LM193 LM193A

MOTOROLA
mm SEMICONDUCTOR tmggg tmggg:

TECHNICAL DATA
LM2903

SINGLE SUPPLY, LOW POWER, LOW OFFSET VOLTAGE DUAL COMPARATORS
DUAL COMPARATORS

. : . SILICON MONOLITHIC
The LM193 series are dual independent precision voltage INTEGRATED CIRCUIT

comparators capable of single-or split-supply operation. These
devices are designed to permit a common mode range-to-ground
level with single-supply operation. Input offset-voltage

specifications as low as 2.0 mV make this device an excellent

selection for many applications in consumer automative, and

industrial electronics. H SUFFIX
. . METAL PACKAGE
® Wide Single-Supply Range — 2.0 Vdc to 36 Vdc CASE 601

Split-Supply Range — =1.0 Vdc to +18 Vdc¢

/ Vee
Very Low Current Drain Independent of Supply Voltage — 0.4 mA 1Y Output B

Low Input Offset Current — 5.0 nA

Low Input Offset Voltage — 2.0 mV {(max) LM193A/293A/393A
— 5.0 mV {max) LM193/293/393

[ ]
®
® Low Input Bias Current — 25 nA
L]
®

inputs B
® Input Common Mode Range to Ground Levei
® Differential Input Voitage Range Equal to Power Supply Voltage
® Output Voltage Compatible with DTL, ECL, TTL, MOS and CMOS (Toivnew)
Logic Levels
N SUFRX
PLASTIC PACKAGE
FIGURE 1 — CIRCUIT SCHEMATIC H CASE 626
(Diagram sh is for 1 parator) 1
D SUFFIX
vVee +input ~input QOutput PLASTIC PACKAGE Q’
o ° CASE 751 8 3
I (s0-8) !
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Q3 % F\ l\014
2k iTop View)
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RIN AT
) g ORDERING INFORMATION
—Pp—1 Temperature
Device Range Package
Q1o
Q9 LM193AH,H —551t0 +125°C Metal Can
o)} Q8 Q12 Qe
LM293AH H Metal Can
—25t0 +85°C
] Q15 LM293D s0-8
4 gl Qi1 LM393AH,H Metal Can
’ LM393D 0to +70°C S0-8
; LM393AN N Plastic DiP
LM23030 50-8
—4D to +105°C
LM2303N Plastic DIP
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LM193,A, LM293,A, LM393,A, LM2903

MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voitage Vee +36 or +18 Vdc
Input Differential Voltage Range VIDR 36 Vdc
Input Commen Mode Voltage Range VICR -0.3 to +36 Vdc
Input Current (2) lin 50 mA
(Vin < —0.3 Vdc)
Output Short Circuit-to-Ground Isc Continuous mA
Output Sink Current (1) Isink 20
Power Dissipation @ Tp = 25°C
Plastic DIP Pp 570 mw
Derate above 25°C 1/RgJA 5.7 mw/°C
Meta! Can Pg 830 mw
Derate abave 25°C 1/RguA 6.64 mw/°C
Operating Ambient Temperature Range TA °C
LM193, 193A -850 +125
LM293, 293A —25to +8b
LM393, 393A Oto +70
LM2903 —40 to +105
Maximum Qperating Junction Temperature TJ(max) °C
LM393, 393A, 2503 125
LM193, 193A, 293, 293A 150
Storage Temperature Range Tstg -851t0 +150 °C
-ELECTRICAL CHARACTERISTICS (Vcc=5.0Vde; *Tiow < TA < Thigh unless otherwise stated.)
LM193A LM293A, LM333A
Characteristic Symbol | Min Typ Max Min Typ Max Unit
Input Offset Voltage (3) Vio mV
Ta = 25°C — +1.0 +2.0 — +1.0 20
Tiow =< TA < Thigh — — 40 - - 40
Input Offset Current o nA
TA=25°C — +3.0 +25 — +5.0 +50
Tiow < TA < Thigh — — +100 — — *150
Input Bias Current (4) ig nA
Ta = 25°C — 25 100 — 25 250
Tiow < TA < Thigh — — 300 — — 400
Input Common Mode Voltage Range (5} VIcR Volts
Ta=25°C o] — Vee-156 0 — Vee-156
Tiow < TA< Thigh o] — Vec-20 0 — Vee -2.0
Voltage Gain AvoL 50 200 — 50 200 — V/mv
Ry = 15 k), Voe = 15 Vdc, Tp = 25°C
Large Signal Response Time — — 300 — — 300 — ns
Vin = TTL Logic Swing, Vief = 1.4 Vdc
VRL = 5.0 Vdc, Ry = 5.1 k(), Ta = 25°C
Response Time (5) tTLH — 1.3 — — 1.3 — us
VRL = 5.0 Vdc, R = 5.1 k), T = 25°C
Input Differentiat Voltage (7) Vip — — Vee — — Vee \
All Vin 2 Gnd or V- Supply (if used)
Output Sink Current lsink 6.0 16 — 6.0 16 — mA
Vin- 2 1.0 Vde, Vjns = 0 Vde, Vg < 1.5 Vde
Tp = 25°C
Qutput Saturation Voltage VoL mvV
Vin-2 1.0 Vde, Vins = D, Igink < 4.0 mA, Tp = 25°C — 150 400 — | 150 400
Tiow € TA < Thigh — — 700 — — 700
Output Leakage Current loL pA
Vin- =0 V. Vjns = 1.0 Vde, Vg = 5.0 Vde, T = 25°C — 0.1 — — 01 —
Vin- =0V, Viny 2 1.0 Vde, Vg = 30 Vdc, — — 10 — — 10
Tiow € TA< Thigh
Supply Current lcc mA
R|_ === Both Comparators, Ta = 25°C — 0.4 1.0 — 04 1.0
R| = = Both Comparators, Vcc = 30 V — 10 25 — 1.0 25

*LM193/193A — Tjqw = —55°C. Thigh = +125°C
LM293/293A — Tjgw = —25°C, Thigh = +85°C
LM383/393A — Tjgw = O°C, Thigh = +70°C

LM2903 — Tigw = —40°C, Thigh = +105°C
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LM193,A, LM293,A, LM393,A, LM2903

TYPICAL PERFORMANCE CHARACTERISTICS

LM193,A/293,A/393,A LM2903
FIGURE 2 — INPUT BIAS CURRENT versus FIGURE 5 — INPUT BIAS CURRENT versus
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
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FIGURE 3 — QUTPUT SATURATION VOLTAGE FIGURE 6 — OUTPUT SATURATION VOLTAGE
versus OUTPUT SINK CURRENT versus OUTPUT SINK CURRENT
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LM193,A, LM293,A, LM393,A, LM2903

APPLICATIONS INFORMATION

These dual comparators feature high gain, wide bandwidth It is good design practice to ground all unused pins.
characteristics. This gives the device oscillation tendencies if Differential input voitages may be larger than supply voltage
the outputs are capacitively coupled to the inputs via stray without damaging the comparator’s inputs. Voltages more
capacitance. This oscillation manifests itself during output negative than —0.3 V should not be used.

transitions {VQg( to Vop). To alleviate this situation input re-
sistors < 10 k(2 should be used. The addition of positive feed-
back (< 10 mV) is also recommended.

FIGURE 8 — ZERO CROSSING DETECTOR FIGURE 9 — ZERO CROSSING DETECTOR
{Single Supply} (Split Supplies)
+18 V
ViNmin 0.4 V peak for 1% phase distortion (..}
Vin min
Vin [
+Vee ’ﬂ/
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Vin N
LM193 VeeT— 1
I
= Vo — ‘
D1 prevents input from going negative by more than 0.6 V 33 |
—| |-
R1+ R2= A3 -VeE . -
R3 < :LZ for small ercor in zero crossing
FIGURE 10 — FREE-RUNNING SQUARE-WAVE DSCILLATOR FIGURE 11 - TIME DELAY GENERATOR
1 MQ vee
~AAA
RL
[ O <10k
A< 0.001uF
VO
0
“ON” fort = tg + At vo —lﬁ_
where: v, 0 — X
= at = RC fn(_Yref Vc_vf};/’—
N vee [ ref;
. o == —t——

FIGURE 12 — COMPARATOR WITH HYSTERESIS

vee
Rs < AL
LM193
4
Vref @—VW—e AAA~
A1
RS = R1 | R2
(VCC - Vref) R1
v = Vref + ————r——
th1 ref A1+ RAZ T AL
(Vref - V0o Low) R1
Vth = Vief - —eb ~ 9 0% 70
the = e e TRz - AL
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