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DUAL DIFFERENTIAL COMPARATOR

. The LM293 series consists of two independent voltage quparators
that one designed to operate from a single power supply over a wide
range of voltage. :

FEATURES -

¢ Single Supply Operation: 2V to 36V
s Dual Supply Operation: =1V to £18V _
¢ Allow Comparison of Voltages Near Ground Potential
e Low Current Drain 800zA Typ )
. » Compatible with all Forms of Logic
» Low Input Bias Current 25nA Typ
¢ Low Input Offset Current +5nA Typ
o Low Offset Voltage =2mV Typ

BLOCK DIAGRAM
N~

_8pip

' 8sop

9 SiP

vee [
out1[~]

oUTPUTIL |1 8| veeo
- 2N Zl oUTPUT 2
INT(+) |3 \ :tz‘ IN2(-)

E‘ IN2(+)

ORDERING INFORMATION

Device Package | Operating Temperatur
LM293N
1M203an | 8DP
LM203s | 9sIP —25.~4+85°C
LM293D

im203aD | 8SOP
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Lmagaan | & DI .
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LINEAR INTEGRATED CIRCUIT

LM293/A, LM393/A, LM2903

SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Value Unit
Power Supply Voltage Vs +18 or 36 \
Differential Input Voltage Vio 36 \"
Input Voltage Vi -03to +36 \
Output Short Circult to GND Continuous
. Power Dissipation Po 570 mw.
Operating Temperature *
LM293/LM293A -25~ +85 °C
LM393/LM393A Topr 0~+70 °C
LM2903 —40~ +85 °C
Storage Temperature Tetg -65~ + 150 °C
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ELECTR'CAL CHARACTER'ST!CS (Ve =5V, Ta=25'°C, unless otherwisz;z specified)

=§§ SAMSUNG SEMICONDUCTOR

R LM293A/LM393A! LM293/LM393
Characteristic . Symbol Test Conditions MinlT ” winlT " Unit
n(fyp| Max yp| Max
Vem=0V to Vgc— 1.5V +1| %2 +1[ =5
f
lnpu‘ o fset vo"age V(o V.°=1-4v, R3=0 rTmlnSTISTmu 1‘4.0 :‘:90 mv
. =5} x50 +5| x50
Input Offset Current ho i T TeT 180 150 nA
amin< la<5 Lamax * +
25| 250 25| 250
Input Bias Current la | T Tt 200 200 nA
amin< la< lamax
input Common Mode v, 5 0 Vee-1.5( 0 Vo158 v
Voltage Range - | Tamin<TaxTamax | O Voc2 [ 0 Voo2
Supply Current I Ruzeo : 941 1 04| 1 A
m
PRy % JRL=c0 Veo=80V 1] 25 1| 25
Voltage Gain Av  |Veo =15V, Ro> 15KQ(for large V, swing)| 50 |200 50 {200 VimV
Large Signal Response Vin=TTL Logic Swing
Time thest |y = 1.4V, Ve, =5V, RL=5.1K 300 300 n$
Response Time tresz |Vau=5V, RL=5.1KQ 1.3 1.3 uS
Output Sink Current lga  [Vin- 21V, Vin* =0V, V<16V 6 |16 6 |16 mA
) Vi~ =1V, Viy+ =0V 250| 400 250| 400
Output Saturation Voltage| Vsa link = AMA Tor <TozTom 700 200 mv
Vi~ = Vo=5V 0.1 0.1 nA
Output Leakage Current lteak Vit =1V Vo 30V 0 0 A
* Temin < Tax Tamax
LM293/LM293A: Tamin= ~25°C, Tamax= +85°C
LM393/LM393A; Tamin=0°C, Tamax= +70°C
LM2903: Tamin= —45°C, Tanax= +85°C
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- LM293/A, LM393/A, LM2903 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTER'ST.ICS (Vec=5V, Ta=25_°C, unless otherwise specified)

: . . LM2903
Characteristic Symbol Test Conditions Min | Typ Mo — Unit
: . Yy
, .- . Vem=0V to Veg— 1.6V [ 2| =7
! Ifput Offset Voltage Vio = 1.4V, R, =0 I T ToeTo =9 > 15 my
. +5 +50 .
input Offset Current ho” | T TeT 250 | =200 nA
aminX la< Tamax - + *
. 25 250
Input Bias Current lg | 7 T.<T 200 nA
) amin< ta<< Tamax
Input Common Mode v 0 . Vee-1.6 v
Voltage Range e [ Tamin<To<Tane | O Veo2
s v C t i RL=00 0.4 1 A
u urren m
pely “ | Ri=oo Veo=30V 1 | 25
Voltage Gain Av . | Vec=15V, RL>15KQ (for large V, swing) 25 | 100 VimV
Large Signal Response Vin=TTL Logic Swing ' ’
Time WRest | vy =1.4V, VoL =5V, R =5.1KQ _ 300 ns
Response Time taesz | Vau=5V, RL=5.1KQ 1.5 uS
Output Sink Current lank | Vin- 21V, Vin* =0V, Vo<1.5V 6 16 mA
- i ‘ . Vin-21V, Vit =0V 250 400
Output Saturation Voitage Ysat lane = 4MA ToreTogTos 200 mv
L V- =0, | Vo=8V 0.1 nA .
Output Leakage Current heak Vot =1V Vo= 30V 0 WA

* Temin < Ta Tamax
LM293/LM293A: Tamio = — 25°C, Tana = +85°C
LM393/LM393A: Tanin=0°C, Tans: = + 70°C
\ LM2903: Tamin= — 45°C, Targe = + 85°C
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TYPICAL PERFORMANCE CHARACTERISTICS
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APPLICATION INFORMATION .

The LM293 series are high gain, wide bandwidth devices which, like most comparators, can easily oscillate if the
output is inadvertently allowed to capacitively couple to the inputs via stray capacntance That occurs during the
output voltage transitions, when the comparator changes state.

. To minimize this problem, PC board layout should be designed to reduce stray |nput-output couphng, reducing the mput resis-
/ tors to less than 10KQ reduces the feedback signal levels and finally, adding even a small amount (1 to 10mV) of positive feed-
back (hysteresis) causes such a rapid transition that oscillations due to stray feedback are not possible.

If is good design practice to ground all unused pins.

The differential input voltage may be larger than positive supply without damaging the device. Note that voltages more negative
than -03V should not used: an input clamping diode can be used as protection.

The output of the LM239 series is the uncommitted collector of a NPN transistor W|th grounded emitter. The allows
the device to be used like any open-collector gate providing the OR-wide facility.

The output sink current capability is approximately 16mA,; if this limit is exceeded, the output transistor will come out of satu-
ration and the output voltate will rise very rapidly. ’
‘Under this limit, the output saturation voltage is limited by the apprommatwely 609 ry of the output transistor.

TYPICAL APPLICATIONS (vcc= +15v)

Basic comparator Non-inverting comparator with Hysteresis Inverting comparator with
. Hysteresis
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LlNEAR INTEGRATED CIRCUIT

" APPLICATION INFORMATION (continued).
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