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General Description

The 74HC4051 is an 8-channel analog multiplexer/demultiplexer with three address inputs (S1 to S3),an active LOW
enable input ( E ), eight independent inputs/outputs (YO to Y7) and a common input/output (Z). The device

contains eight bidirectional analog switches, each with one side connected to an independent input/output
(YO to Y7) and the other side connected to a common input/output (Z). With E LOW, one of the eight switches is
selected (low-impedance ON-state) by S1 to S3. With E HIGH, all switches are in the high-impedance OFF-state,

independent of S1 to S3. If break before make is needed, then it is necessary to use the enable input.

Vb and Vss are the supply voltage connections for the digital control inputs (S1 to S3, and E). The Vpp to Vss range
is 3V to 9V. The analog inputs/outputs (Y0 to Y7, and Z) can swing between Vpp as a positive limit and Vg as a
negative limit. Vpp-Veg may not exceed 9V. Unused inputs must be connected to Vpp, Vss, or another input. For
operation as a digital multiplexer/demultiplexer, Vgg is connected to Vss (typically ground). Vgg and Vgg 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 +85°C

® Packaging information: DIP16/SOP16/TSSOP16

Ordering Information

Product Model Package Type Marking Packing Packing Qty

XBLW SN74HC4051N DIP-16 74HC4051N Tube 1000Pcs/Box

XBLW SN74HC4051DTR SOP-16 74HC4051 Tape 2500Pcs/Reel

XBLW SN74HC4051TDTR TSSOP-16 74HC4051 Tape 5000Pcs/Reel
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Block Diagram And Pin Description
Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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XBLW SN74HC4051

g-channel Analog Multiplexer/Demultiplexer

Pin Configurations

Figure 4. Schematic diagram (one switch)
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Figure 5. Logic diagram

va[i] — [16] Voo
ve[2] \_/ [15] vz
z [3] (4] ¥1
Y7 [4 [13] vo
v5 [5] [12] ¥3
E[8] [11] &1
vee [7] 0] =2
Vas [B] [9] 53
Pin Description
Pin No. Pin Name Description
1 Y4 independent input or output
2 Y6 independent input or output
3 Z common output or input
4 Y7 independent input or output
5 Y5 independent input or output
6 E enable input (active LOW)
7 VEE supply voltage
8 Vss ground (0V)
9 S3 select input
10 S2 select input
11 S1 select input
12 Y3 independent input or output
13 YO0 independent input or output
14 Y1 independent input or output
15 Y2 independent input or output
16 Vbpp supply voltage
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Function Table

Input

- Channel ON
E S3 S2 S1
L L L L YOto Z
L L L H Y1toZ
L L H L Y2toZ
L L H H Y3toZ
L H L L Y4toZ
L H L H Y5to Z
L H H L Y6to Z
L H H H Y7toZ
H X X X switches off

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

Electrical Parameter

Absolute Maximum Ratings

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

www.xinboleic.com
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Parameter Symbol Conditions Min. Max. Unit
supply voltage Vb R -0.5 +12 \Y
Power Supply -

Voltage VEE - 12 +05 V
input clampin

P et I VI<0.5V or Vi>Vpp+0.5V i £20 | mA
switch current I - - +10 mA

input voltage \Y/ all inputs -0.5 Vpp+0.5 Y}
storage temperature Tstg - -65 +150 °C
total power

dissipation Prot - - 500 mw

device dissipation P per output transistor _ 100 mw
Soldering DIP 245 °C
temperature T 10s SOP 250 °C
Note:
[1] For DIP16 packages: above 70°C the value ofPy, derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value ofP derates linearly with SmW/K.
[3] For TSSOP16 packages: above 60°C the value ofPy derates linearly with 5.5mW/K.
Recommended Operating Conditions
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(Tamy=25°C; R =10kQ; C1=50pF; E=Vpp; Vis=Vpp=5V.)

Parameter Symbol Conditions Min Typ. | Max. | Unit
supply voltage VpD R 5 9 \%
ambient temperature Tamb in free air -40 - +85 °C
supply voltage VEE R -6.0 - 0 \Y
supply voltage Vpp-VEE - 3.0 - 9.0 \Y
input voltage \Y/ R - Vbb \Y
Disable output time _ _
(High level—turn off) tpHz EtoZ orEto Yn 85 170 ns
Disable output time B -~
(Low level—turn off) tpLz EtoZorEtoYn 115 | 230 ns
Enable output time ; ¢
(turn off—high/low level) pam, TP - 40| 80 | ns
input capacitance C R - 7.5 pF
Electrical Characteristics
DC Characteristics 1
(Tamb=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)
. Tamb=25°C .
Parameter Symbol Conditions (V) - Unit
Min. Typ. Max.
V=Vpp or Vpp=5V - - 20 uA
supply current I I=VDD
PPy bD Vss, l0=0A Vop=9V i i 40 | uA
Vbp=5V,
HIGH-level Vo=0.5V or 4.5V 35 - - v
. V|H ||O |<1 UA —
input voltage Vop=9V, 70 Vv
Vo=0.5V or 8V ) - -
Voo=5V, 15 Y
LOW-level Vo=0.5V or 4.5V } - )
. VL ||O |<1 uA -
input voltage Vbp=9V, 3.0 v
Vo=0.5V or 8V - - )
input leakage 1 Vi=0V or 9V, Vpp=9V ] ] 03 | uA
current
3 state output output to Vpp - - 1.6 uA
I Vpp=9V
leakage oz bb output to Vss ) ) -16 uA
current
Vis=0V to Vobp-Vee=5V ] 350 | 2500 | O
Vpp-VEE Vpp-Vee=9V _ 80 245 Q
Vpp-VEe=5V - 115 340 Q
ON resistance (rail) Ron Vis=0V PP TEE
Vpp-Vee=9V - 50 160 Q
Vies\rr Vop-VEE=5V - 120 365 Q
|s= -
pO-TEE Vpp-Vee=9V - 65 200 Q
ON resistance i Vpp-VEg=5V 25 Q
mismatch between ARoON Vis=0V to § .
channels Vop-Vee Vpp-VEe=9V . 10 - Q
all channel off; 1000 A
_ . - n
OFF-state | Vss=VEE, E=Vbp
leakage SOFF) 1 Vpp-Veg=9V any channel;
current — - - 200 nA
E=Vss
XBLWversionl.0 SCRAN LS, SRR I A FS5UH13 |
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DC Characteristics 2

(Tamb=-40°C to +85°C, voltages grereferenced to Vg (ground=)V), unless otherwise specified )

e Tamb='40°c Tamb=+85‘c .
Parameter Symbol Conditions (V) - - Unit
Min. | Max. | Min. | Max.
Vi=Vpp or Vbp=5V - 20 - 150 uA
supply current I
e °° | Vss, 10=0A V=9V ] 40 _ | 300 | uA
Vbp=5V,
HIGH-level Vo=05Vor4sv | 9 - 35 | - v
, ViH llo[<TuA -
input voltage Vop=9V, 70 70 Vv
Vo=0.5V or 8V ) - ) -
Vbp=5V,
LOW-level Vo=05Vord45v | - 15 - 15|V
, ViL llo|<1uA -
input voltage Vop=9V, 30 3.0 v
Vo=0.5V or 8V - ) - )
i t leak
lnpléurer:\ntage I V=0V or 9V, Vpp=9V R 0.3 } 1.0 uA
3 state output | V=9V output to Vpp - 1.6 - 120 | UuA
leakage 0z po™ output to Vss ] 16 _ | -120 ] ua
current
AC Characteristics 1
(Tamb=25°C, VEg=Vss=0V, t;, t<20ns, CL=50pF, R =10k, unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit
YntoZ;Zto Yn; Vpp=5V 15 - 30 ns
HIGH to L(_)W see Figure 7 Vpp=9V 5 R 10 ns
propagation tPHL
delay time SntoYn, Z, Vbp=5V 150 - 300 ns
see Figure 8 Vpp=9V 60 _ 120 ns
YntoZ;Zto Yn; Vbp=5V 15 - 30 ns
LOW to HI_GH see Figure 7 Vpp=9V 5 10 ns
propagation tpLH -
delay SntoYn, Z; Vbp=5V 150 - 300 ns
see Figure 8 Vpp=9V 65 _ 130 ns
HIGH to
OFF-state EtoVn. 7 Vpp=5V 120 B 240 ns
propagation teHz seeoFigdre’g B}
delay Vpp=9V 90 - 180 ns
LOW t
OFF-stgte — Vpp=5V 145 R 290 ns
propagation trLz ig’ggndé 9
delay Vop=9V 120 - 240 ns
OFF-stale to _ Vop=5V 140 i 280 | ns
propagation tpzH Sigoggmze; 9
delay Vpp=9V 55 - 110 ns
OFf-siate to _ Voo=5V 140 | . | 280 | ns
propagation tpzL Siéoggmze; 9
delay Vpp=9V 55 - 110 ns
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AC Characteristics 2
(Tamb=25°C, VEr=Vss=0V, V1=0.5Vpp (p-p), unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit
see Figure 10; - 0.25 %
Square den | Ru=10kQ; CL=15pF; Voo=5V ' - - ’
wave channel ON; fi=1kHz Vpp=9V 0.04 . - %
distortion
any two channel
crosstalk fot Vpp=9V, see note2 1 . } MHz

crosstalk voltage

E Vet
(E to Sr%;)r Ynto E or Sn=Vpp (square-wave)

see Figure 11; R.=10kQ; C_=15pF; 50

OFF frequency forr Vpp=9V, see note3 1
conduction fon Vpp=5V, see note4 13

frequency Vpp=9V, see note4 40

Note:

[1] f; is biased at 0.5Vpp; Vi=0.5Vpp (p-p).

[2] Ri=1kQ; 20logVos/Vis=-50dB, see Figure 12.

[3] Ri=1kQ; C1=5pF, channel off, 20logVos/Vis=-50dB, see Figure 10.

[4] Ri=1kQ; C;=5pF, channel on, 20logVos/Vis=-3dB, see Figure 10.

- - MHz
- - MHz
- - MHz

Testing Circuit
4.1+ AC Testing Circuit 1
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Figure 6. Test circuit for switching times

Definitions for test circuit:

DUT=Device Under Test.
Cr=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator. Ri=Load
resistance.
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4.2, AC Testing Waveforms

YnorZ
injput

P

Zor¥Yn
output

Figure 7. Yn, Z to Z, Yn propagation delays

Voo

Sninput WV
Vss
i —= - oy —=

Vo 90 %

YnorZ / h
Vis 1%

switch OFF —=la— =wiich ON —s|=—swiich OFF

Figure 8. Sn to Yn, Z propagation delays

Voo 1I|
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Figure 9. Enable and disable times

4.3, AC Testing Circuit 2

"l"ris—-—

Figure 10. Square wave distortion degree of cut-off frequency and conduction frequency test pattern
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Figure 11. Crosstalk logical input/output test
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Measurement Points
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Figure 12. Inter channel Crosstalk

Supply voltage Input Output
Vop Vm Vm
3V to 9V 0.5%xVpp 0.5%xVpp
Test Data
Input Load
Test Switch
Vis tr, t CL RL

tPHL VEE 20ns 50pF 10kQ VbD
trLH Vpp 20ns 50pF 10kQ VEE
tpzH, tPHZ Vbb 20ns 50pF 10kQ VEE
tpzL, tPLz VEee 20ns 50pF 10kQ Vbp
others pulse 20ns 50pF 10kQ open
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Package Information
DIP16

TS

A Al
L
Dimensions in Millimeters
Symbol Min Nom Max
A -- -- 431
Al 315 3.30 365
B -- 0.50 4E
Bl -- 1.6 --
C -- 027 -
D 19.00 19.20 19.60
E 620 6.50 6.60
El -- 8.0 --
€ -- 23 --
3.00 320 360
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SOP16
MILLIMETER
SYMBOL
MIN NOM MAX
| ] ] ) P P 70
[ Haad A2 A ¢ b 0254 ) . .
(S e e
- = i : T A1 0.10 015 025
=L A2 140 145 1.50
A3 0s0 065 7o
b 030 040 050
c ois ozo 025
ﬁ ﬁ ﬁ ﬂ ﬁ ﬁ ﬁ D 980 990 10,00
| ,LQ E 580 600 620
P
_ 4-9:1 ) Ir/ ! E E1 385 380 385
’[ _ A\ ] /\\ /} 3 1278SC
[ L 050 060 L]
=
E Oﬁ H ﬁ ﬁ H E : L1 1.05B5C
—e—] ~fo =
e o 4 &
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Q
2

TSSOP16

Tﬁﬂ A2

HARAAHA |
© i

EERELLE !
R

Gembal Dimensions (mm)

i Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
C 0.09 020
D 4.90 5.10
El 430 450
E 6.20 6.60
e (.63
L 0.45 0.75
B 0= g
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Statement:

< Shenzhen xinbole electronics co., Itd. reserves the right to change the product specifications, without notice!
Before placing an order, the customer needs to confirm whether the information obtained is the latest version,
and verify the integrity of the relevant information.

< Any semiconductor product is liable to fail or malfunction under certain conditions, and the buyer shall be
responsible for complying with safety standards in the system design and whole machine manufacturing using
Shenzhen xinbole electronics co., Itd products, and take appropriate security measures to avoid the potential risk

of failure may result in personal injury or property losses of the situation occurred!
<> This document is for referenceonly,and the actual use should be based on the application test results.

< Product performance is never ending, Shenzhen xinbole electronics co., Itd will be dedicated to provide

customers with better performance, better quality of integrated circuit products.
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