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The RCA-CDA016B Series types are quad Voo 5
bilateral switches intended for the trans- CoNT & 42 out/in
mission or multiplexing of analog or digital t sw siG6 ¢
signals. Each of the four independent bi- cmmL%“"‘K ws 2 +5-ansout
lateral switches has a single control signal Ve Vv {>o<
input which simultaneously biases both the ]; 928 21627
p and n device in a given switch on or off. el + | cosoee Functional Diagram
The CD4016"B” Series types are suppliedin ¥
14-lead hermetic dual-in-line ceramic pack- "‘/°‘”°——} 1}—00“”'"
ages (D and F suffixes), 14-lead dual-in-line j
plastic packages {E suffix), 14-lead ceramic

92c5-27659

flat packages (K suffix), and in chip form (H
R suffix). tic diag - 1 of 4 identical sections.

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating litions should be sel d so that

Features: operation is always within the following range:

= 20-Vdigital or + 10-V peak-to-peak hi

®» 280-(2 typical on-state resistance for 15-V operation CHARACTERISTIC LIMITS UNITS

m Switch on-state resi: matched to within 10 2 Min. | Max.
typ. over 15-V signal-input range Supply Voltage Range (For T = Full Package

= High on/off output-voltage ratio: Temperature Range) 3 18 v
65 dB typ. @ f;g = 10 kHz, R| = 10 kQ2

® High degree of linearity: <0.5% distortion
typ. @ fis = 1kHz, Vis=5 Vpp, MAXIMUM RATINGS, Absolute-Maximum Values.

Vpp—-Vss = 10V, R =10k$2 DC SUPPLY-VOLTAGE RANGE. V)

m Extremely low off-state switch leakage (Voltages referénced to Vgg Terminal) -05t0+20V
resulting in very low offset current and INPUT VOLTAGE RANGE, ALL INPUTS 0510 Vgp *05 V
high effective off-state resistance pemenTnmRInT T NSMISSION GATE) - Homa
100 pA typ. € Vpp—Vss=18 500 mW

m Extremely high control input imj Derate Linearly at 12 mW/.” C to 200 mw
{control circuit isolated from sign 500 mW
1012 Q typ. Derate Linearly at 12 mW:°C to 200 mW

® Low cr Ik between h
—50 dB typ. @ fis = 0.9 MHz, R - Il Package Types) 100 mw

[ ] Matclred control-input to signal-o Citale 55 10 +125°C
capacitance: 40 10 +BS°C
Reduces output signal transients 65 10 +150°C

a Frequency response, switch on =

'« 10 s max +265°C

100% tested for quiescent curre
Maximum control input current
at 18 V over full package temp
range; 100 nA at 18 V at 25°C
m 5V, 10-V, and 15-V parametric ri
Applications:
= Analog signal switching/multiplexi
Signal gating a M
Squelch control ® De
Chopper = Commutat
m Digital signal switching/multiplexii
m CMOS logic implementation
u Analog-to-digital & digital-to- Y s N — . .
analog conversion ) INPUT SIGNAL VOLTS (Vi) s oot s voTs ”
. :I,I".'::I ::::’:all‘;:_:;::::;y’; impedancs, Fig. 1— TVP. an-sra_te characteristics for 1 of 4 Fig. 2— Ty{z. on-state characteristics for 1 of 4
. switches with VDD=+15 v, VSS=O V. switches with I/DD:+10 v, Vss=0 V.

Coe il . SUPPLY VOLTS: Vpg =410, Vgg <0

. { g

- AaienT Temp O | AT
L
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CD4016B Types

ELECTRICAL CHARACTERISTICS e Teurencons v 20z
LIMITS AT INDICATED :8 EH
TEMPERATURE (°C) U 2° £y
o Values at —55, +25, +125 Apply | N 3. 773
Characteristic TFest Conditions to D, F, K, H Packages | 2 s
Values at —40, +25, +85 Apply to | T : ! H
E Package [ 'é ' s
+25 3 ) y ‘é: -J::
ViN (VD . t Voo "1
(VY { (V) | -55]|—40 | +85 {+125| Typ. Max. H : L “-”L"' o
05 | 5 [0.25[025] 7.5] 7.5/0.01 [0.25 ? o s veire vt
Quiescent Device 0,10 | 10| 05| 05| 15| 15/0.01| 05 uA A . saes-amee
| ig. 3—Typ. on-state characteristics for 1 of 4
Current. 1pp 015 ] 15 1 1) 30| 30J0.01 1 switches with Vi =+5 V, Vg =0 V.
0,20 ] 20 5 5] 150 150]0.02 5
Signal Inputs (Vi } and Output {V) SUPPLY VOLTS: Ypp ++ 5; g +-T5
. AMBENT TEMI
2
On-State Ve=VDD |y ~vppor vgg |10 | 600 610 840| 960f — | 660 3
Resistance, r,, | R =10kS2 2
o Rbturned  [Vis=4.75 10 5.75 V| 10 [1870 [19002380 soo| — [2000 {
to H
VbD-Vss|VieVpp or Vss |15 | 360 | 370| 520] 600{ ~ | 400} & 3
2 Vi=7.25t0 7.75 V| 15 | 775 | 7901080 [1230| — 850
AOn-Siate 5 _ - _ - 15| —
Resistance _ - PUT SIGNAL VOLTS tvg}
Between Any Ry =10ki2. V¢ =Vpp 0] - - - - 10)- |Q S sacs-zes
2 Switches, Ar 15 — — — - 5| - Fig. 4— Typ. on-state characteristics for 1 of 4
switches with Vo= +7.5 V, Vgg=~7.5V.
Total Harmonic |VC=VDD =5V.Vss=—5V, Vis(p-p) 04| — | %
Distortion, =5V (Sine wave centered on V) - - - - - o|suPPLY vOLTS :vpp  +8; Vs -5
THO R =10 k2, ;=1 kHz sine wave )
—3dB Cutoff Vc=Vpp=5V. Vsg=-5V, £
Frequency Vis{p-p} =5V (Sine wave _ _ _ — 40 | — MHz e
(Switch on) centered on 0 V) Ry =1kf2, 4
i,
—50dB Feed- 2
Ve=Vgg= ~5V, Vig(p.p)=5V g
through (Sine wave centereg(c?np V) - - - - [1.25 [ - MHz 32
Frequency Ry =1 1kQ
(Switch off) e
Input/Output Vg=0V
Leakage Current| Vis = 18V, Vo= 0V; 18 |+0.1 [#0.1| 21 | #1 [1074[ 201 |uA et s vars s
(Switch off) Vis =_0V' Fig. 5— Typ. on-state characteristics for 1 of 4
lis Max. Vos=18V switches with Vpp=+5V, Vgg=—5V.
Vc(A) = VDD =45V,
=Vgg= -5V,
-50dB \\,’C(‘i’, - 583 - - - - [o9 — MHz SUPPLY VOLTS: Vpp = + 25V, Vgg * 25V
Crosstalk is B p-p’ AMBIENT TEMPERATURE (Ty) » 25°C
Frequency 50 2 source s T
R =1kQ 3, o
z o,
RL = 200 k2 — a0 100 5 A s
. s |- |- |- g, e
Propagation Ve = . Vgg = GND, as Z'H
Delay (Signal | cy =50 BF 10§~ |- |— [—]2 | 40ns i, 3
{nput to Signal | Vg = Square Wave 15 — - - - |15 30 5 H ot
Output) tod 0toVpp 54
ty, t = 20 ns o—lte <ibo
-2 e
Capacitance: sV I I R RV - g Oen
. =+
Input, Cjg \‘;DE Veoz 5V _ _ — - 4 — | pF - ' NeUT SONAL VOLTS (g sacs-2ress
Output, Cos ¢ 58 Fig. 6— Typ. an-state characteristics for 1 of 4
Feedthrough, - }l-1-=-1- |02 - switches with Vpp=+2.5V, Vgg=~2.5V.
Cios
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ELECTRICAL CHARACTERISTICS (cont'd)

CD4016B Types

] surpiy voLTs: vpor +5v; vase-sv
LIMITS AT INDICATED £
TEMPERATURE (°C) U
Characteristic Test Conditions Values at —65, +25, +125 Apply to N #
D, F, K, H Packages §
Values at —40, +25, +85 Apply to fl‘ i
E P:
VDD ackage +25 s 5
(V) |-55 ]-40 [+85 | +125] Typ. | max. £
-
Control (V)
CE;:O\'/;RI:O; ; I\I’isl< \:0 li/i‘/ v WPUT SIGNAL VOLTS (Vig}
: is~ YSS. VYOS~ VpD | 5,10, sacs-zroas
VILC (Max.} and 15 |09} 09|04 04 - 0.7 V | Fig. 7— Typ. on-state ch istics asa f of
Vns: VDDv VOS - VSS :;'mp. farsl\(/zf4switcheswith Vpp=+5V.,
ss - — .
Control input SeaFi 5 3.5 (Min.} T l
F\‘/ngh Voltage, e Fig. 10 10 7 (Min.) Vo1 |3 i mernanes iyidenatat Sacrenrss-25-ast
1HC 15 11 {Min.) 2 oot 'l
52y o ee voumeren T 37
Input Current, Vis < 9 ; " _?_ e iL 3
N (Max.) Vpp — Vss =18V 18 {01 |+0.1 |21 (21 [#10-5(20.1 |uA | [ €ASTLL T TS *3
VcC < Vpp - Vss AR Y 1 VAT (R
! “ T T 9/ F
Crosstalk {Con- V¢ =10V (Sg. Wave) é (f / / E
trol Input to tr, 1§ =20 ns W |- |- |[-1- 50 — mv |l A
Signal Output} RL = 10kQ2 g & 8
S 4
¢4
Turn-On tr, t4=20ns 5 |~ - — - 35 70 /| { / -

i = 107 | 2 3
Propaganon CL : 50 DF 10 - - - - 20 40 |ns © meuy SIG':OIL vn:ou:ncv ! n?n n.
Delay RL =1k 5 szcs-wors

! _ — - — 15 30 Fig. 8 — Typ. feedthru vs. frequency — switch
v S = VDD, VsSs - GND, off.
C= 1 k8 to gnd,
Maximum C|_ 50 pF,
Control Input V¢ = 10 V(Square 10 |- _ - _ — oY +5; Vpg-
Repetition Rate| wave centered on 5 V) 10 MHz - mm;ﬁ,@"’ y "II'J!I"-’L-J'I
—_ o 3 FIXTURE ANO METER MALED WT 383
:;'tf_yzvns'@‘lkH -: 1o I ||l| 11
os =~ 2 Vos z 5 asf T
H 1_"’ Vi) W
Input z 3
Capacitance, - - - - 5 7.5 |uF ; = %mn _g}% H
Cin : g S5 voLmertn 3
Switch Input Switch Output g J é,_;'n%—.mi Yos @
Iis tmA) Vs (V) 8 A 5 D
VoD | Vis o o 2o s swicees | |
(v) (v)| -55°c | -40°c | 25°c* 25°Ca | +85°C | #125°C | Min. | Max. A SN, SN
5 0 0.25 0.2 0.2 0.16 0.12 0.14 - 0.4 Fig. 9— Typical crosstatk 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 -0.4 -0.3 —0.35 9.5 -
+9, Va3 —3 Ciog*O8eF R F VOLTMETER
15 0 18 14 1.5 1.2 1 1.1 - 185 m;;';;:c;h\;ﬂ,mm-'-mr r“’f;- 1 o™
15 15 | -1.8 -14 -1.5 -1.2 -1 -1.1 135 - conTROL vOLTS (15)n43 L2 -
.li“:’:;.m‘vilWOCmu,' S&ad
’ I-’-I E )
* Plastic package 4 Ceramic package T o
YorVop W W
3 z"—ionn LES!STKA'IC((IILINJR Tl {
5} oM. rowts |-
- k34 0oRa
22 1
_lvll-vﬂll H a3
"on 9205-30967 o I N 0 4§ 800
INPUT SIGNAL FREGUENCY If,,) Mg
sacs-oro

Fig. 10— Determination of r,,, as a test condition for control input
high voltage (V0] specification.

Fig. 11 — Typical frequency response
— switch an.
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CD4016B Types

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

* Variation from aperfect switch, fon = on.

SCALE: X=02ms/DIV Y =20 V/DIV
VDO = V¢ = +7.5V, Vg§ = - 7.5V, R = 10KQ

CL=15pF

NS =1KHz VIS=5Vpp
DISTORTION = 0.2 %

92C¢s5-27812

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

SCALE

X = 100 ns'DIV
Y =50VDIV

92Cs-2761%

Fig.17 — Typical square wave response at
Vpp=Vc=*15V, Vss = Gnd.

SCALE X =0.2ms'DWV Y =20V/DtV
vpo = Ve s 5V, Vg5 = 5V, R = 10KS?
c( - 15pF
fls = 1KHz Vig=5Vpp
DISTORTION = 0.4 %

92CS-27613

Fig. 15 — Typical sine wave response of Vpp =

+5 V, Vgg=—-5 V.

SCALE

X =100 ns DIV
Y =50V DIV

92CS-27616

Fig. 18 — Typical square wave response at Vpp =

Ve=+10V, Vgs = Gnd.

CHARAC- SUPPLY LOAD
TERISTIC*| CONDITIONS CONDITIONS
R = & R = 10k$2 Ry = 100k$2
Voo | Vss [VALUE] Vi |[VALUE[ V,; [VALUE Vie
V) v) (52) (Vi {£2) v) ($2) V) ‘;g‘gg‘&%{fs‘;ﬂ;ﬁ
200 +15 200 +15 180 +15 s2cs- 27667
fon ‘s ° 200 o | 200
o 200 0 Fig. 12 — Off-state switch input or output
fon {max.)| +15 0 300 +11 300 +93 320 +9.2 leakage current test circuit.
290 +10 250 +10 240 +10
fon +10 0
290 o 250 0 300 0
Ton {max.)| +10 0 500 +7.4 560 +5.6 610 +65
860 +5 470 + 5 450 +5
fon +5 0 Vpo Ve*Voo Voo
600 0 580 0 800 o o-/_\-
ron (Max.}| + 5 0 |17k | +42 | 7 +29 [ 33k +2.7 Trater20ne
Vou
200 +75 200 +7.5 180 +75 . co4oi68
r +75 | -75 Vie *Voo Lis Sio
on 200 -7.5 200 -7.5 180 -75 TeFora
—
ron (max.}| +7.5 | -7.51 290 +0.25| 280 +25 400 +0.25 ves&
260 +5 250 + 6 240 +5 ALL UNUSED TERMINALS ARE
fon +5 5 ED TO Vsg
310 -8 250 -5 240 -5 92¢s-27560
Ton (max.)} + 6 — 5 | 600 +0.25 | 580 +0.25| 760 +0.25 Fig.13 — Test circuit for square-wave
response.
) 25 590 +25 450 +25 490 +25
r +25 | -2.
on 720 [-25 [ s20 | -25 | 520 [ -25
Ton (max.)] +25 | -2.5{ 232k +0.25| 300k | *0.25¢ 870k | *0.25

SCALE: X =02ms'DIV Y =20V/DIV
VDD = VG ¢ 25V, Vgg = -2.5V, R = 10K12
CL=15p

fis=1KHz Vis:5Vpp

DISTORTION = 3 *

92C5-27614

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

SCALE

X =100 ns/DIV
Y= 2ViDIV

92CS-27617

Fig.19 — Typical square wave response at Vpp
=Veg=+5V, Vgg = Gnd.
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+1ov Ve
o j_\_

tys1g=20

VisO

CONNECTED TO Vss

VOs WITH TEST UNIT

11 SWITCH OFPCO4016A el
PLUGGED IN TEST
FIXTURE)

Vos
[

VoS FIXTURE ALONE / -

INQUNIT TERM

570 3 OF SOCKET) Ve - 10V PER OIV

vOs - 02V PER DIV
ALL UMUSED TERMINALS ARE ¢ 10003 PEA DIV
sacs-zrees
{a} b)

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

REP
RATE
vc
trx14=20m

Vos

9205 - 27672

Lo, SR_=0ka
SWITCH THRESHOLD VOLTAGE IS DEFINED
AS THE VOLTAGE APPLIED TO A TRANS-
MISSION GATE CONTROL WHICH CAUSES
104A OF TRANSMISSION GATE CURRENT.

ALL UNUSED TERMINALS ARE
CONNECTED TO Vss

92¢s - 2767R1

Fig.23 — Switch threshold voltage.

CD4016B Types

Voo
O

+OV

tr.tg=20ns

ALL UNUSED TERMINALS
ARE CONNECTED TO Vsg

92c5-27670R!

92CS-27618

Fig.21 — Propagatiaon delay time signal input
(Vys) to signat output (Vg).

MEASURED ON BOONTON CAPAGITANCE
BRIDGE MODEL. 7SA (I MMz)

Vis T T 1T Voo

vo=-5V ™ czos |7
Veg-8¥ o + H
Vpo=+5V "’f’

*C-
| [ 4 :
-+ I
ALL UNUSED TERMINALS
ARE CONNECTED TO vss

a2cs-27022

Fig.24 — Capacitance Ciog and Cog.

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

v
‘oo vo Vop
o\
Vol
oVss
VoD
ALL UNUSED TERMINALS ARE
CONNECTED TO Vss
Aso%
Ve -;
tezH
v 0% Ry toVss
or Vis 10 Vpp
4{ tpzL |¥
v Ry 1oV,
o8 L 0D
o> g‘/u toVss
92CM-28308

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

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Grid graduations are in mils (10~ inch).

Dimensions and pad layout for CD401

40

-10

a4
{0.102-0.254)

49-57
f (1.245-1.447) L
92CsS-35063

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafar. When the
wafer is separatad into individual chips, the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip. therefore. may differ stightly from the nominai
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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