
1.5A  280kHz Boost Regulators  AMC3202DMF 

DESCRIPTIONS：                     Outl ine Drawing:                 

The AMC3202 is  a  280kHz switching 

regulator  with a  high eff ic iency,  1 .5A 

integrated switch.  The part  operates  over  

a  wide input  vol tage range,  f rom 2.7V to 

30V. The AMC3202 ut i l izes  current  mode 

archi tecture,  which al lows excel lent  load 

and l ine regulat ion,  as  wel l  as  a  pract ical  

means for  l imit ing current .  Combining high 

frequency operat ion with a  highly integrated 

regulator  circui t  resul ts  in  an extremely 

compact  power supply solut ion.  

Build- in thermal  protect ion to  prevent  the chip over  heat  damage.  

 

FEATURES                                     
z Integrated Power Switch:  1 .5A Guaranteed.  

z Wide Input  Range:  2 .7V to 30V. 

z 40V Power Switch Input  Voltage.  

z High Frequency Allows for  Small  Components .  

z Minimum External  Components .  

z Buil t  in  Over  Current  Protect ion.  

 
APPLICATION 
z TFT-LCD Power Management  

z LCD Monitor/TV LED Backlight  Driver  
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BLOCK DIAGRAM AND PI N CONFIGURATION      
                        

 
 
PIN DESCRIPTION 

Pin No.  Pin Name Pin Funct ion 

1 COMP 
Loop compensat ion pin .  This  p in  is  the  output  of  the  error  amplif ier  and 
is  used for  loop compensat ion.Loop compensat ion can be  implemented 
by a  s imple  RC network.  

2  FB 
Feedback pin.  Sense the output  vol tage and referenced to 1.276V. 
When the voltage at  this  pin fal ls  below 0.4V,chip 
switching-frequency reduces to  a  much lower frequency.  

3  NC No connect ion.Keep f loat ing.  

4  EN 

Enable pin.  A TTL low wil l  shut  down the chip and high enable the 
chip.  This  pin may also be used to  synchronize the part  to  nearly 
twice the base frequency.  I f  synchronizat ion is  not  used,  this  pin 
should be ei ther  t ied high or  lef t  f loat ing for  normal  operat ion.  

5  Vcc Input  power supply pin.  Supply power to  the IC and should have a  
bypass capaci tor  connected to AGND 

6 AGND 
Analog ground. Provide a  clean ground for  the control ler  ci rcuit ry 
and should not  be in  the path of  large currents .This  pin is  connected 
to  the IC substrate .  

7  PGND 
Power ground.  This  pin is  the ground connect ion for  the emit ter  of 
the power switching transis tor .Connect ion to  a good ground plane is  
essent ial .  

8  Vsw 
High current  switch pin.  Connect  to  the col lector  of  the internal  
power switch.  The open vol tage across  the power switch can be as  
high as  40V. To minimize radiat ion,  use a  t race as  short  as  pract ical .  
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

 

Character is t ic  Symbol  Value Unit

Input  Voltage  Vcc 30 V 

Switch Input  Voltage,  Vsw 40 V 

Maximum Operat ing Junct ion Temperature Tj  150 °C 

Storage Temperature Tstg -65～ +150 °C 

Lead Temperature(Soldering,10seconds)   260 °C 

* Exceeding these rat ings could cause damage to the device.  All  vol tages are  with respect  

to  Ground.  Currents  are  posi t ive into,  negat ive out  of  the specif ied terminal .  

 
ELECTRICAL CHARACTERISTICS  
(Unless  otherwise noted:  2 .7V<Vcc<30V,Ta=25℃ )  
 

Character is t ics  Test  condi t ions Min Typ Max Unit
FB Reference Voltage V C O M P  t i ed  to  FB;Measure  a t  FB 1.246 1.276 1.300 V 

FB Input  Cur ren t  FB=VR E F  -1 .0 0.1 1.0 µA 
FB Refe rence  Vol tage  L ine  
Regula t ion  V C O M P =FB,  2 .7V<Vcc<30V  0.01 0.03 %/V

Error  Amp Transconduc tance  I V C O M P =±25µA 300 550 800 uMho

Error  Amp Gain  *  200 500  V/V 

V C O M P  Source  Cur ren t  FB=1.0V,  V C O M P =1 .25V 25 50 90 µA 

V C O M P  S ink  Cur ren t  FB=1.5V,  V C O M P =1 .25V 200 625 1500 µA 

V C O M P  High  Clamp Vol tage  FB=1.0V,  V C O M P  sources  25µA 1.5 1.7 1.9 V 

V C O M P  Low Clamp Vol tage  FB=1.5V,  V C O M P  s inks  25µA 0.25 0.50 0.65 V 

V C O M P  Thresho ld  Reduce  V C O M P  f rom 1 .5V un t i l  
swi tch ing  s tops  0 .75 1.05 1.30 V 

Base  Opera t ing  Frequency  FB=1V 230 280 310 kHZ

Reduced  Opera t ing  Frequency  FB=0V 30 52 120 kHZ

Maximim Duty  Cy c le   90 94  % 

FB Frequency  Sh i f t  Thresho ld  Frequency  drops  to  reduced 
opera t ing  f requency  0 .36 0.40 0.44 V 

Sy nchron iza t ion  range   320  500 kHZ
Sy nchroniza t ion  Pulse  
Trans i t ion  Thresho ld  Rise  t ime=20ns  2 .5    V 

EN Bias  Cur ren t  EN=0V 
EN=3.0V 

-15 
 

-3.0 
3.0 

 
8 .0 µA 

Shutdown Thresho ld   0 .50 0.85 1.20 V 

Shutdown Delay  2 .7V≤Vcc≤12V 
12V≤Vcc≤30V 

12 
12 

80 
36 

350
200 µS 
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Swi tch  Sa tura t ion  Vol tage  
I S W I T C H =1 .5A 
I S W I T C H =1 .0A  
I S W I T C H =10mA 

 
0 .8 

0.75 
0.09 

1.5 
 
0 .45 

V 

Swi tch  Cur ren t  L imi t  50% du ty  cy c le  
80% du ty  cy c le  

1 .5  
1.4 

1.8 
1.6 

2.3 
2.1 A 

Minimum Pulse  Width  FB=0V, Isw=1.0A 100 250 300 nS 
Swi tch  Leakage  Vsw=40V,Vcc=0V  2 .0  100 µA 

∆ Icc /∆ Ivsw 

2 .7V≤Vcc≤12V,10mA≤ I sw≤1 .0A 
12V≤Vcc≤30V,10mA≤ I sw≤1 .0A 
2 .7V≤Vcc≤12V,10mA≤ I sw≤1 .5A 
12V≤Vcc≤30V,10mA≤ I sw≤1 .5A 

 

10 
-  

17 
-  

30 
100 
30 

100 

mA/A

Opera t ing  Cur ren t  I sw=0  5 .5  8.0 mA 

Shutdown Mode  Cur ren t  

V C O M P <0 .8V,EN=0V,  
2 .7V≤Vcc≤12V 
V C O M P <0 .8V,EN=0V,  
12V≤Vcc≤30V 

 12 
 

60 
100 µA 

Minimum Opera t ion  Input  
Vol tage  Vsw switching,maximum Isw=10mA  2 .45 2.70 V 

Thermal  shu tdown  150 180 210 ℃  

Thermal  Hy s te res i s    25  ℃  

*   Guaranteed by design,not  100% tested in  product ion.  

 

APPLICATION CIRCUIT 
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APPLICATION SUMMARY 
The AMC3202 incorporates  a  current  mode control  scheme,  in  which the duty cycle  of  the 

switch is  direct ly control led by switch current  rather  than by output  vol tage.  The output  of  

the osci l la tor  turns on the power switch at  a  f requency of  280kHz as  shown in the block 

diagram. The power switch is  turned off  by the output  of  the PWM comparator .  

A TTL low vol tage wil l  shut  down the chip and high vol tage enable  the chip through 

EN pin.  This  pin may also be used to  synchronize the part  to  nearly twice the base 

osci l la tor  f requency.  In order  to  synchronize to  a  higher  frequency,  a  posi t ive t ransi t ion 

turns on the power switch before the output  of  the osci l la tor  goes high,  thereby reset t ing 

the osci l la tor .  The synchronizat ion operat ion al lows mult iple  power suppl ies  to  operate  at  

the same frequency.  I f  synchronizat ion is  not  used, this  pin should be ei ther  t ied high or  

lef t  f loat ing for  normal  operat ion.  

Component  Select ion:  

 

 

The AMC3202 develops a  1.276V reference from the FB pin to  ground.  Output  vol tage is  

set  by connect ing the FB pin to  an output  resis tor  divider  and the maximum output  vol tage 

is  determined by the VSW pin maximum voltage minus the output  diode forward vol tage.  

Referr ing to  typical  appl icat ion circui t ,  the output  vol tage is  set  by the below formula(1):  

 

where,  VF is  the output  diode DF forward vol tage.  

When choosing the inductor ,  one must  consider  factors  such as  peak current ,  core and 

ferr i te  mater ial ,  output  vol tage r ipple ,  EMI,  temperature range,  physical  s ize,  and cost .   
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Lower values are  chosen to reduce physical  s ize of  the inductor ,  and higher  values reduce 

r ipple  vol tage and core loss .  In  cont inuous conduct ion mode,  the peak inductor  current  is  

equal  to  average current  plus  half  of  the r ipple  current ,  which should not  cause inductor  

saturat ion.  Based on the tolerance of  the r ipple  current  in  the circui ts ,  the fol lowing 

formula (2)  can be referenced:  

 
In  Boost  c ircui ts ,  the inductor  becomes part  of  the input  f i l ter .  In  cont inuous mode,  

the input  current  waveform is  t r iangular  and does not  contain a  large pulsed current .  This  

reduces the requirements  imposed on the input  capaci tor  select ion.  Capaci tors  in  the range 

of  10uF to 100uF with an ESR less  than 0.3 ¦﹐  work well  up to  ful l  1 .5A switch current .  

The VI N r ipple  is  determined by the product  of  the inductor  current  r ipple  and the ESR 

of  input  capaci tor ,  and the VO U T r ipple  comes from two major  sources,  namely ESR of  

output  capaci tor  and the charging/discharging of  the output  capaci tor .  Ceramic capaci tors  

have the lowest  ESR, but  too low ESR may cause loop s tabi l i ty problems.  Aluminum 

Electrolyt ic  capaci tors  exhibi t  the highest  ESR, resul t ing in  the poorest  AC response.  One 

opt ion is  to  paral le l  a  ceramic capaci tor  with an Aluminum Electrolyt ic  capaci tor .  

The goal  of  f requency compensat ion is  to  achieve desirable  t ransient  response and DC 

regulat ion while  ensuring the s tabi l i ty  of  the system. A typical  compensat ion network,  as  

shown in the typical  appl icat ion circui t ,  provides a  frequency response of  two poles  and 

one zero.  The loop frequency compensat ion is  performed on the output  of  the error  

amplif ier  (COMP pin)  with a  ser ies  RC network.  The main pole is  formed by the ser ies  

capaci tor  and the output  impedance of  the error  amplif ier .  The ser ies  resis tor  creates  a  

zero,  which improves loop s tabi l i ty and t ransient  response.A second capaci tor , is  

sometimes used to  reduce the switching frequency r ipple  on the COMP pin.  

 

 


