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National 
Semiconductor

LM 125/LM325/LM325A, LM126/LM326 Voltage 
Regulators
G eneral Description
These are dual po larity  track ing  regu la tors designed to  p ro ­
vide ba lanced positive  and negative  ou tpu t vo ltages a t cu r­
rent up to  100 mA, the  devices are se t fo r ± 15V and ± 12V 
outputs respective ly. Input vo ltages up to  ± 3 0 V  can be 
used and there is provision fo r ad justab le  current lim iting.
These devices are ava ilab le  in tw o  package types to  accom ­
m odate various pow er requ irem ents and tem perature  
ranges.

Features
■ ± 15V and ± 12V track ing outputs
■ O utput cu rrent to  100 m A
■ O utput vo ltage  ba lanced to  w ith in 1%  (LM 125, LM126, 

LM325A)
■ Line and load regu la tion o f 0 .06%
■ Internal therm a l overload pro tection
■ S tandby cu rrent drain o f 3 mA
■ Externa lly ad justab le  current lim it
■ Internal cu rrent lim it

Schem atic and C onnection Diagram s
D ual-ln-L ine P ackage

O rder Num ber LM 325A N , 
LM 325N or LM 326N  

S ee NS Package N um ber N 14A

Metal Can P ackage
GND

Case connected to - V in  T L /H /7 7 7 6 - 3
Top  V iew

O rder Num ber LM 125H , 
LM 325H, LM 126H or LM 326H  

See NS Package N um ber H10C
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Absolute Maxim um  Ratings O perating C onditions
If M ilitary /A erospace  specified  devices  are required, O perating Free Tem perature  Range
please contact the  National S em iconductor Sales LM 125 —55°C to  +1 2 5 °C
O ffice /D is trib u to rs  fo r availability and specifications. LM325, LM 325A 0°C to  + 7 0 °C
(N ote  5) S torage Tem peratu re  Range —65°C to  +  150°C
Input V oltage ± 30V i_eacj j  em perature  (Soldering, 10 sec.) 300°C
Forced V q +  (M in) (Note 1) - 0 .5 V
Forced V q ”  (Max) (Note 1) +  0.5V
Power D issipation (Note 2) P m a x

O utput S hort-C ircuit Duration (N ote  3) C ontinuous

Electrical C haracteris tics L M i2 5 /L M 3 2 5 /L M 3 2 5 A (N o te 2 )

P aram eter Conditions Min Typ Max Units

O utpu t Voltage Tj =  25°C
LM 125 /LM 325A 14.8 15 15.2 V
LM325 14.5 15 15.5 V

Input-O utput D ifferentia l 2.0 V

Line Regulation V |N =  18V to  30V, lL =  20 mA, 
Tj = 25°C 2.0 10 mV

Line Regulation Over Tem perature  R ange V |N =  18V to  30V, lL =  20 mA, 2.0 20 mV

Load R egulation lL =  0 to  50 mA, V in =  ± 30V ,
V o + Tj =  25°C 3.0 10 mV
V o " 5.0 10 mV

Load Regulation O ver Tem perature  Range lL =  0 to  50 mA, V |N =  ± 3 0 V
v0+ 4.0 20 mV
V o " 7.0 20 mV

O utput V oltage Balance Tj =  25°C
LM125, LM325A ± 150 mV
LM325 ± 300 mV

O utput Voltage Over Tem perature  R ange P <; P m a x > 0 ^  Iq  ^  50 mA,
LM125, LM325A 18V <; |V|N| <; 30 14.65 15.35 V
LM325 14.27 15.73 V

Tem perature  Stability o f Vq + 0.3 %

S hort C ircuit Current L im it T j = 25°C 260 mA

O utpu t Noise Voltage T j = 25°C, BW = 100 -  10 kHz 150 jLtVrms

Positive Standby Current Tj = 25°C 1.75 3.0 mA

N egative S tandby Current Tj = 25°C 3.1 5.0 mA

Long Term  Stability 0.2 % /k H r

Therm al Resistance Junction to  
Case (N ote 4)

LM125H, LM325H 20 °C /W
Junction to  A m bient (Still Air) 215 °C /W
Junction to  A m bient (400 L f/m in  A ir Flow) 82 °C /W

Junction to  A m bient (Still Air) 90 °C /WLM325AN, LM325N
N ote 1: That voltage to which the output may be forced without damage to the device.
N ote  2: Unless otherwise specified these specifications apply for T j =  55°C to + 150°C  on LM125, T j == 0°C to + 1 2 5 °C  on LM325A, Ti =  0°C to + 1 2 5 °C  on
LM325, V |N = ± 20V, lL = 0 mA, lMAX = 100 mA, PMAX =  2.0W  for the H10 Package. IMAX = 100 mA. ImAx = 100 mA, P f^ x  = 1.0W  for the DIP N Package.
N ote  3: If the junction temperature exceeds 150°C, the output short circuit duration is 60 seconds.
N ote  4: Without a heat sink, the thermal resistance junction to ambient of the H10 Package is about 155°C /W . With a heat sink, the effective thermal resistance
can only approach the junction to case values specified, depending on the efficiency of the sink. 
N ote 5: Refer to RETS125X drawing for military specification of LM125.

1-83

LM
125/LM

325/LM
325A/LM

126/LM
326



LM
12

5/
LM

32
5/

LM
32

5A
/L

M
12

6/
LM

32
6

Absolute M axim um  Ratings O perating  C onditions
If M ilitary /A ero sp ace  specified  devices  are  required, O perating Free Tem perature  Range
please con tac t the  N ational Sem iconductor Sales LM 126 — 55°C to  +  125°C
O ffic e /D is trib u to rs  fo r availability  and specifications. LM 326 0°C to  +  70°C
(N ote  5) S torage Tem perature  Range — 6 5 °C to  + 150°C
Input V oltage +  30V Lead Tem peratu re  (Soldering, 10 sec.) 300°C
Forced V o +  (M in) (N ote 1) - 0 .5 V
Forced V q "  (Max) (N ote 1) -F 0.5V
Pow er D issipation (N ote  2) In ternally Lim ited
O utput Short-C ircuit D uration (N ote  3) C ontinuous

Electrical C haracteris tics L M i2 6 /L M 3 2 6 (N o te 2 )

P aram eter C onditions Min Typ M ax Units

O utput V oltage Tj =  25°C
LM 126 /LM 326 11.8 12 12.2 V

11.5 12.5 V

Input-O utput D ifferentia l 2.0 V

Line R egulation V|N =  .15V to  30V 
lL =  20 mA, Tj =  25°C

2.0 10 mV

Line Regulation O ver Tem peratu re  Range V|N =  15V to  30V, lL =  20 mA 2.0 20 mV

Load Regulation lL =  0 to  50 mA, V |N =  ± 30V ,
v0 + Tj =  25°C 3.0 10 mV
v0 - 5.0 10 mV

Load Regulation O ver Tem peratu re  Range lL =  0 to  50 mA, V |N =  ± 3 0 V
V o + 4.0 20 mV
V o - 7.0 20 mV

O utput V oltage B alance Tj =  25°C
LM126, LM 326 ± 1 2 5 mV

± 2 5 0 mV

O utput Voltage O ver Tem peratu re  Range P ^  P m a x , 0 ^  Iq  ^  50 mA,
LM126 15V <: |V|n I ^  30 11.68 12.32 V
LM326 11.32 12.68 V

Tem perature  S tab ility o f V o ± 0.3 %

S hort C ircuit C urrent L im it Tj =  25° C 260 mA

O utput Noise Voltage Tj =  25°C, BW  =  1 0 0 - 1 0  kHz 100 jaVrms

Positive S tandby C urrent Tj =  25°C, lL =  0 1.75 3.0 mA

N egative S tandby C urrent Tj =  25°C, lL =  0 3.1 5.0 m A

Long Term  S tability 0.2 % /k H r

Therm al R esistance Junction  to  
Case (Note 4)

LM126H, LM326H 20 °C /W
Junction to  A m bien t (Still Air) 155 °C /W
Junction to  A m bien t (400 L f/m in  A ir F low) 62 °C /W

Junction to  A m bien t LM 326N 150 °C/\N
N o te  1: That voltage to which the output may be forced without damage to the device.
N o te  2: Unless otherwise specified these specifications apply for Tj =  55°C to  + 1 5 0 ° C o n  L M 126,T j =  0°C to + 1 2 5 °C o n  LM326, V ^ I =  ± 2 0V , lL =■■ 0 mA, lMAx
=  100 mA, Pm a x  =  2.0W  for the H10 Package. Im a x  = ; 100 mA. Im a x  =  100 mA, P ^ a x  =  1.0W  for the DIP N Package.
N o te  3: If the junction temperature exceeds 150°C, the output short circuit duration is 60 seconds.
N o te  4: Without a heat sink, the thermal resistance junction to ambient of the H10 Package is about 155°C /W . With a heat sink, the effective thermal resistance
can only approach the junction to case values specified, depending on the efficiency of the sink. 
N o te  5: Refer to RETS 126X drawing for military specification of L.M126.
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Typical Perform ance C haracteristics

LM 125 Load R egulation

LOAD CURREN TIm A)

LM 126 Load R egulation
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L M 1 2 5 /126  R egulator  
D ropout V o ltage fo r  
Positive R egulator

T, = ♦ 1 5 0 * C ^ ^ ‘ 
> / T -55 , C

^ ♦ 2 5 * C ^ -

0 20 40 60 80 100

LOAD CURRENT(m A)

L M 125 /126  R egulator 
Dropout V o ltage fo r  
Negative R egulator

LOAD CU RRENT(m A)

LM 125 /1 2 6  Peak O utput 
C urrent vs
Junction Tem pera tu re

-SO 0 50 100 150

JUNCTION TEMPERATURE CC)

LM 125 /1 2 6  M axim um  A verage  
Pow er Dissipation vs  
A m bient Tem pera tu re

-5 5  - 2 5  0 *25  *50 *75  *100 *125

TA -  AMBIENT TEMPERATURE CC)

LM 3 25 /3 2 6  M axim um  A verage  
P ow er Dissipation vs  
A m bient T em pera tu re

0 25 50 75 100

Ta -  AMBIENT TEMPERATURE CC)

LM 1 2 5 /126  C urren t Lim it Sense  
V oltage vs Tem pera tu re  
fo r N egative R egulator

-5 0  -2 5  0 25 50 75 100 125 150 

JUNCTION TEMPERATURE CC)

LM 1 25 /126  C urrent L im it S ense  
V oltage vs Tem pera tu re  
fo r Positive R egulator

JUNCTION TEMPERATURE CCI

L M 125 /126
Standby C urrent Drain
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T a 3 "•125*C
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T a  3 —55*C  -  
T a  -  + 2 5 * C -  
T a  = +125*C i t = 0

1_______

18 20 22 24 26 28 30

LM 125
Load T ransien t Response  
fo r  N egative R egulator

LM 126
Load Transien t R esponse

INPUT VOLTAGE (±V) TIME (1>u/DIV) TIME Mm i/O IV i

T L /H /7 7 7 6 - 4
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Typical P erform ance C haracteristics (Continued)

LM 125
Load T rans ient R esp onse  
fo r  Positive R egulator

TIME (Ipc/OIV)

LM 126
Load T ran s ien t R esponse

TIME (2ja/0IV)

LM 125
Line T rans ient R esp onse  
fo r  Positive R egu lator

TIME IZpt/OIV)

LM 126
Line Trans ient R esp onse

}

i
1,

-p

kV„

os

<* -  
10 

ITI

+2
ml
VE

OV

RE

TC

iG l

1+2

JW

!3V

ITCIR-

I l
u

1

TIME (2pi/DIV)

LM 125
Ripple R ejection

100 1.0k 10k 100k 1M
FREQUENCY (Hz)

LM 125
Line T rans ient R esponse  
fo r  N egative R egulator
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AV,n ■= -20V  TO -23V  
l L = 10mA

LM 126
Line T rans ient R esp onse

TIME (10/tt/DIV) TIME (15ys/DIV)

LM 125
O utpu t Im pedance  
vs Frequency

LM 126
Ripple R ejection

100 1.0k 10k 100k 1.0M
FREQUENCY (Hi)

LM 126
O utpu t Im pedance  
vs  Frequency

T L /H /7 7 7 6 -5
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Typical Applications
Basic R e g u la to r ttt

2.0 A m p Boosted R egulator W ith C urrent Lim it

T L /H /7 7 7 6 -7

N ote: Metal can (H) packages shown.

Ic l  =
Current Limit Sense Voltage (See Curve) 

Rcl

tSolid  tantalum
ttS h o rt pins 6 and 7 on dip

TTTRc l  can be added to the basic regulator between pins 6 and 5 ,1  and 2 to reduce 
current limit.

‘ Required if regulator is located an appreciable distance from power supply filter.
“ Although no capacitor is needed for stability, it does help transient response. (If 

needed use 1 jaF electrolytic).
‘ “ Although no capacitor is needed for stability, it does help transient response. (If 

needed use 10 /nF electrolytic).
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Typical Applications (Continued)

Positive C urrent D ependent S im ultaneous C urrent Lim iting

>CL+  =  

ICL+ =

V S E N S E N E G  ,
----------- 2 -----------+  V BEQ1

m
V S E N S E  N EG  +  V p iO D E  

R c l -

Ic l +  Controls Both Sides of the Regulator.

RCl +  = VSEN SE+  
1.1 lCL+

T L /H /7 7 7 6 -8

B oosted  R egulator W ith  Fo ldback C urren t Lim it

T L /H /7 7 7 6 -9
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Typical A pplications (Continued)

E lectric Shutdow n

tSolid tantalum  
t tS h o rt pins 6 and 7 on dip

* Required if regulator is located an appreciable distance from power supply 
filter.

* ‘ Although no capacitor is needed for stability, it does help transient re­
sponse. (If needed use 1 juF electrolytic).
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