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IS/

M74HCA4852

DUAL 4:1 CHANNEL ANALOG MUX/DEMUX
WITH INJECTION CURRENT PROTECTION

LOW POWER DISSIPATION:
loc = 2uA(MAX.) at Tp=25°C
- INJECTION CURRENT PROTECTION:
VaouT<imV at Voe=5V IjysTmA Rg<3.9KQ
= "ON"RESISTANCE at Tp=25°C:
215Q TYP. (Vg = 3.0V)
150Q TYP. (Vge = 4.5V)
160Q TYP. (Ve = 6V)
- FAST SWITCHING:
tg = 8.6ns (TYP) at Ty = 25 °C, Vg = 4.5V
= WIDE OPERATING SUPPLY VOLTAGE
RANGE: Vg = 2V TO 6V
= HIGH NOISE IMMUNITY:
Viin = Vi = 28% Vg (MIN.)
- PIN AND FUNCTION COMPATIBLE WITH
SERIES 4052, 4852
- LATCH-UP PERFORMANCE EXCEEDS
500mA (JESD 17)
. ESD PERFORMANCE:
HBM > 2000V (JESD22-A114B);
MM > 200V

DESCRIPTION

The M74HC4852 is a dual four-channel analog
MULTIPLEXER/DEMULTIPLEXER fabricated
with silicon gate C2MOS technology.

It is pin to pin compatible with the equivalent to
standard HC4052 and MC14052, but features
injection current effect control. This makes this
device especially suited for usage in automotive
applications where voltages in excess of normal

PIN CONNECTION AND IEC LOGIC SYMBOLS

SOP SOP-Large TSSOP
ORDER CODES
PACKAGE TUBE T&R
SOP M74HC4852M1R | M74HC4852RM13TR
SOP-Large M74HC4852MWR
TSSOP M74HC4852TTR

logic voltage are common. The injection current
effect control allows signals at disabled input
channels to exceed the supply voltage range or go
down ground without affecting the signal of the
enabled analog channel. This eliminates the need
for external diode-resistor networks typically used
to keep the analog channel signals within the
supply voltage range. This analog switch is
bidirectional and digitally controlled. It has two
binary control inputs A and B to select 1 of 4 to be
turned on, and connected to the output, and a INH
input to disable all channels.

All inputs and outputs are equipped with
protection circuits against static discharge, giving
them 2KV ESD immunity and transient excess
voltage.
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M74HC4852

CONTROL INPUT EQUIVALENT CIRCUIT

PIN DESCRIPTION

£ N
CONTROL

INPUT o0—a

€sS02830

/0 EQUIVALENT CIRCUIT

CS07450

PIN N° SYMBOL NAME AND FUNCTION
3,13 YCOM, XCOM | Common Output/Input
6 INH INHIBIT Input
7 NC Not Connected
10,9 A B Select Inputs
12,14,15,11, X0 to X3, Independent
1,5,2,4 Y0 to Y3 Input/Outputs
8 GND Ground (0V)
16 Vee Positive Supply Voltage

TRUTH TABLE

FUNCTIONAL DIAGRAM

INPUT STATE
ON CHANNEL
INH B A
L L L X0 YO
L L H X1 Y1
L H L X2 Y2
L H H X3 Y3
H X X NONE NONE
X: Don't care

Voo (16)

(10)
BINARY TO
B 1 OF 4
DECODER
€) WITH

X CHANNELS IN/OUT

X0 X1 X2 X3
(12) (14) (15) (11)

INHIBIT

INH
(6)

GND (8)

(1 6 @ @
YO YT Y2 Y3

Y CHANNELS IN/OUT
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M74HC4852

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \"
ViN Control Input Voltage -0.5t0 Vg + 0.5 \"
Vio Switch 1/0O Voltage -0.5t0 Vg + 0.5 Vv
lek Control Input Diode Current +25 mA
lok I/O Diode Current +25 mA
lcc DC V¢ or Ground Current +50 mA
Pp Power Dissipation SOP 500(*) mwW

TSSOP 450(*) mW
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °C

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

not implied
(*) Power dissipation at 65 °C. Derating from 65°C to 125°C: SO Package -7mW/°C; TSSOP Package -6.1mW/°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \"
Vio Input Output Voltage 0to Vgg \
Vio Static or Dynamic Voltage Across Switch (note1) O0to1.2 \
ViN Control Input Voltage 0to Vgg Vv
Top Operating Temperature -551t0 125 °C
t, t Input Rise and Fall Time (note2) Voo =2.0V 0to 1000

(Channel Select or Enable Inputs only) Vee =3.0.V 0 to 800
Vee = 3.3V 0to 700 ns
VCC =45V 0 to 500
VCC =6.0V 0 to 400

1) For voltage drops across switch greater than 1.2V (switch on), excessive Vg current may drawn; i.e., the current out of the switch may

containboth Vs andswitchinputcomponents. Thereliability ofthedevice willbe unaffected unlessthe MaximumRatings are exceeded.
2) V\ from 30% to 70% V¢ of channel Selected or Enable Inputs

J

3/15




M74HC4852

DC SPECIFICATIONS

Test Condition Value
Symbol Parameter Vee Tp =25°C up to 85°C | up to 125°C | Unit
V) Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Viuc |High Level Input 2.0 1.5 1.5 1.5
Voltage 3.0 2.1 2.1 2.1
3.0 2.3 2.3 2.3 \%
4.5 3.15 3.15 3.15
6.0 4.2 4.2 4.2
Viic |Low Level Input 2.0 0.5 0.5 0.5
Voltage 3.0 0.9 0.9 0.9
3.3 1.0 1.0 1.0 V
4.5 1.35 1.35 1.35
6.0 1.8 1.8 1.8
Ron |ON Resistance 2.0 [ls=2mA 500 | 650 670 700
3.0 Vin =VV'HC or 215 | 280 320 360
ILC
Q
3.3 ls<2mA | Vig = Vg to 210 | 270 305 345
4.5 GND 160 | 210 240 270
6.0 150 | 195 220 250
ARgy | Difference of ON 2.0 [ls=2mA 4 10 15 20
Resistance Vin = Vi or > 12 1
between switches 3.0 N TIHC 8 6
33 || coma ViLe 2 8 12 16 Q
45 | > Vis = Vce/2 2 | 8 12 16
6.0 3 9 13 18
lorg | Input/Output 6.0 VN = Ve or GND +0.1 +0.5 +1.0
Leakage Current A
(SWITCH OFF) 1)
(Any Channel)
lorg | Input/Output 6.0 0.2 £2 4
Leakage Current
(SWITCH OFF) pA
(Common
Channel)
lon | Switch Input 6.0 VN = Vg or GND +0.1 +0.5 1
Leakage Current A
(SWITCH ON, H
OUTPUT OPEN)
||N Control Input 6.0 VIN = VCC or GND +0.1 +0.1 +1 A
Current W
lcc | Quiescent Supply | 6.0 VN = Ve or GND
Current ViN(analog)= GND 2 20 40 | pA
4/15 IS73




M74HC4852

AC ELECTRICAL CHARACTERISTICS (C| = 50 pF, Input t, = t; = 6ns)

Test Condition Value
Symbol Parameter v Tp=25°C up to 85°C | up to 125°C | Unit
JC| TESTCIRCUIT 1
V) Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tphi tpLH | Propagation Delay | 2.0 19.5| 25 29 32
Time, Analog Input | 3 o 12 [ 155 175 19.5
o Analog Output - 7373 11 | 145 16.5 185 | ns
4.5 86 | 11.5 12.5 13.5
6.0 8 10 11 12
tphi tpLH | Propagation Delay | 2.0 23 30 35 40
E,Te L Select o 132 135]17.5 20 23
annel-Select to
Analog Output 3.3 125 | 16.5 19 22 ns
4.5 10 13 15 17
6.0 9.5 | 125 14.5 16.5
tPHZtPZH E‘nable Disable 2.0 95 105 115
o [Tl
Analog Output 3.3 85 95 105 | ns
45 80 90 100
6.0 78 80 80
Cin |Input Capacitance pF
(Digital Pins) 351 10 10 10
Cin |Input Capacitance pF
(Switches Off, Any
Single Analog 6.7 15 15 15
Pins)
Cin |Input Capacitance pF
(Switches Off, Any
Common Analog 22 40 40 40
Pins)
Cpp |Power Dissipation | 3.3 24 pF
Capacitance (*) 5.0 o8

(*) Cpp 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 operating current can be obtained by the following equation. lgc(opry = Cpp X Voo X fin + lcc/8

INJECTION CURRENT COUPLING SPECIFICATION (Tp=-55°C to +125°C)

Test Condition Value
Symbol Parameter v Unit
(\3;3 TEST CIRCUIT 2 Typ.(1) Max.
Vaout |Shift of Output 3.3 0.050 1.0 mV
Voltage of Enabled 5.0 < 1mA, Rg < 3.9KQ 0.100 1.0
Analog Channel
3.3 Iy < 10mA, Rg < 3.9KQ 0.345 5.0
5.0 0.067 5.0
3.3 I < 1A, R < 20KQ 0.050 2.0
5.0 0.110 2.0
3.3 Iy < 10mA, Rg <20KQ 0.050 20
5.0 0.024 20

1) Typical values are measured at Tp=25°C e they are calculated as a difference from Vg1 without Injection Current and Vgt with Injection

Current.

Iy = total current injected into any other disabled channel, one at time.

b7
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M74HC4852

TEST CIRCUIT 1

<
—O &

GENERATOR

D.U.T.

B,

Ry
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O— Vee
R O—0PEN
O—0CND

SC11700
TEST SWITCH
tpLH, tPHL Open
tpzL, tpLz Voo
tpzr, tprz GND
C, =50pF or equivalent (includes jig and probe capacitance)
R| = R1 = 10KQ or equivalent
Rt = Zoyt of pulse generator (typically 50Q)
TEST CIRCUIT 2
Iin
\%
— ] cc
(VINKGND) or (Vee <Vin)
Any disabled channel
Vss<Vin<Vee XXX X Vour
eoeo
Rs
"~ Cs07500
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M74HC4852

WAVEFORM: PROPAGATION DELAY (f=1MHz; 50% duty cycle)

6ns bns
—P
\ 90%
INH 50%
10%
Vv
N 90% O
XCOM, X1 to X3 .
YCOM, Y1 to Y3 / S0%
GND
Pory — ol < {PHZ
v(:C
XCOM, X1 to X3 .
YCOM. Y1 to Y3 50%
10%
V(DL
tpzL — P —> tpLz
CS07870
WAVEFORM: PROPAGATION DELAY (f=1MHz; 50% duty cycle)
Vee
A, B 50% 50%
GND
ten «— tenL
\ Von
XCOM, X1 to X3 . .
YCOM, Y1 to Y3 50% S0% N
VOL

CS07880
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M74HC4852

WAVEFORM: PROPAGATION DELAY (f=1MHz; 50% duty cycle)

Vee
ANALOG IN ) )
XCOM, X1 to X3 50% 50%
YCOM, Y1 1o Y3
GND
=i=F’ILH 4—1’p|H|_
Vo
ANALOG OUT . 0\
XCOM, X1 to X3 50% 50%
YCOM, Y1 1o Y3 \
VoL
CS07890
CHANNEL RESISTANCE (Roy, lec (Opr.)
Vi-o
| ! Vee
> @D INH, A, B 77O
Vee Vin © * ¢ }
- |
N ] 500 4| o1
| |
| |
| |
Lo __]
GND
CS07900
CS07530
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M74HC4852

SO-16 MECHANICAL DATA

DIM. mm. inch
MIN. TYP MAX. MIN. TYP. MAX.
A 1.75 0.068
at 0.1 0.2 0.004 0.008
a2 1.65 0.064
b 0.35 0.46 0.013 0.018
b1 0.19 0.25 0.007 0.010
C 0.5 0.019
ci 45° (typ.)
9.8 10 0.385 0.393
E 5.8 6.2 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 4.0 0.149 0.157
G 46 5.3 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.62 0.024
S 8 ° (max.)
L G X
o cl
[ ) o { 4——)
© <<
|| y : \ . y
A 3
ol S
ed - E .
D M
nl
10 1 1 1 1 [ ‘
16 9
(T8
1 8
S /)
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M74HC4852

TSSOP16 MECHANICAL DATA

PIN 1 IDENTIFICATION (

D

| (T

I

E1

IR

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.

A 1.2 0.047
Al 0.05 0.15 0.002 0.004 0.006
A2 0.8 1 1.05 0.031 0.039 0.041

b 0.19 0.30 0.007 0.012

c 0.09 0.20 0.004 0.0079

D 49 5 51 0.193 0.197 0.201

E 6.2 6.4 6.6 0.244 0.252 0.260
E1 4.3 4.4 4.48 0.169 0.173 0.176

e 0.65 BSC 0.0256 BSC

K 0 8° 0° 8°

L 0.45 0.60 0.75 0.018 0.024 0.030

RN ssisisisisinia P —
al bl lel o “ %—I‘_L E |
|

0080338D
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M74HC4852

SO-16L MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 2.65 0.104
at 0.1 0.2 0.004 0.008
a2 2.45 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.012
C 0.5 0.020
cl 45° (typ.)
10.1 10.5 0.397 0.413
E 10.0 10.65 0.393 0.419
e 1.27 0.050
e3 8.89 0.350
F 7.4 7.6 0.291 0.300
G
L 0.5 1.27 0.020 0.050
M 0.75 0.029
S 8 ° (max.)
L ol le G N
o) cl
[ \ I —
N
<t
=t =
L.H._ e . ) = =
e3 E
D
M
N 000000~ ﬁF
16 9
L
1 8
L‘ ))
U U0UOUUbttd PO13|
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M74HC4852

Tape & Reel SO-16 MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 224 0.882
Ao 6.45 6.65 0.254 0.262
Bo 10.3 10.5 0.406 0.414
Ko 2.1 2.3 0.082 0.090
Po 3.9 41 0.153 0.161
P 7.9 8.1 0.311 0.319
| _
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I
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Note: Drawing not in scale
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M74HC4852

Tape & Reel TSSOP16 MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 22.4 0.882
Ao 6.7 6.9 0.264 0.272
Bo 5.3 55 0.209 0.217
Ko 1.6 1.8 0.063 0.071
Po 3.9 41 0.153 0.161
P 7.9 8.1 0.311 0.319
| _
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Y
Y
A
I
A
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Note: Drawing not in scale
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M74HC4852

Tape & Reel SO-16L MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.

A 330 12.992

C 12.8 13.2 0.504 0.519

D 20.2 0.795

N 60 2.362

T 224 0.882
Ao 10.8 11.0 0.425 0.433
Bo 10.7 10.9 0.421 0.429
Ko 29 3.1 0.114 0.122
Po 3.9 4.1 0.153 0.161

P 11.9 12.1 0.468 0.476
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M74HC4852

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics

All other names are the property of their respective owners

© 2003 STMicroelectronics - All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Iltaly - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States.
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