Technical Data . 1=51-00

CD54/74HC4066 File No. 1777
CD54/74HCTA4066 '

High-Speed CMOS Logic

HARRIS SEMICOND SECTOR 27E D 4302271 UD]{?:I_H_B_JI EHAS
. P Quad Bilateral Switch
®*— %_::: Type Features:
«? 11 a Wide analog-input-volitage range: 0-10V
1O _ 4z ® Low "ON”resistance: 25Q @ Vec=4.5V
15Q@Vec=9V
e « Fast switching and propagation delay times

u Low “OFF" leakage current

92C3 - 39881

FUNCTIONAL DIAGRAM

The RCA CD54/74 HC/HCT4066 contains four Independent Family Features:
digitally controlled analog switches that use silicon-gate

| ) u Alternate Source: Philips/Signetics )
CMOS technology to achieve operating speeds similar to s Wide operating temperaturs range:
LSTTL with the low power consumption of standard CMOS CD74HC/HCT: -40 to +85°C
integrated circuits. 8 CD54HC/CD74HC types:
These switches feature the characteristic linear “ON"- 2VtotoVv operation :
resistance of the metal-gate CD4066B. Each switch is H'/%h "‘gg?/’%m“”gg&/ of V. @;/ 5Vaiov
turned on by a high-level voltage on its control input. L = 0%, Nin = 30% cc; @ Vee =
yanig 9 put & CD54HCT/CD74HCT types:
The CD54HC4066 and CD54HCT4066 are supplied in 14- Direct LSTTL input logic compatibllity
lead hermetic dual-in-line ceramic packages (F suffix). The ViL =0.8 V Max., Vin = 2 V Min.
CD74HC4066 and CD74HCT4066 are supplied in 14-lead . CMOS input compatiblity
dual-in-line plastic packages (E suffix) and In 14-fead dual- h<1pA @ Vor, Vou
In-line surface mount plastic packages (M suffix). Both
types are also available in chip form (H suffix).
ny
D“ TRUTH TABLE
ll’ n
| ’—T—‘: L —F’[—nz INPUT SWITCH
nE
J':[l— L off
— H i on

ne—{So—p—— > :j H = HIGH Level
L. = LOW Level

92C€3-39859

Fig. 1 - Logic diagram {one switch).

536




T-£/-1/ —___ Technical Data

v CD54/74HC4066
:l; CD54/74HCT4066
MAXIMUM RATINGS, Absolute-Maximum Values:
m
DC SUPPLY-VOLTAGE, (Vce):
xT {Voltages referenced to ground) -
u’_’. HOT TYPOS e vvevvatsreeeinsessnee st e ts e eaneeeasebaebaea bt aansasneseannnns e errenrrrearn e 0510 4TV
~ HC Types -05to +05V
- DC INPUT DIODE CURRENT, Ik (FORVIK-0.5VORVI>Vee 0.5 V) vvvuinvniinnnnianns sesensanneas .o 20 mA
o DC SWITCH DIODE CURRENT, lok (FOR Vo <-05VOR Vo> Vec 0.5 V). vivineniiiiiiaannsninnenss vevses +20 mA
[ow] ® DC SWITCH CURRENT, 1o, (FOR V> -05 VORVI<K Ve +0.5 V) ... iiiviiiiiiiinariainnnennnnns Veserenes .. venes 25 mA
DC Vec OR GROUND CURRENT (I6c) - v+ v vivnrnrnersarnssnssnsonssnssorssssssss PR sesrasscsnasann itesineens . +£50 mA
= POWER DISSIPATION PER PACKAGE (Po):
[ FOrTa=-4010 +60°C (PACKAGE TYPE E) 11 iuuiieiiiiinarinenrsaentsanssoanossnosstssassosansossvssstonssnns ireeasane, 500 MW
n FOr Ta=+601t0 +85°C (PACKAGE TYPE E) ....iuiiit it iiiieiioasssseniorsseernreaniasnsnan Derate Llnearly at 8 mW/°C to 300 mW
i For Ta=-551t0 +100°C (PACKAGE TYPE FL H) ... iuiuiiniiiiniiiiiiisiiensrionreassesssasarsonninvossassnsios veceracnseed 500 MW
E.‘ For Ta=+100to +125°C (PACKAGE TYPE F, H) ... iiiriiiiiisiiniincniasnneainines Caversanes Derate Llnearly at8 mW/"C to 300 mW
- FOrTa=-40t0+70°C (PACKAGE TYPE M) .. .iviiiiiiieisiansenrnnsansesrcorinteassasasanesssnsnscass Cererrerrsiveasenss s 400 MW
ForTa=+7010 +125°C (PACKAGE TYPE M) ..ivrieirininiiiireinsienienirnsscascanses [ETPRTURN Derate Linearly at 6 mW/2C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta): -
I PACKAGE TYPE F H o ittt ittt it is it e i iie e tas et ts e tnessssnanes Cireerrreaniee veeren veres =550 +125°C
PACKAGETYPEE,M viaee~40t0 185°C
STORAGE TEMPERATURE (Tatg) vt vt vurnerntissntrestsssertsecasonsraceisssrssceassasansssrsnnsssnsos sassaas vieenrs 6510 +150°C
~ LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32in. (1.58 £ 0.79 mm) from case for 108 Max. ..v.vvererrvrsnrrcsronnnnses tereanenn verresredreaees .. +265°C
ll::-J Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
n with solder contacting tead tips ONlY ... vuiiuiiniietiiieerrenrsnorortorincssressossossanarssasssoarsassane vevieseaeanaey ¥300°C
® In certain applications, the external load-resistor current may include both Vcc 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
o notexceed 0.6 volt (calculated from R.a values shown in the Electrical Characteristics Chart). No Veg current will flow through Ry if the switch
o current flows into terminals 2, 3, 9 and 10.
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TERMINAL ASSIGNMENT
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%]
= CD54/74HCT4066
I RECOMMENDED OPERATING CONDITIONS: For maximum rellability, nominal operating condltions should be selected so
that operation Is always within the following ranges: ] -
%) ] LIMITS
CHARACTERISTIC UNITS
wn MIN. MAX.
x Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vec:* )
{ CD54/74HC Types 2 10 :
= CD54/74HCT Types 45 5.5 v
o DC Input Voltage, V¢, and Analog Switch Voltage, Vo Q . Ve
= Operating Temperature Ta: )
~ CD74 Types -40 - +85 o
~ CD54 Types -55 +125 c
m Input Rise and Fall Times t,, ti (Control Inputs)
o at2v 0 1000
m at4.5Vv 0 500 ns
- atgyv 0 250
*Unless otherwise specified, all voltages are referenced to Ground.
l STATIC ELECTRICAL CHARACTERISTICS
CD74HC4086/CDSIHCA066 CD74HCT4066/CD74HCT4068
a h
TEST 74HC/S4HC | T4HC 54HC TEST TAHCT/S4HCT | 74HCT | B4HOT |
. w CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
Y CHARACTERISTIC UNITS .
CON- | Sw- -40/ 55/ CON- | SW- -49/ -85/
+25°C +25°C
TROL [ITCH {Vee +85°C | +125°C | TROL [ITCH [Vce +85°C | +125°C
\ Vis v Vi Vis v
o v v Min [Typ [Max |Min [Max {Min [Max v v Min {Typ [Max [Min [Max [MIn [Max
(=] High-Level 2 |15 [— |— {15~ |15]— 45
C tnputVoitage Vi | — — (a5 Bas| = [= Jaas[~ as|[ = | - - Jwole2l-|=]2]|=2 ]|~
L 9 (63— |— 63| — [6a|— 55 v
1 | Low-Level 2 [—[—]os5]|~ |o5]— |05 4.5
a Input Voltage Vi - -~ |45 |~ |— |135]| — [1.35] — |1.35 — - |to ]~ | —}08]— 108|— [08
= 9 |—{—Jar|— |a7|— |27 5.5
(=] Input Leakage Any
'k_') Current Vec Voitage
= {Any Controt) I or — 10— | — H01|~ |+1 | — |+1 [Botween | — [55 | — | — [+01]| — {21 | — | 21
] Gnd Vee &
1 Gnd KA
%) Off-Switch Vee Vee
[} Leakage \' or [10 f— | — HOA|— [+t ] — |£1 Vi or |86 — |~ HOI|— |&1 | — [&1
1 Current Iz Gnd Gnd .
né “On” Veo 45|~ J25 [80 [ — 106 | — {128 Vec {45 | — |25 |80 | — [106]| — |128
I | Resistance Vee or |6 |— }f20}75 | — |94 |— |13 Vee or [~ ]|—|—=|=]=|=]=1]=~
lo=1mA Gnd |9 [~ f15]60)— [78]|— |95 Gnd [— |~ |=}|—~-]—={~|=|-
{Fig. 2) Aon Vec |45 ) — |35 [95 | — {118 — [142 Vec {45 | — |35 }o5 j — {118| — [142
Vee to |6 |— |24 |84 |~ J105]|— |126| Vee to |—|~]—=}|~f=|=|=-1}|~ 0
Gnd |9 [ — |16 |70 |— |88 | — [105 Gnd [— |~ |—|—]—=|~]=]~
“On" Resistance 451 — | 1 e 451 — | 1 il Bl Bl Bl B
Between Any Two Vee — 16 fj—Jors|—[—-f=1=]=1 wve - I=]=-]==1=-1-1=1-
Switches AR 9 [— {05 —_— =] -] =]-1]=-1=|-=
Quiescent Vee 86 |[—|]—]2 |—|20[— |40 Vee
Device or - 0| — | — (|18 |— |160]| — |320 or — [8§5})—}|—|2 |—]20 |~ |40
Current lec Gnd Gnd
Additionat .
Quiescent Device 45 A
Current per - —_ - === t=]—=1=1]—=| Vec21 — to | — |100 {360 | — |450 ] — |490
Input Pin: 5.5
1 Unit Load Alee”

* For dual-supply systems theoretical worst case (Vi=24V,Vec=55V) speciflcation is 1.8 mA.
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T" 5)-1 / —__Technical Data

v CD54/74HCA4066
i CD54/74HCTA4066
HCT Input Loading Table
-
0 Input Unit Loads *
b=y
a- Al 1
r\-
S . * Unit load Is Alcc limit specified In Static Characteristic
o Chart, e.9., 360 A max. @ 25°C.
~
-
u SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Input t, t = 6 ns)
nJ
- TYPICAL
xr CHARACTERISTIC C. - - UNITS
H pF HC HCT
Propagation Delay Time: tenL
15 4 4
e Switch In to Out teLn
ns
L Switch Turn Off teuz, teLz 15 12 14
r~
rnu Switch Turn On tezu, tezu 15 8 9
Powaer Dissipation Capacitance* Cep - 25 38 pF
a " Cro Is used to determine the dynamic power consumption, per package.
o Po = Cep Vec? fi + Z (Cu + Cg) Vec? fo where: f = input frequency fo = output frequency
= C. = toad capacitance Cs = switch capacitance
tﬂ Vce = supply voltage
%]
A
=z
8 SWITCHING CHAARACTERISTICS (C. = 50 pF, Input t,, t; = 6 ns)
-
hZJ 25°C -40°C to +85°C -55°C to +125°C
v - —
4 CHARACTERISTIC Vee HC HCT 74HC 74HCT §4HC S4HCT ([UNITS
w )
oz Min. Max. [Min. [Max. |Min. [Max.|Min. [Max.|Min: [Max. Mln.TMax.
o -
<T Propagation Delay Time teun 2 [— 160 | —|—|— {78 | —]—~—~1}|9]|—|—
X
Switch In to Out tenL 45| — |12 | — |12 | — |18 ]| — |15 | — |18 ] — | 18
9 | -8 |—-—]—-—}—-|M"]|—=1—-]—}18] - |-
Switch Turn On Delay tezn 2 |—|100| —|—|— {128 — { — | — |1680| — | —
tran 45 — 120 | — |24 | — |25 | — |30 | — |30 | — | 36 ns
9 |— || -~ —|[18]—-}|—|—|18]—]|—
Switch Turn Off Detay 2 | — 180~} —|— 190 — | — | — [|225| — | —
truzytpiz (45 — |30 | — |35 | — {38 ]~ |44 | — |45 | — |53
9 f— 44| —-|—-—]—]3O}|~—~|—|—|8|—]|—
Input (Control) . :
. o] - {=-—{00}|—-|10]|-({10{—1]10| — |10 {— |10 pF
Capacitance
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%]
< CD54/74HCT4066
I ANALOG CHANNEL CHARACTERISTICS - Typlcal Values at T¢ = 25°C
o CHARACTERISTIC TEST CONDITIONS v“’m HC HCT UNITS
~ Switch Frequency Response Bandwidth Fig. 3
= 45 200 200 MHz
a at-3dB (Fig. 12) Notes 1 & 2
[\.
(=) Cross Talk Between Any Two Switches Fig. 4
o 45 -72 -72 dB
o (Fig. 13) Notes2& 3
~ Total Harmonic Distortion 1 KHz, Vis=4Vpp 45 0.022 0.023 %
r-
nJ Fig. 5 Vis =8 Vpp 9 0.008 N/A
nJ
o Control to Switch Feedthrough Fig. 6 4.5 TBE TBE
m mV
b= o Noise 9 TBE TBE
Switch “OFF" Signal Feedthrough . Fig. 7
I 45 -72 =72 dB
(Fig. 13) Notes 2 & 3
a Switch Input Capacitance Cs - : - 5 5 pF
Notes: 1. Adjust input level for 0 dBm at output, f = 1 MHz. 2. Vi is centered at Veo/a,
~ - just i Bm atV,
~ sol. Ta=2s 7 3. Adjust input for 0 dBm at Vis.
n GND=0V

40|~

“ON" - RESISTANCE (RON) — 0
8

1 4
o 20
= Vee=9V,PIN1TO 3
u .—_’——/\ s
Ll 100~
[%¢) L
i 1 i 1 L 1 1 1 1 [ }
= 1] 1 2 E) 4 43 8 ] 7 a ] 10
= INPUTSIGNALVOLTAGE(Vm)-V 92C8-39833
P Fig. 2 - Typical “ON" resistance vs. input signal voltage.
[
— ANALOG TEST CIRCUITS e Ve
= 18
(] O.1pF A
Z A
INPUT c
[
M :[ dB
L L METER 115 =1 MH2 SINE WAVE
x veer2 T A=500
(2. C=10pF
; vos2

d8
= METER
Vee/2

Fig. 4 - Crosstalk between two switches test circuit,

N3 = 1KkHz TO 10 kHz

Fig. 5 - Total harmonic distortion test circuit.

VTC £ _i

118 > 1MHz SINE WAVE
Vp-dl R=508
vos -3 VoS~ c=10pF
6000 SWITCH i
ALTERNATING vVos
ON AND OFF
veez oy <8ns 600Q = S0 pF METeR
fCONT = | MHz
50 % DUTY 4
CYCLE veo/2a 8COPE .
_L T 92CM-39840

Fig. 6 - Controi-to-switch feedthrough noise test circuit.

540

Flg. 7 - Switch off signal fesdthrough.
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tr=8ns - t=6ns
.l INPUT LEVEL
X F——g0%
ty=6ns l-— -.I le-ts = 8 ng i—VCC E Vg
~——————- 90 % ";—_v ——————————— —=—-10% .

SWITCH INPUT

tpzi,
‘I————j e oo 10%.L trLz
GND OUTPUT /__' —_——
tpLH tPHL LOW TO OFF Mo e10% 50 %
l. r_ 50 % tpHZ tpzH
SWITCH OUTPUT fem e N L
OUTPUT S 0% o %

HIGH TO OFF
92CS-38935

SWITCH ON —»te——SWITCH OFF—=r=-SWITCH ON

27E D EB 4302271 0017948 O EEHAS

92C8-39936
Fig. 8 - Switch propagation - delay times waveforms. Fig. 9 - Switch turn-on and turn-olf propagation delay times
waveforms.
54/74HC 54/74HCT
Input Level Vee 3v
Switching Voltage, V, 50% Vec 13V
o GND FOR tpLz AND tpz | |\ . IR":‘. kn. out{ Vcc FOR tpLz AND tazy
o Vee FOR tpyz AND tpzy GND FOR tpyz AND tpzy
[ ICL 50 pF .
o = © 9208-39937
L
(%]
Fig. 10 - Switch on/off propagation delay time test circuit.
=]
P-4
< INO QOouTt
()
-
= ISO pF
u -
v 92¢S-38835
%]
L}
1 4 Fig. 11 - Switch-in to switch-out propagation delay time test circuit.
o=
<t
X
ol e =10pF
Vec=4.5V
™ Ry =500
° =25°C
g ° RS é"“ :fun?o:
: ‘ :
g oE 4
» i :
s :
3
: I i ,
3 " ﬁ 1 g2 e LA
; I 5 A
H 1l 9
5 CL=10pF § H
:fc: ;bs?v § ] *’f__
" Il e oo \ Il
a a 4 * 4 L] 2 4 8a [} 2 [] [] [}
104 105 108 107 108 104 108 168 107 108
FREQUENCY (1) — Hz

FREQUENCY {f] — H2
92¢s-39830
Fig. 13 - Switch-off signal feedthrough and crosstalk vs. fraquency,
Vee=45V.

92C3-39039

Fig. 12 - Switch frequency response, Vec = 4.5V,
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