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CUS/MUS Tory. HCCHCE 458 |
INTEGRATED HCC/HCF 40521

CIRCUITS

__ _41C 08817 OTS//
PRELIMINARY DATA

ANALOG MULTIPLEXERS-DEMULTIPLEXERS:
4051B - SINGLE 8-CHANNEL

40528 - DIFFERENTIAL 4-CHANNEL

4053B - TRIPLE 2-CHANNEL .

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVIC -
LOW“ON" RESISTANCE: 1252 (TYP.)OVER 15V p.p. SIGNAL-INPUT RANGE for Vpp-Vee= 15V
HIGH "OFF'" RESISTANCE: CHANNEL LEAKAGE 100 pA (TYP.) Vpp~Vee= 18V

BINARY ADDRESS DECODING ON CHIP N

VERY LOW QUIESCENT POWER DISSIPATION UNDER ALL DIGITAL CONTROL. INPUT and
SUPPLY CONDITIONS: 0.2 4W (TYP.), Voo -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 40518B, 4052B and 4053B (extended temperature range) and HCF 4051B, 40528 and 4053B
(intermediate 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
40528, 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-Vee 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 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 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 -0.6to 18 ('

Vi Input voltage -0.5 to Vpp +0.5- \
N DG input current (any one input) +10 mA
Piot Total power dissipation {per package) 200 mW
Dissipation per output transistor )

for Top= full package-temperature range * : 100 mwW

Top Operating temperature: HCC types -55 to 125 °C
HCF types -40to 85 °C

Tag 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 for dual in-line ceramic package, frit seal
HCF 4XXX BM for plastic micropackage
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC4XXXBD 1

Dual in-line ceramic package
for HCC/HCF 4XXX BF

p7-5

-1

Dual in-line plastic package

for HCF 4XXX BE
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CONNECTION DIAGRAMS
for 4051B for 4052B - for 4053B
CHANNELS “ 16 ]"DD VCHA;IPELSIDI ! Yoo by [ 16 [] Yoo
ot sl 15]]2 o ] zlx cmmes  Wour jeefl2 ]| R
com ovm ff3 wf cranmeLs Sommony ot o i3 16]] Quinm,
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vee [|7 10fls vee | A vee [|7 U |
vss [|e 9l %ss | 8 vss |8 oflc
547508 E 5'15.07
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: HCC types 3to 18 Y2
" HCF types 3to 15 \
VvV, . Input voltage 0 to Vpp \
Top Operating temperature: HCC types -55 to 125 °Cc
~ HCF types -40to 85 °Cc
240
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FUNCTIONAL DIAGRAMS AND TRUTH TABLES

For 4051B CHANNELS INtOUT ' INPUT STATES v
Voo & 3 1 9 “ON* CHANNELI(S)
e 0 3 T B B % A INHIBIT|C |B {A | )
F—L—| . w o |olo]o o
: - o jololt 1
A [ of1]e 2
0 ot !l 37
B £ 0 1(0f|0Q 4
©— , . e ool ;
LOGIC. LEVEL OeCDhER Wi i ' —2 - i
S Bt e e wTm o o [ilife] e
< " 0 1) 7
- t X{x{X NONE.
— a—
I?;ll
_J’ - = i 16 l—— H
L3 1
L 1 st :
J. i : & I
8 7 ¥
¥is YEE - P ‘
- 'SSV
ALL INPUTS ARE PROTECTED BY
X CHANNELS IN1OUT COSIMOS PROTECTION METWORX
—— e
For 4052B Y00 2 i o u
1 n 9B ’I{, ol
- i . . INHIBIT | B A
SN s oo oo
o— S - T o |o 1x, 1y
f o 1 ] 2, 2y.
. COMMON X Q 1 1 3x,3y
s BIRARY 1O 1 OF & ouTiN ’
T SN e L e @ a1 [ x [ x NONE
e } ! Cutw o0
g»—-—
) —EE—‘ & &
. o4
i . [ e }—
i X X
< T Ve
g T o ® 2 & .
¥s5 Yee ov " b3 Ed LRt
————— . V55
¥ CHANNELS INJouT s ALL INPUTS ARE PROTECTED BY
. COS/MOS PROECTION NEFWORK
For 4053B
LOGIC LEVEL v, T ENARY 1O
CONVERSION !‘,"Q 10D s é ex
- i f Wi Wi T Ao -
N INHIBIT or C
A 0 0 ax of bx or cx.
W 4] i ay or by or ¢y
1 X NONE
1
® [— 1 | X = Don't care.
¥
7:‘.___ } N out N - A
H i - o -
: ¥ -
16 )—6——(:)—;—
INH
u - i

= - [Ty §-198 - 1
H V55
ALL WPUTS ARE PROTECTED BY

'
5 ‘f CO$/MOS PROTECTION METWORK
vss vee
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STATIC ELECTRICAL CHARACTERISTICS {over recommended operating conditions)

Test conditions Values
Parameter Vis Vee | Vss | Voo | Trowl®) 25°C THign(*) |Unit
V) vy v [ ) Min. | Max, | Min. | Typ. | Max.| Min, | Max.
e Quiescent , 5 5 004] 5 | 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 20 0.04 | 20 ~180
types 10 140 _ 0.04] 40 300
) 15 80 0.04] 80 600
SWITCH
ON Resistance . B 5 880 470 {1050 1200
t”%gs PV o | o [0 310 180 | 400 580
Ypes oo | 18 220 125 | 280 400]
5 | 880 470 j1050| 1200
foos |2SV1 | 0 | o [To 330 180 | 400 520
Do 15 230 125 | 280 360
AON  Resistance ARgp 5 10
(Between any 2 0 o] 10 10 i Q
channels) : 15 5 "
OFF(e) T Any Hee
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 : . - |
channel  [rors oo |15 300 201|200  |1000} nA
OFF
All channels )
OFF HCF
{common types 0 [0} 15 300 0.1} 300 1000 | nA
OUT/IN) |
[¢] Input ] [
Capaci- _Qutput 4051 230 _
tance Output 4052 6| -6|5 . 18 | : pF
Output 4053 9
Feedthiraugh _ ] 0.2
CONTROL (Address or Inhibit) ) ) :
\uTH Inputlow voltage ~ [=Vpp Vee=Vss 5 1.6 1.5 1.5
thru 1KQ (R = 1KQ 10 3 3 3 \3
to Vsg 15 4 | 4 4
Vi Input high voltage ::l)srfalzlgéF' 5 | 36 35 | 356
channels) 10 1 7 1. 1. 7 v
] , 16 | 11 | 1 11
hdie Input HCC - -
leakage types | V1= 0/18V 18 +0.1 +10-| 0.1 +1 "
T , _
eurren Hor | Vimorisv 15 +0.3 £10-| £0.3 £1
C Input capacitance Any address or nhibit input i 5 75 ) pF

(#) Determined by minimum feasible leakage measurement for automatic tesﬁng.
(*) 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 1Unit
Vee| Ru| fi | Vis| Vss | Voo ‘Typ. | Max. |
(V) | (k) [{KHZ}] (V) | (V) | (V)
SWITCH
tpd Propagation delay time 10V 5 30 | 30
{Signal Input to 200 J—L 10 15 60 | ns
output) ’ -
15 . 1 20
Frequency Response Chan- V, at Com- 40538 | 30
nel "ON"{Sine Wave Input) ® mon OUT/IN [Zgs28 I~ 25 MHz
Vo =V 1 5 10 — -
at 20 Log—;% = -3dB sS 40518 | 20
I Vo at Any Channe! 60
Feedthrough V, at Com- 4053 8
{All channels OFF) mon OUT/IN 3052 10
Vo =Vgg| 1 B5(®) 10 - MHz
at 20 Log -—— v =-40dB 4051 12
Vo at Any channel 8
Frequency Signal Crosstalk Between Any 2 3
0L - 40dB channels
at 9 V | Between - |Measured .
=Vgg| 1 5(%) 10 | sections on com- 8 MHz
40528 only |mon
Measured
on Any 10
channel
Between InPin2 | ,¢
Any 2 QutPint4] “* MH
sections [T pin 15 ‘
4053B only OutPin 14 6
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)
Pr;pagation delay tig\j: 0 0 5 360 | 720
Address - to Signal T 0 0 10 160 | 320
Channels ON or OF
hannels ON or OFF o 0 [ 15 20230 ] ™
5 0 5 226 | 450
ll’rgpagation delay time: 0 0 5 - 360 | 720
nhibit to signal OUT 0 0 10 160 | 320
: 1 1
{channel turning ON}) 5 0 0 |15 120 | 240 ns
] . -1 0» 0 5 200- | 400
Propagation delay time: 0 5 200 | 450
Inhibit to signal OUT ) 10 90 | 210
: 3 .
{channe! turning OFF) 5 0 15 o750 ns
-10 5 ) 130 | 300
Address or Inhibit to . B _v.. (Sauare mv
Signal Crosstalk 0 10 0 10. | Ve=Vop Vss Wave )| 65 peak
(®) Peak to peak voltage symmetrical about Voo-Vee
{*) Both ends of channel. 2
243
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Typical channel ON resist-
ance vs. input signal voltage
(all types)

Typical channel ON resist-
ance vs. input signal voltage
{all types)

Typical channel ON resist-
ance vs. input signal voltage

(all types)
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Typical channel ON resist-
ance vs. input signal voltage
(all types)

Typical dynamic power dissipation/package vs., switching fre-
quency and test circuit (4051B)
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Typical dynamic power dlssmatlon/package vs, switching fre-
quency and test circuit (40528)

Typical ON characteristics
for 1 of 8channels {4051B)
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Typical dynamic power dlssmation/package vs. switching fre- WAVEFORMS
quency and test circuit (4053B) Channiel being turned ON

62089

=3 Yoo
RESEE SR = = | = ) (R.= 10 Ka)
Fiogersvis : 10 ? tamns tyx20ms
' i — I =
10*, sy . s .y
: AR wn | weemer |, £
/ /I ' 40538 -
| i LA Nt i o F—
10’
(== s T
T ’71‘ - Tt . TRN-ON TIME M=
d il i [Cu #S0pF —— i -
= L s Channel being turned OFF
o o iean, L (R.= 3}909,) -
H H i - itk 1r=20ns by =200
© . H e!‘] .t' b f H kl '-I S0 !
1 10 0° ' l(iuz)
TYPICAL BIAS VOLTAGES
fig. (a) fig. (b) fig. (c) fig. (d)
Yoo Yoo Voo v
N5V 7.5V sv o
' t t t
t B 5Y sV
% 75v e I 15 l e
Vss Vss
Vss ov o
ov
‘ZEE
v
1 7 ? 7
Vee VEE 7
& 8 s |8 Sov 18 fele
ov 5-1681 51452 5.185) S-1458

The ADDRESS (digital-control inputs) and {NHIBIT logic levels are:
“0" = Vgg and "1” = Vpp. The analog signal {through the TG) may swing from Vgg to VDD

TEST CIRCUITS
OFF channel leakage current-any channel OFF
for 4051 Voo for 4052 Moo, for 4053 oo

1 1 1
2 2 2
3 3 3 @
4 & 3 13
s 5 12 H 12 l
5 n & U 6 1k
7 10 - 10 7
8 9 18 8 8 3 i
5-251 as s- 251
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TEST CIRCUITS (continued) ’
OFF channel leakage current - all channel OFF

for 4051 Voo for 4052 - o) ’ for 4053

Y00
1 16— —1 16— L 16—
—1{2 15—+ —{2 15— 2 15 Q
1 13— o 13 4 ] on N
—15 12— —15 124 5 12—
—® Hi— g np— s U
- 10— —1? 10— 7 104
pe 3| p—{6 91— 8
$- 2516 - 5-2517

Propagation delay -~ address input to signal output

for 4051 Yoo for 4052 for 4053 o
—T oureutT : % oureur
ouTPUT
1 _L 5 : -L
6 Ry cL : ! 150 . 6 RLfII cL
2 15 _— - 15 2 15 L l
Yoo <«——3 14 +—»EE e 14 3 1 - 33
4 13 - oo 4 13 3 13
S 12 Voo v 5 12 S 12 Voo
N N Y%s= Tock v e & "o ovpp - %8 Tock v
Vee :£ 7 10 VeE 7 10—Vss ﬂ_l_ Veg :£ - 10 ’
Vs 8 9 Vg5 8 9 —l CLOCKIN. - yeq & 3 ﬁ
Vsg S-2519 Vg 542820 . V5g 5252
Propagation delay-inhibit input to signal output
for 4051 for 4052 for 4053
Y Ve v
output y'oo output ) 00 output ) 0o
RL sope| [! 151 A -LSOpF ! 161 R -prF ' 16
2 1s ; 2 I5 . . 2 ts
3 1wl f » 3 14 3 1
Vee Vee. VEE |_
& [ %] ey & 13 . 4 13
Voo Voo <—{s 12 Vuo_[—u Votis 12 Voo Yoo =—s 12
v | 7 Vg -
S8 Thock ™ M 1" SS Tock ™ 5 " CLOCK N ° b
VeE 47 10— Veg ~—{7 10— Vi 7 10
Vo5 <8 9 Vo5 {8 9} V55 -8 9
$-2522 V. 5250 " Los-28% [
P AND (o PHLAND Iy o> tPHLAND tpryy SS
17 246
2 F-0
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TEST CIRCUITS (continued)

Input voltage
for 4051 - for 4052 for 4053
Yoo - Yoo
o TVDD °
f 1 16 VIH 1 11 & @ ! 16
(u8) 2 15| 2 15 O—\ 2 15
3 14 g —13 HA l 3. 14]
4 13 & L% | e & 13
s 1 5 12 5 12
Vi o ViH ~ o—‘ Vi o
o s " _"_\ i< 1 s |l Vu
A/ v Vo v
L o X ol Egut ‘0_[—\-1 i o ., m—/:
f 8 s—ay, - 3 ] fs s Y
se2828 it Ll 5156 " - - s-1527
MEASURE < 2A ON ALL “OFF~ CHANNELS i MEASURE  2uA ON. ALL “OFF"
(e.g. CHANNEL 6) MEASURE <2 pA ON ALL "OFF"CHANNELS CHANNELS {e.g CHANNEL by)
{e g CHANNEL 2x)
Quiescent device currrent
for 4051 for 4052 Channel ON resistance measurement
4053 circuit
Yoo Yoo ?
! 16 ! 6 ! V?D KEITHLEY
: : l 180 sior,
3 1% 3 1%
4 3 B 13 : ”““i T owa [T
s 1 5 12 [ A 4 x.¥ H.R
6. n Ny, 6 n H Pw‘"“ MOSELEY
1 10 — 0 . ! i 0308,
o ke
¢ 8 9 18 91— ) R
1
a - =~ H ) $ s
| )
- Q
nabe 5-2528 S-un
Input current
for 4051 for 4052 Feedthrough (all types)
4053 -
oo Yoo =
f 1 6 wee
— 1 1 -
. Lo N — 1 ®
HANNEL
3 14 k] 14 Ikn
¢ 1 4 1 Voo
5 [H s 12
[— § np—» r—— & n L
i 1 w0l—» Yoo i 2 0l—> Vgu 6
t ] 9 *@—\ t 8 9> 4—@——\ 17
H s Vss Vss 8
Vss [ "55. )
52251 — 5-2504 5-159
N RsuRE INPUTS SEQUENTIALLY, TO" BOTH VR RSURE INPUTS SEQUENTIALLY, TO BOTH
VoD ANDYgs CONNECT ALL UNUSED Voo ANDVSs CONNECT ALL UNUSED
INPUTS 10 EITHER Vgp OR Vgs- INPUTS 10 EITHER Vpp OR Vgs:
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TEST CIRCUITS (continued)

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

SY p-o SV p-p -
f'\J CHANNEL CHANNEL CHANNEL IN-X
OFF ON ON- OR OFF
COMMON )
cHanEL |
OFF

5.2660

TYPICAL APPLICATIONS
Typical time-division application of the 4052B

OIFFERENTIAL
SIGNALS

HCC-HCFI-DEZB HCC-HCF40528f—>

. N =
I COMMUNICATIONS -
LINK —

_—
DIFF, DIFF
AMPLIFIERL RECEIVER L
LINE ORIVER
L,
F—»
DIFE -
MULTIPLEXING 5253 OEMULTIPLEXING

SPECIAL CONSIDERATIONS

Control of analog signals up to 20V peak-to-peak can be achieved by digital signal amplitudes of 4.5 to
20 V {if Vpp-Vss= 3V, a Vpp-Vge of up to 13V can be controlled; for Vpp-Vege level differences -
above 13V, a Vpp-Vgs of at least 4,5V is required). For example, if Vpp= +5V, Vgg= 0,and
Vee= -13.6V, analog signals from ~13.5V to +4,5V can be controlled by digital inputs of 0 to 4.6V.
In certain applications, the external load-resistor current may include both Vg and signal-line com-
ponents. To avoid drawing Vpp 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 Rgy values shown
in ELECTRICAL CHARACTERISTICS CHART). No VDD current will flow through R, if the switch

current flows into lead 3 on the HGC/HCF 4051; leads 3 and 13 on the HCC/HCF 4052; leads 4, 14,
and 15 on the HCC/HCF 4053.
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s0 B W roR
F b5 ] i f 2
30 -4 1 %Ub!: i 0CE T A N
20 o i i n: T l | i
2 [l it i | TI !
10 g“ ll ] Jlir=r Ill A
Ay K] 2 4 5
0 _ kTR e i don i e e \

0 10 20 30 40 50 60 70 80 90

50

40

30

20

475525

10

40168

2112 D-07 630

ownloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6126727/hcf4052be.html

