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CMOS Quad Bilateral
Switch

For Transmission or Multiplexing of Analog or
Digital Signals Features:
High-Voltage Types {20-Volt Rating) '

® CDA4066B s aquad bilateral switch
intended for the transmission or multiplex-
ing of analog or digital signals. 1t is pin-for-
pin compatible with RCA-CD40Q16B, but
exhibits a much lower on-state resistance. In
addition, the on-state resistance is relatively
constant over the full input-signal range.

15-V signal-input range
range

fis=10kHz, R = 1kQ2
¥ High degree of linearity: <0.5% distortion
typ. @ fis = 1 kHz, Vis=5Vp-p, Vpp -
Vgs = 10V, R = 10kS2
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 = 250C
u Extremely high control input |mpedan-.e
{control circuit isolated from signal cir-
cuith 1012 Q typ.

The CD40668B 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 simultaneously . 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 ® Low crosstalk between switches: —50 dB
keeps the on-state resistance low over the full typ. @ fis = 8 MHz, R = 1 k{2
operating-signal range. 8 Matched control-input to signal output

. capacitance: Reduces output signal
The advantages over single-channel switches “,::men“ itput sig
include peak input-signal voltage swings equal i _
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, = 100% tested for quiescent current at 20 V

however, the CD4016B is recommended. 5-V, 10-V, and 15-V parametric ratings

B Meets all requirements of JEDEC Tentative
Standard No. 13B,"Standard Specifications
for Description of ‘B” Series CMOS Devices'”

The CD4066B is available in 14-lead ceramic
dual-in-line packages (D and F suffixes),
14-lead plastic dual-in-line  packages
(E suffix), 14-lead small-outline package
(NSR suffix), and in chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVgg Terminal) .................. [ tbrvrareieanermavaraseses =5V IO +20V
INPUT VOLTAGE RANGE, ALLINPUTS ....... i aisseassaseseneeiaerranieonae . =05Vie Vpp +0.5V
DCINPUT GURRENT, ANY ONEINPUT .. ...ttt siireeiasanniansnenrsvieresssssssaisnrnes £10mA
POWER DISSIPATION PER PACKAGE (Pp)

ForTa=-559CHt0 10000 ... cuiin i iieaiaea s raarr s sanran s ernsiaaasrasasiaenss 500mW

ForTa = +1000C 10 +1259G . .. uu. o oeervrareeesraranaeenserennes Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER QUTPUT TRANslSTOR

FOR T, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ....ccccovuieinniannnan .. T00mwW
OPERATING-TEMPERATURERANGE (TA).........ooviannnns e arvrerserrerenssess ~550C o +1250C
STORAGE TEMPERATURE RANGE “atu) ............. eerrerres R -850C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 + 1/32inch (1.59 £ 0.79mm) from casefor 108 MaxX .......ovvireviaverenrnonneas +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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= 15-V digital or +7.5-V peak-to-peak switching -
m 12502 typical on-state resistance for 15-V operation SIG D
& Switch-on-state resistance matched to within 5 §2 over
® On-state resistance flat over full peak-to-peak signal

® High on/off output-voltage ratio: 80 dB typ. @
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FUNCTIONAL DIAGRAM

Applications:

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

® Digital signal switching/Multiplexing

® Transmission-gate logic implementation

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

conversion

# Digital control of frequency, impedanca,

phase, and arialog-signal. gain
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NORMAL OPERATION
CONTROL-LINE BIASING:
SWITCK ON V"= vpp
SWITCH OFF, Vg "0 =Vgs .

Vpp

NOTE :
ALL "P" SUBSTRATES
CONNECTED TO Vpp

P
ALL CONTROL INPUTS ARE V8$  gacs-20m3

PROTECTED BY GMOS
PROTECTION NETWORK

Fig.1 — Scheratic diagram of 1 of 4 identical
switches and its associated control
circuitry.
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ELECTRICAL CHARACTERISTICS 3 [T vocrae g S :
v | |3 T s rewenarone 11H
2’ s 1(Tp) s 41285
N 800K AT
. - 8 e 1 spni
CHARACTERISTIC TEST CONDITIONS LIMITS AT INDICATED ! 2 sooHHH : H
TEMPERATURES {°C) T - sss Y tHHH
E sofiHiibits T
S Wit e i S
Vin |Vop +25 5 200HH sasen! o HHH
d I HRIE L SO T TR g
(v) | (V) |-55 [-a0 [+85 [+125|Typ. [Max. ; iwofiH SR T Tt R e
05 | 5 |o.25]0.25] 7.5] 7.5]0.01 ] 0.25 olif FrHH i
Quiescent Device 0.0 10 | 0s] 05| 15[ 1sfoor| 0s] . T T SioNAL VOLTAGE (v — v seca-Erscen
Current, Ipp 015|151 1 11 30] 3oleorl 1| Fig. 2— Typical on-siate resistance vs. input signal
- voltage (ail ).
_ ; 02020 | 5] s]is0]150f002] 5 oo ol tvpes
Signal Inputs (V) and Output (V)
vo- VDD a .suPPLv VOLTAGE (vm vss oV
On-State Ry = 10 k2 returned BT
Resistance, 1, to Vpp — Vss 5 }800| 850 |1200{1300} 470 |1050 g 2501
Max. 2 10 §310] 330|500 550| 180) 400| 2 | |&
Vis=Vsg'to Vpp 15_| 200 | 210 {300 320| 125{ 240 g sob
X : i (723
S I IPY P I o 5
Between Any - RL—10ksz‘ VC-VDD 10 - - — - 10| - Q g 50 Lt 3 2
2 Switches, Ar,,. I D R _ § il itk ey ‘1! ==
) on 15 5 ° o 'ZT§ ir*ﬁﬁ{{'{}?‘ i Iﬁ HH 8 >
-0 -75% -8 -25 O©O 25 L] 5 [} W >
Total Harmonic |Vc=VpD =5V, Vsg=-5V, Vls(p pl INPUT SIGHAL VOLTAGE {Viy) - v $73-2737) o
Distortion, =5V (Sine wave centered on QOV) - - - - 04} - % Fig. 3— Typical on-state vs. input signal voltage 8 SIE
THO R =10 k2, f;s=1kHz sine wave fall types).
_E(jerel:ltcoﬂ Ve=Vpo= 5V Vgs=-5V, Visip. p) 1 5 SUPPLY VOLTAGE (Vo5 ~Vo3 1718 V _';; T
requency =5V (Sine wave centered on OV - - |- |- Jao|- |[MH{ i v i Ii‘f:
Switchon) | g, =1 kg, BworEHHH L L g
£ S2ERIERE 31 IS
~80dB Feed |\, _vesm -5V, V. i ing il
thro covss® - is(p-p) = § HiIH: i i
Freql:ige':\cv. Sine wave centerd onDODV - |- 1- 1= 1|~ [MHz g 200 H T TH T AMBIENT TEWPE P ;j
{Switch off) R =1kQ E sl He 1 -”‘,:r:l-u;?; LRl :ri if
tnput/Output Ve=0v ; 100 P tfk}i”ifc%
Leakage Currenti V.. = 18V;V_ .= +0.1 (201 | +1 +1 |+109) +0.1 {uA s 3 HH UL
(Switchoff) {0V, Vi = OV 18 g % : Ei1vevil
lis Max. Vos =18V o ; Sau
- - 0 -75 -8 -28 O 25 ]
VglAl=Vpp = INPUT SIGNAL VOLTASE {Vig) — v -
-50d8 +5V, Vi(B) = Vgg 8 ) 2c3-27329M
= —5V - - - - - |MHz :
Crosstalk Sdsé si)urr.e Fig. 4— Typical on-state resistance vs. input signal
Frequency RLE‘ T kQ voltage (all types).
p R|_ 200 k2 5 2 40 7
ropagation — — _ — T 1Tt a
Outay (Sranal GND C|_ > DSSF o — ~ — ~T7o 20] s i AMSIENT TEMPERATURE (T,) zs-cﬁhg 1"3 i 1H;
{nput to Signal |Vi; = 10V (Square : F Jaiisis HHET
Output} tpq wave centered on 5 V Wl 11—~ |7 15 soaliHHH 34 t
te. t§=20ns g i ;
Capacitance: % 400
Input, C;¢ Vpp=1t5V - _ — — 8 - w o0t T
Output, Cos |VC=Vss=-5V o e e N e e |
200
Feedthrough, &
Cios B e - |05 B g 100 et
& Gt
-0 -75 -5

INPUT SIGNAL VOLTAGE {V,g) — V¥ 92C5-2733081

1 Fig. §— on-state resistance vs. input signal
voltage (ali types).
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ELECTRICAL CHARACTERISTICS {cont'd) Voo KEITHLEY
- - NS
10K$ AL |
v {" wet |
CHARACTERISTIC TEST CONDITIONS LIMITS AT INDICATED N Vs C [pusTTen| "TeSeR"
TEMPERATURES (9C) | X
. T
T
VDD 25 s B2C5-22716
(V) |55 [ 40 [+85 [+125] 1yp. | max.
) i ’ Fig. 7 — Ch ! on-state r
Control (V¢) - 7 circuit,
Control Input ! <10pA
Low Voltage, Vis=Vss. Vos= Vpp 5 1 1 1 1| - 1
ViLe Max. and 1wl 2 21 2 2f - 2| v
Vis=Vpp. Vos =V zsvc |
s S e 2] 2] 2| 2| - | 2 ey e
5 35 (Wi INPUT = TERM. 1, OUTPUT » TERM. 2
Control Input . - - >
High Voltage, See Fig. 6 10 7 (Min.} v 1
VIHC 15 11 (Min.) g
Input Current, Vis<Vpp 5
Iy Max. Vpp - VS =18V 18 [O0.1 201 |£1  |£1  [£10-D[+0.1 JuA || 8
VCC =< VDD - Vss ]
Crosstalk (Con- V=10V (Sq. Wave) 5
trol Input to te, 1 =20 ns 10 | - - - - 50 - |mv
Signal Output} RL =10k )
Turn-On and Vin= VoD 5 |- |- |-}~ 135 70 =
i Turn-Off tp, tf =20 ns - INPUT VOLTAGE () —V  92CS-30915
| . ! 10 | - — — - 20 40 fns
= F
“ greolﬁs gation (F::LL = ?Ok?z 15 | — _ _ _ 15 30 Fig. 8—Typical ON characteristics for 1 of
4 Channels.
Vis = VDD, V§s = GND,
RL =1k} to gnd,
Maximum C| =50 pF, 5] -1|- — - 6 —
Control Input V¢ =10 V(Square 10 ] - | - - — 9 —  [MH:z
Repetition Rate | wave centered on 5 V)
tr, t§ = 20 ns, 15 | - - - - 9.5 - o¥a] AWBIENT TEMPERATURE (Ta1-25%C -1 -
Vs = % Vo @ 1 kHz 3 S N L
Input & A ; / L]
Capacitance, — - 1-1- 5 75 |pF ||1¥ o e i
o E - QU\:\“'L“/ i *'*'; r/ -
g o | A @Sw ]
% % 0
g 2 —1 =
Switch input Switch Output, é = oA Broess|
' l;s {mA} Vo (V) g ¢ G
Vpp | Vis 5 - i g T q)vss B
V) (v) | -55°C | —40°C | +25°C | +85°C | +125°C | Min. | Max. 10 : I
5 "o 0.64 0.61 051 0.42 0.36 04 © SWITCHING FREQUENCY {1)—kHz
0 ! X ! - - - 9205 - 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 15 —4.2 —4 -34 -2.8 -2.4 13.5 -
—_— _C_ir _____ MEASURED ON BOONTON
Do T oo T anreE
| YeITBV o vpprasv JEST FIXTURE CAPACITANCE
I |
- | CD40E6R |
Vis : 1 oF S swiToHES Vos Ot Jautoas[ T°
o o ia =Vl Caske A
0 i) 92¢5-30986 | vssTUaV.
=+ <+
Kig, 6— Determination of r n 25 8 test condition for contrai input
high voltage { VIHCs specification. Fig. 10 — Capacitance test circuit.
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Ve Vss Voo
Ya'Voo | cD4066B
1 OF 4
SWITCHES
Vg =

ALL UNUSED TERMINALS
ARE CONNECTED TO vg§

92¢5- 30922

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

Ve *¥pp Voo
21y 20ms
cpaosse | Vos
VOF a
Vpp | SWITCHES

(L3

Vssé 50 oF

ALL UNUSED TERMINALS ARE CUNWCYED-YO Vgg
9205 30925
Fig. 14 — Propagation delay tpy He tpyyy controi-

signal output. Delay is measurad at
Vo level of +10% from ground (turn-on)

or on-state output level (turn-off).
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Fig. 12 — Propagation deiay time signal input {' Vi
to signal cutput (Vo).
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Fig. 13 — Crosstalk-control input to signal output.

INPUTS
-
NOTE
MEASURE INPUTS
SEQUENTIALLY,
TO BOTH Vpyp AND Vss-
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgs:
MEASURE CONTROL
INPUTS ONLY
32CS-275%%

Yoo

RO

vss

bty

Fig. 16 — Input leakage current test circuit.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

QOVOR@ |© - . amg T LT 1
::: Pe h vz ) e | a?&ro—-—(:% E cnima: te
O—@-_ cpaoies »—@ -~
174 CDACEER {7 OR0
1 i _1
06509000

CD4G49B

(#3¢Ba0a9

SIGNAL
QUTPUTS

CD406E8

SI5MALS G 12
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CHAN C 176 CD4049B
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CHANNEL 2 040668
© O ®
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C- 0
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: CHANNEL 4
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PACKAGE ZQUNT
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Fig. 17— 4channsl PAM multiplex system diagram. .
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ANALDG INPEIJTS ts5y)
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Fig. 18 — Bidirectional signal transmission via digital control logic.
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CD4066BH
CHIP DIMENSIONS AND PAD LAYOUT

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensians 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.

3-170

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 Ri_
it the switch current flows into ter-
minals 2,3,9, or 10.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated
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