@ MOTOROLA

MC14551B

QUAD 2-CHANNEL

ANALOG MULTIPLEXER/DEMULTIPLEXER

supply voltage range can be achieved.

@® Diode Protection on All inputs
® Supply Voitage Range = 3.0 Vdc to 18 Vdc
® Analog Voltage Range (Vpp-Vgg) = 3to 18V
Note: Vgg must be < Vgg
® Linearized Transfer Characteristics
® Low Noise — 12 nV/ vCycle, § > 1 kHz typical
® For Lower Rpp, Use The HC4051, HC4052, or HC4053 High-Speed

CMOS Devices

The MC145518 is a digitaily-controlied analog switch. This device im-
plements a 4PDT solid state swiich with low ON impedance and very
iow OFF Leakage current. Contro! of analog signals up to the complete

CMOS MSI

(LOW-POWER COMPLEMENTARY MOS)

ANALGOG MULTIPLEXER/
DEMULTIPLEXER

MAXIMUM RATINGS*

IRl

16

CASE 648

P SUFFIX
PLASTIC PACKAGE

CASE 620
L SUFFIX
CERAMIC PACKAGE

Symbol Parameter Value Unit
Vpo DC Supply Voltage (Referenced to Vgg, -0.5tc +18.0 v -
Vss = Veg!
Vin-Vout| $nput or Output Vollage (DC or Transient) -0.51t0 Vpp +0.5 v ORDERING INFORMATION
(Referenced to Vgg for Control Input & Vizg
for Switch 1/0) A Series: ~55°C to +125°C
N N MC 14XXXBAL (Ceramic Package Onty)
lin Input Current (DC or Transient), per Control Pin *10 mA
lsw Switch Through Current +28 mA C Series: —40°Cto +85°C
— MC14XXXBCP {Plastic Package)
Pp Power Dissipation, per Packaget 500 mw MC14XXXBCL (Ceramic Package)
Tstq | Storage Temperaiure -65to +150 °C
T Lead Temperature (8-Second Soidering) 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
tTamperature Derating: Plastic "P" Package: — 12mW/°C from 65°C to 85°C
Caramic "L Package: —12mW/°C from 100°C to 125°C
PIN ASSIGNMENT
9 O~ Control ] Wi o v 16
w k—o14a —] pp /4
15.0- wo 2 3 %0 woE= 15
W % 4 Contral ON 3 X1 W 14
1 —0 |
10 « 0 W0 X0 Y0 Z0 —
2 0— X0 Commons T W1 X1 Y121 af X Z[2 13
Switches 30— X1 Outfin
In/Out so0{v0 Yvl-o05s Vop = Pin 16 5 v zt f 12
10 0 "1 Vgs - Pin 8 6 [ vo Z0[3a 1
11 0~ 20 zr—o‘a VEE = Pin7 7 Ve Y1 =10
z
1204 gCvss Control 9

Nota: Control input ceferenced to Vgg, Analog Inputs and Outputs reference ta VEg. VEg Mmust be <V55
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MC145518B

ELECTRICAL CHARACTERISTICS

*

Tiow 25°C Thigh"
Characteristic Symbol Vpp Test Conditions Min T Max | Min | Typ# | Max | Min Max | uni
SUPPLY REQUIREMENTS (voltages Referenced to Vgg)
Power Supply Voltage Vpo — Vpp—3 = Vgg = Vgg 3 18 3 — 18 3 18 \Y
Range
Quiescent Current Per lop 5 Control inputs: Vin = Vgg orVpp. | — 5 - 0.008 5 - 150 wA
Package (AL Device) 10 | Switch I/0: Vgg =< Vi,0 < Vpp.| — 10 -— 0.010 10 — 300
15 and AVgyitcn < 500 mVes — 20 — 0.015 26 - 600
Quiescent Current Pel oD 5 Controlinputs: Vin =VggorVpp,| — 20 -~ 0.005 20 — 150 wA
Package (CL/CP Device) 10 | Switch 1O: VEg < Vyo < Vpp,| — | 40 | — 0.010 40 [ ~ | aoc
18 and &Vgwitch = 500 MV — 80 | — 0.018 80 | — 600
Total Supply Current Ip(av) 5 Ta = 25°C only {0.07 pA/KHz)f + Igp uA
(Dynamic Plus Quiascent, 10 (The channel component, Typical | (0.20 pA/KH2)f + Ipp
Per Package} 15 (Vin ~ Vout)Aon, is not {0.36 nA/kHZ)}f ~ Ipp
inctuded.}
CONTROL INPUT (vottages Referenced to Vgg)
Low-Leve} input Voltage Vit 5 Rgn = per spec, —_ 1.5 — 2.25 1.5 — 1.5 Vv
10 lotf = per spec — 3.0 —_ 450 3.0 —_ 3.0
15 — 4.0 —_ 8.75 4.0 -— 4.0
High-Level Input Voltage ViH 5 Ron = per spec, 3.5 — 35 2.75 — 35 - v
10 Ioff = per spec 7.0 — 7.0 5.50 - 7.0 -
15 1.0 — 11.0 825 —_ 1.0 -—
input Leakage Current lin 15 Vin = 0 or Vpp — | 01} ~ ]+0.0000%1] =01| ~— =10 pA
{AL Device) A
Input Leakage Current lin 18 Vin = 0 or Vpp — | *03] — |=x0.00001]| x0.3| - +1.0 wA
(CL/CP Desvice)
input Capacitance Cin - — —_ — 5.0 7.5 — —_ pF
SWITCHES INOUT AND COMMONS OUT/IN - W, X, Y, Z (Voltages Reterenced 1o Vgg)
Recommended Peak-t0- Vy0 - Channe! On or Oft ] Vpp 0 - vVpp 0 Vop Vg
Peak Voltage intc or
Qut of the Switch
Aecommended Stafic or AVgwilch — | Channei On 0 600 ] - 600 g 300 mv
Bynamic Voitage Across
the Switchs+ (Figure 3)
Outpui Oftset Voltage Voo ~ | Vjp = 0V, No load — - —_ 10 - — - Y
ON Resistance Ron 5 AVgwitgh < 500 mV*s, — | 800 | — 250 1050 -— 1300 o
(AL Device) 10 | Vin = Vyi or Vi (Controt}, — | 400 | — 120 s00{ — | s50
15 and Vj, = 0to Vpp (Switch) | — | 220 [ — 80 280 | — 320
ON Resistance Ron 5 | AVgwitch = 500 mV+, — | 80 | — 260 1050 — | 1200 0
{CL/CP Device) 10 | Vip = Vj or Vi (Controt), -- | 450 — 120 500 — 520
15 and Vj, = 0to Vpp (Switeh) | -- [ 250 | — 80 280 | — 300
A ON Resistance Between ARgn 5 - 70 — 25 70 ~— 135 {t
Any Two Channals 10 -— 50 — 10 50 — 95
in the Same Package 15 — 45 — 10 45 — 65
Oft-Channel Leakage loff 15 | Vip = V) or Vi {Control) — | =100 — +0.06 =100 — =1000] nA
Current {AL Device) Channei to Channel or
(Figure 8) Any One Channel
Off-Channel Leakage toft 15 | Vin = Vi or Vi {Control) — | =300 — =0.05 +3000 — |+1000| nA
Current (CL/CP Device) Channet! to Channel or
(Figure 8) Any One Channetl
Capacitance, Switch /O Cyo ~ | Switch Off — — — 10 — — — pF
Capacitance, Commaon O/l Cot —_ — - _— 17 — — — pF
Capacitance, Feadthrough Cyo — Pins Not Adjacent — — — 0.15 — —_ - pF
{Channel Off) —_ Ping Adjacent - - - 0.47 — — —

* Tiow = ~55°C for AL Device, —40° for CL/CP Device
Thigh = + 125°C for AL Device, +85°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 potential performance.

*«For voltage drops across the switch (AVgyitcn) >600 mV (>300 mV at high temparature), excessive Vpp current may be drawn: i.e. the current
out of the switch may contain both Vpp and switch input components. The retiability of the device will be unaffected untess the Maximum Ratings
are exceeded. (See first page of this data sheet.}
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MC14551B

ELECTRICAL CHARACTERISTICS (C| =50 pF, Tp=25°C, VEg =< Vgg)

Vop - Veg
Characteristic Symbol Vdc Min Typ # Max Unit
Propagation Delay Times tPLH tPHL ns
Switch Input to Switch Qutput (R = 10 kQ)
PLH, IPHL=(0.17 ns/pF) C +26.5 ns 5.0 — 3as 90
tPLH, tPHL =(0.08 ns/pF) C + 11 ns 10 - 15 40
tPLH, tPHL =(0.06 ns/pF) C +9.0 ns 15 _ 12 30
Controi input to Output (R_= 10 k(1} tPLH tPHL ns
VEE =Vgg (Figure 4) 5.0 — 350 B75
10 — 140 350
15 - 100 250
Second Harmonic Distortion — 10 _ 0.07 - %
RL=10 k2, i=1kHz, Vi3 =5 Vpp
Bandwidth (Figure 5} BW 10 — 17 — MHz
RL= 1k, Vip= 1/2 (Vpp - VEE) p-p.
V,
20 Log ~%4' = -3 4B, C =50 pF
Vin
Off Channel Feedthrough Attenuation, Figure 5 — 10 — - 50 - a8
A= 1kQ, Vin= 1/2 (Vpp - VEE) p-p-
tin =55 MHz
Channel Separation (Figure 6) —_ 10 —_ -50 — dB
AL = 1 k&Y, Vin= 1/2 {Vpp - VEE) p-p-
fin=3 MHz
Crosstalk, Control Input to Common O/, Figure 7 e 10 — 75 — my
R1=1kQ, A =10 kQ,
Control t;=t;=20 ns

#Data labeiled "Typ” is not to be used for design purposes but is
intended as an indication of the IC's potential performance

This device contains protection circuitry to guard against damage due to high static voltages or electric fields. However,
precautions must be taken to avoid applications of any voitage higher than maximum rated voltages to this high-imped-
ance circuit. For proper operation, Vin and Vg1 should be constrained to the range Vgg = (Vin or Vo) =< Vpp for
control inputs and Veg < (Vin or Vgyut) < Vpp for Switch 1/0.

Unused inputs must aiways be tied ta an appropriate logic voltage level (e.g., either Vgg, VEE. or Vpp). Unused outputs
must be left open.
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MC14551B

FIGURE 1 — SWITCH CIRCUIT SCHEMATIC
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FIGURE 2 — MC14551B FUNCTIONAL DIAGRAM
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MC14551B

TEST CIRCUITS
FIGURE 4 — PROPAGATION DELAY TIMES,
FIGURE 3 ~ AV ACROSS SWITCH CONTROL TO QUTPUT
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FIGURE 5 — BANDWIDTH AND OFF-CHANNEL FEEDTHROUGH FIGURE 8 — CHANNEL SEPARATION
ATTENUATION (Adjacent Channels Uaed for Setup)
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FIGURE 7 -— CROSSTALK, CONTROL INPUT
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AgN ‘ON" RESISTANCE (OHMS!

RON. “ON" RESISTANCE (JHMS)

MC14551B

FIGURE 9 — CHANNEL RESISTANCE (Rgy) TEST CIRCUIT
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TYPICAL RESISTANCE CHARACTERISTICS
FIGURE 10 - Vpp @ 7.6 V, Vgg @ ~7.5V FIGURE 11 — Vpp @ 5.0V, VEg @ 5.0 V
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MC14551B

APPLICATIONS INFORMATION

Figure A illustrates use of the on-chip level con-
verter detailed in Figure 2. The 0-to-5 volt Digital Con-
trol signal is used to directly control a 9 Vp_p analog
signal.

The digital contro! logic levels are determined by
VpD and Vgs. The Vpp voltage is the logic high volt-
age: the Vgg voltage is logic low. For the example,
Vpp = +5V = logic high at the control inputs; Vgg
= GND = 0V = logic low.

The maximum analog signai level is determined by
Vpp and VEg. The Vpp voltage determines the maxi-
mum recommended peak above Vgg. The VEE voit-
age determines the maximum swing below Vgg. For
the example, Vpp — Vgg = 5 volt maximum swing
above Vgg: Vgg - VEE = 5 volt maximum swing

below Vgg. The example shows a £4.5 volt signal
which allows a 1/2 volt margin at each peak. If voltage
transients above Vpp and/or below VEg are antici-
pated on the analog channels, external diodes (Dx)
are recommended as shown in Figure B. These di-
odes should be smalil signal types able to absorb the
maximum anticipated current surges during clipping.

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

Balanced supplies are not required. However, Vgg
must be greater than or equal to Vegg. For example,
Vpp = +10 volts, Vgg = +5 volts, and VEg = -3
volts is acceptable. See the fable below.

FIGURE A — APPLICATION EXAMPLE
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+5V ¢ 9 Vop SWITCH
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CMOS 0-to-5 V digital MC145518
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FIGURE B — EXTERNAL SCHOTTKY OR GERMANIUM CLIPPING DIODES

VoD VoD
Dy Dy
Switch Common
[l{e] on
Dy l o,
VEE VEE
POSSIBLE SUPPLY CONNECTIONS
Vpp Vgg VEE Controt Inputs Maximum Analog Signal Range
In Volts in Volts In Volts Logic High/Logic Low in Voits
In Volts
+8 0 -8 +8/0 +81to -8 = 16 Vpp
+8 Q -12 +5/0 +5t0 ~12 = 17Vp.p
+5 4] 0 +5/0 +5t00 = SVp-p
+5 0 -5 +5/0 +5t0 -5 = 10 Vpp
+10 +5 -5 +10/+5 +10to =5 = 15 Vp.p
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