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1. General Description

The HEF4052 is a dual 4-channel analogue multiplexer/demultiplexer with common channel select logic.
Each multiplexer/demultiplexer has four independent inputs/outputs (nYO to nY3) and a common
input/output (nZ). The common channel select logic includes two select inputs (S1 and S2) and an active

LOW enable input (E). Both multiplexers/demultiplexers contain four bidirectional analog switches, each
with one side connected to an independent input/output (nYO to nY3) and the other side connected to a

common input/output (nZ). With E LOW, one of the four switches is selected (low-impedance ON-state)

by S1 and S2. With E HIGH, all switches are in the high-impedance OFF-state, independent of S1 and S2.
If break before make is needed, then it is necessary to use the enable input.

Vpp and Vss are the supply voltage connections for the digital control inputs (S1 and S2, and E). The Vpp
to Vss range is 3V to 9V. The analog inputs/outputs (nY0 to nY3, and nZ) can swing between Vpp as a
positive limit and Vge as a negative limit. Vpp-Vee may not exceed 9V. Unused inputs must be connected
to Vpp, Vss, Or another input. For operation as a digital multiplexer/demultiplexer, Ve is connected to Vsg
(typically ground). Vee and Vss are the supply voltage connections for the switches.

Features:

Wide supply voltage range from 3V to 9V
Fully static operation

5V and 9V parametric ratings

Standardized symmetrical output characteristics
Specified from -40°C to +125°C

Packaging information: SOP16/TSSOP16
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Ordering Information:
Reel packing specifications:

Packaging Marking Reel Boxed reel
Part number form code guantity guantity Notes
Dimensions of
4000 8000 plastic enclosure:

HEF4052BT(LX P1
052BT(LX) | SOP16 | HEF4052BT | pogicel | pcSbox | 10.0mmsd.9mm

Pin spacing:1.27mm

Dimensions of

5000 10000 plastic enclosure:
HEF4052BTT(LX) | TSSOP16 | HEF4052
LX) PCS/reel PCS/box 5.0mm>4.4mm

Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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Figure 3. Functional diagram
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Figure 4. Schematic diagram (one switch)
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Figure 5. Logic diagram
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2.2+ Pin Configurations

2Y0 [ 1| 116] Voo
2Y2 (2| 15/ 1v2
223 14] 1v1
2Y3 4| 13] 1z
2Y1[5 | 112] 1Y0
E[6 111] 1v3
Vee [ 7] 110] S1
Vss | 8 | 9] s2
2.3+ Pin Description
Pin No. Pin Name Description
1 2Y0 independent input or output
2 2Y?2 independent input or output
3 2Z common output or input
4 2Y3 independent input or output
5 2Y1 independent input or output
6 E enable input (active LOW)
7 Vee supply voltage
8 Vss ground (OV)
9 S2 select input
10 S1 select input
11 1Y3 independent input or output
12 1Y0 independent input or output
13 17 common output or input
14 1Yl independent input or output
15 1Y2 independent input or output
16 Vb supply voltage
2.4, Function Table
Input
— Channel ON
E S2 S1
L L L nYO0 to nZ
L L H nY1tonZ
L H L nY2tonZ
L H H nY3tonZ
H X X switches off

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vop - -0.5 +12 \Y/
power supply range | Vpp-Vee - -0.5 +12 \Y/
static current lo Vpp-Vee=12V - 2 uA
input voltage V| - -0.5 Vpp+0.5 \Y
output high voltage
P ement | I Voo=5V; Vi=Voo : 1| uA
output low voltage _ _
current ||||_| Vpp=5V, V=0V S 1 uA
input and output Vio i Vee-05 | Vppt0.5 vV
voltage rage
input clampin
P Curremp g ik V,<-0.5V or V;>Vpp+0.5V - 420 mA
input and output
Cﬁamp Curreﬁt liok Vio<Vee-0.5V or Vio>Vpp+0.5V - 420 mA
switch conduction It Vo=-0.5V to Vop+0.5V . 25 | mA
current
VDD or GND
current oo, leno - - 50 mA
storage temperature Tstg - -65 +150 C
total power
dissipation Pt i i 500 mw
Soldering T, 10s SOP/TSSOP 260 e
temperature
3.2, Recommended Operating Conditions
(Tamp=25C; R =10kQ; C =50pF; E=Vop; Vis=Vpp=5V.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vbp - 3 5 9 \Y/
ambient temperature Tamb in free air -40 - +125 C
supply voltage VEee - -6.0 - 0 \%
supply voltage Vppo-Vee - 3.0 - 9.0 \V
input voltage V| - 0 - Vb \V
input and output voltage Vio - Vee - Vb \V
- - - 1000 ns
Input rise and fall time tr, t - - - 500 ns
- - - 400 ns
input capacitance C - - - 7.5 pF
8/ 17
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

. Tamb=25°C .
Parameter Symbol Conditions (V - Unit
y V) Min. Typ. Max.
VIZVDD or VDD=5V - - 20 uA
supply current I
PPl oo Vss, [0=0A Vpp=9V - - 40 uA
HIGH-level Vpp=5V 3.5 - - \%
input voltage Vi [lol<1uA Vpp=9V 7.0 - - \Y;
LOW-level Vpp=5V - - 15 \V
input voltage Vi llol<1uA Vpp=9V - - 3.0 v
input leakage ! V=0V or 9V, Vpp=9V ; : 10 | uA
current
3 state output | V=0V output to Vpp - - 1.6 uA
leakage current 0z oo output to Vss - - 16 | uA
V=0V to Vpp-Vee=5V - 350 2500 Q
Voo-Vee Vppo-Vee=9V = 80 245 Q
ON resistance (rail) R V=0V Voulele=>V - 115 340 Q
oN " Vpp-Vee=9V - 50 160 Q
VY Voo-Vee=5V - 120 | 365 | O
I~ ¥ DDV EE Vop-Vee=9V - 65 200 Q
ON resistance _ Vpp-Vee=5V ) 25 - Q
mismatch between | ARon \\//.—()_\\//to —
channels DD” Vg Vop-Vee=9V - 10 - Q
all channel off;
— - - 1.0 uA
OFF-state leakage lsorm) Vss=VEeg, E=Vop
current Vpp-Vee=9V any channel;
) G A - - 10 | uA
E:VSS

Note: On resistance waveform and test circuit see Figure 13 and Figure 14.

3.3.2. DC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to V5 (ground=0V), unless otherwise specified.)

. Tamp=-40C Tamp=185C | Tamp=+125C .
Parameter Symbol Conditions (V - - - Unit
y V) Min. | Max. | Min. | Max. | Min. | Max.
sioDlv current | V,=Vpp Or Vpp=5V - 20 - 150 - 150 UA
PPYY R Vss, 10=0A Vpp=9V - 40 - 300 - 300 | uA
HIGH-level Vpp=5V 35 - 35 - 35 - vV
. V lo|<1UA
input voltage IH llol<1u Vpp=9V 7.0 - 7.0 - 7.0 - V
LOW-level Vpp=5V - 15 - 1.5 - 15 Vv
. V lo|<1UA
input voltage I llol<1u Vpp=9V - 3.0 - 3.0 - 3.0 v
input [eakage I V=0V or 9V, Vpp=9V - 1.0 ; 1.0 ; 10 | uA
current
3 state output output to Vpp - 1.6 - 12.0 - 12.0 UA
| loz Vop=9V
eakage current output to Vs - -1.6 - -12.0 - -12.0 | uA
htttp://www. lingxingic.com 917
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3.3.3. AC Characteristics 1

(Tamp=25°C, VEe=Vss=0V, t,, 1<20ns, C, =50pF, R, =10k, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. | Unit
YntoZ;ZtoYn; Vpp=5V - 10 20 ns
HIGH to tOW t see Figure 7 Vpp=9V - 5 10 ns
ropagation
pdeIFz):lygtime i SntoYn, Z; Vpp=oV - 150 305 ns
see Figure 8 Vpp=9V - 65 135 ns
YntoZ;ZtoYn; Vpp=5V - 10 20 ns
LOW to l_tl'IGH t see Figure 7 Vpp=9V - 5 10 ns
ropagation
P eiay " Snto Yn, Z; Vop=5Y | 150 | 300 | ns
see Figure 8 Vop=9V - 75 150 ns
HIGH to _
OFF-state : E toYn, Z: Vpp=5V - 95 190 ns
; PHZ .
progglgazglon see Figure 9 Vpp=9V . 920 180 ns
LOW to -
OFE-state t E to Yn 7z Vpp=5V - 100 205 ns
. PLZ .
v see Figure 9 Vop=9V - | 9 | 180 | ns
OFF-state to
— . VDD=5V - 130 260 ns
proHp;g;ion tozn g tg'Yn' Zé
delay see Figure Vpp=9V - 55 115 ns
OFF-state to
= _ Vpp=5V - 120 240 ns
proI[;z(i)g\Q:ion ozt » th:'Yn’ Zé
delay Sgiaaldu's Vpp=9V - 50 100 ns
3.3.4. AC Characteristics 2
(Tamp=25°C, VEe=Vss=0V, V,=0.5Vpp (p-p), unless otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Square wave see Figure 10; Vpp=5V 0.25 - - %
distortion sin R, =10kQ; C =15pF; _ %
channel ON; f=1kHz Vpp=9V 0.04 - - 0
any two channel ; ~
cro e ct Vpp=9V, see note2 1 - - MHz
crgsstalk voltage see Figure 11; R =10kQ; C_ =15pF;
(E toSnorYn Vit - ~ 50 - - mvV
0 2) E or Sn=Vpp (square-wave)

OFF frequency forr Vpp=9V, see note3 1 - - MHz
conduction ’ Vpp=5V, see note4 13 - - MHz
frequency ON Vpp=9V, see note4 40 - - MHz

Note:
[1] fi is biased at 0.5Vpp; V|=0.5Vpp (p-p).
[2] R .=1kQ; 20logVos/Vis=-50dB, see Figure 12.
[3] RL.=1kQ; C =5pF, channel off, 20logVVos/Vis=-50dB, see Figure 10.
[4] R =1kQ; C =5pF, channel on, 20logVos/Vis=-3dB, see Figure 10.
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4. Testing Circuit
4.1, AC Testing Circuit 1
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Figure 6. Test circuit for switching times
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Definitions for test circuit:

DUT=Device Under Test.

C_=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
R, =Load resistance.

4.2, AC Testing Waveforms
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Figure 7. nYn, nZ to nZ, nYn propagation delays
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Figure 8. Sn to nYn, nZ propagation delays
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Figure 11. Crosstalk logical input/output test
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Figure 12. Inter channel Crosstalk

4.4, On Resistance Waveform And Test Circuit
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Figure 13. Test circuit for measuring Roy
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Figure 14. Typical Roy as a function of input voltage
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4.5, Measurement Points
Supply voltage Input Output
Voo Vum Vum
3Vio 9V 0.5%Vpp 0.5%Vpp
4.6, Test Data
Test Input Load Switch
Vis ty, t C. R
tppL Vee 20ns 50pF 10kQ Vbp
tpLH Vbp 20ns 50pF 10kQ Ve
tpzn, trrz Vbp 20ns 50pF 10kQ Ve
tpze, triz Ve 20ns 50pF 10kQ Vb
others pulse 20ns 50pF 10kQ open
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5. Package Information

5.1. SOP16
L D
r ] [ S
Al A2 CXF L
dddddd4d4d
O
] @ @ 1 HHEBH
e b
Symbol — Dimensions (mm) —
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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5.2, TSSOP16
hD—!»{
|
A i
inininininininli] . {:% L
TAW A2 L

Mom
O
‘ H ] H H H kgt
€ b
Dimensions (mm)
Symbol Min Max
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .

Lead . Butylbe .

and y and lurg ent Polybro | minate | Dibutyl nzyl EIIE ® | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala Iy | i

lead 1y caami— biphenyl | biphen | t© te yhth |a_| Phthala

compo | compo | UM compoun| s yl phthala |

unds | unds comp 1 g ethers te

ounds

Lead frame o o o o o o o o o o
Plastic resin o o o o ) o o o o o
Chip o o o o o o o o o o
The lead o o o) o o o o o o) o
Plastic sheet
R O o ) o o o o o [e) o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.
6.2. Notes

We Recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and Lingxing disclaims any express or
implied warranties, including but not limited to applicability, special application or non-infringement of
third party rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. Lingxing will not be liable for any
damages incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests Lingxing’s application to avoid failure in
the application or the application of the customer’ s third party users. Lingxing does not accept any
liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form Lingxing’s regular channels and we are not responsible for its content
if it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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