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LM193, LM293, LM393, LM293A, LM393A, LM2903

DUAL DIFFERENTIAL COMPARATORS

D2232, JUNE 1976~ REVISED NOVEMBER 1988

¢ Single Supply or Dual Supplies

¢ Wide Range of Supply Voltage ... 2t0 36 V

® Low Supply Current Drain Independent of
Supply Voltage ... 0.5 mA Typ

¢ Low Input Blas Current... 25 nA Typ
et Current... 3 nA Typ

¢ Low Input Offs
(LM139)

¢ Low Input Offset Voltage .., 2 mv Typ

¢ Common-Mode Input Voltage Range
Includes Ground

¢ Differential Input Voitage Range Equal to
Maximum-Rated Supply Voltage ... =36 V

¢ Low Output Saturation Voitage

¢ Qutput Compatible with TTL, MOS, and
0s

CM

description

These devices consist of two independent
voltage comparators that are designed to
operate from a single power supply over a wide
range of voltages. Operation from dual supplies
is also possible as long as the difference
between the two supplies is 2 V t0 36 V and pin8
is at least 1.5V more positive than the input
Current
independent of the supply valtage. The outputs
can be connectsd to other open-collector

common-mode

voltage.

drain

LM193. .. JG PACKAGE
ALL OTHERS ... D, JG, OR P PACKAGE

{TOP VIEW)
out [J1 Usefvee ~[_"73"5 3
IN- ]2 7] out
#1 p
ComMpP N+ [Js s IN- COMP ¥2
GND []4 5{]IN+

LM193 . .. FK PACKAGE
(TOP VIEW)

NC—No internal connection

LM193. .. L
PLUG-IN PACKAGE

(TOP VIEW)
Voe

Voltage Comparators ﬂ

outputs to achieve wired-AND relationships, - ouT aQ
g o
- =
AVAILABLE OPTIONS s 3
EZ IN- 2
SYMBOLIZATION OPERATING Vio MAX g g
pEvice | PACKAGE | TEMPERATURE AT = E
SUFFIX RANGE TA = 25°C H z
LM193 L FK.JG | -55Cto 125'C 5mV ° »
LM293 D.JG,P | -25:Cto8s5C 5mv GND
LM233A | D,UG,P | -25°Cto85°0 2mv PIN 4 1S IN ELECTRICAL CONTACT
LMas3 0,JG, P 0°Cto 70°C smv WITH THE CASE.
LM393A | D,JG, P 0°C to 70°C 2mv
WM2903 | D,JG.P | -40°C to 125°C 7mv symbol (each comparator)
The D package s available in tape and reel. Add an R suffix when
ordering. (e.g., LM393DR) NONINVERTING
INPUT IN+
OUTPUT
INVERTING
INPUT IN~
PRODQUCTION DATA ts centain Informati P Copyright ® 1983, Texas Instruments [ncorporated
mﬂﬂcm p«bliu‘ﬁ.::::g. Breducts contem 1o v}

tsrms of Taxas lnstruments
stamdard wartanty. Preduction prscessing does not
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schematic (eadh comparator)

" Vce
{OR Voo +)
80-uA
CURRENT
REGULATOR
60 A 10 pA 80 yA
10 gA ¥ ¥
NONINVERTING
INPUT OUTPUT
INVERTING
INPUT
_ GND
o I;I v (OR Vge -}

Current values shown are nominal.

) absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

B

°< Supply voltage, VC© (see Note 1) ... e tiaraaaretaeeer et et ... 36V
=+ Differential input voitage {(see Note 2) ... . vivvii it cov. 36V
g' Input voitage range (either Input) . ....... e v -03Vto36V
o© Outputvoltage .. cvvviv v ie i e e e e 36V
ﬁ OUtPULGUITBNL + . vv vt viien s cer i s s saanons i e Caeees tees 20mA
o) Duration of output short-circuit to ground (see Note 3) . . ... ..« e unlimited
3 Continuous total dissipation . . .. . i v e See Dissipation Rating Table
- Operating free-air temperature range: LM193 . ...ccvvieniiennnncrenn vv.. —55°Cto125°C
) LM293,LM293A ... ...vcvve e —25°C to 85°C
o LM393,LM393A . . oottt e e 0°C to 70°C
"o“ Y =210 < SR I —40°C fo 125°C
- Storage temperature range . ... veovcrrrs o ernss e iran e —-65°C to 150°C
@ Case temperature for 60 seconds: FKpackage ........ovviviviair s 260°C
Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds: DorPpackage .....ccvvvvn 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JGpackage .......c.0a e 300°C
Lead termnperature 1,6 mm (1/16 Inch) from case for 10 seconds: L package .. .veccreinanan 300°C
NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal.
2. Differential voitages are at tha noninverting input terminal with respect to the inverting input.
3. Short circuits from outputs to VGG can cause excessive heating and eventual destruction.
DISSIPATION RATING TABLE
PACKAG E' TA < 25°C DERATING DERATE Tp = 70°C TA = 85°C TA =125°C
POWER RATING FACTOR ABOVETA  POWER RATING POWER RATING POWER RATING
0 725 mW 5.8 MWFC 26°C 464 mW 377 mW -
£K 900 mW 11.0 mMWFC 68°C 880 mW 715 mW 275 mW
JG (LM193) 900 mW 8.4 mWFC 43°C 672mW 546 mW 210 mW
JG (Al others) 825 mW 6.6 MWFC 25°C 528 mW 429 mW -
L 825 mW 6.6 MW/C 25°C 528 MW 429 mW 165 mW
P 900 mW 8.0 mWIrC 37°C 640 mW 520 mW -
{
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