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3A Step-Down Voltage Regulator   LM2576BM 

DESCRIPITION                      
The LM2576BM series  of  regulators  are  monoli thic integrated circuits  that  provide al l  the 

act ive funct ions for  a  s tep-down (buck)  switching regulator ,  capable of  dr iving 3A load 

with excel lent  l ine and load regulat ion.  These devices  are  avai lable in  f ixed output  vol tages 

of  3 .3V, 5V, 12V and an ADJ 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 LM2576BM series  offers  a  high-eff iciency replacement  for  popular  three-terminal  l inear  

regulators .  I t  substant ial ly reduces the s ize of  the heat  sink,  and in some cases  no heat  s ink 

is  required.  A standard ser ies  of  inductors  opt imized for  use with the LM2576BM are 

avai lable  from several  different  manufacturers .  This  feature greatly s implif ies  the design of  

switch-mode power supplies .  

Other  features  include a  guaranteed ±4% tolerance on output  voltage within specif ied input 

vol tages and output  load condit ions,  and ±10% on the osci l lator  frequency.  External  

shutdown is  included,  featur ing 50 µA ( typical)  s tandby current .  The output  switch includes 

cycle-by-cycle  current  l imit ing,  as  wel l  as  thermal  shutdown for  ful l  protection under  faul t  

condi t ions.  

 

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

 Guaranteed 3A output  current  

 Adjustable  version output  voltage range,1.23V to  

37V±4% max over  l ine and load condi t ions 

 52 kHz f ixed frequency internal  osci l lator  

 TTL shutdown capabil i ty ,  low power s tandby mode 

 High eff iciency 

 Uses readi ly avai lable  s tandard inductors  

 Thermal  shutdown and current  l imit  protect ion 

 Wide input  vol tage range up to  40V  

 Requires  only 4 external  components  

 

 Simple high-eff iciency 

 s tep-down (buck) regulator  

 Efficient  pre-regulator  for 

l inear  regulators  

 On-card switching regulators

 Posi t ive to  negat ive 

 converter  (Buck-Boost)  
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CONNECTION DIAGRAMS 
ESOP-8L   

 
 

ORDERING INFORMATION 
Ordering   Output Voltage   Package  

LM2576BM-ADJ  Adj.  ESOP-8L 
LM2576BM-3 .3 3.3V ESOP-8L
LM2576BM-5 .0 5.0V  ESOP-8L 
LM2576BM-12 12V ESOP-8L 

 
BLOCK DIAGRAM    

 
3.3V R2=1.7K   5V R2=3.1K 

For ADJ Version R1=open,  R2=0Ω 

 

XX: Weekly 

YY: Output Voltage 
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PIN FUNCTIONS 
+VIN —This is  the posi t ive input supply for  the IC switching regulator .  A sui table  input  

bypass  capaci tor  must  be present  a t  this  pin to  minimize voltage t ransients  and to supply the 

switching currents  needed by the regulator .  

Ground —Circui t  ground.  

Output —Internal  switch,  the voltage at  this pin switches between (+VIN VSAT) and 

approximately -0.5V. To minimize coupling to sensit ive circuit ry,  the PC board copper  area 

connected to  this  pin should be kept  to  a  minimum. 

FeedBack —Senses the regulated output  vol tage to  complete the feedback loop .  

—Allows the switching regulator  c ircui t  to  be shut  down using logic  level  s ignals .  Pull ing 

this  pin below a threshold voltage of  approximately 1.5V turns the regulator  on,  and 
                                  
shutdown feature is  not  needed,  the ON/OFF pin can be wired to  the ground pin or  i t  can be 

lef t  open,  in  ei ther  case the regulator  wil l  be in  the ON condit ion.  

 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) * 

 

Character ist ic  Value Unit  

Maximum supply voltage 45 V 
    
ON /OFF pin input vol tage -0.3V≤V≤+VI N V 

Output vol tage to  ground(steady state)  -1 V 

Power dissipat ion Internal ly l imited  

Storage temperature range -65~+150 °C 

Maximum junction temperature 2 kV  

ESD suscept ibi l i ty (Human Body Model)  150 °C 

 
RECOMMENDED OPERATING CONDITIONS 
 

Character ist ic  Symbol  Value  Unit  

Supply Voltage VC C 6～ 40 V 

Operat ing temperature range  -40～ +125 °C 
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ELECTRICAL CHARACTERISTICS 
(Specif icat ions with s tandard type face are for   TJ = 25°C,)  

Parameter   Symbol Condit ion Min.  
*2 Typ.  Max.  Unit  

Device Parameters 
Feedback bias 
current  Ib  Adjustable  version 

only,  VO U T=5V  50 100 nA 

Osci l la tor  
f requency fO *8 47 52 58 kHz 

VSAT saturation voltage VS A T IO U T=3A *4  1 .4 1.8 V 

Max. duty cycle(ON) DC *5 93 98  % 

Current  l imit  IC L *4,8 4.2 5.8 6.9 A 

Output=0V *6,7  2 .3 mA Output leakage 
current  IL  

Output=-1VV *10  
7 .5  

30 mA 

Quiescent current  IQ *6  5  10 mA 
Standby quiescent  
current  IS T B Y 

      
ON/OFF P I N=5V  50 200 µA 

    
ON/OFF Control  

VI H VO U T=0V 2.0   V     
ON/OFF pin logic 
input  level  VI L VO U T=nominal  output  

vol tage   0 .8 V 

I I H ON/OFF pin=5V(OFF)  4  30 µA     
ON/OFF pin input  
current  I I L  ON/OFF pin=0V(ON)  0.01 10 µA 

LM2576BM 3.3V  System Parameters   *3 

Output  vol tagde VO U T 6V≤VI N≤40V 
0.5A≤IL O A D≤3A 

3.234 3.3 3.366 V 

Eff ic iency  η  VI N=12V,IL O A D=3A  73  % 

LM2576BM 5.0V  System Parameters   *3 

Output  vol tagde VO U T 8V≤VI N≤40V 
0.5A≤IL O A D≤3A 

4.8 5.0 5.2 V 

Eff ic iency  η  VI N=12V,IL O A D=3A  77  % 

LM2576BM 12V  System Parameters   *3 

Output  vol tagde VO U T 15V≤VI N≤40V 
0.5A≤IL O A D≤3A 

11.52 12.0 12.48 V 

Eff ic iency  η  VI N=15V,IL O A D=3A  88  % 

LM2576BM ADJ  System Parameters   *3 

Output  vol tagde VO U T 
8V≤VI N≤40V 

0.5A≤IL O A D≤3A 
VO U T=5V 

1.193 1.230 1.267 V 

Eff ic iency  η  VI N=12V,IL O A D=3A 
VO U T=5V  77  % 

* 1 Absolute  Maximum Ratings indicates  l imits  beyond which damage to  the device may  
occur .  Operat ing Ratings indicate  condit ions for  which the device is  intended to  be  
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funct ional ,  but  specif ic performance is  not  guaranteed.  For  guaranteed specif icat ions and 

the best  condit ions,  see the Electrical  Character is t ics .  

* 2 All  l imi ts  guaranteed at  room temperature (s tandard type face)  and at  temperature 

extremes(bold type face) .  All  room temperature l imits  are  100% product ion tested.  All  

l imits  a t  temperature extremes are  guaranteed via  correlat ion using standard Stat is t ical  

Qual i ty Control  (SQC) methods.  

* 3 External  components  such as  the catch diode,  inductor ,  input  and output  capaci tors ,  and 

vol tage programming resis tors  can affect  switching regulator  system performance.  

* 4 Output  pin sourcing current .  No diode,  inductor  or  capaci tor  connected to output  pin.  

* 5 Feedback pin removed from output  and connected to  0V.  

* 6 Feedback pin removed from output  and connected to  +12V for  the 3.3V, 5V, and the 

ADJ version,  to force the output  transis tor  switch OFF.  

* 7 VI N = 40V 

* 8 The osci l la tor  frequency reduces to  approximately 11 KHz in the event  of  an output  

short  or  an overload which causes the regulated output  vol tage to  drop approximately 40% 

from the nominal  output  vol tage.  The self-protection feature lowers  the average power 

diss ipat ion of  the minimum duty cycle  from 5% down to approximately 2%. 

 
TEST CIRCUIT 
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APPLICATION CIRCUIT 
Typical  

 

Low Noise 

 

APPLICATION INFORMATION 
Careful  layout  is  important  with  any switching regulator .  Rapidly switching currents  

associated with wir ing inductance generate  vol tage t ransients  which can cause problems.  To 

minimize inductance and ground loops,  the lengths of  the leads indicated by heavy l ines  in 

Figure 1 below should be kept  as  short  as  possible .  Single  point  grounding or  ground plane 

construct ion should be used for  best  resul ts .  When using the Adjustable  version,  place the 

programming resis tors  as  close as possible  to LM2576BM, to keep the sensi t ive feedback 

wir ing short .  

INPUT CAPACITOR CI N   

A low ESR aluminum or tantalum bypass  capaci tor  is  needed between the input  pin and 

ground pin .  I t  must  be located near  the regulator  using short  leads.  This  capacitor  prevents 

large vol tage t ransients  f rom appearing at  the input ,  and provides the instantaneous current  

needed each t ime the switch turns on.  Select ing an input capaci tor  requires  consul t ing the 

manufacturers  data  sheet  for  maximum al lowable RMS ripple current .  For  a  maximum 

ambient  temperature of  40°C, a  general  guidel ine would be to  select  a  capaci tor  with a  

r ipple  current  rat ing of  approximately 50% of the DC load current .  For  ambient  

LM2576BM 

LM2576BM 
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temperatures  up to  70°C,  a  current  rat ing of  75% of  the DC load current  would be a  good 

choice for  a  conservative design.  The capacitor  voltage rat ing must  be at  least  1 .25 t imes 

greater  than the maximum input  vol tage,  and of ten a  much higher  vol tage capaci tor  is  

needed to  sat isfy the RMS current  requirements .  

OUTPUT CAPACITOR CO U T   

An output  capacitor  is  required to f i l ter  the output  and provide regulator  loop stabi l i ty .  Low 

impedance or  low ESR Electrolyt ic  or  sol id  tantalum capaci tors  designed for  switching 

regulator  appl icat ions must  be used.  When select ing an output  capaci tor ,  the important  

capaci tor  parameters  are;  the 100 kHz Equivalent  Series  resis tance (ESR),  the RMS ripples 

current  rat ing,  voltage rat ing,  and capaci tance value.  For  the output  capaci tor ,  the ESR 

value is  the most  important  parameter .  The output  capaci tor  requires an ESR value that  has  

an upper  and lower l imit .  For  low output  r ipple  vol tage,  a  low ESR value is  needed.  This  

value is  determined by the maximum al low able  output  r ipple  vol tage,  typical ly 1% to 2% of  

the output  vol tage.  But  i f  the selected capacitor’s  ESR is  extremely low, there is  a  

possibi l i ty  of  an unstable  feedback loop,  resul t ing in an osci l la t ion at  the output .  

CATCH DIODE D1   

Buck regulators  require  a  diode to provide a return path for  the inductor  current  

when the switch turns off .  This  must  be a  fast  diode and must  be located close to  the 

LM2576BM using short  leads and short  pr inted ci rcui t  t races.  Because of  their  very fast  

switching speed and low forward vol tage drop,  Schottky diodes provide the best  

performance,  especial ly in  low output vol tage applicat ions (5V and lower) .  Ultra  fast  

recovery,  or  High-Efficiency rectif iers  are  also a  good choice,  but  some types with an 

abrupt turnoff  character is t ic  may cause instabi l i ty or  EMI problems.  

INDUCTOR SELECTION L  

All  switching regulators  have two basic  modes of  operation;  cont inuous and discont inuous.  

The difference between the two types relates  to  the inductor  current ,  whether i t  is  f lowing 

continuously,  or  i f  i t  drops to  zero for  a  per iod of  t ime in  the normal  switching cycle .  Each 

mode has dis t inct ively different  operat ing character is t ics ,  which can affect  the regulators 

performance and requirements .  Most  switcher  designs wil l  operate in  the discontinuous 

mode when the load current  is  low.  

The LM2576BM (or any of  the Simple Switcher  family)  can be used for  both cont inuous and 

discont inuous modes of  operat ion.  There is  a formula for  general  appl icat ions:  

 (Note The unit  of  voltage is  V,  the uni t  of  current  is  A) 
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CHARACTERISTICS CURVE 
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OUTLINE DRAWING 
 

ESOP-8L                                                          Unit :mm 
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