National
Semiconductor

LM139/LM239/LM339/LM2901/LM3302
Low Power Low Offset Voltage Quad Comparators

General Description

The LM139 series consists of four independent precision
voltage comparators with an offset voltage specification as
low as 2 mV max for all four comparators. These were
designed specifically to operate from a single power supply
over a wide range of voltages. Operation from split power
supplies is also possible and the low power supply current
drain is independent of the magnitude of the power supply
voltage. These comparators also have a unique characteris-
tic in that the input common-mode voltage range includes
ground, even though operated from a single power supply
voltage.

Application areas include limit comparators, simple analog to
digital converters; pulse, squarewave and time delay gen-
erators; wide range VCO; MOS clock timers; multivibrators
and high voltage digital logic gates. The LM139 series was
designed to directly interface with TTL and CMOS. When
operated from both plus and minus power supplies, they will
directly interface with MOS logic— where the low power
drain of the LM339 is a distinct advantage over standard
comparators.

March 2004

Features

m Wide supply voltage range

m | M139/139A Series 210 36 Vpg or £1 to 18 V¢

m |M2901: 210 36 Vpc or £1 to £18 V¢

m | M3302: 210 28 Vp or =1 to =14 V¢

m Very low supply current drain (0.8 mA) — independent
of supply voltage

Low input biasing current: 25 nA
Low input offset current: +5nA
+3 mV

Input common-mode voltage range includes GND
Differential input voltage range equal to the power
supply voltage
® Low output saturation voltage: 250 mV at 4 mA
m Qutput voltage compatible with TTL, DTL, ECL, MOS
and CMOS logic systems

[
||
m Offset voltage:
[
u

Advantages

® High precision comparators

®m Reduced Vg drift over temperature

m Eliminates need for dual supplies

m Allows sensing near GND

m Compatible with all forms of logic

m Power drain suitable for battery operation

One-Shot Multivibrator with Input
Lock Out
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LM139/LM239/LM339/LM2901/LM3302

Absolute Maximum Ratings (Note 10)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/

Distributors for availability and specifications.

Supply Voltage, V*
Differential Input Voltage (Note 8)
Input Voltage
Input Current (V,,<-0.3 V),
(Note 3)
Power Dissipation (Note 1)
Molded DIP
Cavity DIP
Small Outline Package
Output Short-Circuit to GND,
(Note 2)
Storage Temperature Range
Lead Temperature
(Soldering, 10 seconds)
Operating Temperature Range
LM339/LM339A
LM239/LM239A
LM2901
LM139/LM139A
Soldering Information
Dual-In-Line Package

LM139/LM239/LM339

LM139A/LM239A/LM339A

LM2901

36 Vpc or =18 Ve

36 Vpe

-0.3 Vpg t0 +36 Ve

50 mA

1050 mwW
1190 mW
760 mW

Continuous

-65°C to +150°C

260°C

LM3302

28 Vpg or £14 V¢
28 Vpe

—0.3 Vpc to +28 Ve

50 mA

1050 mwW

Continuous
-65°C to +150°C

260°C
-40°C to +85°C

0°C to +70°C
-25°C to +85°C
-40°C to +85°C
-55°C to +125°C

Soldering (10 seconds)
Small Outline Package
Vapor Phase (60 seconds)
Infrared (15 seconds)
See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of
soldering surface mount devices.

260°C

215°C
220°C

260°C

215°C
220°C

Response Time

1.4 Vpe, Ve =5 Vpg,

ESD rating (1.5 kQ in series with 100 pF) 600V 600V
Electrical Characteristics
(V*=5 Vpg, Ta = 25°C, unless otherwise stated)
Parameter Conditions LM139A LM239A, LM339A LM139 Units
Min Typ Max | Min Typ Max | Min Typ Max
Input Offset Voltage (Note 9) 1.0 20 1.0 20 20 5.0 | mVpc
Input Bias Current lingy OF iy With Output in 25 100 25 250 25 100 | nApc
Linear Range, (Note 5), V=0V
Input Offset Current Iineny=liney Vom=0V 30 25 5.0 50 30 25 NApc
Input Common-Mode V*+=30 Vpc (LM3302, 0 V+-15| 0 V*-15| 0 V*-1.5( Vpe
Voltage Range V* =28 Vpc) (Note 6)
Supply Current R, = °° on all Comparators, 08 20 08 20 0.8 2.0 | mApc
R, =, V* =36V, 1.0 25 1.0 25 | mApc
(LM3302, V* = 28 V()
Voltage Gain R 215 kQ, V* = 15 V¢ 50 200 50 200 50 200 V/mV
Vo =1Vpeto 11 Vpe
Large Signal V\n = TTL Logic Swing, Vger = 300 300 300 ns
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Electrical Characteristics (continued)

(V*=5 Vpe, Ta = 25°C, unless otherwise stated)

Parameter Conditions LM139A LM239A, LM339A LM139 Units
Min Typ Max | Min Typ Max | Min Typ Max
R. =5.1 kQ
Response Time VgL =5 Vpe, R =5.1 kQ, 1.3 1.3 1.3 ys
(Note 7)
Output Sink Current Vine = 1 Voo Ving = 0, 6.0 16 6.0 16 6.0 16 mMApc
Vo £1.5 Vpe
Saturation Voltage Vine = 1 Voes Ving =0, 250 400 250 400 250 400 | mVpc
Isink £ 4 mA
Output Leakage Vine = 1 Voe,Vinge) =0, 0.1 0.1 0.1 NApc
Current Vo =5 Vpe

Electrical Characteristics

(V* =5 Vpe, Ta = 25°C, unless otherwise stated)

Parameter Conditions LM239, LM339 LM2901 LM3302 Units
Min Typ Max | Min Typ Max | Min Typ Max
Input Offset Voltage (Note 9) 20 5.0 20 7.0 3 20 mVpe
Input Bias Current lingy OF iy with Output in 25 250 25 250 25 500 | nApc
Linear Range, (Note 5), V=0V
Input Offset Current Iiney=lineyr Vom = 0V 5.0 50 5 50 3 100 | nApc
Input Common-Mode V* =30 Vpe (LM3302, 0 V+-15( 0 V*-15( 0 V*-1.5| Vpc
Voltage Range V* =28 Vpc) (Note 6)
Supply Current R, = e on all Comparators, 08 20 08 20 0.8 20 | mApc
R =, V* =36V, 1.0 25 1.0 25 1.0 25 | mApc
(LM3302, V* = 28 V)
Voltage Gain R, > 15 kQ, V* = 15 V¢ 50 200 25 100 2 30 V/mV
Vo =1Vpeto 11 Vpe
Large Signal V,n = TTL Logic Swing, Vgeg = 300 300 300 ns
Response Time 1.4 Vpe, Vi =5 Vpe,
R = 5.1 kQ,
Response Time VgL =5 Vpe, R =5.1 kQ, 1.3 1.3 1.3 ys
(Note 7)
Output Sink Current Vine= 1 Voe, Ving) =0, 6.0 16 6.0 16 6.0 16 mMApc
Vo £1.5 Vpe
Saturation Voltage Vine = 1 Voes Ving =0, 250 400 250 400 250 500 | mVpc
Isink £ 4 mA
Output Leakage Vine = 1 Voe,Vinge) =0, 0.1 0.1 0.1 nApc
Current Vo =5 Vpe

Electrical Characteristics
(V* = 5.0 Vpe, (Note 4))

Parameter Conditions LM139A LM239A, LM339A LM139 Units
Min Typ Max | Min Typ Max | Min Typ Max
Input Offset Voltage (Note 9) 4.0 4.0 9.0 [ mVpe
Input Offset Current lineo=lineys Vem = 0V 100 150 100 | nApc
Input Bias Current lingsy OF lingy with Output in 300 400 300 | nApc
Linear Range, V¢ = OV (Note 5)
Input Common-Mode V+=30 Vp¢e (LM3302, 0 v*+-2.0 0 V+*-2.0| 0 V+-2.0| Vpc
Voltage Range V* =28 Vpc) (Note 6)
3 www.national.com
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Electrical Characteristics (continued)
(V* = 5.0 Vpe, (Note 4))

(3]

o

(¥

™

3

g Parameter Conditions LM139A LM239A, LM339A LM139 Units
g Min Typ Max | Min Typ Max | Min Typ Max

E Saturation Voltage Vine=1 Voo Ving) = 0, 700 700 700 | mVpe
§ lsink < 4 MA

g Output Leakage Current Viney = 1 Voes Vingy =0, 1.0 1.0 1.0 | pApc
- Vo =30 Vpg, (LM3302,

§ Vo = 28 Vpo)

= | Differential Input Voltage Keep all V|'s 20 Ve (or V7, 36 36 36 Vpe
= .

S if used), (Note 8)

™

-

=

-l

Electrical Characteristics
(V* = 5.0 Vg, (Note 4))

Parameter Conditions LM239, LM339 LM2901 LM3302 Units
Min Typ Max |Min Typ Max |Min Typ Max

Input Offset Voltage (Note 9) 9.0 9 15 40 |mVpc

Input Offset Current Iineoy=liney, Vem = 0V 150 50 200 300 | nApc

Input Bias Current lingey OF lingy with Output in 400 200 500 1000 | nApc
Linear Range, Vg = OV (Note 5)

Input Common-Mode V* =30 Vpe (LM3302, V* = 28 V() vV+-2.0| O V+-2.0| O V*-2.0| Vpc

Voltage Range (Note 6)

Saturation Voltage Vine =1 Voe: Vings =0, 700 400 700 700 | mVpc
lsink £ 4 mA

Output Leakage Current | Viy(,) = 1 Vpe, Vine =0, 1.0 1.0 1.0 | PApc
Vo =30 Vpg, (LM3302, V o = 28 V)

Differential Input Voltage | Keep all V|'s = 0 V¢ (or V7, 36 36 28 Voe
if used), (Note 8)

Note 1: For operating at high temperatures, the LM339/LM339A, LM2901, LM3302 must be derated based on a 125°C maximum junction temperature and a
thermal resistance of 95°C/W which applies for the device soldered in a printed circuit board, operating in a still air ambient. The LM239 and LM139 must be derated
based on a 150°C maximum junction temperature. The low bias dissipation and the “ON-OFF” characteristic of the outputs keeps the chip dissipation very small
(Pp<100 mW), provided the output transistors are allowed to saturate.

Note 2: Short circuits from the output to V* can cause excessive heating and eventual destruction. When considering short circuits to ground, the maximum output
current is approximately 20 mA independent of the magnitude of V*.

Note 3: This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the input PNP
transistors becoming forward biased and thereby acting as input diode clamps. In addition to this diode action, there is also lateral NPN parasitic transistor action
on the IC chip. This transistor action can cause the output voltages of the comparators to go to the V* voltage level (or to ground for a large overdrive) for the time
duration that an input is driven negative. This is not destructive and normal output states will re-establish when the input voltage, which was negative, again returns
to a value greater than -0.3 V¢ (at 25°)C.

Note 4: These specifications are limited to —-55°C < Tp < +125°C, for the LM139/LM139A. With the LM239/LM239A, all temperature specifications are limited to
—-25°C < Tp < +85°C, the LM339/LM339A temperature specifications are limited to 0°C < Ty < +70°C, and the LM2901, LM3302 temperature range is —40°C < T
< +85°C.

Note 5: 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 change exists on the reference or input lines.

Note 6: The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the common-mode
voltage range is V* —1.5V at 25°C, but either or both inputs can go to +30 Vp¢ without damage (25V for LM3302), independent of the magnitude of V*.

Note 7: The response time specified is a 100 mV input step with 5 mV overdrive. For larger overdrive signals 300 ns can be obtained, see typical performance
characteristics section.

Note 8: 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 Vp¢ (or 0.3 Vpcbelow the magnitude of the negative power
supply, if used) (at 25°C).

Note 9: At output switch point, Vo=1.4 Vpg, Rg = 0Q with V* from 5 Vp¢ to 30 Vpg; and over the full input common-mode range (0 Vpg to V* —1.5 Vpg), at 25°C.
For LM3302, V* from 5 Vpg to 28 Vpg.

Note 10: Refer to RETS139AX for LM139A military specifications and to RETS139X for LM139 military specifications.
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Typical Performance Characteristics Lm139/.M239/.M339, LM139A/LM239A/LM339A, LM3302

Input Current

80 T T
Vinem =0 Ve |
‘8‘ Rinem) = 1090
E 60
= | T, =-55°C
w
4 L
< a0 |- Ta=0°C
(&)
5 N
Q.
= | - =W L ]
T 20 [T 1, =+125%C Ta = +25°C
= Ta =+70°C —
0 10 20 30 40
v — SUPPLY VOLTAGE (Vpc)
00570635
Response Time for Various Input Overdrives
—Negative Transition
wi 6.0 50 mV = INPUT OVERDRIVE
5.0 e e
E o0 Loy 1 .Imc 1
= A - m — ]
g Eé 30 B\ v s —
52 3 |
[ 2.0 N —
2 100 mV
° 10 ? —
w 0
<o < brd
=S 0
4 E
2 =
5> . Ta =25°C—
§ L 11

0 0.5 1.0 15 2.0
TIME (usec)

00570637

Downloaded from Elcodis.com €l

ectronic components distributor

www.nhational.com

COEEINTT/1LO6ZINT/6EEINT/6ECINTT/GE LINT


http://elcodis.com/parts/4631960/LM339AN.html

LM139/LM239/LM339/LM2901/LM3302

Typical Performance Characteristics
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Application Hints

The LM139 series are high gain, wide bandwidth devices
which, like most comparators, can easily oscillate if the
output lead is inadvertently allowed to capacitively couple to
the inputs via stray capacitance. This shows up only during
the output voltage transition intervals as the comparator
changes states. Power supply bypassing is not required to
solve this problem. Standard PC board layout is helpful as it
reduces stray input-output coupling. Reducing this input re-
sistors to < 10 kQ reduces the feedback signal levels and
finally, adding even a small amount (1 to 10 mV) of positive
feedback (hysteresis) causes such a rapid transition that
oscillations due to stray feedback are not possible. Simply
socketing the IC and attaching resistors to the pins will cause
input-output oscillations during the small transition intervals
unless hysteresis is used. If the input signal is a pulse
waveform, with relatively fast rise and fall times, hysteresis is
not required.

All pins of any unused comparators should be tied to the
negative supply.

The bias network of the LM139 series establishes a drain
current which is independent of the magnitude of the power
supply voltage over the range of from 2 Vp to 30 Vpe.

It is usually unnecessary to use a bypass capacitor across
the power supply line.

The differential input voltage may be larger than V* without
damaging the device. Protection should be provided to pre-
vent the input voltages from going negative more than -0.3
Ve (at 25°C). An input clamp diode can be used as shown
in the applications section.

The output of the LM139 series is the uncommitted collector
of a grounded-emitter NPN output transistor. Many collectors
can be tied together to provide an output OR’ing function. An
output pull-up resistor can be connected to any available
power supply voltage within the permitted supply voltage
range and there is no restriction on this voltage due to the
magnitude of the voltage which is applied to the V* terminal
of the LM139A package. The output can also be used as a
simple SPST switch to ground (when a pull-up resistor is not
used). The amount of current which the output device can
sink is limited by the drive available (which is independent of
V*) and the B of this device. When the maximum current limit
is reached (approximately 16 mA), the output transistor will
come out of saturation and the output voltage will rise very
rapidly. The output saturation voltage is limited by the ap-
proximately 60Q Rgar of the output transistor. The low offset
voltage of the output transistor (1 mV) allows the output to
clamp essentially to ground level for small load currents.

Typical Applications (v+ = 5.0 vy)

Basic Comparator

+*Vin O

+VRer

00570603

Driving CMOS

+5.0 Vpc

Driving TTL

+5 Vpc

AND Gate

00570604

1/4 DM54X X

00570605

—O=<

39k

+0.375
100k .
A 1/4 LM139 f
100k -
B
100k
c M f=A-B-C
T
0 -
PP
00570608
OR Gate
v
200k 3k
+0.075V =
100k 1k
A 1/4 LM139 f
100k =
B +
100k .
. " f= A+B+C

00570609
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Typical Applications (v 15 vy)

One-Shot Multivibrator

v

1N914 1/4 LM139

LM139/LM239/LM339/LM2901/LM3302

™M 1N914

R
Vo

00570610

N
— +15V
JL,

00570611

www.national.com 8
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Typical Applications (v+= 15 v,¢) (Continued)

v*

One-Shot Multivibrator with Input Lock Out

560k

.\

Vin

| |— 1/4 LM139

|

1/4 LM139

62k

A

—AAN ;?
240k

A 4

Pulse Generator

V+
R1 D1 15k
™ 1N914
*
D2

R2
100k 1IN914

80 pF
- tot
1/8 LM139 !
™ Yo
v+
™
AN

* FOR LARGE RATIOS OF R1/R2,

™M
—_— D1 CAN BE OMITTED.

00570617

—— v'
Ll =
0

Vo

4

00570612
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LM139/LM239/LM339/LM2901/LM3302

Typical Applications (v:= 15
Vpc) (Continued)

V- —

D1

D2

D3

D4

Large Fan-In AND Gate

|
ALL DIODES
1N914

100k

100k

Vour

Vour=A-B-C-D

00570613

1

ORing the Outputs

1/4 LM139

1/4 LM139

1/4 LM139

1/4 LM139

00570615
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Typical Applications (v+= 15 v,¢) (Continued)

Time Delay Generator

v

10k

10k

+Vin O

INPUT GATING SIGNAL

c1
0.001.F

v
b T
Voo Vo7
|

Vi |-

0

to

1/4 LM139

10k
+Vin

MV

Non-Inverting Comparator with Hysteresis

v

Vo

00570618

00570614

Inverting Comparator with Hysteresis

00570619

Downloaded from Elcodis.com electronic components distributor

www.nhational.com

COEEINTT/1LO6ZINT/6EEINT/6ECINTT/GE LINT


http://elcodis.com/parts/4631960/LM339AN.html

Typical Applications (v:= 15
Vpc) (Continued)

Squarewave Oscillator

V+

f ~ 100 kHz

LM139/LM239/LM339/LM2901/LM3302

00570616

Basic Comparator
v

00570621

Limit Comparator
V* (12 Vo)

10k

LAMP
12 ESB

2R
+VREF HI O AA\ et

1/4 LM139

Vin

2N2222

1/4 LM139

2Rg
+VREF LOW O AA/\ g

00570624

Comparing Input Voltages
of Opposite Polarity

= v
100 2222

+Vin,

-Vin,
1/4 LM133

00570620

Output Strobing

STROBE
INPUT

00570622
* Or open-collector logic gate without pull-up resistor

Crystal Controlled Oscillator
v

l

200k 2.0k
100k

-

CRYSTAL

200k f =100 kHz

00570625
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LM139/LM239/LM339/LM2901/LM3302

£2902500
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Typical Applications (v- 15 Zero Crossing Detector (Single Power Supply)

Vpc) (Continued) v

I

Transducer Amplifier
v

d

LM139/LM239/LM339/LM2901/LM3302

< Vo
MAGNETIC
PICKUP " 1/4 LM139 Vo
+
20M
AN =
10k 00570630
= Split-Supply Applications (v = +15
00570628 Vpec and V™ = =15 V)

MOS Clock Driver

vO
51k 2k 3.9k
51k 10k
-\
+ S L =Q 0a
8.2k 2 2k §
1/4 LM139 S 1 MH0025
- ]
[
5.1k
ANN- 1/4 LM139
-1
>
50 pF 6.8k
v
00570631
www.national.com 14
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and V- = =15 V) (Continued)

Zero Crossing Detector
vQ

1/4 LM139

s

00570632

Split-Supply Applications v+ = +15 v,

Comparator With a Negative Reference
v'

+

Vin 1/4 LM139 Vo

00570633

+INPUT

3.50A GD 1004A

QUTPUT

a8

-INPUT O

Q7

Q5

Q6

s

00570601
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Connection Diagrams

Dual-In-Line Package
OUTPUT 3 OUTPUT 4 GND INPUT 4+ INPUT 4- INPUT 3+ INPUT 3-

14 13 12 " 10 8

|
pdl

<

LM139/LM239/LM339/LM2901/LM3302

1 2 I] [ 5 6 1
v

OUTPUT 2 OUTPUT INPUT 1-  INPUT 1+ INPUT 2- INPUT 2+

TOP VIEW
00570602

Order Number LM139J, LM139J/883 (Note 11), LM139AJ,
LM139AJ/883 (Note 12), LM239J, LM239AJ, LM339J
See NS Package Number J14A
Order Number LM339AM, LM339AMX, LM339M, LM339MX or LM2901M
See NS Package Number M14A
Order Number LM339N, LM339AN, LM2901N or LM3302N
See NS Package Number N14A

OUTPUT 2 I:1 ° 14:I OUTPUT 3
OUTPUT 1 —— S output 4
Y o
NPUT 1- C——o]  LM139W  F-—— j\pur s+
INPUT 14— ] INPUT 4-
INPUT 2- C—— ——— INPUT 3+
INPUT 24 —] ——— INPUT 3-

00570627

Order Number LM139AW/883 or LM139W/883 (Note 11)
See NS Package Number W14B,
LM139AWGRQMLV (Note 13)

See NS Package Number WG14A

Note 11: Available per JM38510/11201
Note 12: Available per SMD# 5962-8873901
Note 13: See STD Mil Dwg 5962R96738 for Radiation Tolerant Device
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Physical Dimensions inches (millimeters)

unless otherwise noted

0.785
(19.939)

MAX
- [l [%] [ [ [io] [5] [6]
(U.gg\ﬁn)\\) 0.220-0.310

(5.588;7.874)

L] L2 1 a0 [=0 LT L2

0.290-0.320 0.005 _, 0.200
(7.366—8.128) (O.anlzl) I‘ELASS 0.060 +0.005 - (5.080)
1 SEA;-A"” {1,524 :0.127) MAX ' §,020-0.060
' 2080089
0180 o | H ——] (0.508—1.524)
@s12) " ff
1 95° +5° 86°94° Tv_\ T
10° MAX 0.008-0.012
| (0.203-0.305)
[l 0310-0410 | 0.018 £0.003 *”‘ 01250200
(1.874-1041) 0.098 0125-0.200
a9 (0.457 +0.076) (3.175-5.080)
MAX BOTH ENDS 0.100 +0.010 0150
(2.540 +0.258) @8
MIN J14A (REV G)
Ceramic Dual-In-Line Package (J)
Order Number LM139J, LM139J/883, LM139AJ,
LM139AJ/883, LM239J, LM239AJ, LM339J
NS Package Number J14A
‘ 0.335-0.344 o
(8.509—8.738)
nAfAAATL
0.228 —0.244 30°
(5.791-6.198) | -
Yp
! /'\-> T)/
o P
LEAD NO. 1 ~ -
IDENT U U U Ub U U//
12 3 4 5 6 7 *
0.010 yax
(0.253)
gy Daso-os7
{3.810—3.988)
0.010 -0.020 0.058-0.069
[0.250—0.508) <" (1.346—1.753)
8° MAX TYP % 0.004-0.010
ALL LEADS (0.102—0.254)
&— - L SEATING g © 13 o ey 6 g oy g 0 g 1 ]

T PLANE T * i ?

0.008—0.010 ? 204 s 0.014—0.020

—_— 0.356 — - Y TYP

(0.203-0.254) 0.016 —0.050 ) (1210 -~ - (0.356 —0.508)
0.004 P

TYP ALL LEADS K (0.406 —1.270) TYP 0.008
(0.102) TYP ALL LEADS > (OTUS)

ALL LEAD TIPS M14A (REV H)

S.0. Package (M)
Order Number LM339AM, LM339AMX, LM339M, LM339MX, LM2901M or LM2901MX
NS Package Number M14A
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S
prd Physical Dimensions inches (millimeters) unless otherwise noted (Continued
(22 ]
=
=l
= 0.740—0.770
§ (18.80—19.56) -
Al - 2.286)
S [7] (7 (7 (7] (] (5] (5] .
~
8 H\ 0.250£0.010
o o/ (6.350 £0.254)
= PIN NO. 1 AN PIN NO. 1
d IDENT T (2] 3] 4] 15046] L] IDENT L2] [3
cov; 0.092 0.030 MAX
N (2337)  [(0.762) DEPTH
E OPTION 1 OPTION 02
~
% _0.135:+0.005 0.300-0.320
- {3.429%0.127) (7.620—8.128) 0.065
s 0.145-0.200 . 0.060 yo 4 1yp e
5 {3.683—5.080) (1.524) OPTIONAL
A AT L1 [ \
R '
4 1 g5° 450 0.008-0.016
0.020 A ~ 90° +4° TYP e —> {0203 —0.406)
{0.508)
0.125-0.150 [
K {3.175-13.810) > «Lﬂﬂﬁ 0.280
{1905 £0.381) < T
0.014—0.023 -
oass —ocea (VT I 0.10040.010 MIN
{0.356—0.584) | | 2I00E0.010
0.050:£0.010 1y 25400.250 +0.080
> {1:270-0.254) 0325 " g5
+1.016
<8.255 - 0.381) N14A (REV F)
Molded Dual-In-Line Package (N)
Order Number LM339N, LM339AN, LM2901N or LM3302N
NS Package Number N14A
-~ o ~—0.385 MAX —>
gg;g_, r_ 0.050 £ 0.005 — —>| <= 0.005 MIN TYP
‘TYP TP T
141 1] | 8 T
|| 0.370
|} |l 0.250
0.280 MAX ) 0.260
GLASS 0.235
[' _J 0.012
= I 0.008
_/ DETAIL A
DETAIL A 0.370
0.250
PIN #1
IDENT 1 7
gggi—»lL— gg:g TYP —>| l<— e 0.045 MAX W14B (REV J)
“TYp ' TYP
Order Number LM139AW/883, LM139W/883
NS Package Number W14B
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.390 MAX
[9.91]

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

L]

+.010
.4110.25)

CONTROLLING DIMENSION IS INCH
VALUES IN [ | ARE MILLIMETERS

LIFE SUPPORT POLICY

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

(R.015  TYP)
£0.38)
0°-4TYP
S.004 [0.13 % 1.[

.006
,040%.003 [o.1

[1.02%0.07)
TYP

é N\
410
i10
.250%: 939
SUPPLIER—/> 40,50
OPT 10N [6.35:3:33
L H H J
LEAD #1 IDENT/I]J ! ! |_| I_I |_|
N 1L '
0102002
i ' ' L017%.002 TYP
10.2520.053 £0.43%0.05)
.050%.002 TYP
3
£1.27%0.05] ~ .070%-010
[1.78:0:5]
T
045 MAX ——] SEATING PLANE .008%.004
(1,100 £0.2%0.1]

WG14A (Rev B)

Order Number LM139AWG/883, LM139WG/883
NS Package Number WG14A

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products
Stewardship Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification
(CSP-9-111S2) and contain no “Banned Substances” as defined in CSP-9-111S2.

National Semiconductor National Semiconductor
Americas Customer Europe Customer Support Center
Support Center Fax: +49 (0) 180-530 85 86
Email: new.feedback @nsc.com Email: europe.support@nsc.com
Tel: 1-800-272-9959 Deutsch Tel: +49 (0) 69 9508 6208
English Tel: +44 (0) 870 24 0 2171
www.national.com Francais Tel: +33 (0) 1 41 91 8790

National Semiconductor National Semiconductor

Asia Pacific Customer Japan Customer Support Center
Support Center Fax: 81-3-5639-7507
Email: ap.support@nsc.com Email: jpn.feedback@nsc.com

Tel: 81-3-5639-7560

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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