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EY)!+
	 k
~Cid\!?!è � =C�!BY��iÔ�  �
a � +*�*	Z�*�!;Ç´<, � CB � i � ;
"Z�
; 7 9 è � �  

delayBSDdelay ICVT /)3( ⋅−=   (41) 9 vq\ VSD "�	 \ Idelay "�� Ä!I��
E�� W�� ���È? ä�å I�=�\ \ � 2 ±
O:\ 10 : 100ms ;�� C% :Ú:;%I:E h �� :\ ?
`Yw[J "d;
� � Ñ � � {!BY�!I  

�
b ��� �! <,!0 KA431 =
�*�!O<; P , Rbias 0 RD �² w KA431

ä!å  !Ú<;!¹<ºTÄT)
" FPS 	
;�� � ¹:º�t ¼ I<=�\:��]<\ KA431 ;:1<�
0TÄ � 2.5V 0 1mA I�J@K<\ Rbias 0 RD ; w
4Y� � iÔ�  

FB
D

OPo I
R

VV >−− 5.2
            (42) 

mA
R
V

bias

OP 1>             (43) 

 9 vq\ VOP � ��� 7�h � � � S 1V � \ IFB FPS ;
	 Ä � � S 1mA � I
�<è!\ Vo1 = 5V \  

Rbias � 1k �@� RD � 1.5k �]I  
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-  -   
 

Aw �  sY¤!; í[î n � - � mm2 �  
Ae �  sY¤!;Yï!n � -Ô� mm2 �  
Bsat �  0!sY�!ôYõ � -Ô� ÷!ùYú �  �

B �  7 S!ó º � ;!1!2Ys!�Yô!õY�!x � - ��÷Yù!ú �  
Co �  f£´!,Y;d´  
Dmax �  1Y2[3]4!6  
Eff �  �dlYm  
fL �  | m  
fs �  m  
Ids

peak �  MOSFET ;!1Y2!Ò Ä  
Ids

rms �  MOSFET ; RMS Ä  
Ilim �  FPS �Y;!Ø ÄYB!�  
Isec

rms �  � � ; RMS Ä  
ID

rms �  � Ä ��� ;!1Y2 RMS Ä  
Icap

rms �  f£´!,Y; RMS "dÄ  
IO �  f Ä  
KL(n) �  $ n f]; 6
,  
KRF �  Äd"[J  
Lm �  , � uYx  
Losssn �  7 S!ó º � § ; û ©  
Np

min �  , � ¾!¿d¢!sY¤d0!�C5!o!?Y;!1YÜ  
Np �  � ;  
Nr �  - ;  
Ns1 �  iC�Ëf � � f � ;  
Po �  1Y2Ëf û m  
Pin �  1Y2d| û m  
Rc �  f£´!,Y;
KYl�N P �

ESR �  
Rsn �  § P ,  
RL �  f P

 
Vline

min �  1Y�d|  
Vline

max �  1Y2d|  
VDC

min �  1Y� DC
� |C=!Ä � ÄY�!{!;C&!Ä �  

VDC
max �  1Y2 DC

� |C=!Ä � ÄY�!{!;C&!Ä �  
Vds

nom �  1Y2 MOSFET  
Vo1 �  iC�Ëf@;Ëf  
VF1 �  iC�Ëf@; ��� 7[h �  
Vcc

* �  VCC ;  
VFa �  VCC ; �F� 7[h �  ò VDC

max �  1Y2 DC k "  
VD �  � Ä ��� ;!1Y2  �

Vo �  f "  
Vsn �  7 S!ó º � ;�§d´Y,  �

Vsn �  §d´!, "  
Vsn

max �  ¡ L i � ;!1Y2d§d´!,  
Vds

max �  MOSFET ;!1Y2 �
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�� �� �� ��s�� �������
FPS �� ������������ �� ��  

 
PC  �� �� �� �� �� ��I����      ¢¡¡ ¡¡¤££ ££¢¥¥ ¥¥¢¦¦ ¦¦ �� ���§§§§ 90V ¨¨ ¨¨ 265Vrms ©© ©©  �� �� ªª ªª �� �� 5V/15A «« «« 3.3V/10A «« «« 12V/6A  

Choi 

1 SMPS
 (V_line.min) 180 V.rms
 (V_line.max) 265 V.rms
 (fL) 60 Hz

Vo Io Po KL
5 V 15 A 75 W 42 %

3.3 V 10 A 33 W 18 %
12 V 6 A 72 W 40 %
0 V 0 A 0 W 0 %

 (Po) = 180.0 W
 (Eff) 70 %

 (Pin) = 257.1 W

2 DC DC
DC 235 uF
DC  = 29 V

DC  = 226 V
DC  = 375 V

3  (Dmax)
0.4

(Np/Nr) 1 >
MOSFET 750 V

4
0.15

3.27 A
RMS  = 1.81 A
FPS 4 A

5
FPS  (kHz) 67 kHz

0.32 T --> EER2834
AP 9275 mm4 AP=12470

 (Ae) 86 mm2 Ae=86
49.0 T Aw=145

FPS 1.0

0.67

I∆ oI

o
RF I

I
K

2
∆=

Ts

DTs
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6

Vo VF
Vcc  Vcc 15 V 1.2 V 3.6 => 4 T

5 V 0.4 V 3 => 3 T
3.3 V 0.4 V 2.056 => 2 T
12 V 0.5 V 6.944 => 7 T

0 V 0 V 0 => 0 T
VF : 50 T

50 T

AL 2490 nH/T2

6.2749902 mH --> EER2834

7

Irms (A/mm2)
 (Np) 0.68 mm 1 T 1.81 A
 (Nr) 0.31 mm 1 T 0.08 A

Vcc 0.31 mm 1 T 0.10 A
0.68 mm 4 T 9.5 A
0.68 mm 3 T 6.3 A
0.68 mm 2 T 3.8 A

0 mm 0 T 0.0 A
33.92621 mm2

0.25
135.70484 mm2 --> EER2834 (Aw=145)

8
86 mm2 --> EER2834

0.42 T
 (L1) 5.7 uH

L1 6.5 T
L1 6 => 6 T
L2 4 => 4 T
L3 14 => 14 T
L4 0 => 0 T

9

Irms (A/mm2)
L1 0.68 mm 5 T 15.1 A
L2 0.68 mm 3 T 10.0 A
L3 0.68 mm 2 T 6.0 A
L4 0 mm 0 T 0.0 A

25.40888 mm2

0.25
101.63552 mm2 --> EER2834(Aw=145)

10

Rms 
Vcc 55 V 0.10 A -->UF4003

22 V 9.5 A -->MBR3060PT
15 V 6.3 A -->MBR3045PT
52 V 3.81 A -->MBR20H100CT

0 V 0.00 A

8.30

5.83
5.25

#DIV/0!

4.98
1.04
1.33
6.56

8.30
#DIV/0!

9.22
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11

4400 uF 20 m? 1.3 V 0.09 V
4400 uF 20 m? 0.9 V 0.06 V
2000 uF 60 m? 0.5 V 0.11 V

0 uF 0 m? 0.0 V #DIV/0! V

12
rms 0.08 A

750 V -->UF4007

13

DC 3
1,809 Hz

261 Hz

 (R1) 5 ¬
 (R2) 5 ¬

 (RD) 1 ¬  
431  (Rbias) 1.2 ¬  

 (CB) = 10 nF
 (CF) = 100 nF
 (RF) = 1 ¬

 (fi) = 955 Hz
 (fz) = 265.39278 Hz
 (fp) = 5307.8556 Hz

¯®±°³² ´¶µ¸·¶´¸¹¸º¢¹¸»a² »½¼¶» ¯®¿¾¶¹À¾Á´¸®a² ·ÃÂÄÂº¸»Å°a² ·¸´¶¼¸´¶·Æ¹³¶² ·½¼a º¸»¿¾¶»À¾Á´¸¼a² °ÃÂÄÂ¼¸µ±°³² ·¶º¸¼¶´¸µ³Aº¸·a² ·½¹¶· ¼¸µ¿¾¶·À¾Á´³¶² °ÃÂÄÂ®¸¹±°³² »¶´¸º¶¹¸®¸¹¢º¸¹a² °½¹¶¹ ®¸¹ÇÂÈ¾Á·¸·a² ¹ÃÂÄÂÉµ¸µ±°³² º¶¼¸µ¶¹¸®¸®¢º¸µa² º½º¶° Éµ¸µÇÂÈ¾Á·¸µa² ¼ÃÂÄÂÉ®¸µ±´³² ¼¶®¸´a¯®³¢¯®a² °½º¶» É®¸µÇÂÈ¾Á®¸µa² ®ÃÂÄÂº¶»¸µ±·³² µ¶·³É·¸¹¸»Ê¯¼a² ¼½ºa º¶»¸µÇÂÈ¾Á¼¸°a² ¼ÃÂÄÂ¼¶µ¸µ±¼³² ·¶·¸º¶µ¸´¸¼Ê¯ºa² ·�É· ¼¶µ¸µÇÂÈ¾Á¹¸·a² ´ÃÂÄÂ®¶¹¸µÀ¸² °¶®¸®¶»¸º³¢¸¶² ´�É¼ ®¶¹¸µÇÂÈ¾Áº¸°a² ®ÃÂÄÂ¯µ¶µ¸µÊ¾¶µa² °¸´¶»¸»¸·Ê¸¶² ¹�Éµ ¯µ¶µ¸µÇÂÈ¾Áº¸»a² »ÃÂÄÂ¯®¶µ¸µÊ¾¶¹a² »¸¼¶»³¯ºÊ¯µa² °Ê·a² ¹ ¯®¶µ¸µÇÂÈ¾Áº¸®a² ºÃÂÄÂº¸»¶µ¸µÊ¾¶»a² º¸º¶®¸¹¸ºÊ¯µa² ¹Ê»a²Ë º¸»¶µ¸µÇÂÈ¾Á¹³¶² ¹ÃÂÄÂ¼¸µ¶µ¸µÊ¾¶®a² º³É´¸·¸º¢°³²ËÉ° ¹ ¼¸µ¶µ¸µÇÂÈ¾Á¼¸µa² ´ÃÂÄÂ®¸¹¶µ¸µÊ¾¶®a² ®¸·¶º¸µ¸·¢·³² ¹¶ºÊµa² ® ®¸¹¶µ¸µÇÂÈ¾Á»¸ºa² ¹ÃÂÄÂÉµ¸µ¶µ¸µÊ¾¶®a² ´¸·a¯°¸¼¢¼³² »¶»½¾¶º Éµ¸µ¶µ¸µ¿¾¶°À¾Á®¸¹a² »ÃÂÄÂÉ®¸µ¶µ¸µÊ¾¶®a² °¸»¶¼¸´¸·Ê¸² µ¶°½¾¶® É®¸µ¶µ¸µ¿¾¶®À¾Á·¸ºa² ®ÃÂÄÂº¶»¸µ¶µ¸µÊ¾¶®a² °¸´¶®¸®¸°Æ¾¶ºa² »Ì¾aÉµ º¶»¸µ¶µ¸µ¿¾¶¼À¾Á·¸´a² ®ÃÂÄÂ¼¶µ¸µ¶µ¸µÊ¾¶·a² µ¸µ¶µ¸º¸ºÆ¾¶®a² »Ì¾aÉ¹ ¼¶µ¸µ¶µ¸µ¿¾¶ºÀ¾Á´¸ºa² ´ÃÂÄÂ®¶¹¸µ¶µ¸µÊ¾¶·a² µ¸µ¶»¸¼³Í¾aÉµÌ¾aÉ· ®¶¹¸µ¶µ¸µ¿¾a±¾Á´¸»a² ¼ÃÂÄÂ¯µ¶µ¸µ¶µ¸µÊ¾¶·a² µ¸µ¶·¸»¸ºÎ¾aÉ¼Ì¾¶ºa ÉÏÄÐ¶µ¸»¿¾a±¾Á´¸·a²ËÑÂÄÂ

ESR

vo

RD

iD
Rbias

R1

R2

B

ibias

CB

vFB

1:1

FPS vo
'

CF
RF

431

ÒÉÓÕÔ
ÒÕÖÉÔ
Ô
ÖÉÔ
ÓÕÔ
× Ô

Ø Ô Ø ÔÕÔ Ø ÔÉÔÕÔ Ø ÔÕÔÉÔÕÔ Ø ÔÕÔÉÔÕÔÉÔÙ ÚÛ ÜÝ Þ ß
à

á¸âäãæå âèç é Ò å â Ò âäêÕå ëæêÕåá¸âæìíëÕîÉãðïðñäå âèçò

óõô ö ÷
ó ø ÷
ó ù ÷
ó ú ÷
÷ Ø Ô Ø ÔÉÔ Ø ÔÕÔÉÔ Ø ÔÕÔÉÔÉÔ Ø ÔÉÔÕÔÉÔÉÔ

ûü ýþÿ�
� ÿ��ÿÿ
�
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FPS FS7M0880 67kHz  

VCC 10 Ra  

6kHz LC

120  

 

11 e�f@g!MYO FPS
�� ����� ��

 ñ ; 7[h ,Y;!1 k!e þ I   

 

Np

NS1

+

VDC

-

AC line

DR1

CO1

Drain

Vcc

GNDFB

FS7M0880

NTC Fuse

RL1

CL1

Line Filter

CL2

Na

Da
Ra

Ca

KA431

817A

10

Rbias

R1

R2

RF CF

GBU606

VO1

L1

CB

2CDC NS2

DR2 VO2

L2

DF2

DF1

CO2

2CDC

Non-doubled

Doubled

DReset

5k

5k

5V

3.3V

NS2 VO3

DF3
CO3

Nr

DR3

L3

12V

1.2k

1k

2200uF �� �� 2

2200uF �� �� 2

1000uF �� �� 2

MBR3060PT

MBR3045PT

MBR120H100CT

Rstart

S/S

Css
1uF

UF4007

UF4003

22uF

560k

10nF

470uF

470uF

1k 100nF

1M

100nF

100nF

Lp1

Cp1

470uF

Lp2

Cp2

1000uF

1.2uH

1.2uH

Rd
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