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SCL4051B 883/4051B

SCIENTIFIC SCLADSAB. 803140508
CMOS ANALOG MULTIPLEXERS/DEMULTIPLEXERS
FEATURES

4 Wide Range of Digital and Analog Signal Levels:
Digital-3 to 15V, Analog-to 15Vp_

¢ Low ON-Resistance: 8052 (tvp.r over entire
15V .p Signal-Input Range for Vpp-Vgg = 15V

¢ High OFF-Resistance: Input Leakage * 10pA
(typ) @ Vpp-VEg = 10V

¢ Logic-Level Conversion for Digital Addressing

Signals of 3 to 15V (Vpp-Vgs= 3V to 15V) to

Switch Analog Signals to 15Vp.p (VDD-VEE

= 15V)

Matched Switch Characteristics: ARy = 5§

{typ.) for Vpp-VEg = 18V

¢ Very Low Quiescent Power Dissipation under
all Digital Control Input and Supply Conditions:
TUW typ. @ Vpp-Vss = Vpp-VEg = 10V

¢ Binary Address Decoding on Chip

<

DESCRIPTION

The 4051B, 4052B, and 4053B are
Digitally-Controlled Analog Switches having low
ON-impedance and very low OFF leakage current.
Control of analog signals up to 15V can be
achieved by digital signal amplitudes of 3 to 15V.
For example, if Vpp = +5V, Vgg = OV, and Vgg
= -5V, analog signais from -5V to +5V can be
controlled by digital inputs of 0 to 5V. The multi-
plexer circuits dissipate extremely low quiescent
power over the full Vpp - Vgg and Vpp - Vgg
supply-voltage ranges, independent of the logic
state of the contro! signals. When a logic “1" is
present at the inhibit input terminal all channels
are OFF,

40518 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 the
input to the output.

40528 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 differential analog inputs to the
differential outputs.

4053B is a Triple 4-Channel Multiplexer
having three separate digital Contro! inputs, A, B,
and C and an Inhibit input. Each control input
selects one of a pair of channels which are connect-
ed in a single-pole double-throw configuration.

When the devices are used as demultiplexers,
the “"CHANNEL IN/OUT" terminals are the outputs
and the “"COMMON OUT/IN" terminall(s) is (are)
the input(s).
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CONNECTION DIAGRAMS
(all packages)
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RECOMMENDED OPERATING CONDITIONS
For maximum reliability:

DC Supply Voltage  Vpp-Vgs 3to 15 Vdc
Vpp-Veg 3to15  vdc
Operating Temperature Ta

C, D, F, H Device
E Device

-65 to +125 ©OC
40to +85 ©C

NOTE: There are no restrictions on the relative
magnitudes of Vgg and VEE. providing
Absolute Maximum Ratings are observed.



40518, 40528, 40538

LOGIC DIAGRAMS
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Triple 2-Channel Multiplexer

TRUTH TABLE

INPUT STATES “ON" CHANNELS
INHIBIT C 8 A 4051 4052 4053

(o] o) (0] o] 0 Ox, Oy cx, bx, ax
3] 0 o] 1 1 1x, 1y cx, bx, ay
0 0 1 o] 2 2x, 2y cx, by, ax
0 o] 1 1 3 3x, 3y cx, by, ay
0 1 0 8] 4 cy, bx, ax
[+ 1 [o] 1 5 cy, bx, ay
0 1 1 0 6 cy, by, ax
0 1 1 1 7 cy, by, ay
1 * * * NONE | NONE NONE

* = Don’t care
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4051B, 4052B, 4053B

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '

Vss | Voo |V Tiow’ +25°C ThigH® .
PARAMETER CONDITION ss | DD | VEE Units
E ONS (Vde)|(Vde) (Vde)| Min. | Max. [Min. | Typ. [ Max. | Min. | Max. "
QUIESCENT Ipp |ViN=Vss Or Vppi 0 % |10 - 5 - { 0.05 5 — 150 |uAdc
DEVICE CURRENT Allvalid input | o [+10 |0 - 10 - | 01 10 — 300
combinations +5 |5
0 [+15 |0 - 20 - | 02 20 - 600
+75]-7.5
MINIMUM INPUT ViH Mas=Vee 0 5 0 - 35 - 2.75 36| - 3.5 [Vdc
HIGH VOLTAGE Vos=Vbo 0 10 0 - 7.0 - 5.5 70 - 7.0
{Control and Inhibit| Hos =10uA 0 15 0 - 11.0f - 825 110 - 11.0
Inputs)
MAXIMUM INPUT | V,_ Ma=Vee 0 5 0 15 — 15 | 225 - 1.5 - [Vdc
LOW VOLTAGE Vos=Voo 0 10 0 3.0 - 30| 45 - 3.0 -
{Control and Inhibit o= 100A 0 15 0 40 - 40 | 6.75 - 4.0 -
Inputs)
SWITCH INPUT/
OUTPUT LEAKAGE]
Any channel OFF bre Min=Vss orVpp | 0 +751|-75 - | 100 - | #0.01 [+100 — {+1000{nAdc
Vi=17.6Vdc
All channels OFF | lore|inh = 7.5Vdc 0 |+75|-75
Vs =t7.5Vdc
40518 - | +400 — [ +0.08 | +400 — | #1000{nAdc
40528 — 1*200 — | $0.04 | +200 —_|*1000
40538 — 11100 - | #0.02+100 — | 1000
ON-RESISTANCE
Ron Vin=Vss or Vpp[-7.6 | +7.5 |-7.5
VEeSVySVpp | 0 [+16 | O - 220 - 125 | 280 - 400| Q
R =10kQ2 -5 +5 [-6 - 310 - 180 | 400 - 590| Q
0 (+10 {0
-25| +25/-25 - | 2000 - 470 | 2500 - 3500{
0 +5 | 0
ON-RESISTANCE [ARonMin=Vsg Or Vpp [-7.5| +7.5/-7.6 - - - 5 - - - Q
MATCH Mee<Vo,<Vpp | 0 [+15 [ 0O
{Same Package) R, =10k 5 |+10 [-5 — - - 10 - - - Q
0 |+10 | O
-25| +25/-25 — - — 50 - - - Q
1] %6 1 0

NOTES: ' Remaining Static Characteristics are listed under “4000B Series Family Specifications”.
TLow = -55°C for C, D, F, H device.
= -40°C for E device.
Thign = +125°C for C, D, F, H device.
=+ 85°C for E device.
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4051B, 40528, 40538
ELECTRICAL CHARACTERISTICS (Continued)
DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 26°C)

V, v . I i
PARAMETER CONDITIONS $S { 0D EE Min. Typ. Max. Unit: '
[ J (vde) | (vde) | (vde) 1 l i 1 S e
SIGNAL INPUTS (Vi) AND OUTPUTS (V)
PROPAGATION DELAY [to,
TIME tere
Signal input to Signal Inh = Vgg 0 5 0 - 30 60 ns
Output Vin=VgsorVpp | 0 10 0 - 15 30
V= Square Wave| 0 15 0 - 1256 25
Ry = 10kQ
BANDWIDTH (-3dB) BW |Inh=Vgg R
{Sine Wave) Vin=Vss o] +6 -5 - 54 - ; MHz
or Vpp - 40 - .
Va5V, - k) -
centered - 37 -
@ 0.0Vde
{NSERTION LOSS
vV, Inh = V. R
(= 20 1ogye =2 ) e
Ve Vin=Vss 0 5 |5 - 23 - d8
or Vpp - 0.2 -
V=5V, [100kQ2 - 0.1 -
centered - 0.05 -
@ 0.0Vdc
SIGNAL DISTORTION Inh = Vgg :
{Sine Wave) Vin=Vss 0f Vpo| -75 +15 |-15 - R - . %
Vi =5V, -5 5 |5 - 0.2 -
centered -25 +25 | -25 - 1.0 -
@ 0.0vdc
fo = 1.0kHz
R, = 10kQ2
FEEDTHROUGH Inh = Vgg
)
{-40d8) Vin=Vss 0 5 |5 - 1250 - [ kHz
or Vpp - 140 -
Via=5Vpp - 18 -
centered - 2 -
@0.0Vde
CROSSTALK (-40dB} ‘
Between two switches Inh = Vgg 0 +5 -5 - [ i} P- MHz
Vin=Vss of Vpop | i
Vu=5Vop
centered
@ 0.0vde
R, = 1.0k§2
CAPACITANCE Inh = Voo
input C 0 +5 -5 - 5 - pF
40518 - 30 -
Common Cos 40528 | 0 % |5 - 18 - pF
40538 = 10 -
Feedthrough Cios 0 +5 -5 - 0.2 - pF
CONTROL INPUTS
PROPAGATION DELAY
TIME! te | INh = Vgg 0 +7.5 | -75 - 160 320 ns
terr | VEeSVie<Voo [4] +15 0 - 120 240
Turn on R =10k 0 +5 -5 - 225 450
0 +10 0 - 160 320
-2.5 +25 | -25 - 400 800
0 +5 0 — 360 720
INHIBIT INPUT
PROPAGATION DELAYte | Vin=Vss 0rVpp| 0 +786 | -715 - 160 320 ns
TIME tere |V = Voo 0 +15 0 = 120 240
Ry = 10kQ2 0 +6 -5 - 200 400
Turn on 1] +10 0 - 160 320
-25 +25 | -25 ~ 400 800
0 +5 [*] - 360 720
INHIBIT RECOVERY |ty {Vin=VssorVoo| 0 476 | -15 - 150 300 ns
TIME? Vee<Ve<Vpp| 0 +15 0 - 80 160
R, = 10kQ 0 +5 | -5 - 200 400
1] +10 0 - 105 210
-2.5 4285 |-25 = 300 600
0 +5 0 - 225 450

Notes: ' Channel Overlap time — interval following change of control input during which two channels may be ON simultaneousty.
ynterval following removal of Inhibit during which channe! information is invalid.
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40518, 40528, 4053B
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Typ. crosstalk between switch circuits in the same
package
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