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L]
CMOS Quad Bilateral
s .t h IN/OUY—-- L——-VDD .
SIG A

W| c - ouT N -4 —ch"'.‘
For Transmission or Multiplexing of Analog or
Dlgital Signa's Features.' ?U;:‘NB)_ i c%-n
High-Voltage Types (20-Volt Rating) = 15-V digital or +7.5.V peak-ta-peak switching L msour 4 L oot

B CD40B6B is a quad bilateral switch = 125(2 typical on-state resistance for 15-V operation ot s16 0
" R ) N . N
intended for the transmission -or multiplex- L] Smtch_-on-sgate resistance matched to within 5 } over ) M S
ing of analog or digital signals. 11 is pin-for- 15-V signal-input range cont 8]
pin compatible with RCA-CD4016B, but ® On-state resistance flat over full peak-to-peak signal < —0“"'"
exhibits a much lower on-siate resistance. In range . L c g o e
addition, the on-state. resistance is relatively ® High on/off output-voltage ratio: 80 dB typ. @ 55 ot
constant over the full input-signal range. fis =10 kHz, R = 1k§2 o rere
¥ High degree of linearity: <0.5% distortion

The CD40668 consists of four independent typ. @ fis = 1 kMz, Vig =5 Vp-p, Vpp — FUNCTIONAL DIAGRAM

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 simultaneously . by the contro! 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

Vs = 10V, R = 10kQ2

Extremely low off-state switch leakage
resulting in very low offset current and high
effective off-state resistance: 10 pA typ. @
Vpp — Vgg = 10V, Ta = 250C

8 Extremely high control input |mpedam.e
{control circuit isolated from signal cir-
cuitk 1012 Q typ.

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

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

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

The advantages over single-channel switches tra’:uiem; . 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-signal
range. For sample-and-hold applications,
however, the CD4016B is recommended.

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. 13B,"Standard Specifications
for Description of /B Series CMOS Devices”

The CD40668 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 sufﬁx} .

MAXIMUM RATINGS, Absolute-Maximum Values: -

DC SUPPLY-VOLTAGE RANGE, (Vpp) B
. -0.5V to +20V

Voltages referanced toVgg Terminal) .................. R :
INPUT VOLTAGE RANGE, ALL INPUTS ..... R srreerienee.. “0.5Vi0Vpp +0.5V
DC INPUT GURRENT, ANY ONEINPUT ... ouienieeeiineaniiannnarsiunrarnassinnsoneraeeannies +10mA
POWER DISSIPATION PER PACKAGE (Pp): -

FOrTA =-559C10#1009G ... vuniienriiiniiirasnneriinreainnneiioneraneeeennnn PO S00mW

ForTa = +100°C to +1259C... PP s aaa s Derate Llneamy at 12mW/°C to 200mwW
DEVICE DISSIPATION PER QUT| PUT TRANSISTOR *

FORTp = FULL PACKAGE-TEMPERATURE HANGE (AItPackaoe Typaa) ...... Cenavasserrinenraenn 100mwW
OPERATING-TEMPERATURBRANGE (TA}. ...\ ivveaneaiins TSR
STORAGE TEMPERATURE RANGE (Tgqg) . . o1\ orbue s se o se dees s et g vane oo -859C to +150°C
LEAD TEMPERATURE (DURING SOL.DERING):

Atdistance 1/18 £ 1/32inch (1.5 £ 0.79mm) from case for 108 MAX ... vovvvireriararrronsmnsas +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 Ta = Full Package-
Temperature Range) 3 18 v
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CD4066B Types

Applications:

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

8 Digital signal switching_/MuItiplexing

® Transmission-gate logic implementation

s Analqg—to-d igital & dlgntal-to-analog
conversion

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

SWITCH
CONTROL

]
h

ot
l 1" oS
[ T

vss SIGNAL-LEVEL RANGE
vss 2 Vi3 =Vpp

CONTROL

VCD
»

U1

NORMAL OPERATION
CONTROL-LINE, BIASING:
SWITCH ON V"= vop
SWITCH OFF, Ve “0" =Vgs .

¥pp

NOTE: |
ALL "P " SUBSTRATES
CONNECTED TO Vpp

»
ALL CONTROL INPUTS ARE V8$  sacs-zon3

PROTECTED BY GMOS
PROTECTION NETWORK

Fig.1 — Schernatic diagram of 1 of 4 identical
switches and its associated control
circuitry.



CD40668B Types

ELECTRICAL CHARACTERISTICS a SUPPLY VOLTABE (Vpp = Vgg) = 8 H
L o000 e e A A A aad
v | |2 THEE e i
vy A"
N 8005 R

. H . : 17 spnd
CHARACTERISTIC TEST CONDITIONS LIMITS AT INDICATED ! g 400 d a s
TEMPERATURES {°C) T g HTNH Y
s | [
5 HHULEEA I R s THIY
Vin [Vop 125 § oo EE

2 padessansssigis t-sgec | H
(v) | (v) |-55 [-a0 [+85 [+125|Typ. [Max. § ioofH RS IR
05 | 5 [0.25[0.25] 7.5] 7.5/0.010.25 olif] HHHE T

Quiescent Device 0,101| 10 05| 06| 15| 15/0.071 | Q5 A m;:-r SI-GINM. \:on.nee (Vi) —,v sec's-z'rszcll
Current, Ipp o1s5] 15 | 1 1] 30] 3oleord 1| Fig. 2— Ty’pical ;Z-swte J;asi:tanca v. input signal

N voltage types).
. . 020120 | 5 5]1%0] 1500.02 5

Signal inputs (V5) and Output (V)

VC-V @ [SUPPLY VOLTAGE (Vpo ~Vss 1 w10V TH T TTTT T
TVDD R T S T

On-State Ry = 10 k{2 returned § 5] ERE02 SRERY FPO
Resist . _ [SS BEOEY S5054 O3

esistance, fo, to Vpp — Vsg .5 }800| 850]1200{130C{ 47011050 g \":f:a)ueflrz;ggpemruns

Max- E 10 1310 330500 60| 180 400| 2 | |% 3 e N

Vis=Vggto Vpp 115 j200] 210 | 300] 320] 125{ 240 w g

AOn-State T g i
Resistance . : o 3 - — = 151 - ] =
Between Any - | RLZ10KEE Vg =Vpp 10 - - f- o] fo | |g L R
2 Switches, Ar 15 N P _ % ] SR F RS JUE R LR R I ST A RS R M)
. on ° 5 ol m:&;Hﬁ? i L

-9 -75 - -2% © 25 3 5 [+]
Total Harmonic |VC=VDD =5V, V§5=—5V, Vis(n.n) INPUT SIGNAL VOLTAGE (V;y) == v 22327327
; ; =5V (Sine wave centered on QV) - — - 04} — % Fig. 3— Typical on-state vs. input signal voltage
Distortion,
THD RL=10 k2, fig=1kHz sine wave fall types).

—3dB Cutoft Vc=Vpp=5V, Vgg=-5V, Vis(p.—p) . . m
Freguencv =5V (Sine wave centered on OV _ . 40| - |MHZ T SUPPLY VOLTAGE (Vop -Ves )18 v 111111 I;I
(Switch on) Ry =1 k§2 : B30 i N i H{ HE

’ '3 1 r B

—50d8 Feed- Voo 5V v sy § esof
thro CTV8S™ =2V, Vis(p-p) = é
Freqﬂcv Sine wave centerd onpopV - |- |- 1|~ [MHz g 200
(Switch off) RL=1kL g

< 50 1

fnput/Qutput Ve=0vVv ? 100 s
Leal}age Currentj V;, =18V, Vos = 18 F0.1]20.1 |1 +1 [+10%} 0.1 LA 5
Gmmhoﬂ) oV, Vi =0v L") .
lis Max. Vgs =18V . : Hiididces

VelA)=Vpp = ) m-pur ;l::AL ':/on.r?se (Vig) -—ni ° -

—50dB +HV.V (B):VSS 7 92CS-27329M1
Crosstalk = =5V, VilA} = o B B — |MHz . s . .

' Fig. 4— Typical on-state resistance vs. input signal
Erequenc 5V, ,, 5012 source ‘
a v R =1k voltage (all types).

P RL =200 k2 5 20 40 7
ropagation Ve =Vpn, Vea = — — — — T ITIIT .
Delay (Signal GﬁD, C?_Q 5 OSEF o — — — —To 201 as I TAwstenT TEMPERATURE (7,) - 25°C 1] g *—3 i {r
{nput to Signal |V;s = 10V (Square 5 7 5 ém T i 1
Output) tpg wave centered on 5 V L B DR B ! %00 2 i

te, t=20ns g i

Capacitance: % 400
Input, C;¢ Vpp=1t5V _ _ - - 8 _ g 3060
Output, Cpg Vg=Vgg=-5V - - - - 8 — pF o

00
Feedthrough, 8
Cios - = 1-1-los]| - ¥ oo
3
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[ 9400 Soe

shdpefiain il
5 -5 -2% 0 28 5 10

INPUT SIGNAL VOLTAGE {Vi4) -—— V 92C5-2733071

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

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs
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ELECTRICAL CHARACTERISTICS {cont'd) KEITHLEY
Joo L1680 DIGITAL
- MULTIMETER
10 kgt AL ke
u RANGE _._V_ .
CHARACTERISTIC TEST CONDITIONS LIMITS AT INDICATED N Ves [ -
TEMPERATURES (°C) I "
. T
VDD +25 s 92CS -22716
(v) |-55| 40 [+85 [+125] Typ. | Max.
, Fig. 7 — Ch, ! on-state r
Control (V¢) ) ) circuit,
Control Input IIESF‘ <10uA
Low Voltage, Vis=Vss.Vos= Vpp 5 1 1 1 1l - 1
ViLc Max. ?lnd 1wl 2 2 2 2f - 2] v
=V Vog=V
is DD YOS SS AMBIENT TEMPERA «25°c
154 2| 2| 2t 2| - 2 3 Voor2.5 Vivegs -2y
, INPUT = TERM_1,0UTPUT = TERM. 2
Control Input ) 5 35 (Min.} >
ViHe 15 11 {(Min.} 4
Input Current, Vis<Vpp ' g
Iy Max. Vpp — VSs =18V 18 FO0.1 1201 |£1  |+1 10D [+0.4 |uA || 8
VCC< VDD - Vss 5
Crosstatk {Con- V=10V (Sg. Wave) 5 d
trol Input to ty, tf = 20 ns wWl-1-1-1- 50 - |mv .
Signal Output) RL =10k . - A e vemns
= -3 I " Il " et
\TTI_Jrn-O&;and YIN‘ Vgg 5 | - - - - 35 70 -3 -2 -+ 0 1 2 3 4
i Turn- r. tf = ZUns . INPUT VOLTAGE {Vp)—V  92CS-3091%
| Propagation CL = 50 pF Wwil-)-f{-1-120 40 yns . _ _
. Delay RL =1kQ 15 | — — _ _ 15 30 Fig. 8—Typical ON characteristics for 1 of
4 Channels.
Vis = VDD, V§s = GND,
. RL =1 k&2 tognd,
Maximum Cp = 50 pF, 5 (-}t -1-1- 6 -
Control Input V¢ =10 V{(Sguare 10| -1 - — _ 9 — MH:z
Repetition Rate | wave centered on 5 V)
tr, t§ = 20 ns, 15 | - - - - 9.5 - 1G] AMBIENT TEMPERATURE (Tp1-25°C -
VOS = yzvos @ 1 kHz T‘ 5;‘_"*_1»? 7, ] - L7 »
Input e i / L]
Capacitance, — - - - 5 7.5 |pF g o B .
. Cin . E i ‘,U\:"‘Q‘-;/ P 4___4*% p=
4 - .
§ 5\,3"/ ) - | @w _
H ™
Switch input Switch Output 2 '0'7/ B = leososss|
lis (mA) Vs (V) § : ]
Vpop | Vis - ‘ s < e o (?Vss B
V) (v) | -B6°C | —40°C | +25°C | +85°C | +125°C | Min. | Max. 2 : e
5 . o 0 64 O 61 0 51 o 42 0 36 0 4 © SWITCHING FREQUENCY {1)—kHz
. » » ! - - » 92C5- 30920
5 5 —0.64 -“061 —051 —042 “036 46 - Fiﬂ. 9 — Power di.rsiparian per mkage ¥s. sw,‘mhjng
10 0 1.6 1.5 1.3 1.1 0.9 — 0.5 frequency.
10 10 -1.6 -1.6 -1.3 —1.1 -0.9 9.5 -
15 0 4.2 4 34 2.8 24 - 1.5
15 15 —4.2 —4 -34 -2.8 24 13.5 -
Cios
rom oo — e s
Vvgr-sv Vpp ¢Sy | MODEL 754 {iMHi)
| | TEST FIXTURE CAPACITANCE
| ] NULLED OUT
I P Ot i, [0
| SWITCHES 1
. IVit’Voul ¢ .JI. .Jl_c
oo ® Fis | 9205-20986 T visr-sv T
. +
Fig. 6— D?termimrion ofr, n 95 8 test condition for contral input
high voltage (V] specification. Fig. 10 — Capacitance test circuit.
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Vei¥ss Voo Ve * Voo vpo - 10V Ve Voo
o— 9 o— 9 SN 0— 9

(I 1]

¥a"¥oD | cD4066B Yis | coacees | Vos 220 ns Vi | coaosss | Yos
1 OF 4 . ' O— 1oFe | OF 4
SWITCHES SWITCHES SWITCHES
i [ 33+)
¢ 200 k1

(5 Voo _/—\- Vag 50 pf é_vss e

vss = ty21ge 20y n & - =L =
ALL UNUSED TERMINALS = - ALL UNUSED TERMINALS
ARE CONNECTED TO vgs ALL UNUSED INPUTS ARE CONNECTED TQ vgs ARE CONNECTED TO Vsg

B2c8- 30922 9205 - 30923 9205 - 30924
Fig. 11 — Off-switch input or output isakage. . Fig. 13 — Crosstalk-control input to signal output.

Fig. 12 — Propagation deiay time signal input { V.
to signal output (V).

Vo 90% — pe
how\._ o
e *¥po VoD 20} R INPUTS
(P 01 1a0) -
1or1yr20ms v m Voo - NOTE
coaosca | s v N By @ . . MEASURE INPUTS
Voo | switches * '°ﬂ : © SEQUENTIALLY,
e fo2ty20ns Vos =3 Vos vss - TO BOTH Vpp AND Vsg-
vssé 50 oF COA06ER @ 1nH: = CONNECT ALL UNUSED
| OF 4 INPUTS TO EITHER
== = V,gx*10V | SWITCHES Vpp OR Vgg-
ALL UNUSED TERMINALS ARE COMMECTED T0 vgg - a op " 'ss
- -2 ¥ss(), POPFT S ‘ vgs MEASURE CONTROL
sacs. 30028 n E : 8- . INPUTS ONLY
- . 3 T ST L 92CS-27555
Fig. 14 — Propagation delay tp, 4, tpyy, controi- e 'f““ PEUTS ARELOKNECTED TO Vs i, . .
s - 3 - woa! T S
signal output, Delay is measured at - 4 c92cs-vosze oo
Vs level of +10% from ground (turn-on) 15 — Maximum allowsble control inpet Fig. 16 — Input leakage current tast circuit.

or on-state output level (turn-off). - repetition rate. - :

COMMERCIAL CMOS
HIGH VOLTAGE ICs

- |
CLOCK

Pe o d2 Jy Ja s

cD40I8g —@
- é_ 174 CD40BER

r

#3¢ba0asp

o [ I R A A A At I R Y e
cpaGage hc?— |[ - fupooie

|
osll
1 SIGNAL
— :)—b & ) 0lo, oUTPUTS
3I5NALS @ 2
INPUTS
CHANNEL ) 176 CD40498
o— - : .
CHANNEL 2 040668
o @-_' (a)-{cos0s60
EHANNEL 3
o O
. i#a cp40668 H3)(0)
o CHANNEL 4 O" &
SACKAGE ZOUNT
2 - 04008
1 - cD4c49B
-3 - CDACEsD cLaCK . T Yoo
2-CD4a0/6B MAX . ALLOWABLE
SIGNAL LEVEL = —- 0% (Wpp -Vgs)

g ¥ss %-ox
CHAN | CHAN2' CHANS CHAN &

E 92CM- 30928

Fig. 17— 4channel PAM mulr;’plex syﬁem_ diagram.‘ N
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ANALOG lNPiilTs it5v)

+5
r—|._I ’
-5

o
o] @] vpp=+ 5V
Vpp =5V [
CD 40668
e i
o J:w:f
]
INA cD40548 [
c%]
Swp
DIGITAL
cogTROL J)
INPUT:
v ov \ © d) / l
ss” .-
Veg*-5V Vgge~-5V
ANALOG DUTPUTS (15v)

92C5- 30927

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

Q=
|__ 4-10
10.102-0.254)
69-77
{1.753-1.956)

63-71
{1.600-1.803)

v

92C5-35105

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 — CD4068B

1.

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

2.
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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 flows 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
if the switch current flows into ter-
minals 2,3,9, or 10.



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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