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PRELIMINARY

microCMOS

Quad Analog Switch with Level Trahslator

General Description

These devices are digitally controlied analog switches im-
plemented in microCMOS Technology, 3.5 micror silicon
gate P-well CMOS. These switches have low “on” resist-
ance and low “off’ leakages. They are bidirectional
switches, thus any analog input may be used as an output
and vice-versa. Three supply pins are provided on the '4316
to implement a level transiator which enables this circuit to
operate with 0-6V logic levels and up to + 6V analog switch
levels. The *4316 also has a common enable input in addi-
tion to each switch’s control which when low will disable all
switches to their off state. All analog inputs and outputs and
digital inputs are protected from electrostatic damage by
diodes to Ve and ground.

Features

B Typicaf switch enable time: 20 ns

B Wide analog input voltage range: +6V

B Low “on” resistance: 50 typ. (Vocc— Vep=4.5V)
30 typ. (Voo —VEe=9V)

W Low quiescent current: 80 uA maximum (74HC)

B Matched switch characteristics

® ndividual switoh controis plus a common enable -
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Absolute Maximum Ratings (Notes 15 2) Operating Conditions
Supply Voitage (Voc) —05t0 +7.5V - Min Max Units
Supply Voltage (Veg) +0.510 ~7.5V Supply Voltage (Vo) 2 6 v
DC Control Input Voltage (Vin) -15to0Vgg+1.6v Supply Voltage (Vig) 0 -6 v
DC Switch 1/0 Voltage (Vio) Vge—0.5 to Vg + 0.5V DC Input or Output Voltage 0 Vee v
Clamp Diode Current (I, lox) +20 mA Vin. Vour)
DC Output Current, per pin (louT) +25 mA rommemp- Range (Ta) o tes o
DC Vi or GND Current, per pin (icc) +50 mA MMS4HC —55 +125 °C
Storage Temperature Range (Tsta) ~85°Cto +150°C Input Rise or Fall Times
Power Dissipation (Pp) {Note 3) 500 mW ) Voo=20V 1000 ns
Lead Temperature (T) Vec=4.5V 500 ns
(Soldering 10 seconds) 260°C Vec=6.0v 400 ns
DC Electrical Characteristics (ot 4
Ta—25c | 74HC 54HC
Symbol Parameter Gonditions Vee [Vec| Ta=—40to0 85°C|Tp = — 55 0 125°C|Units
Typ Guaranteed Limits
Vih  [Minimum High Level 20V 15 15 1.5 1 v
input Voitage 45V 3.5 3.15 3.15 v
6.0V 42 42 42 Y
Vi [Maximum Low Level 20V 0.3 0.3 0.3 v
input Voltage 45v 0.9 0.9 0.9 v
6.0V 1.2 1.2 1.2 Vv
Ron |Minimum “ON” Resistance |VcrL= Vi, Is=1.0 mAl GND [4.5V| 100| 170 200 220 n
{Sea Note 5) Vis=Veg to Vee ~45v[45v| 40| 85 105 . 110 0
(Figure 1) —-6.0v|6.0v| 30| 70 85 90 n
GND |2.0v| 100] 180 21§ 240 Q
VerL=Vin. Is=1.0mA| GND [4.5v| 40 | 80 100 120 o)
Vig=VocorVee  |—4.5v|4.5v| 50 | €0 75 80, a
(Figure 1) —s.ovieov| 20| 40 60 70 o)
Ron  |Maximum “ON" Resistance|Ver =V GND [4.5v[ 10| 15 20 20 0
Matching Vig=Vce to GND —asviasv| § | 10 15 15 o
-eovieov| 5 | 10 15 15 0
N Maximum Control Vin=Vgc or GND 8.0v| £0.1 £1.0 +1.0 pA
input Gurrent :
hz Maximum Switch "OFF”  |vgg=Vgog or GND GND [5.5V +60 +600 +600 nA
Leakage Current Vig=GND or Vg —8.0v|6.0V £100 1000 41000 nA
Ve, = Vi (Fig 2)
iz Maximum Switch “ON"  |Vog=Vgc or GND GND 5.5V £40 +150 +150 nA
Leakage Current VerL=ViH -8.0v|6.0v +60 +300 +300 nA
{Figure 3)
lcc  |Maximum Quiescent Vin=VYco o GND GND [6.0v 20 20 40 BA.
Supply Current lout="0 pA —-8.0v|6.0V "8.0 80 160 BA

Nots 1: Absolute Maximum Ratings are those vaiues beyond which damage to the device may occur.

Note 2: Uniless otherwise specified all voltages are referenced to ground.

Note 3: Power Di g - piastic “N”’ package: — 12 mW/*C from 65°C to 85°C; ceramic “J" package: —12 mW/*C from 100°C to 125°C.

Nots 4: For a power supply of 5V 1 10% the worst case on resistances (Ron) occurs for HC at 4.5V. Thus the 4.5V values should be used when designing with
this supply. Worst case Vi and V) occur at Vo= 5.5V and 4.5V respectively. (The Vg value at 5.5V is 3.85V.) The worst caso leakage current occurs for CMOS
at the higher voitage and so the 5.5V values shouid be used.

Note 5: At supply voltag
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AC Electrical Characteristics voc=2.0v-6.0v, Vg =0V-8V, G, =50 pF (unless otherwise specified)

TA=26'C 74HC 54HC
Symbol Parameter Conditions | Vg | Veo Ta=—40t085C | To=~5510 125°C | Units
Typ Guaranteed Limits
toni. teue | Maximum Propagation GND |20V| 25 | 50 63 75 ns
Delay Switch in to GND |45V | § 10 13 15 ns
Out ~45V|45v| 4 8 12 14 ns
-60V|60OV| 3 7 1 13 ns
toz1, toze | Meximum SwitchTum |Ry=1ka | GND [20v| | es 206 250 ns
“ON" Delay GND | 4.5V 35 43 53 ns
(Convtrol) ~4.5V | 4.5V 32 39 48 ns
~6.0vV | 8.0V 30 37 45 ns
tpuz, tprz | Maximum Switch Tum | Rp=1ka GND [20v| 45 [250| = 312 375 ns
“OFF"” Delay GND |45V | 16 | 50- 63 75 ns
{Control) ~4.5V | 45v]| 10 44 55 66 ns
) ~60v|80v] 8 44 55 66
tpzL, tpzH | Maximum Switch GND | 20v| 35 | 205 256 308 ns
Tum “ON" Delay GND | 45v| 20 | & 52 62 ns
(Enable) —-458v ]| 45v] 19 38 48 57 ns
~-BOV| 6.0V | 18 36 45 54 ns
tpz, tprz | Maximum Switch GND | 20v| 48 | 285 330 400 ns
Tum “OFF” Delay GND |45v| 18 | 53 67 79 ns
{Enable) ~45V |45V 13 | 47 58 70 ns
-6.0vV |60V ]| 11 47 589 70 ns
fmAX Minimum Switch GND | 45v| 30 MHz'
Frequency Response ~458V|45V| 35 MHz
20 log(Vi/Vo) =3 dB
Cross Taik Control (Figure7) | —4.5v| 4.5v| 100 mvp.p
to Switch ’ .
Cross Talk Between (Figure 8) ~4.5V | 4.5V MH2z
any Two Switches
(Frequency at —50 dB)
Feedthrough, Switch GND | 4.5V dB
Input to Switch GND | 4.5V dB
Output
Cin Maximum Control 5 10 10 10 pF
Input Capacitance
CiN Maximum Switch Input 15 pF
!nput Capacitarice
Cin Maximum Feedthrough | Vor=GND 5 oF
Capacitance
Crp Power Dissipation 15 pF
Capacitance
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AC Test Circuits and Switching Time Waveforms
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FIGURE 5. tpy , tpiz Propagation Delay Time Control to Signal Output
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MM54HC4316/MM74HC4316

AC Test Circuits and Switching Time Waveforms (continusa)

FIGURE 6. ip2y, tpyz Propagation Delay Time Control to Signal Output
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FIGURE 8: Crosstalk Between Any Two Switches
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