UNISONIC TECHNOLOGIES CO., LTD

U74HC4052 CMOS IC
DUAL 4-CHANNEL ANALOG

MULTIPLEXER,

DEMULTIPLEXER e

| DESCRIPTION

The U74HC4052 provides common select logic. Each multiplexer
has four independent inputs/outputs and a common input/output.

| FEATURES

* Wide analog input voltage range from -5V to +5V

* Low on-resistance TSSOP-16
* Logic level translation: to enable 5V logic to communicate with £5V
analog signals
* Typical “break before make” built in
B ORDERING INFORMATION
Ordering Number .
Pack Pack
Lead Free Halogen Free ackage acking
U74HC4052L-D16-T U74HC4052G-D16-T DIP-16 Tube
U74HC4052L-S16-R U74HC4052G-S16-R SOP-16 Tape Reel
U74HC4052L-P16-R U74HC4052G-P16-R TSSOP-16 Tape Reel
U74HC4052L-D16-T (1) R: Tape Reel, T: Tube

(1)Packing Type
(2)Package Type

(2) D16: DIP-16, S16: SOP-16, P16: TSSOP-16

(3)Lead Plating (3) G: Halogen Free, L: Lead Free
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U74HC4052 CMOS IC
B PIN CONFIGURATION
2vo [11 O 16] Vec
2v2 [2] 15] 1y2
2z [3] 14] 1Y1
2Y3 [4] 13] 1z
2Y1 [5] 12] 1vo
E [6] 11] 1Y3
Vee [7] 10] so
GND [8] 9] st
B FUNCTION TABLE (each gate)
INPUT(E) INPUT(S1) INPUT(S0) CHANNEL BETWEEN
L L L nYO0 and nZ
L L H nY1 and nZ
L H L nY2 and nZ
L H H nY3 and nZ
H X X none
Note: H=High voltage level; L=Low voltage level, X=don't care
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U74HC4052

CMOS IC

B FUCTIONAL DIAGRAM
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U74HC4052 CMOS IC
| ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vee -0.5~11 V
Vcc or GND Current lcc +50 mA
Vee Current leg +20 mA
Input Clamp Current lik +20 mA
Switch Diode Current Isk +20 mA
Switch Current Is +25 mA
Power Dissipation 500 mwW
DIP-16 12 mW/K
D Ta>70° P
erate above Ta=>70°C SOP-16 D 8 WK
Derate above Ta=>60°C TSSOP-16 5.5 mW/K
Storage Temperature Tstc -65 ~ +150 °C

Note:

B RECOMMENDED OPERATING CONDITIONS

Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNIT
Vcc-GND 20 | 50 [100( V
Supply Voltage V
pply vorag © Voo Vee 20 | 50 [100] V
Input Voltage Vin GND Vee V
Switch voltage Vs VEE Vee | V
Vee=2.0V 6.0 |1000| ns
Input Transition Rise or Fall Rate tr, tr Vee=4.5V 6.0 1 500 ns
Vec=6.0V 6.0 400 ns
Vee=10.0V 6.0 | 250 | ns
Operating Temperature Ta -40 +85 | °C
| STATIC CHARACTERISTICS (T,=25°C)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX |UNIT
Vee=2.0V 15| 1.2 V
High-Level Input Voltage ViH Veo=4.5V 315 24 v
Vce=6.0V 42 | 3.2 V
Vee=9.0V 6.3 | 4.7 \Y
Vee=2.0V 0.8 | 0.5 \Y
Low-Level Input Voltage Vi Vee=4.5V 21 1135 V
Vee=6.0V 28 | 1.8 V
Vce=9.0V 43 | 2.7 V
Vee=10V, Vee=0V, per channel 1 | pA
Analog switch OFF-state current Isorry  [VIN=ViHOr ViL
[Vs |=Vce - Vee all channels 12 MA
Analog switch ON-state current Ision) Vec=10V, Vee=0V, Viv=Vinor Vi 2.0 | pA
[Vs|=Vce - Vee
Vee=6V, Vee=0V, Vin=Vcc or GND 1.0 | pA
Input Leakage Current |
P d WA \/oe=10V, Vee=0V, Vin=Voc or GND 20| pA
Vin=Vec or GND Vec=6V, Vee=0V 80 | pA
Quiescent Supply Current la Vis=Vee or Vce
Vos=Vce or Vee Vee=10V,Vee=0V 160 | pA
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U74HC4052 CMOS IC

B STATIC CHARACTERISTICS(Cont.) (T.=25°C)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNIT

Vee=2V,Vee=0V, Is=100uA, Vis=Vcc
to Veg, Vin=Vin or Vi,

VCC=4.5V,VEE=0V, |s=1 mA, V|3=VCC

to Ve, Vin=Vin or Vi, 100 225 Q

PEAK | R
ONPEAR) 1\/cc=6V, Vee=0V, Is=1mA, Vis=Vce

to Veg, ViN=Viw or Vi 90 200 Q

Vcc=4.5V,VEE=-4.5V, |s=1 mA,

70 165 Q
Vis=Vcc to Veg, Vin=Vin or ViL

Vcc=2V,VEE=0V, |s=1 OOUA,

150 Q
Vis= Veg, Vin=ViH or Vi,

Vee=4.5V,Vee=0V, Is=1mA,

80 175 Q
Vis= Veg, Vin=ViH or Vi,

ON-Resistance
Vee=6V,Vee=0V, Is=1mA,

70 150 Q
Vis= Vg, Vin=Vin or ViL

Vee=4.5V,Vee=-4.5V, Is=1mA,

60 130 Q
Vis= VEg, Vin=Vir or ViL

RAIL R
ONFAL v/ cc=2V, Vee=0V, Is=100UA,

150 Q
Vis= Vce, Vin=Vin or Vi,

VCC=4.5V,VEE=0V, |s=1 mA,

90 200 Q
Vis= Vce, Vin=ViH or Vi,

VCC=6V,VEE=0V, |s=1 mA,

80 175 Q
Vis= Vce, Vin=Vin or Vi

Vcc=4.5V,VEE=-4.5V, |s=1 mA,

65 150 Q
Vis= Vce, Vin=Vin or Vi

Vee=2V,Vee=0V, Vis=Vcc to Ve,

Vin=Vis or Vi, Q
Maximum On-Resistance xci_\j"Sc\)/r’\\//EE_Ov’ Vis=Vee to Vee, 9 o}
Difference Between Any Two ARoN VIN -6I:|/ v EOV VeV o v
Channels cc=oV,Vee=UV, Vis=Vcc 10 VEE, 8 Q
Vin=Vig or Vi
Vcc=4.5V,VEE=-4.5V, 6 0
Vis=Vcc to Veg, Vin=Vin or ViL
| DYNAMIC CHARACTERISTICS (T,=25°C, GND=0V; tg=tr=6ns; C_=50pF)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNIT
Vcc=2V, VEE=OV, R = 14 75 ns
Propagation Delay From Vs to Vee=4.5V, Veeg=0V, R = 5 15 ns
Vv ter/teL [y =6V, Vee=0V, Ri=-s 4 13 ns
os CC y VEE y M\
Vcc=4.5V, VEE=-4.5V, R|_=°° 4 10 ns
Vcc=2V, VEE=0V, R|_=°° 105 405 ns
Turn-ON Time E Sn to Vos tpzmltezL Vec=4.5V, Vee=0V, Ri= 38 81 ns
VCC=6V, VEE=OV, RL=°° 30 69 ns
Veec=4.5V, Vee=-4.5V, R =« 26 58 ns
Vee=2V, Vee=0V, R =1k 74 315 ns
Turn-OFF Time E S to Vos torialtory pee=2-0V. Vee=OV, Ri=1k 27 | 63 | ns
Vee=6V, Vee=0V, R =1k 22 54 ns
Vce=4.5V, Vee=-4.5V, R =1k 22 48 ns
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U74HC4052 CMOS IC

B TEST CIRCUIT AND WAVEFORMS

Test circuit for measuring OFF-state current

O
nYn nZ
VIN=VCC or VEE VOUT=VEE or VCC
VEE
Test circuit for measuring ON-state current
Low
From select input
(®)
nYn nZ
Vin= Vee or Vec Vour (open circuit)
VEe

Test circuit for measuring RON

Low
From select input

nYn

nZ

V|s=0 to VCC'VEE () @ IIS

VEE
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U74HC4052 CMOS IC

B TEST CIRCUIT AND WAVEFORMS(Cont.)

Waveforms showing the Input (Vis) to Output (Vos) propagation delays
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Waveforms showing the turn-on and turn-off times.
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Note: Vin=GND to Vcc
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U74HCA4052 CMOS IC
| TEST CIRCUIT AND WAVEFORMS(Cont.)
nput pulse definitions
-~ ty ——
| Amplitude
negative | Z
Input pulse A
Lo ov
—trih—
THL e—
”\T“E 777777777777777777777 Amplitude
positive N\
Input pulse ‘
3 ov
tw
- —_——
Test circuit for measuring AC performance.
Vee
switch
o——— open
Vee Vis
o—9
Vin Vour Ru
PULSE N
GENERATOR N D.UT Q
[J RT f— CL
o GND
© Vee
TEST SWITCH Vis
tPZH VEE VCC
tpzL Vce VEE
tpHz Vee Vee
teLz Vee Vee
other open pulse
Nore: Definitions for test circuit:
R. = load resistance
C. = load capacitance including jig and probe capacitance.
Rt = termination resistance should be equal to the output impedance Zo of the pulse generator.
trui=trL=6 ns; when measuring fuax, there is no constraint to try and trin with 50% duty factor.
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U74HC4052 CMOS IC

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.
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