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L M 145 /L M 345  N egative Th ree  Am p R egulator
General Description
The LM 145 is a three-term ina l negative regu la tor w ith  a 
fixed ou tpu t vo ltage  o f - 5 V  o r -5.2V, and up to  3A  load 
current capability. Th is device needs on ly one external com ­
ponent— a com pensation capacito r a t the  output, m aking it 
easy to  apply. W orst case guarantees on ou tpu t vo ltage  de­
via tion  due to  any com bination o f line, load o r tem pera tu re  
varia tion  assure satisfacto ry system  operation.
Exceptiona l e ffo rt has been m ade to  m ake the  LM 145 im ­
m une to  overload conditions. The  regu la to r has current lim ­
iting w hich is independent o f tem perature , com bined w ith 
therm a l overload pro tection. Internal cu rrent lim iting p ro ­
te c ts  aga inst m om entary fau lts w hile  therm a l shutdow n pre­
ven ts  junction  tem peratures from  exceeding safe  lim its dur­
ing p ro longed overloads.
A lthough prim arily in tended fo r fixed ou tpu t vo ltage  app lica ­
tions, the  LM 145 may be program m ed fo r h igher ou tpu t vo lt­
ages w ith  a sim ple resistive divider. The  low  qu iescen t drain

current o f the  device  a llow s th is techn ique  to  be used w ith 
good regulation.
The LM 145 com es in a herm etic TO-3 package rated at 
25W . A reduced tem pera tu re  range part LM 345 is a lso ava il­
able.

Features
■ O utput vo ltage  accurate  to  be tter than ± 2 %
■ C urrent lim it cons tan t w ith  tem perature
■ Internal therm a l shutdow n pro tection
■ O perates w ith inpu t-ou tput vo ltage  d iffe rentia l o f 2 .8V  at 

full rated load ove r fu ll tem pera tu re  range
■ Regulation guaranteed w ith  25W  pow er d issipation
■ 3A ou tpu t cu rrent guaranteed
■ Only one externa l com ponen t needed
■ 100%  e lectrica l burn-in

Schematic Diagram
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Absolute Maximum Ratings
If M ilitary /A e ro s p a c e  specified  devices a re  required, 
please con tac t th e  National S em iconductor S ales  
O ffic e /D is trib u to rs  fo r  availability and specifications. 
(N o te  3)
Input V oltage 20V
Input-O utput D iffe rentia l 20V

Power D issipation
O perating Junction Tem peratu re  R ange 

LM 145 
LM 345

S torage Tem perature  Range 
Lead Tem perature  (Soldering, 10 sec.)

In ternally Lim ited

—55°C to  + 1 50°C 
0°C to  + 125°C  

—6 5 °C to  +150°C  
300°C

Electrical Characteristics t-sv & -5.2V) (Note d
Lim its

Param eter C onditions LM 145 LM 345 Units

Min Typ M ax Min Typ M ax

O utput Voltage Tj =  25°C, Iq u t  =  5 mA,
5.0V

inIIIz>

- 5 .1 - 5 . 0 - 4 . 9 - 5 . 2 - 5 . 0 - 4 . 8 V
5.2V - 5 . 3 - 5 . 2 -5 .1 - 5 . 4 - 5 . 2 - 5 . 0 V

Line R egulation (N ote  2) Tj =  25°C
- 2 0 V  <; V |N £  - 7 .5 V 5 15 5 25 mV

Load R egulation (N ote  2) Tj =  25°C ,V |N =  - 7 .5 V  
5 mA <; Iq u t  ^  3A

30 75 30 100 mV

O utput V oltage - 2 0 V  <; V|N ^  — 7.8V
5.0V 5 mA <; Iq u t  ^  3A - 5 .2 0 - 4 .8 0 - 5 .2 5 -4 .7 5 V
5.2 V P <; 25W -5 .4 0 -5 .0 0 - 5 .4 5 -4 .9 5 V

T m in  ^  Tj ^  t MAx

Q uiescen t C urrent - 2 0 V  <; V |N ^  - 7 .5 V  
5 m A ^  loUT ^  3A

1.0 3.0 1.0 3.0 mA

S hort C ircuit C urrent V |N =  -7 .5 V , Tj =  +2 5 °C 4 5.5 4 5.5 A
V |N =  —20 V, Tj =  + 2 5 °C 2 3.5 2 3.5 A

O utpu t N oise V oltage Ta  =  25°C, C L =  4.7 jllF  
10 Hz ^  f  ^  100 kHz 150 150

Long Term  S tab ility 5 50 5 50 mV

Therm al R esistance o °C /WJunction  to  Case 2 c.

Note 1: Unless otherwise specified, these specifications apply: -55°C  ^ T j ^ +  150°C for the LM145 and 0°C ^ Tj ^ +  125°C for the LM345. V in =  7.5V and 
loUT =  5 mA. Although power dissipation is internally limited, electrical specifications apply only for power levels up to 25W. For calculations of junction 
temperature rise due to power dissipation, use a thermal resistance of 35°C/W for the TO-3 with no heat sink. With a heat sink, use 2°C/W for junction to case 
thermal resistance.
Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account separately. To 
ensure constant junction temperature, pulse testing with a low duty cycle is used.
Note 3: Refer to RETS145K-5.2V for LM145K-5.2V or RETS145K-5V for LM145K-5.0 military specifications.

Connection Diagram
M etal Can Package

Typical Applications
Fixed R egulator

INPUT
(CASE)

TL/H/7785-2

O rd er N um ber LM 145K-5.0, 
LM 345K -5.0 , LM 145K-5.2,

o r LM 345K -5.2
S ee NS Package N um ber K02A

Cl

” T ^ il—, T “
0— 1—  LM145 1 oINPUT

±  C 2 t 
4 .7 /xF

-  SOLID TANTALUM

OUTPUT

TL/H/7785-3

•(•Required for stability. For value given, capacitor must be solid tantalum. 
50 julF aluminum electrolytic may be substituted. Values given may be in­
creased without limit.

* Required if regulator is separated from filter capacitor. For value given, ca­
pacitor must be solid tantulum. 50 juF aluminum electrolytic may be substi­
tuted.
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Typical Performance Characteristics

M axim um  A verage P ow er 
Dissipation fo r LM 145

25 50 75 100 125

Ta -  AMBIENT te m p e r a t u r e  r c )

O utput Im pedance

10 too 1k 10k 100k 1M 10M

f-FREQUENCY (Hi)

M axim um  A verage P ow er 
Dissipation fo r LM 345

25 50 75 100 125

Ta -  AMBIENT TEMPERATURE (*C)

M inim um  Input-O utput 
V oltage D ifferentia l

1 2 3
OUTPUT CURRENT (AMPS)

Typical Applications (Continued)

100 1k 10k 100k 1M 10M
f -  FREQUENCY (Hz)

O utput V o ltage vs  
Tem pera tu re

-5 0  0 50 100 150
T-TEMPERATURE (*C)

TL/H/7785-4

•Select resistors to set output voltage. 1 ppm/C tracking suggested.
**C1 is not needed if power supply filter capacitor is within 3" of regulator. 
tDetermines zener current. May be adjusted to minimize temperature drift. 

ttSolid tantalum.
Load and line regulation < 0.01 %
Temperature drift < 0.001 % /C
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Typical Applications (Continued)

High S tability  R egulator

5V ^ v+  <; 25V 
(UNREGULATED)

**C1 is not needed if power supply filter capacitor is within 3" of regulator. 
tKeep C4 within 2" of LM345.

**D2 sets initial output voltage accuracy. The LM113 is available in - 5 ,  - 2 ,  and - 1 %  tolerance.

—2V ECL Term ination  R egulator

Dual 3 A m p Trim m ed Supply V ariab le  O utput ( - 5 . 0 V  to  -  15V)

‘ Optional. Improves transient
response and ripple rejection. v OUT =

TL/H/7785-7
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