COS/MOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Voltage Types (20-Volit Rating)

The RCA-CD4016B 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 control signal
input which simultaneously biases both the
p and n device 1n a given switch on or off.
The CD4016 “B" Series types are suppliedin
14-lead hermetic dual-in-line ceramic pack-
ages (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:
@ 20-Vdigital or £ 10-V peak-to-peak switching

Switch on-state r hed to withi

typ. over 15-V signal-input range

a High on/off output-voltage ratio:
65 dB typ. @ f; = 10 kHz, R = 10 kQ

m High degree of linearity: <0.5% distortion
typ. @ fjs =1 kHz, Vig=5 Vpp,
Vpp-Vss = 10V, R = 10kQ2

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

s Extremely high contro! input impedance
(contr | circuit isolated from signal circuit:
1012 Q typ.

® Low crosstalk between switches:
—50 dB typ. @ fijs = 0.9 MHz, R = 1 k2

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

m 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:

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

® Digital signal switching/multiplexing

® COS/MOS logic implementation

8 Analog-to-digital & digital-to-

analog conversi n

Digital control f frequency, impedance,

phase, and anal g-signal gain

280-12 typical on-state resistance for 15-V operation
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RECOMMENDED OPERATING CONDITIONS

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

LIMITS
CHARACTERISTIC . UNITS
100 Min. | Max.
Supply Voltage Range (For Tp = Full Package
Temperature Range) 3 8 v
MAXINUM I/RATINGS, Absolute-Maximum Values
DC SUPPLY-VOLTAGE RANGE, (V)

(Voltages referenced 10 Vgg Terminall -0510+20V
INPUT VOLTAGE RANGE, ALL INPUTS 0510 Vpp t05V
OC INPUT'CURRENT, ANY ONE INPUT {INCLUDING TRANSMISSION GATE) 210 mA
POWER DISSIPATION POER PACKAGE (Pp)

For 71, = -40to *SOOC (PACKAGE TYPE E) o 500 mwW

For T4 = +601t0 +85 % (PACKAGE TYPE E) Derate Linearly at 12 mW: C to 200 mw

For T4 = —551t0 +100 C (PACKAGE TYPES D, F) 500 mw

For 1, =+100to +125°C (PACKAGE TYPES D. F) Derate Linearly at 12 mW/°C 1o 200 mW
DEVICE DISSIPATION PER TRANSMISSION GATE

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types}
OPERATING-TEMPERATURE RANGE (TA)

PACKAGE TYPESD,F, H

PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (Tora!
LEAD TZMPERATURE (DURING SOLDERINGI

At distance 1/16 £ 1/32 inch (1 59 £ 0 79 mm) from case for 10 s max

100 mw

-55 10 +125°C
-40 1o +85°C

65 10 +150°C

+265°C

SUPPLY VOLTS Vppe +15,Veg 0
AMBIENT TEMPERATURE (T,) =28

SUPPLY VOLTS Vpoo +10, Veg o0
AMBIENT TEMPERATIRE | .’)-u'c

QUTPUT SIGNAL VOLTS (Vog)

OUTPUT SIGNAL VOLTS (Vo)

5 78 0 ”s [] 0

INPUT SIGNAL VOLTS (Vig) INPUT SIGNAL VOLTS (vig)
92CS- 27660

Fig. 1— Typ. on-state characteristics for 1 of 4

switches with VDD=+15 v, Vss=0 V.

920527661

Fig. 2— Typ. on-state characteristics for 1 of 4
switches with Vpn=+10V, Vgg=0V.
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CD4016B Types

ELECTRICAL CHARACTERISTICS

SUPPLY YOLTS - Vpg= +0; Vgg+ 0
AMBIENT TEMPERATURE (T,) +26°C

LIMITS AT INDICATED

8
T
T
T
1
1

96

i
TEMPERATURE (°C) v 2' 5
o " | Values at —55, +25, +125 Apply | N 3
Characteristic Test Conditions to D, F, H Packages | i ) +
Values at —40, +25, +85 Apply to | T ae : s
E Package s Z, Y. i "
3 ~ A
Vin VD +25 \ T t?'o?{" ke
(V) 1(V) [ -85 -40 | +85 |+125 Typ. |Max. + 'y Yoo
05 | 5 [0.25]025] 7.5] 7.5[0.01 [0.25 e v
Quiescent Device 010} 10| 05| 05 15{ 15l0.01| 0.5 A Fia 3.7, pres-anees
Current, | ig. 3—Typ. on-state characteristics for 1 of 4
urrent, oo g;z ;5 ; 1] 30| 30/0.01 1 switches with V=45V, Vgg=0 V.
, 0 5] 150] 150/0.02 5
Signal Inputs (Vi) and Output (V) SUPPLY VOLTS Vg *4 T8 Vg *-T0
AMBUENT TEMPERATURE (T, )»25°C
On-State Ve=VOD v vp5orves |10 | 600 610] 840] 960] - | 660
Resistance, 1o | Ry =10k§2 |5 D027 SS
Mo, Retorned |Vis=4-75 10 5.75 V| 10 (1870 |1900[2380 p600| - [2000
to
Vop-Vss|V,=Vpp or Vgs |15 | 360 370| 520| 600] - | 400 @
2 Vis=7.26 10 7.75 V| 15 | 775 | 790|1080(1230| — 850
AOn-State
5 |- |- |- 1[-11]-
R -78 -3 -23 ] 28 5 141
B:::;:I:\CZny RL=10 ksz' VC = VDD 10 - - - — 10 — Q INPUT BIGHAL VOLTS (M) 92cs-21083
2Switches, Org 5|- |- {1~ |- 5| - Fig. 4—Typ. on-state characteristics for 1 of 4
itches with Vo p = +7.5 V, Vggo—7.5V.
Total Harmonic [VC=VDD =5V, Vss=-5V. Vis(p-p) 4 %
Distortion =5V {Sine wave centered on 0V) - - - - 0. - 6| sUPPLY voLTS: Voo = +8ivgs--8
THO R =10 k2, f (=1 kHz sine wave e TEMPERaTone (Ta) 10
-3dB Cutoff | Vg=Vpp=5V. Vgg=-5V. 3
Frequency Vistp-p) =5V (Sine wave - - - _ 40| - MH2 [
; 2
{Switch on) centered on 0 V) R =1k%,
—50dB Feed- ooy sV v sy § °
through C7Vses™ —oV. Vg = H
F'feql-;gency {Sine wave centered (gnp V) - - - - 125 | - MHz 5.2
(Switchott) | AL =110
Input/Output Vg=0V 4 EBERC g
Leakage Current| V¢ =18V, V=0V, 18 |+0.1[20.1 | 1 1 |10 10.1 |uA INPUT SIGNAL VOLTS (vg) -
=§wh;:ch off} \\?s =—01\gv Fig. 5— Typ. on-state characteristics for 1 of 4
is Viax. os”~ itches with Vo =+5 V, Vgg=—6 V.
Vc(A) = VDD= +5V,
Ve(B)=Vgg= -5V,
-50dB clB) = Vss - ]-1-los | -pmH: —
Crosstalk ;/655!:5’ - iVWP' . prodil- N M
ource ™
Frequency Ry = 1 k&2 H
RL = 200 k2
_ s{-|-]-1]- a0 | 100
Propagation Ve = . Vgg = GND,
Delay (Signal | CC =50 AE 10| - [-1]-1[~-1]20] 40fns
Input to Signal |Vis = 10 V (Square sl -|-1- |~ |15 30
Output) tod wave centered on 5V
tr, tf=20ns
Capacitance: _ _ - — 4 -
Input, C;g Vpp = +5V . E =
Output,Cos  |VC=Vss=-BV o B Bl el ~|P T ST eearas
Fig. 6— Typ. on-state characteristics for 1 of 4
Feed‘é‘w“ﬂ"" - |=-1-1-102] - switches with Vpp=+2.5V, Vgg=—2.5
ios




CD4016B Typ s

ELECTRICAL CHARACTERISTICS (cont'd)

LIMITS AT INDICATED
TEMPERATURE (°C} vl |-
Characteristic Test Conditions Values at —55, +25, +125 Apply to | o | [Z
D, F, H Packages | 3
Values at —40, +25, +85 Apply to T ;
Vob E Package +25 s
(v) |-55 |40 | +85 [ +125] Typ. §
Control (V)
Control Input Hgl< 10 A T MowL veLTS t1e)
Low Voltage, V.. = Vee, Vog = V srcs-traee
VO W 7o tage ) ar::l Ss- Y0s oD 5'115? '{09] 09] 04| 04| — 0.7 | V | Fig. 7— Typ. on-state characteristics asa function of
ILC (Max. Vs = Vpp. Vos = Vss temp. for 1 of 4 switches with Vpp=+5 V,
s ' Vgg=—-5V.
Control Input 5 3.5 (Min‘) mﬂmy&'v“ +5, vs, -3
High Voltage See Fig. 1 10 7 (Min.) Vv o 3gNPUT SioNAL vou‘:scl:g 3%?&?}:‘:‘;‘;”2’?2“
Vihe 15 ' (M) 3 R
Input Current, | Vi<V - g s i ”
nput Current, i g IR il 3
1IN (Max.) Ve - V85 = 18V 18 k0.1 [t0.1 |21 |21 [10-5|+0.1 [ua | |2 zosc‘ﬂ%_."‘i /1 H
VCC < VDD - Vss 5 o AL Mg
Crosstalk {Con- V¢ =10V (Sq. Wave) H E £
trol Input to tr tf=20ns 0 (- |- ]-1|- 50 — |mv 5 )
& Signal Output) RL=10kQ g 7 s
Turn-On tr. tf=20ns 5 |- i s 35 70 J - - "
Propagation CL = 50 pF ]0 = - - - 20 40 ns o IH’UT SIGNAL I'NEW:P‘C' ) I:n
Delay RL=1kQ »cs-wory
15 |- — -1~ 15 30 Fig. 8 — Typ. feedthru vs. frequency — switch
Vis = VpD. Vss = GND, off.
RL =1 k{2 tognd,
Maximum CL =50 pF,
Control Input V¢ = 10 V(Square 10 |- - - - 10 — MMz SPPLY VOATS Voge 31 Yoy 8 T T T
Repetition Rate| wave centered on 5 V) 3 odfaspvorpeaiditdfih o aachuiididunil WR
tr, t§ = 20 ns, z [N llhl |
Vg = % Vos @ 1 kHz -§' "
L Y vy W -
Input F] ]
Capacitance, - |- 1-1- 5 7.5 |uF % g.-n II% g
] H
CiN ;
g Veivss noonvo«'mm E‘
-3 N oxedu 5
Switch Input Switch Output E (&?"Ijt_"‘“j_ Sl |If
VoD | Vis ls (A Vos V) o | L[z ot Tt
o ) > " o q 0
v) (v)| -s5°Cc | —40°C | 25°C* 25°Ca | +85°C | +125°C | Min. | Max. SN SN, o
92C3-18080
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 03 0.35 - 0.5
10 10 | —-0.62 -0.5 -0.5 -0.4 -03 | -0.35 9.5 -
R A L Sl )
15 0] 1.8 1.4 15 1.2 1 1.1 - 15 PUT SIONAL vOLT3 (4 r B
15 15 | -1.8 -1.4 ~15 12 | -1 | -1 | 135 | - ooumocvours (st T v

* Plastic package

WP
23+23.40pF 1
Y M 1 {Rws)
4 Ceramic package T XN
Yervpo W

{ [N | |
2 2 Loa0 RESISTANCE (Ry)+ 1Mn i i
i3 wia TN 2%,

v, T cD4016B Vos 2= g [pose ~N
1 | OF 4 SWITCHES E: —
g
. IVu'VuI % oS
on” Tt | 92:3-30967 o1 | 4 © 44 %00
l " INPUT SIGNAL FREQUENCY (f),) MH2
szcs-0m0
Fig. 10— Determination of r,,, as a test condition for control input Fig. 11 — Typical frequency response
high voltage (Vo) specification. _ switch on.
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CD4016B Types

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

CHARAC- | SUPPLY LOAD
TERISTIC*| CONDITIONS CONDITIONS
R =1k Ry =10kS2 | Ry = 100kS2
Vop [ Vss [VALUE] V |VALUE[ V, [VALUE[ V,
Lk s o s v [ | v ARE CONNECTED TO Voo
200 +15 200 +15 180 +15 szcs-2rasr
fon +15 0
200 0 200 0 200 0 Fig. 12 — Off-state switch input or output
Ton (max.)| +15 0 | 300 +11 300 +93 | 320 +92 leakage current test circuit.
290 +10 250 +10 240 +10
fon +10 0
290 0 250 0 300 0

fon {max.)| +10 0 500 +74 560 +56 610 +55
860 +5 470 +5 450 +5

r +5 0 Y - Vi
on 600 0 | seo 0 | 800 0 n/E®
Ton (Mmax.}| + 6 o |17k |+a2 | % 129 | 33k | +27 ety -20m v,
o
200 |+75 | 200 | +75 | 180 | +75 . P osoien O
r +75 | -75 Yoo L S0
on 200 [-75 ] 200 |-75 | 180 |-75 oF Sh0
Ton \max.)| +75 | =75 290 | t025] 280 | 25 | 400 | #0.25 vesd
260 +5 250 +5 240 +5 ALL UNUSED TERMINALS ARE
r +5 -5 CONNECTED TO Vsg
on 310 [-5 ] 250 | -5 [ 240 | -5 szcs-27e60
Fig.13 — Test circuit for square-wave
Ton (max.)| + 6 - 5 | 600 +025| 580 +025| 760 +0 25 response.

590 | +25 | 450 | +25 | 490 | +25
720 |-25 [ 520 [ -25 | 520 | -25
ron (max.)| +25 | -25[ 232« [ :025] 300k | 025] 870k | 025

fon +25 | =25

* Variation from aperfect switch, fon =0 8.

N

SCALE X=02ms/DIV Y=20V/0IV

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

SCALE X=02ms/DIV Y =20V/DIV VoD = VC® +5V Vsse 5V R = 10KQ VDD = Ve = +25V, Vss = 25V, AL = 10K
VDD = VC = +75V, Vss = 75V, R = 10KR CL= 159 CL=15p
CL=15pF NS=1KHz Vis=5Vpp f1S=1KHz Vis=5Vpp
fIs= 1KHz VI§=5Vpp DISTORTION = 04 % . DISTOATION = 3 %
DISTORTION = 02% 9205-27613 92¢5- 27614
92¢s~27612 5
Fig.15 — Typical sine wave response of Vpp = Fig.16 — Typucal sine wave response of Vpp =
Fig 14 — Typical sine wave response of Vpp = +5V, Vgg = —5 V. 425V, Vsg=—25 V.

+7.5V, Vgs=-75V.

SCALE X = 100 ns/DIV

Y=50V/DIV -

. SCALE. X =100ns/0IV Vi

- SCALE X =100ns:0W: - T,
92C5-27615 Xm0 . Yo 2VibIV
92¢5-27616 92Cs 27617
Fig.17 — Typical square wave response at Fig.18 — Typical square wave response at Vpp = Fig.19 — Typical square wave response at Vpp
Vpp=Vc=*15V, Vss = Gnd. Ve =+10V, Vss = Gnd. =Veo=+5V, Vgs = Gnd.
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+1ov Ve
o
tp=tg=20ns

VisO

Vpp*+ioV
®

Ve

VO§ WITH TEST UNIT
(1 SWITCH OF CO4016A i
PLUGGED IN TEST
FIXTURE)

VOs FIXTURE ALONE /

INO UNIT TEAM
5 T0 3 OF SOCKET)

A

Ve + 10V PER DIV

CD4016B Typ s

Voo
+10v Vis Vou
o/ \ €040168
tr.49220ns

‘b
200kag  ==CL

s &

ALL UNUSED TERMINALS
ARE CONNECTED TO Vsg

92¢5-27670%)

ALL UNUSED TERMINALS ARE
CONNECTED TO Vsg
saca-2rees

fal

vps - 02VPER DIV

F19.20 — Crosstalk-control input to signal output.

REP
RATE
Ve
'S |'120m
Voo

o/ T\ Voo
tr tg220ns

Vos
C€D40168

Vig *V
s *¥00 e SR e0xa
3

vssO

ALL UNUSED TERMINALS ARE
CONNECTED TO Vg
92CS~-2767IR1

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

Voo Ve Voo
0
ty,1g+20ns
vﬂl
V,,* Vpp OR V
00 ™ ¥ss oVss
Voo

ALL UNUSED TERMINALS ARE
CONNECTED 70 Vss

Aso%
Ve “‘
tpzH
v, J— Ry 10Vsg
o Vis to Vpp
—"I fp2L I‘—

Ve R 10 Vi
o 0% VL o Vpp
is 10 Vss

92CM-28308

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

D i in pare

are in

t 1000 PERDIV
92¢S-27618
(b)
Vos
— O
D I+10pa

92¢5-27672
SNITCH THRESHOLO VOLTAGE IS DEFINED
AS THE VOLYM;E APPLIED TO TRl
MISSION GATE CONT| S
ICuA OF YRANSHISSIO“ GAYE WRRENT

F111.23 — Switch threshold voltage.

F19.21 — Propagation delay time signal input

(V;s) to signal output (Vpg).

MEASURED ON BOONTON CAPACITANCE
BRIDGE MOOEL TBA (I MMz)

Vig T—"" Vos
s [ TO

ver-8v
| JETIG B |
Vese-S8V o -

Voo +8V T i "i“c“
[} —
-+ T— -

ALL UMUSED TE

RUMINALS
ARE CONNECTED TO Vg vcs-grene

Fig.24 — Capacitance Cyjog and Cos.

Dimensions and pad layout for CD4016BH

a0

20

4-10
(0102-0 254)

4

53-61
(1 347-1 549)

ters and are

derived from the basic inch dlmen'.lons as indicated.
Grid graduations are in mils (10~ 3 inch).

49 - 37,
(1245-1447) |

92CM-30918

The photographs and dimensions of each
COS/MOS chip represent a chip when 1t
i1s part of the wafer., When the wafer 1s
cur into chips, the cleavage angles are
§7° instead of 90° with respect to the
face of the chip. Therefore, the 1solated
chip 1s actually 7 mus (0.17 mm) larger
tn both dimensions.
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