SOLID @0@

STATE SCL4016B 883/4016B
SCIENTIFIC

CMOS QUAD ANALOG SWITCH
FEATURES

¢ Wide Range of Digital and Analog Signal Levels-
Digital or Analog Signals to 18 Volts peak

¢ Low ON Resistance —
200 S2 typ. over 15Vp-p Signal Input Range, @
15Vdc

¢ Matched Switch Characteristics - 10$2 typ. Dif-
ference between RQp Values at a Fixed Bias
Point over 15Vp-p Signal Input Range @ 15Vdc

4 High On/Off Output Voltage Ratio -~ 65 dB typ.

@ fis = 10kHz, R = 10K§2

4 High degree of Linearity - < 0.4% Distortion
typ. @ fig = 1kHz, Vig=5Vp.p, VpD-Vss=10V,
RL = 10k$§2

¢ Extremely Low OFF Switch Leakage Resulting
in Very Low Offset Current and High Effective
OFF resistance - 10pA typ. @ Vpp-Vsg = 10V,
Ta= 25°C

4 Extremely High Control Input Impedance (Con-
trol Circuit lIsolated from Signal Circuit)
101282 typ.

¢ Low Crosstalk between Switches - -50dB typ.
@ fis = 0.9MHz, R = 1k{)

¢ Matched Control-Input to Signal-Output Capac-
itances - Reduces Output Signal Transients

¢ Transmits Frequencies up to 40MHz

DESCRIPTION

The 4016B is a single-chip monolithic
silicon integrated circuit containing eight N-
channel and eight P-channel enhancement-mode
MOS transistors connected to form four indepen-
dent bilateral signal switches. Each switch consists
of both P- and N-channel devices with common
source and drain connections. A single control sig-
nal is required per switch, Both P and N devices in
a given switch are biased ON or OFF by the control
signal. The CMOS switch permits peak input-signal
voltage swings equal to the full supply voltage, a
considerable advantage over single-channel types.
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RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VoD - Vss
Operating Temperature Ta

C, D, F, H Device
E Device

DC Supply Voltage 31015 Vdc

55 to +126 OC
40to +85 ©OC
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40168
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'
Ves |V Teow® 25°C TuiGH® i
PARAMETER CONDITIONS |\ | (0| —LOW HIGH __j Units
Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE top
CURRENT Vin=VggorVpp | 0 5| - 05| - 0.0004 0.05| — 1.5 | pAdc
Al valid input 0 107 - |01 - |0.001 | 0 - 3.0
combinations 0 15 - |02 - (000202 | — 6.0
MINIMUM INPUT HIGH Vin
VOLTAGE 0 5f - 35| - |15 35 | — 3.5 | vde
{Control Input} 0 0| - 7.0 - 15 70 | - 7.0
15| - 110} - {15 1o | - 1.0
MAXIMUM INPUT LOW Vie
VOLTAGE Vis = Vss o 51 09 - 07 |t5 - 0.4 - Vdc
{Control Input) Vos = Voo 0 10} 08 ) - 07 (1.5 - 104 -
I'__,s = 10uA 0 151 09 - 07 15 - 0.4 -
SWITCH INPUT/QUTPUT lors | Ve = Vgg
LEAKAGE = _ -5 -
(Switch off) Vis = Vpp 0 15 - +0.1 - +107°( £0.1 - +1.0 | uAdc
. Vis = Vpp =~ ¥
ON-RESISTANCE Ron _2_$§ 0 15 — | 30| — 200 | a0 | — |520 | ¢
Ve =V
AL - 16k 0 10| — |80 | — | 250 | 660 | — | 840
ON-RESISTANCE MATCH ARgn Vis
(Same package) Ve =Vpp (Vdc)
AL=t08rae] asf{ws| - | - | - | 0ol - |- | -]«
+5 -5 +5 - - - 151 ~ - -
NOTES: ' Remaining Static Electrical Characteristics are listed under “‘4000B Series Family Specifications.”
TLow = -55°C for C, D, F, H device.
= -40°C for E device.
Tuign = +125°C tor C, D, F, H device.
=+ 85°C for E device.
3 Conditions for measuring Vi
|
____°o
Voo Vos Vis Tiow 25°C Tyigw UNITS
5 5 4.6 -25 -20 -.14
10 10 95 -62 -5% ~35 mA
15 15 135 -18 -~15 -110
DYNAMIC CHARACTERISTICS (C, = 50 pF, T, = 25°C)
PARAMETER CONDITIONS Vss | VOO | min | Typ. | Max | UNIT
(Vdc) | (vdc) i : i
SIGNAL INPUTS (V,g} AND OUTPUTS (Vgs)
PROPAGATION DELAY TIME L)
Signal input 10 touL Ve = Vpp 0 5 - 20 40 ns
signal output Vs = square wave 0 10 - 10 20
Ry =10kQ2 0 15 - 75 15
BANDWIDTH (-3dB) BW Re
{Sine Wave) Ve = Vpp 1k}l 5 +6 - 54 - MHz
Vi = 8V, 10k - 40 -
centered 100k §2 - 38 -
@0.0Vde MQ - 37 -
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40168

ELECTRICAL CHARACTERISTICS (Continued)
DYNAMIC CHARACTERISTICS (C, =50 pF, T, = 25°C) (Continued)

Vss | Voo i i
PARAMETER CONDITIONS (Vi) JJV"‘) Min. | Typ. | Max. { Units
SIGNAL INPUTS {Vis} AND OUTPUTS (Vgg) {Continued)
INSERTION LOSS
Vos R
(=20 10g 10 281 Ve = Voo wa| 5 6 | - | 23] - a8
Vis = ToYe) - 02] -
5V, T00KQ - 0.1 ~
ceatered 1MQ - 005 -
@0.0vdc
SIGNAL DISTORTION
(Sine Wave) Ve = Vpp -5 +5 - 0.4 - %
Vis = 8y
ce’n(ered ee
@0.0Vdc
fig = 1.0kHz
R, = 10kQ
FEEDTHROUGH (-500B)
V¢ = Vgs R
Vis = 2Vee | -5 oo | - 11280 - | ke
center, - = -
@0.0vdc 10k£2 _ 40 _
100k 18
1MQ - 2] -
CROSSTALK {-50dB)
{Between two switches) Ve lAl = Vo 5 +5 - 09 - MH2z
Ve (B) = Vgg
ViglAl = 5V,
centered
@0.0vde
R = 1.0k
CAPACITANCE
Input Cis - a - pF
Output Cos | Ve = Vss 5 +5 - 4 - of
Feedthrough Cios - 02 - pF
CONTROL INPUT {Vc}
PROPAGATION DELAY TIME oL
tu | Ves € Vis < Voo o 5 - 40 80 ns
Turnon Ry = 10k§2 0 10 20 40
o 15 - 15 30
MAXIMUM INPUT FREQUENCY fe Ves € Vi € Vpp 0 5 - 5 - MHz
R, = 1.0kQ 0 10 - 0 -
0 15 12 -
CROSSTALK
{To signal port) V¢ = Square wave ] 5 - 30 - mVv
R, = 10kQ 0 10| - | s0 -
Ry = 1.0kS2 0 15 - 1100 -
_
TYPICAL ON-RESISTANCE CHARACTERISTICS
CHARAC- suFRLY LOAD
TERISTIC*| CONDITIONS CONDITIONS
i = 31 Ry = 10k51 | R = 100k(2
Voo | Vss [VATUE[ V., [VALUE] V,, |VALUE] Vv,
v [\ 4] [fo] v [ted] v} ) v)
200 +15 200 +15 180 +15
Ron w5 | o
200 0 200 1] 200 0
RON(MOI.) +15 o 300 +n 300 493 320 492
200 +10 250 +10 240 +10
Ron +10 [+]
290 [ 250 0 300 ()
RON(MII.) +10 [} 500 +7.4 560 456 610 +56
860 +5 470 + 5 450 + 5
Ron +s5 1 0
600 o 580 1] 800 0
RON(NI.) +5 1] 1.7% +4.2 e +29 I3k +27
200 +7.5 200 475 180 +75
RON 415 | 18
200 -1 200 -15 180 -715
Ronimex}] +75 | -75 | 280 025 280 25 400 20.2%
260 +5 250 +5 240 +5
Ron +5 -5
310 -5 250 -5 240 -5
RON(mll.) + 5 - 5 | 600 1025 580 10.25| 760 *0.25
A 2% 25 590 425 450 +28 490 +25
+2. -2.
oN 720 | 25 | 520 | -25 | 520 | -25
Ronimax)| +25 | -25 232« | t0.25| 300k | *025( 870k | *0.25

* Verwtion from s perfect switch; Roy = 001
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SUPPLY VOLTS. Vpp = +15, Vgg = 0
AMBIENT TEMPERATURE (Tp) = 23°C
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Typ. ON characteristics for 1 of 4 switches

with Vpp=+15V, Vgg=0V
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INPUT SIGNAL YOLTS (Vig)

Typ. ON characteristics for 1 of 4 switches

with Vpp=+5V,

Vgg=0V

SUPPLY YOLTS : Vpp*#5;Vgg® -3
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OUTPUT $IGNAL VOLTS (Vog )
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Typ. ON characteristics for 1 of 4 switches

with Vpp=+5V,

Vgg=-5V
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Typ. ON characteristics for 1 of 4 switches
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4016B

SUPPLY VOLTS: Vpo*+9.vss* -3 3 RF TMETER
o b s 800N T5N RABIO [SUPPLY VOLTS vpp:+3, "ss'-s
INPUT SIGNAL VOLTS (Vi3) 3 Vp.p ooy e ca CONTROL VOLTS Toere-
SINE WAVE {1 77 AMS) ! om EQuv INPUT SIGNAL YOLTS lV,.)'SVp-p SINE WAVE (177 RMS)
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Typ. switch frequency response - switch ON Typ. feedthru vs. freq. - switch OFF
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& i ’ ALL UNUSED TERMINALS
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0! ’03 04
INPUT SIGNAL FREQUENCY (f 1 — kH1

Typ. crosstalk between switch circuits in the Crosstalk-control input to signal output

same package
APPLICATIONS INFORMATION
LOGIC FUNCTIONS USING THE 40168
A
4 A
b = Vin L v vc
1 ! Vis Vos Fed
'vos 1 !
i—.m -L === :Vo: L
e v o f.- i
g+ ! i, i 4N
5 o1] : (3 Vis. ‘IS i
chms , wosic "i*
. s LOGIC *0"
LOGIC "0
OR Gate AND Gate Inverter
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4016B

APPLICATIONS INFORMATION (Continued)
LATCHING DPDT SWITCH

The latch feature insures positive switching action in response to non-repetitive or
erratic commands. A HIGH input to A turns S3 and S4 ON, aHIGH to Ao turns Sq and
S2 ON. Desirable for use with limit detectors, peak detectors, or mechanical contact

closures.
f—_———0 51
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TRUTH TABLE
State of Switches
Command After Command
Ay A4 S3 &5, Sy &S5
o] 0 Same Same
o] 1 On Off
1 [s] Off On
1 1 INDETERMINATE
SELECT INPUTS | 0 0 i {0 O 0
A -3 C 0 ver . @
ves <
%20-® 40168 we-GH 40168
ve30—©— Tour
[ 40168 ] Ve O~ ver ~@H
0,0, (19)
?éﬁ) ‘i @ QO © ® © ¢
Vin Yoyt
T 230 K 300 K N h i *'¥ &P PEW F5P £
Digitally controlied resistor network Digitally-controlied capacitor network.

(Vg1 —» V7 are Select inputs)
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