONNECTED TO Vgg

5 TO 3 OF SOCKET) V¢ - 10V PER DIV, 92C5-276T0RI(

VOS - 0.2V PER DIV
ALL UNUSED TERMINALS ARE t 100ns PER DIV
CONNECTED TO Vgg - 92CS- 27618
2CI-27669

{al

Fig.20 — Crosstalk-control input to signal output.

REP
RATE
Yc
te=t§=20ne

Voo

Ve
oj_\ Yoo
1y 4y=20ms
vo‘
v coaoies
2y
s **00 o SR -oka
Vs
ALL UNUSED TERMINALS ARE
CONNECTED TO Vsg
9FCS - 2TETIRI

Fig. 22 — Max. control-input repetition rate.

Vop

e Voo
o./_\_
te.ty=20ns
Yos
CD40168
Vis=Vop R Vgg RCL aVss
Vg - Voo
ALL UNUSED TERMINALS ARE
CONNECTED TO Vss
0%

Ve ‘-(
pzn
v 0% { RL 10 Vgg
0s

Vis to Vpp

o8 Ry to Vpp
2% !Vu to Vg

92CM-28308

Fig.25 — Turn-On propagation delay-controi input.

Fig.21 — Propagation delay time signal input
(b} (V1) to signal output (Vog).

MEASURED ON BOONTON ANCE
ORIDOE MODEL TSA {1 M)

Vi T Veu
¢
Voe-8y | 108 1
= Vagr-BV ¢ -4~
820527672 Vop=+8V “* *c"'

SWITCH THRESHOLD VOLTAGE IS DEFINED f I
AS THE VOLTAGE APPLIED TO A TRANS- i i
MISSION GATE CONTROL WHICH CALSES -+ ——,— -+

10 pA GF TRANSMISSION GATE CURRENT.

ALL UNUSED TEMMINALS
ARE CONNECTED TO vgs acs-2r022

Fig.23 — Switch thrashold voltage. Fig.24 — Capacitance Cypg and Cgg.

Dimensions and pad layout for CD40168H

{0-102—-0.254)

49-57
(1.245-1.447)
92CS- 35063

Dimensions+n parentheses are in millimeters and are
derived from the basic inch di) jons as indi d.
Grid graduations are in mils (10~ inch).
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i3 Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 15-Oct-2009

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-9064001CA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
CD4016BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD4016BEE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD4016BF ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
CD4016BF3A ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
CD4016BM ACTIVE SoOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4016BM96 ACTIVE SoIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BM96E4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BM96G4 ACTIVE SOIC D 14 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BME4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BMG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BMT ACTIVE SOIC D 14 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BMTE4 ACTIVE SOIC D 14 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BMTG4 ACTIVE SOIC D 14 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BNSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BNSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BNSRG4 ACTIVE SO NS 14 2000 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4016BPW ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4016BPWE4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BPWG4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BPWR ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4016BPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

Addendum-Page 1



i3 Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 15-Oct-2009

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

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 TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

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

Addendum-Page 2
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 6-Aug-2010
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CD4016BM96 SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
CD4016BMT SOIC D 14 250 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4016BNSR SO NS 14 2000 330.0 16.4 8.2 10.5 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

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 6-Aug-2010
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4016BM96 SoIC D 14 2500 346.0 346.0 33.0
CD4016BMT SoIC D 14 250 346.0 346.0 33.0
CD4016BNSR SO NS 14 2000 346.0 346.0 33.0
CD4016BPWR TSSOP PW 14 2000 346.0 346.0 29.0

Pack Materials-Page 2



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.



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.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R*PDSO*GWH PLASTIC SMALL—OQUTLINE PACKAGE
0344 (8,75)
¢ 0.357 (8,55) ’
@

14 W 8
0.244 (6,20)
0.228 (5,80)

1 N - - 1 0157 (4,00)
\ \ 0.150 (3,80) A

\ | NEAN
i ﬂ 100
/‘1 /
Pin 1
Index Area %

[ ]0.010 (0,25) W]

[ \
[ |

v
Toowo

L 0.069 (1,75) Max 0,004 (

0.010 (0,25) /
0.005 (0,13) 1 )/

/ \

//\ : []0.004 (0,10)

Gauge Plane —-= !

%D 7 ? Seating Plane
J:

! J
\

0.010 (0,25) 08" P
/

4040047-4/K 06/10

All linear dimensions are in inches (millimeters).

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 .006 (0,15) per end.

Body width does not include interlead flash. Interlead flash shall not exceed .017 (0,43) per side.

Reference JEDEC MS—012 variation AB.

NOTES:

.
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LAND PATTERN DATA

D (R-PDSO—-G14) PLASTIC SMALL OUTLINE

Stencil Opem)imgs

Example Board Layout (Note D
(Note C)
e = 109197 —= ~— 14x0,55
‘ ‘ : + — ‘«wzxw,ﬂ
R e T
4,80 % 4,80
RN
/ R
naonnnn- MELERRE
\ ///
|
|
Example
Non Soldermask Defined Pad Example

Pad Geometry
(See Note C)

Example
Solder Mask Opening
(See Note E)

—~— 0,0/
Al Around

4211283-3/B  09/10

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:

Customers should

i3 TEXAS
INSTRUMENTS
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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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153

{‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



LAND PATTERN DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

‘

Stencil Openings

Example Board Layout
(Note ) (Note D)
» ~— 14x0,50

ﬂHHHHHH 4x%%ﬁHHEH}

5,60

ittty

0,60

Example
Non Soldermask Defined Pad Example
- — Pad Geometry
/,,/ “ (See Note C)
Example

Solder Mask Opening
(See Note E)

: /
\ Al Around
\\\ //,
. L
4211284-2/8 10/10
NOTES: A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC=7351 is recommended for alternate designs
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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