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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 de-
signed 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.

Advantages
m High precision comparators
W Reduced Vpg drift over temperature

m Eliminates need for dual supplies

| Allows sensing near GND

B Compatible with all forms of logic

B Power drain suitable for battery operation

Features

m Wide supply voltage range
LM139 series, 2 Vpg to 36 Vpg or

+1 Vpg to £18 Vpg
LM139A series, LM2901 2 Vpg to 28 Vpg
LM3302 or £1 Vpg to £14 Vpg

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

B Low input biasing current 25 nA
m Low input offset current +5 nA
and offset voltage +3 mV

W Input common-mode voltage range includes GND

m Differential input voltage range equal to the power
supply voltage

B Low output saturation voltage 250 mV at 4 mA

m Output voltage compatible with TTL, DTL, ECL, MOS
and CMOS logic systems

Connection Diagrams

Dual-In-Line Package
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TOP VIEW TL/H/5706-2
Order Number LM139J, LM139J/883*, LM139AJ,
LM139AJ/883**, LM239J, LM239AJ, LM339J,

See NS Package Number J14A
Order Number LM339AM, LM339M or LM2901M

See NS Package Number M14A

Order Number LM339N, LM339AN,
LM2901N or LM3302N
See NS Package Number N14A

*Available per JM38510/11201
**Available per SMD # 5962-8873901
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TL/H/5706-26
Order Number LM139AE/883 or LM139E/883
See NS Package Number E20A
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TL/H/5706-27
Order Number LM139AW/883 or LM139W/883*
See NS Package Number W14B

©1995 National Semiconductor Corporation TL/H/5706

RRD-B30M115/Printed in U. S. A.

COEEINTT/LO6CINT/6EEINT/6ECINT/6ELINT

sJojeiedwon penp abe}joA 19SH (O MO J9aMod MO



O0A G'LsOp
OQyw 9l 09 9l 09 9l 09 9l 09 9l 09 9l 09 ‘0=(+INIp 00p | = (ZNIA| usung YuIS INdINO
(2 ®10N)
stl el el el el el el ‘UN 1'G=Td Odp g=TTHA awi| esuodsey
‘UM 1'G=1d O0p g="THA ©OdA y7|| owi] ssuodsey
su 00€ 00€ 00€ 00€ 00€ 00¢ =334 ‘Bumg 01607 711 =NIA [eubis ebue
OQA 11 03 O0A | =OA
AW/A o€ 00l g2 00z 0§ 002 05 002 0§ 002 05 QaAGL= 4 A‘UAGLZ Y ures abejjop
(O 82 = + A ‘20€ENT)
OQyw| gz 0O} gz 01 Gz ot gz 01 G2 0l ‘A9E= 1A ‘0 =Ty
Odyw| 02 80 0z 80 02 80 0z 80 0e 80 0Z 80 ‘si0jesedwo) e uo oo =Ty wieun) Aiddng
(9 @10N) abuey abeyon
O0A G L— 4 A SL—+A 0G5 L—4+A 0 [SL—+A 0[S H—+A 0 [SH—+A 0 |(O9A 82 = + A ‘20€€INT) OIA 0€ = + AjPPON-UOWWOD Indu]
O0dyu| ook ¢ 05 § 0S5 0'G gz o€ 05 0's gz 0¢ A0 =W (5Nl (NI yusung 1esy0 indu
N0 =WOA ‘(g al0N) ‘ebury seaur
O0yu| 005 G2 0sz G2 0sz sz 00+ G2 0sz sz 00+ G2 urndino ypm (NI so CHNI| - quewng seig indu
O0aw| o0z € 0L 02 0s 02 05 02 02 ol 0z 01l (6 ©10N)| ©BB}OA 10SHO INdy|
xey dApuin|l xew dALuin| xep dAl  uy xely dApuin|l xew dAl  uy xely dALuin
s|u suonipuo Jajawele
nun 2OEEN L0621 6SENT ‘652N 6SLINT _ V6EENT ‘V6ETNT V6ELN HIpUoO ¥ d
(paress asimiayio ssejun ‘0,52 = V1 9IA 5= 4 A) §9ISII9}ORIBYD |BO11}09|T
0.09¢ 0,092 (spuodss | ‘Buliep|os)
A009 A009 (4d 00+ yum seues ul ¥ g°1) Bunes as3 ainjesedwsa] pes

0.0¢¢
O.5l¢e

0.09¢

0098+ 01 0,07 —

COEEN

'$80IABP JUNOW 8BNS Bulep|os JO SPoYIBW Jayio
10}  AjIqeljeY 10Npoid U0 10843 JIey] pue spoyie|y Bununoly 8oepns,, 05+-NY 993

0.0¢¢
O.51e

0.09¢
0,62+ 01 0,56 —
0,68+ 01 0.0V —

0,98+ 01 0.G¢—
0,04+ 01 0.0

L062INT

0,05} + 01 0,59 —

snonuiuo)
(spuodses G|) patesyu
(spuooss 09) eseyd Jodep
abexyoed aulinQ |lews
(spuooses g}) buuspjog MW 050+
abesoed auri-ul-reng
uonewJoyu| Buleplog YW 0G
V6ELNT/6ELINT
1062\ oa 0dp g'0— oa
V6E2NT/6E2NT N 82 woe heo A
VEEENT/6EENT 82

abuey ainjesedws | Buneledo

V6EEINT/VE6ECINT/VEELINT
6EEINT/6ECINT/6ELINT

CO0EENT

OdA y1LF 1000A 82

0,05} + 01 0.59—

OdA g1 F 10007 9g

snonuiuoy

abuey ainjesodws | ebelolg

(2 ®10N)

‘aND 01 ¥nduID-Hoys INdInO

MW 092
MW o6l
MW 0g01

(1 ®10N)

yw 0s

abesjoed supno |lews

dia Aune
did peploN
uonedissiq Jomod

(e @10N)

{Qap g'0— >NIp) Jusung indyy

9e+ 0300 €°0—

0dp 9g (8 @10N) ob®10

062N

V6EEINT/VEESNT/VEELINT

6EENT/6ECINT/6ELINT
(01 ©10N) °"suonesydads pue AjjiqejieAe 10} S10INQLISIQ/391J0 SSJBS J0}ONPUOIIWAS [BUOIIEN 3Y} }orIU0D asea|d ‘pasinbal ate saoinap payoads aoedsolay/Ateyin 3
wmc_uﬁm_ wnuwixe aynjosqy

obe}joA Induy|
A Indu| [enusayig

+A ‘ebeyjop Aiddng




‘suoeolyioads Atepjiw 6€ LN 104 X6€LSLIH 0} pue suonedloads Areyliw Ve LINT 104 XVEELSLIY O} Jojey 01 810N

-00A gz 0} O0A G woy 4 A ‘20EENT 104 "D.52 ¥e “(FdA 6L — 4+ A 0} DdA () ebues spow-uowwod ndul |iny Y} Joao pue OdA og 03 OdA g woy A Yim 30 =Sy DdA 'L =OA ‘uiod youms ndino 1y :6 810N

(0,62 1B) (pasn yi ‘Aiddns Jemod aalrebau auyy jo epnjubew ey} mojeq IdA g0 10) OTA g'0— UeY} S8 89 JOU }snw

oje)s obe)joA Indul mo| 8y | "aYels Indino Jedoid e epiroid [jim Jojesedwod sy} ‘eBues apoW-UOWWOD By} UM sulewsl aBe} oA Jayio oy se Buol sy “jaas| Ajddns Jemod ay) peeoxe Aew abe}joA ndul JO SUOISINOXS SANISOd 8 310N
‘uonoes solsleloeIeYD BouewIoNad [eoldA} e8s ‘paulelqo aq ued su Qg sieubis aAuplano Jable| 104 ‘BALPIaA0 AW G Yum dals Indul AW QL B SI palyioads swiy esuodsal ay] 2 910N

"+ A Jo epnyubew sy} jo Juspuadapur (Z0EEINT 10} AGZ) oBewep inoyum A o+ 0}

06 ueo syndul Yy1oq Jo Jayye INg ‘0,52 1B AG L — 4+ A S! oBuel abejjon spow-uowwod sy} Jo pus Jaddn ay] ‘Ag 0 uey) aJow Aq aanebau of o) pamojie eq jou pinoys abe}jon [eubis ndul Jayye Jo abe}joA apow-uowwod Indul 8y :9 aJON
"seul| Indul Jo aouslajel B} UO S)sixe abueyd Bulpeol ou os IdINo By Jo Blels BU} JO JUBpUBdepul JUBISUOD Ajenussse si uaLNd siyL “ebels Indul dNd 8y} 0} @np D] 8y} JO N0 SI JUBLND Indul BY) JO UONOBIIP BY| G 3JON
"0.58+ SY1S0,07— s obues ainjesedws) 0SSN ‘LOBZINT Uk PUB ‘0.0L + SV 1 50,0 0} pajwl| a1e

suoneoyoads ainjesedwe} YEEENT/6EENT 8Ul ‘0,58 + S Y1 S 0,52 — O} paliwl| aie suoneoyoads ainjesedwa} |[e ‘VEEZINT/6EZNT 8Ul YUUM 'VEELINT/BELINT 8UY 10} ‘D52 1 + S V150,55 — O} payl| a1 suoiedyloads esay | y 910N
0(.52 1) 90\ £'0— UeY) Jejeelb anjea e 0) suinel urebe ‘aalebau sem yoiym ‘ebe}joA Indul sy Usym ysijge)se-ai |[Im S8}els Indino [eWIOU PUB BAIONIISAP JOU SI SIY| "oAlebau usALp siIndul Ue Jey) uoieinp awi ey Jo} (9ALPIaA0
obie| 1o} punoib o} Jo) [ons] 8BE}OA | A BU) 0} 06 0} sioyesedwod sy Jo sebeyjoa Indino sy} esneo Ueo UoNoE Jojsisuel sy “diyo D] 8y} Uo Uonoe Jojsisuel) onisesed NdN [elele| OS[e SI 918y} ‘UONOE BpOIP SIY) 0} UoIPPE U] ‘sdwejo
opolp indur se Bunoe Aqeey) pue peselq piemio) Bulwooeq sioisisuel) dNd Indul 8y} Jo uonoun| 8seq-10108]|00 8} 0} anp s }| "oAleBau UsALp sI spes] indul 8y} Jo Aue Je 8be}joA By} Usym isixe Ao [m JusLnd indul SIy] :g 910N
‘4 A\ Jo spnuubew sy Jo Juspuadspul Yw oz Ajerewixoidde sijusno 1ndino wnwixew ay) ‘punolb 0} suNdJI0 1oys BulispIsuod USYA UoloNIISep [enjuaAe pue Bullesy aAISSeoXe asned ued 4 A 01 Indino 8y} WoJy SINOLID LOYS :Z 310N
‘ejelnjes 0} pamoj[e ale siojsisuel} indino ey papiroid ‘(Mw 001 > dd) lews Aian uonedissip

diyo ay} sdesy sindino ey} Jo onsusloBIEYd , 440-NO,, ©Y} pue uonedissip selq moj 8y "ainjesadwa) uonoun| wnwixew O,0G L & U0 paseq payelap oq IsnW 6 LN PUB 6EZINT 8UL Jusique Jre |is e ul Buneledo ‘preoq Hnouio pejund
B Ul paJop|os 8oIAep 8y} 10} saldde yoiuym M /0,56 JO eoUBlsISal [eway} B pue ainjeledwe} uonoun! wnwixew 9,621 B U0 peseq psjelap oq 1snw ZOEEINT ‘LO6ZINT ‘VEEENT/6EEINT oU} ‘seinjesadws} ybiy je Bupessdo 104 :| 8}0N

(g 810N) ‘(pesn §
Oap 82 9e 9e 9€ 9¢ o€ ‘A 10) O0A 0z NIA |[e desyy|ebeyjoA indu| [enusieyid
(OdA 82=OA ‘20eeNT) “O9A 06 =ONA
Oayr| o} ot ol o'l o'l o'l ‘0="{("INIp ©0dp | =(+)NIp| Jueung ebeses Indino
vuw 7 SHNIS)
Odaw| o0z 00, 0OV 00 002 002 002 ‘0=(+INIp OQp | = (=INIp abejjo uoneinjes
(9 ®10N) obuey abejon
O4A 02— +A 0 02— +A 0 (02— +A 02— +A 0 (02— +A 0 [02—+A 0 |(PAa 8z = +A 206eWT) 29N 08= +A|  ©POWN-UOWIWOD Indu|
(g ©10N) A0 =IO ‘ebuey Jesur
OQyu| 000l 00S 002 00 00¢e 00 00g urndino yum (NI o (NI uewng seig nduj
O0yu| oog 00z 08 051 001 051 00l A0 =WOA (NI (NI ueLND 18SHO Indu|
S0aw|  or Gl 6 06 06 oY oY (6 ®10N) 8B®. oA 198O Indu|
xew dAL uin| xew dAL win| xew  dAL uin| xew dAL win| xew  dAL uig | xewy  dAL uin
sjun - - suonpuo)d lajaweled
20EENT L0621 6EENT ‘652N 6ELINT V6EENT ‘V6ETINT V6ELINT
(ra10N 99705 = + A SIIISII9}ORIBYD |BO11}09|T
O0p G=0p eung
oayu o 1o o o 10 10 ‘0={(=INIpOap | = (+)NIp sbeyes Indino
vuw 7 SANIS)
O0Aw | 005 OS2 00y 052 007 0Se 00¥ 052 00¥ 052 00y 0S2 ‘0=_+INIp 00p | =(=NIp | obejjoA UOHERINES
xew dAL uiy [ xey dAL wn [ xely dAL win | xew dAL win | xepn dAL uin | xely dAL uin
sHu suoljipuo J91wele
nun 2OEEN LO6ZIN 6EEINT ‘652N 6ELINT V6EENT ‘VE6ETINT V6ELINT HIpUGD ¥ d

(Penunuo) (patess asimisio ssejun 0.5z = V1 0UA 5= 1 A) SOI)SIID}ORIRYD |BI14]109]]




Typical Performance Characteristics Lm139/.M239/LM339, LM139A/LM239A/LM339A, LM3302
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Typical Performance Characteristics Lm2901
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Application Hints

The LM139 series are high gain, wide bandwidth devices
which, like most comparators, can easily oscillate if the out-
put 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 in-
tervals unless hysteresis is used. If the input signal is a
pulse waveform, with relatively fast rise and fall times, hys-
teresis is not required.

All pins of any unused comparators should be grounded.
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 Vpc to 30 Vpg.

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

Typical Applications v+ = 5.0vpg)

Basic Comparator Driving CMOS

+5.0 Voc

+Vin O

+VRee

TL/H/5706-3

AND Gate

v

1

39K i
+0.375 =

100k "

A 1/4 LM139 t
100k =

8 +
100k

¢ Tk f=A-B-C

TL/H/5706-8

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
Vpc (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 collec-
tors can be tied together to provide an output OR’ing func-
tion. 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 out-
put voltage will rise very rapidly. The output saturation volt-
age is limited by the approximately 60Q Rgat 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.

Driving TTL

+5 Vpc

1/4 DMSAXX

1/4 MMBACX X

TL/H/5706-5
TL/H/5706-4

TL/H/5706-9




Typical Applications (v+=15vp) (Continued)

One-Shot Multivibrator
v

i

1N914 1/4 LM139 Vo

0.001 ,:F

r
im N91a

Bi-Stable Multivibrator

v

{

TL/H/5706-10

S
~— +15V
JL,

TL/H/5706-11

One-Shot Multivibrator with Input Lock Out
v

iy

ul=

we =,
0

Vo

1/4LM139

1/4 LM139

TL/H/5706-12




Typical Applications (v+ =15 vp) (Continued)

ORing the Outputs

Large Fan-In AND Gate
v#

1/4 LM139

1/4 LM139 Vour

100k
>
§10k
<
100k
1 —
— A Vour=A-B-C-D
o D2 -
B Ot
03
c 1/4 LM139
D4
D 0—1
|

1
ALL DIODES
1N914

V' pr— D

f

TL/H/5706-13 174 LM139

Pulse Generator Ot

vt
TL/H/5706-15

80 pF

1/4 LM139

* FOR LARGE RATIOS OF R1/R2,
D1 CAN BE OMITTED.

TL/H/5706-17




Typical Applications (v+=15vp) (Continued)

Time Delay Generator

v
<
10k & 15k t 200k 3.0k
? } :’ 10M ’

10k

+Vin O

INPUT GATING SIGNAL

ve—

0
to t
1/4 LM133

Non-Inverting Comparator with Hysteresis
v

TL/H/5706-18

51k

TL/H/5706-14

Inverting Comparator with Hysteresis
v

TL/H/5706-19




Typical Applications (v+ =15 vp) (Continued)

Squarewave Oscillator

t~ 100 kHz

TL/H/5706-16

Basic Comparator
v

+Vier

TL/H/5706-21

Limit Comparator
V* (12 Vpe)

2R
+VaEs Hi QA A ] +

1/4 LM139

Lawe (@

*Vin

2N2222

1/8LM129
2Rg

+Vaer Low O AAA——r——d

TL/H/5706-24

Comparing Input Voltages
of Opposite Polarity

100k w2222

VN,

“Vin,
1/4 LM138

Output Strobing
v

Vo

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

Crystal Controlled Oscillator
v

200k 2.0k
100k

0.1uF

E

CRYSTAL
200k 1 =100 kHz

Vo

TL/H/5706-20

STROBE
INPUT

TL/H/5706-22

TL/H/5706-25
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Typical Applications (v+=15vp) (Continued)

Z21NndLno

Lindino QO

Iur

(e,

+

GELWT b/

UA -

BELWT v/

ol

10§

A\

ZHY 004 >°452H 002

OdA 05 + SOAS00AW 052 +

O0A 0g+ = +A

09A Aouanbaig-ybiH apesag-om |

A10NdNI
JIVII0A
“1041NOD
AIN3IND3IYS
o+

10



Typical Applications (v+ =5 vpc) (Continued)

Transducer Amplifier Zero Crossing Detector (Single Power Supply)
v v
10k 3.0k
MAGNETIC
PICKUP " O Vo

10k

TL/H/5706-30
TL/H/5706-28

Split-Supply Applications (v+=+15vpcand v—=—15Vp()

MOS Clock Driver
v

3.9
<
! [ 1/4 LM139 N Ooa
a.zu? % §
9 ) MH0025
o8
+
1/8 LM138
- 12
>
6.8k

v
TL/H/5706-31

1




Split-Supply Applications (v+ = +15vpc and V- = — 15 Vpg) (Continued)

Comparator With a Negative
Zero Crossing Detector Reference

vt v

TL/H/5706-32 TL/H/5706-33

Schematic Diagram

3.54A

FonY

‘D 100.A

+INPUT a1

ouTPUT

—INPUT O =

TL/H/5706-1
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Physical Dimensions inches (millimeters)

0.200+0.005
(5.080£0.127)
TYP

0.350 +0.008

Order Number LM139AE/883 or LM139E/883
NS Package Number E20A

V2 e
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l!"!-l 0.045-0.055 A |
—N=n—n—n—n 4 [ (1.143-1.397)
DETAIL A TP 0.067-0.083
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Detail A
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0.022-0.028
(0559 u7m

1y
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E20A (REV DI

0.220-0.310
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0.200
{5.080)
MAX  §.020-0.060

0.005
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(0.127) GLASS
min SEALANT

(0.508—1.524)

86°94° TVF\

Ceramic Dual-In-Line Package (J)

LM139AJ/883, LM239J, LM239AJ, LM339J
NS Package Number J14A

Order Number LM139J, LM139J/883, LM139AJ,

f
/10" MAX 0.008-0.012 \l 1
0.310-0.410 (0.203-0.305) N

o am | ]| el s
(2.489) (3.175-5.080)

MAX BOTH ENDS . 0.100 +0.010 0.150

(2.540 +0.254) aan

MIN J14A (REV G)

14




Physical Dimensions inches (millimeters) (Continued)

0.335-0.344
(8.509 —8.738)

0.228-0.244 N
(5.791-6.198) ) - $3P
) >
/"/
LEAD NO. 1 -
IDENT tj U U U U U i
2 3 4 5 6 1
0.010 yax
{0.258)
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> Geto-3.09) |
0.053-0.069
0.010-0.020 . _0.053-0.069
{0.254 0.508) <" [ (1.346-1.753)
8° MAX TYP + 0.004—0.010
ALL LEADS . (0-102—0.254)
y
}—mff SEATING L : Y
PLANE T ?
0.008—0.010 T 20U 050 0.014-0.020
{0.203-0.254) 0.416 - 0.050 038 G2 “ ’ {0.356—0.508) "
TYP ALL LEADS 0.004 {0.306—1.270) vp 0.008
0102 TYP ALL LEADS 0.203
ALL LEAD TIPS MIaA eV )
S.0. Package (M)
Order Number LM339AM, LM339M or LM2901M
NS Package Number M14A
0.740-0.770
(18.8019.56)
0.090
> @.286)
(2] () [ (]
0.250+0.010
O (6.350 10.254)
PINNO.1 "
IDENT LI I sAs] 2
0.092 0.030 mAX
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0.135+.0.005 0.300-0.320
{3.4290.127) 17.620—8.128)
{7.620—8.128) 0.065
0.145—0.200 0.060 2° TYP el
{3.663—5.080) il =T R /'\ I‘upmm (1.651)
1 k| [ \! )
) 7# 4
o 5o 0.008-0.016
0.020 Yy 90° £4° TYP A - _(II.ZDS—(] 406) T
{0.508) -
MmN 0.125-0.150 P 0.075£0.015
il Lo
0.014-0,023 3
0385 —aosan T I 0.100+0.010 MIN
0.356 —0.584) | oAl
: ’ 0.050:£0.010 ~ ez "
> I~ o " oas tyoe
+1.016
(8'255 - U.JB1) NI14A (REV F

Molded Dual-In-Line Package (N)
Order Number LM339N, LM339AN, LM2901N or LM3302N
NS Package Number N14A
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LM139/LM239/LM339/LM2901/LM3302

Low Power Low Offset Voltage Quad Comparators

Physical Dimensions inches (millimeters) (Gontinued)

0.080
— = 0.050 |«—0.385 MAX —>
0.045 _
aling 0.050 £ 0.005 —>1 [ 0.005 MIN TYP
0.026
P e .
1411 8 T
! ! 0.370
I 0.250
B 0.280 MAX ) 0.260
2 GLASS 0.235
DETAIL A 0.370
0.250
PIN #1
IDENT |7
gggi-» F— gg:g TYP —>J l«— le— 0.045 MAX
.TYP ' TP

Order Number LM139AW/883 or LM139W/883

NS Package Number W1

LIFE SUPPORT POLICY

4B

DETAIL A

_J 0.012

0.008

W14B (REV J)

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 OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

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.

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.

National Semiconductor National Semiconductor

Corporation Europe

1111 West Bardin Road Fax: (+49) 0-180-530 85 86

Arlington, TX 76017 Email: cnjwge @tevm2.nsc.com

Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85

Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
Italiano ~ Tel: (+49) 0-180-534 16 80

o)

National Semiconductor
Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

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.




