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Data sheet acquired from Harris Semiconductor
SCHS026

CMOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Volitage Tybes {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 davice in a given switch on or off.
The CD4016 “B” Series types are supplied in
14-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 14-lead dual-in-line
plastic packages (E suffix), and in chip
form {H suffix).

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 2

typ. over 15-V signal-input range

» High on/off output-voltage ratio:
65 dB typ. @ fjs = 10 kHz, R = 10 k§2

u High degree of tinearity: <0.5% distortion
typ. @ fjs = 1 kHz, Vis=5 Vp.p,
Vpp—Vss =10V, R = 10k{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, TA=25°C

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

8 Low crosstalk between switches:
—50 dB typ. @ fis = 0.9 MHz, R =1 kil

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 full 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 - s Modulator
Squelch control s Demodulator
Chopper 8 Commutating switch

u 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 should be selected so that
operation is always within the following range:

CHARACTERISTIC LIMITS UNITS
Min. | Max.
Supply Voltage Range (For T 5 = Full Package
Temperature Range) 3 18 v
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltagas referencedtoVgg Terminal) .. ... ... ... .. . . .. e, -0.5Vio +20V
INPUT VOLTAGE RANGE, ALL INPUT S .. ..., it iarrraas -0.5V to Vpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT .. ..ottt iiniiaiiie ettt ittoa e eaaeaanns +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTa=~580C10+1000C .. 0. .ttt aas 500mW

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

FOR TA = FULL PACKAGE-TEMPERATURE RANGE {All Package Types) .. .. ....ovvriovenesnins 100mwW
OPERATING-TEMPERATURE RANGE (TA) .-« v uvevinsnensiinsneinessnnensrennens ~550C to +1250C
STORAGE TEMPERATURE RANGE (T, 5‘9) .......................................... -85°C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.89 = 0.78mm)}from casefor 108 mMax ...........covvrivnnrensns +266°C

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

540

SUPPLY VOLTS:
AMMENT TE|

OUTPUT MGMAL VOLTS (¥gg)
OUTPUT SKINAL VOLTS fipg)

[) 28 3 78 0 126 [] ' ° 2 4 [} O 0
INBUT SIGNAL VOLTS {vig) WPUT SIMAL VOLTS (W)
22C3-27880

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

Fig. 1— Typ. on-state cheracteristics for 1 of 4
switches with Vpn=+15V, Vgg=0V.
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CD4016B Types

ELECTRICAL CHARACTERISTICS o
7] f. 1
N TP 4
CHARACTERISTIC TEST CONDITIONS #2::;::;;3:,‘;%‘}32? I S '
T i : :
s §‘ HH ,_I_"
" [vin VD 25 D %€ﬁﬁ”‘h
(V) (V) | -55| 40| +85 [+126| Typ. [Max. : 552 It Yo
05 | 5 [G:25[0.25] 7.5 7.5/0.01 | 0.25 T e virs v
Quiescent Device -[010] 10| 05| 05 15[ 15001 05 A ser-ames
Current, | Fig. 3—Typ. on-state charscteristics for 1 of 4
00 0,15 | 15 1 t] 30 30j0.01 1 switches with Vi =+5 V, Vge=0 V.
0,20 | 20 5 5] 150 150}0.02 5
Signal Inputs (V;;) and Outw§ (Vgg! SUPPLY VOLTE: Voo =4 T0; Vgg -9
ANINENT TEMPERATURE T =28
On-State V=Yoo . vppor vgs |10 | 600| 610] 40| e60] - | s60
Resistance, fon [Rp=10kS2 -
Max. Returned |Vis=4-75t05.75 V| 10 [1870 |1900[2380 60O — [2000
to . ‘
Vpp-—Vss|VieVpp or Vgg |15 | 360 | 370] s20( 600| - | 400| ©
. 2 |Vi=7.25t07.75 v 15 | 775 | 790[1080 |1230| = | 850
AOnState ' 5 e 154 2
Resistance : - !
Between Any | NL=10kSL Vg =Vpp W0 o= |- |- L1 - 18 TEUT SRR YUTE8) st
2 Switches, Ar, t5 | - L — - 5| ~ Fig. 4— Typ. on-state characteristics for 1 of 4 .
i with VDD"‘I'ZE v, Vss-—ZEIL
Total Harmonic  |VC=VDD =5V, V5= -5V, Vis(p-p)
Distortion, =58V (Sine wave centered on0V) B - - - |04 - | % o| suppLY vOLTS : vpo = 48 vgg e 8
THD Ry =10 k€2, f; =TkHz sine wave okt Uil
—3dB Cutotf | Vc=Vpp=5V. Vsg- -5V, E
Freguencv Visip-p) =5V {Sine wave —_ - 1= |- 40| — MHz 2
{Switch on) centered on 0 V} Ry =1 k2, g
—50dB Feed- ;
through Ve=Vss® =5V, Vig(,0)=5V g
Frequency ;RSmf wave centered on 0 V) - - -~ - ha2s |- MH:z 3
(Switch off) L= 11k
Input/Output Ve=0V ‘ R N S ]
Leakage Current| Vi =18V, V=0V, 18 |x0.1 [x0.1 [ 1 +1 J104] 0.1 A | IMPUT SIGNAL VOLTS (Vig)
(Switch off) | vi=0V, ' : - LT
b Max. Vo= 18V Fig. 5— Typ. on-state characteristics for 1 of 4
1S os~ switches with Vpp=+5V, VSS-—E v.
VelAl=Vpp=+5V,
_ VG(Bl=Vgg= -5V,
5048 V'C (A} = 583 , - - - - 08 — MHz SUPPLY VOLTS: Vpp = + 23V, gy =25V
Crosstalk. Is Pp B AMBENT TEMPERATURE (Ty) = 2B°C
Frequency 50 02 source AR
RL=1k& ~ 3 ; 7;4
— Fa 1 e
oo IRL=200Kk0 - : i H 757
Propagation.  |Vc = Vpp, Vgg= GND, s - |- |- [— [40 | 100 g, e
Delay (Sigaal CL= S(P pq= 10 — - - - |20 40 |ns ; H
Input to Signal |vig = Square Wave wl=-1=1<1< s 30 o H
Outputityg 010V E L 1
tntf=20ns H oiie <o
- _o b L ]
Capacitance: N N _ B P‘Mio%
Input, C;¢ Vpp=+5V S N =t —EEL T o= :L
Output, G, |VC=Vss=-dV o el el el - | °F T AL VOTS Dt a2
Fig. 6— Typ. on-state characteristics for 1 of 4
Feedthrough. -{-1-]=-fo2d - 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 .1
(V) |-55 |40 | +85 [ +125| Typ. | Max.
Control (V)
Control Input Higl< 10 uA SePUT SUMAL VLTS ier
tow Voltage, Vi =Vee, Vaog = V sacs-rTens
ViLe (Max.) ar:é 55 YOS oD 51‘150 ‘109]09]04] 04 — 0.7 | V | Fig. 7-- Typ. on-state characteristics asa function of
: Vi = Ve Ve = temp. for 1 of 4switches with Vpp =+5V,
is oo Vos = Vss Vgg=—5V.
Control Input . 5 3.5 (Min.) Py oS 3"13:” TR
Vi yolte. | Serie10 . 7 Win) MNER -
IHC . 15 11 {Min.) - C108mxTume) T0F T
= Y ey | ME VOLTMETEA
Input Current, Vie QVBD g ;_13_ e ’ iL 3
N VDD - =18V 18 B0 |01 [£1 J21 [210-5] 201 |pua | |3 203 TL IS TS » 3
N (Maxc] VEO< VD - Vss ' T i vl ::!’__,_mé
Crosstalk {Con- Vc=10V (Sq. Wave) i j /A / il
tral Input to ty, t4= 20 ns 0 |-1-1-1I- 50 T¥mv] & 8 / 4
Signal Output) RL = 10kQ2 g & I|/ // ’/ 5,
: - |
Turn-On t, t§=20ns 5~ - 1= 1= 35 70 o ‘{ 1 - i - -
- _ -t b
Eﬂipagatlon gt - E;Ok?; 10 |- = = - 20 40 |ns m . o ) kM
elay =
15 | o — = = 15 30 Fig. 8 — Typ. feedthru vi. frequency — switch
V.s Vss = GND, : off.
RL=1 k8 to gnd,
Maximum CL =50 pF, :

Controf Input Ve = 10 V(Saguare 10 | - A — _ _ BUPPLY VOLTS:Vppo+Bives-8 | 11 | |11
Repetition Rate| wave centered on 5 V) 10 ] MHz - ”mmuLﬁumunw s
ty, tf = 20 ns, 27T llhll

Vos=‘/zVos@1 kHz E ok -
Input LB i’ Nyod z
Capacitance, - - - — 5 7.5 |uF ; = nrn 'E
CIN Ve Vss F VOLTMETER 'a
? - // i
Switch Input Switch Output g i.:n S - e tor| 1 -
lis ImA) Vs (V) 2 OF 4 SWITEHES
Vob Vis - ol ARl Wik il 5 s
(V) {v)| -s5°C —40°C 25°C* 25°Ca | +85°C | +125°C | Min. Max. ot oot sana mmu‘x - o
BECS - 16080
5 0 0.25 0.2 0.2 0.16 | 0.12 | 0.14 — 0.4 Fig. 9— Typical cr I between switch
5 5 | -0.25 -0.2 -0.2 -0.16 | -0.12 | -0.14 4.6 — circuits in the sama package.
10 0 0.62 05 0.5 0.4 0.3 0.35 - 0.5
10 10 | -0.62 -0.5 -0.5 -0.4 -0.3 -0.35 9.5 — i
- SUPRLY VOLTS: Vpp=+B, vgg™ 5 Crog OBsF | A F VOLTMETER
15 0 1.8 1.4 1.5 1.2 1 11 - 1.5 Rreriitiaarteaiibe o n N S S %"ﬁw‘
15 15 | -1.8 -14 -1.5 -1.2 -1 -1.41 13.5 - e VoL s "e:;c:"c'w E'__T;__ E v
23+28v40pF ) oﬂ-] H
* Plastic package 4 Ceramic package %o T %; ,!',c‘_.v'-'
Ve'Voo W W
) E '_'l|.w Lesisn lull_mln f [
F T -3 1]
v —Tig™ CD4OISE Vos ig | {eora
is | OF 4 SWITCHES §; 7y
_]Vis'votl 3 o
1Lis 5208-30987 o ) ' C] * 100
INPUT SIINAL FREQUENCY (f,) MHe
WCS -0
Fig. 10— Determination of r,, as a test condition for control input ia - i
high voltage (V0 specification. Fig. 71 = Typical frequancy rosponse
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CD40716B Types

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

CHARAC- | SUPPLY ~LOAD .
TERISTIC*(CONDITIONS] .0 < -. - CONDITIONS
"R"""’W T TR =10k | Ry = 100k(2
Voo [ Vss |VALUE[ V,, |VALUE] Vv, [VALUE] Vv,
v [oavr s v s ] k] i |
200 +15 200 +15 180 +15
Ton +15 0
200 o | 200 0 | 200 0
Ton {Mmax.}j +15 0 | 300 +11 300- | +93 | 320 +9.2
290 [+10 [ 280 | +10 [ 240 [ +10
fon +10 0 -
290 0 | 250 0 | 300 o
fon imax.)| +10 0 500 +7.4 | 560 +56 | 610 +55
860 +5 470 +5 450 +5
Ton +5 0
- 600 0 | s80 0 | 800 0
fron (max.}| + s 0 |tk |+42 | +29 | 33% | +27
200 [+75 {200 | +75 | 180 | +75
r +75 | -715
on 200 |[-75 ]| 200 | -75 | 180 | -7§
Ton (max.)| +15 | —75| 290 | 025 280 | 25 | 400 | 0.5
260 | +5 | 250 | +65 | 240 [+ 6
fon +85 | -5
310 |-5] 280 | -5 [ 240 | -8
Irop (max.)| + 5 [ -5 [ 600 |:025] 580 | +0.25] 760 | «025
25 | 25 500 | +25 | 450 | 125 | 490 | +25
I, +2. -2.
en 720 | -28 | 52000 -25°]. 520 |25
fon (max.)| +25 | -25| 232« [ :0.25)7300k § +0.25| 870k § :0.25

* Variation from aperfect switch, TorlS 0 5.

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 %

9205-27612

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

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

92C5-27615

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

SCALE: X » 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 %

92C5-27613

Fig.15 — Typ;'cal 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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Fig. 12 — Off-state switch input or output
leakage current test circuit.

Voo Ve *voo Voo
o j_\_

tr 8y 020m
Vou
cDaitn O
Yie *VoD L3 <10
oF Sk0
v,
ALL UNUSED TERMINALS ARE
CONMECTED TO Vsg
9205 -27680

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

SCALE: X=02ms/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 response 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

=Vc=+8V, Vgg = Gnd.
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LEALE LIS TAAP 1AL




CD4016B Types

+I0Y
*'OV_/—\VC Vpp " +10V VoS WITH TEST UNIT o/
0 * £ 1 SWITCH OF CO4016A g tr.4=20m
tstg=20m PLUGGED IN TEST
FIXTURE) . —
VisO Vou - / \h"‘”ﬂ vesth L
. S-S S
vos FIXTURE ALONE / N ALL UNUSED TERMINALS
INO UNIT ARE CONNECTED TO Vgg
5 TO 3 OF SOCKET) Ve - 10V PER DIV 9205-276 708!
Vs - 0.2V PER DIV
ALL UNUSED TERMINALS ARE t 100ns PER DIV.
CONNECTED TO vgs 92C5-27618
sic3-2766% Fig.21 — Propagation delay time signal input
{al (b) (Vs to signal output (Vgg).

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

REP
RATE
12152200

Voo 7
c
ol . oo
tr. 11208
vD’I
v €D40I68
=V
s 770D Lo, SR voka
¥s
ALL UNUSED TERMINALS ARE
CONNECTED TO vsg
BICS-2TETIRI

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

Vop

e Yoo
o/
teatg=20ns
Vos
CD40168
Via*Vpp OR Vgg R SRl v
. Vss, . VoD
ALL UNUSED TERMINALS ARE
CONNECTED TO Vsg

A5
Ve —.l
Pz
v, _(‘ { R to Vgs
(3

Vis 1o Vpp

R to Vpp
Q% {"n to ¥gg

92CM-28308

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

MEASURED ON BOONTON ANCE
BRIDOE MODEL TSA {1 MMz}

Vie T Vs
[
Vge-8y H 108 1
= v“ -3V ¢ ——“._
s2cs-2T672 Vope+8V “* *c"

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

10 uA OF TRANSMISSION GATE CURRENT.

ALL UNUSED TERMINALS
ARE CONNECTED TO Va3 vecs- 22

Fig.23 — Switch threshold voltage. Fig.24 — Capacitance Cjgg and Cos.

Ixn-mﬁonslndpudI:youtﬂMPCDIUTGBH_

53-6l
(1.347-1.549)

(0-102-0.254)

49-57
{1.245-1.447}
92C5- 35063

Dimensionsin parentheses are in millimeters and are
derived from the basic inch di ions as indi d.
Grid graduations are in mils (10~ inch).
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design: Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be.orare used. Fi's'publication of information regarding any third
party’s products or services does not constitute TI's approval; warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated





