CD4066B Types

CMOS Quad Bilateral
Switch

For Transmission or Multiplexing of Analog or

Digital Signals
High-Voltage Types (20-Volt Rating)

The RCA-CD4066B is aquad bilateral switch
intended for the transmission or multiplex-
ing of analog or digital signals. !t is pin-for-
pin compatible with RCA-CD4016B, but
exhibits a much lower on-state resistance. In
addition, the on-state resistance is relatively
constant over the full input-signal range.

The CD4066B consists of four independent
bilateral switches. A single control signal is
required per switch, Both the p and the n
device in a given switch are biased on or
off simultaneouslty by the control signal.
As shown in Fig.1, the well of the n-channel
device on each switch is either tied to the
input when the switch is on or to Vgg when
the switch is off. This configuration elimi-
nates the variation of the switch-transistor
threshold voltage with input signal, and thus
keeps the on-state resistance low over the full
operating-signal range.

The advantages over single-channel switches
include peak input-signal voltage swings equal
to the full supply voltage, and more constant
on-state impedance over the input-signal
range. For sample-and-hold applications,

however, the CD4016B is recommended.

The CD4066B is available in 14-lead ceramic
dual-in-line packages (D and F suffixes),
14-lead plastic dual-in-line packages (E suf-
fix), 14-lead ceramic tlat packages (K suffix),
and in chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE. (Vpp)
{Votitages referénced to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT. ANY ONE INPUT (except tar TRANSMISSION GATE whuch is 25 mA).

POWER DISSIPATION PER PACKAGE (P(y):
For Tp = ~40to #GO C (PACKAGE TYPE E)
For T4 = +60to +86° C {(PACKAGE TYPE E)

For TA = -55 to +100°C (PACKAGE TYPES D, F, K)
= +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
= FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

For T 5

FOR Ty
OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F. K, H
PACKAGE TYPE € .
STORAGE TEMPERATURE FIANGE (T
LEAD TEMPERATURE (DURING SOLDgRINGD

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max.

insout P2 oo
516 4 sw
OQUT/IN LJ s |3 Cg"'
Features: °“;/G’“BL e
= 15-V digital or £7.5-V peak-to-peak switching woout 4 L ivsouT
® 125 typical on-state resistance for 15-V operation ” 5160
® Switch on-state resistance matched to within 5 (2 over Rt M ourin
15-V signal-input range .
- CONT
® On-state resistance flat over full peak-to-peak signal e - corim
7 8
" . 7 —— IN/OUT
# High on/off output-voltage ratio: 80 dB typ. @ 1
fis =10 kHz, R =1k R
® High degree of linearity: <0.5% distortion
FUNCTIONAL DIAGRA
typ. @ fis = 1 kHz, Vjs = 5 Vp-p, Vpp ~ "

Vgs =10V, R =10k

® Extremely low off-state switch leakage
resulting in very low offset current and high
effective off-state resistance: 10 pA typ. @
Vpp —~ Vgs = 10V, Ta = 25°C

Applications:
® Analog signal switching/multiplexing

® Extremely high control input impedance Signal gating Modulator
{control circuit isolated from signal cir- Squelch control Demodulator
cuit): 1012 Q typ. Chopper Commutating switch
» Low crosstalk between switches: —50 dB 8 Digital slgnal switching/Multiplexing
typ. @ fis =8 MHz, RL =1kQ2 s Tr gate logic impl tation
& Matched control-input to signal-output 8 Analog-to-digital & digital-to-analog
capacitance: Reduces output signal conversion
transients a Digital control of frequency, impedance,
L (Freqn)nency response, switch on = 40 MHz phase, and analog-signal gain
typ.

8 100% tested for quiescent current at 20 V

5.V, 10-V, and 15-V parametric ratings

8 Meets all requirements of JEDEC Tentative
Standard No.13A, “Standard Specifications
for Description of “/B” Series CMOS Devices”

SWITCH
CONTROL -
_— A

~05t0+20V
~0510 Vpp 06V
QO mA

500 mW
Derate Linearty at 12 mW/ °C to 200 mW
. S00 mW *

Derate Lmeany at 12 mw/°C to 200 mW

CONTROL
Ve

SIGNAL-LEVEL RANGE
Vss # Vis <Vop

NORMAL OPERATION
CONTROL-LINE BIASING
SWITCH ON,Vc'": Vpp
SWITCH OFF, V¢ "0" *vgg

100 a.W Voo
5510 +125°C
~40 to +85°C

o ALL P SUBSTRATES O
-65t0 +150 C

CONNEGTED TO Vpp

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that oper-
ation is always within the following ranges:

CHARACTERISTIC

Temperature Range)

Supply-Volitage Range (For TA = Full Package-

o
*
+265°C ALL CONTROL INPUTS ARE VSS  gzcs-zon3
PROTECTED BY COS/MOS
PROTECTION NETWORK
Fig.1 — Schematic diagram of 1 of 4 identical
switches and its associated control
LIMITS cireuitry.
" UNITS
Min. Max.

3 18 A
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ELECTRICAL CHARACTERISTICS

CDA066B Types

a SUPPLY VOLTAGE (Vpp - Veg) * 8 TR
+ T
LIMITS AT INDICATED TEM- F %0 HH T HHHTTH T
PERATURES (0C) vl |2 o R Y s e THTE
» Values at -55, +25, +125 Apply N g IR NI TR 1T H b it
Characteristic Test Conditions 0D, F, K, H Packages i 2 qoof i NN 8 &
Values at —40, +25, +85 Apply to | T & H & HiH
E Pack s £ w0 e
q 2 fnnain Hih
Vin [VDD +25 § ) g[} : i 1’ 50 1 i
V) | (V) |-55|-a0 |+85 }125|Typ. IMax. §m;* £ aHal T !
05 ] 5 |025(025] 7.5] 7.5/0.01 |0.25 i 3"??2 i HIT i n%s ’ i
. . -4 -3 - B '

Quiescent Device 0,10 | 10 0.5 05| 15{ 151001| 05 LA ) INPUT SIGNAL VOLTAGE (V;y) — V S2CS-27326R1

Current, Ipp 015 ] 15 ] 11 30| 30lo.0v 1 Fig. 2— Typical on-state resistance vs. input signal
020)20 | s| slis0]1s0fo02| s voltage (el types).

Signal Inputs (Vi) and Output (V)

Ve = Vpp —(? SUPPLY VOLTAGE (vm vssluo v T

On-State Ry = 10 k2 returned ;s_m l : : : I
Resistance, ry, to Vpp — Vss 5 [800| 850 1200 {1300 470050 g 250 ‘:“‘AT!:B’LE"QE.E&APER

Max. 2 10 }310) 330|500 550} 180) 400} € | |§ 200 Sl

Vis=Vss to Vpp 15 | 200 210 | 300] 320} 125| 240 8

AOn-State s |- |- 15 ﬁ T
Resistance - B - - = Z 10 ;:::
Between Any RL=10k8, V¢ = Vpp 10 |- - - - wl- | g - [

2 Switches, Ar 15 - [~ [- [= - $ K1 RIS IR EIERERE SR ERE SR ARRIRN
on 5 G g AL
-0 -75 - -25 2 7 0

Total Harmonic |VCc=VDD =5V, Vgg=-5V, Vis(p-p) INPUT SIGNAL VOLTAGE (V;y) — v 92CS-27327RI

Distortion, =5V (Sine wave centered an 0V} - - - - 04 ) - % Fig. 3— Typicsl on-state vs. input signal voltage
THD R =10 k&2, f;s=1 kHz sine wave {all types).

—sdB Cutoff Ve=Vpp=5V. Vssv -5V, Vls(p p)

Sreguencv =5V (Sine wave centered on 0V - - - _ 40 [ — MHz{ |§ 5“:”-" V“;‘“‘ (Vop~Vss ) 18 Vv RUHE! i‘i"
{Switch on} Ry =1k§2, 2 300l : 134 Ll
i I

—50d8 Feed- gzw H S
through Ve=Veg= -5V, Visip.p) = 2 1 i
Frequency Sine wave centerd on 0 V - - I 1| -~ [MHz g 2001 +h ;I
{Switch off) RL=1kQ ¥ o il

13 HHH 1

{nput/Output Ve=0V ? 100 L H
Leakage Current| Vi, = 18 V; V= +0.1|+0.1 |+1 +1 1+109] 20,1 10A & THH L.
{Switch off) 0'\5/, Vig= OV‘:’;S 18 ’ 01w g sofH st s
i Max. Vs =18V : {rH HH |

HHFHT Hit
VelA) = - N0 T8 -5 -85 O 25 75 10 |
clAl=V = Ly —

5048 5V, V(B Vg INPUT SIGNAL VOLTAGE (Vi) =V ‘
Crosstalk =-BV, V;(A) = N 8 ~ IMHz - . ) . .
Frequency 5 Vp p' 50£2 source ig. 4— Typical (anuvmte r}emtance vs. input signal

R L= kQ voltage (all types). ‘
RL - 200 ksz

Propagation Ve 5 e — _ - |20 40 AMB HTHT
Delay {Signal GND C ) 50 |§F 0 ~ ~ — 1o 201 ns ? NENT TEMPERATURE (Tp) » 25°C l: %i ‘
Input to Signal Vs = 10 V {(Square 3 ‘
Output) tpg wave centered on 5V wWil-1=-3-1- 7 15 s

tr, tf = 20 ns g2 |
H !

Capacitance: 2
Input, Cjg Vpp =+5V - - |- 18} - g ‘
Output, Cq Vg=Vgg=-5V -1-1-1-18 - pF 5 ‘
Feedthrough, §

Cios -l-1-1-los| - ¥ \
x

~5 s 0 28 75
INPUT SIGNAL VOLTAGE (Vig) — V 92C$-27330Rt |

Fig. 5— on-state resistance vs. input signal
voltage {all types). ‘
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CD4066B Types

ELECTRICAL CHARACTERISTICS (cont'd)

Fig. 6— Determination of r,

lv.. —v,,,|

His)

92C$-30986

5 8 test condition for cantrol input
high voltage (V1) specification.

LiMITS AT INDICATED
TEMPERATURES (°C) u
Characteristic Test Conditions Values at -55, +25, +125 N
Apply to D, F, K, H, Packages v
Values at —40, +25, +85 Apply to T
E Pack
Voo ackage 355 s
(v} |-55 [ a0 [+85 | +125] Typ. | max.
Control (V)
Control Input fligl <10pA
Low Voitage, Vis=Vss.Vas= Vpo 5 1 1 1 1 - 1
ViLc Max. and 0| 2] 2] 2 2f - 2| v
Vis = Vpp: Vos = V
sTIPDTOSTESS st o] o] 2] 2] - 2
Control Input . 5 3.5 (Min.)
High Voltage, SeeFig. 6 10 7 tMin.) v
ViHe 15 11 (Min.)
Input Current, Vi s 9
1) Max. Vpp — Vss =18V 18 0.1 0.1 |31 {*1 [£10-5] 0.1 |uA
VCC < VppD - Vss
Crosstalk (Con- Ve =10 V (Sq. Wave)
ol input 10 tr, 4= 20ns wl-1-1-- 50 ~ Imv
Signal Qutpiit) RL = 10k$2
Turn-On and VIN= VDD 5 |- |- |-~ | 3 70
Turn-Off ty, 1= 20 ns
Propagation Cy =50pF Wy- -~ |- 20 40 |ns
Delay Ry = 1 k€ wl--T-1-11s 30
Vis = Vpp. Vss = GND,
R =1k§2 to gnd
Maximum C|_ = 50 pF, 5| - 1| - - - 6 -
Control Input V¢ = 10 V{Square 10 | — _ — _ 9 _ Hz
Repetition Rate | wave centered on 5 V) 55
ty, t§ = 20 ns, 15 - - - - : -
Vi = % Vs @ 1 kHz
Input
Capacitance, - - - - 5 7.5 |uF
Cin
Switch Input Switch Output,
fis (mA) Vo (V)
Vop | Vis is 0s
v) (v) -550C —40°C +25°C +85°C +125°C Min. Max.
5 0 0.64 0.61 0.51 0.42 0.36 — 0.4
5 5 -0.64 ~0.61 —0.51 —0.42 -0.36 4.6 -
10 ¢} 1.6 1.5 1.3 1.1 0.9 - 0.5
10 10 -1.6 -1.5 -1.3 -1 -0.9 9.5
15 0 4.2 4 34 2.8 24 — 1.5
15 15 —4.2 —4 -34 -28 —2.4 13.5 —
T 040668

KEITHLEY

<160 DIGITAL
MULTIMETER

x—y

H.P
MOSELEY
pLoTTER| TO3%4

22cs-22116

Fig. 7 — Channel on-state resistance measurement
circuit.

AMBIENT TEMPERATURE (T, ) » 25°
3| vppr2.5V,vggn-2.5V
INPUT » TERM. 1, OUTPUT = TERM. 2

OQUTPUT VOLTAGE (V) —V

INPUT VOLTAGE (Vg) —V 92€5-30819

Fig. 8—Typical ON characteristics for 1 of
4 Channels.

AMBIENT TEMPERATURE (Ta)25°C .

3
s ame w

s 0a® o~
T T
}

Ja|

POWER DISSIPATION PER PACKAGE (Ppl~~pW

|

B ~N
H

8 7 z 0
SWITCHING FREQUENCY (1)—iHz
92¢5- 30920

Fig. 9 — Power dissipation per package vs. 9
frequency.
Cios
MEASURED ON BOONTON
[afataaing ‘“' ____ 1 CAPACITANCE BRVDG

| TEST FIXTURE CAPACITANCE
NULLEQ QUT

s2¢s 30921

Fig. 10 — Capacitance test circuit.
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€040668
1OF 4
SWITCHES

vss =

ALL UNUSED TERMINALS
ARE CONNECTED TO Vs

92cs 30922

Fig. 11 — Off-switch input or output leakage.

Ve *Vpp

t51¢220ns

£DA0EsR
1 oF &

Vpp | SWITCHES

ALL UNUSED TERMINALS ARE CONNECTED T0 Vss

9205 -3092%
Fig. 14 — Propagation delay tpy 1. tppyy control-
signal output. Delay is measured at
Vs fevel of +10% from ground (turn-on)
or on-state output level (turn-off).

200w

v,
op
1,04 2008

ALL UNUSED INPUTS ARE CONNECTED TO vss,

a2¢5 - 30923

Fig. 12 — Propagation delay time signal input ( v,
to signal output (V).

REP
Ve RATE
1,71 20ns

Vos 90% -—
fo% _o

T

20]

b
v Vpp = +10V
+iov <
Q 1
Vo:tg:20ns

¥os°3Vos
C040668 [@ 1wz
OF & O
SWITCHES

CD4066B Types

€DA06EB
tOf 4

SWITCHES

ALL UNUSED TERMINALS
ARE CONNECTED TO Vs

9265 - 30924

Fig. 13 ~ Crosstatk-control input to signal output.

INPUTS

NOTE
MEASURE INPUTS
SEQUENTIALLY,
TO BOTH Vpp, AND Vsg
CONNECT ALL UNUSED
INPUTS TO EITHER
Yoo OR Vgg
MEASURE CONTROL
INPUTS ONLY
92C5-27555

Vo

NaOss

Vss

ALL UNUSED INPUTS ARE CONNECTED TO Vgy

s2¢s- Y0526
Fig. 15 — Maximum allowable control input Fig. 16 — Input leakage current test circuit.

repetition rate,

3
CD4018B

o
IS

SISNALS
INPUTS

CHANNEL ©
O~

B

I

@-O-GO-O®

cLoeK
s R
£xr
RESET O— 15 co40188
HY_ %2
5 4
174 coaceee L¢3
1 —1
0
I /3C040498 -
[ £040018
| O—>—®-

cpacciB
i

W @ @
i
i
i

O]

SIGNAL
TPUTS

0 CHANNEL 2

CHANNEL 3

cp4ecees

4 coaoees [(3)-(8)

THANNEL 4
os =
CACKAGE  TOUNT
2 -CD400IB
- Ch404%p
3 - cDAaC6Es

2 -cpsoisn

CLOCK ~ Voo
MAX A(LOWABLE
SIGNAL LEVEL -~ 30% (Vg ~Vg!
vss oK
CHAN) CHANZ CHAN3 CHAN 4
92CM- 30928
Fig. 17— a<h { PAM multiplex system diagram.
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CD4066B Types

*5 ANALOG INPUTS (£5V)
{
-5

Vpp SV

CDA054B

Vppe+ 5V

—

DIGITAL

—_——

CONTROL
INPUTS

o

Vgg=0V

VEE=~5\/

ANALOG OUTPUTS (t5V)

92Cs- 30927

Fig. 18 — Bidirectionai signal transmission via digital control logic.

- 4-10 ]
{0.02-0.254)

63-7i
(1.800-1.803)

69-77
(1-753-1.956)

92Cs-35105

CD4066BH
CHIP PHOTOGRAPH

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).

SPECIAL CONSIDERATIONS — CD4066B

1. In applications that employ separate
power sources to drive Vpp and the
signal inputs, the Vpp current
capability should exceed Vpp/RL (RL
= effective external load of the four
CD4066B bilateral switches). This
provision avoids any permanent cur-
rent flow or clamp action on the Vpp
supply when power is applied or
removed from the CD4066B.

2.

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the waler. When the
wafer is separated into individual chips. the angle ot
cleavage may vary with respect to the chip face for
difterent chips. The actusl dimensions of the isolated
chip, therefore, may ditfer slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

In certain applications, the external
load-resistor current may include
both Vpp and signal-line com-
ponents. To avoid drawing Vpp cur-
rent when switch current fiows into
terminals 1,4,8, or 11, the voltage drop
across the bidirectional switch must
not exceed 0.8 volts (calculated from
RON values shown).

No Vpp current will flow through R
it the switch current flows into ter-
minals 2,3,9, or 10.
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