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MC140518B
MC14052B
MC140538

The MC14051B,
mullipiexers are digitally-controlled analog switches.
MC140518B effactively implements an SP8T solid state switch, the
MC14052B a DP4T, and the MC14053B a Triple SPDT. Ail three
devices feature low ON impedance and very low OFF leakage cur-
rent. Control of analog signals up to the complete supply voltage
range can be achieved.

ANALOG MULTIPLEXERS/DEMULTIPLEXERS
and MC14053B analog

MC14052B,

The

CMOS MSI

(LOWPOWER COMPLEMENTARY MOS)

ANALOG MULTIPLEXERS/
DEMULTIPLEXERS

@ Diode Protection on All Inputs
® Supply Voitage Range = 3.0 Vdc to 18 Vdc
@ Analog Vcitage Range (Vpp—-VEE) = 3to 18V
Note: VEE must be < Vg3
® Linsarized Transfer Characteristics
® Low-Noise — 12 nV//Cycle, f = 1 kHz typical
® Pin-for-Pin Replacement for CD4051, CD4052, and CD4053
® For 4PDT Switch, See MC145518
® For Lower RoN, Use the HC4051, HC4052, or HC4053
High-Speed CMOS Devices 6 '
CASE 620 CASE 648
MAXIMUM RATINGS® L SUFFIX P SUFFIX
Symbot Parameter Value Unit CERAMIC PACKAGE PLASTIC PACKAGE
Voo OC Supply Voltage (Referenced to Vgg.
Vss = VEE) ~0.51t0 +18.0 v
Vin: Vout| Input or Quiput Voitage (DC or Transient)
(Referenced to Vgg for Contro! inputs and Veg
for Switch I1D) ~051toVpp +0.5 v ORDERING INFORMATION
Yin input Curren: {DC or Transient), A Series: -65°C to +125°C
per Control Pin =10 mA MC14XXXBAL (Ceramic Package Only)
lgw Switch Through Current +25 mA C Sorles: ~40°C to +85°C
Pp Power Dissipation, per Packaget 500 mw MC14XXXBCP {Plastl: Package)
MC14XXXBCL (Ceramic Packaga)
Tstg Storage Temperature ~6510 +150 °C
T Lead Temperature (8-Second Soldering) 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
tTemperature Derating: Plastic "P” Package: —12mW/°C from 65°C to 85°C
Ceramic "L" Package: —12mw/°C from 100°C to 125°C
MC140518 MC140628 MC140538
8-Channdl Analog Dual 4-Channel Analog Triple 2-Channe!l Analog
Multiplexer /Diemuttiplexer Multiplexer/Demultiplexer Muttiplexer/Demultiplexer
6 Inhibit 6 O—{tnhibit 6 O——{Inhibit
11ng Controls  100-— A Controls 110—{A x—014
Controls 10 8 9 B x 013 100 8
s o0—{c 120—{x0 s0—1C
o— 40—x1 120—{X0 vl—o15, Commons
3 xa ! x Commons Qut/in
wo—par | o 150—{x2 Out/tn 130—x1
150—{x2 Cominon  Switches J 110—X3 sl*‘/'oc"" 20—(Yo
switches J 120—1x3 Outin In/Out 10—3v0 a/Out 10—1Y1
1n/Out 10—{xa s0—fv1 v 3 50— 20 zl—o4
50— X5 20——]v2 30— Z1
20—IX6 40—]Y3
4 0—x7
Vpo - Pin 16 Vvpgp = Pin 16 Vpp = Pin 16
Vgs = Pin8 Vgg = Pin8 Vgg = Pin 8
Vgg " Pin 7 Vee = Pin? VEg = Pin 7
Note: Control inputs referenced to Vgs, Analog inputs and Qutputs reference 1o VEg. VEE Mmust be < Vgs.
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MC14051BeMC14052BeMC14053B

ELECTRICAL CHARACTERISTICS

Characteristic Symbol Vop Test Conditions Unit
SUPPLY REQUIREMENTS (voltages Referenced to Vgg)
Power Supply Voltage Vpo — Vpp—-3 = Vgg # Vgg 3 18 3 — 18 3 18 N
Range .
Quiescent Current Per ‘Do 5 Control Inpuls: Vin =Vggor Vpp. | — 5 — 0.005 5 - 150 wA
Package (AL Device) 10 [Switch I/O: Vge = Vg = Vpp, | — 10 — 0010 10 — 300
15 and AVgyitch < 500 mVwe — 2 | — | o015 20 — | 800
Quiescent Current Per oD 5 Control Inputs: Vin=VggorVpp. | — 20 — 0.005 20 -— 150 wA
Package (CL/CP Device) 10 [ Switch I70: Vgg = V0 < Vpp, | — 40 — 0010 40 — 300
15 and 8Vgwitch = 500 mvas — {8t — | co15 | 8o — | 600
Tota! Supply Current D¢av) 5 Ta = 25°C only (0 07 pAKH + ipp nA
(Dynamic Pius Quiescent, 10 (The channei component, Typical § (0 20 pA/KHZY + IpD
Per Package) 15 {Vin = VoutYRon. 18 not (0 36 pA/KHZ} + Ipp
included )
CONTROL INPUTS — INHIBIT, A, B, C (voitages Referenced to Vgg)
Low-Level Inpul Voltage Vil 5 Agn = per spec, — 1.5 —_ 225 15 — 15 v
10 lotf = per spec _ 3.C —_ 4.50 30 — 30
15 — 40 — 675 40 — 40
High-Level input Voltage Vin 5 Aon = per spec, 3.5 - 35 278 — 35 - v
10 | it = per spec 70| — | 70 5.50 — 70 —
5 110 - 11.0 8.25 — 110 —_—
Input Leakage Current lin 15 Vin = 0 0orVpp — =01 — |=000001 =01 — =10 wA
(AL Device)
Input Leakage Current hn 15 Vin = 00rVpp — |*03] — {=zo0o00001 =03 — +1.0 RA
(CL/ICP Device)
input Capacitance Cin — — - — 50 75 — pF
SWITCHES IN/OUT AND COMMONS OUT/IN - X, Y, Z (Voitages Referenced to Vig)
Recommended Peak-to- Vo — Channel On or Off 0 | Voo 0 — Vpp Q Vo | Vep
Peak Voltage Into or
Qut of the Switch
Recommended Static cr AVgwitch — Channel On 0 600 0 — 600 o] 300 myv
Dynanuc voitage Across
the Switcha+ (Figure 5}
Qutput Offset Voitage Yoo — Vin = 0 ¥, No ioad — -— — 10 — — — nVv
ON Resistance Ron 8 AVgyitch € 500 mVen, — 800 — 250 1050 - 1300 23
{AL Device) 0 Vin = Vi or Vi (Control), — 400 — 120 500 — 550
15 and Vyn = 00 Vp (Switch) — 220 — 8¢ 280 —_ 320
ON Resistance Ron 5 AVgy)tch € 500 myas, — 880 | — 250 1050 — 1200 4]
(CL/CP Device) 10 | Vin = Vi or Vi (Control), — 450 — 120 500 — 520
15 and Vi, = Dto Vpp (Switeh) | — [ 250 | — 80 280 | — | 300
4 ON Resistance Between ARpn § — 7a — 25 70 — 135 n
Any Two Channeis 10 — 50 - 10 50 - 95
in the Same Package 15 —_ 45 — 10 45 — 65
Ott-Channel Leakage tott 15 | Vin = V) or Vi (Controt) — |*+100] — +*005 | 2100 ~ |=1000] nA
Current (AL Device) Channel to Channel or
{Figure 10} Any One Channel
Off-Channel Leakage loft 15 Vin = V) or V4 (Control) — |=300] — +005 | £300 — | +1000 | rA
Current (CL/CP Device) Channel to Channel or
(Figure 10} Any One Channei
Capacitance, Switch I/O Cvo — inhibit = Vpp — — — 10 — —~ — pF
Capacitance, Commcn O/ Cos — Inhibit = Vpp (MC140518) —_ — — 60 — — — pF
{MC140528) 32
(MC 140538) 17
Capacitance, Feedthrough Cio — | Pins Not Adjacent — — — 015 — — — oF
(Channet Off} -_— Pins Adjacent —_— — —_ 047 — — —

.
Tiow =

= ~55°C lor AL Device, —40° lor CL/CP Device

Thigh = +125°C for AL Device, +B85°C for CL/CP Device.
# Data labeled "Typ' is not to be used for design purposes, but is intended as an indication of the IC s potental perlormance
#»For voltage drops across the switch (AVgyiicr) >600 mV (>300 mV at tugh temperature), excessive Vpp current may be drawn, | e. the current

out of the switch may contain both Vpp and switch inpul components The reiiability of the device wilt be unatfected unless the Maximum Rat-

Ings are exceeded. (See lirst page of this data sheet }
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MC14051BeMC14052B*MC14053B

ELECTRICAL CHARACTERISTICS® (CL = 50 pF, Ta = 25°C) (VEE = Vs unless otherwise indicated)

L VooV Typ# | |
Characteristic Symbol D\tl, “EE an 17,:” Max Unit
Propagation Delay Times {(Figure 6) tPLH, PPHL ns
Switch Input 1o Switch Output (R = 10 k1)
MC14051
tpLH, tPHL = 10.17 ns/pF} C + 265 ns 5.0 35 90
LM, tPHL - (0.08 ns/pF) C_ + 11 ns 10 15 40
tpLH, tPiL = (0.08 ns/pF) € +8.0ns 15 12 30
MC14082
tpLM, tpdL = (017 ns/pF) C + 21.5 ns 5.0 30 75 o
tpLH, tPHL = (0.0B ns/pF) C + B.O ns 10 12 30
tPLH, tpHL = (0.06 ns/pF} C| + 7.0 ns 15 10 25
MC140583
PLH, toHL = 10.17 ne/pF) C| + 16.5 m 5.0 25 65 n
tpLH, tpHL = (0.08 ns/pF} C +4.0 ns 10 8.0 20
LM, toy = (0.08 ns/pF) €y +3.0 ns 15 6.0 15
inhibit to Output (R = 10 kO, Vgg = Vgg)
Output “1" or 0" to High impedance, or tpHZ, tPLZ, n
High Impadance to ‘1’ or ‘0" Level tPZH, tPZL
MC140518 8.0 350 700
10 170 | 340
15 140 | 280
MC 140528 5.0 300 | 600 ns
10 155 ' 310
15 125 250 |
MC140538 6.0 275 560 ne
10 140 280
15 110 220
Control input to Qutput (A = 10 k., Vgg = Vgg) TPLH, tPHL e
MC140518 5.0 360 720
10 160 320
15 120 240
MC140528 5.0 325 650 ns
10 130 260
15 90 180
MC14053B 5.0 300 600 ns
10 120 240
15 80 160
Second Harmonic Distortion - 10 0.07 - %
(RL = 10KQ, | = 1kHz) Vin = 5 Vpp i
Bandwidth (Figure 7) BW 10 17 — MHz
RL = 1KQ, Vi = 1:2(VppVgg) pp, G = 50pF
20 Log ~24t .- _34dB) !
ia]
Oft Channel Feedthrough Attenuation (Figure 7) - 10 - 50 — ds
AL = 1KQ, Vin = 12 (Vpp — VEE) PP
fin = 4.5 MHz -— MC14051B
fin = 30 MHz — MC140528
fin = 56 MHz — MC14053B
Channel Separation (Figure 8) - 10 -50 - dB
(R = 1 kQ, Vig 1:2 (Vpp-Veg! P
fin = 3.0 MHz I
I
Crosstalk, Control Input to Common O/ (Figure 9} - 10 75 - mv
(Rq = 1k, Ry = 10 k0
Control ty g = “THL = 20 ns, Inhibit = Vgg)

*The formulas given are for the typicail characteristics only at 25°C.
#Data labelied " Typ" is not to be used for design purposes but is
intended as an indication of the IC’s potontial pertormance.

This device contains protection circuitry to guard against damage due 10 high static voltages or slectric fields. How-
ever, precautions must be taken to avoid applications of any voltage higher than maximum rated voltages to this high-
impedance circuit. For proper operation, Vi and Vot should be constrained 1o the range Vgg = (Vin 0f Vout) < VpD-

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either Vgg, VEE. of Vpp)- Unused

outputs must be left open.




MC14051B*MC14052BeMC14053B

FIGURE 1 —~ SWITCH CIRCUIT SCHEMATIC

v I [ Voo
oo L, Voo Voo L—
1n/Out B = = il jo AL -~ & Outiin
Ot/ A
~100 * i __] ,__I }J *xm Q
Ve oo
33 l 1 VeE
1
{ VDD;
Level
Converted II
Control tn/Dut Qut/in
= Controf
Vss
FIGURE 2 — MC140518 FUNCTIONAL DIAGRAM
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MC14051BeMC14052BeMC14053B

TEST CIRCUITS

FIGURE 5 — AV ACROSS SWITCH

/ ON Switch
Control
Section
of IC Load

[Source

FIGURE 7 — BANDWIDTH AND OFF-CHANNEL FEEDTHROUGH
ATTENUATION

A, B, and C irputs used to turn ON or OFF
the switch undier test.

o— A
o—B
o C
Vout
Vssl Inh l A I C| = 50 pF

VoD — VEE ,LBU,
2

FIGURE 9 — CROSSTALK, CONTROL INPUT TO

COMMON O/t
o——A
g =8
o]t
Vout
l ‘nh Ry I Cy = 50 pF
= R1 = =
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FIGURE € ~ PROPAGATION DELAY TIMES,

CONTROL AND INHIBIT TO OUTPUT
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Voo VEee Vee Voo

FIGURE 8 — CHANNEL SEPARATION

(ADJACENT CHANNELS USED FOR SETUP)

0w >

FIGURE 10 — OFF CHANNEL LEAKAGE

/OFF Channel Under Test
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~ !
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RQON, “ON” RESISTANCE (OHMS)

RON. “ON” RESISTANCE (GHMS)

MC14051BeMC14052BeMC14053B

FIGURE 11 - CHANNEL RESISTANCE

(R} TEST CIRCUIT

Voo
Keithiey 160
Digital
Muttimeter
10k
1k
Voo o—-Do-q Range x.¥
Plotter
VEE = Vss

TYPICAL RESISTANCE CHARACTERISTICS

FIGURE 12~ Vpp =76V, VEg = -7.6V

FIGURE 13 - Vpp = 6.0V, Vgg = 5.0 V

350 350
300 300
5
E ]
0 5 20
g
200 Z 200
7
150 2 150 = M7 = 1250¢ —
Tp=1259C_] : |
—T | H M 250
0 R ——TT e 10 o
P e — - -550¢
50 + 5500 = 50 I
"
+
[ H I [} l J
-0 -89 £0 -40 -20 1] 02 40 60 80 1 10 40 60 k0 -20 26 40 60 80 10
Vin. INPUT VOLTAGE (VOLTS) Vin. INPUT VOLTAGE (VOLTS)
FIGURE 14 —Vpp =26V, Vgg = -256 V FIGURE 15 ~ COMPARISON AT 26°C, Vpp * -VEE
700 l T 350 f T
| - |74 = 259C +
— - . N
500 + & 300
f = I
x
] ]
500 o 250 Vpp 25V
=1
=z
- A~ £ w0 A \
Z
“w
%00 ,/A\ N £ 5
AR A - e z "
200 # AN v & 00
\\ 25%¢C 3 —— 15V
100 -55 lc 50
[
10 80 S0 40 -20 0 20 40 €0 B8O 10 .10 80 50 40 -20 0 20 40 60 80 10
Vin. INPUT VOLTAGE (VOLTS) Vin, INPUT VOLTAGE (VOLTS)
PIN ASSIGNMENT
MC140518 MC140528B MC140538
—_— , \J
1cIx4 Vpp 16 1cgvo Vpp 18 1e3v1 vop D18
2 cxs X2 =318 2c]v2 x2f 18 2c]vo vgw
3cx X1 3]y X114 32 x4
4 Y%7 xofFDo13 arc]v3 X113 432 X113
5 xS X312 sy X012 § Jz0 X012
6 TJinn A 6 cinn X33 6 CJinn Apn
7 Cvge af10 7 =y vee Af=310 7 vee sf—10
8 Cvgg cf9 8 t]vgg a9 !Cvss cp¢
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MC14051B*MC14052B*MC14053B

APPLICATIONS INFORMATION

Figure A illustrates use of the on-chip level con-
verter detailed in Figures 2, 3, and 4. The 0-to-5 V
Digital Control signal is used to directly control a 9
Vp-p analog signal.

Tﬁe digital control logic levels are determined by
VpD and Vgs. The Vpp voltage is the logic high
voltage; the Vg§g voltage is logic low. For the exam-
ple, Vpp = +5 V = logic high at the contro! inputs;
Vss = GND = 0V = logic low.

The maximum analog sigral level is determined
by Vpp and VEg. The Vpp voltage determines the
maximum recommended peak above Vgs. The VEE
voltage determines the maximum swing below Vgs.
For the example, VDD — VSs 5 V maximum
swing above V§s; V§§ — VEE = 5 V maximum
swing below Vgs. The example shows a = 45V

signal which allows a %2 volt margin at each peak. it
voltage transients above Vpp and/or below VEE are
anticipated on the analog channels, external diodes
{Dx) are recommended as shown in Figure B. These
diodes should be small signal types able to absorb
the maximum anticipated current surges during
clipping.

The absolute maximum potential difference be-
tween Vpp and VEE is 18.0 V. Most parameters are
specified up to 15 V which is the recommended
maximum difference between Vpp and VEEg.

Balanced supplies are not required. However,
Vgg must be greater than or equal to VEg. For ex-
ample, Vpp = +10V, Vggs = +5V, and VEE =
—3 V is acceptable. See the Table below.

FIGURE A — APPLICATION EXAMPLE

+5V—]

[’ZL J— sV
Vs VEE

VoD
y 9 Vpp Switch
Analog Signal o Common 8 Vp-p
+5V eZ]] Analog Signai
MC14051B
MC14052B
MC140538
E"“’g‘: 0-to-5 V digital Inhibit,
Cv. Control Signals ABC
Digital
Circuitry

il

FIGURE B — EXTERNAL GERMANIUM OR SCHOTTKY CLIPPING DIODES

Voo

Ox

Voo
Dx

Analog
o]

Common
(o]

Dx

VeE

POSSIBLE SUPPLY CONNECTIONS

VeE

Control inpuls
Voo Vg VEE Loglc High/Logic Low | Maximum Analog Signal Range
in Voits | in Volts | In Voits in Volts In Volits

+8 0 -8 +8/0 +8to -8 = 16Vp_p

+5 0 -12 +5/0 +510 —12 = 17Vp-p

+5 0 0 +5/0 +5t00 = 5Vp-p

+5 0 -5 +5/0 +5t0 -5 = 10 Vp.p

+ 10 +5 -5 +10/+5 +10 to —5=15Vp.p
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+45V

GND

—45V



