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M54HC4051/52/53
M74HC4051/52/53

ANALOG MULTIPLEXERDEMULTIPLEXER:
SINGLE 8 CHANNEL, DUAL 4 CHANNEL, TRIPLE 2 CHANNEL

= LOW POWER DISSIPATION
Icc = 4 uA (MAX) AT TA=25°C

= LOGIC LEVEL TRANSLATION TO ENABLE 5V
LOGIC SIGNAL TO COMMUNICATE WITH
15V ANALOG SIGNAL

= LOW "ON" RESISTANCE:

70Q TYP. (Vcc - VEe=45V)

50Q TYP. (Vcc - VEE=9 V)

WIDE ANALOG INPUT VOLTAGE RANGE: 16V

FAST SWITCHING:

tod = 15 ns (TYP.) AT Ta = 25 °C

LOW CROSSTALK BETWEEN SWITCHES

HIGH ON/OFF OUTPUT VOLTAGE RATIO

WIDE OPERATING VOLTAGE RANGE

(Vec - VEg) =2V TO 12V

LOW SINE WAVE DISTORTION

0.02% AT Vcc - Vee = 9V

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Ve (MINY)

a PIN AND FUNCTION COMPATIBLE WITH
HCC/HCF4051/4052/4053B

DESCRIPTION

These devices are analog multiglexer
demultiplexers in high speed silicon gate C"MOS
technology and they are pin compatible with the
equivalent metal gate CMOS "4000B" series. These
analog switches are bidirectional and digitally

PIN CONNECTION (top view)

B1R F1R
(Plastic Package) (Ceramic Package)

-

M1R C1R
{Micro Package) (Chip Carrier)

ORDER CODES :
M54HCXXXXF1R  M74HCXXXXM1R
M74HCXXXXB1R  M74HCXXXXC1R

controlled.

A built-in level shifting is included to allow them an
input range of up to = 6V (peak) for an analog signal
with digital control signal of 0 to 6V.

Vee supply pin is provided for analog input signals.
They have an inhibit (INH) input terminal to disable
all the switches when high. For operation as a digital
multiplexer/demultiplexer, VEe is connected to
GND.

T HC4051 HC4052 HC4053
CHANN[LS{4 Il ol Voo v CHANNELS{O 1 ol Ve by [[1 18 gl‘JIT/'N
N/oul s ﬂz Wl 2 IN/OUT 2 (- il 2 x cHanngLs N/OUT{bx [ 15l Bx b by
COM OLT/IN [ 1] 1| CHANNELS COM "Y" OUT/IN ] ul 1] INfOUT ey {Is 1 Sfr{,"‘u,
IN/OUT . /1

CHANNELS{7 0 o o ™/ Y CHANNELS{s g o cou x our/m SUTAN N "y}JN/OUT
IN/OUT 5 Qs afj 3 IN/ouT 1 s 1] 0} X CHANNELS IN/OUT ex s 12{] by

INH []s nfl A INH [|s ull 3J IN/out INH ]s nfl A

Ve 7 wf] 8 Vee []? o] A Vee []7 wf B
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M54/M74HC4051/4052/4053

DESCRIPTION

The HC4051 is a single 8 channel muitiplexer
demultiplexer having three binary control inputs A,
B and C to select 1 of 8 to be turned on, and
connected to the output.

The HC4052 has a pair of four channel multiplexer
demultiplexer having two control inputs A and B that

select one of four channels of the two sections.

The HC4053 is a triple two channel multiplexer
demultiplexer having three separate digital control
inputs A, B and C to select independently one of a
pair of channles.

CHIP CARRIER
HC4051 HC4052 HC4053
[*4 3 >
w o4 Z > o~ 55 e >8 % 5 = z J:
70 13 Z §x§> %Y Sg:
Ut ]« 18] common ‘,
70 g . cgmon wion L
NC 6 IS[: NG NC NC eX or cY aY INJOUT
5 4 s oY o 'N/D"ﬁ :: IN/OUT
WNH. B 14 INH. * c\)t(dH. A
9 10 1 12 13
A =
Bz o w o
>H g LZ) O @ pgyrgan T e E M s sorase >822 0w PC11460
TRUTH TABLE (HC4051) TRUTH TABLE (HC4052)
-
|NPUT STATES "ON" CHANNEL |NPUT STATES "ON" CHANNELS
INHIBIT (o] B A INHIBIT B A
L L L L 0 L L L 0X, 0Y
L L L H 1 L L H 1X, 1Y
L L H L 2 L H L 2X, 2Y
L L H H 3 L H H 3X,3Y
L H L L 4 H X X NONE
L H L H 5 X: DON'T CARE
L H H L 6
L H | H|H 7 TRUTH TABLE (HC4053)
H X X X NONE
X-DON'T CARE INPUT STATES "ON" CHANNELS
INHIBIT AorBorC
L L ax or bx or ¢x
——
L H ayorbyorcy |
H X NONE
X: DON'T CARE
2o (N7 SGS-THOMSON
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M54/M74HC4051/4052/4053

IEC LOGIC SYMBOLS

LC13030

HC4051 HC4052 HC4053
(1) MUXDMUX MUXDMUX
: (—‘O) Q 0 A E;)U) 0} o 1nn.(6) N " MUXDMUX
(9) 7 g 221, 7
[ =2 P}
NONN 1 L
[IVERR O N INH _;" . A(”) 200 n (12) ox
1 a (12) 2a1
13 |- n (13
: EH; ’ (13) ? n_(14) ?:G*COM-—<—-——(M) AN 1 -4—'—( ) ay
[—n—
o) 1Z)«com. AN I\ N RO g 19 n@
3) | n.02) ) AR ~ 15) n n (1) oy
COM. —a—» 0...7 n (1) . n (1) v b COM.g—-—-— [
--r—\.E) 5 (3) «&E’) 1y C&ﬁ _'Q'ﬂc x
4'2,(_2) 5 Y- oM <Il>(_2) Y 4 n n (3)
n_(4) n_(4) c— COM, ——a—n—] [e———cy
7 F—— 3Y

LC1304D

PIN DESCRIPTION (HC4051)

PIN DESCRIPTION (HC4052)

PIN No SYMBOL | NAME AND FUNCTION PIN No SYMBOL | NAME AND FUNCTION \
3 COM Common Output/input 1,5,2,4 | 0Y TO 3Y | Independent Input/Qutputs
OUT/IN 6 INH INHIBIT Input
6 INH INHIBIT Input 7 VEE Negative Supply Valtage
7 VEE Negative Supply Voltage 10, 9 A B Select Inputs
11,10,9 | A,B,C | Selectinputs 12, 14,15, | 0X TO 3X | Independent Input/Cutputs
13, 14, 15, 0TO7 Independent Input/Outputs 11
12,1,5,2,4 3 COM Y | Common X Output/input
8 GND Ground (0V) OUT/IN
16 Vee Positive Supply Voltage 13 COM X | Common Y Output/input
QUT/IN
8 GND Ground (0V)
PIN DESCRIPTION (HC4053) 16 Vee Positive Supply Voltage
PIN No SYMBOL | NAME AND FUNCTION
2,1 bx, by Independent Input/Outputs
53 cX, ¢y Independent Input/Outputs
6 INH INHIBIT Input
7 VEE Negative Supply Voltage
11,10, 9 A B, C Select Inputs
12, 13 ax, ay Independent Input/Outputs
14, 15, 4 ax TO cy | Common Output/input
8 GND Ground (0V)
16 Vee Positive Supply Voltage
557 SEs.Tomson
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o4 N1 am1Le}91/4052/4053

FUNCTIONAL DIAGRAM

COMMON X
oUT/IN

(13)

COMMON Y

DUT/IN
3)

LC13000

|

HC4051
Vo (*6) CHANNELS IN/OUT
A
AY
* 7 & 5 4 3 2 1 0
<] @ (2) (3) (1) (12) (15) (14) (13)
A
(1)
B
— F—————— BINARY TO
(10) 1 OF 8
LOGIC LEVEL DECODER
c CONVERSION WITH
INHIBIT
(9)
INH
(6)
Vss (8) Vee (7) LC12990
HC4052
Voo (16) X CHANNELS IN/OUT
3 2% 11X OX
1 (1) {15) (14) (12)
A
(10)
BINARY TO
8 LOGIC LEVEL [;ECO(;_D';R
(9) CONVERSION WITH
INHIBIT
INH
(6)
Ir M (5 (2
oY 1Y 2r 3y
Veo (3) Vee (7) Y CHANNELS IN/OUT
4/10
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M54/M74HC4051/4052/4053

FUNCTIONAL DIAGRAM

I

3INARY TO
1 OF 2
DECODER
WITH
INHIBIT

4

IN/OUT

ey ¢x by ox ay ox

(3 (& (1) @ (3502

HC4053
LOGIC LEVEL Voo (186)
CONVERSION
A
(€D
B
(10)
c
(9)
INH
(6)

Vss (8) Vee (7)

1813010

OUT/IN
ax or ay
(14)

OUT/IN
bx or by
(15)

OLT/IN
©x or cy

T (4)

ABSOLUTE MAXIMUM RATINGS

Eymbol Parameter Value Unit
Voo Supply Voitage Range -0.5t0 +7 \
Vece - Vee | Supply Voltage Range -0.5t0 13 \
Vin Control Input Voltage -0.5t0 Vec + 0.5 1
Vio Switch I/O Voltage Vee- 0.510 Veec + 0.5 \

lck Control Input Diode Current +20 mA |

ok 1/0 Diode Current +20 mA

Ir Switch Through Current +25 mA

lec DC Vcc or Ground Current . +50 mA

Pp Power Dissipation 500 (") mw
Tsig Storage Temperature -65 to +150 °Cc
T ‘ Lead Temperature {10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is natimplied.

(*} 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C 10 85 °C

&7
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M54/M74HC4051/4052/4053

RECOMMENDED OPERATING CONDITIONS

Symbol _ Parameter |

Vee Supply Voltage 2t06 \4
Vee Supply Voltage -6to0 \'
Vece - VEe | Supply Voltage 21012 \'4
Vin Input Voltage 0to Vee \
Vio Input/Output Voltage Vee to Vce v
Top Operating Temperature: ~ M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, 4 Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value N
Symbol|  Parameter | v | vee Ta=25°C -40 to 85 °C |-55 to 125 °C| yp;¢
vy | v 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViHe High Level 2.0 1.5 1.5 1.5
Control Input | 45 3.15 3.15 3.15 v
Voltage 6.0 42 42 42
Vie Low Level 2.0 0.5 0.5 0.5
Control Input | 45 1.35 1.35 135 | V
Valtage 6.0 1.8 1.8 1.8
Ron | ON Resistance | 4.5 |[GND{V|n = Vil or Vic 85 180 225 270
45 | -45| Vo = Voo to Vee 55 | 120 150 180
60| 60| lo<2mA 50 | 100 125 150 |
2.0 |GND|V|y = Vigc or Vic 150
4.5 |GND| Vvo = Vcc or Vee 70 150 190 230
45 | 45| Wos2mA 50 | 100 125 150
6.0 | -6.0 45 80 100 120
ARon | Difference of 4.5 |GND 10 30 35 45
ON Resistance | 45 | .45 Vin =Vikc or Vi 5 12 15 18
Between : | Vo = Ve or Vee Q
Switches 6.0 | -6.0 lio<2 mA 5 10 12 15
lorr | Input/Output | 6.0 [GND| Vos = Vccor +0.06 +0.6 +1.2
Leakage GND +0.1 +1 +2 A
Current 6.0 | -6.0 |Vis= GND or Vcc K
(SWITCH OFF) ViN = Vitc or ViHe
liz Switch Input 6.0 |GND| Vos = Vecor +0.06 +0.6 +1.2
Leakage Curment GND +0.1 +1 +2 A
(SWITCH ON, 6.0 | 6.0 |Vin=ViHc or Vic
OUTPUT OPEN)
I Control Input Vin = Vgc or GND 0.1 0.1 +1 pA
Current ‘&0 GND
lec Quiescent 6.0 |GND 4 40 80 LA
Vin = Vi GND t—
Supply Current [0 [0 " o~ 8 | [ 80 160
6110 [Ny SGS-THOMSON
Y/ ssicrosL zeTRONICS
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M54/M74HC4051/4052/4053

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input t; = ti = 6 ns)

| Test Conditions Value
Symbol | Parameter |y | v | Ta=25°C -40t0 85 °C |-5510 125 °C| ypit
AR 54HC and 74HC 74HC 54HC
| Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Dyo Phase Difference | 2.0 |GND 25 | 60 75 90
Between Input 4.5 |GND 6 12 15 18 ns
and Output 6.0 |GND 5 | 10 | 13 15
T —
45| -45 4 |
trz1 | Output Enable 2.0 |GND| R = 1K@ 64 | 225 280 340
. |
tezn | Time | 4.5 |GND L 18 | 45 56 68 s
(for 4051/4052) 6.0 |GND 15 | 38 48 58
45| -45 18
tez1 | Output Enable 0 [GND | R = 1KQ 50 | 225 280 340
tezrs glmiosa) 45 |GND 14 | 45 56 68 ns
or R IR
6.0 |GND 12 | 38 48 58
‘ 45 |-45 14
teiz | Output Disable 2.0 |[GND| R = 1KQ 100 | 250 315 375
terz | Time 45 (GND 33 | 50 63 7 ns
(for4051/4052) "5 [GND 28 | 43 54 64
45 |-45 29
teLz Output Disable 2.0 |GND| RL = 1KQ 95 225 280 340
terz Tf'mi | 4.5 |GND 30 | 45 56 68 | s
(for 4053) 6.0 |GND 2% | 38 48 58
45| -45 26
Cin Input Capacitance 5 10 10 10 pF_‘
Cio Common Terminal HC4051 36 70 70 70
Capacitance 5.0 | -5.0 | HC4052 19 40 40 40 pF
I HC4053 | | 11 | 20 20 20
Cio Switch Terminal HC4051 7 15 15 15
Capacitance 5.0 | -5.0 | HC4052 7 15 15 15 pF
HC4053 7 15 15 15
Cios | Feed Through HC4051 095 | 2 2 2 |
Capacitance 5.0 | -5.0 | HC4052 0.85 2 2 2 pF
HC4053 075 | 2 2 2
Crp (*) | Power Dissipation | 5.0 |GND!' HC4051 70
Capacitance HC4052 71 pF
HC4053 67 |

(*) Cro is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc{opr) = Cro « Ve  fin + loc

&1
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M54/M74HC4051/4052/4053

ANALOG SWITCH CHARACTERISTICS (GND = 0 V Ta = 25 °C)

. Test Conditions Value
Symbol Parameter Vec | Vee | VIN T Unit
W) | v) |(vp-p) e
Sine Wave 225|225 4 fn=1KHz R =10KQ C_=50pF 0.025
. Distortion 45 | -45| 8 ,0.020] %
60 | 6.0 11 0.018
famax Frequency Adjust fiy voltage to Obtain 0 dBm at Vos. | ALL (%) 120 ‘
Response 205 | 205 Increase fin Frequency until dB Meter HC4051 (**)| 45
(Switch ON) : ; Reads -3dB HC4052 (**)| 70
RL=50Q C_=10pF fin=1KHz HC4053 (**)| 95
45 | 45 sine wave ALL (%) 190
HC4051 ()| 70 | MHz
HC4052 (**)| 110
~FL—— HC4053 (**) | 150 |
6.0 | -6.0 ALL () 200
HC4051 (*}| 85
HC4052 (*) | 140
F HC4053 (**)| 190
Feedthrough ! 2.25 | -2.25 Vin is centered at (Voc - Veg)/2. -50
Attenuation 45 | -45 Adjust input for 0 dBm 50 dB
(Switch OFF) 6.0 | 6.0 R.=600Q CL=50pF fin=1KHz sine wave 50
Crosstalk 2.25|-2.25 Adjust RL at set up so that Is = 0A 60
(Control Inputto | 45 | -45 RL=600Q CL=50pF 140 mV
Signal Output) 60 | 60 fin = 1 MHz square wave 200
Crosstalk 225 |-2.25 Adjust Vi to Obtain 0 dBm at Input -50
(Between Any 45 . -45 RL=600Q CL=50pF fin=1MHz sinewave 50 dB
Switches) 60 | 6.0 50

(*): Input COMMON Terminal, and measured at SWITCH Terminal.
(**): Input SWITCH Terminal, and measured at COMMON Terminal.
NOTE: These characteristics are determined by design of devices.

8/10
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M54/M74HC4051/4052/4053

SWITCHING CHARACTERISTICS TEST CIRCUIT

trLz, tPHZ, tPZL, tPZH.

tpLz, tPHZ, tPzL, tPZH

from |
P.G.

5-10350

BANDWIDTH AND FEEDTHROUGH

CROSSTALK (control to output)

6000

Vee

$-10352

CROSSTALK BETWEEN ANY TWO

ATTENUATION SWITCHES
Yee \
Voo GND Vin [XU—I vee
Q < - = - - /.
RATIN A |
i
oINPT 1
140 arl
YIN T jl)v
IR lg e
2 LS o8 50 pf
GND (Vgg) — VEEI -
GND (VSS) 5- 10154
Cro Cio
5-12353
Cro, Cio o GND (Vgg)
P
! Ve
|
| [ A’ !
t
' © SWOFF
i 1O Qi
O——?—o%& e)
Cuo* ' GND ‘=C|:o
t —— — —
' i
i VEET -
GND (Vgg) 3 tosse
GND (Vss)
[N7 SGS-THOMSON 9/10
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M54/M74HC4051/4052/4053

SWITCHING CHARACTERISTICS TEST WAVEFORM

f—————— V¢
Vinu.

GND

Yeo

v \
c 50%
—f|10% GND
v
Vo1 90% o
(S1=V¢e, S2=GND) 50%
GND

t
ez a# «— PHZ

Vee
Va/i 50%
(S1=GND, Sz =V¢c ) ( 10% v
aL
oz — ¢ tez

SCD7460

CHANNEL RESISTANCE (Ron) lcc (Opr.)

L ‘__f*_,J
L —O— —
§-7129 i Ron: Vl-? (L $-7130

10/10 (N7 SGS-THOMSON
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