CD4066A Types

CMOS Quad Bilateral Switch ot T
For Transmission or Multiplexing of Analog or Digital Signals o::::_g_E_n_clom
RCA CD4066A is a quad bilateral switch Features: our/in -3 1 12 cont
intended for the transmission or multiplex- ® 15-V digital or * 7.5-V peak-to-peak switching sc e B
ing of analog or digital signals. It is pin-for- ® BOS2 typical ON resistance for 15-V operation mrout -4 - wrour
pin compatible with RCA-CD4016, but ex- ® Switch ON resistance matched to within 5 2 over 15-V cont 3] -'l::':n
hibits a much lower ON resistance. In addi- signal-input range 4
tion, the ON resistance is relatively constant m ON resistance flat over full peak-to-peak cont 8 12 ourm
over the full input-signal range. signal range si16 ¢
The CD4066A consists of four independent " High ONIOFfoutput-voluo_e ratio: 6548 e @LWWT
bilateral switches. A single contro! signal is typ. @ fig = 10kHz, R =10k s2cs-227
required per switch. Both the p and the n = High degree of linearity: < 0.5% distor- CD4066A
device in a given switch are biased ON or tion typ. @ fig = 1 kHz, V=6V, FUNCTIONAL DIAGRAM
OFF simultaneously by the control signal. As VDD—Vss™ 10V, Ry =10kQ swiren
shown in Fig. 1, the well of the n-channel = Extremely low OFF switch leakage result- CONTROL Om
device on each switch is either tied to the ing in very low offset current and high vis
input when the switch is ON or to Vgg when effective OFF resistance: 10°pA typ. @ ]
the switch is OFF. This configuration elimi- VDp—Vss=10V.Tp=25C
nates the variation of the switch-transistor ® Extremely high control input impedance L] 5] oo
threshold voltage with input signal, and thus (f:ont‘rol u;?'t isolated from signal CONTROL ] T ln}ov‘"
keeps the ON resistance low over the full circuit): 1072 typ. ) "
operating-signal range. ® Low crosstalk between switches: -50 dB X :1 o TvEL RaNGE:
typ. @ fis = 0.9 MHz, RL =1k NORMAL OPERATION Vgs < Vis =Vpp
The advantages over single-channel switches ® Matched control-input to signal-output  CONTROL-LINE BIASING
include peak inputsignal voltage swings capacitance: Reduces output signal  swirc ofF. v 0" ss Voo
equal to the fl.!” supply voltage, and.more transients ) * ALL CONTROL INPUTS
constant ON impedance over the input- = Frequency response, switch ON = 40 MHz ARE PROTECTED BY
signal range. For sample-and-hold applica- (typ.) CMOS PROTECTION
tions, however, the CD4016 is recommended. ® Quiescent current specified to 15-V NETWORK
These types are supplied in 14-lead hermetic ® Maximum control input leakage current szcs-z1028R2
dual-in-line ceramic packages (D and F~ of 1A at 15V (Full package- vss
suffixes), 14-lead dual-in-line plastic pack- temperature range) Fig. 1 — Scnematic diagram of 1 of 4 identical
age (E suffix), 14-lead ceramic flat package itches and its d | cirsuitry.
(K suffix), and in chip form (H suffix). MAXIMUM RATINGS, Absolute-Maximum Values:
STORAGE TEMPERATURERANGE (T . ... .. ..o -65 10 +125°C
OPERATING TEMPERATURE RANGE |TA):
SPECIAL CONSIDERATIONS — CDA4066A PACKAGE TYPESD, F K, H. ..o -85 to +125°C
PACKAGE TYPE £ . . . . e e -40 1o +85°C
1. In applications where separate power DC SUPPLY VOLTAGE RANGE, Vpp
sources are used to drive Vpp and the (Voltages referenced t0 Viggh . . . . ... ... L -0.5t0 +15 V

signal inputs, the Vpp current capability
should exceed Vgp/R| (R = effective
external load of the 4 CD4066A bilateral

INPUT CURRENT (TRANSMISSION GATEINCL.) . . . . ottt it v e e e e e H1omA
POWER DISSIPATION PER PACKAGE:

FOR Tp =—-401t0 +60°C (PACKAGE TYPE E) . ... ... ... ..., 500 mW
switches). This provision avoids any FOR Tp = +60 to +85°C (PACKAGE TYPE E) Derate Linearly at 12 mW/°C . . .. .. 200 mW
permanent current flow or clamp action FOR Ty = -55t0 +100°C (PACKAGE TYPES D, F,K) . ... ................ 500 mW
on the Vpp supply when power is applied FOR Tp = +100 to +126°C [PACKAGE TYPES D, F, K) Derate Linearly at 12 mw/°C . . . 200 mW
or removed from CD4066A. DEVICE DISSIPATION PER SECTION:

FOR Tp =FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES). . . . .. 100 mW

2. in certain applications, the external ioad-
resistor current may include both Vpp
and signal-line components. To avoid

ALL SIGNAL AND DIGITAL CONTROLINPUTS . . . . . .. ... . ... ... ... Vgg < V| < Vpp
LEAD TEMPERATURE (DURING SOLDERING):

drawing VDD current when switch cur- At distance 1/16 + 1/32 inch {159 ¢+ 0.79 mm) from case for 10smax. . . ........... +265°C
rent flows into terminals 1, 4, 8, or 11, OPERATING CONDITIONS AT Ty = 25°C
the voltage drop across the bidirectional For maximum reliability, nominal operating conditions should be selected
switch must not exceed 0.8 volt (calcu- so that operation is always within the following ranges.
tated from Rop values shown). CHARACTERISTIC Vop MIN. MAX. UNITS
No Vpp current will flow through Ry
if the switch current flows into terminals Supply Voltage Range
2,3,9 0r10. (Tp = Full Package Tempera- - 3 12 \"
3. Minimum biiateral switch output load ture Range)
resistance is 100 £2.
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CD4066A Types

App//catlons.' I50[ AMBIENT TEMPERATURE HH H:g‘x H
®  Analog signal switching/multiplexing = Transmission-gate logic implementation § Tz o T
Signal gating Modulator = Analog-to-digital & digital-to-analog con- lg $ st veer-sy 11 H]
Squelch control  Demodulator version £° I T
. . ‘. . w [11117 HH
Chopper Commutating switch s Digital control of freq y, imped £ 200t =
= Digital signal switching/Multiplexing phase, and analog-signal gain 2 THY
g
& HH
ELECTRICAL CHARACTERISTICS 8 o
2 " A
TEST LIMITS H S : LXiss
—55° 25" +128° g EEESEESR SN T T T
CONDITIONS Values at S?JC,; Kz:upca,cungsc Aply to 5 {§ SEzzist dant : ;L { HH
LA T S Ssensinannansa; = 11!
All Voltfsgu Values Values at -40°C, +26°C, +85°C Apply to E - - - -2 4
CHARACTERISTIC Are in Volts Package UNITS SIGNAL VOLTAGE (V 4] — VOLTS sacs. 239
+25° ) . . .
VDD | o | Lage | vese | s125° Fig. 2 {a) — Typical channel ON resistance vs. signal
w TYP. | MAX. voltage for three values of supply valt-
ge
) 5 025 | — - 75 | 001 | 025 age (Vpp—Vsgsl
ngsc:n;l)::;e Current, || max. 0 05 — - 15 0.01 05 uA
5 | 2 2_5 _ (a0 g.g: ; - T sumriy vorrace T R ARUENT TuscRAToRe
5 — X 15 — 5 . b Voo = Vs ) =SV suwsens i PR 1
E Pkg. 10 - 5 30 | - 025 | & uA 3 ook e T e e
15 = [0 500 | — | 05 |50 3, e
' & A e
SIGNAL INPUTS (V;;) AND OUTPUTS (V) g e Saaassontsass sananss:
Ve RS Eep a ee a
C v v g T R T
Vpp | S5 | e : A TN e
3z
R, - 100" ® ool
S5 220 | 250 | 300} 320 80 | 280 H SsassessssgEcfjsaasseanss: 1 H
w5 -15 |00 § sopbHEHH T HH
+7.8 3 mnSSESSSSHSEmudmmmsmusasa: HH e
o 0to [Yagas: HEHMHHOHH H A
- - - -2
ON Resistance, Ry Max. s +15 Q SIGNAL VOLTAGE (V,,) — VOLTS
-5 to s2cs - 23914
+5 -5
+ .
Of 400 450 520 550 120 500 Fig. 2 (b} — Typical channel ON resistance vs. signal
+10 1] +1; voltage with supply voltage (Vpp—
2% VSS} =5V.
v25 | -25 [P
- 3000 | 3500 | 5200 | 5500 270 5000 kX FEH ’l T
-5 o Oto 2 SUPPLY VOLTAGE (vgp-vgs +10v [T I
+5 & 2001 , e
R, = 10k2° LB ! I
% b SHAE
75| o758 |75 < fHh HHEE
o -75 _ B _ _ 5 _ 2 1 jiaasannaa iEaasss:
ON Resistance Between 15 a +15 to % HAMBIENT TEMPERATURE  (Tal: z{i l— : i
Any 2 of 4 Switches, 0 Q H HH H
R +5 to manshie:
OoN +5 -5 z
or -5 - - - - 10 - g —+H HH ; 3
+10 o |[*10t H .
o i
SesEse
+5 _5 ::‘ ol HHHHTHHEHT + EHA
Sine Wave Response R = 10k - - - - 0.4 - " SIGNAL VOLTAGE (V) — VOLTS I
(Distortion fy = 1eHs Fig. 2 {c) — Typical channel ON resist ignal
1S 9. ¢) — Typical channe; resistance vs, signai
+5 -5 -Spp voltage with supply voitage (Vpp—
DD
Frequency Response Ry = 1kQ Vssl ={0V.
Switch ON v _ _ - _ w | - |MHz
{Sine-Wave Input) 20 Iclg“)—is = -3d8 359 pa
Vis H SUPPLY VOLTAGE (Vpg=Vgs) * 15V &
H
*% | -5 [6ep TH l a3 ETRRTEESEo REARE SRSasE8s
) Ry = 1kQ 3.0 H j2188 sl
Feedthrough-Switch OFF v ~ _ _ _ 196 _ | MHz € JBRE 1! §3sas = =
2010949 55 = -50d8 g Setes
e < H i an: 33
is 2 HEH
VA= @ f MBIENT TEMPERATURE!
c” ¥ Ta) =25 [T T T
input or Qutput Leakage — Voo Vgg z 1008
Switch OFF (Effective +756 - - - - 401 | 100" | pA p y=m
OFF Resistancel #78) -15 H aaes
+5 -5 15 — - - — 0.1 | 100" z -85°c] H
3
Vel A=V p=+5 | (A) of T T
g - - - 8
Vc(Bl=Vgg= -5 sv SIGNAL VOLTAGE (V) — VOLTS
Crosstalk A e pp 92cs-23916
= - - - - 09 -
Between Any 2 of the 4 - MHz Fig. 2 (d) — Typical channel ON resistance vs. signal
Switches (f at —50 dB) V gs(B) *
20 '°910V (A)=_5 B voitage with supply voltage fVDD—
is Vss) = 15 V.
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ELECTRICAL CHARACTERISTICS (Cont'd}

e o

LIMITS
TEST o o o
Values at -56°C, +25°C, +125°C Apply to
 ConpiTions o Ko packages
Afe’;”v;m"“ Values at -40°C, +25°C, +88°C Apply to E
CHARACTERISTIC Package UNITS
| Vop +25°
! 55> | -a0® | 850 |e128°
L v s o 85" 149125 'rvp. [max.
Ve = Voo
VoD | vgg = GND - - - - 20 | 50
Propagation Delay (Signal =5 lc =150F
Input to Signal Qutput) V. = sg. wave ns
g v is
P DD | 1. 14=20ns - - - 10 25
=10 (1nput Signall
Capacitance:
tnput, Cjg - - - - 8 -
Gutput, Coy Vpp = *5 - - - E — ef
Feedthrough, C;o Vec = Vss =8 - - - - 05 | -
CONTROL (V)
Vis = VDD 2 min
N"‘h;e”:"‘"‘““"\" VL g = 10uA 2 2 2 2 [ %0 - v
Vpp ~Vss = 10
1 Leakage C | V< Voo 6
nput Leakage Current, _ -
ey i Vpp - Vss = 18 + 10 1 uA
Vc<Voo ~Vss
VppVss
=10
Crosstaik V. =10
Control Input to c R =0kl -~ - - - 50 | - mv
Signal Output (sq. wave) | - |
tre=Ye | R =300k
Propagation Delay, ‘pdc =20ns Visg 10 - - - - 35 - ns
c_ = 15pF
Vpp= 10, Vgg=GND
Maximum Allowable Control R = 1K, € = 16pF
iti - - - - 10 - MHz
Input Repetition Rate VC - 10 (sq. wave)
it tg = 20 ns
Av. Input Capacitance, Cl - - - - 5 - pF
* Limit determined by minimum feasible leakage measurement for automatic testing.
A 5y mmetrical about 0 volts. ® For all test conditions. Ve*Vss Yoo
Vis*VDD | CcD4066A
| OF 4
Cios SWITCHES
MEASURED ON BOONTON
o —Ak----- 7 CAPACITANCE BRIDGE é
-5 . MODEL 75A [IMHZ]
1] v v Voo *+5V { TEST FIXTURE CAPACITANCE Vss =
| | NULLED OUT ALL UNUSED TERMINALS
ARE CONNECTED TO vgg. 9205723919
| CDAG66A |
O—e— S“"‘gz a 0 Fig. 7 — OFF switch input or output leakage.
| " |
1 | e Ve Voo
Ciszk O 5 F i Oo—
555V
1 ' =20ns Vis | coaosea | Vos
= = | OF 4
92C5-2398 SWITCHES
(%13 10k
Vvss

Fig. 6 — Capacitance test circuit.

ve* Voo

Voo
O

€04066A
{ OF &
SWITCHES

10 %

ALL UNUSED INPUTS ARE CONNECTED TO VsS.

92¢5-23920R1

to signal output (V).

Fig. 8 — Propagation delay time signal input {Vis)

ALL UNUSED TERMINALS

92¢5-2392) ARE CONNECTED TO Vss.

Fig. 9 — Crosstalk-con trol input to signal output.

Ve *Vop vpo
O 20
yste= ns
coa066A | Vos
Vis | OF 4
SWITCHES
300 &
15pF

ALL GNUSED TERMINALS ARE CONNECTED TO Vss

92¢5-23922R1

Fig. 11 — Propagation delay tpq py. tPHL control-

signal output.
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Fig. 3 — Channel ON resistance measurement circuit.

QUTPUT SIGNAL VOLTAGE (Vog) — VOLTS

Fig. 4

3
o

CDA0EE)
Lof &
SWITCHES

ALL UNUSED TERMINALS

ARE_CONNECTED 10 Vss.

- -4 -2 o z “ €
INPUT SIGNAL VOLTAGE (Viy) — VOLTS

szcs-2r

— Typical ON characteristics for 1 of 4

channels.
AMBIENT TEMPERATURE ”"'2°'°+
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Fig. 5 — Power dissipation per package vs. switching

frequency.

REP
Ve RATE

1,=1¢=20ns

420

cpaoeea | Vos
| OF 4

SWITCHES

|5 pF "o

ALL UNUSED INPUTS ARE CONNECTED TO Vss

9205-23923

Fig. 10 - Maximum allowable control input repeti-

tion rate.

Yoo

INPUTS

NOTE:
MEASURE INPUTS
SEQUENTIALLY,
10 BOTH Vpg AND Vss:
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgs-
MEASURE CONTROL
INPUTS ONLY
92¢5-27538

Fig. 12 — Input leakage current test cireuit.

618

Copyrighted By Its Respective Manufacturer



