CMOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

The RCA-CD4016A Series types are quad
bilateral switches intended for the trans-
mission or multiplexing of analog or digital
signals. Each of the four independent bi-
lateral switches has a single controf signal
input which simultaneously biases both the
p and n device in a given switch ON or OFF.
These types are supplied in 14-lead her-
metic dual-in-line ceramic packages (D and
F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H
suffix).

Features:

CD4016A Types

8 High degree of linearity: <0.5% distortion
typ. @ fjs =1 kHz, Vijs=5 Vp-p,
Vpp—-Vss = 10V, R = 10k sie A

u Extremely low OFF switch leakage result-

ing in very low offset current and high ef- ourm 2 liz con~
fective OFF resistance: sce ﬂ °
100 pA typ. @ Vpp—Vgg =10 V, Ta= 25°C /ot -4 FL invout

nsout 1 voo

2

our/n 2] 2 cont

= Extremely high control input impedance 56 0
(control circuit isolated from signal circuit: conT 34 O butiin
1012 (2 typ.

= Lowcr Ik between hes: CoNT £ F-oursm
~50 dB typ. @ fis = 0.9 MHz, R|_ = 1 k2 o I P

® Matched control-input to signal-output Vs T o
capacitance: 52521627

Reduces output signal transients
® Frequency response, switch ON = 40 MHz
{typ.) ¥op
Quiescent current specified to 15 V
Maximum input leakage current of 1 uA

. i ----- P
at 15 V (full package-temperature range) CONI;;O(L}

FUNCTIONAL DIAGRAM

m 15-V digital or + 7.5-V peak-to-peak switching
m 280-$2 typical ON rasistance for 15-V operation
® Switch ON resistance matched to within 10 2
typ. over 15-V signal-input range
® High ON/OFF output-voltage ratio:
65 dB typ. @ fjg = 10 kHz, R = 10 kQ

RECOMMENDED OPERATING CONDITIONS

Applications:

® Analog signal switching/multiplexing
Signal gating = Modulator
Squelch control = Demodulator
Chopper ® Commutating switch

~ | CD4at6A

;}—*O OUT/IN

LT, ..

Fig. 1—Schematic diagram — 1 of 4
identical sections.

IN/OUT

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following range:

= Digital signal switching/multiplexing
% CMOS logic implementation

® Analog-to-digital & digitai-to-

* Variation from a perfect switch, Ron = 0.

LiMITS
CHARACTERISTIC - UNITS analog conversion
Min, Max. ® Digital control of frequency, impedance,
Supply Voltage Range (Far T4 = Full Package 3 ) v phase, and analog-signal gain
1
Temperature Range) SUPPLY VOLTS vpge+13,ves =0
AMBIENT TEMPERATURE 1Ta) = 252
s
TYPICAL “ON” RESISTANCE CHARACTERISTICS -
S
CHARAC- SUPPLY LOAD S
TERISTIC*] CONDITIONS CONDITIONS g ¢
R - k'] R = 10k} Ry = 100k"! 3 7
Vpp | Vss |VALUE[ V. [VALUE] v, |VALUE| V,, i
) V| e ) (e (vl () (vl s
£
" s 0 200 15 200 15 180 15 3
ON 200 o | 200 o | 200 0 zs
Reopgimax.if +15 ¢ | 300 11 300 93 | 320 92 =
ON o 3 Z8 5
290 10 250 10 240 <10 INPUT SIGNAL VOLTS (Vi)
fon 110 0 sacs- 1780
290 0 250 0 300 0 Fig.2 — Typ. “ON" characteristics for 1 of 4
Ronimax 1| +10 o | 500 <74 | 560 56 | 610 166 switches with Vpp =+15 V, Vg = 0 V.
860 5 470 + 5 450 5 o
Ron ' 5 0 A
600 0 580 o 800 s
Ron(max)| + & 0 17k |42 | 7 29 | 33k | 27 K]
200 175 | 200 75 | 180 75 4
Ron 175 | =75 g
200 -75 | 200 {-75 ] 180 |-75 F
Ron(max ] +75 | =75 ] 290 ‘025| 280 25 400 025 H
260 5 250 3 240 5 g
R -5 | —58
ON 310 | -5 | 250 | -5 | 240 | -5
Ronimaxi| + 5 -5 | 600 ‘0.25| 580 -025) 760 | 2025
590 <25 | 450 25 | 490 25
RON 25 o5 o oy — Y 70 Y INPUT SIGNAL VOLTS (vig) e s
i R o 0 - 300k 025 870k 0725 Fig.3 — Typ. “ON’’ characteristics for 1 of 4
Rgnimax 1] 25 | =251 232 | 2025 switches with Vpp = +10 V, Vsg = 0 V.

1

This Material Copyrighted

503

By Its Respective Manufacturer



CD4016A Types

A SUPPLY VOLTS Vpp+ 48, Vgg 0
ELECTRICAL CHARACTERISTICS (Allinputs. . . . . . . . . . . . Vgs< V)< Vpp) AMBIENT TEMPERATURE {101 » 257
Recommended DC Supply Voltage (Vpp—Vss). .3to 15 V) 3 H
Egant
Test Conditions Limits 20 H
All Voltage Values [Values at -55°C, +25°C, +125°C Apply to D, F, K, H Packages 2t
Characteristic are in Volits Values at —40°C, #250C +859C Apply 10 E  Package Unit 5
e3
+250, [ ==
VoD | _ggo —a0° +860 +125° i s H
%) Typ. | Max. X
3
Quiescent Device ' ine
Current, I max }E
(Al switches ON H
- — o -
or all Switches 5 9.25 10 00! 025 INPUT SIGNAL VOLTS [Vig}
OFF) 10 0.5 - - 20 0.01 0.5 uA 920517834
D.F,H Pkgs 15 2 - - 40 0.01 2 Fig. 4 — Typ. “ON” characteristics for T of 4
5 ~ 075 5 . = 078 switches with Vpp =+5 V, Vgg =0 V.
E.Y Pkys 0 - 0.5 10 = — 05 | uA
15 - 2 20 - ~ 2
Signal Inputs (Vi) and Outputs (Vo) SUPPLY YOLTS: Vo =+ 75; Vgg *-73 E
Vc- | AMBIENT TEMPERATURE (T,)e 25
Vss | Vis e :
VpD Typ/Max | Typ/Max | Typ/Max | Typ/Max = E
RL = 10 k§2® ES
+7.5 1207360 }130/370 |260/520 | 300/G00 200 400 é
+75|-75 | 7.5 {120/360 [130/370 ;260/520 | 300/600 200 400 §
+0.25§130/775 [160/790 {400/1080| 47071230 280 850 @
-
+5  1130/600 |150/610 §340/840 | 400/960 250 660 g -
+5 | -5 -5 |130/600 [150/610 |340/840 | 400/960 250 660 3 : [
10.25[325/1870|370/1900 | 770/2380{ 900/2600 580 2000 YetVoo 3
ON Resistance, Q Vos
RON +15 |120/360 [130/370 |260/520 | 300/G00 200 400 4 : i F R
+15 | 0 |'0.25[120/360 ]130/370 |260/520 | 300/600 200 400 s Tas O o 23 %7
INPUT SIGNAL VOLTS Ivyg)
+9.3 |150/775 {180/790 |400/1080] 490/1230 300 850 Fres-1TOIY
¥10 |130/600 |150/610 |340/840 | 400/960 | 250 660 Fig.5 — Typ. “ON” characteristics for 1 of 4
switches with Vpp = +7.6 V, Vgg =-7.5 V.
+10 0 |+0.25]130/600 |150/610 |340/840 | 400/960 250 660
+5.6 {300/1870|350/1900 | 750/2380} 880/2600 560 2000
AON Resistance RL = 10 k$2®
Between Any +75|-75 | +715 - - - = 10 - & SUPPLY VOLTS . vpp e +8ivsse -8
2 of 4 Switches +5 —5 +5 _ _ _ - 15 _ 2 AMBIENT TEMPERATURE {Ta)225°C
ARON e :
£
Sine W, +5 [ =5 5 -
ine Wave A % .
Response Ry = 10 k&2 04 , i
Distortian} - - - - - !
{Distortian fis = 1 kHz 2o S
Frequency Response \\I/DD;*S s l*s §
N = S - B - -
Switch ON c=Vss p-p s e 5
{Sine-Wave Ry - 1k82 -
= R
Input) - -
25 4 MHJ ~2 ° z 4 G
20tog10 Vi - - - - 0 - ‘ INPUT SIGNAL VOLTS (Vig) I~
azes-i
~3dB
Fig.6 — Typ. “ON" characteristics for 1 of 4
+5 | -5 | =5 switches with Vpp =+5 V, Vgg =-5 V.
-2
Feedthrough RpL- 1k§2
Switch OFF v - - - - 1.25 - MH.,
20 tog1 =22 -
VIS SUPPLY VOLTS: Voo = + 25V, Vgg = -2 8V
-~50 dB AMBIENT TEMPERATURE (Ty} = 2!
3 F
input or Output , — T i
V- 8 b
Lea.kage Current Von V;:S :"')2 H %{'@
Switch OFF — +75 - - - - $100 - pA g oo
[Effective OFF  [¥1.5[=7.5 :
Resistance) +5 | -5 { %5 - - - - E10x10-3 #1257 | nA i 4
» 0 4
g
2 1 *
T T
2 [ : e vop
st Loy
- - 0 1 2 3
INPUT SIGNAL VOLTS {vjg} s2c5. 17839
Fig.7 — Typ. “ON’ characteristics for 1 of 4
switches with Vpp =+2.5 V, Vgg=-25 V.
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ELECTRICAL CHARACTERISTICS

{Cont'd)

e e s - ... .. Vss< VSVpD)

Recommended DC Supply Voltage (Vpp—Vss). .3to 15 V)

CD4016A Types

SUPPLY VOLTS. Vpp+ +8V, vgge-8V

Test Conditions Limits 3
Al Voitage Values | Values at -556°C, +25°C, +125°C Apply to D, F, K, H Packages = ¢
Characteristic are in Volts Values at —40°C,+250C,+850C Apply to E Package Unit g
V| +260¢ 4 °
DD | _ggo0 _ag° +859 +1260 g
) Typ. Max. 5k
VciA)=VpD- t5 £
Crosstalk Between VC(B):YSS‘ -5
Any 20l 4 VistA) = 6 p-p
Switches RL=1 k&2 - - - - 0.9 - | mhe 2 —=
= Voe(B) IMPUT SIGMAL VOLTS {v)s)
{f = —50dB) 70 'DQ’OVO?(A) B szcs-ore
Cso Fig.8 — Typ. “ON" characteristics as a function of
v v temp. for 1 of 4 switches with Vpp =+5 V,
Ve =Vpp [VoD Vss=-5V.
i =1 5 20 50
Prljopaga[sl,on I Yss T GND (0 1 25 ns
elay (Signal CL = 50 pF 1 0
Input to Vis = 10Sq.
Signal Output) tpy Wave -
trtg =205 [ st
- ~ 30 INPUT SIGNAL VOLTS (¥,g)*S Vp_p SINE WAVE (i77 RMS)
Capacitance: E4 nm-fz".‘fé'i"fv‘z‘f‘.iuit'é‘.{"‘"“"‘"z"“ “oer
Input,Cig Vpp=+5 -~ - - - 4 - g i“)‘)rnm-n oner o —N‘;“
Qutput,Cqg Vee=Vss=-5 — - - - 4 - pF K [T
M g
Feedthrough,Cigg - - - ~ 02 - 2 ) H
2 3
Control (Vci? « 5.§-
Switch Threshold VisSVDDdis= 106A] 0.7min - - 0.2min 0.5min § E
Voltage, VTH Vop-Vss=15,10,5| 2.9max - - 2.4max 1.5 2.7 v 5 1
Input Leakage VDD 5 . £
Current, b max Vis<VDD | =15 102 typ; #1 max HA B
Crosstalk V=10 (Sy.Wave} »
{Control Input 1, 4=20ns |Vpp - - - - 50 - my IMPUT SIGNAL FREQUENCY (f;g) kHr
to Signal Output) | RL=10k&2 |=10 s2cs-16078
o Signal Outp - L o Fig.9 — Typ. feedthru vs. frequency — switch
bo~Yss=19VoD “OFF",
Turn-On Vc =10 5 - - - - 20 40 ns
Propagation Delay, |{See Fig.25) | 10 - - - - 10 20
tpdc 114720 ns
Cy =15pF
SUPPLY VOLTS :Vpp+ +3,; Vgge-
R =1k xmmv:gl a‘-’s' : mufUu.v[vnlnIx
[V —y Z 3O FIXTURE AND METER wED T 333
DD~ 1%, z lI‘Hl\H!I\’
Maximum Vsg=GND s l -
Allowabte Control { R~ 1 k$2, § E“ Ve W .
- - - - 10 - MH. 3 Y
Input Repetition | CL 15 pF H Hie £
Rate Vee=10(Sq.Wave) ¥ a T a I g
et 200 i " g 11 {105
z : ¥
Av. Input n _ _ _ 5 _ DE H .o; ~ T‘ W | / s %
Capacitance, C) 5 . ﬂ i} ,E /
3 b1y [maf H 5
* Limit determined by minimum feasible leakage current measurement far automatic testing. DE |z or s smvcngs I IW
4 Symmetrical about O volts. o ) 0 0? 03 o4

® For ail test conditions
T Al control inputs protected by COS/MOS protection network.

T o5 -0 86F

SUPPLY VOLTS! Vpo++3,vss™—3 R F vOLVIlEV(N
INPUY SIGHAL VOLTS (Vyg)* 5 vp.p -4 2 INTON RADIO]

SINE WAVE () 77 RMS) H O"n[;u?v, ca
CONTAOL VOLTS Ivg)e+5 H i :
+ L0W0 ChPRCTONCE - Crix +CueTenls 1P T | Vos

23+25+a8pf

Ve N
2 o | ! i :
H LOAD RESISTANCE (R )+ i1MR 1771~ ‘—
— i
iz T -348
iF ‘7*7‘—7-%&7"““ »omvs.*_
2~ ‘ ! 100k0 1
<4 | o | | i
23 " T
28 ! X
3 ] |
° L $ i ALL UNUSED TERMINALS
M e T T ¢ %o ARE CONNECTED TO Vgg
MPUT SIGNAL FREQUENCY LUE orcs-2160

Fig.11 — Typical switch frequency response

92¢5-18070

— switch “ON™.

Fig.12 — “OFF” switch input or output

leakage current test circuit.

INPUT SIGNAL FREQUENCY (1,01~ aHE
92¢s- 16080

Fig. 10 — Typical crosstatk between switch
circuits in the same package.

Vos
Lis <io
[ pF Sko
L UNUSED TERMINALS ARE
conu:ct:n TO Vs
2052781

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

This Materi

al Copyri

B
ght ed

505

By Its Respective Manufacturer



CD4016A Types

SCALE: X~ 0.2ms/DWV Y = 2.0 VDIV
VDD = VG * 7.5V, VS = 7.8V. AL = 10K
CL=15p

fis=1KHz Vig=5Vpp

DISTORTION = 0.2%

92Cs5-27612

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

SCALE X - 100ns DIV
Y- 2vDiv

92Cs-276i17

Fig.17 — Typical square wave response at Vpp
=Ve=+5V, Vgg = Gnd.

ALL UNUSED TERMINALS
ARE CONNECTED TO Vgs

92cs-27609

Fig. 19 — Propagation delay time signal input
(V1s) to signal output (VQs).

SCALE: X =02ms/DIV Y =20V/DIV

SCALE I
VpD = Vi = +2.5V. Vgg = -2.5V, R = 10KQ C >v< ;uéavson?w
CL=150F v
s =1 KHz Vis=5Vpp -
DISTORTION = 3 % 92CS-27615
92C5- 27614

) Fig.16 — Typical square wave response at
Fig.15 — Typical sine wave response of Vpp = Vpp=Vc=+15V, Vgs = Gnd.

+25V, Vgs=—25 V.

Ve

+av ve Vop**I0V \
o-/—\- VoS WiTr TEST UNIT
Hetpe20ns 1 USWITEH OF CDA016A cipm

PLUGGED IN TEST
FIXTURE}

vQs FIXTURE ALONE /

INOUNIT  TERM
5703 OF SOCKET)

Via O

Ve 10V PER DIV
ALL UNUSED TERMINALS ARE Vs - G2V PER DIV
CONNECTED TO Vgs U 100ns PER DIV

92Cs 27608 92C5-27618

(a) b)
Fig.18 — Crosstalk-control input to signal output.

REP
b Rire
Ve
tpe14+20m

Voo

voc

O
D) I-10uk
Loy SRLvi0R
s2¢5-2762)

sllrm THRESHOLD vm.TlGE ls nEFDlEo
TAGE APPLIE D S -

HE VOL
IIISSIDOI GAYE CONTROL. Wi C‘lli

ALL UNUSED TERMINALS ARE
CONNECTED TO Vgs 10 A OF TRANSMISSION GATE CURRENT .

azes- 27620
Fig.20 — Max. allowable control-input

repetition rate. Fig.21— Switch threshold voltage.

MAXIMUM RATINGS, Absolute-Maximum Values.

STORAGE-TEMPERATURE RANGE (T )

stg

OPERATING TEMPERATURE RANGE (T,)

PACKAGE TYPESD, F, K, H
PACKAGE TYPE E

DC SUPPLY -VOLTAGE RANGE, (VDD)
[Voltages referenced to Vgg Termunal) . .

POWER DISSIPATION PER PACKAGE (Pp)
FOR Tp= -4010 +60°C (PACKAGE TYPE E)
FOR Tp=+60 10 +85°C (PACKAGE TYPE E)
FOR T, = -55 to +100°C {PACKAGE TYPES D, F, K)
FORTp = +100to +125°C {PACKAGE TYPES D, F, K)
DEVICE DiSSIPATION PER QUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE TEMPERATURE RANGE (ALL PACKAGE TYPES) . .. . 100 mwW

INPUT VOLTAGE RANGE. ALL INPUTS

LEAD TEMPERATURE (DURING SOLDERING)

-65 10 +150°C

_ o,
55 10 +125°C MEASURED OH BOONTON CAPACITANCE

~40 to +85°C BRIDGE MODEL T3A {) MH2)
......................... —05t0+16V l

LI gy
Vee-sv | cz0s | o

500 mW _ [ SIS B
Yest-3V o1 L Cos

Derate Linearly at 12 mWi°C 1o 200 mW Voo=+3V T i T

500 mW [ 1

.. . + ] +
Derate Linearly at 12 mW/9C to 200 mW

ALL UNISED TERMINALS
ARE CONNECTED TO vgs s 2ree

0510 Vgp 05V Fig.22 — Capacitance Cjpg and Cgs.

At distance 1/16 * 1/32nch (153 * 0.79 mm) from case for 10 s max . +265°C
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