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CMOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Voitage Types {20-Volt Rating)

8 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 simultaneously 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-L) typical on-state resistance for 15-V operation
» Switch on-state resistance matched to within 10 Q

typ. over 15-V signal-input range

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

= High degree of tinearity: <0.5% distortion
typ. @ fjg = 1 kHz, Vis=5 Vp.p,
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—Vgs=18 V, Tp=25°C

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

8 Low crosstalk between switches:
—50 dB typ, @ fj3 = 0.9 MHz, R|_ =1 k{2

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

= Frequency response, switch on = 40 MHz

{typ.)

® 100% tested for quiescent current at 20 V

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

= 5.V, 10-V, and 15-V parametric ratings

Applications:

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

= Digital signal switching/multiplexing

u CMOS logic impiementation

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

m Digital control of frequency, impedance,
phase, and analog-signal gain
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Schematic diagram - 1 of 4 identical sections.

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions shouid be selected so that
operation is always within the following range:

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

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

Voltages referenced to Vgg Terminal} .. ... b e e e e et -0.5V to +20V
INPUT VOLTAGE RANGE, ALL INPUTS . =0.5VtoVpp +0.5V

DG INPUT CURRENT, ANY ONE INPUT .. ... ittt iatiian ettt iaeaianan +10mA
POWER DISSIPATION PER PACKAGE (Pp):
FOrTa m =850C 10 +1000C ... .iutt ittt it aa it i a e e e e an e e eras e 500mwW

ForTao=+1009C104+125%C. ... ...0iiviiiiiiieiaieenen s Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT IRANSLSTOR .

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)
OPERATING-TEMEERATUHERANGE(IA)... P .
STORAGE TEMPERATURE RANGE (T, BlE) v
LEAD TEMPERATURE {(DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 + 0.78mm) from case for 108 MAaX ......cc.veiieernaerrcnas

SUPPLY VOLTS: Vpgy= +18, Vpg =0
AMBIENT TEMPERATURE (Ty) = 28°C

SUPPLY VOLTS:
AMMENT TE|

540

OUTPUT BGMAL VOLTS (¥gg)
-~
OUTRUT SKINAL VOLTS fipg)

o as ) 78 [ [FN] ]
INPUT SIBNAL VOLTS {¥ig)
WCI-2788C
Fig. 1— Typ. on-state cheracteristics for 1 of 4 Fi
switches with Vpp=+16V, Vgg=0 V.

]
WPUT SIMAL VOLTS (V)
RCS- 2TEH
. 2— Typ. on-state characteristics for 1 of 4
switches with Vpp =+10 V, Vgg=0 V.

&
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CD4016B Types

ELECTRICAL CHARACTERISTICS il S
u £, HH
N : )/
CHARACTERISTIC TEST CONDITIONS #%'Iﬁ:};gﬁéﬁ‘gi? I 2 )
T i : :
s gl i E} )
" |Vin |Vb 25 fiigisce oot %€€ﬁ”‘h
(V) 1{v}) | -55|-40 | +85 [+125| Typ. |Max. : e O Yo
05 | 5 [0.25[0.25] 7.5 7.5/0.01 |0.25 G S
Quiescent Device <1010} 10| 05| 05| 15| 15l0.01| 05 7y sos-zres
Current, | Fig. 3—Typ. on-state characteristics for 1 of 4
0o 0,15 | 15 1 t] 30 30]0.01 1 switches with Vpp=+5V, Vgg=0 V.
0,20 | 20 5 5] 150 150}0.02 5
Signal | ts (V; d Output (V, : -
g nputs { “) an u pu’ ( o,) LY vn.nkum(;,',.a:
On-State Ve= VoD . vppor vgs |10 | 600| 610] 40| e60] - | s60
Resistance, ro [ Ry = 10kS2 — L )
Mo, Returned |Vis=4-75 10 5.76 V| 10 1870 [1900[2380 2600 — [2000
to . ‘
Vpp—Vss|VieVpp or Vgg |15 | 360 | 370] 520 600] — | a00| @
2 Vis=7.26t0 7.75 V 15 | 775] 7901080 |1230| — 850
Agn-.sttatz = . - 5 _ _ - _ i5| -
ésistance : -
Between Any RL= 10ks2, VC = VDD 10 — — - — 10 - Q THRUT SIBMAL vOLTS (! 9205-27063
2 Switches, Ar,, t5 | - - - - 5| ~ Fig. 4— Typ. on-state characteristics for 1 of 4
hes with V= +7.5V, Vgg=—25 V.
Total Harmonic  |Vc=VYDD =5V, Vg5=-5V. Vis(p-p)
Distortion, =5V (Sine wave centered on 0V) - - - - 04| - % o surrLY voLTs: vpg e+ vege -8
THD R =10 k&2, fis='rkHl sine wave
—3dB Cutoff | Vg=Vpp=5V, Vgg- BV, E
Freguencv Vis(p-pl =5V {Sine wave _ _ - - 40 | — MHz ;
{Switch on) centered on 0 V) Ry =1 kS2,
508 Feed- | , =Vgg® <5V, Vi(5.0p-5V é ’
cTvesT — 3
::I:reough (Sine wave centered on% - - - - ha2s |- MH:z 32
quency RL=11kQ
(Switch off) L
Input/Qutput V=0V = s
Leakage Current| Vi =18V, V=0V 18 [20.1 {*0.1 [ £1 | 21 1074 0.1 jua | WPUT SIGNAL VOLTB (vig)
(Switch off) Vig=0V, ' : NP
i Max. Vo= 18V Ffﬂ' 5— Typ. on-state characteristics for 1 of 4
s os~ ) : switches with Vpp=+*5V, Vgg=—5V.
chA) =Vpp=+5V,
Vel(Bl=Vgg= -8V,
—(r.‘.)r%:sealk ﬁ('\? - 533 {8 | —MH P PP rT TR
: . AMBENT TEMPERATURE (Ty) = 28°C
Frequency 509 source 3 T
e £ Tt
B “w0k0 f : A
Propagation: Vgg = GND, I i Sl Ml Ml 100 g H )"°
Delay (Sigaal CL S(P l} |l -t-]1-1-1]20 40|ns ; H
Input to Signal |v;q = Square Wave w1 =-[=1]< <= |15 10 ° x
Outputl tog [0t Vpp E ) =
ttf=20ns e =i
i = ::LI—' ’
Capacitance: _ _ _ _ 4 _ o OVey
Input, C;¢ Vpp=+5V ! = —
Output, Cos [V =Vss=-BV -|l=-1-1-1i4 - | oF T L VTS ) e
Feedth h Fig. 6— Typ. on-state characteristics for 1 of 4
arouan. - |=-1|=|-1lo24 - switches with V= +2.5 V, Vgg=~25 V.
ios
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ELECTRICAL CHARACTERISTICS (cont'd)

CD4016B Types

U
CHARACTERISTIC| TEST CONDITIONS LIMITS AT INDICATED N
TEMPERATURES (°C) |
T
VDD +25 [
(V) |-55 |40 [ +85 [ +125| Typ. | Max.
Control (V)
Control Input Higl< 10 uA WPUT SANAL VOLTS fVre)
tow Voltage, Vi.=Vge, Vag = V scs- 10
V| LC {Max.) ar:?i Ss- YOS oD 51‘150 ‘109 098] 04] 04 — 0.7 V | Fig. 7—Typ. on-state char.::crerisrir:-: asa function of
Vis =Vpp. Vpos = VSS t;mp. for;:flmtchu with Vpp=+5V,
ss=—5V.
Control Input . 5 35 (an-) h—u-‘rT.v Yo v.iecos Vg S
High Voltage, | SeeFig.10 10 7 {Min.) vz ,o%:::::E{K}::;3&:‘.‘:‘1“,’.’,‘;’4.,
VIHC 15 1" (Mln.) El - i .
—— vy arvouwenea !
Input Current, V s S VBD % . 30.3}:. lL =
IN {Max.) =18V 18 (0.1 [+0.1 [+1 [£1 [210~5 | 201 [pA | |# ©QLL T 9 416 ; »3
VER< VoD - Vss ' i }.—“Ei t Jollr /Ry
Crosstalk {Con- Vc=10V (Sq. Wave) i ;‘ /A / il
tral Input to ty, t4= 20 ns 0 |-1-1-1I- 50 ~ lmv]|c 8 / 4
Signal Output) RL = 10k§2 g 45 Il/ // ’/ "
” * |
Turn-On ty, t§ = 20 ns 5 ]- - 1=-|~- 135 70 o Sfl / . .
Propagation CL =50 pF 10 |- - - | - 20 40 | ns o - o m.n?- ”
Delay Ry =1k
15 |- ~ — - 15 30 Fig. 8 — Typ. feedthru vi. frequency — switch
V.s 8 Vss = GND, : off.
=1 k{2 to gnd
Maximum CL 50 pF, ‘

Control Input V¢ = 10 V{Square 10 |- |- |- |- 10 - |MHz WPPLY VLTS Voo <0, Yeg <5 [ 111 | |11
Repetition Rate| wave centered on 5 V) ] 4 mm%msﬁumunm s
ty, tf = 20 ns, Z NI llhll

Vos=‘/zVos@1 kHz E ok -
Input LB 5_5" [ I} 3
. F O{] s S
Cagacntance, - |- 1-1- 5 7.5 |uF i wa L E
IN wervgs OF VOLTMETER =
i -2l TN
N T 3 . o
Switch Input Switch Output g l—'—Ii wa Yo 19! / "
v o H imn
Vop | Vis lis (mA) os (V) o 2 0F 4 swircuEs | |
v) | tv)|-s8°c | —a0°c | 25°%c* | 25°ca| +88°C [ +125°C | Min. | Max. T v gty e
BPCS - 16080
5 0} 025 0.2 0.2 0.16 | 0.12| 0.14 — 0.4 Fig. 9— Typical cr Ik between switch
5 5 | -0.25 -0.2 -0.2 -0.16 | -0.12 | -0.14 4.6 — circuits in the same package.
10 0| 0.62 0.5 0.5 0.4 0.3 0.35 - 0.5
10 10 | -0.62 -0.5 -0.5 -04 | -0.3 | —0.35 9.5 —
- SUPRLY V0L TS: VD 48, vgg —5 Cros-008F AT VOLTMETER
15 0 1.8 1.4 1.5 1.2 1 1.1 - 1.5 Rreriitiaarteaiibe o n N S S %"ﬁw‘
. ]
15 15 |18 -14 -15 -12 | -1 [ -11 | 135 | - T e ecurronr 7| N
2340804008 0‘:{ H
* Plastic package * Ceramic package w T 4::
Yoo ¥+
i - loao hestatance lnl‘_:-mn f I
o 4 mia ourts
T co40188 Vos ig | Jiora 1
Vis | OF 4 SWITCHES §; na
_]Vis'votl 3 o
1Lis 92C3-30987 [ ) i © + 100
WPUT SHINAL FREQUENCY (f,) Mz
HCE-W0T0
Fig. 10— Determination of r,,, as a test condition for control input Fig. "‘_ Typical frequency response

high voitage (V) specification.
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CD40716B Types

TYPICAL ON-STATE RESISTANCE CHARACTERISTIGS, Ty, = 25°C

CHARAC- | SUPPLY ~LOAD .
TERISTIC*(CONDITIONS| .0 < - . - CONDITIONS
ﬁ&g’ T 17 R = oY Ry = 100k(}
Voo [ Vss [VALUE[ V, |VALUE] V, [VALUE] v,
L vE s v s ok s | v
200 +18 200 +15 180 +15
Ton +15 0
200 o | 200 0 | 200 0
ron {mMax.}j +15 0 [300 [+11 | 300 | +93 ] 320 | +902
290 +10 250 +10 240 +10
fon +10 0 - -
290 0 | 250 o | 300 0
fon (max.)| +10 0 |500 |+74 | 560 | +56 | 610 | +55
860 [+5 | 470 [+5 1 as0 [ +5
fon +5 0
- 600 0 | 580 0 | 800 0
fron (Max.}| + 5 0 17k | 442 | o +29 | 33k | +27
200 |+75 {200 [ +75 | 180 | +75
v +75 | =715
on 200 |[-75 ]| 200 [ -75 | 180 | -75
Ton (max.)| 76 | —75| 290 | :0.25| 280 | 25 | 400 | 0.5
260 |+65 | 250 | +5 | 240 |+ 6
fan +5 | -5
310 | -5 ]| 250 [ -5 20 | -5
Irop (max.)| + 6 | -5 [600 |:025] 580 | +0.25] 760 | *0.25
25 | 25 590 | +25 | 450 | +26 | 490 | +25
I, +2. ~2.
en 720 | -25 | 520 |-25 | 520 | -25
fon (max.)| +25 | -25| 232« [ +0.26| 300k } :0.25| 870k | 025

* \ariation from aperfect switch, Ton = 0 .

SCALE: X =02ms/DIV Y =20V/O0IV
VpD = V¢ = +7.5V, Vg5 = 7.5V, RL = 1KY
C=15pF

fis=1KHz Vig=5Vpp

DISTORTION = 0.2 %

92Cs-27612

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

SCALE: X =100ns/DIV
Y =50v/0IV

92C5-27615

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

SCALE: X 7 0.2 ms/DIV Y = 2.0 V/DIV
Vpp e Ve = *6V, Vgs = 6V, R = 10KQ
CL=15 pF .
fis=1KHz Vig=5Vpp
DISTOATION = 0.4 %

9205-27613

Fig.15 — Typ}cll sine wave response of Vpp =
+5V, Vgg=-5 V.

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

92CS-27616

Fig.18 — Typical square wave response at Vpp =
Ve =+10V, Vgg = Gnd.
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ALL UNUSED TERMINALS
ARE CONNECTED TO Vgg

$ICS- 27667

Fig. 12 — Off-state switch input or output
leakage current test circuit,

Voo Ve *voo Voo
o j_\_

tr 8y 020m
Vos
2+
vieewo L1 [ 8
=3 >
oF 518
¥
ALL UNUSED TERMINALS ARE
CONNECTED TO Vss
9IS - 27888

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

COMMERCIAL CMOS
HIGH VOLTAGE ICs

SCALE: X=0.2ms/DIV Y =20V/DIV
VoD = V¢ = +2.5V, Vgg = -2.5V, A = 10K
cL=15pF

fis=1KHz Vig=5Vpp

DISTORTION = 3 %

92C5-27614

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

SCALE: X=100ns/DIV
Y =2V/DIv

92C5-276i7

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



CD4016B Types

Ve

+I0Y
Vs WITH TEST UNIT o-/—\
£ 1 SWITCH OF CO4016A i tr,14=20ne
PLUGGED IN TEST
FIXTURE) v - - e e
Py —— - : wsd T
vQs FIXTURE ALONE . - ALL UNUSED TERMINALS
INOUNIT . TERM ARE CONNECTED TO Vgg
5 TC 3 OF SOCKET) Ve - 10V PER Div, 9205-27670R!(
vOs - 0.2V PER DIV
ALL UNUSED TERMINALS ARE t 100ns PER DIV
CONNECTED TO vgs 92CS-27610
92C3-2766% Fig.21 — Propagation delay time signal input
{al (b) (Vs to signal output (Vgg).
Fig9.20 — Crosstatk-control input to signal output.
REP
RATE
b _/‘t\.}\
1, 7142008 MEASURED ON BOONTON ANCE

BRIDOE MODEL TSA {1 MMz}

Voo 7
o_/_\ 5 Yoo

tr,1yv20n8

Vos

Vie T Vs
¢
Voo -8Y I08
CD40IE8 | —- |
. = Vagr-av
Via *Vpp L, SR_=I0KD 920527672 Vop=+8V C“* *c.
' SWITCH THRESHOLD VOLTAGE IS DEFINED : :
+ _—[— o+

AL

AS THE VOLTAGE APPLIED TO A TRANS-
Vg, MISSION GATE CONTROL WHICH CAUSES
10xA OF TRANSMISSION GATE CURRENT.
ALL UNUSED TERMINALS ARE

CONNECTED TO Vsg

ALL UNUSED TERMINALS
97¢5 - 276TIRI ARE CONNECTED TO Vgy - 21022
Fig. 22 — Max. control-input repetition rate. Fig.23 — Switch threshold voltage. Fig.24 — Capacitance Cigg and Cgs.
o Voo Dimensions and pad layout for CD40168H
o
tetg=20ny
Vos
CD40I6E
Vis*Vpp "R Vgg rCL R aVss —T'_
: ke B Yoo
ALL UNUSED TERMINALS ARE
WNNE(#%ED TO Vs
50%

53-6l
(1.347-1.549)

V¢
"l Pz
v 0% i RL 1o Vsg
(3

Vis o Vpp

¥ RL 10 Vi
o 10% {v'- oD
is 10 Vg5

92CM-28308

Fig.25 - Turn-On propagation delay-centrol input.

(0-102-0.254)

te—_ 49-5

7
11.245-1.447}
92C5- 35063

Dimensionsin parentheses are in millimeters and are
derived from the basic inch di fi as indi d.

Grid graduations are in mils (10~ inch).
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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.

TI 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 TI 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 Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl 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 TI under the patents or other intellectual property of TI.

Reproduction of information in Tl 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.

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 Tl 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 Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl 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, Tl 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 Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP Broadband [Www it.com/broadband
Interface Digital Control
Logic [odicTicom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
Low Power Telephony [pww ir-com/telephony
Wireless
Video & Imaging Www.tl.com/vided
Wireless [vww Ti.com/wirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://dsp.ti.com
http://www.ti.com/broadband
http://interface.ti.com
http://www.ti.com/digitalcontrol
http://logic.ti.com
http://www.ti.com/military
http://power.ti.com
http://www.ti.com/opticalnetwork
http://microcontroller.ti.com
http://www.ti.com/security
http://www.ti.com/lpw
http://www.ti.com/telephony
http://www.ti.com/video
http://www.ti.com/wireless

R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 23-Apr-2007

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 SNPB 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 SNPB N/ A for Pkg Type
CD4016BF3A ACTIVE CDIP J 14 1 TBD A42 SNPB 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)
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 Sb/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)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/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): TlI'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
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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.
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Carrier tope design is defined largely by the companent lentgh, width, and thickness,

Dimension designed to accommadate the companent width,

= Dimensicn designed to occommodate the component length.

Dirnansion designed to occommodate the component thickness.

Drvarall width of the carrier tops.

= Pit¢h between successive ¢avity centers.
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Focket Juadrants

TAPE AND REEL INFORMATION

sprocket Holes
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Device Package| Pins Site Reel Reel A0 (mm) BO (mm) KO (mm) P1 W Pinl
Diameter| Width (mm) | (mm) |Quadrant
(mm) (mm)
CD4016BM96 D 14 MLA 330 16 6.5 9.0 2.1 8 16 Q1
CD4016BNSR NS 14 MLA 330 16 8.2 10.5 25 12 16 Q1
CD4016BPWR PW 14 MLA 330 12 7.0 5.6 1.6 8 12 Q1
n
| . |
\E@
TAPE AND REEL BOX INFORMATION
Device Package Pins Site Length (mm) | Width (mm) | Height (mm)
CD4016BM96 D 14 MLA 333.2 333.2 28.58
CD4016BNSR NS 14 MLA 333.2 333.2 28.58
CD4016BPWR PW 14 MLA 338.1 340.5 20.64
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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
alaiaialaialia 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
- 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.
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MECHANICAL DATA

D (R-PDS0O-G14) PLASTIC SMALL—OUTLINE PACKAGE

0.344 (
0.337

A 8
1A A AAA i

TRy I0T

0.012 (0,31)
[-]0.010 (0,25) W]

jinlnininininhy T N
To.owo(

Pin 1
Index Area 0.050 (1,27)

— |

0,25)
L 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25)
0.007 (0,17)1
[ /7 \
?

)

vy

Gauge Plane

# Seating Plane

4040047-3/H 11/2006

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:

B e

Q" TeExAs
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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.




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
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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.

TI 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 TI 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 Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl 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 TI under the patents or other intellectual property of TI.

Reproduction of information in Tl 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.

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 Tl 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 Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl 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, Tl 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 Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP Broadband [Www it.com/broadband
Interface Digital Control
Logic [odicTicom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
Low Power Telephony [pww ir-com/telephony
Wireless
Video & Imaging Www.tl.com/vided
Wireless [vww Ti.com/wirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated
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