National
Semiconductor

M CROCI RCU T DATA SHEET

Oiginal Creation Date: 04/30/99
MRLML37- K- RH REV 1BO last Update Date: 04/ 0802
Last Major Revision Date: 07/05/00

3- TERM NAL VOLTAGE REGULATOR, -37 VOLTS < VO < -1.25
VOLTS AT 1.5A GUARANTEED TO 30K RAD(Si) TESTED TO
M L- STD- 883, METHOD 1019.5, CONDI TI ON A

General Description

The LML37K is an adjustable 3-termi nal negative voltage regul ator capable of supplying in
excess of 1.5A over an output voltage range of -1.2V to -37V. This regulator is
exceptionally easy to apply, requiring only 2 external resistors to set the output voltage
and 1 output capacitor for frequency conpensation. The circuit design has been optim zed
for excellent regulation and |ow thermal transients. Futher, the LML37K features internal
current limting, thernal shutdown and safe-area conpensation, making it virtually

bl owout - pr oof agai nst overl oads.

The LML37K serves a wide variety of applications including |ocal on-card regul ation,
progr anmabl e- out put vol tage regul ati on or precision current regulation. The LML37K is an
i deal conplenent to the LML17K adj ustabl e positive regul ator.

I ndustry Part Number NS Part Numbers
LML37 LML37KPQWLV

Prine Die

LML37

Control i ng Docunent
SEE FEATURES SECTI ON

Processi ng Subgrp Description Temp ( °C)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
QJal Ity Conf or mance | nspection 4 Dynam c tests at +25
5 Dynam c tests at +125
R 6 Dynami c tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Swi tching tests at +25
10 Swi tching tests at +125
11 Switching tests at -55
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Feat ur es

- CQutput voltage adjustable from-1.2V to -37V
- 1.5A output current guaranteed, -55 Cto +150 C
- Line regulation typically 0.01% V
- Load regulation typically 0.3%
- Excellent thermal regulation, 0.002% W
- 50 ppmi C tenperature coefficient
- Tenperature-independent current limt
- Internal thermal overload protection
- Stantard 3-1ead transistor package
- CQutput short circuit protected
- CONTROLLI NG DOCUMENTS
LML37KPQWLV 5962P9951702VYA
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(Absol ute Maxi mum Rati ngs)

(Note 1)

Power Di ssi pation
| nput - Qut put Voltage Differential
Operating Junction Tenperature

Maxi mum Juncti on Tenperature
(Note 2)

Maxi mum Power Di ssipation

(@25 Q)
M ni mum | nput Vol t age

St orage Tenperature

Lead Tenperature
(Sol dering, 10 seconds)

Ther mal Resi stance
Thet aJA
(Still Air)
(500LF/ M n Air Flow)

Thet aJC

Package Wi ght
(Typi cal)

ESD Rati ng

(Note 3)

Internally Limted
40V

-55 C < Ta < +150 C

150 C

28 Watts

-41. 25V

-65 C< Ta < +150 C

300 C

40 C'W
14 W

4 CW

12750ny

4000V

Note 1: Absolute Maxi mum Ratings indicate limts beyond which danage to the device may occur.
Operating Rating indicate conditions for which the device is functional, but do not

guar antee specific performance limts.
conditions, see the Electrical

Characteristics.

For guaranteed specifications and test

The guarant eed specifications apply

only for the test conditions listed. Some performance characteristics nmay degrade
when the device is not operated under the |isted test conditions.

Note 2: The maxi num power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maxi mum junction tenperature), ThetaJA (package junction to

anbi ent thermal resistance),

and TA (anbient tenperature). The maxi mum al | owabl e

power dissipation at any tenperature is Pdmax = (Tjmax - TA) /ThetalA or the nunber

given in the Absol ute Maxi mum Rati ngs,

whi chever is |ower.

Not e 3: Hurman body nodel, 100pF di scharged through 1.5K Chms

Recommended Operating Conditions

Ta

I nput Vol tage Range

-55 C < Ta < +125 C

-41.25V to -4. 25V
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El ectrical Characteristics
DC PARAMETERS: ( SEE NOTE 3)
SYMBOL PARAVETER CONDI TI ONS notes] BN mN | ovex juniT | 3B
NAVE GROUPS
Vout Qut put Vol t age Vin =-4.25V, Il = 5mA 3 -1.275] -1. 225 1
3 -1.3 -1.2 Vv 2, 3
Vin = -4.25V, Il = 1.5A 3 -1.275] -1.225| V 1
3 -1.3 -1.2 \Y 2, 3
Vin = -41.25V, |l = 5mA 3 -1.275] -1.225| V 1
3 -1.3 -1.2 \% 2, 3
Vin = -41.25V, Il = 200mA 3 -1.275] -1.225| V 1
3 -1.3 -1.2 Vv 2, 3
Vrline Li ne Regul ation -41.25V < Vin < -4.25, |l = 5mA 3 -9 9 nv 1
3 -23 23 nv 2, 3
Vr | oad Load Regul ation Vin =-6.25V, Il =5m to 1.5A 3 -6 6 1Y% 1
3 -12 12 nmv 2, 3
Vin =-41.25V, Il = 5mA to 200mA 3 -6 6 v 1
3 -12 12 mv 2, 3
Vrth Ther mal Vin = -14.6V, Il = 1.5A 3 -5 5 v 1
Regul ati on
| adj Adj ust Pin Vin = -4.25V, Il = 5m 3 25 100 UuA 1, 2,
Current 3
Vin = -41.25V, Il = 5mA 3 25 100 UuA 1, 2,
3
Del ta Adj ust Pin -41.25V < Vin < -4.25, Il = 5mA 3 -5 5 uA 1, 2,
ladj (1ine) | Current Change 3
vs. Line Voltage
Del ta Adj ust Pin Vin =-6.25V, Il =5mto 1.5A 3 -5 5 uA 1, 2,
|l adj (| oad) | Current Change 3
vs. Load Current
| os Qut put Short Vin = -4.25V 3 1.5 3.5 A 1, 2,
Crcuit Current 3
Vin = -40V 3 0.2 1 A 1, 2,
3
Vout Qut put Vol t age Vin = -4.25V 3 -1.275] -1.225| V 1
(Recovery) | Recovery
3 -1.3 -1.2 Vv 2, 3
Vin = -40V 3 -1.275] -1.225| V 1
3 -1.3 -1.2 \Y 2, 3
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El ectrical Characteristics

DC PARAMVETERS: ( SEE NOTE 3) ( Cont i nued)
SYMBOL PARAVETER CONDI TI ONS notes] BN mN | ovex juniT | 3B
NAVE GROUPS
Iq M ni num Load Vin = -4.25V 3 0.2 3 mA 1, 2,
Cur rent 3
Vin = -14. 25V 3 0.2 3 mA 1, 2,
3
Vin = -41. 25V 3 1 5 mA 1, 2,
3
Vst art Vol tage Start-up | Vin = 4.25V, ||l = 1.5A 3 -1.275] -1. 225 1
3 -1.3 -1.2 2, 3
Vout Qut put Vol t age Vin = -6.25V, Il = 5m 1, 3 -1.3 -1.2 2
AC PARAMETERS: (SEE NOTE 3)
Del ta Ri pple Rejection | Vin = -6.25V, ei = 1vrns at 2400Hz, 3 50 dB 9
Vin/Delta Il = 500mA
Vout
Vno Qut put Noi se Vin = -6.25V, Il = 100mA 3 120 uvrnsg 9
Vol t age
Delta Li ne Transi ent Vin = -6.25V, Il = 100mA, Vpulse = -1V |3 80 nv/ V| 9
Vout/Del ta | Response
Vin
Delta Load Transi ent Vin = -6.25V, Il = 100mA 2, 3 60 nv 9
Vout/ Delta | Response Delta Il = 400mA
I

DC PARAMETERS: DRI FT VALUES (See NOTE 3)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC. "Delta calculations performed on JAN S and QWYV devices at group B, subgroup 5 only".

Vout Qut put Vol t age Vin =-4.25V, Il = 5mA 3 -0.01 | 0.01 Y 1
Vin =-4.25V, Il = 1.5mA 3 -0.01 | 0.01 \Y 1
Vin = -41.25V, Il = 5mA 3 -0.01 | 0.01 \ 1
Vin = -41.25V, |l = 200mA 3 -0.01 | 0.01 \Y 1
Vrline Li ne Regul ation Vin = -41.25V to -4.25, Il = 5mA 3 -4 4 mv 1
| adj Adj ust Pin Vin = -4.25V, Il = 5mA 3 -10 10 uA 1
Current
Vin = -41.25V, Il = 5mA 3 -10 10 uA 1
DC PARAMETERS: POST RADI ATION LIM TS +25 C (See NOTE 3)
Delta ladj | Adjust Pin -41.25V < Vin < -4.25V, ||l = 5mA 3 -20 20 UuA 1
(l1'ine) Current Change
vs. Line Voltage
Vr | oad Load Regul ation -6.25V, 5mA to 1.5A 3 -7.5 7.5 nv 1
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Note 1:
Note 2:
Not e 3:

Tested at +125 C, correlated to 150 C

Limt of 0.15nV/mA is equivalent to 60nV.

Pre and post irradiation limts are identical to those listed under AC and DC
electrical characteristics except as listed in the Post Radiation Linmts Table. These
parts may be dose rate sensitive in a space environnent and denonstrate enhanced | ow
dose rate effect. Radiation end point limts for the noted parameters are guaranteed
only for the conditions as specified in ML-STD 883, Method 1019.5, Condition A
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
05191HRB4 METAL CAN (KA), TO- 3, 2LD, LOWPROFILE (B/l CKT)
KO2CRE METAL CAN TO-3, 2LD, LOW PROFILE (P/P DWG
P0O00200A METAL CAN (KA), TO-3, 2 LD, LOW PROFILE (Pl NOUT)

See attached graphics followi ng this page.
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Revi sion History

Rev |[ECN # |Rel Date [Originator Changes

0AO0 MD003416 [07/19/00 Rose Mal one Initial MDS Rel ease: MRLML37-K-RH, Rev. O0AO - Rad Hard
Dat a Sheet.

1A0 MD003735 |04/ 08/ 02 Rose Mal one Update MDS: MRLML37-K-RH, Rev. OAO to MRLML37-K-RH,
Rev. 1A0. Changes nmde in Absol ute and Recommended
Section, Post Radiaton Section, Delta |adj Paraneter
from-10uA Mn, 10uV Max to -20uA M n, 20uA Max. Added
Vrl oad paraneter in Post Radiaton Section.

1BO MD003991 |04/ 08/ 02 Rose Mal one Update MDS: MRLML37-K-RH, Rev. 1A0 to MRLML37-K-RH,

Rev. 1B0. Deleted reference to LML37KPQW. from Main
Tabl e and Features Section, QW product un-avail able.




This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.


http://www.datasheetcatalog.com
http://www.datasheetcatalog.com
http://www.datasheetcatalog.com

National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

7703403YA - http://www.ti.com/product/7703403ya?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM137H MDS - http://www.ti.com/product/Im137h mds?HQS=TI-null-null-dscatalog-df-pf-null-wwe
JM38510/11803BXA - http://www.ti.com/product/jm38510/11803bxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM137KG MDA - http://www.ti.com/product/Im137kg mda?HQS=TI-null-null-dscatalog-df-pf-null-wwe
JM38510/11804SYA - http://www.ti.com/product/jm38510/11804sya?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9951701VZA - http://www.ti.com/product/5962-9951701vza?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM137H/883 - http://www.ti.com/product/Im137h/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe
JM38510/11804BYA - http://www.ti.com/product/jm38510/11804bya?HQS=TI-null-null-dscatalog-df-pf-null-wwe
JM38510/11803SXA - http://www.ti.com/product/jm38510/11803sxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
7703403XA - http://www.ti.com/product/7703403xa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962P9951702VYA - http://www.ti.com/product/5962p9951702vya?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM137WG/883 - http://www.ti.com/product/Im137wg/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM137KG MWA - http://www.ti.com/product/Im137kg mwa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM137K/883 - http://www.ti.com/product/Im137k/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962P9951701VXA - http://www.ti.com/product/5962p9951701vxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM137AH/883 - http://www.ti.com/product/Im137ah/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM137H - http://www.ti.com/product/Im137h?HQS=TI-null-null-dscatalog-df-pf-null-wwe

5962P9951701VZA - http://www.ti.com/product/5962p9951701vza?HQS=TI-null-null-dscatalog-df-pf-null-wwe



