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PRELIMINARY DATA

ANALOG MULTIPLEXERS-DEMULTIPLEXERS:
4051B - SINGLE 8-CHANNEL
4052B - DIFFERENTIAL 4-CHANNEL

4053B - TRIPLE 2-CHANNEL .

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVIC -
LOW“ON" RESISTANGE: 1260 (TYP.)OVER 15V p.p. SIGNAL-INPUT RANGE for Vpp-Vgg= 15V
HIGH "OFF' RESISTANCE: CHANNEL LEAKAGE £100 pA (TYP.) Vop~Veeg= 18V

BINARY ADDRESS DECODING ON CHIP N ,

VERY LOW QUIESCENT POWER DISSIPATION UNDER ALL DIGITAL CONTROL INPUT and
SUPPLY CONDITIONS: 0.2 uW (TYP.}, Von-Vss= Vop-Vee= 10V

MATCHED SWITCH CHARACTERISTICS Rone 52 (TYP. for Vpp-Vee= 16V

W(I)DE \?ANGE OF DIGITAL AND ANALOG l\é»IGNAL LEVELS: DIGITAL 3 TO 20V, ANALOG
TO 20V p.p. .

5V, 10V, AND 15V PARAMETRIC RATINGS .

INPUT CURRENT OF 100 mA AT 18V AND 25°C FOR HCC DEVICE

100% TESTED- FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF ‘B’* SERIES CMOS DEVICES”

The HCC 40518, 4052B and 4053B (extended temperature range) and HCF 40518, 40528 and 40538
{intermedijate temperature range) are monolithic integrated circuits, available in 16-lead dual in-line
plastic or ceramic package, ceramic flat package and plastic micropackage. HCC/HCF 4051B, HCC/HCF
4052B, and HCC/HCF 4053B analog multiplexers/demultiplexers are digitally controlled analog switches
having low ON impedance and very low OFF leakage current, These multiplexer circuits dissipate ex-
tremely low quiescent power over the full Vpp-Vgs and Vpp-Veg supply-voltage ranges, independent
of the logic state of the control signals, When a-logic "1'" is present at the inhibit input terminal ali
channel are off. The HCC/HCF 4051B is a single 8-channel multiplexer 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 HCC/HCF 4052B is a differential 4~channel mult-
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 inputs to the outputs. The
HCC/HCF 4053B is a triple 2-channel multiplexer 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 sin-
glepole double-throw configuration,

ABSOLUTE MAXIMUM RATINGS

Voo Supply voltage: HCC types -0.5t0 20 \Y

: HCF types -065tc 18 Vv

Vi Input voltage -0.5 to Vpp +0.5 \)

i DC input current {any one input) 10 mA

Piot Total power dissipation {per package) 200 mwW
Dissipation per output transistor

for Top= full package-temperature range 100 mw

Top Operating temperature: HCC types -55 to 125 °C

HCF types -40to 85 °C

Tstg Storage temperature : -65 to 160 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dual in-line ceramic package

HCC 4XXX BF for dual in-line ceramic package, frit seal
HCC 4XXX BE for ceramic flat package

HCF 4XXX BE for dual in-line plastic package

HCF 4XXX BF fot dual in-line ceramic package, frit seal
HCF 4XXX BM for plastic micropackage
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" HCC/MCF 40518
- HOG/HCF 40528 -
HGGIHCF 40538

‘ |  41C o8sls D T- 51-11

MECHANICAL DATA (dimensions in mm)

!J\A“_, w,..«»-t..‘ '~

Dual in-line ceramic package Dual in-line ceramic package Dual in-line plastic package
for HCCAXXXBD % . for HCC/HCF 4XXX BF ymu for HCF 4XXX BE s
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g™ 69 6™ OB 43-57
g = =— 'z 2 (£l
i i J 1Ly e
! = Y 00000000
98 - gy '
#;_;___\é.a — T

CONNECTION DIAGRAMS

for 4051B for 4052B - for 40538
CHANNELS “ 16 ]"DD VCHAﬁr{Lsr[ ! Yoo by [ 16 [] Yoo
TN7QUT o ]2 INIQUT zlx cmes | Wrour fox[ sl 20
com outnn fj3 wft commonTy out o i3 16l guinm
[ Quln%gb? OUT/IN comion -t 3 ¥
CHANNELSI g affo ¥ CHANNELS e arm - Hartr [ 3l NIOUT
ey s i2f]3 oot I o, - wiour cx [|s 12[Jax
s s tif]a e ] e e [ls nfla
Vee [ 7 10fls vee | A vee [|7 U |
vss [ie sl ’ %ss | 8 vss |8 eflc
5.350% §-2507
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: HCC types 7 3to 18 \'3
HCF types ' 3to 15 \
vV, input voltage ’ 0 to Vpp V
Top Operating temperature: HCC types . -b5 to 125 °C
HCF types -40to 85 °C
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FUNCTIONAL DIAGRAMS AND TRUTH TABLES

For 4051B CHANNELS NiOuT INPUT STATES
Voo 7 [y 3 2 1 [ “ON* CHANNELI(S)
8 T T B T B B % A INHIBIT{C |B 1A | )
F—L—l W . w o |ojo]o [}
* - o Jojo]t 1
n-— [] of1]e 2
[} ofil1 3
B £ [} 1/0]Q 4
M
o _ - L G W e [ 3
LOSIC LEVEC O COteR v _ 3 -
CoRvERSION R ————Eﬂ—‘ o jtitioe 6
3 — o (1|1t 7
- t X{X{X NONE.
S S
I:M
1) = { 13 l—— —‘_i
3
A st
J. 1 &
8 7 ¥
¥is VEE . s-rm——l
Va5
ALL INPUTS ARE FROTECTED BY
X CHANNELS INJOUT' COS/M05 PROTECTION NETWORX
——
For 40528 Yoo 3. x x 9x
16 KD ,‘Tj a2
—— 1 { )
INRIBIT| B A
SN o O 0 N
— -, T o |os 1x, 1y
f o 1 o 2, 2y.
% ro61c Leve SUELO0ER Wirw K g L)t .3y
S| S e e [ [ x[ x| wow
i T
g o o0
e— ————{"1e 1
] —{j.i—_l'“ & &
. (5] > 4——
‘r ‘___1_—_' ) r'y r 3
‘L - Ye
[} T o e 2 & .
Y55 Yee ov w F13 Fig LRt
——— sanan: V5
¥ CHANNELS INJOUT A ALL INPUTS ARE PROTECIED BY
COS/MOS PRONECTION NEFWORK
For 4053B
LOGIC LEVEL Yoo T EmaAY ® " "
CONVERS:ON 'Ts\ E‘:‘o‘“js q x
) t WiTH [kt AT -
N INHIBIT or C
A 0 0 ax of bx or €x.
ur . [ 1 ay or by or ¢y
— | 1 X NONE
8
@ 1 | X = Don't care,
1o
T:‘.___ H _ - oun Lo -
s o‘vw t . t
16 )—6——:}—;—
INH
g , F

- SALLM §- 199 - i
H vss
ALL WPUTS ARE PROTECTED BY

'
% 'T £OS/H0S PROTECTION NETWORR
vss vee
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_ HCC/HCF 40518

- HCC/HCF 40528
- HCCIHCF 40538
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STATIC ELECTRICAL CHARACTERISTICS {over recommended operatmg conditions)

Test conditions Values
Parameter Vis  |Vee | Vss |Voo| Trowl®) 25°C THign{*) | Unit
) VI V) [V T g, Max, | Min. | Typ. | Max.| Min, | Max.
L Quiescent , 5 5 004] s | 150
device HCC 10 10 0.04 10 300
current types 15 i 20 0.04] 20 600
20 100 0.08' | 100 3000 | nA
HoF 5 120 0.04 ]| 20 ~150
types 10 140 _ 0.04] 40 300
) 15 80 0.04] 80 600
SWITCH
ON Resistance ) 5 880 470 11050 1200
Hoe 195V o | o o ___|3io 180 | 400 580
e e 15 220 125 | 280 a00]
5 | 880 470 j1050| 1200
s |25V | o | o [0 330 180 | 400 520
Do 15 230 125 | 280 360
AON  Resistance ARgpy 5 10
(Between any 2 0 0 10 10 ) Q
channels) : 15 ) 5 "
OFF(e} | Any HCe i
Channel | channel types 0 0 18 100 0,1 100 1000 | nA
Leakage | OFF
Current | All channels
OFF - HCC '
{common types 0 0 18 100 +0.1] 100 1000 | nA
OUT/IN)
Any HCF , e |
channel  |yoces 0 {o]1s 300 £0.1 | 300 1000 | nA
OFF
All channels )
OFF HCF
{common types 0 [0} 15 300 0.1} 300 1000 | nA
OUT/IN) 1
[¢] Input ] [
Capagci- Qutput 4051 .30 _
tance Qutput 4052 5| 5|6 ) 18 ] pF
Output 4053 9
Feedthirough _ ] 0.2
CONTROL (Address or Inhibit) )
\" . Input low voltage - =Vpp VEE=VSS .5 1.5 1.5 1.6
thru 1KQ R = 1KQ 10 3 3 3 \3
] to Vss 15 4 ! 4 4
Vi Input high voltage L'» S2eA 5138 35 [ 35
chra‘nne|s) 10 7 71 7 7 v
] , 16 | 11 ] it 11
hdie input HCC - -
leakage types | V1= 0/18V 18 +0.1 £10-3| 0.1 +1 "
' .
eurren HoF. | vimorisv 16 :0.3 10| 0.3 £1
Cy Input capacitance Any address or inhibit input i 5 78 pF

(e) Determined by minimum feasible leakage measurement for automatic testing.
(*) Tiow =- 55°C for HCC device; -40°C for HCF device.
THigh =+125°C for HCC device; +85°C for HCF device.
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DYNAMIC ELECTRICAL CHARACTERISTICS (T mp=25°C, CL— 50 pF all input square wave
rise and fall time = 20 ns)

Test conditions ' ) Values
Parameter 7 | Unit
Vee| Ru| fi | Vis| Vss | Voo ‘Typ. | Max. |
(V) | (k@) [{KHz}| (V) | (V) | (V)
SWITCH
tpd Propagation delay time ) 10V 5 30 [ 30
(Slgnal Input to 200 J_L 10 15 60 ns
output) ’ -
) ] 15 ’ . 11 20
Frequehr;cz/ Res‘%)nselChan)- Vo at Con}-N 40538 | 30
nel "ON"{Sine Wave Input : - mon OUT/I Y :
Vo “Ves| 1 5(®) 10 40528 | 26 MHz
at 20 Log—v—-—= -3dB 40518 | 20
I 7 Vo at Any Channel 60
{:eedtr!‘\rough ) Vg at CL?'F}]N 4053 - 8
All channels OFF mon O
Vo =Vsg| 1 5(%) 10 4052 | 10 MHz
at 20 Log —— v =-40dB 4051 12
Vo at Any channel 8
Frequency Signal Crosstalk Between Any 2 3
£20 L Vo = 40 dB channels
a 9, Vi | Between Measured
=Vgg| 1 5(%) 10 | sections on com- 8 MHz
40528 only [mon
Measured
on Any 10
channel
Between InPin2 | 55
Any 2 Qut Pint4 : MH
sections [T Pin 15 ‘
4053B only |gucpin 14| 8
Sine wave Distortion 10 1 2(%) 5 0.3
fis= 1-KHz sine wave =vgs[ 10| 1 }3® 10 0.2 %
7 0] 1 |5® 15 0.12
CONTROL {Address or Inhibit) o )
Propagation delay time: 0 0 5 ) 360 | 720
Address - to Signal OUT 0 0 10 160 | 320
C s O r OFF
hannes ON or 0 0 | 15 120 | 240 |
-5 0 5 ) 226°| 450
l[’rgpagation delay time: 0 0 5 360 | 720
nhibit to signal OUT 0 . 0 10 160 | 320
N 1 - -
{channel turning ON) 0 Y 0 16 120 | 240 "
-10 0 5 200-| 400
Propagation delay time: 0 5 200 | 450
Inhibit to signal OUT 0 10 90 | 210
i 0.3 .
{channe! turning OFF) 5 15 o750 ns
-10 5 ) 130 | 300
Address or Inhibit to . j o . {Square mv
Signal Crosstalk 0 10 0 10 Ve VDD'VSS( Wave )| es peak

{®) Peak to peak voltage symmetrical about Voo-Vee
{*) Both ends of channel. 2
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Typical channel ON resist- Typical channel ON resist- Typical channel ON resist-
ance vs. input signal voltage ance vs. input signal voltage ance vs. input signal voltage
(all types) - {all types) - (all types)
Aoy [TTiLT Ron TTILLT i Aon T[] : R
) oo -Veg 137 ) oD ~ Yeg_¢ 1OV j Tamb? 25°C
300
100 560
€00 | Tamp: 1257 80 RTIE
560 A T 0 ] ™ 400 Il
<00 AARE e P %6 {
xa Vs N o sho - %0 L
06 ™ 160 L 1oV
M =t 15y - :——-
*00 I g H
[ ° L [ I
EINEUIES B I T B BN E I R I A AN 7 08 -6 & -2 0 I & 6 w4}
Typical channel ON resist- Typical dynamic‘ power dissipation/package vs. switching fre-
ance vs. input signal voltage quency and test circuit (4051B)
‘a“ types) L. 238 22857
fon 11T (M =5:: £
) Y00 Veg 15V [y HH H {Saii e
. N N5 AT
o Yoo * 5%y, il
80 M £ 7
%0 T pai 11
v /’ i Il
00 0,
%0 /\\ amb ¥ S T 7 !ii t
10 - : - ';
— L] {zs7c ] . G s S00F—— 1l
%0 Flb ] Lserd L rcr: = = s:,.:f::'c
" [ 0 B A Fatenn ]
o I I . 111
o n . RS T -
Q

26 6 (v W't (kHz)

3
g

Typical ON characteristics Typical dynamic power dissipation/package vs, switching fre-
for 1 of 8 channels (4051B) quency and test circuit (40528)
“ PRTITES I G-1938 T .
los. i tot " s H HCC/ HCF
SO ] - EREET ;
& —vop= ¥ — ) i N [ A Yoo —{ain
Vs = OV A o Voo <15V A 10 1w oo '
[ j¥eg =-5v 7, - 5% u“[ 03,
2 + 1 2 o~ N
i i 7 bt —
o unf—l“__ o A ’ i - e 8 [ :
1000 — =5 : .
, [ | i 1 ncu?ucr: -
) 't : 1 . LA B P pr— MY B L 2
10+ e ] i
) i =5 i ok
7 7 { : y y e N R - "
1 TR -
. Lt L o LA AT T 10
-6 -4 -2 ] ? & Ngivt ¥ 0 10* 0° 1kHZ) T
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Typical dynamic power dlssmatlon/package vs, switching fre- WAVEFORMS'
N quency and_test (ilrcu't (&4,9“538) v Channel being turned ON
ot # S5 = ° ., A =10 Ko
[ILN H %Wg 5 H 1o l' 7 1L (RL te =20r\5|< - ) ty =20ns ~
' e “(_P b T e
0, Sv 5 s ficv
! 7 wn_ | weomer |, s
4 40538 I
o a1V i ! s F
i Ll i 3 I:_ O o T - I
. o K CL 3;’95 fuppad B .
= s . Channel being turned OFF
T e, Ll (R_= 300¢)
o LI il iR T TR \e e ey
1 . 10 - 10° 0" l(iuz)
TYPICAL BIAS VOLTAGES
fig. (a) fig. (b} fig. (c} fig. (d)
Yoo Yoo Voo Voo
115V 75V SV i 5V
sv v
% 7.5Y 'E = ; 16 l 18
Vsg z’svs ;35
ov
Vee
v
Yee VEE ! ¥ 1
& .s.sv 8 -ov 18 -Es 8
ov 5-1681 51452 5.185) S-1454

The ADDRESS (digital-control inputs) and INHIBIT logic levels are:
“0" = Vgq and “1” = Vpp. The analog signal (through the TG) may swing from Veg fo Vpp.

TEST CIRCUITS
OFF channel leakage current-any channel OFF
for 4061 VoD for 4052 Moo, for 4053 Voo

1 1 1

2 2 2

3 @ 3 3

. X T u
S S 12 K] 12

6 n 6 1 (] 1

7 10} —]7 10) 7 10,

8 9 —18 8 8 9

5-2513 5- 251 5-2515
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TEST CIRCUITS (continued) ‘

OFF channel leakage current - all channel OFF

for 4051 ) for 4052 - o0 ) for 4053 Yoo
{1 16— 1 16— L 16—
—12 15— —2 15— 2 15 Q
_E@ ? 14 -L—@ 3 14| — 3 14 ~ L
am 13— —{s 13 4 Iij
—1s 12— —1s5 12} 5 12
—s 1 g N 6 8] o
" 10— —17 10— 7 1014
pﬂ 3 p—8 9)— 8 91—
$- 2516 5.21517
-£ ——

Propagation delay - address input to signal output

for 4051 for 4052 for 4063
—T’DO Voo
oureur ouUTPUT
OUTPUT
1 _L > : -L
6 Ry cL : ! 50 . ] RLfII L
2 15 . 2 15 2 15 (S l
Yoo «—3 1 +—='EE @ P 1% 3 1o} - VeE
4 13 = oo & 13 & 13
5 1l v 5 12 s 2 v .
6 II——V:: ‘ee —1s oo o .._v::_r-l_r
CLOCK IN DDﬂ_I— : CLOCK IN
Vee 7 10 VeE 7 10—Vsg Veg - 10—
Vag 8 g Vg <b—lp 9 _l CLOCRIN. X Nl
V§g S-2519 Veg 542820 . V5¢ 5252
Propagation delay~-inhibit input to signal output
for 4051 for 4052 for 4053
Y Ve v
outpuT y'oo output ) 00 output ) 0o
, , LT
A lSOpF 1 16| a lSOgF 1 16— R[] m=sorr 16
2 15 H IS . 2 IS
14 - 3 3 14| 3 114
e | Vee Vee |
& (] o 3 13 . & 13|
Voo Yoo <—s [F) VDD_[—L_' Yoo <—hs 12 Yoo Yoo s 12
¥ss 5 n— Vss 6 n Vss— 6 It
CLOCK IN CLOCK IN ° CLOcK N
Vee 17 101— VEE ~—{7 10— (33 1 10
V55 <8 9l Yss <8 [} - V55 <8 ]
$- 2522 Vss 5-252 v, S-252 A Vg
teHLANG. (o PHLAND tpry 00 PHLAND tp
246
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TEST CIRCUITS (continued)
Input voltage
for 4051

iy p

@3

Yoo

iy
15

12
13,
12
H

10)
f -
$282% i,

MEASURE. < 2pA ON ALL “OFF* CHANNELS
(e.g. CHANNEL 6)

Vit ©
Vip o

RS

)7 A

Quiescent device currrent

for 4051
4053
Yoo
1 16
2 15
3 14
4 13
5 12
r— 6 n Ny,
! 1 0
4 K 8 9
]
malng 5-2518
Input current
for 4051
4053
oo
1 16—
z 15
3 14
¢ 1
5 1
[— [ np—»
! 7 w0l—» Yoo
t Ea s <—®—\
| - V55
Vss [

NOTE 5+2830
MEASURE INPUTS SEQUENTIALLY, TO- BOTH
Vpp ANDVgs CONMECT ALL UNUSED
INPUTS 10 EITHER Vop OR Vg

- for 4052 for 4053
Yoo
TIDD 1
1 11 o & @ 1] (]
2 ts| @—\ 2 15
— 1 i 3 12|
& v v|H & 13
5 12 5 1
i = — e .
s " H B 1" tH
bl W 5 .e_r\-] i 2 m—/:
e 3 i 8 of
— 51506 e - “s-1521

MEASURE  2uA ON ALL “OFF"”

MEASURE <2 pA ON ALL "OFF~CHANNELS CHANNELS (e.g CHANNEL by)

{e g. CHANNEL 2x)

for 4052 Channel ON: resistance measurement
circuit
Yoo
1 16 v?“ KEITHLEY
2 15 160 DIGITAL
{ i MULTIMETER
3 14 o
% 13 H ‘0"‘(:!‘ ’ 1 wa [~
i .
5 12 f | e | v
° " l : ! T s woSELEY
, © 2 ‘ 4 PLOTIER | 30104
— N, PN SO :
b8 [y = I YeE ;
1 .
a = = H iy $ "R

i
$-2519

for 4052 Feedthrough (all types)
VOD V -
Svp-p

Lo N — L@

2 15 CHANNEL

k] 14 |kﬂ

o 1 Yoo

5 12 L
r—— & n
; 2 0l—» Vgo s
38 oa L st (D —’

Vg5 f 8.
V55
5-253¢ 5559

NOTE

MEASURE_INPUTS SEQUENTIALLY, TO BOTH
Vop ANDVsg CONNECT ALL UMUSED
INPUTS 10 EITHER Vpp OR Vgs:

1743 F-02
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TEST CIRCUITS (continued)

Crosstalk between any two channels (all types) Crosstalk between duals or
triplets (4052-4053)

5V p-p -
CHANNEL CHANNEL IN-X
oN r\,} ON- OR OFF
cHannEL |
OFF

SYp-p

COMMON

5. 2660

TYPICAL APPLICATIONS
Typical time-division application of the 4052B

OIFFERENTIAL
SIGNALS

HCC-HCFI-D:':ZB HCC-HCF40528f—

-
| COMMUNICATIONS -
LINK —
-
DIFF DIFF
RECEIVER s

AMPLIFIERL
LINE ORIVER
|
|
DIFE .
MULTIPLEXING 5-2536 OEMULTIPLEXING

SPECIAL CONSIDERATIONS

Control of analog signals up to 20V peak-to-peak can be achieved by digital signal amplitudes of 4.5 to
20V (if Vpp-Vss= 3V, a Vpp-Vgg of up to 13V can be controlled; for Vpp-Veg level differences -
above 13V, a Vpp-Vss of at least 45V is required). For example, if Vpp= +5V, Vgs= 0, and
Veg= -13.6V, analog signals from ~13.5V to +4.5V can be controlled by digital inputs of 0 to 4.5V,
In certain applications, the external load-resistor current may include both V5 and signal-line com-
ponents. To avoid drawing Vo current when switch current flows into the transmission-gate inputs, the
voltage drop across the bidirectional switch must not exceed 0,8 volt {valvulated from Rqy values shown
in ELECTRICAL CHARACTERISTICS CHART). No VDD current will flow through R,_ if thie switch
current flows into lead 3 on the HCG/HCF 4051; leads 3 and 13 on the HCC/HCF 4052; leads 4, 14,
and 15 on the HCC/HCF 4053,

1744 F~03 248
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