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CD4051BM/CD4051BC Single 8-Channel Analog 
Multiplexer/Demultiplexer 

CD4052BM/CD4052BC Dual 4-Channe! Analog 
Muitiplexer/Demultiplexer 

CD4053BM/CD4053BC Triple 2-Channel Analog 
Multiplexer/Demultiplexer

Genera! Description
Those analog multiplexors/domuHiplaxors axe digitally con­
trolled analog switches having low "ON" impedance and 
very low "OFF’ leakage currents. Control ol analog signals 
up to 15Vp_p can be achieved by digital signal amplitudes of 
3-15V. For example, if Vqq ■* 5V, V$s - OV and Vee « - 5V. 
analog signals from - 5V to + 5V can be controlled by digi­
tal inputs ol 0-5V. The multiplexer circuits dissipate ex­
tremely low quiescent power over the lull Vqq-Vss and 
Vqo~vEE supply voltage ranges, independent ol the logic 
stale of the control signals. When a logical ”1” Is present at 
the inhibit input terminal all channels are "OFF”. 
CCM051BM/CD40518C is a single 8-channel multiplexer 
having three binary control inputs. A, B. and C. and an inhibit 
Input. The three binary signals select 1 of 8 channels to be 
turned "ON" and connect the input to the output 
CD4052BM/CD40528C is a differential 4-channel multiplex­
er having two binary control inputs, A and B, and an inhibit 
input The two binary input signals select 1 or 4 pairs of 
channels to be turned on end connect the differential ana­
log inputs to the differential outputs. 
CD4053BM/CD4O53BC is a triple 2-channel multiplexer 
having three separate digital control Inputs, A. B, and C, and 
an inhibit input Each control Input selects one ol a pair ol 
channels which are connected in a single-pole double-throw 
configuration,

Features &
Wide range of digrtal and analog signal levels:
3 -15 V, analog to 15 V,^ j 'ji
tow "ON" resistance: 800 (typ) over ontire 15Vp_p sig­
nal-input range lor Vqo-vee * 15V 
High "OFF" resistance: channel leakage of £10 pA 
(typ.) at Voo —VtE-10V d

Logic level conversion for digital addressing signals pr 
3-15V (Vnn-Vss “ 3- 15V) to awitch analog signals to! 
isv^o/oq-Vee-isv) n
Matched switch characteristics: ARon “ 50 (typ.) fpf 
Voo-VEE-15V
Very tow quiescent power dissipation under all di 
control input and supply conditions: t pW (typ.) 
Voo-Vss-Voo-Vee-iov 
Binary address decoding on chip

Connection Diagrams

CD4051BU/CD4051BC

DuaHn-Une Packages 

CO4052BM /C04O52BC C04O53BM/C04O538C

TOP VIEW TOP VIEW
Order Number CD4051 BUN, CD4051BCN, 

CD4052BMN, CO4052BCN, C04O53BMN, CD4053BCN 
See NS Package N16A

TOP VIEW nyr/a*u-h|
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Astute Maximum Ratings
pc SePP'Y Voltage -0.5 Vdc to ± 18 Vdc
rO~‘ Voltage -0.5 Vdc lo Voo + 0.5 Vdc

- Sur*go Temperature Flange -65’Clo + 150"C 
fl Dissipation 500 mW
»' lW) Temperature (soldering. 10 seconds) 300"C

PC Electrical Charac eristics (Note 2)

Hecommenaea uperaurig uuituu.w.ia
Vqo DC Su(>pty Voltage + 5 Vdc to + 15' Vdc
V|N Input Voltage 0V to Vqo Vqc
Ta Operating Temperature Range

4051BM/4052BM/4053BM - 55’C to + 125*C
4051BC/4052BC/4053BC - 40*0 to + 85*C

pvv Parameter Condition* ~ 55*C + 2P + 12b*C Unite
Min Max Min Typ Max Min Max

” , OuKiScant Device Current Voo“5V 5 5 150 pA
Voo-'OV 10 20 600 PA
Voo “ 15V 20 20 600 pA

ty* tyuii iV|$) and Outputs (Vqs)
iON Hesislance (Peak 

i vtE -..Vis'-Vdo)
fi(_= lOkfl 
(any channol 
soloctod)

Voo-2.5V,
VEE- -2.5V 
0>V00-bV,
VEE •* OV

2000 270 2500

400

—

3500 n

Voo“5V 
VEE--5V 
cx VDD-10V. 
VtE“0V

310 120 580 0

VOO-7.5V.
VEE“ -7.5V 
ot Vqd =» 15 V. 
vEE * OV

220 80 280 400 11

•\*> . i ON" Resistance 
Between Any Two 

• Channels

1—.......

Rl* 10 ktl 
(any channel 
select ed)

Voo*-2.5V.
VEE- -2.5V 
orVD0-5V, 
VtE-0V

10 ii

V00-5V.
Vtt- ~ 5V 
or vDD “10V.
vEE-ov

10 (i

VOO-7.5V,
VEE« -7,5V 
or VDo = 15 V.
vEE-ov •

5 n

, 3FF " Channel Leakage 
i Cu'iem, any channel 
-OFF"

V00=7.5V. Vee=-7.5V
O/l- ± 7.5V. I/O “OV ±50 ±0.01 ±60 ' ±500 nA

j "OFF" Channel Leakage 
Cu’rent, all channels 

, OFF" (Common 
| OJT/inj

Inhibit = 7.5V CD4051
VDO = 7.5V,
VEE « - 7.5V, CO4052
O/l - OV,
I/O * ± 7.5V CD4053

±200

i ZOO

±200

±0.08

±0.04

±0.02

±200

±200

±200

±2000

±2000

±2000

nA

nA

nA
tow input, A, B, C and Inhibit

to* Lt*voi input Voltage VEE -■ Vss RL« 1 kfl 10 Vss
Its'* 2 jiA on all OFF channols 
V|$* Vdd thru 1 kft
Vdo-5V
Vdo-IOV
Voo“I5V

1.5
3.0
4.0

1 5
3.0
4.0

1.5
3.0
4.0

v
V
V

; Higr, Level Input Voltage. ,Voo“5
Voo“10
Vdo“ 15

3.5
7

11

3.5
7

11

3.5
7

11

V
V
V

Curtin!

i

Vqo “ 15 V, VtE“0V
V1N-0V
V0D“ISV, VtE“0V
V,N- 15V

-0.1

0.1

-10-5

10- 5

-0.1

0.1

-1.0

1.0 f*A
^ ——- , I lit! t  l , ) , t   

# ^ t ****A>"v'kxr. fc*tmgV vskmu boyund wtvct< tfx# Mftrty ot tfte iWvic* cannot bo guaiantoocl ft* "Oporaiing T»»rt|K**U*© FUry*"
y*r*s K 10 rnfw> tna! the duv<w* j/kajM be operettid at tfwse kmrt* The taDki of "tiloctncel Ouueclwrtauca" ^ovtoee condiiton* fcx actuel dove*
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DC Electrical Characteristics (Note 2) (Continued)

Symbol Paramo**? Condltiona -«rc ■mrc 4

Uin Max Min Typ Max Min •.HiImS

>00 OuMMoanl Domo* Currant Voo»5V 20 20
VDO-10V 40 40
Voo-isv 80 ItO

Signal Input* (Via) and Output* {Vo*}

Ron

aRon

"ON" Resistance (Peak 
>0< V££ S V(s 5 Vdq)

RL-10kn 
(any channol 
selected)

Voo-2.5 V,
VEE- - 2 5V
Of Voo“5V.
vtF-ov
Voo - 5V."
VEE- -5V 
or Voo “ 10V, 
VeE-0V

—

2100

330

—

270 2500
vmj

120 400 'If

Vqo -7.5V.
VEE- -7.5V 
OfVoo“15V. 
Vee*ov

230 80 280
\«5|j

*!*
A "ON" Resistance R|_» lOkfl Vqo “ 2.5V, J
Botween Any Two (any channel V(.E- -2 5V ViM
Channels sefocted) Of Vqq*- 5V, ■ v!$f>oU

i

>
< 8 1 t* < * ' «•

* Vee--5V tDor Voo “10V. 3Si
Vee-OV ■■
Voo “7.5 V,
VgE“ -7.5 V 5
or Vqo-15V,
v^ov ■31

“OFF" Channel Leakage Vdo-7.6V. Vee--7.5V
Cun ant, any channel 0/1“ ±7.5V, l/O-OV tto ±0.01 ±50 ft®#
"OFF" _J|

"OFF” Channel Leakage Inhibit-7.5V CO4051 ±200 ±0.08 ±200
Current, an channels Vdo“7.SV.
"OFF" (Common Vee“ -7.5V. CO4012 ±200 ±0.04 ±200

ttSjt

OUT/IN)

>01•v.
O

I/O - ±7,IV CO4053 ±200 ±0.02 ±200 ±t£w

Control Input* A, I. C and Inhibit
VlL Low Levol Input Voltage Vee-Vss Rt-lkHtoVss

1® < 2 on all OFF Channels
Vis-Voo thru 1 W1
Voo“5V
Vqo-iov
Voo “15V

1.5
3.0
4.0

1.5
3.0
4.0

VlH High Level Input Voltage Voo “5 3.5 3.5
Voo-10 7 7
Vpo“ 15 11 11

>IN input Currant Voo “15V. Vee-OV - 0 1 - 10 6 • 0.1
VlN-0V
Voo-15V, Vee-OV 0 1 10“ * 0.1Vin“16V

-14
Mots f: “Absofcjt* Maximum Retags” sis thews vsiust beyond ths Misty of the 
they vs no* mssnt to thsi 9m duress situuld bs operated si thsss Imtts Ttw 
operates
Mots 3: AH veflaQ** msssursd with f»sp*<.l to Vg£ unt*m* other**** ipsetfted

dwio* esnnot twt gieusniMcl l nospt its “Opening T \ZMUbte at ‘Ttecbcs OwsttansUc*" pro-wete* condUons lo*
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DC EitctriaU Characteristic* (No* 25 (Continued)
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Symbol Parameter CflAdltWlM - 4<rc + 2TC 4
Mki Max IMn Typ Uax Min '■INvP

loo Quiewent Dewot Currant Voo“SV 20 20 iSBVDO-10V 40 40
VCC-15V 80 80 ♦-CQQJI

Signal Input* (Vtg) and Output* (Vq»)

flON "ON” Resistance (Peak Ru-10kf» Vdo-2.5V. \£tR
lor VgE^VisiVoo) (any channel Vee — -2.5V 2100 270 2500selected) orVoo-5V.

Vee-OV \||Eg 8$
Vqo-SV,
Vee - -5V
Of Vqo - tOV.
vE£ “ ov

330 120 400
m

+.JS
1

p
Vdo“7.5V. {*«

IvflvEe- -7.5V
Or V00-15V,
Vee “OV

230 80 280 yV|
*♦»!? m

4R0N A "ON" Resistance Rt-tOkfi Vdo“2.5V,
1

Between Any Two (any channel Vee - -2 5V 10 IvW
Channel* •elected) Of Voo-5 V, 

Vee-OV
• VrSfayL

W

Vqo-5V
VEE--5V 10

'-HU*!
■*JXF 1

Of Vpo“ tov. ' '-m
vEt - ov •• *V*r! Kit
VDO-7.5V, 
vEE- -7.5V
Of Vdo-15V, 
Vee-OV

5
"1i
|

l
“OFF" Channel Leakage Voo“7.6V, vEE 7.5 V |
Current, any channel 0/1“ ±7.5V, l/0“0V ±60 ±0.01 ±50 i8(w?
“OF F"
“OFF" Channel UwMa* lnhlbfi-7.5V CD4051 ±200 ±0.0# 1200
Current, tt channel* V00-7.SV, Sr#®
“OFF" (Common Ves--7.5V, CO4062 ±200 ±0.04 ±200 JjB
OUT/IN) 0/1-0V

I/O - ±7.IV CO4053 ±200 ±0.02 ±200

Control Input* A, S, C and Inhibit
•3

VlL Low Levol Input Voltage Vee - vss Rl -1 kn to Vss fe||
Ii8 < 2 pA on all OFF Channels i Tp

Vis “Vdd thru 1 kfl
mmVdo“5V 1.5 1.5 P

Vdo-IOV 3.0 3.0
Vdo-15V 4.0 4.0

VlH High Level Input Voltage Vdo-5 3.5 3.5 3.6 -ip

Vdo-10 7 7 7
Vpo“ 15 11 11 11

*IN input Current V0U-15V,
Vin-OV
Voo-15V.

Vee-CV

Vee-ov

-0.1

0.1

-10 »

10*

• 0.1

01

-Jll
..ili

Vin“ 16V
Not* 1: "Absokrt* Mftumum Rsums*’ m» thorn beyond M*ch vw uiwfy of th* cvmcK Ixi l *o«p( far "OpewnOng
thoy */• not mwtfit to m%*f th*t tfw due*** tfuMjid tm ofmmUtd mi them* Imu Tlw U0*4 o< ~Ci*cv«c«i Cft*r«ctMt»oc*" prowtcM tfX
OfMpriltion

Mot* 2: AH vvt%*04s m«MMuMKJ with reafjvct to urtUvca offwww tpvarfW»d



$C Electrical Characteristics
"t • JVC. l, -1< ” 20 ns, unless otlwwise specified.

' Parameter Condition* Min Typ Max Unit*

^ , piopagalion Delay Time tram V£E“VSS“0V sv 600 1200 ns

K I whitxtio Signal Output
1 icnannol lumrng on)

rl- 1 k.n
Ci “ 50 pF

10V
15V

225
160

450
320

ns
n»

m: Propagation Delay Tune from Vee“Vss“°V 5V 210 420 ns

| tnfuo*t to Signal Output 
; icnannel turning oil)

rl»i kn

CL-50pF
10V
15V

100
75

200
150

ns
ns

.. : input Capacitance
! Control input
1 Signal Input (IN/OUT)

5
10

\

7.5
15

pF
pF

,-t - | Output Capacitance
‘ 1 common OUT/IN)

’ CD4051
CD-1052
CD4053

Vee-Vss-ov

10V
10V
10V

30
15
6

pF
PF

pF

-»• 1 Feedthrough Capacitance 0.2 pF

i ! Power Dissipation Capacitance

j CO4051
1 ! CD4052

t CD4053

110
140
70

pF
PF
PF

. -*T* *Wt» (VIS) and Outputs (Vos)
I S>no Wave Response 

(Distortion)
RL-IOkn 
l,s»1 kHz
ViS-SVp-p
vtt -vsrov

10V 0.04 %

; F,w$vency Response, Chanrwl 
-•— j Of* (Sne Wavo Input)

Rl “ 1 kit, VEE “ OV, Vis “ 5Vpp,
20 log io Vos/Vis“ -3 dB

10V 40 MHz

1 Feedthrough, Channel "OFF" Rl - 1 kJ), V£E - Vss “ OV, V,s - SVp^, 
20IOflioVos/VlS“ -40 dB

10V 10 MHz

j Ciotstalk Between Any Two 
------------ j Channels (frequency at 40 dB)

Rl - 1 kit, VEE - Vss "= OV, V,S(A) - SVp^,
20 logio Vos(B)/V,s(A) - - 40 dB (Nolo 3)

1CV 3 MHz

Vl j ^upagation Delay Signal 

i input to Signal Output
VEE"Vss“0V
Ct-50pF

5V
10V
15V

25
15
10

55
35
25 .

ns
ne
ns

A, B, C and Inhibit
j Control Input to Signal
J CrotsiaiK

VEE “ V$s “ 0V, Rl “ 10 kl 1 al both onds 
of channel.
Input Square Wave Amplitude - 10V

10V 65 mV (peak)

Propagation Delay Time (root 
** Address to Signal Output

Annals "ON” or "OFF")

Vle-Vss-OV
CL “ 50 pF

SV
10V
15V

500
160
120

1000
360
240

ns
ns
ns

* ' 1 *'• Iw: mutry chtnnolt with A kjniod ••ON' wm B 'OF”.
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