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Electrical Characteristics (v*=5V,.) (Note 3)

Parameter Conditions AS393N

Min | Typ | Max | Units

Input Offset Voltage (Note 7) +9 mvV, .
Input Offset Current () - 1,(), Vg, =0 V +150 nA.
Input Bias Current I (+) or | (-) with Output in 400 nA,.

Linear Range, V=0V (Note 4

Input Common-Mode

Voltage Range V*=+30 V. (Note 5) 0 v+ -2 Ve
Saturation Voltage V(=1 VLV (H)=0,
lgpi<4 MA 700 mvV,.

OutputLeakage Current | V (-)=0,V (+)=1V_,
V=30V, 1.0 HA, .

Note 1: Short circuits from the output to V* can cause excessive heating and eventual destruction.
When considering short circuits to ground, the maximum output current is approximately 20 mA
independent of the magnitude of V*.

Note 2: Thisinput currentwill only existwhen the voltage atany of the inputleadsis driven negative.
Itis due to the collector-base junction of the input PNP transistors becoming forward biased and
thereby acting asinput diode clamps. In addition to this diode action, there is also lateral NPN parasitic
transistoractiononthe IC chip. This transistor action can cause the output voltage of the comparators
togothe V*voltage level (orto ground for alarge overdrive) for the time duration thatan inputis driven
negative. Thisis not destructive and normal output states will re-establish when the input voltage,
which was negative, again returns to a value greater than-0.3 V..

Note 3: AS393 temperature specifications are limited to 0°C < T, <+70°C.

Note 4: The direction of the input current is out of the IC due to the PNP input stage. This current
is essentially constant, independent of the state of the output so no loading change exists on the
reference orinputlines.

Note 5: The inputcommon-mode voltage or either input signal voltage should not be allowed to go
negative by more than 0.3 V. The upper end of the common-mode voltage range is V*-1.5V at 25°C,
but either or both inputs can go to 36 V_ without damage, independent of the magnitude of V*.
Note 6: The response time specified is for a 100 mV input step with 5 mV overdrive.

Note 7: At output switch point, V =1.4V__, R,=0 Q with V* from 5V _to 30 V_; and over the full
input common-mode range (0 V,.toV*-1.5V_ ), at 25°C.

DC?

Low Power Low Offset Dual Comparator

General Description

The AS393N series consists of two independent precision voltage comparators with an
offset voltage specification as low as 2.0 mV max for two comparators which were
designed specifically to operate fromasingle power supply over awide range of voltages.
Operation from split power supplies is also possible and the low power supply current
drainisindependent of the magnitude of the power supply voltage. These comparators
also have aunique characteristic in thatthe input common-mode voltage range includes
ground, even though operated from a single power supply voltage.

Application areas include limit comparators, simple analog to digital converters; pulse,
squarewave andtime delay generators; wide range VCO; MOS clock timers; multivibrators
and high voltage digital logic gates. The LM393N series was designed to directly interface
with TTL and CMOS. When operated from both plus and minus power supplies, the
AS393N series will directly interface with MOS logic where their low power drain is a
distinctadvantage over standard comparators.

Advantages

* High precision comparators.

* Reduced V_ drift over temperature.

« Eliminates need for dual supplies.

* Allows sensing near ground.

» Compatible with all forms of logic.

» Power drain suitable for battery operation.

Features
» Wide single supply
Voltage range .......ccceeviveeniiieeiee e 2.0V, to 36V,
or dual supplies ...........ccoeeiiiiiiiennnn, +1.0V,  to+18V
* Very low supply current drain (0.4 mA) — independent of supply voltage.
o Low input biasing CUMmeNt .........cccccoiieiiiiiieniiie e 25 nA
o LOW input OffSEt CUMENT .....c.veiiiiiiieiie e +5nA
and maximum offset VOItage ..........cccooeviviiiiieiniccec e +3mV

¢ Input common-mode voltage range includes ground.

« Differential input voltage range equal to the power supply voltage.

* Low output saturation voltage ...........cccecvveervveennnnn. 250 mV at 4 mA

 Output voltage compatible with TTL, DTL, ECL, MOS and CMOS logic systems.
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Electrical Characteristics T, ,=25°C, V*=+5,0V,, unless otherwise stated

Supply Voltage, V* 36V, . or+18V, .

Differential Input Voltage range (eitherinput) 36V,

InputVoltage -0,3 V.10 +36 V

Input Current (V,,<-0,3 V) (Note 2) 50 mA

Power Dissipation Plastic DIP 470 mW

Output Short-Circuitto GND (Note 1) Continuous

Operating Temperature Range 0°C to 70°C

Storage Temperature Range -65°C to +150°C

Lead Temperature (Soldering, 10 seconds) 260°C
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Parameter Conditions AS393N
Min | Typ | Max| Units

Input Offset Voltage (Note 7) +1.0 | +5.0 mV,.
Input Bias Current I (+) or 1, ,(-) with Output in 25 250 nA.

Linear Range, V=0V (Note 4
Input Offset Current Iy = Ty Ven=0 V 5 | #50 nA_ .
Input Common-Mode
Voltage Range V*=30 V. (Note 5) 0 V*-1.5 Vie
Supply Current R =< on All Comparators, 0.4 1 mA,.

R = on All Amps, V*=30 V_( 1 25 mA,.
Voltage Gain VF=15 V., R >=15 kQ

V=1V 1011V, 50 | 200 vimv
Large Signal Response V,=TTL Logic Swing, V.=
Time =1.4 V., V=5 V., R=5.1 kQ) 300 ns
Response Time Vo =5V, R =5.1kQ (Note 6) 13 ps
Output Sink Current V,()=1Vy., V, (+)=0,V <15V | 6.0 16 mA_.
Saturation Voltage V, ()=1V, .V, (1)=0, I, 4 mA 250 | 400 mV,.
OutputLeakage Current | V, (-)=0, V, (+)=1V_, V=5V 0.1 nA,.
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