SGS-THOMSON

LM139,A
LM239,A-LM339,A
LM2901-MC33Q2

LOW POWER LOW OFFSET VOLTAGE

= WIDE SINGLE SUPPLY VOLTAGE RANGE OR
DUAL SUPPLIES FOR ALL DEVICES:+2VTO
+36 VOR+1 VTO+18V

m VERY LOW SUPPLY CURRENT DRAIN
(0.8 mA) INDEPENDENT OF SUPPLY
VOLTAGE (1 mW/comparator at + 5 V)

. LOW INPUT BIAS CURRENT :25 nATYP

m LOW INPUT OFFSET CURRENT :+ 5 nATYP

m LOW INPUT OFFSET VOLTAGE :£ 1 mV TYP
INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND

m LOW OUTPUT SATURATION VOLTAGE
250 mV TYP. (lo =4 mA)

m DIFFERENTIAL INPUT VOLTAGE RANGE TO
THE SUPPLY VOLTAGE

. TTL COMPATIBLE OUTPUTS

DESCRIPTION

These devices consist of four independent precision
voltage comparators with an offset voltage specifi-
cations as low as 2 mV max for LM339A, LM239A
and LM139A. All these comparators were designed
specifically to operate from a single power supply
over a wide range of voltages. Operation from split
power supplies is also possible.

These comparators also have a unique characteris-
tic in that the input common-mode voltage range in-
cludes ground even through operated from a single
power supply voltage.

PIN CONNECTIONS (top views)

QUAD COMPARATORS

<Q0*
N D
DIP14 S014

(Plastic Package) (Plastic Micropackage)
J
CERDIP14

(Cerdip Package)

GC
LCC20
(Tricecop (LCC))

ORDER CODES

Part Temperature Package
Number Range N j GC D
LM139.A - 55t0 +125°C * * *
LM239,A - 40 to + 105 °C .

LM339, A Oto+ 70 °C . .

LM2901 - 40 to + 105 °C
MC3302 - 40to + 105 °C

Note : Hi-Rel Versions Available
Examples : LM139GC, LM139AN, LM2901D

DIP14 / CERDIP14 LCC20
S014

1- Output 2 I C 114

2 - Output 1 2C 113

3- Vice

4 - Inverting input 1 3C 112

5 - Non-inverting input 1 -C 111 1-NC 11 -NC

6 - Inverting input 2 5C £ 110 2- Output 2 12- Inverting input 3

7 - Non-inverting 2 3 - Output 1 13 - Non-inverting input 3
8 - Inverting input 3 eC 19 4- V&c 14 - Inverting input 4

9 - Non-inverting input 3 7c - s 5-NC 15- NC o
10 - Inverting input 4 6 - Inverting input 1 16 - Non-inverting input 4
11 - Non-inverting input 4 7- NC EB8LM135-01 17- NC

12- Vce 8- Non-inverting input 1 18 - Vee

13 - Output 4 9 - Inverting input 2 19 - Output 4

14 - Output 3 10 - Non-inverting input 2 20 - Output 3

December 1985

Vil



LM139,A-LM239,A-LM339,A-LM2901-MC3302

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter tm;zg ﬁ LM339, A |I\_/|'\(/:|2393(())12 Unit
Vcce Supply Voltage + 18 to 36 + 18to 36 + 18to 36 \Y
Vip Differential Input Voltage 36 36 36 \%
V, Input Voltage - 03to+36 - 03to+36 - 03to+ 36 \Y

Output Short-circuit to Ground - (note 2) Continuous Continuous Continuous
Ptot Power Dissipation - (note 1) 570 570 570 mw
LM139GC 665
T'oper  Operating Free-air Temperature Range - 55to + 125 Oto + 70 -40to +105 °C
LM239, A - 40 to + 105
Tsig Storage Temperature Range - 65t0o+150 - 65to +150 - 65to + 150 °C

Notes : 1 Short-circuit from the output to Vcc+can cause excessive heating and eventual destruction. The maximum

output current is approximately 20 mA, independent of the magnitude of Vec.
2. For operating at high temperatures, the LM139, LM139A, LM2901 and MC3302 must be derated based on a

+ 125 'C max junction temperature and a thermal resistance of 175 X/W which applies for the device solde-
red on a printed circuit board, operating in a still air ambient. The LM139 and LM139A must be derated ba-

sed on a + 150 X max junction temperature.
Rth(i-a) = 250 X/W . Devices bonded on a 6 x 3 x 0.1 5 cm glass-epoxy substrate with 30 mm2 of 35 pm thick

copper.

SCHEMATIC DIAGRAM (1/4 LM139)

E88LM139-02

Invertin Non-
Case Outputs 9 inverting Vce VEc N.C.
Inputs
Inputs

DIP14
CERDIP14 12 13 14 4, 6, 8, 10 579 11 12 3
SOl 4
LCC20 2, 3,19, 20 6,9, 12, 14 8, 10, 13, 16 18 4 *

* LCC20 : Other pins are not connected.

2111 rZZ SGS THOMSON
A7# memnaemomn



LM139,A-LM239,A-LM339,A-LM2901-MC3302

ELECTRICAL CHARACTERISTICS

LM139, A - 55°C<Tarb<+ 125 °C
LM239, A, LM2901, MC3302 : - 40 C<Tarb<+ 105 °C
LM339, A 0‘C<Tarb<+ 70 °C

(unless otherwise specified) VEc = +5V ;VcC= GND

LM139 mLM239

LM139A- LM239A LM339 - LM2901

Symbol Parameter LM339A MC3302 Unit
Min. Typ. Max. Min. Typ. Max.
Vio Input Offset Voltage - (note 3) mvV
Tarb =+ 25 °C 1 2 1 5
Tmin —Tamb —T max 4 9
ho Input Offset Current nA
Tamb =+ 25 °C 3 25 5 50
Trmin —Tarb —T mex 100 150
1B Input Bias Current (If or If) nA
Tamb =+ 25 °C —(note 4) 25 100 25 250
Tmin A Tamb T nmex 300 400
Avd Large Signal Voltage Gain Vimv
VEc =+ 15V, Tamb =+ 25 °C, R1 > 15 kQ 50 200 25 200
Ice Supply Current, RL =», Tarb =+ 25 °C mA
(all comparators) 0.8 2 0.8 2
V, Input Common-mode Voltage Range (note 5) \%
_ o VEC VEc
Tamb =+ 25 °C 0 15 0 15
Tmin —Tamb —T nex 0 VEc 0 VEc
-2 -2
VID Differential Input Voltage (V* =0, or V f =0, if used)
(note 7) VEc VEc \
Vol Low Level Output Voltage (vT > 1V, V| =0V, mV
Isink —4 mA)
250 400 250 400
Tmn —Tarb —T nex 700 700
IOH High Level Output Current (Vf > 1V, Vf =0 V)
Tanb=+25°C, VO =+5V 01 01 nA
Tmin —Tamb —Tmax. Vo =+ 30 V 1 1 pA
lo(sink) ~ Output Sink Current mA
(Vf>1V, Tarh =+ 25 °C, Vf =0V,
VO < + 15 V) 6 16 6 16
tre Response Time - (note 6) ps
(VL=+5V, RI =5100 £2 V(e, =+ 14V,
Tamb = + 25 °C) 13 13
Irel Large Signal Response Time (Vi1 =5V, ns
e, =TTL, v(ref) =+ 1.4V, Tamb = + 25 °C) 300 300
Notes : 3. At output switch point, Vo= 1.4 V, Rs = 0 with Vtc =5 V, and over the full input common-mode range (0 V to
Vtc - 1.5 V).

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 charge exists on the reference of input lines.

5. The input common-mode voltage of 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 Vtc - 1.5V, but either or both inputs can
go to + 30 V without damage.

6. The response time specified is for a 100 mV input step with 5 mV overdrive. For larger overdrive signals
300 ns can be obtained.

7. Positive excursions of input voltage may exceed the power supply level. As long as the other voltage remains
within the common-mode range, the comparator will provide a proper output state. The low input voltage state
must not be less than - 0.3 V (or 0.3 V bellow the negative power supply, if used).
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LM139,A-LM239,A-LM339,A-LM2901-MC3302

SUPPLY CURRENT

INPUT CURRENT

SUPPLY VOLTAGE (V)
E88LM139-04

RESPONSE TIME FOR VARIOUS INPUT
OVERORIVES-NEGATIVE TRANSITION
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OUTPUT SINK CURRENT ImAlI
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RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES POSITIVE TRANSITION
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SUPPLY CURRENT (itA)

SATURATION VOLTAGE (V)

LM139,A-LM239,A-LM339,A-LM2901-MC3302

E88LM139-08 E88LM139-09

RESPONSE TIME FOR VARIOUS INPUT
OUTPUT SATURATION VOLTAGE OVERDRIVES-NEGATIVE TRANSITION

OUTPUT SINK CURRENT ImAl
E8ILMT3Q-10 EOOLM103-11

RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES POSITIVE TRANSITION

TIME (us)
E88LM139-12
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LM139,A-LM239,A-LM339,A-LM2901-MC3302

TYPICAL APPLICATIONS V€c =+5V
BASIC COMPARATOR DRIVING CMOS

V&=+5V

DRIVING TTL

b\
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LM139,A-LM239,A-LM339,A-LM2901-MC3302

TYPICAL APPLICATIONS (continued)
TIME DELAY GENERATOR

LOW FREQUENCY OP AMP

IS_7, SCS THOMSON m
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LM139,A-LM239,A-LM339,A-LM2901-MC3302

TYPICAL APPLICATIONS (continued)

LOW FREQUENCY OP AMP TRANSDUCER AMPLIFIER
LOW FREQUENCY OP AMP WITH OFFSET ZERO CROSSING DETECTOR (smole
ADJUST power supply)

811 rrr scs-Thomson
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TYPICAL APPLICATIONS (continued)

LIMIT COMPARATOR

SPLIT-SUPPLY APPLICATIONS
ZERO CROSSING DETECTOR

LM139,A-LM239,A-LM339.A-LM2901 -MC3302

CRYSTAL CONTROLLED OSCILLATOQR

comparator WITH A NEGATIVE REFERENCE

nr}' sgs-Thomson
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LM139,A-LM239,A-LM339,A-LM2901-MC3302

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP OR CERDIP

14 PINS - PLASTIC MICROPACKAGE (SO)

1011 TCTT SOS'THOMSON



LM139,A-LM239,A-LM339,A-LM2901-MC3302

PACKAGE MECHANICAL DATA (continued)
20 PINS-TRICECOP (LCC)
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