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Features ® Matched Switching Characteristics,

ron =5Q (Typ) forVpp-VEg =15V

Very Low Quiescent Power Dissipation
Under All Digital-Control Input and Supply
Conditions, 0.2 uW (Typ)

atVpp - Vss=Vpp - VEg =10V

Binary Address Decoding on Chip

5-V, 10-V, and 15-V Parametric Ratings
100% Tested for Quiescent Current at 20 V
Maximum Input Current of 1 pA at 18 V Over
Full Package Temperature Range, 100 nA at
18 V and 25°C

Break-Before-Make Switching Eliminates
Channel Overlap

® Qualification in Accordance With
AEC-Q100t ®

® (Qualified for Automotive Applications

® Customer-Specific Configuration Control
Can Be Supported Along With
Major-Change Approval

® \Wide Range of Digital and Analog Signal
Levels
- Digital: 3V to 20V
- Analog: =20 Vp_p

® | ow ON Resistance, 125 Q (Typ) Over
15 Vp_p Signal Input Range L]
fOFVDD _VEE =18V

® High OFF Resistance, Channel Leakage of

+100 pA (Typ) at V pp — VEg = 18 V Applications
® | ogic-Level Conversion for Digital ® Analog and Digital Multiplexing and
Addressing Signals of 3V to 20 V Demultiplexing
(Vbp ~ Vss =3V to 20 V) to Switch Analog ® Analog-to-Digital (A/D) and
Signals to 20 V p.p (Vpp ~ VEg =20 V) Digital-to-Analog (D/A) Conversion
T Contact factory for details. Q100 qualification data available on PY Signal Gating
request.

description/ordering information

The CD4051B, CD4052B, and CD4053B analog multiplexers are digitally-controlled analog switches that have
low ON impedance and very low OFF leakage current. Control of analog signals up to 20 Vp_p can be achieved
by digital signal amplitudes of 4.5V to 20 V (If Vpp — Vgs =3V, a Vpp — VEE of up to 13 V can be controlled;
for Vpp — VEg level differences above 13 V, a Vpp — Vgg of at least 4.5 V is required). For example, if
Vpp =4.5V,Vgg =0V, and Vgg = -13.5V, analog signals from —13.5 V to 4.5 V can be controlled by digital
inputs of 0 V to 5 V. These multiplexer circuits dissipate extremely low quiescent power over the full Vpp — Vgg
and Vpp — VEg supply-voltage ranges, independent of the logic state of the control signals. When a logic high
(H) is present at the inhibit (INH) input, all channels are off.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
¥
A PACKAGE PART NUMBER MARKING
SoIC - M Reel of 2500 | CD4051BQM96Q1 CD4051Q
TSSOP - PW | Reel of 2000 | CD4051BQPWRQ1 CMO051BQ
SoIC - M Reel of 2500 | CD4052BQM96Q18 CD4052Q
-40°C to 125°C
TSSOP - PW | Reelof 2000 | CD4052BQPWRQ18 CD4052Q
SOIC - M Reel 0of 2500 | CD4053BQM96Q1 CD4053Q
TSSOP - PW | Reel of 2000 | CD4053BQPWRQ18 CD4053Q

t Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are
available at www.ti.com/sc/package.
§ Product Preview

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

UNLESS OTEERWISE NOTED this document contains PRODUCTION
DATA informiation current as of publication date. Products conform to
specifications per the terms of Texas dard y
Production processing does not necessarily include testing of all
parameters.
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description/ordering information (continued)

The CD4051B is a single eight-channel multiplexer that has three binary control inputs (A, B, and C) and an
inhibit input. The three binary signals select one of eight channels to be turned on and connect one of the eight
inputs to the output.

The CD4052B is a differential four-channel multiplexer that has two binary control inputs (A and B) and an inhibit
input. The two binary input signals select one of four pairs of channels to be turned on and connect the analog

inputs to the outputs.

The CD4053B is a triple two-channel multiplexer with three separate digital control inputs (A, B, and C) and an
inhibit input. Each control input selects one of a pair of channels, which are connected in a single-pole,

double-throw configuration.

When these devices are used as demultiplexers, the CHANNEL IN/OUT terminals are the outputs, and the
common (COM OUT/IN) terminals are the inputs.

CHANNEL 1/O 4
CHANNEL 1/0O 6
COM OUT/IN
CHANNEL I/O 7
CHANNEL I/O 5
INH

VEE
Vss

CD4051 CD4052
M OR PW PACKAGE M OR PW PACKAGE
(TOP VIEW) (TOP VIEW)
1 o 16]] Vpp Y CHANNEL /00 [] 1 > 16[] Vpop
2 15[] CHANNEL 1/0 2 Y CHANNEL /0 2 [| 2 15[] X CHANNEL 1/0 2
3 14|] CHANNEL 1/0 1 COM Y OUT/IN [| 3 14]] X CHANNEL 1/0 1
4 13|] CHANNEL 1/0 0 Y CHANNEL /10 3 [| 4 13]] COM X OUT/IN
5 12[] CHANNEL 1/0 3 Y CHANNEL /01 [| 5 12[] X CHANNEL 1/0 0
6 1] A INH [] 6 11|] X CHANNEL 1/O 3
7 10[] B Vee [l 7 10]] A
8 9]l C Vss [] 8 9]l B
CD4053
M OR PW PACKAGE
(TOP VIEW)
IN/OUT by [] 1 o 16|] Vpbp
IN/OUT bx [] 2 15[] OUT/IN bx or by
IN/OUT cy [| 3 14[] OUT/IN ax or ay
OUT/INCX ORCY [] 4 13[] IN/OUT ay
IN/JOUT CX [] 5 12[] IN/OUT ax
INH[] 6 1[] A
VeEe U 7 10] B
Vss || 8 9 ] C
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Function Tables

CD4051
INPUTS ON
INH C B A CHANNEL
L L L L 0
L L L H 1
L L H L 2
L L H H 3
L H L L 4
L H L H 5
L H H L 6
L H H H 7
H X X X None
X =don't care
CD4052
INPUTS ON
INH B A CHANNEL
L L L 0x, Oy
L L H 1x, 2y
L H L 2%, 2y
L H H 3%, 3y
H X X None
X =don'’t care
CD4053
INPUTS ON
INH AORBORC CHANNEL
L L ax or bx or cx
L H ay or by or cy
H X None

X =don’t care
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logic diagram (positive logic)

CD4051B
CHANNEL I/O
! 7 6 5 4 3 2 1 0 )
@ vop OO0 6 ®
—
:

AT @

:
T . Binary -TG ]

° O to ) COM
Logic-Level 1-0f-8 — | OUT/IN
Conversion Decoder m_<

+ O With
¢ Inhibit E—«

g

INHT (6)—

Vss ;I; VEE

iy inputs are protected by CMOS protection network.

CD4052B X CHANNEL 1/0

VDD b
i I

an

COM X

+ E_' @ OUT/IN

A . [ | Binary coM Y

, to Ic OFi/N
gt @_ Logic-Level || 1-of-4

Conversion Decoder |
+ With
INHT (6)— —1  Inhibit
-TG

ONOXORO
(®) vss VEE 2
Y CHANNEL 1/0

T Al inputs are protected by CMOS protection network.
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logic diagrams (positive logic) (continued)

CD4053B

IN/OUT
VoD
J. cy cx by bx ay ax
- 3) 5) (v (2) @3
| | ©ONONONOX®) oM OUTIN
Logic.Level Binary to ac or ay
t @ ogic-Leve 1-0f-2
A Conversion Decgders
With
—]  Inhibit COM OUT/IN
| | TG bc or by
gt
TG
] COM OUT/IN
ct @_ T TG XC or Xy
TG
INHT (:)—
VDD
Vss (;) VEE
T Al inputs are protected by standard CMOS protection network.
absolute maximum ratings over operating free-air temperature (unless otherwise noted) +
Supply voltage range, V+ to V- (voltages referenced to Vgg terminal) ..................... -0.5t020V
DC iNput VOItage range . . ..o -05VtoVpp+05V
DC input current, any ONE INPUL . . ...ttt e e e e e et e e e e e +10 mA
Package thermal impedance, 03p (see Note 1): M package ................ ... ...t 73°C/IW
PWpackage ........... ..o, 108°C/W
Maximum JuNCioN tEMPEratUre, T . ..ottt ettt et e e et e e e 150°C
Lead temperature (during soldering):
At distance 1/16 £ 1/32 inch (1,59 £ 0,79 mm) from case for 1I0smax ..................c..... 265°C
Storage temperature range, Tgg - -« v v vt —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The package thermal impedance is calculated in accordance with JESD 51-7.
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recommended operating conditions

MIN  MAX | UNIT
VDD Supply voltage 5 20 \%
TA Operating free-air temperature -40 125 °C
electrical characteristics, V. gyppLy =15V, Ay =1V, R =100 €, unless otherwise noted
(see Note 2)
LIMITS AT INDICATED
Vv TEMPERATURES
PARAMETER TEST CONDITIONS (B)D oo UNIT
-40° 125°C
a0°c MIN TYP  MAX
5 5 150 0.04 5
| Quiescent device 10 10 300 0.04 10 A
DD current 15 20 | 600 004 20| "™
20 100 3000 0.08 100
Signal Input (V jg) and Output (V gg)
5 850 1300 470 1050
Drain-to-source VEE=0V,Vgg =0V,
fon ON-state resistance | V|5 =0to Vpp 10 330 550 180 400 Q
15 210 320 125 240
ON-state resistance = 15
Argn  difference between | VEg=0V,Vgg=0V 10 10 Q
any two switches 15 5
Input/outout leakage Any channel OFF (MAX) or all channels
Cup”em (Spwitch Oﬁ)g OFF (COM OUT/IN) (Max), 18 +0.1 +1 +105  +0.1 | pA
VEE=0V,Vgg =0V, See Note 3
Cis Input capacitance VEE=-5V,Vgg=-5V 5 5 pF
CD4051 30
Cos  Output capacitance | VEg=-5V,Vgg=-5V | CD4052 5 18 pF
CD4053 9
Feedthrough
C;j = - = -
105 capacitance VEE="5V,Vss=-5V 5 0.2 pF
: 5 30 60
Propagation delay _ _
) . ViS(p-p) = VDD RL =200 kQ,
tpd (signal input to CL = 50 pF, ty, tf = 20 ns 10 15 30 ns
output) 15 10 20

NOTES: 2. Peak-to-peak voltage symmetrical about Vpp - VEE

2

3. Determined by minimum feasible leakage measurement for automatic testing
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electrical characteristics, V. gyppLy =15V, Ay =1V, R = 100 Q, unless otherwise noted
(see Note 2) (continued)

LIMITS AT INDICATED
v v TEMPERATURES
PARAMETER TEST CONDITIONS EE DD - UNIT
™) V) 40°C | 125°C 25°C
B MIN  TYP MAX
Control (Address or Inhibit), V. ¢
VL = Vpp through 1kQ, Vss 5 15 15 15
V|H = Vpp through 1kQ
Y% Input | It IH= VDD : v 10 3 3 3 v
IL nput low voltage RL = 1k 10 Vas, ss
lis < 2 uA on all OFF channels Vss [ 15 4 4 4
VL = Vpp through 1kQ, Vss 5 35 35 35
. V|H = Vpp through 1kQ
Y% Input high volt IH= VDD : v 10 7 7 7 %
IH - PULhighvolage | p "= 1k to Vss, SS
lis < 2 uA on all OFF channels Vss 15 1 1 11
N Input current VIN=O0V, 18V 18 +0.1 +1 +105 01| pA
. 5 450 720
Address-to-signal ty, tf =20 ns, C|_ =50 pF,
. OUT (channels ON | R_=10kQ, Vgg=0V, 0 10 160 320
pdl o OFF) propagation | See Figure 10, Figure 11, and 0 15 120 240 ns
delay Figure 14 5 5 225 450
Inhibit-to-signal 400 720
OUT (channel tr tf_: 20ns, CL f 20 PR, 0 10 160 320
'pd2  tuming ON) RL=1KD VSs=0V, o | 15 120 240 |
ro agation dela See Figure 11
propag y -10 | 5 200 400
Inhibit-to-signal 200 450
OUT (channel tp tf =20 ns, Cp =50 pF, 0 10 90 210
tpd3  tyrnin OFF) RL =10k, V55 =0V, ns
ro agation dela See Figure 15 2 2 I i
propag y -10 | 5 130 300
Input capacitance,
CIN any address or 5 7.5 pF
inhibit input

NOTES: 2: Peak-to-peak voltage symmetrical about Vpp — VEE
2
3: Determined by minimum feasible leakage measurement for automatic testing
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electrical specifications

Vce = VDD - Vss (square wave)

LIMITS AT
INDICATED
PARAMETER TEST CONDITIONS Vis | VDD | TEMPERATURES | it
v | W Py
MIN TYP  MAX
R =1 kQ, CD4053 5 10 30
-3-dB cutoff Vog at COM OUT/IN, CD4052 5 10 25
frequency, See Note 2,
channel ON Vog at COM OUT/IN CD4051 | 5 10 20 MHz
(sine-wave input) VEE = Vss, 20log Vos/V|s = -3 dB, 60
Vos at any channel
5 0.3
R =10 kQ,
Total harmonic Sle_e Note 2 10 0.2
THD  istort %
istortion 15 0.12
VEE = Vss, fis = 1-kHz sine wave 0.12
RL=1kQ, CD4053 10 8
-40-dB Vos at COM OUT/IN, CD4052 10 10
feedthrough See Note 2 CD4051 10 12 MHz
frequency
(all channels OFF) VEE = Vss, 20log Vpgs/V|s = -40 dB, s
Vos at any channel
R =1 kQ, between any two channels, See Note 2 5 10 3
VEE = Vss, 20log Vos/V|s = -40 dB, 6
Between sections, Measured on common
VEE = Vss, 20log Vpos/V|s = -40 dB, CD4052
Between sections, 10
—40-dB signal Measured on any channel MHz
crosstalk frequency VEE = Vss, 20log Vos/V|s = —40 dB,
Between any two sections, 2.5
In pin 2, Out pin 14
CD4053
VEE = Vss, 20log Vpos/V|s = -40 dB,
Between any two sections, 6
In pin 15, Out pin 14
Rl =10 kQ, See Note 4 10 65
Address or inhibit ~ ~ — mvi
to signal crosstalk VEE=0V,Vss =0V, 1 f=20ns, 65 PEAK

NOTES: 2. Peak-to-peak voltage symmetrical about Vpp - VEE

2

4. Both ends of channel
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'S
INPUT SIGNAL VOLTAGE

WITH LOGIC-LEVEL CONVERSION
CHANNEL ON-STATE RESISTANCE

CD4051B-Q1, CD4052B-Q1, CD4053B-Q1

CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS
TYPICAL CHARACTERISTICS
VS

CHANNEL ON-STATE RESISTANCE
INPUT SIGNAL VOLTAGE

T ] S S R
i PR S PR DOREE DRDEY FSas b Sl S D T
: 1 3008 SOST4 Fobad o & Renbl eabin S0+ T+,
- (%] 1 =) =5
P [ PRPPE DD BN D 9 - : =
e 8 $3508 S534 PESe vinac 8 u FEE83 SRS SRS RS aaa niciary
. - - sfassafrvse et ioenid o m AN DN SO BN * 1, "
. oo b I~ < DMy DM AN BN 4
. —t ] 1T eeaq MRSHE Se Ledtt ¥
Y e > = [CHRE RN i, .
b B : _ v ZUgETED ES
—_—— mn by +
> ] o 0 [ P DTS pro ju | By y
ot t1T o)) | e I RTo TN BNUNDEM O 4. :
M T 174 8 o o= P o § W ]
.__... «t4++ 10 S S THEES EEE R Sl [
P o > N E RS IS 13T T 4
¢ LLb = 1 = wn A Y SRS S 4 M
e Lb e © N < > {11 [ IR Apdiy o
c = Z > R Q
S ()] () o : 1
e ——— -1 O = — n (OB n e
- 'EX E Ty o
el was PR " = v = « +
PSS b S - =z 0| o-+ < S L ¢
'D.. —t > (o)) [a) + al
-a. s 02 [ o NG Saa o x
L. o £ 1 > LTI
>0 ppans B o ZiIeHsobEr < H
. pges | o 1t +
%v cen %) 2 Z w T 1 i
= — . - ma e T
N ZZe > ANn s B Mg 04
om“ ....... ”4 V " .H
e S Bk 5 2 st
> . ] 2 i=jos veans sl T X
Y ~ o T .
YRS PR PR PMPDY PNy i By S
«eTerendrasrsbesss B o ji-A I wLLL 1
I AORNS SEDDE SORES SOSRS PASES Shaa (2o s 08 M 1w o
P IR B . .-+ m_ i L1 2L M
o o o o o o o
o o o o o o o ! re}
S Ire) S S Irs) S 8 8 w g o
™ N N — —
_ _ _uo
& - 90UBISISaY SIS—NO [auueyD — UOj O - 9oUEISISaY 91LIS—-NO [duueyd 1
i W 1 + m | B2S putag SRREY SERES SPURY FREES SS
D I S A T 1 R e gnand PR RS atats cobRS SoEe
N i T WF :_, — < M _X.II... Ircsl. - - sves
u T3 O - : 0 1 — T
-+ 1= -0 1% e b w S350 sy aiguons sppes S2098 POOSTIIEA
- — . “.w Y Q + PR oI ESSS Shatd batte Ao
”l, ? _r._,/_ur ] T > - PR RS SRS B .
-+ H s o T (0997 Suaymwout o uie SORNY MEge Saahe
= - = + et IRERT FNY,  Atdad
- t o BrIru i8S BOODS BECE: S04
- i N (I3 I SPEGad pasad SEDEYS B ‘SO
) o > |
S H b8a o _ A 22 20 SSP A R TE I25S S2522 37 42 SEEN:
5,. b T A B + ) x @) y.wo.D‘..-._io+o IEETY = 3 oot
' oLIE 1 — > > R 1.w<~ EREEE 31 - +
1, o L I o] L > =t
\B R [ — i = = » | W RIS 4 sdonhe Bod s
(@] - P EEY T TR
e su¢ | +1+11 S — _MVANn %,Hu.ﬁ” pilds P
> by 1L H i M o — 4 & R
S i M ' I [ o (%] o "
[ DA i B I c 5 | = 5 Fevvafrans v [PPee
s Jm¥F 4 I I | k=2 > Z ) . = PR S chen
o [t AADEE P 2 = O SRS - ) SO084
- e — - _I_l U nlp
> + ~+ + ! 2 = 4t O + . P
2 1308 Sgess =3 TTY SQoey SOPEE §. {0 SR
o 8 DR R B e S < =z =z ¢ ) + + e log e
IS i o | zZ = I I+ fpreri b d o fev e
= } ot H | K <C O 1 ; ) 4~ MM s -
SHT agynt Jedaetu: < w o =t aae3dd 113008
am M B w 2 H Hycdeeesdoss ]
ST T s e
4 + < POl SRS M
S o B | S| b e A D t s L] . H“
D 1988 s 8 : .qu T = U SBaaE DR S wﬁn.fu? e as
! <~
i o o o o o o o
S 8 8 88 8 ° 8 8 8 8 8 8
© Irs} < 15} Y = ™ o N A -
uo
U - 9ourISISay ALIS-NO |suuey) - U0y G - dduelsisay 8relS-NO |suueyd - ¥+

10
92CS-27329R

7.5

-75 -5 =25 2.5
Vis — Input Signal Voltage - V
Figure 4

-10

10
92CS-27330RI

{i’
W TEXAS

7.5

2.5

-5 =25
Vis — Input Signal Voltage - V
Figure 3

-7.5

-10




CD4051B-Q1, CD4052B-Q1, CD4053B-Q1
CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS
WITH LOGIC-LEVEL CONVERSION

SCHS354 - AUGUST 2004

Vos ~ Output Signal Voltage — V

uw

Pp - Power Dissipation Per Package -

-2

105

TYPICAL CHARACTERISTICS

ON CHARACTERISTICS FOR
1-OF-8 CHANNELS (CD4051B)

o=t RN
- VDD =5V R =100 ke, Rl = 10 kQ |
Vgs=0V i 1kQ
T VEg=-5V // 500Q
- Tp=25°C 7 100Q —
>
/
/
/
-6 -4 -2 0 2 4 6
Vis — Input Signal Voltage - V
Figure 5
DYNAMIC POWER DISSIPATION
VS
SWITCHING FREQUENCY (CD4052B)
[ Ta=25°C S s s i
L Alternating OO0 4dEENN I! _I T
- Test Circuit
L and OIO Pattern /I
| CL =50pF =
H—t y4 / v B,SDAOZQ
Vpp = 15p'ﬂ’ oD T
/ 1019 3 cL
y = 3 L
2 T
= 14
! /|| Vop=10V o CD4052 s
1A op=5v g =
Zc by -
A [ [ T]1
4 C| = 15pF
mil
1 10 102 103 104 10°

f — Switching Frequency — kHz

Figure 7

uw

Pp — Power Dissipation Per Package -

uw

Pp - Power Dissipation Per Package -

DYNAMIC POWER DISSIPATION
VS
SWITCHING FREQUENCY (CD4051B)

10 [ Ta =25°C Test Circuit
- Alternating O ',‘ VoD
- and | Pattern B/D
jf-’ CD4029
104} CL =50 pF ,/ RS
VDD
Vpp =15 V, ,/;Eloo alifiole
r’ r‘ =]
103 /' jer
» ¢ “% CD4051
7 4 =
/ iDD 10V — 0_; 3
2 / = al
10 S . 4
=5V 8l 7] 6] c
p PR LT
A | 100 Q =
Cl =15 pF =
10 ’/ ST T
1 10 102 103 104 105
f — Switching Frequency — kHz
Figure 6
DYNAMIC POWER DISSIPATION
VS
SWITCHING FREQUENCY (CD4053B)
105 —— -
[~ Ta =25°C  Vpp=15V ]|
— Alternating O ’_IV P 10IV
J| /AT Voo=
— and | Pattern / /( | | || |
104} CL =50 pF AN -
/ f Test Circuit
p. //,/J o
C
T/ /100 Q% A—CL
103 S . 3 (12T
10003 ° 13 =
7 S
/ > _|cpaos3[5”
Vpp=5V 11| 15
102 v'{'l iD? — 6] 114
y AN $—
TlcL=15pF I 8
10 | | | | =
1 10 102 103 104 105

f — Switching Frequency — kHz

Figure 8
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PARAMETER MEASUREMENT INFORMATION

Vpp=15V Vpp=75V Vpp=5V Vpp=5V
| J C J ? J ? J
5V 5V
~ 16 7.5V ~ 16 v ~ 16 v ~ 16
¢ o— O—
o— Vgg =0V Vgs =0V
Vgs =0V
VEg=0V o 7 o 7 o 7
8 VEE=-75V L |8 VEE=-10VL 8 VEE=-5VL—8
Vgg=0V
Q) (B) © (®)

NOTE: The A, B, C, and INH input logic levels are L = Vgg and H = Vpp. The analog signal (through the TG) may swing from Vgg to Vpp.

Figure 9. Typical Bias-Voltage Test Circuits

ﬂ_ﬂ_tr=20ns ﬂ—by—tf 20 ns H_tr-ZOns H—tf—ZOns

\ 90% 90% \ 90% 90% \
| #—50% 500X | 50% 50% \
10% ) 10% 10% 10%

—p ’<—Tum -On Time

\ \
\ \
90% | \ 90% |
50%—X | | \ ||
10% L A-10% PR | 10%
T

Turn-Off Time —H—H tPHz‘ P Turn-Off Time —»  |€Tum-On Time
Figure 10. Channel Turned ON Waveforms Figure 11. Channel Turned OFF Waveforms
(RL=1kQ) (RL=1kQ)
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PARAMETER MEASUREMENT INFORMATION

V]
VbD VbD IED
1 16 1 16 ! 16
2 15 2 15 2 15
3 14 @ — 3 141 3 14
4 13 4 13 —] 4 13 _.j
5 12 = 5 12 = 5 12 =
6 11 6 11 6 11
7 10 - 10 —{7 10
8 9
8 9 8 9
= CD4051 = = CD4052 — = CD4053 =

Figure 12. OFF Channel Leakage Current, Any Channel OFF

VbD VbD a
A

1 1 16 1 16|
2 2 15 2 15 IDD
3 3 14] 3 14 1
4 4 13 4 13f—e -
5 5 12 = 5 12—
6 11 6 11 6 11
7 10 7 10 7 10
8 9 8 9 % 8 9
= CD4051 — = CD4052 — = CD4053 —
Figure 13. OFF Channel Leakage Current, All Channels OFF
VoD VDD
Output output . " Output
1 16 |1 >
L 16 VoD 2 15 RL a
2 15 RL CL 2 15 3 14
Voo +—13 14 CL RL «3 14
Y 4 13
4 13 VEE DD |4 13 v
5 12 5 12 > 12 rur EE
— s 11 —VDD_I-U- VEE — 6 11 VEe 1 xDD
VEE VEE | VSS  Clock
< 7 10}— Vs Clock e . ol Voo« 7 10 o
i 8 9 In < 8 o Vss cClock v 8 o
Vss Vss In SS
CD4051  Vss CD4052 Vss CD4053  vgg
Figure 14. Propagation Delay, Address Input to Signal Output
Output VoD Output Vbb Output
1 16 — VDD
1 16 ! 16 2 15
RL 50 pF 2 15 RL 50 pF 2 15 RL 50 pF : i
3 14 3 “ v 4 13
VEE |4 13 VEE |4 13 EE
VoD 45 12 Vop¥—] 5 12 Vope—® 12
VbD 6 1
Voo LI 6 1 ‘\’/DD Ju 6 1 Vss-(I;TI{ veee]7 0
VSS  Clock Vee 7 10 ss Clock V4] 7 10 T Vsse—]s 9
n <+
I vgg 8 9 Vss¢—]8 9 _i
t dtpLy V.
tpHL and tpLy VSS tpHL and tp y VSS PHL and tpi 4 Vss
CD4051 CD4052 CD4053

Figure 15. Propagation Delay, Inhibit Input to Signal Output
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CD4051B-Q1, CD4052B-Q1, CD4053B-Q1
CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS
WITH LOGIC-LEVEL CONVERSION

SCHS354 - AUGUST 2004

PARAMETER MEASUREMENT INFORMATION

VoD
\Y
VbD RD
o—e o}
j !
VIH _T
3 1 16 0
o 1 16 1K
1K 1K 2 15
1 16 2 15 W 1 K @)
p — 3 14 o)
PRREL I a— 3 14 =
3 14 o— 4 13 v 4 13 1
V -
1K |4 13 3 5 12 K, o 2 ﬁ vV
6 11 — V| [ O ViH
VigO 5 12 s ] | o— = ILs 7 10
6 11 o—e v 7 10 8 9l "~ ViL
ViL 7 10 IL 8 9 ViH
8 of——o" ik CD4053B
o—e v, — CD4052B
CD4051B v —
= o L =
Measure <2 pA on All OFF Channels (e.g., Channel 6) Measure <2 pA on All OFF Channels (e.g., Channel 2x) Measure <2 uA on All OFF Channels (e.g., Channel by)

Figure 16. Input-Voltage Test Circuit (Noise Immunity)

v
Vop DD
1 16
1 16 > 15
2 15 3 14
3 14 s 13
4 13 5 12
5 12 o —s 1
6 1 7 10
— 7 10— T s ol—e 7
s ol—o
1) CD4051 @ CD4052
9 CD4053 T

Figure 17. Quiescent Device Current

Keithley
VpD 610 Digital
Multimeter

10kQ S I 1-kO >
Range >

X=Y
V
SS Plotter

>
\ 4 >

H.P. X

Moseley _r

7030A =

Figure 18. Channel ON-Resistance Test Circuit




CD4051B-Q1, CD4052B-Q1, CD4053B-Q1
CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS
WITH LOGIC-LEVEL CONVERSION
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PARAMETER MEASUREMENT INFORMATION

VbD VbD
1 16 J 1 16 J
2 15 2 15
3 14 3 14
4 13 4 13
5 12 5 12
\Y/
6 1 op 6 1 Voo
7 10H» 4—@—0\ 7 10H» 1—@—0\
8 9> o 8 9l 5
\Y
Vgg ~ CDA4051 SS Vgg  CD4051 Vss
CD4053 CD4053
NOTE: Measure inputs sequentially to both Vpp and Vgs. NOTE: Measure inputs sequentially to both Vpp and Vgs.
Connect all unused inputs to either Vpp or Vgs. Connect all unused inputs to either Vpp or Vgs.

Figure 19. Input Current

Channel 5Vp—p_[cChannel
ON o OFF RE
VM
RF Common RL
5Vp_p ™ —| VM ~
Channel —
1K - R
VDD L
A | Channel RF Channel
6 = OFF VM ON =
; RL RL
Figure 20. Feedthrough Figure 21. Crosstalk Between Any Two Channels

5 Vp’;lD Channel In X Channel In Y RF
~ | ONorOFF ON or OFF VM
RL RL

Figure 22. Crosstalk Between Duals or Triplets (CD4052B, CD4053B)

Differential CD4052 CD4052
Signals
— ]
_!— _’
(33— o ¢
(3 Communications —>
[ < Link >
L] j | >
Differential Differential L »
Amplifier/Line Receiver N
Driver
_’
Differential Demultiplexing

Multiplexing

Figure 23. Typical Time-Division Application of the CD4052B
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CD4051B-Q1, CD4052B-Q1, CD4053B-Q1
CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS
WITH LOGIC-LEVEL CONVERSION
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APPLICATION INFORMATION

In applications where separate power sources drive Vpp and the signal inputs, the Vpp current capability should
exceed Vpp/R| (R = effective external load). This provision avoids permanent current flow or clamp action on the
Vpp supply when power is applied or removed from the CD4051B, CD4052B, or CD4053B.

A A
B B |
c o CD40518
INH
D —A Qo —lA
1/2 Q1 B Common
E—1B cp4556 % | c CDA0SIBI=#» o iout
f E 2 INH
) i
1B
o CD4051B[—
INH

Figure 24. 24-to-1 Multiplexer Addressing




MECHANICAL DATA
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
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All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from TI to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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