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CD4051BM/CD4051BC, CD4052BM/CD4052BC, CD4053BM/CD40S

1auLi Lot
A Semiconductor

Multiplexer/Demultiplexer

CD4051BM/CD4051BC Single 8-Channel Analog

CD4052BM/CD4052BC Dual 4-Channel Analog

Multiplexer/Demultiplexer

CD4053BM/CD4053BC Triple 2-Channel Analog

Multiplexer/Demultiplexer

Genera! Description

These analog multiplexurs/demultiplexers are dgrally con-
trolled anaiog swiiches having low “ON" impodance and
vary low “OFF" leakage currents. Control of analog signals
up to 15V, can be achieved by digital signal amplitudes of
3-15V. For example, if vpp=5V, Vgg = OV and Vgg = - 5V,
analog signals from — 5V 10 + 5V can be controlled by digi-
tal inputs of 0-5V. The muitiplexer circuits dissipate ex-
tramely low quisscent powsr over the full Vpp—-Vgs and
Vpp - Veg supply voltage ranges, independent of the logic
state of the control signails. When a logical "1 is present at
the inhibit input terminal all channels are "OFF".

CD4051BM/CD40518BC is a single 8-channe! multtiplexer
having ttvee binary control inputs. A, B, and C, snd an inhubt
input. The three binary signals select 1 of 8 channels 1o be
tumed “ON" and connect the input to the output.

CD4052BM/CD4052BC is a differantiat 4-channel multiplex-
ar having two binary control inputs, A and B, and an inhint
input. The two binary input signals selact 1 or 4 pairs of
channels 10 be turnéd on and connect the diflerental ana-
log inputs 10 the differenta! outputs.
CD4053BM/CD4053BC is a triple 2-channel multipiexer
having three separate digits! control inputs, A, B, and C, and
an inhibit input. Each control Input selects one of a pair ot
channels which are connoctod in a single-pole double-throw
configuration.

Features 3

» Wide range of dgrtal and analog signal levels: "
3-15V, analog to 15V, bz

® Low "ON" remstance: 800 (typ ) over entire 15Vpg d?-
nal-input range for Vop = Vg = 15V : YQ

® High “OFF" resistance: channe! leakage of $10 '_
{typ.) at Vpp—~Vgg = 10V

8 Logic level conversion for digital addressing wnah t ',
3-15V (Vpo— Vgg = 3~ 15Y) to swilch analog scqnals b
15 Vo (Vpp—VEE = 15V)

® Matched swilch charactensbes: ARon =50 (typ) 1913

VYoo ~Veg = 15V

® Very low quescent power dissipabon under all di
control input and supply condibons: 1 pW (typ.)
Voo ~Vsgs = Voo ~Veg = 10V

® Binary address decoding on chip

Connection Diagrams
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apsolute Maximum Ratings
ux < Supo'y Voltage

= 0.5 Vdc to + 18 Vde

Hecommenaeo Vperauny Lonuiuuas

Voo DC Supply Vottage +5Vdeto + 15 Vde

» YO Volage -0.5Vdc o Vpp + 0.5 Vde Vin  input Voltags OV to Vpp Voc
-, Swrage Tomperatwre Range -65'Cto +150°C Ta  Operaung Tomperature Range
s Pachape Dissipation 500 mwW 4051BM/40528M/4053BM -55°Cto +125°C
[ ¢ (e Tumparalute (soldering, 10 seconds)  300°C 40518C/40528C/40538C ~40'C10 +85°C
pC Electrical Characteristics (vote2)
e - o
s Parameter Conditions soc +25 +125C | Units
Min| Max {Min| Typ Max | Min| Max
w1 Quuscent Device Cument | Vpp =5V 5 ‘ 5 150 | pA
Vpp* 10V 10 20 600 pA
. Vpp = 15V 20 20 600 | pA
yorw nouls [Vis) and Outputs (Vos)
a “ON” Resistance (Peak | R =10kt Vpp= 2.5V,
i 4 Veg Vg < Vpp) (any channol | Vgg= ~ 2.5V
soloctod) o Vo = 5V, 2000 270 | 2500 3500 | n
Veg =0V ~ R
. Vpp= 5V
e VEE = ~5V
g o Viop = 10V, 310 120 | 400 580 | N
Vee= OV _ _
Vop = 7.5V, *
Veg = ~7.5V
of Vpp = 15V. 220 80 280 400 1
- ) Veg = OV
M 0 L O Resistance Ry * 10 k{1 Vpp = 2.5V,
" Betwoon Any Two {any channgl | Vgg =~ -2.5V 10 0
 Channels salocted) or Vpp = 5V,
Veg =0V
Voo™ 5V.
. Vig= ~5V 1 ]
or Vpp = 10V, 0
Vgg =0V
Vop= 7.5V,
Ve = - 7.5V n
or Vpp = 15V, 5
. Vegg=0v -
, OFF” Channel Leakagu | Vpp=7.5V, Vgg=—~7.5V .
i Cgmm. any channe! O/1= £7.5V,1/0= 0V 150 +0.01 | 150 1500 | nA
CCQFFT .
r—
E “OFF" Channel Leakage ! Inhibit=7.5v  CD4051 200 1008 | 1200 $2000] nA
Current, all channels Vpp = 7.5V,
| OFF" {Common Ve = ~1.5V, CD4052 1200 1004 | £200 12000 | nA
logTANy QI+ 0V,
e 1O = 27.5V CD4053 - 1200 10.02 | 1200 12000 nA
% Inputs A, B, C and Inhibit
Low Level Input Voltage | Vg = Vgg Ry = 1 k2 1o Vg
ks 2 uA on all OFF channels
Vis = Vpp thvu 1 kN1
Vop =5V 1.5 15 1.5 \Y
Vpp= 10V .doae 3.0 3.0 v
Vpo = 15V 40 4.0 4.0 v
' tHgrLevel Input Vollags. | Vpo =5 35 35 35 v
: Tvpp=10 7 7 7 v
—— Vpp= 15 11 11 1 v
in - . -
j "ot Current Vpp = 15V,  Vpg« OV -0 ~10-5] ~01 10 | pA
i V|N = oV
: Voo« 15V, Veg=0OV 0.1 10-5 | 01 10 | pA
;:»\_, Vin - 15V -
Yo -

XY
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DC Electrical Characteristics mow 2 (Contimed) .

CD40518M/CD40518C, CD4AS528M/CD40528C, cnmoasﬁc

e,

Symbol P N Condith ~4rC +30°C
T Wa! Mex [ Min; Typ Max
lpo Quissoant Dovos Crrant | Vpg = 5V 20 20 4
Vpo= 10V 40 40 14
Vop = 15V 80 00 : o
Signal inputs (¥g) and Outputs (Vog) X
Ron | “ON"Ressience (Peak |R =10kt | Vpo=2.5V, _ A 4
for Veg SVis<Vpp) {any channo! | Vgg= ~2.5V ’ e
sulocted) | of Vpo = 5V, 2100 270 | 2500 320
Vgm0V i ) .
Vpo = 5V. 32 %
Veg= ~5V !
ot Vo= 10V, 330 120 | 400 gy
Vgg = OV i
Vpo = 7.5V, i g
. Vg = ~ 7.5V g
of Vo = 15V, 230 80 280 sgoh ¢
Vgg = OV . VO
ARon | A"ON' Resistance R =10kl |Vpp=2.5V, IR JRRY
Botwean Any Two {any channel | Vig= —-2.5V 10 A
Channals selocted) or Vpo =~ 5V, iRl
Veg =0V vehbley
Voo=5V o
. Vee = —~5V 10 ’
of Vpo = 10V, o
Vg =0V e
Voo=T7.5V,
Veg= -7.5V 5
of Vpo = 15V,
Vg =0V !
“OFF~ Channol Leahage | Voo =76V,  Vee= -7.5V o
Curtent, any channal O/l= £7.8V,1/0 =0V +§0 1001 | 50 1800
.QFF" . P " 1
"OFF” Channel Loakege | hibt=7.3V  CD4051 200 £0.08 | 1200 00
Curront, alf channels Ypo*= 7.6V, . 9474
“OFF" (Common Veg = ~7.8Y, CO4082 1200 $0.04 | 1200 2 i T
OUT/IN) O/1 =0V Yl
/0= 178V  CD4053 1200 1002 | +200 t
Control Inputs A, 8, C and Inhibit Lomi
ViL Low Level Input Voltage | Vgg ~ Vss By = 1 ki to Vgg Rk
{19 <2 uA on sl OFF Channols C et
Vis = Vpp thru 1 kN RRY
Vpp = 5V 15 1.5 48,
Voo = 10V 3.0 3.0 ‘30
Vpp = 15V 40 40 M,
VK | High Level input Vottage | Vpo =S5 35 35 as| R
Yop=10 7 7 ? uay
Vpp= 16 1 1 11| e
S e g
fin input Current Vpp =~ 15V, Vg =~ 0V -01 -10-8] "~ 0.1 .&-1 ;
ViN~ OV . ol H
Vpof“ 15V, Veg =0V 0.1 10-% | ot !3‘
Vi = 18V ol | o

Note §: “Absokie Manmum Fatngs” &8 thous vahuet Deyond whea 1he aslety 0! the Bivoe Camnot Do gua wnlead [ xospt 1or "WWTMM
they are not meant (o inpty that the dovces stk be operated &t was drits The Lable of “Uleciics Charsctm st provices CoMtons for ARl
opareton. * Foegt
Note 3: All vollegas measurod with isepect 10 Vg unines othorews specied s v;"',
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CD40518M/CD40518C, CD48528M/CD4052BC, CDAO5IBM/CD4I5IDC
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DC Eiectrical Characteristicg ow 2 (Cotined s
Symbal Pacamoter Conditions —ac 13C *
Mol Max {Min! Typ Max | Min|,
too Quisscant Devios Currant | Vpg = 5V 20 20 ' {
Vpo =10V 40 40 ‘
Vpp = 15V 80 80 .
Signal inputs (¥;g) and Outputs (Vos) L
Ron “ON" Rossiance (Peak | R =10k} | Vpo=2.5V, L 310
for Vep <Vis <Vpp) {any channot | VEg= ~ 2.5V .
sulocied) of Voo = 5V, 2100 270 | 2500 »
. ¥ 4
Veg=OV ot 15 3
Vpp =5V, . -'3;‘
Vgg = —5V 13
of Vpo = 10V, 330 120 100 s
Veg = 0V M £ R
Vuo bl 75V. ;.":,«' ‘*
Ve = — 7.5V LYy
or Vpo = 15V, 20 80 | 280 o f‘?}
Vgg =0V VGt
ARpN | A"ON" Resistance AL =10k | vpo=25V, o Al
Botween Any Two (any channet | Vg~ — 2.5V 10 fgl, A
Channels selacted) of Vpp ~ 5V, Rt
Vg =0V o
Voo= SV o ) 'l‘e.‘i
Veg = —-5V 10 Lo,
o Vpo = 10V, 3
Vgp =0V B
Vpo=75V, ,?{ 3 j‘
Veg = - 7.5V 5 ‘.,f; e
o Vpo = 15V, s
Veg =0V pakish 0
“OFF™ Chenndt Leahage | Voo =76V,  Vgg=-7.5V Y
Current, any charnel Ofi= £ 7.5V, /0 =0V 180 $0.01 | ¥50 3508
IOFFtD . ‘??j‘
“OFF" Cheninel Loakqge | Inhibi=7.5Y  CD4051 1200 £0.08 | 200 80094
Curront, st channels Yoo=1.b8V, - . X
“OFF" (Common Vg~ —7.5V, CD4082 £300 10,04 | 1200 100mEs
OUT/IN) O/i=0v . W
/O=+7.8Y  COD4053 + 200 002 | 200
Control Inputs A, 8, C and Inhitit R s
Vi Low Levol Input Voltage | Veg = Vsg AL = 1 A1 10 Vs  ERRG
fig <2 pA on ait OFF Channols v F.
Via = Vpp theu 1 k0 Iy Ty
Vpo =5V 15 15 A8phy
Voo = 10V 30 2.0 g' :
Voo = 15Y 4.0 40 40
Vin High Leval input Votizge | Vpo=5 as 35 36|
Yop= 10 7 7 7 3"&*
Vpp=15 11 11 1 1‘1 o !
- g B Pt
('™ input Current Vpp = 158V, Vi ~CV - N a] ~ 01 Ry Y By
5&& ~0V o1 10 ;:'v'?* %é
o= 15V,  Vgg=0V _3 RV SR
Vi 16V 0.1 10 (X] 1040

Note 1: "Absokrie Mawmum Ratmgs” are thow valute Deyond wisch Uw saluty of the devios Carmmot be uw‘,‘_, o L womgt 10r “Opuratig '_“Mﬂ:)?
e pi
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AC Electrical Characteristics
+,- #°C. &~ 4= 20 s, unless othwrwise spucified.

2850 GI/RAESOrA '08THYCI/REZS0TCO 081 29QD/NRI $0Y0D

o Parameter . Conditions Vpo Typ | Max Units
oo dnouis
= Fropagation Delay Tima from Vee = Vsg =0V 5V 800 | 1200 ns
oot
- nutet 10 Signad Output R =1kN tov 225 | 450 ne
nannel lurtung on) Cy =50 pF 15V 160 § 320 ne
- Propagaton Delay Tune lrom Veg = Vgg= 0V 5V 210 | 4X ns
; inhuxt to Signal Output Ap= 1k 10V 100 | 200 ns
© tehannel turning off) Cy =50 pF 15V 75 | 150 ns
; input Capacitance )
+ Controlinput 5 15 pF
! Signat input (IN/OUT) 10 15 pF
1
i Output Capaciiance
* {common DUT/INY
| CD4051 10V 30 pF
CG4052 Veg ~ Vgg = OV 10V 15 pF
CL4053 10V 1 pF
i Feagthrough Capacitance 0.2 pF
| Power Dissipauion Capacitance
; C04051 110 pF
E ! CD4052 140 pF
2 | CD4053 70 pF
R 2y euts (Vi) and Outputs (Vos)
) { Sna Wave Responss Ry = 10 k(1
{Onstorvony hs=1kHz 10V 0.04 &
" : Vls =5 Vp.‘)
: -u___* Vep = Vg =0V
? ; f‘wquency Response, Channel | R =~ 1 ki), Vgg =0V, Vig= 5V, 10V 0 MHz
| O (Sine Wave Input) 20 logyp Vos/Vis =~ ~3 dB
| Feadtivough, Channel “OFF"” | R( =1 ki), Vgg = Vgg = OV, Vig = 5V, \ov 10 MHz
g~ 20 10910 Vos/Vig = — 40 dB
i Crosstalk Botwoen Any Two Ry = 1 kY, Vgg = Vgg =0V, Vig(A) = 5Vpp
Chanal 1cv 3 MHz
: nnels (froquency at 40 dB) | 20 1004 Vos(B)/V (A} = — 40 dB (Nota 3)
> | Procagavon Dolay Signal Vg = Vg = OV 5V 25 | s5 ne
“ 1 WUt o Signal Output C =50 pF 10v 15 | 3s ne
——— 15V 10 | 25 ns
: ~"‘~\"°“’¥3\M A, B, C and Inhibit
1 Convol Input 1o Signal Vgg - Vg = GV, Ry = 10 k{1 gt both ends
' Cronstai of channel. 10V 65 mV (poak)
"':‘\-%‘_______ Input Square Wave Amplitude ~ 10V ’
w | Procagaton Dolay Time from | Vi g = Vgg = OV 5V 500 | 1000 ns
“ | Addvess to Signal Output C, =50pF 10V 180 | 360 | ns
[~ Ichannals “ON" or "OFF") 15V 120 { 240 ns

2 .
€ &¢I wriatrwry channots wan A wevag “ON' and B ~OFF,
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