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APPLICATION: 
 Simple High-eff iciency s tep-down regulator  

 On-card switching regulators  

 Posi t ive to  negat ive converter  

                                           
PIN CONFIGURATION                PIN DESCRIPTIONS 
 

 
 

BLOCK DIAGRAM 

 

 
 
 

Name Descript ion  

VI N Operat ing voltage input  

Output Switching output  

GND Ground  

FB Output vol tage feedback control  

SD ON/OFF Shutdown 

AP1509  



                                   AP1509 

 

3/6

 
ABSOLUTE MAXIMUM RATINGS 

Character ist ics Symbol  Value Unit  
Supply Voltage VC C +40 V 
ON/OFF pin input vol tage VS D -0.3~+18 V 
Feedback pin vol tage VF B -0.3~+18 V 
Output vol tage to  ground VO U T -1 V 
Power dissipat ion PD Internal ly l imited W 
Storage temperature Tstg -65~+150 °C 
Operat ing temperature Topr -40~+125* °C 
Operat ing vol tage VO P +4.5~+22 V 

 
ELECTRICAL CHARACTERISTICS   

(Refer  to  the test  ci rcui t ,  VI N=12V for  3.3V,5V,adjustable  version and VI N=18V for  the 12V 

version,IL O A D=0.5A) 
Character ist ics Symbol  Test  Condit ions Min Typ Max Unit  

Feedback bias  current  IF B  VF B=1.3V 
(Adjustable version only)   -10 -50 nA -100

Oscil la tor  frequency Fosc  127 150 173 KHz 110  173 

Saturat ion vol tage VS AT 
IO U T=2A 
No outside circui t  
VF B=0V force driver  on  

 1 .25 
1.4 

V 
1.5 

Max.duty cycle(ON) 
DC 

VF B=0V force driver  on  100  
% 

Min.  duty cycle(OFF) VF B=12V force dr iver  off   0   

Current  l imit  IC L  
Peak current  
No outside circui t  
VF B=0V force driver  on 

3   A 

Output leakage current
(output=0) IL  

No outside circui t  
VF B=12V force dr iver  off    -200 μA 

Output leakage current
(output=-1) VI N=36V  -5  mA 

Quiescent current  IQ  VF B=12V force dr iver  off   5  10 mA 
Standby quiescent  
current  IS T B Y ON/OFF pin=5V 

VI N=36V  70 150 μA 200 
ON/OFF pin logic 
input threshold 
vol tage 

VI L  Low(regulator  ON)  
1 .3 

0.6 
V 

VI H High(regulator  OFF) 2.0  

ON/OFF pin logic 
input  current  IH  VL O G I C=2.5V(OFF)  7  20 

μA ON/OFF pin input  
current  IL  VL O G I C=0.5V(ON)  0 .01 10 

Thermal  resis tance Ө J C  Junct ion to  case  15  °C/W
Thermal  resis tance 
with copper  area of  
approximately 3 in2  

Ө J A  Junct ion to  ambient  70  °C/W
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                                                           Continue:  

Character ist ics Symbol  Test  Condit ions Min Typ Max Unit  
 AP1509-ADJ 

Output feedback VF B 
4.5V≤VI N≤36V 
0.2A≤IL O A D≤2A 
VO U T programmed for  3V 

1.193 1.23 1.28 V 

Efficiency  η  VI N=12V,IL O A D=2A  76  % 
 AP1509-3.3V 

Output vol tage VO U T 4.75V≤VI N≤36V 
0.2A≤IL O A D≤2A 3.168 3.3 3.465 V 

Efficiency  η  VI N=12V,IL O A D=2A  78  % 
 AP1509-5V 

Output vol tage VO U T 7V<VI N<22V 
0.2A≤IL O A D≤2A 4.8 5 5.25 V 

Efficiency  η  VI N=12V,IL O A D=2A  83  % 
 AP1509-12V 

Output vol tage VO U T 15V≤VI N≤36V 
0.2A≤IL O A D≤2A 11.4 12 12.6 V 

Efficiency  η  VI N=15V,IL O A D=2A  90  % 

 
FUNCTION DESCRIPTION 
Pin Function +VI N  

This  is  the posi t ive input  supply for  the IC switching regulator .  A sui table  input  bypass 

capaci tor  must  be presented at  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 vol tage at  this  pin switches between (+VIN – VSAT) and 

approximately – 0.5V, with a  duty cycle of  approximately VOUT /  VIN. To minimize 

coupling to sensi t ive circui t ry,  the PC board copper  area connected to  this  pin should be 

minimized.  

Feedback 

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

SD 

Allows the switching regulator  ci rcui t  to  be shutdown using logic  level  s ignals  thus 

dropping the total  input  supply current  to  approximately150uA. Pull ing this  pin below a 

threshold vol tage of  approximately 1.3V turns the regulator  on,  and pul l ing this  pin above 

1.3V (up to a  maximum of18V) shuts  the regula tor  down.  If  this  shutdown feature is  not  

needed,  the SD pin can be wired to  the ground pin.  
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Thermal Considerations 

The SOP8 package needs a  heat  sink under  most  condit ions.  The s ize of  the heats ink 

depends on the input  vol tage,  the output  vol tage,  the load current  and the ambient  

temperature.  The AP1509 junct ion temperature r ises  above ambient  temperature for  a2A load 

and different  input  and output  vol tages.  The data  for  these curves was taken with the AP1509 

(SOP8 package)  operating as  a  buck-switching regulator  in  an ambient  temperature of  25oC 

(st i l l  a i r) .  These temperature increments  are  al l  approximate and are affected by many 

factors .  Higher  ambient  temperatures  requires  more heat  s inker .  

For  the best  thermal  performance,  wide copper  t races and generous amounts  of  pr inted 

circui t  board copper  should be used in  the board layout .  (One except ion is  the output  

(switch)  pin,  which should not  have large areas of  copper .)  Large areas of  copper  provide 

the best  t ransfer  of  heat( lower thermal  resis tance)  to  the surrounding air ,  and moving air  

lowers  the thermal  resis tance even further .  

Package thermal  resis tance and junct ion temperature increments  are  al l  approximate.  

The increments  are  affected by a  lot  of  factors .  Some of  these factors  include board s ize,  

shape,  thickness ,  posi t ion,  locat ion,  and even board temperature.  Other  factors  are ,  t race 

width,  total  pr inted circui t  copper area,  copper  thickness,  s ingle  or double-s ided,  

mult i - layer  board and the amount  of  solder  on the board.  

The effect iveness  of  the PC board to dissipate  heat  a lso depends on the s ize,  quant i ty  

and spacing of  other  components  on the board,  as  well  as whether  the surrounding air  is  

s t i l l  or  moving.  Furthermore,  some of  these components  such as  the catch diode wil l  add 

heat  to  the PC board and the heat  can vary as the input  vol tage changes.  For  the inductor ,  

depending on the physical  s ize,  type of  core mater ial  and the DC resis tance,  i t  could ei ther  

act  as  a heat  s ink taking heat  away from the board,  or  i t  could add heat  to  the board.  
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APPLICATION CIRCUIT 
Fixed Type Circuit 

 
Adjustable Type Circuit  

 

 

 
 

 

 

Delay Start  Circuit  
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