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QUAD DIFFERENTIAL COMPARATORS

Check for Samples: LM139, LM239, LM339, LM139A, LM239A, LM339A, LM2901, LM2901AV, LM2901V

FEATURES
* Wide Supply Ranges * Low Input Bias Current: 25 nA (Typ)
— Single Supply: 2V to 36 V * Low Input Offset Current: 3 nA (Typ) (LM139)
(Tested to 30 V for Non-V Devices and 32 V « Low Input Offset Voltage: 2 mV (Typ)
for V-Suffix Devices) « Common-Mode Input Voltage Range Includes
— Dual Supplies: 1 V to 18 V Ground

(Tested to £15 V for Non-V Devices and
+16 V for V-Suffix Devices)

* Low Supply-Current Drain Independent of
Supply Voltage: 0.8 mA (Typ)

» Differential Input Voltage Range Equal to
Maximum-Rated Supply Voltage: +36 V

» Low Output Saturation Voltage
* Output Compatible With TTL, MOS, and CMOS

LM139, LM139A. .. D, J, OR W PACKAGE LM139, LM139A. . . FK PACKAGE
LM239...D, N, OR PW PACKAGE (TOP VIEW)
LM239A. .. D PACKAGE - - -
LM339, LM339A. .. D, DB, N, NS, OR PW PACKAGE 8 8 %) 8 8
LM2901 ... D, N, NS, OR PW PACKAGE -2 F
(TOP VIEW) /g | |
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NC - No inter nal connection
DESCRIPTION/ORDERING INFORMATION

These devices consist of four independent voltage comparators that are designed to operate from a single power
supply over a wide range of voltages. Operation from dual supplies also is possible, as long as the difference
between the two supplies is 2 V to 36 V, and V¢ is at least 1.5 V more positive than the input common-mode
voltage. Current drain is independent of the supply voltage. The outputs can be connected to other open-
collector outputs to achieve wired-AND relationships.

The LM139 and LM139A are characterized for operation over the full military temperature range of -55°C to
125°C. The LM239 and LM239A 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 LM2901, LM2901AV, and LM2901V are characterized for
operation from —40°C to 125°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA oo i cure e of pblcaion e Copyight 16792012, Texas nsruments ncorporated
Instruments standard warranty. Production processing does nhot On %rodulcts corrpplle_mt to ’\gngRFI'|385h35v alldparametedrs are
necessarily include testing of all parameters. tested unless otherwise noted. On all other products, production

processing does not necessarily include testing of all parameters.
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Table 1. ORDERING INFORMATION®

Viomax @ ORDERABLE TOP-SIDE
Ta AT 25°C MAX Vee PACKAGE PART NUMBER MARKING
PDIP — N Tube of 25 LM339N LM339N
Tube of 50 LM339D
SOIC-D LM339DR LM339
Reel of 2500
LM339DRG3
5mVv 30V
SOP — NS Reel of 2000 LM339NSR LM339
SSOP - DB Reel of 2000 LM339DBR LM339
Tube of 90 LM339PW
TSSOP - PW L339
0°C to 70°C Reel of 2000 LM339PWRG3
PDIP — N Tube of 25 LM339AN LM339AN
Tube of 50 LM339AD
SOIC-D LM339A
Reel of 2500 LM339ADR
2mv 30V SOP - NS Reel of 2000 LM339ANSR LM339A
SSOP - DB Reel of 2000 LM339ADBR L339A
Tube of 90 LM339APW
TSSOP - PW L339A
Reel of 2000 LM339APWR
PDIP — N Tube of 25 LM239N LM239N
Tube of 50 LM239D
SOIC-D LM239DR LM239
5mV 30V Reel of 2500
LM239DRG3
—25°C to 85°C
Tube of 90 LM239PW
TSSOP - PW L239
Reel of 2000 LM239PWR
Tube of 50 LM239AD
2mv 30V SOIC-D LM239A
Reel of 2500 LM239ADR
PDIP — N Tube of 25 LM2901N LM2901N
Tube of 50 LM2901D
SOIC-D LM2901DR LM2901
Reel of 2500
7 mV 30V LM2901DRG3
SOP - NS Reel of 2000 LM2901NSR LM2901
—40°C to 125°C Tube of 90 LM2901PW
TSSOP - PW L2901
Reel of 2000 LM2901PWRG3
2 mV 32V SOIC-D Reel of 2500 LM2901VQDR L2901V
m
TSSOP - PW Reel of 2000 LM2901VQPWR L2901V
2 mV 32V SOIC-D Reel of 2500 LM2901AVQDR L2901AV
m
TSSOP - PW Reel of 2000 LM2901AVQPWR L2901AV
CFP -W Tube of 25 LM139W LM139W
CDIP -1J Tube of 25 LM139J LM139J
5mV 30V LCCC - FK Tube of 55 LM139FK LM139FK
Tube of 50 LM139D
SOIC-D LM139
Reel of 2500 LM139DR
-55°C to 125°C
CFP -W Tube of 25 LM139AW LM139AW
CDIP -J Tube of 25 LM139AJ LM139AJ
2mVv 30V LCCC - FK Tube of 55 LM139AFK LM139AFK
Tube of 50 LM139AD
SOIC-D LM139AD
Reel of 2500 LM139ADR

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.
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SYMBOL (EACH COMPARATOR)

IN+

ouT
IN-

SCHEMATIC (EACH COMPARATOR)

® Vee

80-pA
Current
Regulator

ouT
GND
All current values shown are nominal.
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ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT
Vee Supply voltage @ 36| V
Vip Differential input voltage ® 36| V
\ Input voltage range (either input) -0.3 36 Y
Vo Output voltage 36 Y
lo Output current 20 mA
Duration of output short circuit to ground ® Unlimited
D package 86
DB package 96
B3a Package thermal impedance, junction to free air® ©) N package 80| °C/w
NS package 76
PW package 113
FK package 5.61
B3c Package thermal impedance, junction to case(”) ®) J package 15.05| °C/W
W package 14.65
T, Operating virtual-junction temperature 150 °C
Case temperature for 60 s FK package 260 °C
Lead temperature 1,6 mm (1/16 in) from case for 60 s J package 300 °C
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximume-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to network ground.

(3) Differential voltages are at IN+ with respect to IN-.

(4) Short circuits from outputs to V¢ can cause excessive heating and eventual destruction.

(5) Maximum power dissipation is a function of T; (max), 834, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (T; (max) — Ta)/0;4. Operating at the absolute maximum T, of 150°C can affect reliability.

(6) The package thermal impedance is calculated in accordance with JESD 51-7.

(7) Maximum power dissipation is a function of T (max), 8;c, and T¢. The maximum allowable power dissipation at any allowable case
temperature is Pp = (T; (max) — T¢)/0;c. Operating at the absolute maximum T; of 150°C can affect reliability.

(8) The package thermal impedance is calculated in accordance with MIL-STD-883.

4 Submit Documentation Feedback Copyright © 1979-2012, Texas Instruments Incorporated
Product Folder Links: LM139 LM239 LM339 LM139A LM239A LM339A LM2901 LM2901AV LM2901V


http://www.ti.com/product/lm139?qgpn=lm139
http://www.ti.com/product/lm239?qgpn=lm239
http://www.ti.com/product/lm339?qgpn=lm339
http://www.ti.com/product/lm139a?qgpn=lm139a
http://www.ti.com/product/lm239a?qgpn=lm239a
http://www.ti.com/product/lm339a?qgpn=lm339a
http://www.ti.com/product/lm2901?qgpn=lm2901
http://www.ti.com/product/lm2901av?qgpn=lm2901av
http://www.ti.com/product/lm2901v?qgpn=lm2901v
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLCS006S&partnum=LM139
http://www.ti.com/product/lm139?qgpn=lm139
http://www.ti.com/product/lm239?qgpn=lm239
http://www.ti.com/product/lm339?qgpn=lm339
http://www.ti.com/product/lm139a?qgpn=lm139a
http://www.ti.com/product/lm239a?qgpn=lm239a
http://www.ti.com/product/lm339a?qgpn=lm339a
http://www.ti.com/product/lm2901?qgpn=lm2901
http://www.ti.com/product/lm2901av?qgpn=lm2901av
http://www.ti.com/product/lm2901v?qgpn=lm2901v

13 TEXAS
INSTRUMENTS

www.ti.com

LM139, LM239, LM339
LM139A, LM239A, LM339A
LM2901, LM2901AV, LM2901V

SLCS006S —OCTOBER 1979—-REVISED AUGUST 2012

ELECTRICAL CHARACTERISTICS
at specified free-air temperature, V¢ =5 V (unless otherwise noted)

1 2 LM139 LM139A
PARAMETER TEST CONDITIONS® T @ UNIT
MIN TYP MAX MIN  TYP MAX
Vec=5V1t0 30V, 25°C 2 5 1 2
Vio  Input offset voltage V\c = Vicr Min, mV
Vo=1.4V Full range 9 4
25°C 3 25 3 25
lio Input offset current Vo=14V nA
Full range 100 100
) 25°C -25 -100 —25 -100
Iis Input bias current Vo=14V nA
Full range -300 -300
. 25°C 0to 0to
V Common-mode input- Vec - 15 Vee —15 v
IR yoltage range® Eull 0to 0to
ull range
€1 Ve -2 Voo -2
Large-signal differential- Vees =27.5 Y, o
Avo voltage amplification Vo=-5Vto5V 25°C 200 50 200 vimv
_ Vou=5V 25°C 0.1 0.1 nA
lon  High-level output current Vp=1V
Von =30V | Full range 1 1 MA
v Low-level outout volt v v 4 mA 25°C 150 400 150 400 v
ow-level output voltage =-1V, =4m m
ot P g P ot Full range 700 700
loL Low-level output current Vp=-1V, Vg =15V 25°C 6 16 6 16 mA
loe  SuPply current Vo=25V, No load 25°C 0.8 2 0.8 2| maA
(four comparators)

(1) All characteristics are measured with zero common-mode input voltage, unless otherwise specified.
(2) Full range (MIN to MAX) for LM139 and LM139A is —55°C to 125°C. All characteristics are measured with zero common-mode input

voltage, unless otherwise specified.

(3) The voltage at either input or common-mode should not be allowed to go negative by more than 0.3 V. The upper end of the common-
mode voltage range is Vcc+ — 1.5 V; however, one input can exceed V¢, and the comparator will provide a proper output state as long
as the other input remains in the common-mode range. Either or both inputs can go to 30 V without damage.

SWITCHING CHARACTERISTICS
Vee =5V, Ta = 25°C

LM139
PARAMETER TEST CONDITIONS LM139A | uNIT
TYP
100-mV input step with 5-mV overdrive 1.3
Response time R Eonnectc(elc)i (tzo) 5V through 5.1 kQ, .D p us
CL=15pF TTL-level input step 0.3
(1) C, includes probe and jig capacitance.

(2) The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V.
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ELECTRICAL CHARACTERISTICS
at specified free-air temperature, V¢ =5 V (unless otherwise noted)

LM239 LM239A
PARAMETER TEST CONDITIONS® T, @ LM339 LM339A UNIT
MIN TYP MAX MIN TYP MAX
Vee=5Vto 30V, 25°C 2 5 1 3
Vo  Input offset voltage V\c = V|cr Min, mV
Vo=14V Full range 9 4
25°C 5 50 5 50
lio Input offset current Vo=14V nA
Full range 150 150
) 25°C —25 -250 -25 -250
s Input bias current Vo=14V nA
Full range -400 -400
. 25°C 0to 0to
v Common-mode input- Vec - 15 Ve - 1.5 v
ICR  yoltage range® Ul 0to Oto
ull range Vee -2 Vee -2
i . ol VCC =15 V.
Avp \';gﬁge:'gpna'"‘fjifaeggg“a' Vg =14V i011.4 YV, 25°C 50 200 50 200 Vimv
g€ amp R, 215KkQ to Ve
) Voyu=5V 25°C 0.1 50 0.1 50| nA
lon  High-level output current  |Vp=1V
Von =30V | Full range 1 1| pA
v Low-level outout volt v 1v | 4mA 25°C 150 400 150 400 v
ow-level output voltage =-1V, =4m m
ot P g P ot Full range 700 700
loL Low-level output current Vp=-1V, VoL=15V 25°C 6 16 6 16 mA
loe  SuPply current Vo=25V, No load 25°C 0.8 2 0.8 2| mA
(four comparators)

(1) All characteristics are measured with zero common-mode input voltage, unless otherwise specified.

(2) Full range (MIN to MAX) for LM239/LM239A is —25°C to 85°C, and for LM339/LM339A is 0°C to 70°C. All characteristics are measured
with zero common-mode input voltage, unless otherwise specified.

(3) The voltage at either input or common-mode should not be allowed to go negative by more than 0.3 V. The upper end of the common-
mode voltage range is Vcc+ — 1.5 V; however, one input can exceed V¢, and the comparator will provide a proper output state as long
as the other input remains in the common-mode range. Either or both inputs can go to 30 V without damage.

SWITCHING CHARACTERISTICS
Vee =5V, Ta = 25°C

LM239
LM239A
PARAMETER TEST CONDITIONS LM339 UNIT
LM339A
TYP
100-mV input step with 5-mV overdrive 1.3
Response time (I';’L Sonnectt(-:‘lc)! (tzc; 5V through 5.1 kQ, .D p us
L=15pF TTL-level input step 0.3
(1) C,includes probe and jig capacitance.
(2) The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V.
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ELECTRICAL CHARACTERISTICS
at specified free-air temperature, V¢ =5 V (unless otherwise noted)

1 5 LM2901
PARAMETER TEST CONDITIONS® Ty @ N TP MAX UNIT
Non-A devi 25°C 2 7
. on-A devices
Vic = Vicr Min, Full range 15
Vio Input offset voltage Vo=14V, @ Py 1 ) mV
Vee =5 Vio MAX A-suffix devices
Full range 4
25°C 5 50
lio Input offset current Vo=14V nA
Full range 200
) 25°C -25 -250
Iis Input bias current Vo=14V nA
Full range -500
_ 25°C Oto
V Common-mode input- Ve - 15 v
ICR  voltage range® Eul 0to
ull range
9 Voo -2
Large-signal differential- Vee=15V,Vp=14Vio114V, o
Avo voltage amplification R, 215kQ to Ve 25°C 25 100 vimv
, Vou=5V 25°C 0.1 50 nA
loH High-level output current Vp=1V B)
Vou = Vee MAX Full range 1 HA
Non-V devices 150 500
VlD =-1V . . 25°C
VoL Low-level output voltage loL =4 m A V-suffix devices 150 400 mV
All devices Full range 700
loL Low-level output current Vp=-1V, VoL=15V 25°C 6 16 mA
| Supply current Vo=25V, Vec =5V 25°C 08 mA
cc
(four comparators) No load Vee = MAX® 1 25

(1) All characteristics are measured with zero common-mode input voltage, unless otherwise specified.

@)

otherwise specified.
(3) Vcc MAX =30V for non-V devices, and 32 V for V-suffix devices
(4) The voltage at either input or common-mode should not be allowed to go negative by more than 0.3 V. The upper end of the common-
mode voltage range is Vcc+ — 1.5 V; however, one input can exceed V¢, and the comparator will provide a proper output state as long
as the other input remains in the common-mode range. Either or both inputs can go to V¢ MAX without damage.

SWITCHING CHARACTERISTICS
Vee =5V, Ta = 25°C

Full range (MIN to MAX) for LM2901 is —40°C to 125°C. All characteristics are measured with zero common-mode input voltage, unless

LM2901
PARAMETER TEST CONDITIONS UNIT
TYP
. R_ connected to 5 V through 5.1 kQ 100-mV input step with 5-mV overdrive 13
Response time _ @ @ ' ' - us
CL=15pF TTL-level input step 0.3

(1) C_includes probe and jig capacitance.
(2) The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V.
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TYPICAL CHARACTERISTICS
SUPPLY CURRENT INPUT BIAS CURRENT
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
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g N 5 30 ——— |
» 0.6 2 T,=125°C
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Q | ——
= 04 =z 20
0.2 10
0 0
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3 0, dl a
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S o I BT
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o
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TYPICAL CHARACTERISTICS (continued)
RESPONSE TIME FOR VARIOUS OVERDRIVES RESPONSE TIME FOR VARIOUS OVERDRIVES
NEGATIVE TRANSITION POSITIVE TRANSITION
6 6
5 5 7
l Overdrive =5 mV {
> 4 > 4 | Ove‘rdrivc‘e =5mV
1 | ‘ A‘/ ‘
% Overdr"ve =20 m\ % Overdrive = 20 mV
= 3 = 3
o T g
> | Overdrive = 100 mV = p -
S 3 Overdrive = 100 mV
o 2 2 2
5 5
o o
1 A 1
2 1 2 1 A
0 0 _J
1 1
-03 0 025 05 075 1 125 15 1.75 2 225 0.3 0 025 05 075 1 125 15 1.75 2 225
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
1]
lReeI ) l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O ofSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(ljgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
LM139ADR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM139DR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM239ADR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM239ADR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM239DR SolIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
LM239DR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM239DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM239PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2901AVQPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2901AVQPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2901DR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2901DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2901DRG4 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2901NSR SO NS 14 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1
LM2901PWR TSSOP PW 14 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
LM2901PWRG3 TSSOP PW 14 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
LM2901PWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2901VQPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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Device Package|Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) [W1 (mm)
LM2901VQPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM339ADBR SSOP DB 14 2000 330.0 16.4 8.2 6.6 25 12.0 | 16.0 Q1
LM339ADR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339ADR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339ADRG4 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339ANSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
LM339APWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM339DR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339DR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339DRG4 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM339PWR TSSOP PW 14 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
LM339PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM339PWRG3 TSSOP PW 14 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1
LM339PWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TAPE AND REEL BOX DIMENSIONS
,//T/
4
e S
/\g\ /)i\
e 7
\“‘x‘y// . w//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM139ADR SoIC D 14 2500 367.0 367.0 38.0
LM139DR SoIC D 14 2500 367.0 367.0 38.0
LM239ADR SoIC D 14 2500 333.2 345.9 28.6
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM239ADR SolIC D 14 2500 367.0 367.0 38.0
LM239DR SolIC D 14 2500 367.0 367.0 38.0
LM239DR SOIC D 14 2500 333.2 345.9 28.6
LM239DRG4 SOIC D 14 2500 333.2 345.9 28.6
LM239PWR TSSOP PW 14 2000 367.0 367.0 35.0
LM2901AVQPWR TSSOP PW 14 2000 367.0 367.0 35.0
LM2901AVQPWRG4 TSSOP PW 14 2000 367.0 367.0 35.0
LM2901DR SOIC D 14 2500 367.0 367.0 38.0
LM2901DR SoIC D 14 2500 333.2 345.9 28.6
LM2901DRG4 SolIC D 14 2500 333.2 345.9 28.6
LM2901NSR SO NS 14 2000 367.0 367.0 38.0
LM2901PWR TSSOP PW 14 2000 364.0 364.0 27.0
LM2901PWRG3 TSSOP PW 14 2000 364.0 364.0 27.0
LM2901PWRG4 TSSOP PW 14 2000 367.0 367.0 35.0
LM2901VQPWR TSSOP PW 14 2000 367.0 367.0 35.0
LM2901VQPWRG4 TSSOP PW 14 2000 367.0 367.0 35.0
LM339ADBR SSOP DB 14 2000 367.0 367.0 38.0
LM339ADR SoIC D 14 2500 367.0 367.0 38.0
LM339ADR SolIC D 14 2500 333.2 345.9 28.6
LM339ADRG4 SolIC D 14 2500 333.2 345.9 28.6
LM339ANSR SO NS 14 2000 367.0 367.0 38.0
LM339APWR TSSOP PW 14 2000 367.0 367.0 35.0
LM339DR SolIC D 14 2500 367.0 367.0 38.0
LM339DR SolIC D 14 2500 333.2 345.9 28.6
LM339DRG4 SOIC D 14 2500 333.2 345.9 28.6
LM339PWR TSSOP PW 14 2000 364.0 364.0 27.0
LM339PWR TSSOP PW 14 2000 367.0 367.0 35.0
LM339PWRG3 TSSOP PW 14 2000 364.0 364.0 27.0
LM339PWRG4 TSSOP PW 14 2000 367.0 367.0 35.0
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l l
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
- (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 68 1193,83)|(24.43)| (21,6) | (21,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
% 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

w3 TExas
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

wi3 TEXAS
INSTRUMENTS
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.

i3 TEXAS
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LAND PATTERN DATA

PW (R-PDSO—-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout

(Note C)
—=1 ~— 14x0,30
12xO 65 ‘ ~—12x0,65
ﬂﬂﬂ HHHELT oz 00 EHHHW
5,60 5,60
!’
/
! Example
i Non Soldermask Defined Pad Example
! Pad Geometry

(See Note C)

Example

'/ 4 L}
l' 1,60 / Solder Mask Opening
"\ * /" (See Note E)

—le—007

) All Around  /

) \\ -
—
4211284-2/F 12/12

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
. Customers should

A

B.

C. Publication IPC-7351 is recommended for alternate designs

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

NOTES:
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MECHANICAL DATA
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NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
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