CD4051B, CD4052B, CD4053B Types

CMOS Analog

Multiplexers/Demultiplexers*

With Logic-Level Conversion

High-Voltages Types (20-Volt Rating)

CDA4051B — Single 8-Channel
CD4052B — Differential 4-Channel
CD4053B — Tripte 2-Channel

RCA-CD4051B, CD4052B, and CD40538
analog multiplexers/demultiplexers are digi-
tally controlled analog switches having low
ON impedance and very low OFF leakage
current.  Control of analog signals up to
20 V peak-to-peak can be achieved by digi-
tal signal amplitudes of 4.5 to 20 V (if
Vpp-Vgs = 3 V, a Vpp-VEE of up to 13
V can be controlled; for Vpp-VEE level
differences above 13 V, a Vpp-Vss of at
least 4.5 V is required). For example, if
Vpp=+4.5V, Vgg=0, and VEg = -135 V,
analog signals from —13.5 V to +4.6 V can
be controlled by digital inputs of 0to 5 V.
These multiplexer circuits dissipate extremely
low quiescent power over the full VDpD-VSS
and Vpp-VEE supply-voltage ranges, inde-
pendent of the logic state of the control
signals. When a logic 1" is present at the
inhibit input terminal all channels are off.

The CD4051B is a single 8-channel multi-
plexer 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 one of the 8 inputs
to the output.

The CD4052B is a differential 4-channel multi-
plexer having two binary control inputs, A
and B, and an inhibit input. The two binary
input signals select 1 of 4 pairs of channels
to be turned on and connect the analog in-
auts to the outputs.

The CD4053B is a triple 2-channel multi-
plexer having 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.

The CD40518, CD40528B, and CD40538B are
supplied in t6-lead ceramic dual-in-line

" packages (D and F suffixes), 16-lead plastic

dual-in-line packages (E suffix), 16-lead
ceramic flat packages (K suffix), and inchip
form (H suffix).

* When these devices are used as demultiplexers,
the “CHANNEL IN/OUT" terminals are the
outputs and the “COMMON QUT/IN" terminals
are the inputs,

Applications:

" Analog and digital multiplexing and demultipiexing
®  Signal gating

& A/D and D/A conversion

Features:

= Wide range of digital and analog signal
levels: digital 3 to 20 V, analog to

20V,

% Low ON resistance: 125 2 {typ.) over 15
Vp-p signal-input range for Vpp-VEg = 15V

= High OFF 1

: channel leal

+100 pA (typ.) @ Vpp-Vge = 18 V

8 Logic-level conversion for digital addressing

ge of

signals of 3 to 20 V (Vpp-Vsg = 3to 20
V) to switch analog signals to 20 V p-p
(VDD-VEE = 20 V); see introductory text

8 Matched switch ch:

5 {typ.} for VDD-VEE=15 V

u Very low

power di

ion under

istics: RQN =

under all digital-control input and supply
conditions: 0.2 uW (typ.) @ Vpp-Vss =

VDD-VEE =10V

100 nA at 18 V and 25°C

Binary address decoding on chip
5-, 10, and 15-V parametric ratings
100% tested for quiescent current at 20 V

Maximum input current of 1 uA at 18 V
over full package temperature range;

m Break-before-make switching eliminates

channel overlap
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RECOMMENDED OPERATING CONDITIONS AT T, =25°C {Unless Otherwise Specified)

For maximum reliability, nominal operating conditions should be selected so that operation
is always within the following ranges. Values shown apply to all types except as noted.

CHARACTERISTIC | Vpp | Min. | Max. | Units
Supply-Voltage Range
{TA = Full Package- 3 18 v
Temp. Range)
Multiplexer Switch Input
Current Capability* - 25 | mA
Output Load Resistance 100 ]| — Q

* |n certain applications, the external load-resistor
current may inciude both Vpp and signal-line
components. To avoid drawing Vpp current
when switch current flows into the transmission
gate inputs, the voitage drop across the bidirec-
tional switch must not exceed 0.8 voit {calcu-
lated from Ry values shown in ELECTRICAL
CHARACTERISTICS CHART). No Vpp cur-
rent will flow through Ry if the switch current
flows into terminat 3 on the CD4061; terminals
3 and 13 on the CD4052; terminals 4,14, and 15
on the CD4053,

by — 1@ Voo
IN/OUT {bx —]2 OUT/IN bxorby
<y 3 OUT/IN axoray
OUT/IN CxorcY —] 4 ay
INFOUT EX ~—{8 ax ! InsouT
N —{ 6 A
Vee 7 8
8

Vss
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp!

{Voitages referenced to VSS of VEE' whichever is more negative) .
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):

For To =—40to +60°C (PACKAGE TYPE E)

For Tp = +60 to +85°C (PACKAGE TYPEE) . .

For T, = -65 to +100°C (PACKAGE TYPES D, F, K) ..............

For T, = +100 to +125°C (PACKAGE TYPES D, F,K) . . . . .
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)
OPERATING-TEMPERATURE RANGE (T p):

PACKAGETYPESD, F.K,H . . . . . .. .o oo v v oo oo oo

PACKAGETYPEE . . . . . . . . .« .« t v vt it e e e s e
STORAGE TEMPERATURE RANGE (Tgg)

LEAD TEMPERATURE (DURING SOLDERING):

CD4051B, CD4052B, CD4053B Types

. —0.51t0 +20V
—-0.51to Vpp t0.5 V
*10 mA

500 mW

Derate Lmearlv at12 mW/°C to 200 mW

500 mw

100 mwW

-55 to +125°C
-40 to +85°C
—65 10 +150°C

At distance 1/16 ¥ 1/32 inch {1.53 £ 0,79 mm) from case for 10 s max. +265°C
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Fig.4 — Typical channel ON resistance vs input
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CD4051B, CD4052B, CD4053B Types

ELECTRICAL CHARACTERISTICS

SUPPLY VOLTAGE: Vppr5V

- Vsg*OV  vVgpe-SV (R 12100 K2 10K
LIMITS at Indicated Temperature (°C) g RMEEMT TENPERATURE () 20 '
CONDITIONS Values at -5, +25, +125 Apply to D, F, K, H Pkgs. : g il
CHARAC. VEE |Vss (VDD | Values at -40, +25, +85 apply to E pkgs. ) 3, ;
TERISTIC | ) | v} |v) |v) +25 i N
-55| —40 | +85 [+125|— z
Mm.l Typ. l Max. g
SIGNAL INPUTS (V;s) AND OUTPUTS (Vos) 3
Quiescent Device 5 [ 5] 5 [150[150] - [004 | 5 [ sa :
Current, Ipp 10 | 10 | 10 [300 |300] - [0.04 10 5
Max. 15 120 [ 20 {600 [600] - | 0.0 | 20 S
20 | 100 | 100 |3000 |3000] - [ 0.08 100 s - = o 2 O
INPUT SIGNAL VOLTAGE (V) —VOLTS
On-State s2cs-227 1781
Resistance Fig.8 — Typical ON charscteristics for
0<Vis<Vpp 0 [ o {5 |8oo{8s50{1200}1300{ _ { 470 | 10850 ? 0/ & chennels (CD40518).
fon Max. 0 0 ]10 310330 {520 [550] - 1180 [ a00 Q
0 0 15 1200] 210 [ 300 {320] - | 125 240
Change in On- e T
State Resistance . 0 :ﬁéﬁgﬁ»‘éﬁ:{??ﬁnﬁ; TEST ciRcurT
LOAD ¥ ) * 50 p Voo
{Between Any it e o N
Two Channels) 0 0 5 - _ - ~ 1 -1 18 _ 2 o = o L= chaozs
w A 1
Aton o Jo o[- - -T1-T-Tw T —1a § A Sealiloh
o jo s -1 -1-T1T=-T-Ts ~ g Wﬁ“’ B ]
OFF Channe! H o j
Leakage Current: g a%% g cosost ] ]
Any Channel g H T CI}
OFF Max. 0 [0 18] 100" | xj000* | - |+0.01[¢100" | T ﬂ/ 0.7
All Cha?\I;\els n o © ‘o2 )
OFF {Common SITCHMG FREQUENCYIN — iz s2cs-2emiam
OUT/IN) Max. L
Fig.9 — Typical dynamic power dissipation
Capacitance: vs. switching frequency (CD40518).
Input, C; — — — — — 5 —
Output, éos
CcD40s1 | o I e R e I A e
CD4052 -5 | -5 5 - — - - — 18 — 10%[AMBIENT TEMPERATURE (T3 1+ 28° P T T
TDa0s3 | T I e = y  [rmme e o
Feedthrough L B>
: — — - - — [ 0.2 - & os &
Cios : I == By
Propagation Delay g @(«*ﬁ’ %4
Time (Signal in- £ o3l oL Ly 2
puttoOutput |Vpp [Ry=200k2[ 5 | — | — | — | — | _ ] 30 60 % H
SuC=50pF[10 | - [ = | — [ =]-115 | 30 | ns : {
trty=20ns} 15 | — | - - - | -1 10 20 ; o LS PF
* Determined by minimum feasible leakage measurement for automatic testing. 8 11
lO' l I 5 o T L;EJ“ I s
SWITCHING FREQUENCY {f)—kHz
9208 -22719R)
Fig.10 — Typical dynamic power dissipation
vs. switching frequency [CD4052B).
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LJI il B Vgg 2OV — — — =

1 i

0%

ot
SWITCHING FREQUENCYI(f)— kHz
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Fig.11 — Typical dynamic power dissipation
vs, switching frequency {CD4053B).

The ADDRESS (digital-control inputs) and INHIBIT logic levels are:

gt

swing from VEE to Vpp.

Vggand “1” = Vpp. The analog signal {through the TG) may

Fig.12 — Typical bias voltages.
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ELECTRICAL CHARACTERISTICS (Cont’d)

CD4051B, CD4052B, CD4053B Types

LIMITS at indicated Temperature (9°C)

INPUT STATES “ON" CHANNEL(S)
INHIBIT [C [B]A
CDao618
0 0(0}0 0
0 0101{1 1
0 ol1]0 2
0 ol1]1 3
0 1{0f0 4
0 1101 5
0 1[(1]0 6
0 1111 7
1 XXX NONE
€D40628
INHIBIT| B| A
0 oo 0x, Oy
0 0l Ix, ly
0 1 1] 2x, 2y
0 11 3x, 3y
1 X1 X NONE
CDA40538
INHIBIT| AorB
orC i
0 0 ax or bx or cx
0 1 ay or by or cy
1 X NONE

CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H, Pkg
CHARAC- | V;; | VEg [Vss |VDD | Values at —40,+25,+85, apply to E pgs Units
TERISTIC v | v v w70 0 | 55 |12 +25
~ +85 |+
Min] Typ. | Max.
CONTROL (ADDRESS or INHIBIT) V¢
fnput Low
Voltage, Vi
Max. v VEg=Vss |5 1.5 - - 1.5
thrﬁD RL=tke 9 3 ——= 3
15 4 — - 4
: 1kQ | toVss v
Input High hs< 2 wA 5 3.5 3.5 — -
Voltage, ViH on all OFF |10 7 7 — —
Min. Channels 15 " 1" - -
Input Current
’ VIN= 18 (+6.1{+0.1{ 21 |21 | - [+10-5] 20.
N Max. IN=0,18 8 [x0.1{10.1 1 1 10 0.1 A
Propagation 1, 4= 20 ns, Cy = 50 pF
Delay Time: RL= 1k 0
Address-to- ) o 5 450 120
Signal OUT = — h b =
{Channels ON g g :g - - f-]-T-Tw0 J30 |
or OFF) See e —t—1+—+—1= 120 | 240
Figs.14,15,18 - - - = - - | 225 450
RL = 1k 0,C_ =50 pF
Inhibit-to- |50 it TP
SignalouT [T
gna 0 o [5 400 2
{(Channel turn- o To T — - - 1 - 1= 50 ;28
ing ON — = h - el
o ) t o0 Jo |15 -1 =] 1-1<T120 20 ]"™
See Fig. 14 -0 0 5 — — - — — | 200 400
Inhibit-to- | AL = 1k CL =50 oF
Signal OUT it
{Channel turn- 0 0 5 -1 - - - 1 — 1200 450
ing OFF) 0 fo [ol-T-"T-—"1"—T-Te J210|
0 0 15 — — — - — 70 160
See Fig. 15 -0 |0 5 - - - - - | 130 300
Input
Capacitance, CiN
(Any Address - - - -1-15 75 pF
or Inhibit Input)

TURN-ON TIME

92CS~2TO43RI

Fig.15 — Waveforms, channel being
turned OFF (R = 1k 1).

= CD405!

X = Don't care

Fig. 13— Truth tables.

t4=20 e

928 -270420

Fig. 14 — Waveforms, channel being
turned ON (Ry =1 kQ).

TEST CIRCUITS

CD4052

EREX YRS

= ©D4053

Fig.16 — OFF channel leakage current — any channel OFF.

% 92¢s ~22722R2
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CD4051B, CD4052B, CD4053B Types

ELECTRICAL CHARACTERISTICS (Cont'd) TEST CIRCUITS (Cont'd)
TEST CONDITIONS LIMITS
CHARACTERISTIC| Vis |[Vpp | RL ITYPICAL| UNITS
V)| (V) | (kQ) VALUE
Cutoft (~3-d8) sefw ] 1 C04053] 30
Frequeﬂ%’N VEE = Vss, Vs at Common QUT/IN |CD4052 25 MHz
Channel v CDA4051| 20
(Sine Wave Input) 20109 -2~ _34B
Vis Vs at Any Channel 60
»] s 03 = cDaos) =
Total Harmonic 3110 10 0.2
Distortion, 5® | 15 0.12 %
VEE = Vss
THD !
fis = 1 kHz sine wave|
—40-dB s*l10 [ 1 CD4053| 8 Yoo
? Feedthrough VEE = Vss. Vgs at Common OUT/IN |CD4052 10 )
: Frequency Vos CD4051 12 MHz i
{All Channels OFF)| 20iog V.. ~—40dB| Vs at Any Channel 8 4
is M
Between Any 2 Channets s
7 10
Between [|Measured on Common 6 8 9
s® | 10 1 Sections
—40-dB CD4052 Measured on Any = cp40s2 =
Signal Crosstalk , VEE = Vss. Only Channel 10
Frequency v
20l0g—= = 4008 | Between
Vis Any 2 In Pin 2, Out Pin 14 28
Sections - - MHz
tn Pin 15, Qut Pin 14 6 Voo
CD4053 1
Only \ 1614
_ ] 10 J 10# 2 5 to0)
1 e 1
Address-or-Inhibit- | VEE=0.VSS=D0, tr,tf 65 mV : m -
to Signal Crosstalk | =20 ns, Vc =Vpp {Peak) 4 "
—Vgs(Square Wave) E 7 0 i
[ 9
| ® Peak-to-peak voltage symmetrical about Vpp — VEE = cpqopy  m U0S PaTOm
2 Fig.17 — OFF channel leakage current — all
# Both ends of channel channels OFF.
Voo Voo outAuT
QUTPUT QUTP
‘ i 16 ——j o 1 16 —»Vop ! 16
Voo |2 s AL LT . 2 s 2 5 Ry %
‘ -—13 14 L SR b o 3 i
4 13 Vee Voo |, 3 ) 13-} e
5 12 v 5 12
| B S LY, T AN e (8 np—r2
7 o Yss  cLock EE S ol eerLr :£ s o 55 cLock
’ 8 ° N s o] Vss cLock 8 9 %
Vss [ "‘l N Vss
‘ Vss Vss
cDa0s! cpaos2 D403 92080 raan
’ Fig.18 — Propagation delay — add input to signal output.
! Voo
OUTPUT oureuT ouTPUT
I 1% ) Voo
’ Ry 50 pF 2 15 R 50 pF RLQ =50 oF 2
3 14 3
’ VEE g 3 VEE cel—a
! oo T Voo —:JV“ CTg U ppiaam
Ves CLOCK ye g a—1{7 0 V55 CLOCK vee Vg5 CLOCK vep=—7
‘ W vsse—e 9 N Vs = M vgse]e
Vss Vss Vss
tpHL AND tpr tpHL AND tpy LpHL AND tpyy
CD4051 CD4052 CDAa053
| 92U5-27045

! Fig.19 — Propagation delay — inhibit input to signal output.
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MEASURE <2 A ON ALL
“OFF" CHANNELS (s.g. CHANNEL 6)

CD4051B, CD4052B, CD40538 Types

TEST CIRCUITS (Cont'd)

92CS8-30933

MEASURE €2 pun uiv 4Ll
"OFF" CHANNELS (6.9 CHANNEL 2x)

Yoo

MEASURE <2 wA ON ALL
"OFF" CHANNELS (o9 CHANNEL by}

Fig. 20 — Input voitage test circuits (noise immunity).
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70304 _:
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Fig.22 — Channsl ON resistance
measurement circuit.
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Fig.24 — Feedthrough (all types).

92CS-270%
Fig.26 — Crosstalk between duals or triplets
(CD40528, CD40538).
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I 16
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i 3 14
= 4 K 4 13
5 12
6 "
Vie oMy 7 10
" 8 9
92CS-30934 > CD4051
5_ CD4053

= 92CS -27047

Voo
Vo D
_] ' 16 }-—T
1 1 2 15
2 18] 3 14
3 4 4 3
. 13 5 12
s 2 v 6 1]
6 7] -, o 7 10 Yoo
4 Of—e ‘—-®—\ rI: 8 9 [___: 4——@——-‘\‘0
8 ol
Vss vss  CD4052 ~ Vss
NOTE:
CD4051 NOTE: MEASURE INPUTS
CD4053 MEASURE iNPUTS SEQUENTIALLY, TO BOTH

SEQUENTIALLY, TO BOTH
Vpp AND Vgg CONNECT

ALL UNUSED INPYTS TO
EITHER Vpp OR Vgg

Fig 23 — Input current.

9205 -27048

Vpp AND Vgg CONNECT
ALL UNUSED INPUTS TO
EITHER Vpp OR Vgg.

92C$- 27050

Fig.25 — Crosstalk between any two channels (all types).

OIFFERENTIAL CD4052
N, ._.‘
[
S
G COMMUN ICATIONS
& LINK

- DIFF
AMPLIFIER/
LINE DRIVER

DIFF.
MULTIPLEXING

Fig.27 ~ Typical time-division application of the CD40528,
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]
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CD4051B, CD4052B, CD4053B Types

SPECIAL CONSIDERATIONS ’ 102

{n applications where separate power sources 89- 040 5 3 ‘
are used to drive VDD and the signal inputs,

the VDp current capabitity should exceed 80 4 - - -
VpD/RL (R = effective external load). This
provision avoids permanent current flow or L]
clamp action on the Vg supply when power 70 10
is applied or removed from the CD40518B, fe)
60- 2
CDA40528, or CD40538, e 86-94
(2.184 -2.388)
50 -jRi®
40 \
30— 8
20 7
10-2
3 4 5 6
o-

l 10108 E254)

™~ 2.515-2.718)

92CM~35069

Dimensions and pad layout for CD40518H.

The photographs and dimensions of each CMOS chip
represent & chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of
cleavage may vary with respect to the chip lace for
different chips. The actual dimensions of the isolsted
chip, therefore, may diller slightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 miis to +16 mils applicable to the nominal
dimensions shown.

Dii jons in par h are in milli s and are
derived from the basic inch dimensions as indicated.
Grid Graduations are in Mils (10—3 inch).

o 10 2|0 30 4]0 5|O 60 7'0 88?

80 ~ : 90-| —7

80-

70
60

60—

82 -90
(2.083-2.286) 50 87-95
(2.210-2.413)

40—

4-10
.102-0.254)
80 -88

(2.032-2.235) !
92€5-35067

l.__ 4-10
{0.102-0.254)

85-93 ____..l
(2.159-2.362)

le—
92CsS-35068

Dimensions and pad layout for CD40528H. Dimensions and pad layout for CD40538H.
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