rJ JIANGSU CHANGJING ELECTRONICS TECHNOLOGY CO., LTD.

JSCJ

16-channel Analog Multiplexer/Demultiplexer

CD4067 Logic

1 Introduction 3 Features

The CD4067 is a 16-channel analog e  Wide supply voltage range from 3V to 9V
e Fully static operation
e 5V and 9V parametric ratings

multiplexer/demultiplexer with four address inputs (AO
to A3), an active LOW enable input (/E), sixteen
independent inputs/outputs (YO to Y15) and a common e Standardized symmetrical output characteristics
input/output  (Z). The device contains sixteen e  Specified from -40°C to +125°C

bidirectional analog switches, each with one side
connected to an independent input/output (YO to Y15)

4 Applications
and the other side connected to the common PP

input/output (Z). With /E LOW, one of the sixteen e Analog signal and digital multiplexing
switches is selected (low-impedance ON-state) by AO to e Transmission-gate logic implementation
A3. All unselected switches are in the high-impedance e A/DI and D/A conversion

OFF-state. With /E HIGH all switches are in the high-
impedance OFF-state, independent of A0 to A3. The
analog inputs/outputs (YO to Y15 and Z) can swing

between Vpp as a positive limit and Vss as a negative ié o
limit. Vop to Vss may not exceed 9V. !
DD SS \ ib o

2 Available Packages _D@
L - —v3

PART NUMBER PACKAGE A0S0 :D E B —v4

SOP24 HM - —vs
o TSSOP24 =D —vs
SSOP24(0.65mm) _D@ B

A1 K -
SSOP24(0.635mm) =L e

) o l ; -
Note: For all available packages, please refer to the part _D —Y9

Orderable Information. N :D“*LE; —Y10
W e —

H:D@: — Y12
. Q@ —vi
t =Dl —vis

4

e Signal gating

mi

Logic diagram
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5 Orderable Information
DEVICE PACKAGE OP TEMP | ECO PLAN MSL ngT'fg‘NG SORT
CD4067AHN SOP24 -40~125°c | ROMS & Leval 3 jrapeand Reel | Active
CD4067BHN TSSOP24 -40~125°C Rggin& ';%‘gi"é’ 42?)%8&:}?3?;;; Active
CD4067SHN | SSOP24(0.65mm) | -40~125°C Ré’r'lin& ﬁ%\éﬂé’ 22%%653?;{;:& Active
CDA4OB7SHA | SSOP24(0.635mm) | -40~125°C | Faiio & Leves | apeand Reel 1 Active
Note:

ECO PLAN: For the RoHS and Green certification standards of this product, please refer to the official report provided by JSCJ.

MSL: Moisture Sensitivity Level. Determined according to JEDEC industry standard classification.

SORT: Specifically defined as follows:
Active: Recommended for new products;

Customized: Products manufactured to meet the specific needs of customers;

Preview: The device has been released and has not been fully mass produced. The sample may or may not be available;
NoRD: It is not recommended to use the device for new design. The device is only produced for the needs of existing customers;

Obsolete: The device has been discontinued.

www.jscj-elec.com

Rev. —1.0A


http://www.jscj-elec.com/

i Jsc) CD4067

6 Pin Configuration and Marking Information
6.1 Pin Configuration

SOP24
2] 0 2 3vDD SSOP24(0.65mm) SSOP24(0.635mm)
v7 2 23[vs TSSOP24 10 245VDD zc1© 24VDD
Y6 |3 22[1Y9 2(70 >2}5VDD 2 23[1Y8 Y72 23 gYS
vs e SENCA= e ; 2Ev0  vecla B0
36 oy Y45s 2Evis 6 19 Y12 Y36 193Y12
Y27 18[JY13 Y27 182Y13 7 18[Y13 Y2l 7 18[3Y13
Y18 17[ Y14 MEK IH=ME 8 17 gmg \ZI=F 17 B Y14
Yo 9 16[3Y15 A 10 18EE 9130 lg —E YOO 9 16 2Y15
A0 10 15[ JE vss =12 137A3 11 14BA2 ﬁ?': 19 ]ig%
AT 14 (A2 12 13743 VSst]12 1393
vSS []12 13[JA3
@@
Figure 6-1 Pin configuration
6.2 Pin Function
PIN
oM DESCRIPTION

No. NAME

1 VA 110 Common input/output

2 Y7 /10 Independent input/output

3 Y6 /10 Independent input/output

4 Y5 /0 Independent input/output

5 Y4 /0 Independent input/output

6 Y3 /0 Independent input/output

7 Y2 /0 Independent input/output

8 Y1 /0 Independent input/output

9 YO0 /0 Independent input/output

10 AOQ I Address input

11 A1 I Address input

12 VSS G Ground (0V)

13 A3 I Address input

14 A2 I Address input

15 E [ Enable input (active LOW)

16 Y15 I/0 Independent input/output

17 Y14 110 Independent input/output

18 Y13 I/0 Independent input/output

19 Y12 110 Independent input/output

20 Y11 110 Independent input/output

21 Y10 110 Independent input/output

22 Y9 /10 Independent input/output

23 Y8 /10 Independent input/output
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PIN
oM DESCRIPTION
No. NAME
24 VDD P Supply voltage
(1) I-Input, O-Output, P-Power, G-Ground.
6.3 Marking Information
SOP24
HHAHHHHHHHHA TSSOP24 SSOP24(0.65mm) SSOP24(0.635mm)
HEAAAAAAAAAS AAAAARAAAAAAA HAAAAHAAHAAHA
CD4067 CD4067 CD4067 CD4067
XXXX XXXX . XXXX XXXX
THHEEHEEEHEE DIPEEAHErHEE HHHHHEHEHHHHEE
HEHHHHHHEHEH
XXXX: Code, indicates weekly record information.
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7 Specifications
7.1 Absolute Maximum Ratings
Voltages are referenced to Vss (ground=0V), unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vop Supply voltage - -0.5 +12 Y
lik Input clamping current Vi<0.5V or V\>Vpp+0.5V - 120 mA
I Switch current - - 25 mA
\ Input voltage All inputs -0.5 Vpp+0.5 Y
Tstg Storage temperature - -65 +150 °C
Ptot Total power dissipation - - 500 mwW
P Device dissipation Per output transistor - 100 mwW
TL Soldering temperature 10s - 260 °C

Note: Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage parameters are

absolute voltages referenced to GND. The thermal resistance and power dissipation ratings are measured under board mounted and
still air conditions.

7.2 Recommended Operating Conditions

Tamb=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
Vbp Supply voltage - 3 5 9 \Y
Tamb Ambient temperature In free air -40 - +125 °C

Vi Input voltage - 0 - Vbp Y
Multiplexer switch input
) current capability ) ] ] 25 mA
- Output load resistance - 100 - - Q
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7.3 Electrical Characteristics
7.3.1 DC Characteristics 1
Tamb=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.
Tamb=25°c
SYMBOL PARAMETER CONDITIONS UNIT
MIN. TYP. MAX.
Vpp=5V; i ) 15 vV
Vv LOW-level input lol<1UA Vo=0.5V or 4.5V )
L voltage llo<1u Vpp=9V; ] . 3 v
Vo=1.0V or 9V
Vbp=5V;, 35 ) ) v
HIGH-level input Vo=0.5V or 4.5V )
ViH [lo]<1uA —av/.
voltage Vop=9V; 7 ) i Vv
Vo=1.0V or 9V
Input leakage _ . _
I current V=0V or 9V; Vpp=9V - - +1 uA
OFF-state leakage o _
Is(oFF) current Vss=0V; Vop=9V - - +100 nA
All valid input Vop=5V - - 5 uA
Iop Supply current combinations;
lo=0A Vbp=9V - - 10 UA
Ci Input capacitance Any address or inhibit input - 5 7.5 pF
Vpp=5V - 470 1050 Q
Ron ON resistance Vss=VissVop
Vpop=9V - 180 400 Q
Change in on-state Vop=5V - 15 - Q
ARon resistance between -
Channe's VDD=9V - 10 - Q

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

Tamb=-40°C Tamb=+85°C | Tamp=+125°C
SYMBOL | PARAMETER CONDITIONS UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Vob=5V;
Vo=0.5V - 1.5 - 1.5 - 1.5 \
LOW-level or 4.5V
Vit input voltage [lo]<1uA Vop=9V;
Vo=1.0V - 3 - 3 - 3 \%
or 9V
Vop=5V;
Vo=0.5V 3.5 - 3.5 - 3.5 - \Y%
HIGH-level or 4.5V
Vi input voltage [lo]<TuA Vop=9V;
Vo=1.0V 7 - 7 - 7 - \%
or 9V
I Input leakage V=0V or 9V, Vpp=9V S - £1 S o# | wA
current
OFF-state +100
IsoFF) leakage Vss=0V; Vop=9V - +100 - +1000 - - 0 nA
current
All valid input | V\/pp=5V - 5 - 150 - 150 uA
lop Supply current | combinations;
lo=0A Vpp=9V - 10 - 300 - 300 uA
Vpp=5V - 850 - 1200 - 1300 Q
Ron ON resistance Vss<Vis<Vbp
Vpp=9V - 330 - 520 - 550 Q
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7.3.3 AC Characteristics 1
Tamb=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

) HIGH to LOW Yn, Zto Z, Yn; Voo=5V - 30 60 ns
PAL propagation delay time | See Figure 8-5 Vop=9V - 15 30 ns
. LOW to HIGH Yn, Zto Z, Yn; Voo=5V - 30 60 ns
PLA propagation delay See Figure 8-5 Vpp=9V . 15 30 ns
. HIGH to LOW Anto Z, Yn; Voo=5V - 190 380 ns
PAL propagation delay time | See Figure 8-6 Vpp=9V . 70 140 ns
. LOW to HIGH Anto Z, Yn; Vop=5V - 175 350 ns
PLA propagation delay See Figure 8-6 Vpp=9V . 70 140 ns
o, | HIGH to OFF-state EtoYn, Z: Voo=5V - 325 650 ns

propagation delay See Figure 8-7 Vop=9V ; 135 270 ns
o, | LOW to OFF-state EtoYn, Z: Voo=5V - 325 650 ns

propagation delay See Figure 8-7 Vop=9V ) 135 270 ns
o OFF-state to HIGH EtoYn, Z: Vop=9V - 220 440 ns

propagation delay See Figure 8-7 Vopp=9V - 90 180 ns
to OFF-state to LOW EtoYn, Z Vop=5V 3 220 440 ns

propagation delay See Figure 8-7 Vpp=9V - 90 180 ns

7.3.4 AC Characteristics 2
Tamb=25°C , voltages are referenced to Vss (ground=0V), unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
e -3dB frequency Vis=g\L/i1\{(D8.=9V; Vos at Z - 14 - MHz
- n ’ Vos at an
response See Figure 8-9 cc:);annely - 60 - MHz
Vis=2V; Vbp=5V; ) 03 i o
THD Total harmonic fis=1kHz sine wave; RL.=10kQ ) °
distortion See Figure 8-8 Vis=3V; Vbp=9V; ) 0.2 i o
R.=10kQ ' °
f -40dB feed through Vis=|gVi1\{(D8.=9V; Vos at Z - 20 - MHz
(-40dB) frequency L= ’ Vos at any
All channel off channel - 8 - MHz
Vis=5V; Vop=9V; Ri=1kQ;
Frequency at -40dB;
Xtalk Crosstalk Between any 2 channels; - 1 - MHz
See Figure 8-11
Vop=9V; R.=10kQ; Vc=Vbb-Vss
Vet Crosstalk voltage (square wave): See Figure 8-10 - 75 - mV

Note:

(1) 20log (Vos/Vis) =-3dB.

(2) 20log (Vos/Vis) =-40dB.

(3) Peak-to-peak voltage symmetrical about (Vob-Vss)/2.
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8 Detailed Description
8.1 Overview

The CD4067 is a 16-channel analog multiplexer/demultiplexer with four address inputs (A0 to A3), an active LOW enable
input (/E), sixteen independent inputs/outputs (YO to Y15) and a common input/output (Z). The device contains sixteen
bidirectional analog switches, each with one side connected to an independent input/output (YO to Y15) and the other
side connected to the common input/output (Z). With /E LOW, one of the sixteen switches is selected (low-impedance
ON-state) by AO to A3. All unselected switches are in the high-impedance OFF-state. With /E HIGH all switches are in
the high-impedance OFF-state, independent of A0 to A3. The analog inputs/outputs (YO to Y15 and Z) can swing
between Vpp as a positive limit and Vss as a negative limit. Vpp to Vss may not exceed 9V.

8.2 Functional Block Diagram

|
19 B L —v2
' glvq »D@f | va
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D — ) —
_6fvs y =D - —v4
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-1 —Y5
4 Y5 H [ .
) _ |
A2| 14 _3|Y6 :D | —Y6
g - |
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Figure 8-1 Functional diagram Figure 8-2 Logic diagram
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Yn
j EVDD E LJ é_| VDDE
- |
_lq 7
§:>C Vss
Figure 8-3 Schematic diagram (one switch)
8.3 Function Table
INPUT
- CHANNEL ON
E A3 A2 A1 A0
L L L L L Y0=Z
L L L L H Y1=2Z
L L L H L Y2=27
L L L H H Y3=Z
L L H L L Y4=27
L L H L H Y5=Z
L L H H L Y6=Z
L L H H H Y7=2
L H L L L Y8=Z
L H L L H Y9=Z
L H L H L Y10=2Z
L H L H H Y11=2Z
L H H L L Y12=2
L H H L H Y13=2
L H H H L Y14=2
L H H H H Y15=2
H X X X X None
Note: H=HIGH voltage level; L=LOW voltage level, X=don't care.
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8.4 Testing Circuit
8.4.1 AC Testing Circuit 1
VDD

‘ ]
VI VO R|_ S1

PULSE A oUT ~ open

GENERATOR
T

Figure 8-4 Test circuit for switching times

Definitions for test circuit:

CL=Load capacitance including jig and probe capacitance.

Rt=Termination resistance should be equal to the output impedance Zo of the pulse generator.
RL=Load resistance.

S1=Test selection switch.
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8.4.2 AC Testing Waveforms

YnorZ

V
input Vu M

ov

. ’4_ tpLH terL
Vou

YnorZ Vu Vi
output

VoL

Figure 8-5 Yn, Z to Z, Yn propagation delays

Vbp
An input Vi Vi
Vss
— tpn [ tenL
Vo
ARVS
YnorZ
output
7 Vx
Vss
switch OFF —-@——— switch ON ——4— switch OFF
Figure 8-6 An to Yn, Z propagation delays
\%
E input 7[ Vi \\ Vi
ov
*— tpz —>‘ —  tpz
Vob
Yn or Z output Vm
Vou Vx
—— tpyz —> — tpzy —>
V
OH \ VY
Yn or Z output Vi
oV
switch ON —«———  switch OFF ——— switch ON

Figure 8-7 Enable and disable times
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8.4.3 AC Testing Circuit 2

V||:)D

A0 to A3

Z | Yn

P Lo

77

VDD or VSS

Figure 8-8 Test circuit for measuring total harmonic distortion

VDD
|
AQ to A
Vpp or Vss —F _0_0_ —3|
Z . Yn
E
Vss ——— Vss
r = (@
or
77

Figure 8-9 Test circuit for measuring frequency response

0.5Vpp 0.5Vpp
Voo
RL . L
AOto A3 YO |1 switch
_____ ,
z _Yn]|2
E
Vpp or Vgs— Vss C. C\D Vo
G
T
77
a. Test circuit
logic
input (An, E) off v on off

Vo \/\ /\/ Vet
b. Input and output pulse definitions

Figure 8-10 Test circuit for measuring crosstalk voltage between digital inputs and switch
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VDD
Vpp or Vss __A_O_tClA?)_ Yo
Z Yn
E
Vss ——— Vss

(Dv

e [

m

a. Switch closed condition

CD4067
VDD
|
Vpp or Vss __A_O_tO_A_?)_ Y0
Z Yn
E
Vss Y Vss

[J»

m

b. Switch open condition

Figure 8-11 Test circuit for measuring crosstalk between switches

8.4.4 Measurement Points

SUPPLY VOLTAGE INPUT OUTPUT
Vbb Vm Vwm
3V to 9V 0.5xVbp 0.5xVop
8.4.5 Test Data
INPUT LOAD
TEST S1 POSITION
Vm t, t CL RL
tPHL 0.5xVop <20ns 50pF 10kQ Vpp oOr Vss
teLH 0.5xVop <20ns 50pF 10kQ Vss
tezn, trrz 0.5xVop <20ns 50pF 10kQ Vss
trzL, trLz 0.5xVop <20ns 50pF 10kQ Vbb
Other 0.5xVop <20ns 50pF 10kQ Vss
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9 Mechanical Information
9.1 SOP24 Mechanical Information
9.1.1 SOP24 Outline Dimensions
-~ D
i *
< E s [ | — R m— |y F— gy m— (ﬁ |[ \I o
v.) * I\ J/
A I - =)
L
|
b e L
»E« ﬁ
‘LI w
Dimensions In Millimeters
SYMBOL
Min. Typ. Max.
A 2.35 - 2.65
A1 0.10 - 0.30
A2 2.13 - 2.44
b 0.39 - 0.47
0.25 - 0.30
15.19 - 15.55
10.10 - 10.57
E1 7.40 - 7.62
e 1.27 BSC
L 0.41 - 1.00
L1 1.30 - 1.50
o 0° - 8°
Unit: mm
www.jscj-elec.com 14 Rev. — 1.0A


http://www.jscj-elec.com/

i Jsc) CD4067

9.2 TSSOP24 Mechanical Information
9.2.1 TSSOP24 Outline Dimensions

f-——«————— D—
|
; AA2 A 1 1 C
yy Jﬁ\ /
YN eﬁ

EEETEETTEEE:

O
AEEBHEBHEEHE

‘<7E1 —>
E

Dimensions In Millimeters
SYMBOL

Min. Typ. Max.
A - - 1.20
A1 0.05 - 0.15
A2 0.80 - 1.05
b 0.19 - 0.30

0.09 - 0.20

7.70 - 7.90
E 6.20 - 6.60
E1 4.30 - 4.50
e 0.65 BSC
L 0.45 - 0.75
S 0° - 8°

Unit: mm
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9.3 SSOP24 (0.65mm) Mechanical Information
9.3.1 SSOP24 (0.65mm) Outline Dimensions
- D—————————»
\ !
LE 9 3 o
v % &:}
b e =
HHH%HMH%H "
] w
Dimensions In Millimeters
SYMBOL
Min. Typ. Max.
A 1.60 - 2.00
A1 0.05 - 0.25
A2 1.40 - 1.85
b 0.28 - 0.37
c 0.15 - 0.20
8.00 - 8.40
E 7.60 - 8.00
E1 5.10 - 5.50
e 0.65 BSC
L 0.55 - 1.10
L1 1.15 - 1.35
S 0° - 8°
Unit: mm
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9.4 SSOP24 (0.635mm) Mechanical Information
9.4.1 SSOP24 (0.635mm) Outline Dimensions
«—D—
Ao Y [N .
v 1 \ %L%
i
=b< e
TEEERLTERE:
I |
o
AHBEHEEHEEEEE
Dimensions In Millimeters
SYMBOL
Min. Typ. Max.
A 1.35 - 1.75
A1 0.10 - 0.25
A2 1.30 - 1.55
b 0.23 - 0.47
c 0.19 - 0.26
D 8.45 - 8.85
E 5.80 - 6.20
E1 3.70 - 4.10
e 0.635 BSC
L 0.40 - 0.80
S] 0° - 8°
Unit: mm
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10 Notes and Revision History
10.1 Associated Product Family and Others

To view other products of the same type or IC products of other types, click the official website of JSCJ --
https:www.jscj-elec.com for more details.

10.2 Notes

Electrostatic Discharge Caution

This IC may be damaged by ESD. Relevant personnel shall comply with correct installation and
use specifications to avoid ESD damage to the IC. If appropriate measures are not taken to

prevent ESD damage, the hazards caused by ESD include but are not limited to degradation of
\ integrated circuit performance or complete damage of integrated circuit. For some precision
integrated circuits, a very small parameter change may cause the whole device to be inconsistent

with its published specifications.
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DISCLAIMER

IMPORTANT NOTICE, PLEASE READ CAREFULLY

The information in this data sheet is intended to describe the operation and characteristics of our products. JSCJ has
the right to make any maodification, enhancement, improvement, correction or other changes to any content inthis data
sheet, including but not limited to specification parameters, circuit design and application information, without prior
notice.

Any person who purchases or uses JSCJ products for design shall: 1. Select products suitable for circuit application and
design; 2. Design, verify and test the rationality of circuit design; 3. Procedures to ensure that the design complies
with relevant laws and regulations and the requirements of such laws and regulations. JSCJ makes no warranty or
representation as to the accuracy or completeness of the information contained in this data sheet and assumes no
responsibility for the application or use of any of the products described in this data sheet.

Without the written consent of JSCJ, this product shall not be used in occasions requiring high quality or high
reliability, including but not limited to the following occasions: medical equipment, military facilities and aerospace.
JSCJ shall not be responsible for casualties or property losses caused by abnormal use or application of this
product.

Official Website: www.jscj-elec.com

Copyright © JIANGSU CHANGJING ELECTRONICS TECHNOLOGY CO., LTD
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