a4 HARRIS

CMOS Analog

CD4051B, CD4052B, CD4053B Types

Multiplexers/Demultiplexers*®

With Logic-Level Conversion

High-Voltages Types {20-Volt Rating)

CD40518 — Single 8-Channel
CD4052B — Differential’4-Channel
CD4053B — Triple 2-Channel.

m CD40518, CD40528, and CD4053B
analog multiplegers/demultiplexers are digi-
tally controlled analeg switchés 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
Vop-Vsg = 3 V, a Vpp-VEE of up to 13
V can be controlled; for Vpp-VEE level
differences above 13 V, a Vpp-Vgs of at
least 4.5 V is required), For example, if
Vpp =145V, Vgg=0, and VEE = =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 Vpp-Vss
and Vpp-Veg 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 CD4061B is a single 8-channel muiti-
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 CDA0528 s 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 cannect the analog in-
puts to the outputs.

The CD4053B is a triple 2-channel mukti-
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 ¢onfiguration,

The CD4051B, CD40528, and CD4053B are
supplied in 18-lead ceramic dual-in-line
packages (D and F suffixes}, 16-lead plastic
dual-In-fine packages {E suffix), andin
chip form (H suffix).

* When these devices are used as demultiplexers,
the "CHANNEL {N/OUT" terminals are the
autputs and the “COMMON QUT/IN’' terminals
are the inputs,

Applications:

®  Analog and digital multiplexing and demuftiplexing
® Signal gating

m A/D and D/A conversion

Features:

® Wide range of digital and analog signal
levels: digital 3 to 20 V, analog to
20 Vpp "

s Low ON resistance: 12582 (typ.} over 156
Vp-p signal-input range for Vpp-VEg =15V

& High OFF resistance: channel feakage of
100 pA (typ.) @ Vpp-Vgg =18 V

= Logic-level conversion for digital addressing
signals of 3 to 20 V {Vpp-Vgs =3 to 20
V) to switch analog signals to 20 V p-P
{(VDD-VEE = 20 V}; see introductary text

R Matched switch characteristics: Rop =
58 {typ.) for VDD-VEE= 18 V

= Very low quiescent power dissipation under

under all digital-control input and supply

conditions: 0.2 uW (typ.} @ Vpp-Vss =

Vpp-VEg=10V

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 yA at 18V

over full packaga temperature range;

100 nAat 18 V and 25°C

m Break-before-make switching eliminates
channel overlap
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RECOMMENDED OPERATING CONDITIONS AT Ty =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 Rangs
{T A = Full Package- - 3 i8 v
Temp. Range)
Multiplexer Switch input
Current Capability* - - | 25 mA
Output Load Resistance = |10} — Q2

* In certain applications, the external [oad-resistor
current may- include both Vgpp and signal-line
components.
when swiltch current flows into the transmission
gate inputs, the voltage drop across the bidirec:
tional switch must not exceed 0,8 valt {calcu-
lated fram By 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; termmals 4, 14 and 16
on the CD4053,
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPFLY-VOLTAGE RANGE, (Vpp)
Vollages referancad to VsgTerminal) ..iovrerneaninia
INPUT VOLTAGE RANGE,ALLINPUTS ,.ccyvevannnns

veseriraraiass —06VID 20V

DG INPUT CURRENT, ANY ONEINPUT ....ivenirreneennnns tee
POWER DISSIPATION PER PACKAGE {Pok
FOrTa==550G10 +1009G . iieiirirnnerneeirnnnnererensnneensenss certerniaa Cerareieeaas 500mW
ForTa = +1009G10 +125%C, . vuvesireiierenenens A, Derata Linearily at 12mW/9C to 200mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR Ta = FULL PAGKAGE-TEMPERATURE RANGE {All Package Types) ........ recartesraranes 100mW
QPERATING-TEMPERATURE RANGE (TA) e iiiritiitrcneriiiaecennens vereeesas =559C 10 12590
STORAGE TEMPERATURE RANGE (Ts( ) [ ceeeersa~B59CH0 +150°C
LEAD TEMPERATURE (DURING SOLDER!NG)
Atdistance 1/18 & 1/32Inch {1.59 £ 0.79mm) from case for 10s max ...... Cerrieaieisanesee. +2659C
CHANNEL INJQUT
77 s 4 3 2 1 o
Voo ® o ® 06 ﬁ? 3 O
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Fig. 1 — Functional diagram of CD40518.
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ELECTRICAL CHARACTERISTICS
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Fig.1? — Typical dynamic power dissipation
vt switching frequency (CD40538),
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Fig.8 — Typlcal ON characteristics for
t of 8 channels {CD40518),

[ w0 | Ansient TERPERATUREITE = 2876, | 01 T T TH
ALTERNATING "0' AHD *1* PATTERN [ | TEST CRCAT 7
3 |LoAD CAPAGITANCEIC,} + 3G bF | oveo
1 T T bi 1 -
< ll-r-L ~%4‘ [ i PP
‘§ &‘\‘\AQ? %Vus o‘or * ]
§ p}' f [ A - 3008 jin [ols
2 3 4 /, / /' 3
z W 3, 2 E
g %) 1 [E ]
< 4 AW iz] <0408t 1
7 1 4
a v 5]
8 = 7] i
2 7 v T
C‘_fB ” Y
3] l .[’ “ L4 tal s e gl
3 10 1o n? 0 103
SWLTCHING FREQUENGYUII ~1Hz
92€4-22710M1

Fig.9 — Typleal dynamic power dissipation
vs. switching frequency (CD40518).
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N i CONDITIONS LIMITS AT INDICATED TEMPERATURES
CHARAC- | v;, | Vgg [Vss VoD (°¢) Uni
TERISTIC |4y | ) w1 [w) o nits
. -55| —40 | +85 |+125 -
) ) Min.[ Typ, [ Max.
SIGNAL INPUTS (Vig) AND OUTPUTS (Vgg)
Quiescent Device_ ' 5§ | 5|5 |150 j150)] —[0.04 | 5 kA
Current, Ipp 10 | 10 | 10 300 [300] — | 0.04 10
Max. 15 | 20 { 20 [600 [600] — [ 004 | 20
) 20 100 ] 100 [3000 |3000] - | 0.08 | 100
On-State
" Resistance
0SSV < VDD_ 0 0 5 [800] 850 )1200{1300{ - | 470 1050
fon Max, 0. | 0 |10 [310]330 | 6520 {550 - | 180 | 400 2
_ 0 0 15 | 200] 210 | 300 | 3201 — | 125 240
Charige in On- :
State Resistance
(Batween Any
Two Channels) 0 0 5 - = - - | = 15 -
A fon 1 0 0 10 —. - - — - 10 — Q
0 fjo |- -"1T-1|--158 ] =
OFF Channel
Leakage Curreat:
Any Channel
oglf Max, ] 0o |18 00" £1000* | - | +0.01|x100*
All Channels nA
OFF {Common
OUT/IN) Max,
Capacitance:
Input, Ci; ) - - - R 5 _
Output, Cos
CD4061 - - - - | -] 30 - pF
CD4052 -6 | -5 5 - - - - - i8 =
CD4053 - |- -1-1-139 -
Feedthrough, .
) cios Al [ = Ala 9'2 -
Propagation Delay
Time (Signal in-
puttoOutput (Vpp |[Rp=200k2f 5 § - | — 1 - | — |~ | a0 80
. JW | CL=50pF|10 | - - - - | -1 15 30 ns
_ trtf=20ns| 16 - - - -1 - 10 20
* Datermined by minimum feasible leakage measurement for autamatic testing.
e T T
F ITANCEIC, T v - Vpp v SV T vppe AV
WAl R " ™
¥ _)o@z» 490 TEST CLRCUIT ]
o Vil ] Ay
AL 18 16
S el ] -\e’/ /// a c‘:
§" Y A e E 3
% A4 ] Vsgr OV
74l
E »H 2 /// Vegt oV
L) - 7
i %) r“ 1 ; VEg+-T5 Y 8
i ¥egaOV )
] [ ~] 1 . Ll oy ta} {oh
) w0t [ -

i

v

18
VetV )
Veg T-10 Y

{c}

& ~

The ADDRESS (digital-contral inputs} and INHIBIT logic levels are:

“Q" = Vggand “1" =Vpp. The analog signal {through the TG} may

swing fram Vgg to Vpp.

92cE-20000m

Fig.12 — Typical bias voitages.
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ELECTRICAL CHARACTERISTIC t'd )
c R 7 1 S(_Con } INPUT STATES |, . CHANNEL{S)
INHIBIT [c [B[A
CONDITIONS LIMITS AT INDICATED TEMPERATURES ©D40518
. - ¢ . —
TeRisTic X}; \(’S,E ‘{3,3 73,0 ) — Units o [ofo]o 0
. +; .
: ~66| —40 | +85 |+126—— 0 Jojofs 1
- 7 Mm.l Typ. I Max. 0 ol1jo 2
CONTROL (ADDRESS or INHIBIT) Vg 0 [oft[ 3
Input Low ' ' o [t]ojo 4
Voltage, V| 0 1|01 5
Max.  |_von VEE=V§s |5 _15 -1 - 115 o Tilhilo 5
thry | AL=1KD }3 2 —— 2 o [i]1] 7
to.V e NONE
Input High (1K | 2138 o [5 35 35 - | -1V 1__|X[X]X on
I8 7 — = CD40528
Voltage, Vi on alfoFF |10 7 =
Min, Channels |16 1 1mji - | - INHIBIT| B | A
0 ol o 0x, Oy
Input Current, ViN=0,18 |18 |20.1]x01 | 21 |21 | = |+10-8] 201 A 0 o] 1%, ly
iy Max. 0 tlo 2x, 2y
- - - 0 1 1 3x, 3y
Propagation tr, tf =20 ns, C_ = 50 pF
Delay Thme: | fr = fok 7' 1 | x| x NONE
Address-to- - CD40538
Signal OUT g i T ey S Bl K . - ) INHIBIT| AorB @ w
{Channeis ON o To T S t — = :gg gig ns ] orC 7 7 CE’ Q
or OFF) See ' —— 1 0 0 ax or bx or cx oy
Figs.14,15,18 B0 s -t -1 - [=-T-T25 |40 28
Lt 1 _ 0 1 ay or by or ¢y o5
- RL=10k Q, C = 50 pF [ =
Inhibit-to- |, b LTOR 1 X NONE i S
Signal OUT ! . - - o _ N 720 X =Don't care g E
{Channel turn- 9 o o - Fig. 13— Truth tables. . |leo=
Ing ON) - —t- 1= I-]-T1w0 [30 |
: 0 Jo |15 [ -1 =T =T=1=T12 |20
Sea Fig. 14 ~-10 ; 0 5 - - - | - — | 200 400
Inhibit-to« ?L::go(:{s?" mooer —t¢220 ne
“Signatout  { T ENS | f
(Channe turn- 0 0 - l- |- 1~1]~-120 | 450
ing OFF) Q 0 7 10 - - - - -~ | 9 210 e 10% = 10%
, 0 o Ts |- T -1 =T1T=T=17 [0 ' TURN-ON
See Fig. 15 W0 [0 |5 [= | = = < =30 |30 o : /—
50%
g:;)l;::nance c ' 0% 0%
r ~IN : - - - - | =
{Any Address 5 15 | pF , TURN-OFF TIME
or Inhibit Input) : szcs-2704201

Fig.14 — Waveforms, channel being
turned ON (R} =1 kQ). .
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0
tonz TIME 92C3-27043R} E 9 % a—
= cD4031 = = cD4052 =

RGN
BN AD N -

s

1]
- 10
9
CD4053 92c5-22722R2
Flg. 1§ — Waveforms, channel being

turned OFF (R =1k 03 ). = Fig.16 — OFF channel leakage current — any channel OFF.
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ELECTRICAL CHARACTERISTICS (Cont'd)

TEST CIRCUITS {Cont'd) -

- TEST CONDITIONS LIMITS ) Voo
CHARACTERISTIC| Vi [Vop [ AL TYPICAL| UNITS — | N
- Wi iv) | k) VALUE 0 '
Cutoff {--3-dB) s*j10 | .t _ cD4053| 30 _ : s
F;}equerllch VEE = Vss, Vgs at Common QUT/IN[CD4052 | 25 | MH: “Hs izt
Channel O : - — & = -
v Y ] CD4051 | 20 7 10 [ :
Sine Wave Input 95 _ — - - - -
( put) 20log Vis 3dB Vo5 at Any Channel 60 E L) tm
2.' 5 0.3 = cpdosi =
Total Harmonic 3* |10 10 0.2
Distortion, 5¢ | 15 012 %
VEE = Vss,
THD - -
_ fis = 1 kHz sine wave _
—40.dB 5* [ 10 [ CDa053| 8 Yoo
Feedthrough . VEE = Vss, Vas at Common QUT/IN |CD4052 10 ] .
Frequency Vos CD4051 | 12 MHz (@ :
{Alf Channels OFF})| 20 logvi';'r=—40dB Vgs at Any Channel 8 4
: — 5 u
- Between Any 2 Channels 3 i 6 Iclo—
+ - R T 10—
Between |Measured on Common 6 _ a 9}
5¢ | 10" 1 Sections
~40-dB — CD4052 Measured on Any = cndos2 =
Signal Crosstalk, VEE = Vss, Only . [Channel 10
Frequency Vos :
20log— = —40g8|Between - -
- is “[Any 2 In Pin 2, Out Pin 14 25
Sections o - MHz
In Pin 16, Qut Pin 14 6 Voo
C0D40563 !
S Only t 16|
1 - | 10 I 10# ~{2 15 o)
: - - 3 ! L
Address-or-Inhibit- | VEE=0,YSS=0; tr,tf 6 mv , S
to Signal Crosstalk | =20ns.. VC = VDD {Peak} s - '
Lo =-Vss5{Square Wave) _ : rg% _ :
® Peak-to-peak voltage symmetrical about Vpp — VEE ) =" coaosy = ES ATC
) o - - - 2 - R Fig.17 — OFF channel leakage current — alt
# Both ends of channel . channels OFF.
: Voo - Voo ourPUT
_r OUTPUT  gurPur -
i 15 I 16 |-=Yoo 1 18 . .
. 2 15 = -
wE “‘%_"“ L R L I -
4 [E] oo 4 3
- L} 12l vpp Ve v ; II: ) : 2] vop VeE
L e e e[y glvwnre ‘ef] o5 e
- 8 3 8 | —Yss cLaek 8 9
- Vg5 . Vag IN V5§
Vsg o Vsg Vss
€040% 04052 04083 $2C8 2 Fra4m)
Fig.18 — Propagation delay — aa_'dre:s input to signal cutput.
» GUTPUT Voo uTPuT Voo ouTRYT
' i6 1 16 ) 16{— Yop
RL& =50 pF 2 1] R g 3=50pF 2 5 ) nl_%gsop; 2 15 -
3 14 3 14 3 14
—eVee |y 13 —VEE |4 i3], Lol 4 13
. . R
Yoo Yoot & I|2| Yoo Yoo : Ilzl Vooq - i 55 llzl ’ -
Vs SLOCK vepe—7 © Vsg CLOSK veg +—7 Wl V§g CLOCK vepe—|7 0
- vgg+—I8 9 Vss+—{6 9 B! W ygse—a 9 )
¥ss Vsg vss
LpHL AND tpy thpL AND 1y LpHL AND oy -
CD4051. CD4052 CD4053 )
92C5-2/045

Fig.19 — Propagation delay -- inhibit input to signal output,
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TEsT LIRCUITS Cant'd) P

f"ooz - ’ - © Vop Voo

-3 oo - . VDD . - - :
3 - | — 1 [N 16— - | 16 -
3] ™R ::jW'K LT o | R
! 16 ’ I F AT 3 14 : 3 ul |
T 3 M -—Ir E I K . 13 - 'y 13
w, 3 ou o 4 B 4 o= s 12 o s 12| |
w'® 4o Vita : :T 5 L Ho 5 e 6 n ) ) —i6 [T] S I
H, 5 2 - Wi L Vg™ ] : "c'— i —7 10} ~—1—7 10—
Vigos” 2 :c'> ~ E 8 S Vi e o oy, A ol s 5[]
] 8 st — o L. co40s2e t040538
o—y
406! . -
1 codosia S Viu = 92e3-30934 ) CD405% © CD4052
920830932 9263-30833 = CDA053 = 5268 -27047
MEASURE <2 uA ON ALL MEASURE <2 pa ON ALL . MEASURE. <2( KA ON ALL
. “OFE" “OFF" CHANNELS (0.q CHANNEL by} . :
0FF" CHANNELS (a.g CHANNEL 6} OFF* CHANNELS {a.q CHANNEL 21} (X r Fig.21 ~ Quiescent device current,
Fig. 20 — Input voltage test circuits [nolise immunity), .
Voo L Joo
KE|THLEY ' N
Yoo 160 DIGITAL _J i 1
MULTIMETER E 8 2 18
- 2 i . 14
t0ka o 4 1xa |- 3 I4 M 3
RANGE Y - 4 13 5 12
+—— > ey 5 12 v s n
Vas - & W 022 7 1) I—— Yoo
| . PLOTTER 7 1] B c—@—\ ‘_Ee [] — 1—@—0\‘: »
P " rC 3 of—» :
HOEELEY b, Vsg Vg CcD4052 OTE: Vss g §
7030A L ss CD4051 NOTE; MEASURE INPUTS o w
7ne €D4053 MEASURE INPUTS SEQUENTIALLY, TO BOTH -G
92¢s-22 SEQUENTIALLY, TO 80TH Vop AND Vgg CONNECT <
Vpp AND Vgg CONNEGT ALL UNUSED INPYUTS TO O :
Fig.22 ~ Channel ON resistance é#u'é’é"a,fg on vag. . SEa-zron EITHER Voo OR Vas. e
measurament circuit. ) -
Fig. 23 — input current. g [5G
Q =
SV e
N — )
CHANNEL
Yoo K
L [ =
?
E a
) s2¢s- 27048 s2c8 - 27050
Flg,24 — Feedthrough (ail types). Fig.26 — Crasstalk betwsen any two channels (all types).

ERENTIAL
O tataLs CDdos2 CD4o52

I 1.

e

- COMMUNICATIO ™

:— ULIHK 10NS
L] La -

DIFF DIFF.

— AMPUIFIER # RECEIVER =

LIHE ORIVER ad

-~ ———

BIFE: DEMULTIPLEXING
MULTIPLEXING
szcs-2708 s2¢8-27082
Flg.26 — Crosstalk between duals or triplets
(CD40528, CO40538). Fig.27 — Typical time-division application of the CD40528.
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SPECIAL CONSIDERATIONS

In gpplications where separate power sources are
used to drive Vpp and the signal inputs, the Vpp
current capabllity should exceed Vpp/RL (R, =
effective external load). This provision avelds per-
manent current flow or clamp action on the VDD
supply when power is applied or removed from the
CD40518, CD40528, or CD4053B,

oo™

T COMMON"
&— ' . - OuTPUT

O
(.515-2.718) . u-3s089

Dimensions and pad layout for CD40518H, -

Fig.28 - 24-to~1 MUX Addressing

Dimensions in parentheses are in millimeéters and are
derived from the basic inch dimensions as-indicated.
Grid Graduations ara in Mils (10—3 inch).

0O 10 20 30 40 50. 60 70 85°
S S A M A Loy

—

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

I

] S =
[ — [.___ 4-10 )
: "{0.102-0.254)
80-88___ ‘
{2.032-2.239)

92C5-35067

(s} .
0.254) I
85-93 H——
- {2.159-2.362) |
. 92C€S5-35068
Dimensians and pad layout for CD40528H, Dimensians and pad layout for CO40538H.
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