TG74HC4066 ) CMOS DIGITAL INTEGRATED GIRCUIT
PRELIMINARY DATA TENTATIVE

TC74HC4066P  QUAD BILATERAL SWITCH
The TC74HC4066 is a high speed CMOS QUAD BILATERAL SWITCH fabricated with silicon gate

C2M08 technology.

It consists of four incependent high speed switches capable of controlling either
digital or analog signals with as low power dissipation as that of metal-gate C2MOS IC.
¢ input is provided to control the switch; the switch is ON while the C input is

maintained at high level, and the switch is OFF while at low level.

FEATURES:
. High Speed tpd=12ns(Typ.) (Vee=5V)

Low Power Dissipation.......... Tcc=1nA(Max.) (Ta=25°C)

High Noise Immunity............ VNTHEVNIL=28% Voo (Min.)
. Low ON Resistance....... P .Ron=800(Typ.) (Vgc=5V)
. High Degree of Liniarity...... .DISTORTION=0.05%(Typ.)

(Vee=5V)
Pin and Function Compatible with 4066B
DIP (5-21F)

LOGIC DIAGRAM (PER CHANNEL ) PIN ASSIGNMENT
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TC74HC4066P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT #500mW in the range of
Supply Voltage Range v -0.5~7 v Ta=-40°C~65°C.
pp.y voitage 7ange cc . and from Ta=65°C up to
DC Input Voltage VIN -0.5~V¢ect+0.5 v 85°C derating factor
of -10mW/°C shall be
DC Output Voltage VouT -0.5~Vget0.5 v applied until 300mW.
Input Diode Current 11k +20 mA
R } #%(Q ~500ns at Vgoc=4.5V
+ ,
Output Diode Current Tok 120 mA and this value shall be
DC Output Current oyt +25 mA depend upon V¢¢ as
DC Vee/Ground C t I¢ 50 A follows.
cc/Ground Curren cC m 0 ~1000ns (VCC=2V)
Power Dissipation Pp 500% mi 0 ~400ns  (Vgc=6V)
Storage Temperature Tstg -65~150 °C
d o~
Lead Temperature l0sec Ty, 300 C INPUT and OUTPUT
EQUIVALENT CIRCUIT
RECOMMENDED OPERATING CONDITIONS ———
PARAMETER SYMBOL LIMIT UNIT INPUT INPUT./OUTPOT
\ Vvoe Voo
Supply Voltage vee 2~6 vV 1 i
Input Voltage VIN 0 ~Vgoe v /0 * ‘
C O b or -
Output Voltage VouT 0~vV¢e v o/ 1 '*
Operating Temperatura Topr -40 ~85 °C X T
Input Rise and Fall Time tr.tf 0 NSOO'W ns ad
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°
PARAMETER SYMBOL TEST CONDITION a=25"C 8 3¢ UNIT
vee | MIN. | TYP. | MAX. | MIN. | MAX.
. 1. - - 1.5 -
High-Level Refer to R 2.0 >
Control lnput | Vi | cref to RON 4.5 | 3.15] - - | 315 - v
Voltage specification
6.0 4.2 - - 4.2 -
. - - 0. - 0.5
Low~Level 2.0 >
Control Input Vit |l IgrF!S1.00A 4.5 - - 1.35 - 1.35 v
Voltage 6.0 - - 18| - | 1.8
Ve=ViHe 2.0 - 12000 - - -
ON Resistance RoN | Vi/0=0~ Ve 4.5 - 100 200 - 250
11/0=100sA 6.0 - 60 170 - 210 o
Difference of 2.0 - 50 _ - - )
ON Resistance Ve=Vine
Between Any Two 4RON 11/p=100uA 4.5 - 3 = - -
of Four 6.0 - 2 - - -
Switches .

411



TC74HC4066P

DC ELECTRICAL CHARACTERISTICS (CONTINUED)

=25° =—40~85°C
PARAMETER  |SYMBOL TEST CONDITION Ta=25°C Ta=—40-85°C | yyyp
vee | Min.| tye] max| min.l max.
Input/Output -
Leakage Current Ve=Vric 6.0 +0.1 +0.1
T - 1 = . - - 0. - .
(Switch OFF) OFF 1V1/0=6V, Vo/1=0V
Vi/0=0V, Vo/1=6V A
Input Leakage _ _ _ 11
Current I1N 6.0 10.1 .0
Quiescent _ . _ _ _
Supply Current Icc |VIN=Vgg or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cy,=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION, UNIT
Vee | MIN. TYP.| MAX. MIN.| Max.
2.0 - 13 50 - 60
Propagation Delay Time| tpLH
) Rp,=10kQ 4.5 - 5 10| - 12
(Input to Output) tpHL
6.0 - 4 8 - 10
2.0 - 27 115 - 140
) tpZH
Output Enable Time Ry,=1kQ 4.5 - 14 23 - 28 | ns
tpZlL
6.0 - 12 20 - 24
2.0 - 45 115 - 140
tplLZ
Qutput Disable Time R1=1kQ 4.5 - 16 23 - 28
tpHZ
6.0 - 14 20 - 24
Vgg=-2.5V
Sine Wave Distortion Vin=0.88VRMS 2.5 - ]0.05| -~ - - %
Ry=10kQ
f=1kHz
Frequency Response Vgg=-2.5V
{Switch ON)
Vout Vin=0.88VRrMS 2.5 - 30 - - -
Vin ~ 9B R=1kQ
L= MHz
Feedthrough Vg5=-2.5V
Att ati Switch
enuation ‘”OEF) Vin=0.88Vgms | 2.5| ~- | 1.0] - - -
Yout _ 5048 R =1k
in .
Crosstalk Riy=1ko 2.0 - 25 - - -
Control Input to o 4.5 - 60 - - - mV
\Signal Output ) Rr=10ko
6.0 - 75 - - -
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) TC74HCA4066P

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input tr=tf=6ns) (CONTINUED)

_gco . o
PARAMETER SYMBOL | TEST CONDITION —-- Ta=257C —--BCLVZ‘S\SS ¢ UNLT
Vee MIN.{ TYP.| MAX.| MIN.] MAX.
Crosstalk
(Between Any Two 2.5 - 1.5 - - -
Switches) L MH
- — . z
2. - 20 - - -
Maximum Control Input 5 _ 30 _ _ _
Frequency
6. - 30 - - -
lcontrol 1 T
‘ontr(') nput cIn _ 5 10 — 10
Capacitance 1 S
Switch lnput/Output
on ; p P C1/0 — 6 - - -
pacitance | ™ pF
Feedthrough R T
| - 0. - - -
Capacitance C1-0 ; o>
Power Dissipatioﬁ _ 3 _ - -
Capacitance Cep(1) !

Note (1)

Cpp is defined as the value of internal equivalent capacitance of IC which

is calculated from the operating current consumption without load (refer to

Test Circuit).

Average operating current can be obtained by the equation hereunder.
Ice (opri=Cpp-Voe-f1ntice/é (per CHANNEL)

CHANNEL RESISTANCE (Ron) TEST CIRCUIT IcC(opr) TEST CIRCUIT
VI-0
——(¥ “—*‘j —— Vgo
10011;@—' R A)

D S R S
Vie |o Vee j 71: e ¢ Veo _-ll
& {10 01 o 1/ 01

] g #‘ —
2 Vi » GN:L.~_] ] 1‘___ axp

, i RON:T%E\'Q)
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TC74HC4066P

SWITCHING CHARACTERISTICS TEST CIRCUIT

1. tpLz, tpHZ, tpzls tpzH 6ns 6ns
T Veo
' Ve 90%
—- _J)_ - _L ' 50%
¢ Ve _I l — A1 0% aGND
from = . :
P.0. 0H
Sy Voot 50% ‘30%
[ (S1=Vgg» 8p=0GND) \_
81 L QD __I Vor
R — tpzH tpHZ
i Vor
Voot 50%
(8] =GND, Sp="Vgu) _j_lo% VoL
N - -
2. CROSSTALK (CONTROL TO OUTPUT) LpaL tpry
8V
. 5. CROSSTALK BETWEEN ANY TWO
4 s Voo SWITCHES
from
P.G. { 170 o/1
=] >l B
p { L ann | & l§
- — - ol
3. BANDWIDTH AND FEEDTHROUGH
ATTENUATION
+26V —R5V
° \ 25V
Oﬁ; W TEST ITEM
Sw Vu' +25V|-3dB BANDWIDTH TEST

4,

v 4” @3#

2.5V

FEEDTHROUGH TEST

(»ND(VSU
—R5V
Cr-0s C1/0 6.
C v
Fr=- == ﬂi—l Feqy w
: f25V :
. e ——\ I
i ‘{C Veo l
1 Y H '
! 10 0/1 !
Crro ] ! i
% L GND (Vgg) # C1/0
! T asv !
. e

Vee
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) TC74HC4066P

RoN-VIN CHARACTERISTICS (TYP. ) tpLH, tpHL-VCC CHARACTERISTICS (TYP.)
T 71 7T 11 -
LS === Vog =45V §, i Ta=257C
a n T N\ m = \ Cp, =50 pF
> 5 |~ E w or
z 80— 3 S e e > 5 pF
2 e E ] Lq Cy,= 50 pF P
- P — ot 2 o
R I 8 et T ™N 45
o g d st -+
i %4/ A — B e, N
I .
w40 jL S 3t \
2] >IN o] 5
@ I é‘ ? cp,= & pF
= 20 | =0
= Ir,0= 10008 LA
1 | ra=2s7C B i
5 R 1
-3 - - 1 2 5 0 1 2 3 4 5 6
INPUT VOLTAGE Vi/g — (Vag/R) (V) SUPPLY VOLTAGE Vgg (V)
tpLz, tpHz-Yee CHARACTERISTICS (TYP.) tpZL,tpZH-Yoc CHARACTERISTICS (TYP.)
. S—
Cp, =50 pF + Cp,=50pF
— 1] Rp=1kQ | N A Rp=1kQ
g s0 1-———‘ - Ta=25C g 9 —t— Ta=25C
53 T e EE - ]
- sol—1 B )
e » ™~ ! } T
SIS N o = M
iE T - 4 <
= B 2
av NN,*__ &l “ﬂ M
s 4 5 T
& & 0= —- S —
5 - = T
e} L. 1 © —-t s
5 L | i 5 L
0 1 2 3 4 5 6 0 1 2 3 ¢ 5 6
SUPPLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vgc (V)
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