b TEXAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS051

1]
CMOS Quad Bilateral . .
Switch e Tl
. - ouT /N -4 ;ch"' :
For Transmission or Multiplexing of Analog or
Digital Signa"s Features.' ouT/iIN =2 12 c%m
. R . ' si6B

High-Voltage Types (20-Volt Rating) = 15-V digital or +7.5-V peak-to-peak switching insour 24 L oyt

B CDA40B6B is aquad bilateral switch = 1250 typical on-state re_sistance for 15-V operation conr 16
intended for the transmission or multiplex- ® Switch-on-state resistance matched to within 5 Q2 over ) e < ourrn
ing of analog or digital signals. 1t is pin-for- 15-V signal-input range conT 6 o
pin compatible with RCA-CD4016B, but ® On-state resistance flat over full peak-to-peak signal < -~ [~ ouT/N
exhibits a much lower on-state resistance. In range . < g et
addition, the on-state. resistance is relatively ® High on/off output-voltage ratio: 80 dB typ. @ s T et
constant over the full input-signal range. fis=10kHz, R = 1kQ2 RS

¥ High degree of linearity: <0.5% distortion

The CD4066B consists of four independent typ. @ fis = 1 kHz, Vijs=5 Vp-p, Vpp — FUNCTIONAL DIAGRAM

bilateral switches. A single control signal is Vss> 10V, R = 10kQ

required per switch. Both the p and the n ® Extremely low off switch leakage
device in -a given switch are biased on or Hing in varylowsml‘tef current and high

off simultanecusly . by the control signal. ) N -
AR 3 effective off-state resistance: 10 pA typ. @
As shown in Fig.1, the well of the n-channel VDD — Vss = 10 V, Ta = 259C

device on each switch is either tied to the

input when the switch is on or to Vgg when u Extremely high control input impedance

the switch is off. This configuration elimi- (control cm:un isolated from signal cir-
cuith: 1012 Q typ.

nates the variation of the switch-transistor

threshold voltage with input signal, and thus ® Low crosstalk between switches: —50 dB

keeps the on-state resistance low over the full typ. @ fig = 8 MHz, Ry =1k

operating-signal range. ® Matched control-input to signal-output
- . capacitance: Reduces output signal

The advantages over single-channel switches tra':uierm .o utp 9

include peak input-signal voltage swings equal . -

to the full supply voltage, and more constant (Ftrye:t)aency response, switch on = 40 MHz

on-state impedance over the input-signat
range. For sample-and-hold applications,
however, the CD4016B is recommended.

& 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. 138, "Standard Specifications
for Dascription of *“B” Series CMOS Davices”

The CD40668B is available in 14-lead ceramic
dual-in-line packages (D and F suffixes),
14-lead plastic dual-in-line packages(E suf—
fix}), and in chip form (H sumx} .

MAXIMUM RATINGS, Absolute-Maximum Values: -
DC SUPPLY-VOLTAGE RANGE, (Vpp) . . B
Voltages referenced toVgg Terminal) .................. FISTTPON cenaessaand o
INPUT VOLTAGE RANGE, ALL INPUTS ...... ‘
DC INPUT CURRENT, ANY ONE iNPUT
POWER DISSIPATION PER PACKAGE (Pp):
FOrTp ==-559C 10 +100%C .uuuunnnneniinntinasnnennamnesennneisonmenenenonsen PP S00mW

ForTa = +100°C to +1 25°C Derate Linearity at 12mW/°C to 200mwW
DEVICE DISSIPATION PER OUT| PUT TRANSISTOR :

FORTp = FULL PACKAGE-TEMPERATURE RANGE (AIrPackapo Typas) N 100mwW
OPERATING-TEMPERATURERANGE (TA). .. ..o vvvivrnennnniennnand Wavnean -55°C to +125°C
STORAGE TEMPERATURE | HANGE “‘!u) v ATV -850C 1o +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch (1.58 £ 0.79mm) fromcasefor 108 MaAX .........ovivriavareronannses +2850C

RECOMMENDED OPERATING CONDITIONS

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

CHARACTERISTIC - LIMITS UNITS
Min. Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) 3 18 v
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CD4066B Types

Applications:

& Analog signal switching/multiplexing
Signal gating Modulator
Squelch control Demodulator
Chopper Commutating switch

8 Digital signal ;witching_/MuItiploxing

= Transmission-gate logic implementation

& Analog-to-digital & digital-to-analog

conversion

a Digital control of frequency, impedanca,

phase, and analog-signal gain

SWITCH
CONTROL

‘omn

Vis

CONTROL
Vi

SIGNAL-LEVEL RANGE
vss 2 Vis =Vpp

NORMAL OPERATION vpp
CONTROL-LINE BIASING:

SWITCH ON A" = vpp

SWITCH OFF, Ve "0" "Vgs .

TE
ALL "P" SUBSTRATES
CONNECTED TO Vpp

*
ALL CONTROL INPUTS ARE VSS  gacs-29m3

PROTECTED BY GMOS
PROTECTION NETWORK

Fig.1 — Schematic diagram of 1 of 4 identical
switches and its associated contro!f
circuitry.



CD40668B Types

ELECTRICAL CHARACTERISTICS a SUPPLY VOLTABE (Vpp - Vgg !~ 8 H
';-.:.— PR T R
U & i HEHAweiEnT rewrenaToRe 1TH]
HAd (7, - +128%¢
| M T
CHARACTERISTIC TEST CONDITIONS LIMITS AT INDICATED ! 2 «0oHHH H H
TEMPERATURES (°C) T £ A it I H
P g N
& LA NG sesec-tHTH
Vin {VDD 225 & ol 5:{ : T
(V) (V) |-55|-40 |+85 [+125|Typ. [Max. § 0o} ] L e
05 | 5 [0.25]0.25] 7.5] 7.5]0.01 [0.25 olistHHiHHH sililit
Quiescent Device 010[ 10 | os] 05| 15| 1sfo.or] os] , T Y T SONAL VOLTARE (Vi) — v ectaTicem
Current, Ipp 01515 | 1 ] 30| 30lb.o1] 1L Fig. 2— Typical on-state resistance vs. input signal
. , 020[20 | 5| s|is0]1s0ho2] s vofenge Gl types)
Signal Inputs (Vi) and Output (V5)
Ve - V a SUPPLY VOLTAGE (Vpp - vss 1viov
= Vpp
OnState . | R =10k returned B>
Resistance, rop, | to Vpp — Vss 5 §800| 850 |1200{1300{ 470 { 1050 g ol :
Max. E 10 -1 310| 330500 5501 1801 400| &2 3 200|-
Vis=Vssto Vpp 115 }200] 210300/ 320| 125 240 g ol
AOn-State T s |- |- |- |- |1s]- CBE ¥ é’ 3
Resistance s Lap R & 1oop N O w
Between Any - RL=10k{, Vg = Vpp 10 | - — — — 10| — Q ¥ 0 ¥ i H ik 29
2 Switches, Ar - |- [ |- . _ % PRI EE32 RECR] PRRER AR EA0SSSTERRM IXVRIFERY = =
, on | = AN A
-0 75 -8 -25 O 23 s 0 w >
Total Harmonic |VC=VpD =5 V. Vsg=—5V. Vis(5.p) INPUT SIGNAL VOLTAGE (Vi) - v 22CH3TTM) 2 o
Distortion, =5V (Sine wave centered on 0V) - - - - 04} — % Fig. 3— Typical on-state vs. input signal voltage 8 %
THD R=10 kL, f;;=1kHz sine wave fall types).
—3dB Cutoft =
Frde uel:u:) Vc-VDDSV. Vss=-5V. Vistp-p) A [ SUPPLY VOLTAGE (Vop -Vss 1 +15 v 1[I []TTT]
q Y =5V (Sine wave centered on 0V - 1 - - — | 40| - |MHz | o ,ss i I;‘f"
@witchon) | g =7k, FroofiibHIH R p e i
= 4 . + 'R EEEEN X3 [ R 8] t +
I PR e
through CcTVssT — is(p-p) = HHTT L EE FEEH ISR ER LA 1 EES
Frequency Sine wave centerd on 0 V - |- 1- |- 1]~ [MHz % roolt ket vt T
(Switch off) | RL = 1 k&2 & imoftH AR AR
input/Output Vg=0V " 00 et el tis:}“i”i“#
Leakage Current V‘S =18V, V. = +0.1 [+0.1 |*1 +1 |+109] +0.1 | uA - I S LUy
(Switchoff) [0V, Vi = OV 18 # % sttt i tiead
lis Max. Vo =18V Y e
- - —0 T8 -8 <28 O 23 78 10
VelA)=Vpp = INPUT SIGNAL VOLTAGE (Vig) — V -
-50dB +B V,Vp(B) = VSS ) . 2C3-27329M1
Crosstalk = _'5V islAl = - I - 8 - [MHz ; j j
‘ Fig. 4— Typical on-state resistance vs. input signal
E ‘502 source
requency RLEp‘ k2 _ ' voltage (ail types).
ropagation - 1- 1= T -
?elav (Signal | GND %L (%ossiz 10 I I — o 201 ns i [ ametent rn:cn;fru (T:) es-c«t 1] 1tlf
nput to Signal |V;s =10 V (Square : oA 33381 Hd 11
Qutput) tod wave centered on 5 V 5 - - - - 7 15 é seddindan ;3;01 {wuug Wh -174' -sT\ t
tr, t4=20ns gaoc 5 R PP ::1——?1‘
— 8 ottt N e
itance: [ i SRENE 3536 o ¢
Input, Cjg Vpp =+5V “ 1 - 1-1- 8 — g ot BHH ‘%“ : q jEh i2isi bt ﬁ
Butput, Cor |V = Vss = -5V “1=1-1-181 -F | |5 }E f st
00
Feedthrough, &2 gaH 1‘
Cios B N ~ |08 - ? oo} + 118
3 lamhnbainn i s
S0 oT5 -5 -28 23 75 10

INPUT SIGNAL VOLTAGE {Vig) - V 92C5-2733081

- 1 Fig. 5— on-state resistance vs. input signal
voltage (all types).
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Power ed

ELECTRICAL CHARACTERISTICS {cont'd) Voo KEITHLEY
2160 DIGITAL
- MULTIMETER
10KQ ALN | |
U %— mnge [ v p
CHARACTERISTIC YEST CONDITIONS LIMITS AT INDICATED N Vs S| s
' TEMPERATURES {oc) | x
. T
VDD +25 s 92CS 22716
(v) |-55 |40 [+e5 [+125] 1yp. [ max.
Fig. 7 — Ch, ! on-state r
Control (V) circuit.
Control Input “is' <10pA
Low Voltage, Vis=Vss.Vgs= Vpp 5 1 1 1 1 - 1
ViLc Max. and 1w | 2] 2| 2] 2| - 2| v
Vis = Vpp: Vos = Vss AMBIENT TEMPE «25°
15 2 2 21 21 - 2 s vm,:z.s V'VSS'R'A:]::(T" 25
5 35 (Mind INPUT = TERM_ 1, 0UTPUT = TERM. 2
Control Input . — . n. > 2
High Voltage, See Fig. 6 10 7 (Min.} v il
ViIHC 15 11 (Min.) §°
Input Current, Vis<Vpp i =,
Iypy Max. Vpp — V§s =18V 18 PO.1 {01 |+1 [#1  [x10-B 0.1 Jua )| B
VCC < VDD - Vss 5
Crosstalk {Con- Ve =10V (Sg. Wave) 3
trol Input 10 te, tf =20 ns 10 | - - - - 50 - |jmv -2
Signal Qutput} RL =10k
Turn-On and ViN= VB(E)’ 5 | - - — - 35 70 -?3 -2 -} ] 1 2 3 4
i Turn-Off ty, t§ = ns - INPUT VOLTAGE (Vy) —V  92CS-3091%
| Propagation CL = 50 pF Wl-]=-1-1-= 20 40 |ns ) ) ]
. Delay RL = 1k§2 15 | — — _ —_ 15 30 Fig. 8—Typicai ON characteristics for 1 of
4 Channels.
Vis = VDD, Vss = GND,
R =1k& tognd, )
Maximum CL = 50 pF, 5 |- |- | - - 6 -
Control Input V¢ =10 V(Square 10 | - | - _ _ 9 —  IMH2z
Repetition Rate | wave centered on 5 V) :
tr, tf = 20 ns, 15 - - - - 9.5 - 10%g] AMBIENT TEMPERATURE ”A'-z?:-c—i- L
Vos = % Vos @ 1 kHz h f;;I.T’_*,,IJT* : / e
Input £ 1 . i L.
Capacitance, - 1=-1- 5 75 [pF | ¥ o o }/
Cin [ E L. U\:\"‘t;/ \“% - /
5 ¥ 4N - : 4* voo |
H e | ‘ &
H - P =
. H 1074 e Qe o 5~ amp— B =
Switch input Switch Output, § - s %] ]
l;s (mA) V. (V) s i
Vpp is B - o € - (?\-‘ss R
{v) (v) | —55°C | —40°C | +25°C +85°C +125°C | Min. | Max. 0 : i iy
5 o 0 64 O 61 0 51 0 42 0 36 0 4 © SWITCHING FREQUENCY {1)—kHz
- » » . - - - 92C5 - 30920
5 5 —0.64 —0.61 —0.51 —0.42 ~0.36 4.6 — Fig. 9 — Power dissipation per package vs. switching
10 0 1.6 1.5 1.3 1.1 0.9 — 0.5 frequency.
10 10 -1.6 -1.5 -1.3 —1.1 -0.9 9.5 -
15 0 4.2 4 34 2.8 24 - 1.5
15 16 —4.2 —4 -34 -2.8 —2.4 13.5 -
—_—— _c n__ MEASURED ON BOONTON
~ "" T CAPACITANCE BRIDGE
| vgs-5v Vpp:+5v | MODEL 754 {iMHz)
: : ;551;;!33?! CAPACITANCE
t T | CD40E6R |
e Pt o
[ sk A
oo ® i';isle 9205-20986 T viseosv T
4 +
Fig. 6— Dytenminatian of ro, asa test condition for control input
high voltage { VIH(.‘? specification. Fig. 10 — Capacitance test circuit.
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VgiVss Voo
Vis*VOD | CD4066B
1 OF @
SWITCHES
vssg =

ALL UNUSED TERMINALS
ARE CONNECTED TO vss

92¢§- 10022

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

¥c *Voo Voo
1122008 Q
cpaossl | Vos
) OF @
Voo | SwiTCHES

kR

v,sé 50 oF

ALL UNUSED TERMINALS ARE CDNVECYED-YO vss
9205 - 30924
Fig. 14 — Propagation delay tpp p- tpyy cOntrol-
signal output, Delay is measured at
Vs level of +10% from ground (turn-on)
or on-state output level (turn-off).

CD40668B Types

Vet Voo vpo

Vis | coacess | Vos
O— ToFa

SWITCHES

50 pF 200 kit
oo/ N\ Ve ’
ty: 147 20as n

ALL UNUSED INPUTS ARE CONNECTED TQ vg§

92¢5- 30923

Fig. 12 — Propagation delay time signal input {' Vi
to signal output (V).

REP
v RATE
fyetg=20ns
Vos 90% —
h -0
20| L
nstag|
L

vpp =410V

“1ov e

;315 20ns

V, s=+10¥

ORMECTED 10 vss. 3,

o -9zcs-vosze .

“15 — Maximum sllowebie control input
- 'mpetirion_rare. - CE +

+|ov./—\_ Ve Voo
LR L) Q
22008 Vi | cpaosen | Yos
L Of 4
SWITCHES

na oke
3

ALL UNUSED TERMINALS
ARE CONNECTED TO Vss

9203-30924

Fig. 13 — Crosstalk-control input to signal output.

]
INPUTS
-
Voo NOTE
'\,_@__ —— MEASURE INPUTS
© SEQUENTIALLY,
vss -] TO BOTH Vpp AND Vgg-
-— CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg-
Vss MEASURE CONTROL
INPUTS ONLY
92CS-275%%

Fig. 16 — Input leakage current test circuit.

’ . GHR)
--OO-O-@ : - croc =
CLOCK = ! o V3 Yy g
Pe 1 Jg Iy Jg J EXT
ORI oy £ Icn‘iona!a . +— @ “ESUO__@"_ _ cpeoise
O-8 %2
174 coscese Lz O®

13 CDAGA9B

—(H & 3
3IGNALS @ 12
INPUTS
CHANNEL ) 176 CD4049B
o— Jo8 : :
CHANNEL 2 C0a0668
o O 9
CHANNEL 3
O O
LRANNEL 4 174 040668 3)-(8)
> THANNEL
© — ®
PACKAGE ZOUNT
2 - co40DIB
1 - CD40498
-3 - CDacesB
2-cD40/8B

T |
0000 DOV

C0400i8

SIGNAL
QUTPUTS

12) (&)

[coa0668

cLock | T Yoo
MAX ALLOWABLE
SIGNAL LEVEL = —- 30%{\pp -Vss!
vss { 0K

CHAN | CHAN2 CHAN3 CHAN 4

2CM- 30928

Fig. 17~ dchannel PAM mulﬁ’plex sy.{tem dr:agram.‘ S

3-169

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

COMMERCIAL CMOS

HIGH VOLTAGE ICs




CD4066B Types

ANALOG lNPiilTs its5v)

+5
r|_l ’
-$

Y
(@] (@] Vpp*+ 5V
Vpp=5V -
CD 40668
i i
o J:w:r
B
1N cpaosam |
E"EI
SWp
DIGITAL
e !
IN
0V \ O d) / l
Vss Vgg*~5V
VEE -5V
ANALOG OUTPUTS (15V)

92¢s- 30927

Fig. 18 — Bidirectional signai transmission via digital control logic.

40

30

20

4-1
.102-0.254)

.- ——

S

69-7T.
(1.753-1.956)

92CS-35105

CD4066BH
CHIP DIMENSIONS AND PAD LAYOUT

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 CD40668,

2.

3-170

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