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& Single Supply or Dual Supplies D, DB, J, N, OR PW PACKAGE

® Wide Range of Supply Voltage (TOP VIEW)
2Vio36V 10UT(} 1 u14]O!JT3

® Low Supply-Current Drain Independent of 20UT[] 2 13[] oUT4

Supply Voltage ... 0.8 mA Typ veell s 12[] GND

® Low Input Bias Current . .. 25 nA Typ 2iN-[} 4 11{] 4IN+

® [ow Input Offset Current . .. 3 nA Typ 2IN+} 5 10[] 4IN-
Lw139) o R

® | ow Input Offset Voltage ... 2 mV Typ

# Common-Mode Input Voltage Range
Includes Ground FK PACKAGE

. . (TOP VIEW)
® Differential Input Voltage Range Equal to - - = -
Maximum-Rated Supply Voltage . .. +36 V 330Dd
¢ Low Output-Saturation Voltage y, AU
® Output Compatible With TTL, MOS, and Vv 32 1 2019
cc 4 18[] GND
. as 2IN- [ 6 16[] 41N+
description
p NC ] 7 15{] NC
These devices consist of four independent 2IN+ |] 8 14|:| 4IN—
; 8 1011 1213
voltage comparators that are designed to operate AAA——
from a single power supply over a wide range of Lo <
voltages. Operation from dual supplies is also % £ = % UZ,

possible as long as the difference between the two
suppliesis 2 Vto 38 Vand Vo is atleast 1.5V
more positive than the input common-mode symbol (each comparator)
voltage. Current drain is independent of the
supply voltage. The outputs ¢an be connected to
other open-collector outputs to achieve wire-AND
relationships.

The LM139 and LM138A are characterized for
operation from -55°C to 125°C. The LM233 and
LM238A are characterized for operation from
-25°C to 125°C. The LM339 and LM339A are
characterized for operation from 0°C to 70°C. The
LM2801 and LLM2901Q) are characterized for
operation from —40°C to 125°C.

NC — No infernal connection

Please be aware that an imporiant notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears al the end of this data sheet.
L A
PRODUCTION DATA informaticn is current as of publication daie, Copyright © 1996, Texas Instruments Incorparaled

Products conlorm to specificalions per the terms of Texas Instrumenta i
siandard warranty. Protiuction processing does nol necessarily include
testing ol ai) parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




LM139, LM139A, LM239, LM239A, LM339
LM339A, LM339Y, LM2901, LM2901Q
QUAD DIFFERENTIAL COMPARATORS

SLCSN0RC - OCTORER 1978 — REVISED NOVEMRER 1996

AVAILABLE OPTIONS

PACKAGED DEVICES

Vipmax SMALL CHIP CERAMIC | PLASTIC CHIF FORM
T W
A at25°C { QUTLINE (SDSE?)Z CARRIER DIP DIP Ils,a?: s
oyt {FK) W) (N)
) . 5my LM3239D LM339DBLE . . LM339N LM339PWLE
OCTC | amv | Lmaseap — LM339AN — LMa3eY
, . 5my LM238D LM238N
—25°C1085°C | 5y | (messaD LM239AN - -
N . LM2801D LM29010BLE . . LM2901PWLE o
—40°C10125°C | 7mv LM29010D T LM29010N -
5mvy LM139D LM139J LiM13aN
—85'C1o1258°C | 5my | LmiagaD - LMT3SAFK | | m139as | LM130AN — -
T The D package is available taped and reeled. Add the suffix R 1o the device type (e.g., LM339DR).
3 The DB and PW packages are anly available left-end taped and reeled,
§ Chips are tested at 25°C (see electrical characteristics).
L Veeo

schematic (each comparator)

IN +

80-uA
Current
Reguiator

ourt

All current values shown are nominal.

GND

Q’ TEXAS
INSTRUMENTS
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LM339Y chip information

This chip, when properly assembled, displays characteristics similar to the LM338. Thermal compression or
uitrasonic bonding can be used on the doped-aluminum bonding pads. Chips can be mounted with conductive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

.
L

Vee
3)
N+ O .
(6) ouT
IN- —O -
A 6
2 IN+
ouT o)
©) ~o— IN-
iN-I- + (1 4)
(8) ouT
IN- =
11)
(13) M/ IN+

00

o
-

ouT

{12)
GND
CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 x 4 MINIMUM

il‘llLll‘l‘ll\ll;lll‘l‘I|\|I|\|l|l|||I|1’I‘I|\|I|1|I

il

¥

49 .l TJmax =150°C

[\
R e e e e I R R B R N R R R R RN AR R RN TOLERANCES ARE £10%.
ALL DIMENSIONS ARE IN MILS.

*? TeExAS 3
INSTRUMENTS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply valtage, Vo (5ee Note 1) Ll 36V
Differential input voltage, Vip (see Note 2) ... .. 36V
Input voltage range, Vi (eitherinput) ... i -03Vio36V
Ouiput voltage, Vo ..o 36V
Quiput current, lg ... . il 20 mA
Duration of output short circuitto ground (see Note 3) ... ... i unlimited
Continuous tofal dissipation ... ... i e See Dissipation Rating Table
Operating free-air temperature range, Ta: LM139, LM13SA ... ... ... .. ... .. .. ... -55°C t0 125°C

LM239, LM23BA .. ... .. —-25°C to 85°C

LM339, LM33%A ... . .. 0°C to 70°C

LM2901, EM2901Q) .. ... —40°C to 125°C
Storage temperature FaNge .. .. —65°C to 150°C
Case temperature for 60 seconds: FKpackage ...... . ... ... .. ool Tl 260°C
Lead temperature 1,6 mm {1/16 inch} from case for 10 seconds: D, DB, N, or PW package ........ 260°C

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package

T Stresses beyond those listed under *absoiute maximum ratings” may cause permanent damage 1o the device, These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recomrmended operating condilions” is nol
implied. Exposure 1o absolute-maximum-rated condilions for extended periods may affect device reliability.

NOTES: 1. All valtage values, except differential voltages, are with respect 1o network ground.

2. Differential voltages are at IN+ with respect to IN—,

3. Short aireuits from oulputs 1o Voo can cause excessive healing and eventual desiruction.

DISSIPATION RATING TABLE
PACKAGE TA £25°C DERATING DERATE Ta=70°C Ta =85°C Ta=125°C
POWER RATING FACTOR ABOVETp POWERRATING POWER RATING POWER RATING
D 900 mW 7.6 mWIG 31°C 608 mW 494 mW —
DB 775 mw 6.2 mWrC 25°C 486 mwW 403 mw 165 mwW
FK 900 mw 11.0mwW/C 68°C 880 mwW 715 mwW 275 mwW
J 900 mwW 11.0mwW/rC 68°C B30 mW 715 mw 275 mwW
900 mw 9.2 mW/°C 52°C 736 mW 598 mwW —
PW 700 mW 5.8 mwrC 25°C 448 mW 364 mW 140 mW

{’e’ TEXAS
INSTRUMENTS
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E—

electrical characteristics at Ve =5V, Ta = 25°C (unless otherwise noted)

LM339Y
PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX
Voo =5V1030V, Vic = Vicemin.
Vio Input offset voltage Vo=14V 2 5 my
ho Input offset current Vo=14V 5 50 nA
1= Input bias current Vo=14V -25 -250 nA
. Oto
VicrR Common-mode input voltage range Voo-15 \'4
. . ) - Veo=15V, Vo=14Vio 114V,
Ayp  Large-signal diferential voltage amplification AL > 15 k& to VoG 25 100 Vimv
IOH High-level oertput current Vip=1V, VaoH=5V U1 50 nA
VoL  Low-level output voltage Vip=-1V, oL =4 mA 150 400 my
faL Low-level output current Vip=-1V, VoL=15V 6 16 mA
V=25V, No load 0.8 2
| Supply current {four comparators = - mA
CC pply { p ) Vo =130V, V=15V, ] o
No load
T Al characteristics are measured with zero comman-mode input voltage unless otherwise specified.
switching characteristics, Voo =5V, Tp =25°C
LM339Y
PARAMETER TEST CONDITIONS UnNIT
MIN @ TYP MAX
A . R|_ connected to § V through 5.1 k&, 100-mV input step with 5>-mV overdrive 1.3 .
esponse time u
P G =15pF%, See Note 4 TTLevel input step 0.3 '

b C| includes probe and jig capacilance.
MOTE 4: The response time specified is the interval between the input step function and the instant when the autput crosses 1.4 V.



IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advisas its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage ("Critical Applications™).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

in order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services deseribed herein. Neor does Tl warrant or represent that any license, either
express orimplied, is granted under any patent right, copyright, mask work right, or other inteliectual property
right of T1 covering or relating to any combination, machine, or process in which such semiconductor praducts
or services might be or are used.

Caopyright & 1996, Texas Instruments Incorporated



