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CD4066B Types

For Transmission or Multiplexing of Analogor

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

B CD40B6Bis aquad bilateral switch
intended for the transmissian or multiplex-
ing of analog or digital signals. 1t 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 CD40668 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
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 CD40168B is recommended.

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}, ang in chip form (H suffix}. - .

MAXIMUM RATINGS, Absofute-Maximum Values: -

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Features:
= 15-V digital or +7.5-V peak-to-peak switching

m 12502 typical on-state resistance for 15-V operation
@ Switch-on-state resistance matched to within 5 $2 over

15-V signal-input range

® On-state resistance flat over full peak-to-peak signal

range

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

fis= 10 kHz, R = 1kQ2

¥ High degree of linearity: <0.5% distortion
1yp. @ fig = 1 kHz, Vis =5 Vp-p, VDD -
Vgs =10V, R = 10 kS)

® 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 cm:un isolated from signal cir-
cuith: 1012 Q typ.

8 Low crosstalk between switches: —50 dB
typ. @ fi; =8 MHz, R = 1k

8 Matched control-input to signal-output
capacitance: Reduces output signal
transients -

8 Frequency response, switch on = 40 MHz
(typ.)

8 100% tested for quiescent current at 20 V

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’

RN ~0.5V to +20V

Voltages referanced toVgg Terminal) .................. Vemvosnssennsnonias
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5VioVpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT .. ........... S N +£10mA
POWER DISSIPATION PER PACKAQGE (PD)'

ForTa =-55°C 0 +1009C ........... cieen N rase e easeaesr i e enees e 500mW

For T = +1009C to +1 25°c N et Darate Llneamy at 12mW/oC to 200mwW
DEVICE DISSIPATION PER OUT| PUT TRANSISTOR ‘

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Typas) .......................... 100mwW
OPERATING-TEMPERATURE‘BANGE (T, A’ ....... .. -550C to +125°C
STORAGE TEMPERATUHEHANGE‘(T‘ S J T 0. 4 Cagreesacaaes -850C to +150°C
LEAD TEMPERATURE (DURING SOLDERING)

Atdistance 1/18 £ 1/32inch (1.58 £ 0.79mm) from casefor 108 Max ........ooiviiiaviinninianaas +2850C

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that oper-
ation is always within the following ranges:
L. : LIMIT.
QO . CHARACTERISTIC e S UNITS
N O Min. Max.
v 'g L’J)\ Stupply-Voitage Range (For Ta = Full Package-
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nsout -4 *—'Von
SIG &
ouTin -4 —3—‘2”'.
ouTan = 2 9%’"
T3]
o 2 F nsout
$IG O
comB 5 19 oo
CONTC & —OUF/W
SIG ¢
N c
vgg — F insaut
et et
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

1 Digital control of frequency, impedance,

phase, and anialog-signal gain
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Fig.1 — Schernatic diagram of 1 of 4 identical
switches and its associated control
cireditry.
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ELECTRICAL CHARACTERISTICS T TR Ve e :
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. 9 . 1 I spad
CHARACTERISTIC TEST CONDITIONS LIMITS ‘AT INDICATED | g 400l H A
TEMPERATURES (°C) T £ iEEsRE HHHH
s | [E= e
. » 2000 I - Toudat
Vin VDD L 3 f THHTE .;. SHIRH TR 5 £t 4
(V) [tv) [-55 |40 [+85 [125|Typ. [Max. § it it it
05 | 5 |o.25[0.25] 7.5] 7.5/0.01]0.25 ol T
Quiescent Device 0,101| 10 05| 06| 15| 15}0.01| 0.5 LA o m;ﬁ'r SI:NM. :oum: (Vi) —’v sec's»mzm
Current, Ipp 015|158 | 1 11 30| 3oleor] 1| Fig. 2— Ty’picai ;Z-smte J;asistanca vs. input signal
- volta types).
| 020[20 | 5| s]is0]1s0p02] s e B v
Signal Inputs (V) and Output (V)
Ve = VDD ? SUPPLY VOLTAGE (Vpp -Vss 1*10 V.

On-State R = 10 k{2 returned gaoc e I
Resistance, fon | 1o Vipp ~ Vas 5 j800| 850 1200|1300} 470 { 1050 g 20— \ﬁ:}.’em‘fggﬁeﬂwgg

Max: o 10 1310 330|500 s50] 180 a00| 2 | |% a0l i ebYoNE “

Vis =Vssto Vpp 15 1.200 | 210 {300 320| 125{ 240 ¥ ool P $

AOn-State s |- |- 5 I i
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Between Any - | RL=10K{L V= Vpp 0 |- (- |- |- [0 |a g w; : S FE
CHENENEN e e e

-IO -75 -3 -25 O 25 5 5 0

Total Harmonic |Vg=VDD =5V, Ys5=—5V, Vis(np) INPUT SIGNAL VOLTAGE (V;y) - ¥ $EC3-2737I

Distortion, =5V (Sine wave centered on 0V) - = - - 04} — % Fig. 3— Typical on-state vs. input signal voltage
THD R =10 kS?, fis=1kHz sine wave fall types).
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Leakage Currenti Vio = 18V, V= 18 0.1 [20.1 |21 | 1 [£105] x0.1 | pA & TER 5
{Switch off) OV, Vi =0V; %0
lis Max. Vgs =18V . : g

- - -0 -75 -3 -28 O 23 )
VelA)=Vpp= INPUT SIGNAL VOLTABE (Vig) — V -

— +BV, Vp(B)=V s2c5-27320m
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Crosstalk ‘eat Fig. 4— Typical on-state resistance vs. input signal
Frequenc o 50 2 source ypl !
) a Y R L= 1k voitage (all types).

R 200 2 _
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{nput to Signal |Vs =10V (Square B 1l=-1= 1< |- 7 | 18l ém rThE T 1 }14
Output) tpq wave centered on 5V : sool b HHTH S U A :__,‘T\ His
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Capacitance: 2" H : R ETITEE: !
Input, C;¢ Vpp =15V _ _ _ _ 8 _ ; 300§H : - %%
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INPUT SIGNAL VOLTAGE {Vg) — V 92C5-2733081

1 Fig. §— on-state resistance vs. input signal
voltage (all types).
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ELECTRICAL CHARACTERISTICS {cont'd} Voo KEITHLEY
. sin
10 K IS, i
u "I‘l:‘lée I .
CHARACTERISTIC TEST CONDITIONS LIMITS AT INDICATED N ves  fuarren| ToeR"
TEMPERATURES (9C) | x
. T
VDD +25 s 92C5-22716
(V) |-55]| 40 |+85 [+125] Typ. | Max.
’ Fig. 7 — Ch / on-state
Control (V) circuit.
Control Input “is! <10pA
Low Voltage, Vis=Vss.Vos= Vpp 5 1 1 1 1 - 1
ViLc Max. and 1wl 2 2] 2 2f - 2| v
Vis = Vpor Vos = Vss AMBIENT TEMPERATURE(T,) = 25°
15 2 2 21 2] - 2 3 Vot 2.5 V. Vggr 2.5V
5 35 (Min] INPUT = TERM.1,0UTPUT = TERM. 2
Control Input ) - o >
ViHC 15 11 (Min.} g
Input Current, Vis s VBD E
Iy Max. vpp — VSs =18V 18 pO.1 0.1 1 |+1 [x10-5 1201 |uA || 8
Vce < VpD - Vss 5
&
Crosstatk {Con- Ve =10V (Sq. Wave) 3 B
trol Input to te, tf =20 ns 10 | - - - - 50 - |mV 2
Signal Qutput} RL =10k ‘
Turn-On and Vin= VoD 5 | — - - | - 35 70 B = o 1 2 3 4
 Turn-Off tr, t§ = 20 ns INPUT VOLTAGE fvy) —V  92CS-30919
| Propagation CL =50 pF Wl-]1-{-1=-120 40 | ns . . .
. Delay RL =1%k§2 15 | — - — _ 15 30 Fig. 8—Typical ON characteristics for 1 of
4 Channels.
Vis = Vpp. Vss = GND,
R =1 k{l tognd,
Maximum Ct = 50 pF, 5 (-} -1-1- 6 -
Control Input V¢ =10 V(Square 10| - | - _ — 9 - IMHz
Repetition Rate | wave centered on 5 V)
t, = 20 ns, 15 - - - - 9.5 - 10| AMBIENT fEMPERATURE [Y:gl-_z.'::c F L
Vs = %2 Vos @ 1 kHz 3 ‘:;fjff_,;p ] 1 L.
Input & : ey
Capacitance, - - - 5 7.5 | pF g o o e
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E s“ﬁy o~ | i @"‘” —
- g P> ) 3
02 —— - o
Switch input Switch Output, é = ~A : cosonas|
o lis {mA) Vs (V) s - :
Voo | Vis is ‘ os : v, q.)vss _
tvi | (v) | -s5°%c | —a0°c | +259c | +85°%C | +1269°C | Min. | Max. o A
5 0 0.64 0.61 0.51 0.42 0.36 0.4 ’ swiTeHNG FREQUERET 1w
. » » . . - # 9205~ 30920
5 5 —0.64 —0.61 —0.51 —-0.42 -0.36 46 - 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 - 15
1% 18 —4.2 —4 -34 -2.8 -24 13.5 -
Fuon MEASURED ON BOONTON
=== |- _____ T CaPACITANCE BRIDGE
| Ver oV vgoeesv | 'Ywnvzl;uﬁt:zéu:ﬂ‘cnmﬂ
: G : NE{S.LED ouT
-f e | CD4066R |
Vis I 1 OF S SWITCHE S Vos O_T_ s _T_O
rop o Mia ~en] Cacke A
° s 9205-30986 | vssreIV.

Kig. 6— Determination of r

high voltage { V,Hc7';pwifica tion.

as a test condition for control input

92CS 109

Fig. 10 — Capacitance test circuit.
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¥is'VDD | CD4066B
1 OF 4
SWITCHES
Vs -

ALL UNUSED TERMINALS
ARE CONNECTED TO vsg

92¢5- 30922

Fig. 11 — Off-switch input or output ieakage.
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Fig. 14 — Propagation delsy tpy p- tpyy control-
signal output, Delay is measured at
Vs level of +10% from ground (turn-on)
or on-state output level (turn-off).
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Fig. 12 — Propagation delay time signal input (V)
to sigral output (V). -
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Fig. 13 — Crosstalk-control input to sigral output.
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Fig. 16 — Input leakage current test circuit.
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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 dimensions as in-
dicated. Grid graduations are in mils {10—3 inch).

SPECIAL CONSIDERATIONS — CD40668

1.

In applications that employ separate
power sources to drive Vpp and the
signal inputs, the Vpp current
capability should exceed Vpp/RL (R
= 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.

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
it 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.

Tl 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
TI 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
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safeguards must be provided by the customer to minimize inherent or procedural hazards.
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