CD4066BM/CD4066BC

National
Semiconductor

CD4066BM/CD4066BC Quad Bilateral Switch

General Description

The CD4066BM/CD4066BC is a quad bilateral switch
intended for the transmission or multiplexing of ana-
log or digital signals. It is pin-for-pin compatible with
CD4016BM/CD4016BC, but has a much lower “ON”
resistance, and “ON” resistance is relatively constant
over the input-signal range.

Features

m Wide supply voltage range 3Vto 15V

m High noise immunity 0.45 VDD (typ.)

m Wide range of digital and +7.5VpEAK
analog switching

m “ON” resistance for 15V operation 80Q

m Matched “ON” resistance ARON = 5Q(typ.)
over 15V signal input

m “ON” resistance flat over peak-to-peak signal range

m High “ON”/“OFF” 65dB(typ.)
output voltage ratio @ fjS= 10kHz, R_= 10kQ

m High degree linearity 0.1% distortion (typ.)

@ fis = 1kHz, VjS= 5Wpp,
VDD-V SS= 10V, R1=10kQ

Schematic and Connection Diagrams

m Extremely low “OFF” 0.1 nA (typ.)
switch leakage @ VDd- Vss= 10V, Ta= 25°C
m Extremely high control input impedance  1012Q(typ.)
m Low crosstalk -50dB(typ.)
between switches @ fjS= 0.9MHz, R_= 1kQ
m Frequency response, switch “ON” 40 MHz (typ.)
Applications
m Analog signal switching/multiplexing
¢ Signal gating
» Squelch control
» Chopper
* Modulator/Demodulator
» Commutating switch
m Digital signal switching/multiplexing
m CMOS logic implementation
m Analog-to-digital/digital-to-analog conversion
m Digital control of frequency, impedance, phase, and

analog:signal-gain

Dual-In-Line Package
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Absolute Maximum

(Notes 1 and 2)

V ad Supply Voltage

VI\j Input Voltage

Tg Storage Temperature Range
Pp Package Dissipation

T|_ Lead Temperature (Soldering, 10 seconds)

DC Electrical Characteristics ca4066om (Note 2)

Parameter

IpD Quiescent Device Current

Signal Inputs and Outputs

RON “ON" Resistance
ARon A "ON" Resistance
Between any 2 of
4 Switches
. lis Input or Output Leakage

Switch "OFF"

Control Inputs

VILC Low Level Input Voltage
VIHC High Level Input Voltage
1li§ Input Current

DC Electrical Characteristics cd4066ac (N 2)

Parameter

IpD Quiescent Device Current

Ratings

-0.5V to +18V
-0.5V to Vpp +0.5V
-65° C to +150°C
500 mwW

300°C

Conditions
VDD =5V
v Dd = 10V
vVDD= 15V

R|_= 10knto VPP~VSS

Vc=vDD* V|s=Vsst°VDD

VpD =5V
VDD= 10V
VdD = 15V

R|_= 10 kf2to VDD ~V SS
VC=VDD. V|s =Vss t0 VpD
v Dd =10V

VDD= 15V

VvC =0

V|s= 15V and 0V,

VOS =0V and 15V

VIS =Vss and Vd D
vOS =Vpp and Vss

11IS = +£10mA
Vdd =5V
Vdd = 10V
Vdd= 15V
VDD= 5V

Vpp = 10V (see note 6)
VDD= 15V

VDD* VSS= 15V
VDD > V|s> Vss
VQD > Vc> Vss

Conditions
Vdd=5V
v Dd = 10V
Vpo = 15V
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Recommended Operating Conditions
(Note 2)

3V to 15V
0OV to Vpp

Vpp Supply Voltage
V|n Input Voltage
T/\ Operating Temperature Range

CD4066BM —55°C to +125°C
CD4066BC —40°C to +85°C
-55°C 25°C 125°C
Units
Max Min Typ Max Min Max
0.25 0.01 0.25 7.5 MA
0.5 0.01 0.5 15 HA
1.0 0.01 1.0 30 JuA
2000 270 2500 3500 n
400 120. 500 550 a
220 80 280 320 n
10 £l
5 £1
+50 +0.1 +50 +500 nA
1.5 2.25 1.5 15 \%
3.0 4.5 3.0 3.0 \%
4.0 6.75 4.0 4.0 \%
3.5 3.5 2.75 3.5 \%
7.0 7.0 5.5 7.0 \%
11.0 8.25 11.0 \%
+0.1 +10-5 0.1 +1.0 HA
-40°C 25°C 85°C
Units
Max Min Typ Max Min Max
1.0 0.01 1.0 7.5 ma
2.0 0.01 2.0 15 mA
4.0 0.01 4.0 30 HA
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CD4066BM/CD4066BC

DC Electrical CharacteristiCSs (contu) ca4066bc (Note 2)

-40°C 25°C 85°C
Parameter Conditions Units
Min Max Min Typ Max Min Max
Signal Inputs and Outputs
RON "ON" Resistance rl =10 knto-R O -A--52-
VC=VDD, Vss to VDD
VDD=5V 2000 270 , 2500 3200 n
v Dd = 10V 450 120 500 520
VDD= 15V 250 80 280 300 ft
ARon A"ON" Resistance RL=10kn to VDD~ Vss
Between Any 2 of .
itch VcC=Vdd» Vis = Vss to Vdd
4 Switches Vdad=10V 10 ft
Vdd= 15V 5 ft
11S Input or Output Leakage Vo =O +50 +0.1 +50 +200 nA
Switch "OFF"
Control Inputs
VILC Low Level Input Voltage vis = vss and v dd
Vos = VDD and Vss
IS = £10juA
Vdd=5V 1.5 2.25 15 1.5 \%
Vdd= 10V 3.0 4.5 3.0 3.0 \%
Vdd= 15V 4.0 6.75 4.0 4.0 v
VIHC High Level Input Voltage v Dd =5V 3.5 3.5 2.75 3.5 \%
Vdd = 10V (See note 6) 7.0 7.0 5.5 7.0 \%
Vdd= 15V 11.0 11.0 8.25 11.0 \
IIN  Input Current Vdd-V ss =15V 0.3 +10"5 0.3 +1.0 I'A
VDDAVI|S>VSS
Vdd > vc> vss
AC Electrical CharacteristiCS ta=25-c.tr=1tf=20ns and Vss = 0V unless otherwise specified
Parameter Conditions Min Typ Max Units
tPHL, tp|_H Propagation Delay Time Signal VC=VDD/ C1 = 50 pF, (Figure 1)
Input to Signal Output RL = 200k
VDD =5V 25 55 ns
Vdd = 10V 15 35 ns
vDd = 15V 10 25 ns
tPZH*tPZL  Propagation Delay Time R(_= 1.0 kfi, C1 = 50 pF, (Figures 2
Control Input to Signal and 3)
Output High Impedance to VDD =5V 125 ns
Logical Level Vdd = 10V 60 ns
Vdd= 15V 50 ns
tPHZ* tpLZ  Propagation Delay Time RL = 1-0 kft, C1 = 50 pF, (Figures 2
Control Input to Signal and 3)
Output Logical Level to Vdd =5V 125 ns
High Impedance VDD= 10V 60 ns
vdd= 15V 50 ns
Sine Wave Distortion V¢ =Vdd =5V, VSS=-5V 0.1 %
R1 =10 kft, V]S =5Vp_go = X
(Figure 4)
Frequency Response-Switch VC= VDD =5V, Vss =-5V, 40 MHz
"ON" (Frequency at --3 dB) RL =1 kft, V|[S = 5Vp_p(
20 Logl0O Vos/VosdkHz)-dB,
(Figure 4)
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AC Electrical Characteristics (continued)
Ta= 25°C, tr=tf=20ns and Vss = 0V unless otherwise noted

Parameter Conditions Min. Typ. Max. Units
Feedthrough — Switch “OFF” VDD= 5.0V, Vcc = Vss= -5.0V, 1.25
(Frequency at -50dB) RL= 1kQ, V,s= 5.0Vpp, 20 Logjo,
VCs/V|S= -50dB, (Figure 4)
Crosstalk Between Any Two VID= VC@)= 5.0V; Vss= VC(b)= “5.0V, 0.9 MHz
Switches (Frequency at -50 dB) Ri_=1kQ, vis(a) = 5.0vp.p, 20 Log*o,
vos(B)/VIs(A)= ~50dB, (Figure 5)
Crosstalk; Control Input to VDD= 10V, RiI= 10kQ, R,n= 1.0kQ, 150 LS
Signal Output vee = 10V Square Wave, CL= 50pF
(Figure 6)
Maximum Control Input RL= 1.0kQ, CL= 50pF, (Figure 7)
Vos(f)=12Vos(1.0kHz)
VDD= 5.0V 6.0 MHz
VDD= 10V 8.0 MHz
Vdd = 15V 8.5 MHz
cis Signal Input Capactance 8.0 PF
cos Signal Output Capacitance VDD= 10V 8.0 PF
Cjos Feedthrough Capacitance vV os0oV 0.5 PF
cIN Control Input Capacitance 5.0 75 PF

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not
meant to imply that the devices should be operated at these limits. The tables of “Recommended Operating Conditions” and
“Electrical Characteristics” provide conditions for actual device operation.

Note 2: Vss-OV unless otherwise specified.
Note 3: These devices should not be connected to circuits with the power “ON™.

Note 4: In all cases, there is approximately 5 pF of probe and jig capacitance in the output; however, this capacitance is included in CL
wherever it is specified.

Note 5: V|S is the voltage at the in/out pin and Vgs is the voltage at the out/in pin. Vc is the voltage at the control input.
Note 6: Conditions for V|hc:
a) V|s = Vqd»los = standard B series Igh b) vis= 0V, Iql = standard B series Iql-

AC Test Circuits and Switching Time Waveforms

CONTROL ~ Vaa

IN/OUT _ \ S OUT/IN

s

FIGURE 1. tpHL' tPLH Propagation Delay Time Signal Input to Signal Output

<P2H tPHZ
CONTROL ~ VOD
iuintir 10F 4
= = SWITCHES u
vss c1 1
—|— S0pF ~ Ik "M%

FIGURE 2. tp2H' tPHZ Propagation Delay Time Control to Signal Output

tPZL tPLZ
»PLZ
_ 5%
VDD- Voo
VoL VoL- r

FIGURE 3. tpzL' *PLZ Propagation Delay Time Control to Signal Output

5-163

0d9907Ad/Nd990vAdD



CD4066BM/CD4066BC

AC Test Circuits and Switching Time Waveforms (contu)

Ve-
CONTROL VDD
"vos
Vvis- N,0UTSATOGHESOU T/ t
Vss
< ri
’ 1T
r Vc =Vaqd f°rdistortion and frequency response tests
“ Vq = Vss for feedthrough test
FIGURE 4. Sine Wave Distortion, Frequency Response and Feedthrough
Ve()=Vdo m
CONTROL Vad
10F 4 R —
Vis()* WITCHf y Qs
vss S«lL
Ml
|
Ve(2) =Vss*
CONTROL VDD
- 10F4
vis@. =ov NITCHE “VQsE)
Vs L
FIGURE 5. Crosstalk Between Any Two Switches
ve- tr=20ns- -tf=20n
Vad -
CONTROL Voo
_____________ V
VS| infoutsvli?€hesout/,n T 08
> rin =S cl
S 10k SOpf
r Vos \ CROSSTALK
-
FIGURE 6. Crosstalk: Control Input to Signal Output
VO wlco-  -*j A
1 Voo
Ve i/>n
E—— \ X "y
— —
VIS =VO0- |\ /oUT SWITCHES OUT/** uVos
Vss cL <n
50pF S Ik

FIGURE 7. Maximum Control Input Frequency
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Typical Performance Characteristics

"ON" Resistance vs Signal
Voltage for T =25°C

SIGNAL VOLTAGE (V)S) (V)

"ON" Resistance as a Function
of Temperature for
Vdd- vSs =iov

H 400
350
300
< 250
L: 200
1.t = +25°C
L 10
o 10w -r
i=+25 C
. 'N
< 0 itu
X T 55 C
° 0

8 -6 -4 -2 0 2 4 6 8
SIGNAL VOLTAGE (ViS) (V)

Special Considerations

In applications where separate power sources are used
to drive Vdd and the signal input, the Vqq current
capability should exceed Vqq/R1 (ri_ = effective
external load of the 4 CD4066BM/CD4066BC bilateral
switches). This provision avoids any permanent current
flow or clamp action on the Vdd supply when power is
applied or removed from CD4066BM/CD4066BC.

In certain applications, the external load-resistor current
may include both Vgd and signal-line components. To
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"ON" Resistance as a Function
of Temperature for
VdD -V SS=15V

400
350
300
250

200

e R o
100 -HT1
TA =+425i°C
50
Ta =-55°C
0
8 6 -4 -2 0 2 4 6 8

SIGNAL VOLTAGE (VIS) (V)

"ON" Resistance as a Function
of Temperature for

VDD ~ VSS =5V

8 6 -4 -2 0 2 4 6 8
SUPPLY VOLTAGE (V)S) (V)

avoid drawing V qd current when switch current flows
into terminals 1, 4, 8 or 11, the voltage drop across the
bidirectional switch must notexceed 0.6V at Ta < 25°C,
or 0.4V at Ta > 25°C (calculated from Ron values
shown).

No Vdd current will flow through R|_ if the switch
current flows into terminals 2, 3, 9 or 10.
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