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1. General Description
The AiP74HC4051 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.

Vpp and Vg are the supply voltage connections for the digital control inputs (S1 to S3, and E). The Vpp to
Vs range is 3V to 9V. The analog inputs/outputs (YO0 to Y7, and Z) can swing between Vpp as a positive
limit and Vg as a negative limit. Vpp-Vgg 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 Vg
(typically ground). Vgg and Vg 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
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Ordering Information:
Tube packing specifications:
. . Boxed Packing .
q y guantity q Y| number | @ Y
Dimensions of
plastic enclosure:
AiP74HC405IDA.TB | DIP16 | 74HC4051 25 40 1000 10 10000 1 9 ommx6.4mm
PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Pi .
in spacing:
2.54mm
Dimensions of
plastic enclosure:
: 50 200 10000 5 50000
AiP74HC4051SA.TB SOP16 74HC4051
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 1(').0mm>'<3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 96 120 19200 10 192000 | P
AiP74HC4051TA.TB | TSSOP16 | 74HC4051
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack 5.'0mm><f1.41'nm
Pin spacing:
0.65mm
Reel packing specifications:
Type number Packaging Marking code Ree! Sped reel PaCk'ng Notes
form quantity quantity quantity
Dimensions of plastic
AiP7T4HC4051SA.TR | SOP16(1) |  74HC4051 R 3y 20000 | enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AiPT4HC4051SA.TR | SOP16(2) |  74HC4051 o 2500 40000 | enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AiP74HC405ITA.TR | TSSOP16 |  74HC4051 00 5000 40000 | enclosure:
PCS/reel PCS/box PCS/pack | 5.0mmx4.4mm
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

2.2 Pin Configurations

w4 [1] ™ [16] Voo
ve[z| \_/ [75] v2
z [&] [14] 1
¥7 [4] [13] vo
v5 [5 | [12] v3
E [&] [11] =1
ves [T [10] =2
Vss [B] o] s3
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2.3+ 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 VEg 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 Vbb supply voltage

2.4, Function table

Input
Channel ON
E S3 S2 S1
L L L L Y0toZ
L L L H YitoZ
L L H L Y2toZ
L L H H Y3toZ
L H L L Y4toZ
L H L H Y5toZ
L H H L Y6toZ
L H H H Y7toZ
H X 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 Vs (ground=0V), unless otherwise specified.)

http://www.i-core. cn

PC:

214072

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vbbp - -0.5 +12 \%
POV\VZ)YI ti‘;i’ply Ve - 12 +0.5 %
mpu;;}fggf‘ng I Vi<0.5V or Vi>Vppt0.5V - +10 mA
switch current I - - +10 mA
input voltage A\ all inputs -0.5 Vpp+0.5 \Y

storage temperature Tse - -65 +150 °Cc
disipation P : : 00 | mW
device dissipation P per output transistor - 100 mW
Soldering T, 105 DIP 245 :C
temperature SOP 250 C
Note:
[1] For DIP16 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of P, derates linearly with SmW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.
3.2. Recommended operating conditions
(Tamb=25°C; R =10kQ; C;=50pF; E=Vpp; Vis=Vpp=5V.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vb - 3 5 9 \Y
ambient temperature Tamb in free air -40 - +85 °C
supply voltage VEg - -6.0 - 0 \'%
supply voltage Vop-VEeE - 3.0 - 9.0 \Y
input voltage Vi - 0 - Vbp Vv

Disable output time
(High level —turn off) tHz EtoZorEtoYn ) 8 170 s

Disable output time _ _

(Low level—turn off) trLz EtoZorEtoYn ) Hs 230 s

Enable output time

] tpzu, tpzL - - 40 80 ns
(turn off—high/low level)
input capacitance C - - - 7.5 pF
Address: Building B4,NO.777,Jianzhu Road,Binhu Distrct, Wuxi City,Jiangsu Province 7/ 17

VER: 2019-06-A1




Tab: 835-12 rev:B3 Number:AiP74HC4051-AX-LJ-E006EN

ll Wuxi I-CORE Electronics Co., Ltd.

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamb=25°C, voltages are referenced to Vsg (ground=0V), unless otherwise specified.)

.. Tamp=25°C .
Parameter Symbol Conditions (V) e Unit
Min. Typ. Max.
supply current I Vi=Vppor Vop=>V - - 20 uA
PPy bp Vss, [o=0A Vpp=9V - - 40 uA
Vop=5V, 35 - - \Y%
HIGH-level Vo=0.5V or 4.5V
. Vi [Ho|<1uA —
input voltage Vop=9V, 70 ) ) v
Vo=0.5V or 8V )
Voo=SV, - - 1.5 \Y%
LOW-level Vo=0.5V or 4.5V
. \%i3 [To|<1uA —
input voltage Vpp=9V, i i 3.0 v
Vo=0.5V or 8V )
input leakage I Vi=0V or 9V, Vpp=9V ; - 03 | uA
current
3 state output I Vi =0V output to Vpp - - 1.6 uA
leakage current 0z bp output to Vss - - -1.6 uA
Vis=0V to Vop-Vee=5V - 350 | 2500 Q
Vop-VEE Vop-Vee=9V - 80 245 Q
ON resist (rail) R Vis=OV Vpp-VEe=5V - 115 340 Q
resistance (rai ON is Voo V=0V - 0 160 a
Vis=VrV Vpp-VEe=5V - 120 365 Q
1S=VDpp-
DD VEN Vpp-Vee=9V - 65 200 Q
.ON resistance AR Vis=0V to Vop-VEe=5V - 25 - Q
mismatch between ON
channels Voo~V Vop-VEe=9V - 10 - Q
all channel off;
— - - 1000 nA
OFF-state leakage I Vss=VEE, E=Vpp
current S(OFF) Vop-Vee=9V any channel;
— ’ - - 200 nA
E=Vgs
3.3.2. DC Characteristics 2
(Tamy=-40°C to +85°C, voltages are referenced to Vgs (ground=0V), unless otherwise specified.)
. Tamb=-40°C Tamb=+85°C .
Parameter Symbol Conditions (V ; h Unit
y V) Min. | Max. | Min. | Max.
s Iv current I Vi=Vpp or Vop=5V - 20 - 150 uA
u u
PPy pD Vs, Io=0A Vpp=9V - 40 - 300 | uA
VDDZSV,
HIGH-level Vo=0.5V or 4.5V 33 ) 33 ) v
. Vin [Tol<luA _
input voltage Vpp=9V, 70 ) 70 ) v
Vo=0.5V or 8V ) )
VDDZSV,
LOW-level Vo=0.5V or 4.5V ) 1.3 ) 1.3 v
. Vi lo[<1uA —
input voltage Vpp=9V, 30 3.0 v
Vo=0.5V or 8V ) ) )
input leakage I Vi=0V or 9V, Vpp=9V - 03 | - 10 | ua
current
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3 state output I Vi =0V output to Vpp - 1.6 - 12.0 uA
leakage current oz bp output to Vg - -1.6 - -12.0 | uA
3.3.3. AC Characteristics 1
(Tamb=25°C, VEe=Vgss=0V, t,, t;<20ns, C;=50pF, R;=10kQ, unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. | Unit
YntoZ;Zto Yn; Vpp=5V 15 - 30 ns

HIGH to IthW . see Figure 7 Vpp=9V 5 - 10 ns

ropagation
pdeﬂygﬁme PHL Sn to Yn, Z; Vop=5V 150 - 300 | ns
see Figure 8 Vpp=9V 60 - 120 ns
YntoZ;Zto Yn; Vpp=5V 15 - 30 ns

LOW to }tI'IGH t see Figure 7 Vpp=9V 5 - 10 ns
ropagation

P Se{iy o Snto Yn, Z; Vop=35V 150 - 300 | ns
see Figure 8 Vpp=9V 65 - 130 ns

HIGH to y

OFF-stqte toriz E to Yn, Z; My 120 ) P e
Py see Figure 9 Vpp=9V 90 - | 180 | s

LOW to —

OFF—stqte tprz E to Yn, Z; Voo=5V < ] 290 ns
Py see Figure 9 Vip=9V 120 | - | 240 | ns
OFF-state to

Vpp=5V 140 - 280 ns
ronliG;tIion tezit b 'Yn’ “
o elay - e Vpp=9V 55 . 110 | ns
OFF-state to
— Vpp=5V 140 - 280 ns
LOW. togL Eto Yn, Z; bP
Py see Figure 9 Vpp=9V 55 - | 110 | s
3.3.4. AC Characteristics 2
(Tamv=25°C, Vee=Vss=0V, Vi=0.5Vpp (p-p), unless otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
see Figure 10; Vpp=5V 0.25 - - %
Sduare wave dn | Ri=10KQ: C,=15pF; .
channel ON; f=1kHz Vpp=9V 0.04 - - °
any two channel
crosstalk fet Vpp=9YV, see note2 1 - - MHz
crosstalk voltage see Figure 11; R,=10kQ; C;=15pF;
ct - - - m
(EtoSnorYnto \4 50 \
7) E or Sn=Vpp (square-wave)

OFF frequency forr Vpp=9V, see note3 1 - - MHz
conduction ¢ Vpp=5V, see note4 13 - - MHz
frequency N Vop=9V, see noted 40 - - MHz
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Note:

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

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

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

4., Testing Circuit
4.1, AC Testing Circuit 1

Veg
VEE

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.

R;=Load resistance.

4.2, AC Testing Waveforms

YnorZ
imput Vi
ViEs
t:h_|| — |-||— —_ -ul—t:H._

Vo

ZorYn Vi
output J
'll'l I

Figure 7. Yn, Z to Z, Yn propagation delays
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Voo
Sn imput Wi
Ves
a—Tto —= - tppy —=
Vo '
Y¥nor Z / 0%
output Ve fa o
o switch OFF —=|ls— swiich ON —|=— swilch OFF

Figure 8. Sn to Yn, Z propagation delays

Einput -[v“ \l\
|

._t:._z_..| —= tEFL |—

Vs 10 %
= topr = < tr —=|
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¥n or £ output %
HIG Hto-OF F |
OFF-to-HIGH )
Ven 10 %

switch ON —-|

Vo
¥n or £ output
LOW-i-OFF
OFF-o LOW

switch OFF

=— switch ON

Figure 9. Enable and disable times

Wis— % ' ; Vos

VEE
Figure 10. Square wave distortion degree of cut-off frequency and conduction frequency test pattern

4.3, AC Testing Circuit 2

Vis

AD

Al

A2
VDS

E—o
RL CL

VEE

Figure 11. Crosstalk logical input/output test
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VOS
Vis
: Z)
Vis —
Z
(Z) Vos
channel channel
& channel channel OFF CN
L ON OFF Ry
VEE VEE u L i
- - VEE
a. channel on b. charmel off
Figure 12. Inter channel Crosstalk
4.4, Measurement points
Supply voltage Input Output
VDD VM VM
3Vto 9V O.SXVDD O.SXVDD
4.5, Test data
Input Load .
Test Switch
Vis t,, & CL RL

tpHL VEE 20ns 50pF 10kQ VDD

trLl VDD 20ns 50pF 10kQ VEE

tpzm, tprz Vbp 20ns 50pF 10kQ Vg

tpzi, triz Ve 20ns 50pF 10kQ Vbp

others pulse 20ns 50pF 10kQ open
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5. Package Information
5.1, DIP16

Bl

), ol
o000 00

Dimensions In Millimeters Dimensions In lInches
Symbo | ; .
Min Max Min Max

A 3. 710 4.310 0.146 0.170
Al 0.510 0. 020
A2 3.200 3.600 0.126 0.142
B 0.380 0.570 0.015 0.022
B1 1. 524 0.060(BSC)
C 0.204 0.360 0.008 0.014
D 18. 800 19. 200 0.740 0.756
E 6.200 6. 600 0.244 0. 260
Ei 7.320 7.920 0.288 0.312
e 2. 540 0.100(BSC)
L 3. 000 3.600 0.118 0.142
E2 8. 400 9.000 0.3 0. 354
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5.2, SOP16
[
L
|
& 1 <
o ]
Svnbol Dimensions In Millimeters Dimensions In Inches
yame Min Max Min Max
A 1.350 1. 750 0. 053 0. 068
Al 0. 100 0. 250 0. 004 0.010
A2 1390 1.550 0. 053 0. 0&1
b 0.330 0. 510 0. 013 0. 020
C 0.170 0. 230 0. 007 0.010
D 9800 10. 200 0. 386 0. 402
E 3. 800 4000 0. 1350 0. 157
E1 2. 800 6. 200 0. 228 0. 244
a 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0. 050
I'I DC B:- DC B:-
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5.3+ TSSOP16

+ 15]
\[l:I:l:I:l:I:l:I—l_—l:l:l:I:l:l:—_—‘ Pl l SYMBOL MILLIMETER
. l MM MAX
= A _ | 120
Al (.(b5 0.15
A2 0.90 | 1.05
H H H H H H H | = o
b 020 | 030
bl 0.19 | 0.25
. ¢ 0.13 | 0.19
cl 012 0.14
= - T - — @ D 486 | 5.06
! E 620 | 6.60
¢ 0.65BSC
| # .y | L 045 | 075
T Tl 1] L] 1.00BSC
IRELEENE T
|

! _____.,-ﬂ'i‘%
lo BASE METAL /
L1

“WITH PLATING
SECTION B-B
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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
Lead | Mereur ium Hexaval Polybro Dibutvl | BUYIbE | Dioet
y and ent Polybro | minate toutyl 1 - Diisobu
Part name and mercur | and i i hthala Y hylhex
.| chromiu | minated | d p phthala tyl
lead |y cadmi biphenyl | biphen | t© yl hthal
um m iphenyl | biphen te phthala phthala
compo | compo compoun| s yl t te
unds unds comp ds ethers ¢
ounds
Lead frame o o o o o o o o o o
Plastic resin o 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
. o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements .
6.2, Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.
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7~ Contact
Wuxi I-CORE Electronics Co., Ltd.
Addr: Building B4,NO.777,Jianzhu Road,Binhu Distrct, Wuxi City,Jiangsu Province

http://www.1-core.cn

Marketing Department: Building B4,NO.777,Jianzhu Road,Binhu Distrct,Wuxi City,Jiangsu
Province

P.C: 214072 Tel: 0510-85572708 Fax: 0510-85887721

Shenzhen office: 501-508,Building C,Zhigu science and technology Park,Yintian Road, Xixiang,
Baoan Distrct,Shenzhen City,Guangdong Province

P.C: 518000 Tel: 0755-88370507 Fax: 0755-88370507

Shunde office: 6th Floor,Hong Yue Center,NO.3,Fengshan Middle Road, Shunde District, Foshan
City, Guangdong Province

P.C: 528399 Tel: 18688498366
Applied Technical Services: 13631505987/13823745011

Application Department: Building B4,NO.777,Jianzhu Road,Binhu Distrct, Wuxi City,Jiangsu
Province

P.C: 214072 Tel: 0510-85572715 Fax: 0510-85572700

501-508,Building C,Zhigu science and technology Park,Yintian Road,
Xixiang, Baoan Distrct,Shenzhen City,Guangdong Province

P.C: 518000 Tel: 0755-88370507 Fax: 0755-88370507
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