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Simple Switcher Power Converter 150kHz 3A 
Step-Down Voltage Regulator   LM2596 

 

DESCRIPTIONS：   
The LM2596 ser ies  of  regulators  are  monoli thic  integrated circui ts  that  provide al l  the act ive 

funct ions for  a  s tep-down (buck) switching regulator ,  capable  of  driving a  3A load with 

excellent  l ine and load regulat ion.  These devices are  available in  f ixed output  vol tages of  

3 .3V, 5V, 12V, and an adjustable  output  version.  
 
Requir ing a minimum number of  external  components ,  these regulators  are  s imple to  use 

and include internal  f requency compensat ion†,  and a  f ixed-frequency osci l la tor .  
 
The LM2596 ser ies  operates  at  a  switching frequency of  150 kHz thus al lowing smaller  s ized 

f i l ter  components  than what  would be needed with lower frequency switching regulators .  

Avai lable  in  a  s tandard 5- lead TO-220 package with several  different  lead bend opt ions,  

and a 5- lead TO-263 surface mount  package.  
 
A standard ser ies  of  inductors  are  avai lable  from several  different  manufacturers  opt imized 

for  use with the LM2596 ser ies .  This  feature great ly s implif ies  the design of  switch-mode 

power supplies .  
 
Other  features  include a  guaranteed ±4% tolerance on output  voltage under  specif ied input  

vol tage and output  load condit ions,  and ±15% on the osci l lator  f requency.  External  

shutdown is  included,  featur ing typically 80 µA standby current .  Self  protect ion features  

include a  two stage frequency reducing current  l imit  for  the output  switch and an over  

temperature shutdown for  complete  protect ion under  faul t  condit ions.  

 

FEATURES：                                                                 
 3.3V, 5V, 12V, and adjustable  output  versions 

 Adjustable version output voltage range,  1 .2V to 37V±4% max over  l ine and load condit ions 

 Guaranteed 3A output  load current  

 Input  voltage range up to 40V 

 Requires  only 4 external  components  

 Excel lent  l ine and load regulat ion specif icat ions 

 150 kHz f ixed frequency internal  osci l la tor  

 TTL shutdown capabil i ty  
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 Low power s tandby mode,  IQ typical ly 80 µA 

 High eff iciency 

 Uses readi ly avai lable  s tandard inductors  

 Thermal  shutdown and current  l imit  protect ion 

 

APPLICATIONS：  
 Simple high-eff iciency s tep-down (buck)  regulator  

 On-card switching regulators  

 Posi t ive to  negat ive converter                 
 
PIN CONNECTION：                    
 

 
 
BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS：  *1 
 

Character ist ic  Limit   Unit  

Maximum supply voltage 45 V 
    
ON/OFF pin input vol tage -0.3≤V≤±25 V 

Feedback pin vol tage -0.3≤V≤±25 V 

Output vol tage to  ground (s teady s tate)  -1 V 

Power dissipat ion Internal ly l imited  

Storage temperature range -65 to +150 °C 

ESD suscept ibi l i ty (human body model)   *2 2 kV 

Vapor phase(60 sec.)  215 °C 
TO-263 

Infrared (10 sec.)  245 °C Lead temperature  

TO-220 Soldering,  10 sec.  260 °C 

Maximum junction temperature 150 °C 

 
ELECTRICAL CHARACTERISTICS：  
LM2596-3.3 (Specif icat ions with s tandard type face are for  TJ  = 25°C, and those with 

boldface type apply over ful l  Operating Temperature Range)   *5 
 

Character ist ics  Symbol  Test  condi t ions Min 
*4 

Typ.  
*3 

Max.
*4 Unit  

System Parameters  *5 Test  Circuit  Figure 

Output vol tage VOUT 
4.75V≤VI N≤40V, 
0.2A≤IL O A D≤3A 

3.168/
3.135 3.3 3.432/

3.465 V 

Efficiency  η  VI N =12V, IL O A D =3A  73  % 

 
LM2596-5.0 (Specif icat ions with s tandard type face are for  TJ  = 25°C, and those with 

boldface type apply over ful l  Operating Temperature Range)   *5 
 

Character ist ics  Symbol  Test  condi t ions Min 
*4 

Typ.  
*3 

Max.
*4 Unit  

System Parameters  *5 Test  Circuit  Figure 

Output vol tage VOUT 
7V≤VI N≤40V, 
0.2A≤IL O A D≤3A 

4.800/
4.750 5.0 5.200/

5.250 V 

Efficiency  η  VI N =12V, IL O A D =3A  80  % 
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LM2596-12 (Specif ications with s tandard type face are  for  TJ  = 25°C,  and those with 

boldface type apply over ful l  Operating Temperature Range)   *5 
 

Character ist ics  Symbol  Test  condi t ions Min 
*4 

Typ.  
*3 

Max.
*4 Unit  

System Parameters  *5 Test  Circuit  Figure 

Output vol tage VOUT 
15V≤VI N≤40V, 
0.2A≤IL O A D≤3A 

11.52/
11.40 12.0 12.48/

12.60 V 

Efficiency  η  VI N =25V, IL O A D =3A  90  % 

 
LM2596-ADJ (Specif icat ions with s tandard type face are for  TJ  = 25°C,  and those with 

boldface type apply over ful l  Operating Temperature Range)   *5 
 

Character ist ics  Symbol  Test  condi t ions Min 
*4 

Typ.  
*3 

Max.
*4 Unit  

System Parameters  *5 Test  Circuit  Figure 

Feedback vol tage VFB 
4.5V≤VI N≤40V, 
0.2A≤IL O A D≤3A 
VOUT Programmed for  3V 

1.193/  
1 .180 1.230 1.267/

1.280 V 

Efficiency  η  VI N =25V, IL O A D =3A  73  % 

 
All  Output Voltage Versions  (Specif icat ions with s tandard type face are  for  TJ  = 25°C, 

and those with boldface type apply over ful l  Operating Temperature 

Range .  Unless  otherwise specif ied,  VI N = 12V for  the 3.3V, 5V, and Adjustable  version 

and VI N = 24V for  the 12V version.  IL O A D = 500 mA)  
 

Character ist ics  Symbol  Test  condi t ions Min 
*4 

Typ.  
*3 

Max.
*4 Unit  

Device parameters  

Feedback bias  current Ib 
Adjustable  version only,  
VF B=1.3V  10 50/  

100 nA 

Osci l la tor  frequency fO *6 127/  
110 150 173 kHz

Saturat ion vol tage VS AT IO U T=3A    *7,8  1 .16 1.4/  
1 .5  V 

Max duty cycle(ON) *8  100  

Min duty cycle(OFF) 
DC 

*9  0   
% 

Current  l imit  IC L Peak current     *7,8 3.6/  
3 .4  4.5 6.9/  

7 .5  A 

Output=0V     *7,9   50 µA Output leakage 
current  IL 

Output=-1V    *10  2  30 mA
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Continued: 

Character ist ics  Symbol  Test  condi t ions Min 
*4 

Typ.  
*3 

Max.
*4 Unit  

Quiescent current  IQ *9 5 10  mA 
Standby quiescent  
current  IS T B Y ON/OFF pin=5V(OFF) 

*10  80 200/  
250 µA 

θ J C  TO-220 or TO-263 package 
junct ion to  case  2   

TO-220 package 
junct ion to  ambient  *11  50  

TO-263 package 
junct ion to  ambient  *12  50  

TO-263 package 
junct ion to  ambient  *13  30  

Thermal  resis tance 
θ J A 

TO-220 package 
junct ion to  ambient  *14  20  

°C/W

ON/OFF Control  Test  Circui t  Figure  

VI H Low (regulator  ON) 0.6      
ON/OFF pin logic input  
threshold vol tage VI L High (regulator  OFF)  

1 .3  
2.0 

V 

IH VL O G I C=2.5V 
(regulator  OFF) 

 5  15     
ON/OFF pin input  
current  IL VL O G I C=0.5V 

(regulator  ON)  0 .02 5 
µA 

*1:  Absolu te  Maximum Rat ings  ind ica te  l imi t s  beyond  which  damage  to  the  dev ice  may  occur .  

Opera t ing  Ra t ings  ind ica te  condi t ions  fo r  which  the  dev ice  i s  in tended  to  be  func t iona l ,  but  do  no t  

guaran tee  spec i f i c  pe r fo rmance  l imi t s .  For  guaran teed  spec i f i ca t ions  and  tes t  condi t ions ,  see  the  

E lec t r i ca l  Charac te r i s t i c s .  

*2:  The  human body  mode l  i s  a  100  pF capac i to r  d i scharged  th rough  a  1 .5k  res i s to r  in to  each  p in .  

*3:  Ty pica l  numbers  a re  a t  25°C and represen t  the  mos t  l ike ly  norm.  

*4:  All  l imi ts  guaran teed a t  room tempera tu re  ( s tandard  type  face)  and  a t  t empera tu re  ex t remes  (bo ld  

ty pe  face) .  Al l  room tempera ture  l imi t s  a re  100% produc t ion  t es ted .  Al l  l imi t s  a t  t empera ture  ex t remes 

a re  guaran teed  v ia  cor re la t ion  us ing  s t andard  S ta t i s t i ca l  Qua l i ty  Cont ro l  (SQC)  methods .  Al l  l imi t s  a re  

used  to  ca lcu la te  Average  Outgo ing  Qual i ty  Leve l  (AOQL) .  

*5:  Externa l  components  such  as  the  ca tch  d iode ,  induc tor ,  input  and  ou tpu t  capac i to rs ,  and  vo l tage  

p rogramming  res i s to rs  can  a f fec t  swi tch ing  regu la tor  sy s tem per formance .  When  the  LM2596 i s  used  

as  shown in  the  F igure  1 tes t  c i rcu i t ,  sys tem per formance  wi l l  be  as  shown in  sy s tem paramete rs  sec t ion  

o f  E lec t r i ca l  Charac te r i s t ic s .  

*6:  The  swi tch ing  f requency  i s  reduced  when  the  second  s tage  cur ren t  l imi t  i s  ac t iva ted .  

*7:  No d iode ,  induc tor  o r  capac i to r  connec ted  to  ou tpu t  p in .  

*8:  Feedback p in  removed f rom ou tpu t  and  connec ted  to  0V to  force  the  ou tput  t r ans i s to r  swi tch  ON.  

 

*  9 :  Feedback  p in  removed  f rom outpu t  and  connec ted  to  12V for  the  3 .3V,  5V,  and  the  ADJ .  ve rs ion ,   

and  15V for  the  12V vers ion ,  to  fo rce  the  ou tpu t  t rans i s to r  swi tch  OFF.  
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*  10:  VI N  =  40V.  

*  11:  Junc t ion  to  ambien t  the rmal  res i s tance  (no  ex terna l  hea t  s ink)  fo r  the  TO-220  package  mounted  

ver t i ca l ly ,  wi th  the  l eads  so ldered  to  a  p r in ted  c i rcu i t  board  wi th  (1  oz . )  copper  a rea  o f  approx imate ly  

1  in2 .  

*  12:  Junc t ion  to  ambien t  the rmal  res i s tance  wi th  the  TO-263  package  tab  so ldered  to  a  s ing le  p r in ted  

c i rcu i t  board  wi th  0 .5  in2  o f  (1  oz . )  copper  a rea .  

*  13:  Junc t ion  to  ambien t  the rmal  res i s tance  wi th  the  TO-263  package  tab  so ldered  to  a  s ing le  s ided  

p r in ted  c i rcui t  board  wi th  2 .5  in2  o f  (1  oz . )  copper  a rea .  

*  14:  Junc t ion  to  ambien t  the rmal  res i s tance  wi th  the  TO-263  package  tab  so ldered  to  a  double  s ided  

p r in ted  c i rcui t  board  wi th  3  in2  o f  (1  oz . )  copper  a rea  on  The  LM2596S s ide  o f  the  board ,  and  

approx imate ly  16  in2  o f  copper  on  the  o ther  s ide  o f  the  p -c  board .  See  Appl ica t ion  In format ion  in  th i s  

da ta  shee t  and  the  the rmal  mode l  in  Swi tchers  Made  S imple™ vers ion  4 .3  sof tware .  

 
TEST CIRCUIT AND LAYOUT GUIDELINES 
Adjustable Output 
 

 

 

LM2596 
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Fixed Output  
 

 
As in any switching regulator ,  layout  is  very important .  Rapidly switching currents  
associated with wir ing inductance can generate  vol tage transients  which can cause 
problems.  For  minimal  inductance and ground loops,  the wires  indicated by  heavy l ines 
should be wide printed circuit  traces and should be kept as short  as possible.  For best  
resul ts ,  external  components  should be located as  close to  the switcher  lC as  possible  using 
ground plane construct ion or  s ingle  point  grounding.  
 
If  open core inductors are used,  special  care  must  be taken as  to  the location and 
posi t ioning of  this  type of  inductor .  Allowing the inductor  f lux to intersect  sensi t ive 
feedback,  lC groundpath and CO UT wir ing can cause problems.  When using the adjustable  
version,  special  care  must  be taken as  to  the locat ion of the feedback resis tors and the 
associated wir ing.  Physical ly locate  both resis tors  near  the IC,  and route the wir ing away 
from the inductor ,  especial ly an open core type of  inductor .  (See appl icat ion sect ion for  
more information.)  
 

APPLICATION CIRCUIT 
 

 

 

LM2596 

 

LM2596 
   5.0 
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OUTLINE DRAWING：   

TO-220                                                         Unit :mm 
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TO-263                                                         Unit :mm 
 
 
 

 
 
 

 

 




