Product  ~\ww Order Technical 2 Tools & Support &
Folder oo Now Documents #'\ Software Community
i3 TEXAS
INSTRUMENTS LM137QML
ZHCSIM6F —DECEMBER 2010—REVISED AUGUST 2018
AN Ny —J
LM137QML 3 ¥ AJ i35 f ks s A%
et 3

SMD 5962-99517
Y HFrik 30krad(Si) 1) TID
AR R YE DY =37V & -1.2V
1.5A #iEk i i, -55°C £ +150°C
LRHR AT 0.01%/V (HLAYE)
HUARATT 0.3% (HLAYE)

H RIS 0.002%/W

77dB S

H 8 IR S

50ppm/°C i 7%

P 97 R A AN 52 P 5

PN A R

FrifE 3 51 4R A e

it 2 3 R DR AP

N

18 H HLR
B E RN
] 2 FE HL s HLYR
TR ARG 5 HEL Y LR
BRI

LM137 s&— My 3 im 1 EfR R ds, RERELE
=37V & -1.2V [ R TE A SR R 1.5A
Tiho IXIFE AN TE EAEF 2 AN S0 e L #% k % B
AL, M 1AM AR T AR M, Rtk
AR R, S O thifh, ATseEl ks
JERVRABES . HhAh, LM137 RAE B AT A8 LR
iy ISR 22 4 XA ME D BE, 3 L P Re s 7E I 2k

I By 1EBes% .

LM137 EHF &M MH , GFEFREHE LAY . TRE
PR R B RS R R R Y . LMA37 2N LM117
ALY AR A O ER AR 7T

Bk A0

RS SMD #i#E ESp S
LM137K/883 TO-3 (K)
LM137H/883 TO-39 (NDT)
LM137H1PQMLV 5962P9951708VXA TO-39 (NDT)

30krad

LM137H-MD8 B
LM137KG-MD8 B
LM137KG-MW8 A

1) ﬁiU% TRBTA AT e, T2 [ B AR R IR AT VT 7™ ik B

faT AL SR 3 ]

co*
ADJ
v Vin LM137/
N LM337

[ L

* cat

ARG AENTTREI, SRR TIPSR RIE R, Bl s 2. A ah]
www.ti.com, FEAEIRLM . TIARIERI PRI AR IR Rk, fESCbRiit i, %%

HIE 5

CWES W TN -l
S5 BT BSOS IRUA o

English Data Sheet: SNVS313


http://www-s.ti.com/sc/techlit/SNVS313.pdf
http://www.ti.com.cn/product/cn/lm137qml?qgpn=lm137qml
http://www.ti.com.cn/product/cn/LM137QML?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/LM137QML?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/LM137QML?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/LM137QML?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/LM137QML?dcmp=dsproject&hqs=support&#community

13 TEXAS
INSTRUMENTS
LM137QML
ZHCSIM6F —DECEMBER 2010—REVISED AUGUST 2018 www.ti.com.cn
Parameters 5962P9951708VXA.......cocoovveiiiiiiiiiiinne 9
6.12 LM137H RH Electrical Characteristics DC
Parameters Drift Values 5962P9951708VXA.......... 9

6.13 LM137H RH Electrical Characteristics DC
Parameters Post Radiation Limits +25°C

o Ok WN PR

Pin Configuration and Functions ..........cccceeeeens 3 5962P9951708VXA.......cuiereiuirieieeeieieaesieenesieneseeseeas
SPeCIficationS......cccccvviiieciccc e 4 6.14 Typical Performance Characteristics ......

6.1 Absolute Maximum Ratings ..........ccccccevevereveereereennne. 4 7 Detailed Description .......cccccccvvveeiviiiieees e,

6.2 ESD RAUNGS....ccovtriiiiieiiiiii et 4 7.1 Functional Block Diagram

6.3 Recommended Operating Conditions....................... 4 8 Application and Implementation .............c..........

6.4 Thermal Information ............ccccee..e. .4 8.1 Application Information and Schematic Diagram.... 13

6.5 Quality Conformance Inspection...........ccccocveeeerininnne 5 8.2 Typical ApplicationsS .........cccvreererenieninieeee 13
6.6 LM137H 883 Electrical Characteristics DC 9 Power Supply Recommendations...........cc......... 16
67 T_?\/Ir?_;elflerSSSSEl """ o Ch """""" e AC """"""" 6 9.1 Thermal Regulation...........ccccevviriiiiienieiieeceine 16
. ectrica aracteristics N
Parameters. o CeEEEEE AR 6 10 %§1¢%ux$33§,$#:.:: ................................................. 17
6.8 LMI137K 883 Electrical Characteristics DC 10.1 %W%Tﬁl%%ﬁﬁ%ﬂ ................................................. 17
PATAMELETS. ....vveveeeeeeeetesieeee st 7 10.2 AR B oo 17
6.9 LM137K 883 Electrical Characteristics AC 10.3  FKF oo s 17
ParAMELETS. ......cvevvieeeeeeeeeeeeeeeereseseeesees e eeeeeeeeeenes 7 10.4  FEHRES SRR v 4
6.10 LM137H RH Electrical Characteristics DC 105 ARIBIR oo 17
Parameters 5962P9951708VXA........cccccvvverineenrnnnn. 8 A1 R = I IR A AL =3 S 17
6.11 LM137H RH Electrical Characteristics AC
4 BT Prsidsx
e ZHTRRAH) TS AT g 5 2 HTRAA BT AN o
Changes from Revision E (December 2016) to Revision F Page
¢ Changed the T0-39 Metal Can Package From: Top View TO: BOMOM VIEW .......ccoiiiiiiiiiiiiiiii et e e ee e 3
Changes from Revision D (February 2015) to Revision E Page
o T T R T TR T oot b ettt b ettt b e bbbttt bttt be s 1
Changes from Revision C (April 2013) to Revision D Page
o WM. BERTEE A DL T EG. WAMERECERL MRS R UL AR REAAISEE. IR AR S
F5 CABHIBH . FFZEFTITTTIZE IR oottt ettt ettt ettt a et et et e st et et e s et et es et esetesesn s et et etesn e esaseais 1

e Changed Vout Recovery condition from -4.25 V to -40 V

Changes from Revision B (March 2013) to Revision C Page
o KSR E S SARBEER I AREAT R EUN TEAE TR e ottt st 1
Changes from Revision A (December 2010) to Revision B Page
o TEUTMEE BTN T HIH LMIBTHLIPQMLY ..ottt ettt ettt et te et et et et et ete s ete s ete s ete s eteneeaens 1
¢ Added to the HEADER of DC Parameters — Post Radiation Limits 5962P9951701VXA. Added the HEADER and

TABLE of DC Parameters — Post Radiation Limits 5962P9951708VXA for Electrical Characteristics tables...................... 6

2 Copyright © 2010-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/lm137qml?qgpn=lm137qml
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM137QML

ZHCSIM6F —DECEMBER 2010—REVISED AUGUST 2018

5 Pin Configuration and Functions

NOTE: Case is Input

NOTE: Case Is Input

TO-3 Metal Can Package

Package K
(Bottom View)

ADJUSTMENT Vour

T0-39 Metal Can Package

Package NDT
(Bottom View)

ADJUSTMENT

OUTPUT

O INPUT

Pin Functions

PIN
NUMBER I/10 DESCRIPTION
NAME
K NDT
ADJUSTMENT 1 1 o Adjustment
INPUT Case 3/Case | Input
OUTPUT Nouyt 2 2 o Output

Copyright © 2010-2018, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings®

UNIT

Power Dissipation?® Internally Limited
Input-Output Voltage Differential 40 \%
Operating Ambient Temperature -55<Tp < +125 °C
Operating Junction Temperature -55<T;<+150 °C
Storage Temperature —65 < Tp < +150 °C
Maximum Junction Temperature 150 °C
Lead Temperature (Soldering, 10 sec.) 300 °C
Maximum Power Dissipation | T0-3 28 W
(@25°C) T0-39 25 w
Package Weight (typical) TO-3 12,750 mg

T0-39 Metal Can 955 mg

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. These are stress ratings only, which do not
imply functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions. For ensured specifications and test conditions, see the Electrical Characteristics. The ensured specifications apply only for
the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test

conditions.

(2) The maximum power dissipation must be derated at elevated temperatures and is dictated by T;max (Maximum junction temperature),
Rgsa (package junction to ambient thermal resistance), and T, (ambient temperature). The maximum allowable power dissipation at any

temperature is Ppmax = (Timax - Ta)/Rgja Or the number given in the Absolute Maximum Ratings, whichever is lower.

6.2 ESD Ratings

VALUE UNIT

V(Esp) Electrostatic discharge

| Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001)

+4000 \%

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. Manufacturing with
less than 500-V HBM is possible with the necessary precautions. Pins listed as #4000 V may actually have higher performance. Human

body model, 100 pF discharged through 1.5 KQ.

6.3 Recommended Operating Conditions

MIN MAX UNIT
Ta -55 < Ty < +125 °C
Input Voltage -41.25 -4.25 \%
6.4 Thermal Information
a TO-3 METAL CAN TO-39 METAL CAN
THERMAL METRIC® UNIT
2 PINS 3 PINS
Roia ) . . 40 (Still Air) 174 (Still Air @ 0.5W)
Junction-to-ambient thermal resistance
14 (500 LFM) 64 (500 LFM @ 0.5W) °C/W
Reac Junction-to-case thermal resistance 4 15 (@ 1.0W)

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

Copyright © 2010-2018, Texas Instruments Incorporated
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6.5 Quality Conformance Inspection
Table 1. Mil-Std-883, Method 5005 — Group A®
SUBGROUP DESCRIPTION TEMP (°C)
1 Static tests at +25
2 Static tests at +125
3 Static tests at -55
4 Dynamic tests at +25
5 Dynamic tests at +125
6 Dynamic tests at -55
7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Switching tests at +125
11 Switching tests at -55
(1) Group “A” sample only, test at all temps.
Copyright © 2010-2018, Texas Instruments Incorporated 5
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6.6 LM137H 883 Electrical Characteristics DC Parameters

The following conditions apply, unless otherwise specified. V,y = =4.25V, I, = 8mA, Vour = VretP @

SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
1 -1.275 -1.225 \%
2,3 -1.3 -1.2 \%
VRef Reference Voltage
Vin=-42V 1 -1.275 -1.225 \%
Vin = 413V 2,3 -1.3 ‘12| Vv
Vour=-1.7V 1,2,3 30| mA
. Vour =-1.7V, Vjy=-11.75V 1,23 30| mA
lo Minimum Load Current
Vour =-1.7V, Viy = -42V 1 50| mA
Vour=-1.7V, Vjy = -41.3V 2,3 50| mA
. . 42V SV ys-425V 1 -9.0 9.0 mVv
Riine Line Regulation
413V<sVys-4.25V 2,3 -23 23| mv
5mA <1 <500 mA, Vjy = -6.25V 1,2,3 -25 25| mv
R\ oad Load Regulation 5mA <1 £500 mA, V| =-145V 1 -25 25| mv
5mA < |, <150 mA, Vi = -40 V 1,2,3 -25 25| mv
IL=5mA 1,2,3 100| pA
Iadj Adjustment Pin Current | V|y =-42V 1 100| pA
Vin =413V 2,3 100| pA
N Adjust Pin Current 42V <Vy<$-425V,1 =5mA 1 -5.0 50| pA
Adj T VLine Change vs. Line Voltage | .41.3 vV < Vjy < -4.25 V, I, = 5 mA 2,3 5.0 50| pA
A lag ! ILoad Adjust Pin Current
Change vs. Load 5mA<I_ <500 mA, V|y=-65V 1,2, 3 -5.0 50| pA
Current
_ Vin=-145V, I =500 mA, t = 10 1 5.0 50l mv
v/ Thermal Regulation mS
Viy=-145V, I =5mA, t=10mS 1 5.0 50| mv
- Vn=-5V 1,2,3 -1.8 05| A
lcL Current Limit
VN = -40 V 1,2,3 -0.65 -0.15| A
1 -1.28 -1.22| VvV
Vo Output Voltage
2,3 -1.3 -1.2) VvV
(1) Viy=-41.3V at +125°C and -55°C
(2) -41.3V <V < -4.25V at +125°C and -55°C
6.7 LM137H 883 Electrical Characteristics AC Parameters
SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
Ripple Rejection Ratio | Viy =-6.25 V, Vout = VRet,
Re @ I =125 mA, e, = 1Vgys, F = 120 Hz 456 66 d&

(1) Test at +25°C, ensured but not tested at +125°C and -55°C

Copyright © 2010-2018, Texas Instruments Incorporated
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6.8 LM137K 883 Electrical Characteristics DC Parameters
The following conditions apply, unless otherwise specified. V,y = =4.25V, I, = 8mA, Vour = VretP @

SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
1 -1.275 -1.225 \%
2,3 -1.3 -1.2 \%
VRef Reference Voltage
Vin=-42V 1 -1.275 -1.225 \%
Vin = -41.3V 2,3 -1.3 ‘12| v
Vour =-1.7 V 1,2,3 30| mA
. Vour =-1.7V, Vjy =-11.75 V 1,2,3 30| mA
lo Minimum Load Current
Vour=-1.7V,Vy=-42V 1 50| mA
Vour =-1.7V, Vjy = -41.3V 2,3 50| mA
. . 42V SV ys-425V 1 -9.0 9.0 mVv
Riine Line Regulation
-41.3V £ V) £-4.25V 2,3 -23 23| mVv
Vin=-625V,8mA<I <15A 1,2,3 -25 25| mv
, Vin=-145V,8mA<| <15A 1 -25 25| mv
R oad Load Regulation
Vin = -40 'V, 8 mA < || < 300 mA 1 -25 25| mv
VN =-40V, 8 MA £ || < 250 mA 2,3 -25 25| mv
1,23 100| pA
Iadj Adjustment Pin Current | V|y =-42V 1 100| pA
Vin = -41.3V 2,3 100| pA
Aladj I Viine Adjust Pin Current 42VsVys-425V 1 5.0 50| pA
Change vs. Line Voltage | .41.3 v <V <-4.25V 2,3 -5.0 50| pA
A lag ! ILoad Adjust Pin Current 8MA=<I £15A Vy=-625V
Change vs. Load 1,2,3 -5.0 5.0/ pA
Current
, Vin=-145V, | =1.5mA, t=10mS 1 -5.0 50| mV
Vrih Thermal Regulation
Vin=-145V, I =8 mA, t=10 mS 1 -5.0 50| mV
o ViN=-5V 1,23 35 -15| A
lcL Current Limit
Vin=-40V 1,2,3 -1.2 -0.24 A
(1) V)y=-41.3V at +125°C and -55°C
(2) -41.3V £ V)y < -4.25V at +125°C and -55°C
6.9 LM137K 883 Electrical Characteristics AC Parameters
SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
. . . . VIN =-6.25V, VOUT = VRefr
R Ripple Rejection Ratio | ¢ 150 1z, 1, = 0.5 A, 45,6 66 dB

€ = 1Vrms

(1) Test at +25°C, ensured but not tested at +125°C and -55°C

Copyright © 2010-2018, Texas Instruments Incorporated
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6.10 LM137H RH Electrical Characteristics DC Parameters 5962P9951708VXA

The following conditions apply, unless otherwise specified.

SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
1 -1.275 -1.225 \Y
Vin=-425V, I =5 mA
2,3 -1.3 -1.2 \Y
1 -1.275 -1.225 \Y
Vin=-4.25V, I =500 mA
v Output Volt 2,3 -1.3 -1.2 \Y
utput Voltage
out P 9 1 -1.275 1225 Vv
VN =-41.25V, I, =5 mA
2,3 -1.3 -1.2 \Y
1 -1.275 -1.225 \Y
Viy = -41.25 V, I, = 50 mA
2,3 -1.3 -1.2 \Y
. . ViN=-41.25V t0-4.25V, I =5 mA 1 -9.0 9.0 mVv
VR Line Line Regulation
2,3 -23 23| mvVv
1 -12 12| mVv
V)N =-6.25V, I_ = 5 mA to 500 mA
2,3 -24 24| mVvV
vV, Load Regulati Vin = -41.25 V, I =5 mA to 50 mA ! 00 60| mv
oad Regulation =-41, ,IL=5mAto50m
R Load g IN L 23 12 12| mv
1 -6.0 6.0 mVv
Vin=-6.25V, I =5 mA to 200 mA
2,3 -12 12| mVv
VRth Thermal Regulation VN =-14.6 V, I =500 mA 1 -5.0 50| mVv
_ _ Vin=-4.25V, I =5 mA 1,2,3 25 100| pA
I Adj Adjust Pin Current
Vin=-41.25V, |, =5 mA 1,23 25 100| pA
A lagi / Viine Adjust Pin Cu_rrent ViN=-41.25Vt0-4.25V, I =5 mA 12,3 5.0 50| WA
Change vs. Line Voltage
A ladj ! Load Adjust Pin Current
Change vs. Load VN =-6.25V, I, =5 mA to 500 mA 1,2, 3 -5.0 50| pA
Current
| Output Short Circuit Vin=-425V 1,23 0.5 18] A
s Current V)\ = -40 V 1,2,3 0.05 05| A
_ 1 -1.275 -1.225 \%
Output Voltage Vin=-4.25V 2,3 13 12 v
Vout Recovery Recovery After Output
Short Circuit Current _ 1 -1.275 -1.225 \
Vin = -40 V
2,3 -1.3 12|V
Vin=-4.25V 1,2,3 0.2 3.0/ mA
lo Minimum Load Current |V =-14.25V 1,2, 3 0.2 3.0] mA
Vi = -41.25 V 1,23 1.0 50| mA
v Voltage Start Vin = -4.25 V, I, = 500 mA ! 1275 1225 v
oltage Start-u =-4. = m
Start g p IN L 2.3 13 1.2 y
Vour Output Voltage @ Viy=-6.25V, . =5mA 2 -1.3 ‘12| v

(1) Pre and post irradiation limits are identical to those listed under AC and DC electrical characteristics except as listed in the Post
Radiation Limits Table. These parts may be dose rate sensitive in a space environment and demonstrate enhanced low dose rate effect.
Radiation end point limits for the noted parameters are specified only for the conditions as specified in Mil-Std-883, Method 1019.5,

Condition A.

(2) Tested at +125°C; correlated to +150°C

Copyright © 2010-2018, Texas Instruments Incorporated
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6.11 LM137H RH Electrical Characteristics AC Parameters 5962P9951708VXA
The following conditions apply, unless otherwise specified.®

SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
AVin ! AVout . I VN =-6.25 V, I =125 mA,
Ripple Rejection €1 = 1Vays at 2400 Hz 9 48 dB
Vo Output Noise Voltage ViN=-6.25V, I, =50 mA 9 120 | p\Vrms
AVouTt / AV|N Line Transient Vin=-6.25V, Vpuise = -1V, I = 50 mA 9 80| mviv
Response
AVo ! Al ;oad Tran(szl)ent ViN=-6.25V, I =50 mA, A I =200 mA 9 60| mv
esponse

(1) Pre and post irradiation limits are identical to those listed under AC and DC electrical characteristics except as listed in the Post
Radiation Limits Table. These parts may be dose rate sensitive in a space environment and demonstrate enhanced low dose rate effect.
Radiation end point limits for the noted parameters are specified only for the conditions as specified in Mil-Std-883, Method 1019.5,

Condition A.

(2) Limit of 0.3mV/mA is equivalent to 60mV

6.12 LM137H RH Electrical Characteristics DC Parameters Drift Values 5962P9951708VXA

The following conditions apply, unless otherwise specified.
Delta calculations performed on QMLV devices at group B, subgroup 5 only.

SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT

ViN=-425V, I =5 mA 1 -0.01 0.01| V

VN =-4.25V, I, =500 mA 1 -0.01 0.01| V
Vout Output Voltage

VN =-41.25V, I, =5 mA 1 -0.01 0.01| V

VN =-41.25V, I = 50 mA 1 -0.01 0.01| V
VR Line Line Regulation ViN=-41.25Vt0-425V, I =5 mA 1 -4.0 40| mVv

. . ViN=-425V, I =5 mA 1 -10 10| pA

Iadj Adjust Pin Current

VN =-41.25V, I, =5 mA 1 -10 10| pA

(1) Pre and post irradiation limits are identical to those listed under AC and DC electrical characteristics except as listed in the Post
Radiation Limits Table. These parts may be dose rate sensitive in a space environment and demonstrate enhanced low dose rate effect.
Radiation end point limits for the noted parameters are specified only for the conditions as specified in Mil-Std-883, Method 1019.5,

Condition A.

6.13 LM137H RH Electrical Characteristics DC Parameters Post Radiation Limits +25°C

5962P9951708VXA
The following conditions apply, unless otherwise specified.®
SUB-
PARAMETER TEST CONDITIONS GROUPS MIN MAX | UNIT
VN =-41.25V, I, =5 mA 1 -1.30 -1.225| VvV
Vour Output Voltage
Viy = -41.25 V, I, = 50 mA 1 -1.30 -1.225| VvV
VR Line Line Regulation ViN=-41.25Vt0-4.25V, I =5 mA 1 -9.0 +50| mVv
| Adj Adjust Pin Current ViN=-41.25V, I =5 mA 1 25 140| pA
A ladj ! Viine Adjust Pin Current _ ) _ R
Change vs. Line Voltage ViN=-41.25V 10 -4.25V, || =5 mA 1 70 +20| A
Output Voltage
Vout Recovery Recovery After Output | V) =-40 V 1 -1.30 -1.225 \%
Short Circuit Current

(1) Pre and post irradiation limits are identical to those listed under AC and DC electrical characteristics except as listed in the Post
Radiation Limits Table. These parts may be dose rate sensitive in a space environment and demonstrate enhanced low dose rate effect.
Radiation end point limits for the noted parameters are specified only for the conditions as specified in Mil-Std-883, Method 1019.5,

Condition A.

Copyright © 2010-2018, Texas Instruments Incorporated
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6.14 Typical Performance Characteristics
(NDT & K Packages)
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Typical Performance Characteristics (continued)

(NDT & K Packages)
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Figure 11. Line Transient Response Figure 12. Load Transient Response
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7 Detailed Description

7.1 Functional Block Diagram

ADJ

VOUT

R36
0.2

R37
0.04

Vin

Figure 13. Schematic Diagram
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information and Schematic Diagram

R2 =
+
. o 1t ClT
7™ 7T™N1 uF
ADJ 120 Q
Vv LM137/ | Vour
'VIN m 'VOUT

LM337

Full output current not available at high input-output voltages

R2
-Vour 1.25 (V1+ FO) + (—IAD] X RZ)

TC1 =1 pF solid tantalum or 10 pF aluminum electrolytic required for stabilit

*C2 = 1 pF solid tantalum is required only if regulator is more than 4" from power-supply filter capacitor

Output capacitors in the range of 1pF to 1000 pF of aluminum or tantalum electrolytic are commonly used to provide
improved output impedance and rejection of transients

Figure 14. Adjustable Negative Voltage Regulator

8.2 Typical Applications

-25V— Vin
VOUT
LM137 4

| 1.2VTo20V
. ADJ 120 Q
L+ 1% |,

/\0.1 }J.F e
[ ,TN1HF
I+
10 pF* 2k

T~1HF

1.2VTo20V

-25V—¢ Vin

Full output current not available
at high input-output voltages
*The 10 pF capacitors are optional to improve ripple rejection

Figure 15. Adjustable Lab Voltage Regulator
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Typical Applications (continued)

ADJ R1* Cl —
1puF
| LM137
VlN
CURRENT
OUTPUT

lout

Figure 16. Current Regulator

1250V
ouT R1
*0.8Q<R1<120 Q2 1)
Cc2 —L * —l_
10 uF 7| s
r — CL*
N >1pF
LM137/ -Vour
LM337  [voor 32V
VIN Dl**
1N4002

'V\N

*When C_ is larger than 20 uF, D1 protects the LM137 in case the input supply is shorted
*When C2 is larger than 10 pF and —Vgyr is larger than —25V, D2 protects the LM137 in case the output is shorted

Figure 17. Negative Regulator with Protection Diodes

TTL
CONTROL

787
2N907 1% |+

—— 1yuF
. TN
AN1n
249
ADJ 1%
LM337 |—e Vour
52V

-8VTO-20V

*Minimum output = —=1.3V when control input is low

Figure 18. =5.2V Regulator with Electronic Shutdown*

Vour

Vin —
llouT 1

Figure 19. Adjustable Current Regulator
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Typical Applications (continued)
1.5V :
lour = * 15% adjustable
R1 @)

Vour
-10V

Vour 15 ppm/T
VIN
-15V b—,

Figure 20. High Stability =10V Regulator
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9 Power Supply Recommendations

9.1 Thermal Regulation

When power is dissipated in an IC, a temperature gradient occurs across the IC chip affecting the individual IC
circuit components. With an IC regulator, this gradient can be especially severe since power dissipation is large.
Thermal regulation is the effect of these temperature gradients on output voltage (in percentage output change)
per Watt of power change in a specified time. Thermal regulation error is independent of electrical regulation or
temperature coefficient, and occurs within 5 ms to 50 ms after a change in power dissipation. Thermal regulation
depends on IC layout as well as electrical design. The thermal regulation of a voltage regulator is defined as the
percentage change of Vgyr, per Watt, within the first 10 ms after a step of power is applied. The LM137's
specification is 0.02%/W, max.

i
0.1%
T
AN
——l 10ms l-—
LM137, Vour = -10V Vin — Vour = 40V
Horizontal sensitivity,5 ms/div . = 0A — 0.25A — 0A
Figure 21.

In Figure 21, a typical LM137's output drifts only 3 mV (or 0.03% of Vot = —10V) when a 10W pulse is applied
for 10 ms. This performance is thus well inside the specification limit of 0.02%/W x 10W = 0.2% max. When the
10W pulse is ended, the thermal regulation again shows a 3 mV step as the LM137 chip cools off. Note that the
load regulation error of about 8 mV (0.08%) is additional to the thermal regulation error. In Figure 22, when the
10W pulse is applied for 100 ms, the output drifts only slightly beyond the drift in the first 10 ms, and the thermal
error stays well within 0.1% (10 mV).

1
0.1%
T
I 100 ms {
LM137, Vour = -10V Vin = Vour = 40V
Horizontal sensitivity, 20 ms/div L = 0A — 0.25A — OA

Figure 22.

16 AL © 2010-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/lm137qml?qgpn=lm137qml
http://www.ti.com.cn

i3 TEXAS
INSTRUMENTS
LM137QML

www.ti.com.cn ZHCSIM6F —DECEMBER 2010—REVISED AUGUST 2018

10 AR FANSCRS SR

10.1  HRWROCRY BE HrdE sn

ERCCRYSE AN, B SME Tl.ecom.cn BRI~ Fctbde., B EARELE SATEM, BlRIAE B
B B E O L, AR E B, 15 E AT SABIT SCRY RS BT T s k.

10.2 #HX&EIH

THEERIEMET T £XERERE, SFENNBHE NPT RBEFEH, SERNBHATFER T HARAAE ,
HEFR—ERMTINND  HSE TIH (ERAXED

TIE2E™ L HX TI 9 TEIFXT TP (E2E) # X, W XWSIZE BN ETREHE IRF BN ME, &
e2eticom A | IBAILLZAREE, AR, AHEERHAERTIEM—ERHEBIFEREE,

RitxEFE TISFERIIXE THPEREEREHYN E2E 015, RIFXFIEURBRIFNERRER.

10.3 Fitn

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

m4 B EL I
XERE BASHRMNE ESD (R, FiEsCEEE, ok SE— M0k B E T SRS, PR MOS [ IARE 528 H ik

L

10.5 Rig%
SLYZ022 — TI ARiEH,
XM ARERSNH HAEREAE . 455 FE Lo

11 bk, HEEMAITIEGE R

PAUN U A S AU BERATITIAE R . X eefE B4R E s ol vl Il . Haminfa 22, BANTER, H
AR SO AT EAT o A0 A SR B 2R A AR A, U ] 2 D A AU

JiRA © 2010-2018, Texas Instruments Incorporated 17


http://www.ti.com.cn/product/cn/lm137qml?qgpn=lm137qml
http://www.ti.com.cn
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/cn/lit/pdf/SLYZ022

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 8-Jan-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962P9951708VXA Active Production TO (NDT) | 3 20 | JEDEC - Call TI Call Tl -55to 125 LM137H1PQMLV
TRAY (5+1) 5962P9951708VXA Q
ACO
5962P9951708VXA Q
>T
LM137H MD8 Active Production DIESALE (Y) |0 120 | JEDEC Yes Call Tl Level-1-NA-UNLIM -55to 125
TRAY (5+1)
LM137H/883 Active Production TO (NDT) | 3 20 | JEDEC No Call Tl Level-1-NA-UNLIM -55t0 125 LM137H/883 Q ACO
TRAY (5+1) LM137H/883 Q >T
LM137H1PQMLV Active Production TO (NDT) | 3 20 | JEDEC No Call TI Level-1-NA-UNLIM -55t0 125 LM137H1PQMLV
TRAY (5+1) 5962P9951708VXA Q
ACO
5962P9951708VXA Q
>T
LM137K/883 Active Production TO (K) | 2 50 | TRAY NON-STD Yes Call Tl Level-1-NA-UNLIM -551t0 125 (LM120H-15P+, LM13
7K)
/883 Q ACO
/883 Q >T
LM137KG MD8 Active Production DIESALE (Y) |0 120 | JEDEC Yes Call Tl Level-1-NA-UNLIM -55to 125
TRAY (5+1)
LM137KG-MW8 Active Production ~ WAFERSALE (YS) |0 1| NOT REQUIRED - Call TI Level-1-NA-UNLIM -55t0 125

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.
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® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LM137QML, LM137QML-SP :
o Military : LM137QML

o Space : LM137QML-SP

NOTE: Qualified Version Definitions:

o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
- A
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
5962P9951708VXA NDT TO-CAN 3 20 2X10 150 126.49( 61.98 | 8890 | 11.18 | 12.95 | 18.54
LM137H/883 NDT TO-CAN 3 20 2X10 150 126.49( 61.98 | 8890 | 11.18 | 12.95 | 18.54
LM137H1PQMLV NDT TO-CAN 3 20 2X10 150 126.491 61.98 | 8890 | 11.18 | 12.95 | 18.54
LM137K/883 K TO-CAN 2 50 9X6 NA 292.1 ] 215.9 | 25654 3.87 | 22.3 | 25.4
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MECHANICAL DATA
NDTO003A

SEATING PLANE\

= 500 MIN—=] .175%.010 |=—
[12.7)] [4.45%0.25)
B 360+ 010 -
[9.14%0.25)
~
@.200 |
[5.08] =
o O @ .325%.010
@ 0175%.0015 ; [8.26+0.25]
[0 445+0.038] !
TYP 3
005 1
O35+ 006 1
12
[ 0.8970:12 ] | )
!
1 = 050 MAX
(1271
o31+ 003 025 MAX <
[0.7940.07) [0.63]
UNCONTROLLED
LEAD DIA
CONTROLLING DIMENSION IS INCH MIL-PRF-38535
VALUES IN [ ] ARE MILLIMETERS CONFIGURATION CONTROL HO3A (Rev D)
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p’ 17 PACKAGE OUTLINE

KOOO02A TO-CAN - 7.747 mm max height

TRANSISTOR OUTLINE

|e———1187+.010 —— =]
[30.15+0.25]

R.503+.008
[12.78+0.2]

2X ¢ .156+.005
[3.96+0.12)

1.00+.02
[25.4+0.5]

2X R.173+.005
[4.39+0.12]

+.018

.897 -.017
[22.78 +0.46]
-0.43

+.008

767 -.007
[19.48+0.20 ]

-0.18

SEATING PLANE

=

.293i 012

[7.44%0.3] ( W ¢
l - -

L 065+ .005

460+ .040 1.65£0.12] ‘085& féﬁ UNCONTROLLED LEAD DIA
[11.68+1.02] 030 [0.77] MAX
(MIL/AERO)
055 [1.397] MAX
(COMMERCIAL)

+002
——‘ L——QB.OM -.003

1044005

2X (§.041 )

.430+.005
[10.92+0.12] T _— Y —  — — — =
.215+.005 J

[5.46+0.12]

MIL-PRF-38535
CONFIGURATION CONTROL

2X .120 MAX
[3.05]

.665+.005
[16.89+0.12] 4214774/B 09/2024

NOTES:

1. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Leads not to be bent greater than 15°.
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