Yixin
CMOS Quad
Bilateral Switch

For Transmission or Multiplexing
of Analog or Digital Signals

High-Voltage Types (20-Volt Rating)

& CD40168 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 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-{2 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. @ fig = 10 kHz, R|_ = 10 kf2

= High degree of tinearity: <0.5% distortion
typ. @ fis = 1 kHz, Vis=5 Vp.p,
VDp-Vgs = 10V, R = 10k

®» 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:
—50dB typ. @ fjs=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
a Maximum control input current of 1 A
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 = Modulator
Squelch control = Demodulator
Chopper 8 Commutating switch

w Digital signal switching/multiplexing

® CMOS logic implementation )

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

» Digital control of frequency, impedance,
phase, and analog-signal gain

CD4016B Types
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Schematic diagram - 1 of 4 identical sections.
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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:

CHARACTERISTIC

LIMITS
Min. | Max.

UNITS

Temperature Range}

Supply Voltage Range (For T = Full Package

3 18 v

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced to Vgg Terminal} .............
INPUT VOLTAGE RANGE, ALLINPUTS .............
DC INPUT CURRENT, ANY ONE INPUT .. ....... e

POWER DISSIPATION PER PACKAGE (Pb):

ForTa=-55%C1o+1009C ......................
ForTa=+100°C1o+125%C.........cooovveann.
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

................................... -0.5V to +20V
.............................. -0.5V to Vpp +0.5V
......................................... +10mA

FOR TA = FULL PACKAGE-TEMPERATURE RANGE {All Package TYPes) .. .. ..c.vvrearvacnns 100mwW
OPERATING-TEMPERATURE RANGE (IA) .............................. ey -55°C to +125°C
STORAGE TEMPERATURE RANGE (T, Bl s -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdigtance 1/16 £ 1/32inch (1.59 £ 0.78mm) from case for 108 Max .......c.oeieerniennnas +265°C

SUPPLY VOLTS: Wpgye +18; Vgg =0
AMBIENT TEMPERATURE (T3) » 28%C

DUTPUT JGNAL VOLTS {vgg)

o 28 E) 78 [] 2.8 13
INPUT SIGNAL VOLTS {V|g)
F2CS-2788C
Fig. 1— Typ. on-stste cheracteristics for 1 of 4
switches with V= +15V, Vgg=0 V.
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Fig. 2— Typ, on-state characteristics for 1 of 4
switches with Vpp =+10V, Vge=0V.



CD4016B Types

ELECTRICAL CHARACTERISTICS o R
7] f. HH
N ] HP
CHARACTERISTIC TEST CONDITIONS I.F'E“:,,r;z: ;;3,?;2“(32? 1 2 ‘
T g * T E v,
s £ ) "
; VIN |[VD 25 [[anaser ondin : ::E‘?.?i"""'k“’
(V) (V) | -56| —40 | +85 |+125| Typ. [Max. T LW -
05 | 5 | 0.25[0.25] 7.5 7.5[0.01 | 0.25 e v
Quiescent Device <010 10| 05] 05| 15[ 15]o.01 ]| 05 A Fio. 3, o f"“;"“'
1g. 3—Typ. on-state charscteristics for 1 of 4
Curcent, Ipp 0515 1] 4] 3o[ zoloor| 7 B s e Vpp=+5V. Vegm 01,
0,20 | 20 5 5| 150] 150j0.02 5
Signal Inputs (V;s) and Output (V) SPTLY VTR o481 Yy -3
) AMIENT TEWAERARORE (T, 128"
On-State Ve=Voo . _vpporvgs |10 | 600 610 840 90| - | eso
Resistance, ry, R = 10kS2 |s_ DD 53 )
Max. Returned |Vis=4.76105.75 V{10 [Y870 [1900[2380 2600| — |2000
to J )
Vop-Vss|VieVpp or Vs |15 | 360 370 520 600 — | a00| ©
, 2 |Vi=7.25t07.75Vv] 15 | 775 | 790[1080|1230| - | 850
AOn-State B - 5 [ _ - _ 5| -
Resistance B - 1
Between Any RL=10k{2, Vg =Vpp 10 | - - - = 0] - 18 w’_'“' VTR csearses
2 Switches, Ar g, t5 | - — - - 5| — Fig. 4— Typ. on-state characteristics for 1 of 4 )
Htches with Vi =+7.5V, Vge=—7.5 V.
Total Harmonic |VC=Vpp =5V, Vgg=-5V. Visip-p} _loal- |
Distortion, =5V (Sine wave centergd on0V) - - - . . m::::::!:?“;:.:ﬁ:’c
THD Ry =10 k&2, fi;=TkHz sine wave
—3dB Cutoff Vc=Vpp=bV. Vs's=—5 v, §
Freguencv Visip-p) =5V {Sine wave _ _ _ _ 40| - MHz ;
(Switch on) centered on O V) Ry =1 kf2, ;
—50dB Feed- ~Vgg= -5V, V,q .
Ve=Vgg= — £
g‘r::;:?et:\cv (Sine wave centered onp& - |- |- |- h2s|- MHz 3-
(Switchoff) [ AL=11kQ
Input/Output Ve=0v =
Leakage Current| V.. =18V, V=0V 18 |+0.1 {201 [£1 | £ 10-4| 0.1 A ., - vnl.n‘(vul * m‘m“
:swﬁtch off) :Ilis =_ ) 'V ﬁg §— Typ. on-state characteristics for 1 of 4
is Max. os=1BV. switches with V=45 V, Vg =5 V.
VelA)=Vpp=+5V,
B)=Vgg=-5V, :
-50d8B \\;g(m); -5 ° o i B sl O i ol ML T
Crosstalk. is - AMBENT TEMPERATURE (1) = 25°C
Frequency 500 source T
RL=1k2 ~ 2 7#
— Te fo I
T |RL=200k02 ~ {2 |=]a | 100 8 oo
Propagation. " |Ve = Vpp, Vg = GND., 51 - g H
Delay (Signal E S(P ¥ 0 |- t- |- 1-]20 40|ns § t
Input to Signal (g = Square Wave 15 - - - - |16 30 ° 1
Output) tog [ 0to'VpD E - "
t, tf=20ns _ _'55 ov;-dn ~ifo
Capacitance: _l-i1-1-1a - I 4__«*,:10 -
Input, C;¢ Vpp =+5V 2 oF | _HHH ‘- -
N -_— — -— —_— - YOLTS ¥
Output, €, [VC=Vss=-5V . T SO VLTS T s
Fig. 6— Typ. on-state characteristics for 1 of 4
F“‘"é" ough, - |=-1-]=-lo24 - switches with V= +2.5 V, Vgg=~2.5 V.
ios .
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ELECTRICAL CHARACTERISTICS (cont'd)

CD4016B Types

U
CHARACTERISTIC| TEST CONDITIONS LIMITS AT INDICATED N
TEMPERATURES (°C}) |
T
VoD *+25 s
(V) |-55 |40 [ +85 [ +125| Typ. | Max.
Control (V¢)
Control Input Higl< 10 uA TPUT HOMAL VOLTS (Vig?
tow Voltage, Vii=Vge, Vaog = V s203- 17088
V| LC {Max.) ar:s S8 1OS oD 5'1159 ‘10.9] 09] 04 04} — 0.7 | V | Fig. 7 Typ. an-state characteristics asa function of
" Vo=V VA = temp. for T of 4switches with Vpp=+5V,
is = VDD- V05 7 Vss Vgg=—6V.
Control Input ) 5 3.5 (Min.) la_nT.v Y VoS v‘iee'! Ves+-%
High Voltage, | - Seefig- 10 0 7 Win. v | |5 R
IHC 15 1 (Mm) ° lemmltl ompf .
- - 5o by WE wOUTRITER
Input Current, V|s < VBD g 'n-::' 74”@ :
o 3 vy 2
IN {Max.) =18V 18 £0.1 [#0.1 [+1 |+1 }#10-5(+0.1 [uA | (2 sl 4, * % e 3
Vcc < VDD Vss i S A 1.5
¥ '« ':‘ s z
Crosstalk {Con- V=10V {Sq. Wave) g é; / / Vi
trol Input to ty, tf =20 ns 0 |-|[-{-1}1- 150 - Jmv]|: § / /
Signal Output) | RL=10kQ E al y / v
* - 1
Turn-On tr, 1§ =20 ns 5]~ |- - - 35 70 o ‘fl . / . n
. _ -t o'
E'g:’:ga"o" gt z ?OK?IF 0 (- |=-1-1- 20 40 |ns “ ot monaL Freoue! m.u?u
15 - _ _ - 15 30 Fig. 8 — Typ. feedthru vs. frequency — switch
V.s = 1\’9 Vss =GND, ' off.
= to gnd,
Maximurm CL 50 pF, ‘
Control Input V¢ = 10 V{Square 10 |- |- |- |= 10 - |MHz WY VOATE: Voo, Va8 T [1] | ]I
Repetition Rate| wave centered on 5 V) . 1 ”mm:&:';""“‘“"“ s
ty, t§ = 20 ns, z NN llhll
VOS =% Vos @1 kHz ; 2l sy
o { A5 1 *
Capacit , - - - - 2 " 2
g‘c' ance 5 7.5 |uF i wa T E
IN ; Vervgs EYOLD: F VOLTMETER / "3-
L e o5
+ .
Switch Input Switch Output § {,,L s @ AR
i (mA) Vv v) 2 OF 4 SWITCHES .
Vpo | Vis = : os of | |[20reswcees | | RN
v) {v)| -55°C -40°c | 25°c* 25°Ca | +85°C | +125°C | Min. | Max. T i sana rmecuemer (- e S
5 0 0.25 0.2 0.2 0.16 0.12 0.14 — 0.4 Fig. 9— Typical cr Ik betwaen 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 | -03 ] -035 9.5 — :
- SUPALY VOLTS! Vippe+8, vgg* =5 Crpg 00eF & r VOLTMETER
15 0| 1.8 14 15 1.2 1 1.1 - 15 INPUY SIRAL VOLTS (Vinl8¥p-p -y SROEIG 0
15 15 | 1.8 14 1.5 1.2 1 11 | 135 ook, va s (s o | dws
- 1. -1. —-1. - -1 . - el 1 1 .
A #LOAD CAPACITANCE (Cpuc ~CugTEne  \PTT T ! hd
- . " - 23¢2840pF “c')-‘“-I H ?
Prastic package Ceramic packapge ‘I’ 1::
Yoo W
R |
§ 0 om0 resisTancE (m,2-tun T
R . . 4 Wio -3 1]
. Ot COA0IER ! Ves !‘? | Joosa T
in | OF 4 SWITCHES §; LT
IVi:'Vo-I 3 o
1Lis 92C3-30987 [ ) * ) 4 100
INPUT SHINAL FREQUENCY (1)) Mtz
#CS-9070
Fig. 10— Determination of r,, as a test condition for control input Fig. 11 — Typical frequency rasponse

high voltage (V) specification.
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