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3-TERMINAL ADJUSTABLE REGULATOR   

LM317L / LM317LF 

DESCRIPTION                     
The LM317 is  an adjustable  3- terminal  posi t ive vol tage regulator  capable of  

supplying 100mA over  a  1 .2V to 37V output  range.  I t  is  except ional ly easy to  use and 

requires  only two external  resis tors  to  set  the output  vol tage.  Further ,  i t  employs 

internal  current  l imit ing,  thermal  shutdown and safe  area compensat ion,  making i t  

essent ial ly blow-out  proof .  Also,  the LM317 is  avai lable  packaged in a  s tandard 

TO-92 transis tor  package which is  easy to use.  

The LM317 serves a  wide variety of  appl icat ions including local ,  on card 

regulat ion.  This  device can also be used to  make a  programmable output  regulator ,  or  

by connect ing a  f ixed resis tor  between the adjustment  and output ,  the LM317 can be 

used as  a  precis ion current  regulator .  

 

 

FEATURES                            PIN CONNECTION 
z Adjustable  output  down to 1.2V 

z Guaranteed 100 mA output  current  

z Line regulat ion typical ly 0.01%/V 

z Load regulat ion typical ly 0.1% 

z Current  l imit  constant  with temperature 

z Eliminates  the need to s tock many vol tages 

z 80 dB r ipple  reject ion 

z Output  is  short  c i rcui t  protected 
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SCHEMATIC DIAGRAM    
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)  

Character is t ic  Symbol  Min.  Max.  Unit  
Input-Output  Voltage Different ial  Vi/Ao -0.3 40 V 

Power Dissipat ion PD -  Internal ly 
Limited W 

Operat ing Junct ion Temperature Range Tj  -25 125 °C 
Lead Temperature (Soldering,  4  seconds) TL -  250 °C 
Storage Temperature Range Tstg -55 150 °C 

 
ELECTRICAL CHARACTERISTICS (unless  otherwise specif ied:  Vi-Vo=5.0V; 

Io=40mA; Tj=0~125°C; Imax=100mA and Pmax=625mW ) 

 

Character is t ics  Test  condit ions Symbol Min. Typ.  Max.  Unit

Line Regulat ion Tj=25℃ ,  IL≤ 20mA 
 3V≤ (VI N-VO U T)≤ 40V 

Regline -  0 .01 0.05 % /V

Load Regulat ion Tj=25℃ ,  5mA≤ IO U T≤ IM A X Regload - 0.1 0.5 % 
Adjustment  Pin 
Current  -  Iadj  -  50 100 μ A

Adjustment  Pin 
Current  Change 

5mA≤ IL≤ 100mA 
3V≤ (VI N-VO U T) ≤ 40V,  
P≤ 625mW 

∆  Iadj -  0 .2 6 μ A

Reference Voltage 
3V≤ (VI N-VO U T) ≤ 40V,  
5mA≤ IO U T≤ 100mA,  
P≤ 625mW 

Vref  1.15 1.25 1.35 V 

Line Regulat ion 3V ≤ (VI N-VO U T) ≤ 40V,I ≤
20mA Regline -  0 .02 0.05 %/V

Load Regulat ion 5mA≤ IO U T≤ 100mA Regload - 0.3 1.2 % 
Temperature 
Stabi l i ty  TM I N≤ Tj≤ TM A X Ts -  0 .65 -  % 

(VI N-VO U T) ≤ 40V -  3 .5 17 Minimum Load 
Current  3V≤ (VI N-VO U T) ≤ 15V 

ILmin
 1.5 6 

mA 

3V≤ (VI N-VO U T) ≤ 13V 40 200 260 mA 
Current  Limit  

(VI N-VO U T) =40V 
Imax 

25 50 70 mA 

Rms Noise % of  Vo Tj=25℃ ,  10Hz≤ f≤ 10KHz N -  0 .003 0.008 % 

VO U T=10V, f=120Hz,  CA D J=0  65 80 
Ripple  Reject ion 

CA D J=10μ F 
RR 

66 80  
dB 

Long-Term 
Stabi l i ty  Tj=125℃ ,  1000Hours S -  0 .3 1 % 
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APPLICATION INFORMATION 
1. Basic  circui t  operat ion  

In  operat ion,  the LM317 develops a  nominal  1 .25V reference vol tage,  Vref ,  between 

the output  and adjustment  terminal .  The reference vol tage is  impressed across  program 

resis tor  R1 and,  s ince the vol tage is  constant ,  a  constant  current  I1 then f lows through 

the output  set  resis tor  R2,  giving an output  vol tage of  

            Vout=Vref(1+R2/R1)+Iadj* (R2) 

Since the 100µA current  f rom the adjustment  

terminal  represents  an error  term, the LM317 

was designed to minimize Iadj  and make i t  very 

constant  with l ine and load changes.  To do this ,  

a l l  quiescent  operat ing current  is  re turned to the 

output  establ ishing a  minimum load current  

requirement .  I f  there is  insuff icient  load on the 

output ,  the output  wil l  r ise .                     Figu

 

V

2. Load Regulat ion 

The LM317 is  capable of  providing extremely goo

precautions are  needed to obtain maximum 

performance.  For  best  performance,  the 

programming resis tor  (R1) should be connected 

as  close to  the regulator  as possible to 

minimize l ine drops which effect ively appear in  

ser ies  with the reference,  thereby degrading 

regulat ion.  The ground end of  R2 can be 

returned near  the load ground to provide remote 

ground sensing and improve load regulat ion         

in     output  lead                         

 

VIN

3.External  capaci tors  

A 0.1µF disc or  1.0µF tantalum input  bypass capa

reduce the sensi t ivi ty to  input  l ine impedance.  

   The adjustment  terminal  may be bypassed to  groun

This  capacitor  (Cadj)  prevents  r ipple  from being amp

increased.  A 10µF capaci tor should improve r ipple reje
re:  Basic  circui t  configurat ion  
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10V appl icat ion.  

Although the LM317 is  s table with no output  capacitance,  l ike any feedback 

circui t ,  certain values of  external  capacitance can cause excessive r inging.  An output  

capaci tance (Co) in  the form of  a  1 .0µF tantalum or  25µF aluminum electrolyt ic 

capaci tor  on the output  swamps this  effect  and insures  s tabi l i ty .  

 

4 .  Protect ion Diodes 

When external  capaci tors  are  used with any IC regulator  i t  is  sometimes necessary 

to  add protect ion diodes to  prevent  the capaci tors  f rom discharging through low 

current  points  into the regulator .  Most  10µF capaci tors  have low enough internal  

ser ies  resis tance to del iver  20A spikes when shorted.  Although the surge is  short ,  

there is  enough energy to damage parts  of  the IC.  

When an output  capaci tor  is  connected to  a  regulator  and the input  is  shorted,  the 

output  capaci tor  wil l  discharge into the output  of  the regulator .  The discharge current  

depends on the value of  the capaci tor ,  the output  vol tage of  the regulator ,  and the rate  

of  decrease of  Vin .  In  the LM317,  this  discharge path is  through a  large junct ion that  

is  able  to  sustain a  2A surge with no problem. This  is  not  t rue of  other  types of  

posi t ive regulators .  For  output  capaci tors  of  25µF or  less ,  the LM317’s  bal last  

resis tors  and output  s t ructure l imit  the peak current  to  a  low enough level  so that  there 

is  no need to  use a  protect ion diode.  

The bypass  capaci tor  on the adjustment  terminal  can discharge through a  low 

current  junct ion.  Discharge occurs  when 

ei ther  the input  or  output  is  shorted.  Internal  

to  the LM317 is  a  50Ω  resis tor  which l imits  

the peak discharge current .  No protect ion is  

needed for  output  vol tages of  25V or  less  and 

10µF capaci tance.  Figure in  r ight  shows an LM

317 with protect ion diodes included for  

use with outputs  greater  than 25V and high 

values of  output  capaci tance.                  Regulator  with protect ion diodes 
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APPLICATION CIRCUIT 

 

*Sets  maximum Vout  
Digital ly Selected Outputs                      High Gain Amplif ier  

12 ≤  R1 ≤  240 

Ad
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       Im

  

 

 

 

justable  Current  Limiter              Precision Current  Limiter  

 
w Turn-on 15V Regulator                  +Sold tantalum 

proved Ripple Reject ion        *Discharges  C1  i f  ou tpu t  i s  shor ted  to  g round  

                                   Adjustable  Regulator  with  
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                          Shor t  c i rcu i t  cur ren t  i s  approx imate ly  600mV/R3,  

 At  25mA outpu t  on ly  3 /4V of  d rop  occurs  in  R3  and  R4  

 High Stabi l i ty  10V Regulator         Adjustable  Regulator  with Current  Limiter  

  

0V~30V Regulator               Current                Power Fol lower 

 

 

Adjust ing Mult iple  on-Card Regulators  with Single  Control  
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urrent ,  Ipeak=0.6V/R1 
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Short  Circui t  Protected 80V Supply  

 

9/14

 
Q 1 , Q 2 : N S D 1 3 4  o r  s i m i l a r  

C 1 , C 2 :  1µF,  2 0 0 V m y l a r * *  

* H e a t  s i n k  

Basic  High Voltage Regulator  
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Q 1 , Q 2 : N S D 1 3 4  o r  s i m i l a r   C 1 , C 2 :  1µF,  2 0 0 V m y l a r * *  * H e a t  s i n k  * *  M y l a r  i s  a  r e g i s t e r e d  t r a d e m a r k  o f  D u P o n t  C o .  

           Precis ion High Voltage Regulator  
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Tracking Regulator                Regulator  with Trimmable output  Voltage  
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Precis ion Reference with Short-Circui t  Proof  Output   

 

 

 

Adjustable  Regulator         Protected (Bulletproof)        Lamp Flasher  

                               Lamp Driver  
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CHARACTERISTICS CURVES 
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Precis ion Reference with Short-Circui t  Proof  Output   

 

 

 

Adjustable  Regulator         Protected (Bulletproof)        Lamp Flasher  

                               Lamp Driver  
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OUTLINE DRAWING 
TO-92                                                            Unit :mm 

 

 
 

SOT-89-3L                                                          Unit :mm
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