This Materi al

CD4051B;CB40528, CD4053B Types

CMOS Analog

Multiplexers/Demultiplexers*

With Logic-Level Conversion

High-Voltages Types {20-Volt Rating)

CD4051B — Single 8-Channel
CD4052B — Differential 4-Channel
CD4053B — Triple 2-Channel

RCA-CD4051B, CD4052B, and CD4053B
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 45 to 20 V (if
VDD-Vss = 3 V, a VpD-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 = —13.5 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 Vpp-Vsg
and VpD-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 CD40518 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 B 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 setect 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 muiti-
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 CD4051B, CD40528, and CD40538B are
supplied in 16-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 OUT/IN'* terminals
are the inputs.

Applications:
®  Analog and digital multiplexing and demultiplexing
® A/D and D/A conversion ®  Signal gating

Features:

= Wide range of digital and analog signal
tevels: digital 3 to 20 V, analog to
20 Vp.p

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

m High OFF r h 1 leal of
+100 pA (typ.) @ Vpp-Veg =18V

m | ogic-level conversion for digital addressing
signals of 3 to 20 V (Vpp-Vss = 3 to 20
V) to switch analog signals to 20 V p-p
{VDD-VEE = 20 V); see introductory text

® Matched switch characteristics: RoN =
5 Q (typ.) for VDD-VEE = 15 V

& Very low quiescent power dissipation under
under all digital-control input and supply
conditions: 0.2 uW (typ.} ® Vpp-Vss =
VDD-VEE =10V

» Binary address decoding on chip

® 5-, 10-, and 15-V parametric ratings

u 100% tested for quiescent current at 20 VV
[

Maximum input current of 1 uA at 18 V
over full package temperature range;
100 nA at 18 V and 25°C

m Break-before-make switching eliminates
channel overiap
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RECOMMENDED OPERATING CONDITIONS AT Tp =259C (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
(T A = Full Package- — 3 18 \"
Temp. Range)
Multiplexer Switch Input
Current Capability* - - 25 mA
Qutput Load Resistance - 1100 | — Q

* In certain applications, the external load-resistor
current may include both Vpp and signal-ine
components, To avoid drawing Vpp current
when switch current flows into the transmission
gate inputs, the voltage drop across the bidirec-
tional switch must not exceed 0.8 volt {calcu-
lated from Ry values shown in ELECTRICAL
CHARACTERISTICS CHART). No Vpp cur-
rent will flow through Ry if the switch current
flows into terminal 3 on the CD4051: terminals
3 and 13 on the CD4052; terminals 4,14, and 15
on the CD4053.
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This Materi al

CD40518B, CD4052B, CD4053B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vgp)

(Voltages referenced to Vgg or Vgg, whichever is more negative) . . . . . . . ~0.510 +20V
INPUT VOLTAGERANGE, ALLINPUTS . . . . . . . . . . . . . —-05t0Vpp+0SV
DC INPUT CURRENT, ANY ONEINPUT . . . . . . . . . . . . . . . . 0 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta = —-40 10 +60°C (PACKAGE TYPEE} . . . . . . 500 mW

For Ta = +60 to +85°C (PACKAGE TYPE E) . .. Derate Ltneavlv at 12 mW/OC 10 200 MW

For T4 = -55 to +100°C (PACKAGE TYPES D, F, K) C . 500 mW

For T4 =+100 1o +125°C (PACKAGE TYPES D, F, K) . P Dera|e Llnearly at 12 mW/"C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mW
OPERATING-TEMPERATURE RANGE (TA)

PACKAGE TYPESD,F, K, H . . . e e e e e e e, -5510+125°C

PACKAGETYPEE . . . . . . . e e e e e e e e . ... .... -40t0+85°C
STORAGE TEMPERATURE RANGE rrst y L —es10+150°%C
LEAD TEMPERATURE (DURING SOLDEHING):

At distance 1/16 £ 1/32 inch (1.569 £ 0.79 mm)} from case for 10smax. . . . . . . . +265°C
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Fig. 1 — Functional diagram of CD40578.
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CD4051B, CD4052B, CD4053B Types

ELECTRICAL CHARACTERISTICS
LIMITS at indicated Temperature {°C) 5
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Pkgs. ?
CHARAC- Vis | VEE |Vss |VDD | Values at -40, +25, +85 apply to E pkgs. Units 2
TERISTIC | (v) | (v} [(v) [(v} 25 ' s
—55| —40 | +85 |+125 =
Min] Typ. | Max, g
SIGNAL INPUTS (Vjs) AND OUTPUTS (Vgs) i
Quiescent Device 5 | 5 ] 5 150 [150] ~[004 | 5 | pA 4
Current, Ipp 10 | 10 | 10 | 300 | 300 - | 0.04 10 £
Max. 15 [20 | 20 [ 600 [600] - | 0.04 | 20 °
20 | 100 | 100 |3000 [3000( — [ 0.08 100 2
OnState INPUT SIGNAL VOLTAGE {V,4) — VOLTS
szcs-2zn7m
Reststanie Fig.8 — Typical ON charscteristics for
0<Vis<Vpp o | o |5 |8o0f8s50]1200{1300| _ | 470 | 1050 1 of 8 channels (CD40515).
Yo Max. 0 |0 |10 |[310]330 520 |[550] — | 180 | 400 | @
0 0 15 {200] 210 [ 300 |320]| — | 125 240
Change in On- = AT s BB ALSESRIRE:
State Resistance © :Séﬂl:m“‘m:sll‘nnz:ﬁ TEST CIRcuIT ]
{Between Any = LOAD CAPACITANCE(C, ) = 50 pF L Voo 1
i 2 N
FTwo Channels) o 0 5 _ _ — _ - 15 _ 2 o “L@I%; ity 79
w T ) o 30 1
ATon 0 0 10 - - = b - 10 - Q s «Vé\/é ):?’u:;n i fols ]
0 0o |15 | - | - - - 1T-15s — § N1174% ]
OFF Channel & = ]
Leakage Current: H 4 ]
- 4
Any Channel g cL-}
OFF Max. o | o [18 | =*100* | +1000* | - | +0.01(+100* T g
All Channels nA — ) e s
OFF (Common SWITCHING FREQUENCY(f) — kM2 s2cs - 2071eN
OUT/IN) Max.
n Fig.9 — Typical dynamic power dissipation
Capacitance: vs. switching frequency (CD40518).
Input, C; - — — - — [ _
Output, éos
CD4051 e e e ) - oF
CD4052 -5 -6 5 — - — — — 18 — TO[AMBIENT TEMPERATURE (To)+ 257
CD4053 — - 1-1-1T-Te I - T AR
Feedthrough, %. M
Cios I — I _ s s
- 'g T &V(
Propagation Delay H Al
Time (Signal In- L E% %
putto Output | Vpp |[Ry=200k2l 6 | — | — - - 1-13 60 2 &
JU | C=50pF[10 | — | - | - | - [-[15 0 | ons H RS 1 H
= — — . — _ 3 102
tr,tf=20ns| 15 10 20 = oL oF 2
* Determined by minimum feasible leakage measurement for automatic testing. § % }‘
= 0 102 103 104 108
SWITCHING FREQUENCY (f)—kHz
s2cs -227i0m
Fig.10 — Typical dynamic power dissipation
vs. switching frequency (CD4052B).
105[aMBIENT TEMPERATURE(T,) « 28°¢ [ - 1 8
ALTERNATING "0 AND “t" PATTERN, 19
E LoaD cnn:»vAuczlfLi il;j/lz 4 Vbnéig v Vpp = 4TSV Vop ¢ +5 V Voo * +8V
e o o¥ Koo TeST cmewrt
¢ ";“E ./.,72 oo - ] 75y sv av
S < A 18 6 L]
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é et ¢£[2 VSS oV
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% o g N V:e . 7
N RCT S Veg *-TSV 8 Vgg < -0V 8 VEe " -3V 8
$ T Vgg s OV
] I [ “ . “- (a) o) (c) (d)
! o 0t 0% The ADDRESS (digital-control inputs) and INHIBIT logic levels are:
SWITCHING FREQUENCY(fI— kMz 92CS - 20088R1

92¢s - 22720R:

Fig.11 — Typical dynamic power dissipation
vs. switching frequency (CD40538B).

“0" = Vgg and “1"" = Vpp. The analog signal {through the TG) may

swing from VEE to VppD-

Fig.12 — Typical bias voltages.
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CD4051B, CD4052B, CD4053B Types

ELECTRICAL CHARACTERISTICS (Cont'd)

Fig.15 — Waveforms, channe! being
turned OFF (R = 1k Q).

TURN-ON TIME
92CS-27043R1

INPUT STATES
8 l I l “ON" CHANNEL(S)
CONDITIO LIMITS st Indicated Temperature (9C) INHIBIT [C B |A
D NS Values at -§5, +25, +125 Apply to D, F, K, H, Pkg CD40518
CHARAC- Vis | VEE |Vss |VDD | Values at —40,+25 485, apply to E pkgs Uni 0 ofofo 0
TERISTIC nits
Vi | (v (V) [tw) +25 0 ololt 1
—55| —40 | +85 [+125|—
Min.| Typ. | Max. o [o]i]o 2
CONTROL {(ADDRESS or INHIBIT) Vg 0 Ofj1]1 3
Input Low 0 1i0]|0 4
Voltage, ViL [¢] 1101 5
Max. || VEETVSS |5 1.5 =] - |15 o 1|10 6
thry | BL=1KQ :g 2 ——= : o [+ 7
; 1kQ | toVss VS v T [ x]x]x NONE
Input High lis< 2 A 5 35 35 — - YT
Voltage, ViH on all OFF |10 7 7 - -
Min. Channels 15 u 11 - - INHIBIT BIA
Q 0 0 Ox, Oy
Input Current, Vin=0,18 |18 [+0.1|20.1 | #1 |+1 | — |+10-5] *0.1 YA [¢] 01 1%, ly
Iy Max. 4] 110 2x, 2y
B 3
Propagation tr, tf = 20 ns, C|_ = 50 pF o L x, 3y
Delay Time: RL=1k N 1 X | X NCNE
Address-to- CD40538
. 0 0 5 - — - — | ~ | 450 720
Signal QUT INHIBIT| AorB
{Channeis ON 0 0 10 - = - — — | 160 320 ns or C
4] Y 15 — — — - — | 120 240
or OFF) See - 5 N — — N T 250 0 0 ax or bx or ¢x
Figs.14,15,18 4] 1 ay or by or cy
RL =1k Q,C| =50 pF
Inhibit-to- tr"tf e ¥ 1 X NONE
Signal QUT ' 9 0 3 400 2 X = Don’t care
Channel turn- — — = S R 720 . _
( 0 0 10 — — — — _ 160 320 Fig. 13 — Truth tables.
ing ON
ing ON) o Jo s |- T - T _—"T=1=T120 [2a0 | "™
See Fig. 14 -0 [0 |5 | - |- — | =1 -1200 | a00
= =50 pF
Inhibitto- | AL =1k 0-CL=50P
signatout |
(Channel turn- 0 0 5 — — — - - | 200 450
ing OFF) 0 Jo Jio [ - T -=T=1=1T=19 |20 ns
0 0 15 — — — — — 70 160
See Fig. 15 -10 [ O 5 - - - - - { 130 300
Input
Capacitance, C)p
- |- 1=-1=-1~1s 7.5
(Any Address pF
or Inhibit Input) 92CS-27042Ri

Fig. 14 — Waveforms, channel being
turned ON (Ry = 1 kS2).
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Fig.16 — OFF channel leakage current — any channel OFF.
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CD4051B, CD4052B, CD4053B Types

ELECTRICAL CHARACTERISTICS (Cont'd) TEST CIRCUITS {Cont'd}

TEST CONDITIONS LIMITS Voo
CHARACTERISTIC| Vi VDD | AL TYPICAL| UNITS
v | v) | k) VALUE '2
14 3
Cutoff (—3-dB) °jm0 ] 1 CD4053| 30 (o0 :
Frequency VEE = Vss. Vs at Common OUT/IN | CD4052 25 MHz 5
g."’"cfl olm o Vos Cp4051 | 20 & .
ine Wave Inpu ~9os__
P 20 |°gvis 3d8 Vs at Any Channel 60 Eﬂ 9
221 5 0.3 = co40st =
Total Harmonic 3* |10 10 0.2
Distortion, 5® [ 15 012 %
VEE = Vss.
THD N
fis = 1 kHz sine wave
v
—40-d8 s¢[10 [ 1 CDa053| 8 oo
Feedthrough VEE = Vss, Vs at Common QUT/IN |CD4052 10 | I
Frequency Vos CD4051 | 12 MH2z ~ : bt
{All Channels OFF)| 20 Iogﬁn'llOdB Vs at Any Channel 8 i e 1
L] 3
Between Any 2 Channels 3 6 1l
7 10
Between |Measured on Common 6 8 9
5¢ | 10 1 Sections
—40-dB CDA4052 Measured on Any 4 pryveens §
Signal Crosstalk VEE = Vss. Only Channel 10
Frequency Vos
201log—= = —40dB|Between _
is Any 2 In Pin 2, Qut Pin 14 25 MH
i z
Sections [} 75116, Out Pin 14 6 von
CD4053
Only 1 16—
- o J10# : ow o)
3 4 =4
Address-or-Inhibit- | VEE=0.VS$=0, tr,1¢ mv a 34
i =20ns.VC=V 65 s 2
to Signal Crosstalk [ =20 ns. VC = VDD {Peak) s "
—Vsgs({Square Wave) 7 m%
8 9
® Peak-to-peak voltage symmetrical about Vpp — VEE = coaoss = O TR
2 Fig.17 — OFF channel leakage current — all
# Both ends of channel channels OFF.
Voo Voo ouTPuT
___T OUTPUT  QUTPUT u
' i6 i 16 |—»VoD ! ' j a .
2 15
o O B S SR S L - ST
4 13 Vee Voo 4, 3 3 3 e
5 2 - S 2
[ A MLl o U . s vee o npveo
:E‘E E tof.— V5SS cLock V:iﬁﬁ 7 0oL 7 o] vss oo
8 9 8 9 $S CLOCK 8 3
Vss Vss IN Vss
Vss 5 Vss
CD405) €D4052 CD4053 Gt s aan
Fig.18 — Propagation delay — address input to signal output.
QUTPUT Voo ouTeutT Voo oUTPUT
I 16 ' 16
R 50 pF 2 15 L 50 poF 2 15 R & ==50 pf
3 4 3 14
VEE s 3 VEE |4 3 Vep
voo vDuo—z }\Z. Voo v.mc—z \Izl Voo Voo
V55 CLOCK yppe—{7 ] Vss CLOCK vepe—i? © Vgg CLOCK vgp e—
N vgse—8 9 Vgg+—|8 9 = N g
Vss Vss
tpHL AND Lpy i Tpr, AND tp| g tpHL AND tpi y
CDb4051 CD4052 CD4053
Fig.19 — Propagation delay — inhibit input to signal output. AR
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CD4051B, CD4052B, CD4053B Types

TEST CIRCUITS (Cont'd)
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Fig.21 — Quiescent device current.
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MEASURE <2 uA ON ALL
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Fig. 20 — Input voltage test circuits (noise immunity).
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92C5-22716
Fig.22 — Channel ON resistance
measurement circuit.
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7
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Fig.24 — Feedthrough (all types).
SVe-p CHANNEL IN K
~o ON OR OFF

CHANNEL IN Y
ON OR OFF

92C5-270%

Fig.26 — Crosstalk between duals or triplets
({CD40528, CD40538).

CD4053

OIFFERENTIAL
SIGNALS

v
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13 2 15
15 3 14
18 4 13
3 5 2
12 6 F
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1l— o0 7 wol— Yoo
1 E © e N FC a of— O
e

Vss > Vss

ss CDA4052 NOTE:

NOTE:

MEASURE INPUTS
SEQUENTIALLY, TO BOTH
Voo AND Vgg CONNECT
ALL UNUSED INPUTS TO
EITHER Vpp OR Vgg

MEASURE INPUTS
SEQUENTIALLY, TO BOTH
Vpp AND Vgg CONMECT
ALL UNUSED INPUTS TO

92C5 -27048 EITHER Vpg OR Vgg

Fig. 23 — Input current.

SV p-
o CHANNEL
OFF

CHANNEL
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CHANNEL
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Fig.25 — Crosstalk between any two channels {all types).
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Fig.27 — Typical time-division application of the CD40528.
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CD4051B, CD4052B, CD4053B Types

SPECIAL CONSIDERATIONS

“'Wo*a’— K54y

102
20 O 40 5 6 70 8§ 9, [

14, 13 12 I 1
10
> 86-94

(2.184-2.388)

8
7

3 4 5 6

In applications where separate power sources B9 - 10
are used to drive Vpp and the signal inputs,
the Vpp current capability should exceed 80-]
VpD/Ry (R = effective external load). This
provision avoids permanent current flow or 70 L]
clamp action on the VD supply when power
is applied or removed from the CD40518B,
CD4052B, or CD40538. 607
50-Jll6
40 \
30—
20
10 2
Q-
[
88
85 - Y

l._ 4-10

{0.102-0.254)

e 85-93
(2.159-2.362)

92CS$-35068
Dimensions and pad layout for CD40528H.

82 -9
(2.083-2.286)

(2.515-2.718)
92CM-35069

Dimensions and pad layout for CD4051BH.
The photographs and dimensions of each CMOS chip
represeni a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
cleavage may vary with respect 1o the chip tace for
different chips. The aclual dimensions of the isolated
chip, therefore. may differ stightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 milis applicable to the nominal
dimensions shown.
Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid Graduations are in Mils {10—3 inch).

O 10 20 30 40 50 60 70 8083
90—‘ | | | | __

87-95
(2.210-2.413)

l.__ 4-10
(0102-0.254)

15.032-2.235] !
92CS5-35067

Dimensions and pad layout for CD40538H.
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