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High-Speed CMOS Logic
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FUNCTIONAL DIAGRAM

The RCA CD54/74 HC/HCT4066 contains four independent
digitally controlled analog switches that use silicon-gate
CMOS technology to achieve operating speeds similar to
LSTTL with the low power consumption of standard CMOS
integrated circuits.

These switches feature the characteristic linear “ON"-
resistance of the metal-gate CD4066B. Each switch is
turned on by a high-level voltage on its control input.

The CD54HC4066 and CD54HCT4066 are supplied in 14-
lead hermetic dual-in-line ceramic packages (F suffix). The
CD74HC4066 and CD74HCT4066 are supplied in 14-lead

dual-in-line plastic packages (E suffix) and In 14-lead dual-

In-line surface mount plastic packages (M suffix). Both
types are also available in chip form (H suffix).
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Fig. 1 - Logic diagram {one switch).

Low “OFF"” leakage current

Famlly Features:

m Alternate Source: Philips/Signetics
w  Wide operating temperature range:
CD74HC/HCT: -40 to +85°C
8 CD54HC/CD74HC types:
2 Vto 10 V operation ,
High noise immunity: - )
N = 30%, Nin = 30% of Vee; @ Ve =5V & 10V
8 CD64HCT/CD74HCT types:
Direct LSTTL input loglec compatibllity
Vii=0.8 V Max., Vin =2 V Min.
CMOS input compatiblity
h=1pA @ Vo, Vou

TRUTH TABLE

INPUT SWITCH
nE
L off
H on
H = HIGH Level
L =LOW Level
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vec):
(Voltages referenced to ground)

[ L0 Y T- T 3 b bt h e reresrEre e e terar s asassans verriissrraanss05t0 4TV

L LY T T Creensans tervernaisrraenss. ~05t0+105V
DC INPUT DIODE CURRENT, Ik {FORVI<-05VORVI> Ve +0.5 V) ... .oiieiiiiiiinnn, Cersnsanrsan P .20 mA
DC SWITCH DIODE CURRENT, lox (FOR Vo <-058VOR Vo> Vee *0.5 V). i iviinirncrnnranrnnnnnnnss tiseriesrsasaesaaraneass 20 MA
DC SWITCH CURRENT, 1o, (FORV, > -05VORVI<Veec +0.5 V) .. it iriiirnnnnas verenaaas = -~ 11
DC Vec OR GROUND CURRENT {lac) v cvcivnnunnnnccnsrtreesssansssanassssnsnnsanssnanss tesruseensnanne Ceresineann cevnase £50 mA
POWER DISSIPATION PER PACKAGE (Po): )

ForTa=-401t0 +80°C (PACKAGE TYPEE) t1uviuinir ittt aiinensnaetssansssanasnsnesnsssssnssannsnssssntonsanns vineeessres 500 MW

For Ta=+601t0 +85°C (PACKAGE TYPEE) ........iiiiiiiiiaennnaneas tveeemreenimasreaannnan Derate Llnearly ats mW/°C to 300 mwW

For Ta=-55t0 +100°C (PACKAGE TYPE F, H) 1iiiiiiiiiiiiienriiisnsntasnianressrsasssnsrssasisssans veverasrnseracasey 500 MW

For Ta=+1001t0 +125°C (PACKAGE TYPE F, H) .. it iiiiiiinaanirasiannnaainas Crraeaeraea .Dera!e Llnearly at 8 mW/°C to 300 mW

ForTa=-40to +70°C (PACKAGE TYPEM) ...coiviiiiiiinnniaas Ve eataastiasiiaaatsanatanansastranans virrersersiveaeenny s 400 MW

ForTa=+7010 +125°C (PACKAGE TYPEM) ...t iiiiiiriiiinniiinasiantsinssnnnnnns +1eesr. .. Derate Linearly at 8 mW/2C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta): - :

oo Y ] = I o i R Ceraeieaens Ceereanas vsr.s =55 t0 +125°C

PACKAGE TYPE E, M. i it irnrrecarietasiatatssoanssosanssostosasnosstnbscassstsnsrvans esesssescsnness =40 to 185°C
STORAGE TEMPERATURE [Tutg) et tvvernnrnatesianioeisiansosioniossrsestsstssssosssssssnsnssassrsnses vessereriasnss -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm) from case for 108 Max. ....ovvvivernsniensreonasess Ceeiavanrsiasessnneenaensss T265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) :

with solder contacting 1ead HPs ONlY ... v itit i ietnir e e rarsrsarntarsnancrersosnnsosnssnrasorssns eriaan vedaeneaesnas #300°C

In certain applications, the external load-resistor current may include both Vec and signal-line components. To avold drawing Vee current
when switch current flows into the transmission gate inputs, (terminals 1, 4, 8 and 11) the voltage drop across the bidirectional switch must
notexceed 0.6 volt (calculated from Ro. values shown in the Electrical Characteristics Chart). No Ve current will flow through R if the switch
current flows into terminals 2, 3, 9 and 10.
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TERMINAL ASSIGNMENT
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RECOMMENDED OPERATING CONDITIONS: For maximum rellability, nominal operating condltions should be selected so
that operation Is always within the following ranges: . - -

LIMITS
CHARACTERISTIC — - ; UNITS
MIN. MAX.
Supply-Voltage Range (For Ta = Full Package-Temperature Range)} Vec:*
CD54/74HC Types 2 10 ,
CD54/74HCT Types 45 | 55 v
DC input Voltage, V¢, and Analog Switch Voitage, Vo o . - Ve -
Operating Temperature Ta; , -
CD74 Types -40 - | +85 o
CD54 Types -565 +125 C
Input Rise and Fall Times 1, t (Control Inputs) ' :
at2v 0 - 1000 - |
at4.5v 0 - 500 ns
atgv 0 250
*Unless otherwise specified, all voltages are referenced to Ground.
STATIC ELECTRICAL CHARACTERISTICS
CD74HC40668/CD54HC4066 CD74HCT4068/CDT4HCT4086
TEST 74HC/54HC | T4HC 54HC TEST 7AHCT/54HCT | 7aMeT | SaHOT _
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES :
CHARACTERISTIC , _ UNITS
CON- | SW- -40/ -58/ CON- | sw- ~40/ =55/
+25°C +25°C
TROL [ITCH {Vee +85°C | #126°C | TROL [ITCH |Vco | #8°C | w125°¢C
Vi Vis v Vi Vis v -
v v Min [Typ |Max [Min |Max {Min [Max v v Min [Typ [Max |[Min |Max MIn |Max
High-Level 2 [15f— |— |15 ]~ |t5|— 45
Input Voltage  Vin - — |45 PBAS| — | — 345| — |3.15| — — — o2 fj—-1l—]2]—~]2 |-
B3|~ |- |63 — |83 |— 7 65 v
Low-Lavel 2 [—|—]05|~ {o5]— |os 45 . ,
Input Voltage Vi, - ~ |45 [ — | — [135| — h35] — .35 — - |to]|]—~|— 08— |08]|— |08
9 [— =27 |— (27— |27 55 '
Input Leakage Any
Current Vec Voltage
{Any Controt) i or - 10— |~ BHO1] — |1 [ — |+1 |Botween | — [55 | — | — [+09| = [+1 { — | x1
Gnd Vec & -
Gnd - ' HA
Oft-Switch Vee Vee
Leakage Vi or [10 |~ |— Hot|—= [x1]|—= |+ Va or |88 — [ — O] — |£1§— |+
Current Iz Gnd Gnd )
“On" Voo |45 | — |25 J8o [ — [106| — 128 Vee |45 | — |25 {80 | — [106 ] — J128
Resistance Vee or 6 |— 20375 | — (¢4 | — [113 Vee or - === {=]=1-
lo=1mA Gnd |9 |— |157]60 | — |78 |— |95 Gnd |— |—|—=|—}—=|~]|=}—
{Fig. 2) RAoa Veec |45 | — |35 [o5 | — |18 | — |42 Vec {45 | — 135 1os | — [118| — [142 ,
Vee to |6 | — [24 fea |~ J1os|— [128] wee o |—|[—~i{-l=|-[=|=T1~1] n
Gnd |9 |~ |16 70| — |88 [|— [105 Gnd |— |—=|—-f—-|-|=-|=1=
“On” Rasistance 451 — | 1 - | =]=1= ] 451 — | 1 | — 1=~1=1=1-
Between Any Two Vee — e fj=Joms|— |- |=t=]=1 ve - I=l=-|=-1=-1-1=-]1=1-
Switches ARG, 9 |- 1os - ===~ |=}=1]=
Quiescent Vee B |[—1— |2 |— 20— |40 Vee
Device or — |10 |—]1— |18 |— |160| — 320 or — |88} —t—12 11— 20 |— |40
Current leg Gnd Gnd
Additionat .
Quiescent Device 45 - - HA
Current per — — — === ft=]—=|=]—| V2.1 — to | — |100 |360 | — [450 ] — |490
Input Pin: 55
1 Unit Load Adge’

* For dual-supply systams thecretical worst casa (Vi = 2.4 V., Vee = 5.5 V) speciflcation is 1.8 mA.
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HCT Input Loading Table

Input

UnitLoads *

All

1

* Unit load 1s Alee limit specified in Static Characteristic

Chart, o.9., 360 A max. @ 25°C.

SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Inputt, i = 6 ns)

TYPICAL
CHARACTERISTIC C. - < UNITS
pF HC HCT
Propagation Delay Time: tenL
15 4 4
Switch In to Out trun _
ns
Switch Turn Off teuz, teLz 15 12 14
Switch Turn On tezu, teaL 15 8 9
Powaer Dissipation Capacitance* Cep - 25 a8 pF

* Cro I8 used to determine the dynamic power consumption, per package.
fi = input frequency

Po = Cep Vec? fi + X (CyL + Cs) Vee? 1, where:

C. = load capacitance

Vee = supply voltage

fo = output frequericy
Cs = switch capacitance

SWITCHING CHAARACTERISTICS (CL = 50 pF, Input ,, & = 6 ns)

25°C -40°C 1o +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC 7T4HCT | 54HC 54HCT |UNITS
Min. |Max. [Min. (Max. |MIn. |Max. | Min. [Max. |Min. Max.|MIn. [Max.

Propagation Delay Time trLn 2 — |80 | -] -] —175 | -] =t —1]190]—|—

Switch In to Out teme 45 — (12| — 12| — 18| —|18j— |18 ) — |18

-l | —fj—|—-i1|—=|=|=113]~]|~

Switch Turn On Delay trzn - 100 — | — | — {125 — | — |1580 | — | —
tba |45 | — |20 — |24 | — |25 30 | — [30 | — |36 | ns

— 12l -1~ |=1]1s —|=118]=]-=

Switch Turn Off Delay — |50 = | —|— {190 — |~ |e2s| = | =

tenz tz |45 | — |30 | — [35 | — | 38 44 | — a5 | — |53

9 |— 24| —-|~|—=]ao|—-|—-|~—|38]|—-]|-—-

Input (Control) i _

Capacitance Ci - -]}~ ]10]|—-~J]10{—=]10] — 11071 — | 10 pF
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ANALOG CHANNEL CHARACTERISTICS - Typical Values at Tc = 25°C

CHARACTERISTIC TEST CONDITIONS Vcc HC 'HCT, UNITS
Switch Frequency Response Bandwidth Fig. 3 ' ]
4.5 200 200 MHz
at-3da (Fig. 12) Notes 1 & 2
Cross Talk Between Any Two Switches Fig. 4 o
4.5 -72 -72 dB
(Fig. 13) Notes 2 & 3
Total Harmonic Distortion 1 KHz, Vis =4 Vpp 4.5 0.022 | 0.023 %
Fig. 5 Vis=8 Vpp 9 0.008 - N/A
Controt to Switch Feedthrough Fig. 6 4.5 -TBE TBE v
m
Noise 9 TBE TBE
Switch “OFF" Signal Feedthrough : Fig. 7
45 -72 <72 dB
(Fig. 13) Notes 2 & 3
Switch Input Capacitance Cs —_ - — 5 5 pF
Notes: 1. Adjust input level for 0 dBm at output, f= 1 MHz. 2. Vis is centered at Veg/z,
Ta=25°¢ 3. Adjust input for 0 dBm at Vis.
%0 Gno=ov

7
g 401
g L
i Veo=4.5V,PIN1T02
ur T
b
n
g 20/ Vee= 9V, PFIN1TO3
:I :__..--/\'--___ B
; ]
1 I i [ ! 1 1 | ]
0 1 2 3 4 45 5 ] 7 ] ) io
INPUT SIGNAL VOLTAGE (Vig) -V 92c8-39883
Fig. 2 - Typical "ON" resistance vs. input signal voltage.
vee ANALOG TEST CIRCUITS . vee
I vig

L 1pF
n, v O awiren v °'1("F A I swiTcH
18 _"—‘ ON as % _l ON
I 508 10pF - INPUT I

= dB =

Yost

R c
:[ lig=1 MH:SINEWAVE -
500

Vekra 1 METER vee He:
cc/ = = =
, . T | Vec/2 C=10pF
Fig. 3 - Fraquency response test circuit. = R "
vee v Y082 .
SINE | Vis¥in b veor2 —l
WAVE
vis— it 4B
10pF l VOS METER
J_ 10KA ==50pF Vce/2
- I DISTORTION ..l__
ez = METER Fig. 4 - Crosstalk between two swilches test cirouit,
fig=1XHz TO 10kH2 J_
Fig. 5 - Total harmanic distortion test circuit. vee
ve=viL
Yo __L 0.1 uF | r,s 2 1MHz SINE WAVE
vos sl vis—i{ S * ca ?gnp
8000 SWITCH v —F b l _I ’
ALTERNATING 08—
| ON AND OFF R J__ R I
50 pF =
Vee/2 t.h<8ns 800 P — ME‘I?ER )
ICONT = | MHz O vee/2 Vee/2
80 % DUTY 4 _L
CYCLE veerz - 8COPE .
_I_ T 92CM -39840
Fig. & - Control-to-switch feedthrough noise test circuit, Fig. 7 - Switch olf signal fesdthrough. '
540
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~-ty=86ns
INPUT LEVEL
=——80%

t,=0nu“ l-— -I t4=6 ns i—vcc

SWITCHINPUT |/ N\ __ 50 % V : tpzi
J——-—-:] ——————— 10 %T_ tPLz— ' : |
GND OGUTPUT | ' ———-
tpLH I—- r—tpHL LOW TO OFF L —10% —-50%
"PHZ—-'—-I tpzH
SWITCH OUTPUT ey 50 % ————80% ;
ourpu“—-}l————so %

HIGH TO QFF
92CS-39935 " :
SWITCH ON ~~SWITCH OFFT-——--SWITCH ON
8208-39936
Fig. 8 - Switch propagation - delay times waveforms. Fig. 9 - Switch turn-on and turn-off propagation delay times
waveforms.
54/74HC §4/T4HCT
Input Level Vee v
Switching Voltage, V, 50% Ve 13V
' RL=1kQ
GND FOR tpLz AND tpz_ Ve FOR tpLz AND tpr|
Ve FOR tpyz AND tpzy INO DouT GND FOR tpyz AND tpzy
:[:CL 50 pF .
= T g203-30937

Fig. 10 - Switch on/off propagation delay time test cirouit.

INC 16 T—OOUT
I50 pF

92CS-38835

Fig. 11 - Switch-in to switch-out propagation delay time test circuit.

ol cL=10pF T ' ] )
Veg=4.5V m u*;
RL =500
o ?-ao Th =25°C /]
] L x PIN4TOD /
i M g )
£ 2 : 1
a @ d
g - ?E -40 H -
g \ 58 | A
3 " oF ] hi
3 o g3 ' i
§ ug //
Cp=10pF E -1
& B -0 -
Vee= 4. =
toom Loy 7 A H
TAa =25°C
- FIN4 TO 3 100 ‘ m
2 4 4 2 4 88 2 4 &8 2 4 34 2 L} 2 4 4
104 105 108 107 108 104 105 108 107 108
FREQUENCY {t) — Hz FREQUENCY [IJ—Hz _
CI-39019 92C¢S-395830
Fig. 12 - Swilch Irequency response, Ve = 4.5 V, Fig. 13 - Switch-offsignal feadthrough and crosstalk vs, frequency,
Vee=4.5 V. - i
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