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CD54/74HC4051, CD54/74HCT4051 File Number 1676
CD54/74HC4052, CD54/74HCT4052
CD54/74HCA4053, CD54/74HCT4053

High-Speed CMOS Logic

HARRIS SEMICOND SECTOR 27E D W 4302271 0017921 2 EMHAS
A 1§ vee . ’
i P R P Analog Multiplexers/
3 LI N
o » L oteme  Demultiplexers
m‘&{ R B2 Type Features:
84 I s m Wide analog input voltage range: & 5 V max.
vee - ho o, =u Low “on” resistance:
oo & 9 70 Qtyp (Vec-Vee = 4.5 V)
— 40 Q typ (Vec-Vee =9 V)
a Low crosstalk between switches
CD54/74HC/HCT4051 w Fast switching and propagation speeds
TERMINAL ASSIGNMENT ® “Break-before-make” switching

The RCA CD54/74HC/HCT4051, 4052, and 4053 are digi-
tally controlted analog switches which utilize silicon-gate
CMOS technology to achieve operating speeds similar to
LSTTL with the low power consumption of standard CMOS
integrated circuits.

These analog multiplexers/demultiplexers control analog
voltages that may vary across the voltage supply range (i.e.
Vee to Vee). They are bidirectional switches thus allowing
any analog input to be used as an output and visa-versa.
The switches have low “on" resistance and low “off”
leakages. In addition, all three devices have an enable
control which when, high, disables all switches to their
“off” state.

The CDS54HC/HCT4051, 4052, and 4053 are supplied in
16-lead hermetic dual-in-line ceramic packages (F suffix).
The CD74HC/HCT 4051, 4052, and 4053 are supplied in
16-lead plastic packages (E suffix) and in 16-lead surface
mount plastic packages (M suffix). All devices are also
available in chip form (H suffix).

Family Features:
= Wide Operating Temperature Range:
CD74HC/HCT: -40 to +85°C
u Alternate Source is Philips/Signetics
# CD54HC/CD74HC Typeés:
2 to 6 V Operation, control; 0 to 10 V, switch
High Noise Immunity:
NiL = 30%, N =30% of Ve, @ Vec =5V
8 CD54HCT/CD74HCT Types:
4.5to 5.5 V Operation, control; 0 to 10 V, switch
Direct LSTTL Input Logic Compatibility
Vu = 0.8 V Max., Vin=2 V Min.
CMOS Input Compatibility
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Fig. 1 - Functional diagram of HC/HCT4061.
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CD54/74HC4052, CD54/74HCT4052
CD54/74HC4053, CD54/74HCTA4053
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Technical Data

T8/

v CD54/74HCA4051, CD54/74HCT4051
= CD54/74HC4052, CD54/74HCT4052
B cDs54/74H C4053, CD54/74HCT4053
N .
MAXIMUM RATINGS, Absolute-Maximum Values: (All voltages referenced to Gnd unless otherwise shown)
M DC SUPPLY-VOLTAGE (Vec-Vee) veee 0510 105V
MU DO SUPPLY-VOLTAGE (VEC) - vttt ttttttnt et et ee et taenttetastnsastasssossnsnssnmtosarsssnrneres vearrereess =050 47V
O DO SUPPLY-VOLTAGE (VEE) ..+t eeee ettt ettt et e e et e e e e et e e et ea e et e e e st e an et aba s e erennanins R R A .
P DCINPUT DIODE CURRENT, lx (FORV, < -0.5V OR Vi > Veg + 0.5 Ve et inrrarerernreeeeirnnensnrinersennrones veervereneas s T20MA
3 pC SWITCH DIODE CURRENT, lox (FOR Vi < Vee 0.5 V OR V; > Vec + 0.5 V) i it i s Lerreaeane . 220 mA
g ® DC SWITCH CURRENT (FORV, > Vee -0.5 VOR Vi< Vec + 0.5 V) Lutiniiiiiinniiniinieiieeaiioniosierissasisnnes [ vees. T25 MA
DC Ve OR GROUND CURRENT (I6C) + ¢ e v vtttneneersnarenreasrnesusersssseseeeacassssssorossnsisarsassasesssnsss Vheseseaenns 150 mA
= DC VeE CURBRENT [lEE) vttt ittt ttetttnetneeatsneasasesansneeeatssesneensassossensasssesnstasesrsnssnsanionsons seseeesa =20 MA
- POWER DISSIPATION PER PACKAGE (Pg):
n FOr Ta=-4010 +680° C (PACKAGE TYPE B} o .utiriittistitenr e tateratseenntsssatssstsossnsssensasssssesteesonnesansaos
rnd For Ta=+60to +85°C (PACKAGE TYPEE).......ccvvveinnnnn.
(=] For Ta = -55 to +100°C (PACKAGE TYPE F, H)
m For Ta = +100 to +125°C (PACKAGE TYPE F, H)
= FOr Ta=-4010 +70°C (PACKAGE TYPE M) ...ttt ittt a e et aa e eraenraeenserttanrtensnnsns Pedeienes .. 400 mW
For Ta= +7010 +125°C (PACKAGE TYPE M) ...ttt iieeetineenernrineanennroarnnsn Derate Linearly at 8 mW/°C to 70 mW
! OPERATING-TEMPERATURE RANGE (Ta): '
PACKAGE TYPE FLH ..ottt ittt aeariatertraaatranraarnrensanannnns L T .. -66 to +125°C
PACKAGE TYPEE, M -40 to +85°C
Y STORAGE TEMPERATURE (Tatg) . -ttt vnrntiinaientaraeieararectaetersnsscsensnsosstonsssesassssns Versrserannen seee. -65t0 +160°C
LEAD TEMPERATURE (DURING SOLDERING):
t At distance 1/16 £ 1/32in. {(1.59 £ 0.79 mm) from case fOr 10 S MAX.  ...iititennierernreernrnesassasrassrnsnorsnrsarenas . +265°C
n~ Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) ’
] with solder contacting 1ead tips ONlY . . vt ittt i it ie et rararannsaretansssensssnssassnson Cevesreriasaes ceves ¥300°C
® In certain applications, the externai load-resistor current may inctude both Vcc and signal-line componerts. To
avoiddrawing Vcc current when switch current flows into the transmission gate inputs, the voltage drop across the
bidirectional switch must notexceed 0.6 volt (calculated from Ron values shown in Electrical Characteristics chart).
No Vec current will flow through Ry if the switch current flows into terminal 3 on the HG/HCT4051; terminals 3 and
[v4 13 on the HC/HCT4052; terminals 4, 14 and 15 on the HC/HCT4053.
S RECOMMENDED OPERATING CONDITIONS:
s  For maximum reliability, nominal operating conditions should be selected so that operation is always within
Lt the following ranges:
%] -
LIMITS
A RISTIC - © UNITS
=Y CHARACTE MIN. MAX.
= Supply-Voltage Range (For T4 = Fuli Package-Temperature Range) Vcc:* )
8 CD54/74HC Types 2 6 v
— COD54/74HCT Types 4.5 55 Vv
= Supply-Voltage Range (For T, = Full Package-Temperature Range) Vec-Vee
,';)J CD54/74HC Types  CD54/74HCT Types See Fig. 4 2 10 v
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Veg:” 6 v
ﬂ CD54/74HC Types  CDS54/74HCT Types See Fig. § 0 )
o DC Input Control Voltage, V, Gnd Vee N
oz Analog Switch I/0 Voltage. Vis Vee Ve v
; Operating Temperature T,:  CD74 Types -40 +85 °c
CDS54 Types -55 +125 °C
Input Rise and Fall Times t., ti atovy 0 1000 ns
at4.5v 0 500 ns
at6 Vv 0 400 ns

“Unless otherwise specified, all voltages are referenced to Ground.
Recommended Operaling Area as a Function of Supply Voltages.
8
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2 CD54/74HC4051, CD54/74HCT4051 :
<t
T CD54/74HC4052, CD54/74HCT4052
N CD54/74HCA4053, CD54/74HCT4053
0
STATIC ELECTRICAL CHARACTERISTICS
-3
g CD74HC/CDS4HC4051,4052,4053 CD74HCT/CDS4HCT4051,4052,4053 s
- TEST T4HC/S4HC 7AHC S4HC TEST T4HCT/S4HCT 74HCT S4HCT
g CHAR- CONDITIONS TYPES TYPES TYPES CONDITIONS TYPES TYPES TYPES T8
UNI
o} ACTERISTIC -40/ -58/ -40/ 88/
Vis Vi |Vea |Veo +25°C Vis Vi | Ves | Vo +25°C
+85°C +125°C +85¢C +128°C
~a v v |v v v v [vilv
r~ Min { Typ [Max | Min {Max | Min |[Max Min | Typ |Max | Min |Max { Min | Max
n High-Leval 2 15 | —~ — j1.5 }— |15 | — 45
nJ Input 45 [395 | — [ — [815] — Jais ) — o |2 {~|—-]2}=]2{—-{V
‘_?1 Voitage  Vin 8 42 |~ f— |42 | — |42 | — 5.5
= Low-Level 2 — {— ]05 | — |o5 |~ JOS§ 45
Input 45 | — — J135] — 1135 | — [1.35 to - — |o&s | — jo8 | — jo8 v
Voltage  Va B EIE R E e 55
N “On" Vec [ 45 | - 70 |180 | — 200 | — |240 0 45 | — 70 |160- | — 1200 ] — [240
Resistance or 0 8 — {60 |10 ] — J175 | — |210 - t=-l-f{=-]=-]-f{-1-1- Q1
A Ve
lo=1mA A Vex 4545 | — |40 1120 | ~ |150 | — ] 180 -45 |45 | — 1 40 |120 | — j150 | — [ 180
lon or
Ll Veo Q 45 | — 80 |180 | — 225 | — |270 0 45 | — S0 |180 | — j235 )1 — 210
Vi
~ (Fig. 15) 0 " fo e [- oo o]~ Jooo]~ Jasofsamafsame |- | = [= = |—= | =)< <1< a .
n Vie 45 Jas | — [as [1a0 | — [162]— {105 | as | as [-a5]as [ = Tas [1a0| — [1e2 | = [1es
MaximumQn” o fas|—Jwo |- |~|=-]-]J-JHo|lnc [o]as][-Jw]|[-]=-]-j-]=
Resistance
betwsen any o 8 — |8s | — - - _ —_ _ — _ - - P _ — —_ 0
two channels
ARen 45|45 |- s [ |- |-}~ 1]- 4s5jas |- | s |- ]|=-]-{-1|-=
o Switch On/OH | o0 guiten
<O Leakage OFF:
When Vig=V(
£~ Currant  Iu on Vi .ec Vo -
(@) Voa 2 Vex;
L 142 Channels | When Vis=Vea. 0 |8 |~ = |01 - f+1]|]— |21 0 | 6 |~ | — [+01] — |+t | — |+t
Voa = V. -
(% {4053) Forswien | o 15 15 [— = loa|— o = |21 5 | s {— = [t —[#1t|=]&1
4 Channels ON: 0 8 - = 01| — 1 | — [ &1 0 6 — | =~ |00 — | # | = | &1
=] All A : A
=z (4052) ¢ . Vi -5 5 — | = jF02 | — [*2 | — | %2 -5 5 — | = [#0.2{ —~ | *2 | — | £2
< 8 Channgls { ©of Vis & Vos 0 |6 |— | — jg02] — [+2 | — |2 0 | 6 | — | — [H02] ~ |£2 | — |2
Voitage Lavels
et (4051) g6 Lev 5 s [ — | — 204 — [24 | — |24 S5 |- | — [404] — 124 | = | 24
; Cantrot lnput Vee
Lt Leakage - o [0 Je | — |- Jr00]— [ |— Jz1] — - §5 1 = | — Jx04] — | £t | — | £1 | pA
[2¢) Current  he Gnd
%) Quiescent When -
— Device Vis = Vee, 0 6 el 8 — |80 | — 160 0 |55 ]| — | — 8 — |80 | — | 160
14 Veo Same | Same
Current  Iec Voa = Vee,
[0 o0 wn or as as HA
2 an
<< ¢ Gnd HC | HC :
pus Vis = Vee, -5 5 - - 18 | — 160 | — |320 45|65 | — | — |16 | — |60] — |320
Vos = Vx
Addittonal
Quissecent
Davice 48
Current Vee-2.1 to | — [100 360 | — |450 [ —~ [490 | pA
per input pin.
1 unit load 55
Alec*

* For dual-supply systams theoretical worst case (V1= 24V, Vec = 5.5 V) specifications is 1.8 mA.
** Any voltage betwesn Vec & Gnd. . -

HCT Input Loading Table

Type Input Unit Loads*
4051, 4053 All 0.5
4052 All 04

*Unit Load is Alcc limit specified in Static Characteristics
Chart, e.g., 360 yA max. @ 25°C.
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Technical Data

*Ceo is used to determine the dynamic power consumption, per package.
Po = Cep Vo2 fi+ X (CL + Cs) Vee? fo
fo = output frequency
fi = input frequency.
C.= output load capacitance.
C, = switch capacitance
Vee = supply voltage.

T-5/-/%

v« CD54/74HC4051, CD54/74HCT4051
T CD54/74HC4052, CD54/74HCTA4052
J CD54/74HCA4053, CD54/74HCT4053
= SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, Input t, t, = 6 ns)
Ln
n c. Typical UNITS '
E CHARACTERISTIC SYMBOL oF 2051 2052 2053 NIT
i, HC |HCT | HC |HCT | HC | HCT
g Propagation Delay ’

terL 15 4 4 4 4 | 4 4 ns
ﬁ Switch IN to OUT to ‘
g Switch Turn-off (S or E) tenz, touz 15 | 19 19 21 21 18 18 ns
R Switch Turn-on(S or E) tozu, tezy 15 | 19 23 27 29 18 20 ns
I | Power Dissipation Capacitance* Cro — 50 52 74 76 38 42 pF
(=]
8]
l'\-
n

SWITCHING CHARACTERISTICS (C, = 50 pF, Input t,, t, = 6 ns)

25°C -40°C to +85°C -55°C to +125°C
ac | CHARACTERISTIC | SYMBOL | Vee |Vec | HC HCT 74HC | 74HCT | 54HC | 54HCT |UNITS
O Min. |Max. | Min. [Max. | Min. |Max. [ Min. [Max. | Min, {Max. | Min. [Max.
= | Propagation Delay, ol2|—1|60| —|—|~—]781—|—={—=1]9]|—=1-=-
3 | switen in to out toun o fas| — 2| —|12|={1s]|=|15]—]|18]|—=11s
[P4] trrL 0 6 —_ 10 —_ — — 13 _ —_ — 15 —_— —_
4051, 4052, 4053 45|45 — |8 |— |8 | —f1wo|—|1w0]—|12]|=1]12
2 Maximum 02 | —Jaos| = | = —=1J280[ =] =] = J840| — | —
S | Switch 4051 0 |45| — |45 | —|a5 | — |56 | — |56 — |68 | — |68
O | Turn "Off o6 | —]s|—-|—|~]a8|~]—|—=]|867]|=]=
= | Delay from 45|45 — Ja2 | — |32 — |4 | —]4a|— |48 | =48
td | SorEto tonz o2 | —TJ2so| = = =135~ =] —]a8] — | =
U1 | Switch a5 |t 0 |45| — (50| — 50|~ |63 |~1|63|—|78]—]T7s.
v Qutput 0 6 - B - —-|—|88]|—|—=|—=1]65] | —
- 45|45 — |38 | — 38| — |a8| — |48 — |57] — |57 ns
o= 0 2 | —J210| — | -} —|265) — | — | — {315 — | —
o 0 |as| —ja2| —~|4aa] —~|53] —|65]|—]63|— 1|68
T 4053 o6 | —Ja|—-|—-]—-]|a8] =] —]| =184} =1]— :
45|45 — {29 | — |31 | — |3 | — |39 | |aa | —]ar
Maximum 0 2 — 125 — | — | —|280]| — | — | — {340 — | —
Switch 4051 0 |45| — a5 | — |55 | — |56 | — |69 | — |68]— 1|83
Turn “On" 0 6 — 138 | - — | — |48 ] — | — — 57 | — | —
Delay from 45145] — 132 | — |39 | — |40] — |49 ]| — |48 | — | 59
SorEto tezL 0 2 — 1325 | — — — | 405 ] — — — | 490 | — _—
Switch 4052 | tozn 0 |45~ |65 |~ |70 — |81 | — |68] — |98 | — |t05
Output 0 6 -8 |- —}—]169}] —| -] —1]8]| —| =
45|45 | — |46 | — 48 | — |58 | — |60 — |e0 | — | 72
02|t = =[=1l25] =] == 1Ta30| = | =
0 (45 — j 44| — |48 | — |55} — |60 ] — |66 | — |72
4053 o |6 |—jar|—|=-f—=|ar]=|=|=1|58 ||~
45|45 | — (31 | —[3a ]| — |30 — |43 —]ar]—]5s1
'c?::;c(i?;':;m) C il Bt Bl B el B e A R R el A R R
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HARRIS SEMICOND SECTOR

T-5/-12 ,
Technical Data
CD54/74HC4051, CD54/74HCT4051
CD54/74HC4052, CD54/74HCT4052
CD54/74HC4053, CD54/74HCT4053

ANALOG CHANNEL CHARACTERISTICS — TYPICAL VALUES AT Ta = 25°C

CHARACTERISTIC SYMBOL | CONDITIONS TYPES VEE (V) | Vec (V) | HC/HCT | UNITS
Switch Input Capacitance Ci All . 5
. 4051 25 F
Common Capacitance Ccom 4052 12 p
4053 8
4051 145
Minimum Switch Frequency 4052 -2.25 2.25 165
Response @ -3 dB . See Fig. 8 4053 ) 200 MHz
Figs. 11, 13, 15 Max Notes 1, 2 4051 180
4082 _-45 45. 185
4053 ~>200
4051 N/A
Crosstalk Between 4052 -2.25 2.25 (TBE)
Any Two Switches See Fig. 7 4053 (TBE) dB
Note 4 Notes 2, 3 4051 N/A
4052 -4.5 4.5 (TBE)
4053 (TBE)
R \ R ) All -2.25 2.25 0.035
Sine-Wave Distortion See Fig. 8 All 45 45 0018 %
4051
E or S to Switch 4052 -2.25 2,25 (TBE)
Feedthrough Noise See Fig. 9 38:113 mv
Notes 2, 3
4052 ~-4.5 45 (TBE)
4053
4051 -73
Switch "OFF” 4052 -2.25 2.25 -65
Signal Feedthrough See Fig. 10 4053 -64 dB
Figs. 12, 14, 16 Notes 2, 3 4051 -75
4052 -4.5 45 -67
4053 -66
Notes:

1. Adjust input voltage to obtain OdBm @ Vos for fin = 1 MH2.
2. Vigis centered at (Vee - Vee)/2.

3. Adjust input for OdBm.

4. Not applicable for HC/HCT4051.
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CD54/74HC4051, CD54/74HCT4051 T-51-13
CD54/74HC4052, CD54/74HCT4052
CD54/74HC4053, CD54/74HCT4053 |
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n, —i

INPUT

fi8=1 MHZ 8INE WAVE
R=2300
C=10pF

92€5-39354

Fig. 6 - Frequency response test circuit.

92C¢5-39355

Flg. 7 - Crosstalk between two switches test ciroult,

VTC £ V _‘_

Ve

Vos

T
ON AND QOFF
Veo/2 e y<8ns soofd 50 pF
fCONT =1 MHz

30 % DUTY =L 3
f18 21 kH2 TO 10 kHz CY_C[:-E Veeo/2 uf

92¢S -33386Ri -

| 8WITCH
ALTEANATING Voa—l

92C5-39352

Fig. 8 - Sine wave distortion test circuit. Fig. 9 - Control-to-swilch feedthrough nolse test clrcuit,

fig 2 1MHz SINE WAVE
R=500
C=10pF

92C$-39353

Fig. 10 - Switch off signal feedthrough.
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v CD54/74HC4051, CD54/74HCTA4051
T CD54/74HC4052, CD54/74HCTA4052
i CD54/74HC4053, CD54/74HCT4053
n
- 048 == y ods
—
g Vo483V
~ -2¢8 322 :—_4:5vv 1/ -2048 Veg" 235V
g RL- 500 i GNDs-2.25V
) PIN 12 703 / \ VEg*-2.28V DJ\;V
—~4d8 - -4048| Ry =500 =Y
- Voot 228V PINI2TO3 AT
~ GNDs-2-28V h
Py Vgg 228V . 54
n -6d8 R =500 -60d8, 4
o PINI2TO 3 ,/ Vcc.q,sv |
i GND=-4.5V
jhl o Veg *+-4-5V
= -a48 -8048 =4 gg*~4-5V |
R 2508
I 1 PINI2TO3 41—
U
-10d8 ~100d8, L LIt
10K 100K ™ 10M 100M 10K 100K ™ oM 100M
a FREQUENCY {#)-Hz 92CS-39349 FREQUENCY () ~Hz 9208~ 39350
w Fig. 11 - Channel on bandwidth (HC/HCT4051). Fig. 12 - Channel off feedthrough (HC/HGT4051).
e 04B —T"TT 0dB 4
ru LT L]
] S,
-2dB GND=*-4.5V -20d8 hdat ’,
-2.2
Y :5550: 3V /ad
AL 2500 PIN4TO3 .y
g ac PIN4TO3 4048 \ LA
= Veg 225V \/;(
U GND2-2.25V — ] 7
| Vgg*-2.25V cods
2] -ed8 %103 7 Vog* 48V
LA GNDx-4.5V
() // VEE*- 4.5V
=z -8d8 -80d8 ,,."'j R 500
(o) PINGTO3
() | OO A |
; -1048 -10048 - ‘ l 1
w 10K 160K iN 10M 100M Tok 100K M 10M 100M
) FREQUENCY{f)~Hz 92¢5-39381 FREQUENCY {#)~Hz - 9208-39348
m Fig. 13 - Channel on bandwidth (HC/HCT4052). Fig. 14 - Channel olt feedthrough {HC/HCT4052).
oz 0d8
n
<C 0d8
T T N Veg* 2:25V .
'”‘Bf GND=-2.25V
Vgg=-2.25V
Vept4-5V EE
-1d8 cc N RL =500 ==
GNDs=-4.5V PIN 5704 s
VEg*— 45V H -404dB - L~
RpL= 508 /;
-2d8 PIN5TO4 | 3
/ d Vee*45V
Vecr22sv ||  TS0d8 ez 7| aMo=-a8y
— A Vgp=- 4.5V
"8 Veeo-aasv /fl‘ A Res son
Russon  t | _8048 AL PIN5T04
PIN5TO4 -
-a4d8
-100d8
10% 1o FREGUENCY I - H1 'O 1oom 1ok 100K FRE;:ENCY(')—H'IUM 1oom
92C8-39429 9208-39430
Fig. 15 - Channel on bandwidth (HC/HCT4053). Flg. 16 - Channel off fesdthrough (HC/HCT4053).
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CD54/74HC4051, CD54/74HCT4051
CD54/74HC4052, CD54/74HCT4052
CD54/74HC4053, CD54/74HCT4053
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Fig. 17 - Typical ON resistance vs. Input signal voitage.
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Fig. 18 - Switch propagation delay, turn-on, turn-off times.
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Fig. 19 - Switch on/off propagation delay test circuit. Propagation delay test circuit,
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