LM139 LM139A
@ MOTOROLA LM239 LM239A
LM339 LM339A

QUAD SINGLE-SUPPLY COMPARATORS
QUAD COMPARATORS
These comparators are designed for use in level detection and low- SILICON MONOLITHIC
level sensing applications in Consumer, Automotive and Industrial INTEGRATED CIRCUIT
electronic applications.
e Power Supply Options —
Single Supply = 2.0 to 36 Vdc N SUFFIX
Split Supplies =+ 1.0 -*18 Vdc PLASTIC PACKAGE
* Wide Operating T R -56 to +125°C CASE 646
ide Operating Temperature ang_e - o LM239/239A,
e Low Supply Current Drain — 2.0 mA (Max) 14 LM339/339A only
.. 1
e Low Input Biasing Current — 25 nA (Typ)
e Low Input Offset Voltage — 5.0 mV (Max) LM139, 239, 339 JSUFFIX
2.0 mV (Max) LM139A, 239A, 339A CERAMIC FACKAGE
CASE 632
e TTL and CMOS Compatible TO-116
MAXIMUM RATINGS PIN CONNECTIONS
Rating Symbol Valus Unit Output = i _ Gutpur
Power Supply Voltage Vee +36 or 18 Vdc 2 L—_ 3
Input Differential Voltage Range ViDR 36 Vdc Output E E Output
Input Common Mode Voltage Range VICR -0.3to +36 Vdc 1 4
Qutput Sink Current lsink 20 mA Vee [_3__ E Gnd
Power Dissipation @ T = 25°C Pp
Ceramic Package 1.26 Watts Input = T7] 'nput
Derate above 25°C 10 mw/°C - 2] ] a+
Plastic Package 1.25 Watts Input 5 10 Input
Derate above 25°C 10 mw/°C 1+ E :] a-
Operating Ambient Temperature Range TA Input E 9] 'nput
LM139, 139A -55 t0 +125 °c 2- 3+
LM239, 239A -40 to 185 Input E 3 input
LM339, 339A 0to +70 2+ 3-
Storage Temperature Range Tstg -65 to +150 °c (Top View)
FIGURE 1 — CIRCUIT SCHEMATIC (Diagram shown is for 1 comparator)
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LM139, LM139A, LM239, LM239A, LM339, LM339A

ELECTRICAL CHARACTERISTICS (V¢ = +50 Vdc, Ta = 25°C unless otherwise noted.)

LM139, A LM239,A LM339, A
Characteristic Symbol |Min | Typ | Max |Min | Typ | Max | Min | Typ | Max | Unit
Input Offset Voltage Vio . mVdc
{Vyef = 1.4 Vdc, Vo = 1.4 Vdc, Rg = 0)  LM139, 239, 339 — |+20[:50]| - [:20]}250} — [:20(:50
LM139A, 2394, 339A — |t10| o] - |210{20] - |%10]t20
Input Offset Current 1o — | 230|225 | — 5.0 50 | — (50|50 | nA
Input Bias Current lig - 25 100 - 25 | 250 - 25 250 nA
Input Common Mode Voltage Range (Note 1) Vicr 0 — |vec}) O - |Vec] © - |Vec] Vv
15 -15 -15
Supply Current Ice - 08| 20 - 08 t 20 - 08 | 20 | mA
(R =) 13
Response Time (Note 2) - - 13 - - 13 - - 1.3 - Hs
(VRL = 5.0 Vdc, R|_ = 5.1 k2)
Qutput Sink Current Ysink mA
(Vi(-) > +1.0 Vdc, V|(+) = 0, Vo < +1.5 Vdc) 60|16 | — |eo |16 | — |60 |16 | -
(Vy{.) = +1 0 Vdc, V|(+) = 0, Vo < 500 mVdc) 60 | — - |60 | - - | 60| - -
Saturation Voltage Vsat mV
(Vi{-) = +1.0 Vdc, V(+) = 0, Ignk < 4.0 mAdc) - — | 400 - — | 400 - — | 400
(Vi{-) > +1.0 Vdc, V| (+) = 0, bgink < 6.0 mAdc) - - |s00| = [ - [s00]|] - | - |s00
Voltage Gain (Vg =15 V) Ay k
(RL >15kQ) LM139, 239, 339 ~ l200| - § - f200] - | - |200 | -
LM139A, 239A, 339A 50 | 200 - 50 | 200 - 50 | 200 -
Output Leakage Current oL - 0.1 - - 0.1 - - 01 - HA
(V|(+) = +1.0 Vdc, V|{) = 0, Vg = 5.0 Vdc)
PERFORMANCE CHARACTERISTICS — Guaranteed Over Temperature Range (Vcc = +5.0 Vdc)
-55to +125°C | -40°C to +85°C 0° t0 70°C
Characteristic Symbol | Min | Typ | Max | Min | Typ | Max | Min { Typ | Max | Unit
Input Offset Voltage Vio mV
(Vyet = +1.4 Vdc, Vo = 1.4 Vdc, Rg = 0) LM139, 239, 339 - - 90| — - 90] - - 9.0
LM139A, 239A, 339A - - 40l - - ol - - 4.0
Input Offset Current o - - |#100] - — |[#150} - — |£150 | nA
Input Bias Current T} - — | 300 - — | 400 - — 1400 | nA
Input Common Mode Voltage Range . VicR [} - |Vec | O - |Veec] © - [ Vee| Vde
2.0 -20 -2.0
Saturation Voltage Vsat - - | 700 - - | 700 - - 1700 | mV
V(<) 2 1.0 Vdc, V((+) = 0. lgink < 4.0 mAdc)
Output Leakage Current loL - - 1.0 - - 10 - - 10 uA
(V|(+) = 1.0 Vde, Vy() = 0, Vg = 30 Vdc)
tnput Differential Voltage Vip - - 36 - - 36 - - 36 | vdc
(Al V| >0 Vde)

Notes 1. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 300 mV. The
upper end of the common-mode voltage range 1s Vog -1.5 V, but either or both inputs can go to +30 Vdc without damage.
2. The response time specified i1s for a 100 mV input step with 5 mV overdrive For larger signals, 300 ns 1s typical.

FIGURE 2 ~ INVERTING COMPARATOR WITH HYSTERESIS FIGURE 3 —~ NON-INVERTING COMPARATOR WITH HYSTERESIS
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LM139, LM139A, LM239, LM239A, LM339, LM339A

TYPICAL CHARACTERISTICS
(Vgg = +15 Vdc, Tp = +259C (each comparator) unless otherwise noted.)

FIGURE 4 — NORMALIZED INPUT OFFSET VOLTAGE FIGURE 5 — INPUT BIAS CURRENT
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FIGURE 8 — DRIVING LOGIC FIGURE 9 — SQUAREWAVE OSCILLATOR
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CMOS 1/4 MC14001] +15 100 (uF)
TTL 1/4 MC7400 +5 10 R2 = R3= R4
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LM139, LM139A, LM239, LM239A, LM339, LM339A

APPLICATIONS INFORMATION

These quad comparators feature high gain, wide band- addition of positive feedback (<10 mV) is. also
width characteristics. This gives the device oscillation ten- recommended.
dencies if the outputs are capacitively coupled to the It is good design practive to ground all unused pins.
inputs via stray capacitance. This oscillation manifests it- Differential input voltages may be larger than supply
self during output transitions (VoL to VOH). To alleviate voltage without damaging the comparator’s input voltages.
this situation input resistors <10 k§2 should be used. The More negative than -300 mV should not be used.

FIGURE 10 — ZERO CROSSING DETECTOR FIGURE 11 — ZERO CROSSING DETECTOR
(Single Supply) {Split Supplies)

15V ViNmin 0.4 V peak for 1% phase distortion (4@).
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D1 prevents input from going negative by more than 0.6 V.
R1+ R2=R3

R3 < ':—(5) for small error in zero crossing
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