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National
Semiconductor

LM123A/LM123/LM323A/LM323 
3-Amp, 5-Volt Positive Regulator
General Description
The LM123 is a th ree-term ina l positive regu la tor w ith a pre
set 5V ou tpu t and a load driving capability  o f 3 amps. New 
circuit design and processing techn iques are used to  p ro 
vide the  high ou tpu t cu rrent w ithou t sacrific ing the regulation 
characteris tics o f low er current devices.
The LM 123A and LM 323A o ffe r im proved precision over the  
standard LM 123 and LM 323. Param eters w ith tigh tened 
specifica tions include ou tpu t vo ltage  to lerance, line regu la
tion, and load regulation.
The 3 amp regu la tor is v irtua lly  b low out proof. Current lim it
ing, pow er lim iting, and therm al shutdow n provide the  sam e 
high level o f re liability ob ta ined w ith these techn iques in the 
LM109 1 am p regulator.
No external com ponents are required fo r operation o f the 
LM123. If the  device is m ore than 4 inches from  the  filte r 
capacitor, however, a 1 ju,F solid  tanta lum  capacito r should 
be used on the  input. A 0.1 /xF o r larger capacitor may be 
used on the ou tpu t to  reduce load trans ient spikes created 
by fa s t sw itching dig ital logic, o r to  sw am p ou t stray load 
capacitance.
An overall w orst case specifica tion  fo r the com bined e ffects  
o f input vo ltage, load currents, am bient tem perature, and

pow er d issipation ensure tha t the LM 123 w ill pe rfo rm  sa tis
fac to rily  as a system  elem ent.
For app lica tions requiring o ther vo ltages, see LM 150 series 
ad justab le  regu la to r data  sheet.
O peration is guaranteed over the  junc tion  tem pera tu re  
range -5 5 ° C  to  +1 5 0 °C  fo r LM 123A /LM 123 , -4 0 ° C  to  
+  125°C fo r LM 323A, and 0°C to  + 1 25°C fo r LM 323. A  her
m etic TO -3 package is used fo r high re liab ility  and low  th e r
mal resistance.

Features
■ G uaranteed 1 % initial accuracy (A vers ion)
■ 3 am p ou tpu t current
■ Internal cu rrent and therm al lim iting
■ 0 .0 1 ft typ ica l ou tpu t im pedance
■ 7.5V m inim um  input vo ltage
■ 30W  pow er d issipation
■ 100%  e lec trica l burn-in

Connection Diagram
M etal Can P ackage

GND
(CASE)

TL/H/7771 -2
O rder N um ber LM 123A K  STEEL, LM 123K  STEEL, LM 323A K  STEEL or LM 323K STEEL  

See NS Package N um ber K02A

Typical Applications
Basic 3 A m p R egulator

*Required if LM123 is more than 4" from filter capacitor. 
tRegulator is stable with no load capacitor into resistive loads.

TL/H/7771-3
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Absolute Maximum Ratings
If M ilitary /A erospace  specified  devices  are required, 
please con tact the  N ational S em iconductor Sales  
O ffic e /D is trib u to rs  fo r availability and specifications. 
(N o te  4)
Input V oltage 20V
Power D issipation In ternally Lim ited
O perating Junction Tem perature  Range 

LM123A, LM 123 - 5 5 ° C to  +  150°C
LM 323A — 40°C to  +125°C
LM 323 0°C to  + 1 25°C

LM123A/LM123 Electrical Characteristics (NoteD

P aram eter C onditions
LM 123A LM 123

Units
Min Typ M ax Min Typ M ax

O utput Voltage Tj =  25°C
V |N =  7.5V, l0 UT =  0A

4.95 5 5.05 4.7 5 5.3 V

7.5V <; V |N <; 15V
0A £  l0 UT ^  3A, P <; 30W

4.85 5.15 4.6 5.4 V

Line R egulation (N ote 3) Tj =  25°C 
7.5V <; V |N <; 15V 5 10 5 25 mV

Load Regulation (Note 3) Tj =  25°C, V |N =  7.5V, 
0A ^  loUT ^  3A

25 50 25 100 mV

Q uiescen t Current 7.5V £  V |N £  15V, 
0A ^  loUT ^  3A

12 20 12 20 m A

O utpu t Noise Voltage Tj =  25°C
10 Hz £  f £  100 kHz 40 40 juA/rms

S hort C ircuit C urrent Lim it Tj =  25°C 
V|N =  15V 3 4.5 3 4.5 A
V |N =  7.5V 4 6 4 5 A

Long Term  Stability 35 35 mW

Therm al R esistance Junction o o °C /Wto  Case (Note 2) c. c.
.. ......

Storage T  em perature  Range -  65°C to  + 1 50°C
Lead Tem peratu re  (Soldering, 10 sec.) 300°C
ESD T  o lerance (N ote  5) 2000V

Preconditioning
Burn-In in Therm al Lim it 100%  All D evices
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LM323A/LM323 Electrical Characteristics (Note d

P aram eter Conditions
LM 323A LM 323

Units
Min Typ M ax Min Typ M ax

O utput Voltage Tj =  25°C
V |N  =  7.5V, lo u T  =  0A

4.95 5 5.05 4.8 5 5.2 V

7.5V ^  V |n ^  15V
0A  <; l0 U T  ^  3A, P £  30W

4.85 5.15 4.75 5.25 V

Line R egulation (N ote  3) Tj =  25°C 
7.5V <; V |N <: 15V 5 10 5 25 mV

Load R egulation (N ote  3) Tj =  25°C, V im =  7.5V, 
0A  l o U T  ^  3A

25 50 25 100 mV

Q uiescent C urrent 7.5V <: V |n ^  15V, 
0A  ^  Iq u t  ^  3A

12 20 12 20 mA

O utput Noise V oltage Tj =  25°C
10 Hz ^  f  ^  100 kHz 40 40 /xVrms

Short C ircuit C urrent L im it Tj =  25°C 
V |N =  15V 3 4.5 3 4.5 A
V |N =  7.5V 4 6 4 5 A

Long Term  Stability 35 35 mW

Therm al R esistance Junction O 2 °C /W
to Case (N ote  2) c.

Note 1: Unless otherwise noted, specifications apply for -55°C  £  T j ^ +  150°C for the LM123A and LM123, -40°C  £ T j <; +  125°C for the LM323A, and 0°C £  
T j £ +  125°C for the LM323. Although power dissipation is internally limited, specifications apply only for P ^ 30W.
Note 2: Without a heat sink, the thermal resistance of the TO-3 package is about 35°C/W. With a heat sink, the effective thermal resistance can only approach the 
specified values of 2°C/W, depending on the efficiency of the heat sink.
Note 3: Load and line regulation are specified at constant junction temperature. Pulse testing is required with a pulse width ^ 1 ms and a duty cycle £  5%. 
Note 4: Refer to RETS123K drawing for LM123K, and to RETS123AK for LM123AK military specifications.
Note 5: Human body model, 1.5 kft in series with 100 pF.

Typical Applications (Continued)

A djustable O utput 5 V - 10V  0.1 %  Regulation

UNREGULATED
‘ Select to Set Output Voltage TL/H/7771-4

“ Select to Draw 25 mA from V~
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Typical Performance Characteristics

M axim um  A verage P ow er  
Dissipation fo r LM 123A , LM 123

25 50 75 100 125

Ta -  AMBIENT TEMPERATURE l*C)

M axim um  A verage P ow er 
Dissipation fo r LM 323A, LM 323 O utput Im pedance

25 50 75 100 125

Ta -  AMBIENT TEMPERATURE 1*0
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Typical Applications (Continued)

10 A m p R egulator w ith  C om plete  O verload  P rotection

■OUT
+5V

TL/H/7771-6

A djustable R egulator 0 V -1 0 V  @ 3A

C-|—  2 jaF Optional— Improves Ripple Rejection, Noise, and Transient Response
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Typical Applications (Continued)

Trim m ing O utput to  5V

REGUIATEO
TL/H/7771 -8

Schematic Diagram
INPUT

1-81

LM
123A/LM

123/LM
323A/LM

323


