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g a k��!��c�d � g fc k�* f�Ü - CCM ½ ��!���!�
V l���� fc ��; �!- º�G�ä � L)a ì Å°g RHP k

T þ  � Ì � 1 � z ë�
 Õ ¹ RHP T þ �n=* -
DCM ½ � ��b fc ��;5�� � Ì ��B D ] RHP

T þ *  

g b k5
���4�6 LC W�� � c�d � ��; ��- º
G�ä � LC W��#o �  Õ K ��B p J�q

180
b � �)r�* d M)G)s)t � �!P�� - LC W!��Io

� * y�� c)d � -�u)v o � �)w�� �)x�y�Ä~ W����n ��z G�/�0�� P�\�] 90
b 1�Ì�

^ � ��Ñ�Ò�*  

g c k��!��{��_)� 5 © Ð)f°g wi/wzc k!1)x�y fc � Ì�
/�0 - ��Ð�f�*  

g d k#{��5)�T þ g fzc k ~ ; fc /3 4 v *  

g ek#{�� ) þ g fpc k ~ ; 3 fc 1�Ì�*  
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0 dB

20 dB

-20 dB

-40 dB

40 dB

10Hz 100Hz 10kHz1kHz1Hz 100kHz

Control to output

fp

fz

frz

Compensator

Loog gain T

fzc fpc

fc

wi/wzc
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;������ ) X�Y � ] y � ��Ö ë�0 Y �  

g a k 7 S�� ��{ pN��¼g CB k Y ���1~}
5��� y �£�  

delayBSDdelay ICVT /)3( ⋅−=   (33) 

� @ � VSD 15� �
Idelay 1#} © *

Ö ;�¦��)�![�7�]%R�S�* ��x � - z Q
� � 10 100ms )} � Z c �*�; ^ Ö Z �
] b n B 15�} M � l ��|�ë�0�*  

g b k  ����Z���. KA431 ��� m �� D � Rbias . RD 8
: n KA431 R�S�Z c  f�Ü © ��1 FPS �
�r ¨ f�Ü e � * ��x l���� KA431  ��¹
. © G 2.5V . 1mA * B�D�� Rbias . RD  n
^�1�� Y �  

FB
D

OPo I
R
VV

>
−− 5.21             (34) 

mA
R
V

bias

OP 1>             (35) 

 

� @ � VOP � t5Ï ��! Ëhg ` � 1V k � IFB FPS 
� © g ` � 1mA k�*�s y�� Vo1 = 5V

�
 

Rbias â 1k � æ RD â 1.5k ��*  
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- �� ������������ �� ��  -   
 

Aw �  ï�ð� ÿ�� Å g��È� mm2 k  
Ae �  ï�ð����Å g��£� mm2 k  
Bsat �  .�ï ` 	�
¼g��£�|������k  �

B �  ����á Ü �� � z ï ` 	�
�Ð�Ò¼g��£�|������k  
Co �  � N���5N  
Dmax �  � z �®�F  
Eff �  �5���  
fL �  � �  
fs �  �  
Ids

peak �  MOSFET  � z�å ©  
Ids

rms �  MOSFET  RMS ©  
Ilim �  FPS

~ �í © ë�0  
Isec

rms �  ¡5Î  RMS ©  
ID

rms �  ¨�© t5Ï  � z RMS ©  
Icap

rms �  � N��� RMS W ©  
IO �  � ©  
KL(n) �  � n �� F�¢  
KRF �  © W B  
Lm �  ��Ø Ù�Ò  
Losssn �  ����á Ü �5ê �� 9  
Llk ���Ø í5Ù  
Np

min �  ��Ø ¿�À5Á�ï�ð5. l ��\�]� ��ò  
Np �  Ø   
Ns1 �  ��  � g � � k�  
Po �  � z �	� �  
Pin �  � z � � �  
Rc �  � N��� @���B D g ESR k  
Rsn �  ê D �  
RL �  � D

 
Vline

min �  ��¹5�  
Vline

max �  � z �  
VDC

min �  ��¹ DC g � s ©�¨�© P�|� 5 © k  
VDC

max �  � z DC g � s ©�¨�© P�|� 5 © k  
Vds

nom �  MOSFET � z  
Vo1 �  ��  � g � �	k� �  
VF1 �  ��  � g � �	k� t Ï ��! Ë  
Vcc

* �  VCC   
VFa �  VCC  t5Ï �C! Ë  
µ VDC

max �  � z DC g � s ©�¨�© P�|� 5 © k5W  
VD �  ¨�© t5Ï  � z �C!]�  �

Vo �  � W  
VRO ��Ç  
Vsn �  ����á Ü ��5ê5N��  �

Vsn �  ê5N�� W  
Vsn

max �  
O A Y �� � z ê5N��  

Vds
max �  MOSFET  � z Í  
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�� �� �� ����� �������
FPS �� ������������ �� �� �� �� 1 �� ��  

 �� �� �� �� �� ��
LCD �� ����� ����� ����� ��        SMPS ¡£¢¥¤£¦¥§©¨C¡~ª�«¡£¢¥¤£¦¥§©¨C¡~ª�«¡£¢¥¤£¦¥§©¨C¡~ª�«¡£¢¥¤£¦¥§©¨C¡~ª�« 20mm¬®¬®¬®¬® ¯¯ ¯¯ °° °°®¡¡ ¡¡²±± ±±®³³ ³³²´´ ´´®µµ µµ²¶¶ ¶¶£·· ··¸¨¨ ¨¨�¹¹ ¹¹           ºº ºº¼»»»»¾½½ ½½®¿¿ ¿¿®ÀÀ ÀÀ ºº ºº ªª ªª 85V 265Vrms ¬£¬£¬£¬£        ÁÁ ÁÁ�»»»» 5V/2A ÂÂ ÂÂ 12V/3A    
 

Choi

1 SMPS
 (V_line.min) 85 V.rms
 (V_line.max) 265 V.rms
(fL) 60 Hz

Vo Io Po KL
5 V 2.4 A 12 W 25 %

12 V 3 A 36 W 75 %
0 V 0 A 0 W 0 %
0 V 0 A 0 W 0 %
0 V 0 A 0 W 0 %
0 V 0 A 0 W 0 %

(Po) = 48.0 W
 (Eff) 80 %

(Pin) = 60.0 W

2
DC 100 uF
DC 33 V

DC 87 V
DC 375 V

3  (Dmax) 
0.45

MOSFET 446 V
71 V

4  (Lm)
FPS  (kHz) 67 kHz

0.28
(Lm) 680 uH

1.96 A
RMS 1.04 A
CCM DC 197 V

5
FPS 2.20 A

0.35 T
(Bsat) 0.42 T

AP 3929 mm4

(Ae) 58 mm2

61.4 T

FPS 1.0

I∆ EDCI

EDC
RF I

I
K

2
∆=

)(1

)(1

CCMK

DCMK

RF

RF

<
=

 ,  EFD2525 
(Ae=58mm2, Aw=77mm2, Ap=4466mm4) 
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6

Vo VF # 
Vcc  Vcc 12 V 1.2 V 12 => 12 T

5 V 0.5 V 5 => 5 T
12 V 1.2 V 12 => 12 T

0 V 0 V 0 => 0 T
0 V 0 V 0 => 0 T
0 V 0 V 0 => 0 T
0 V 0 V 0 => 0 T

VF : 65 T

AL 2130 nH/T2

0.4138434 mm

7

Irms (A/mm2)
0.5 mm 1 T 1.04 A

Vcc 0.3 mm 1 T 0.10 A
0.4 mm 4 T 3.73 A
0.4 mm 4 T 4.66 A

0 mm 0 T ##### A
0 mm 0 T ##### A
0 mm 0 T ##### A
0 mm 0 T ##### A

22.078236 mm2

0.2
110.39118 mm2

#DIV/0!

#DIV/0!
#DIV/0!

7.41
9.27

#DIV/0!

5.31
1.42

 

 
5

FPS 2.20 A
0.35 T

(Bsat) 0.42 T
3929 mm4

 (Ae) 69 mm2

51.6 T

6

Vo VF # 
Vcc Vcc 12 V 1.2 V 9.6 => 10 T

5 V 0.5 V 4 => 4 T
12 V 1.2 V 9.6 => 10 T

0 V 0 V 0 => 0 T
0 V 0 V 0 => 0 T
0 V 0 V 0 => 0 T
0 V 0 V 0 => 0 T

VF : 52 T

AL 2130 nH/ T2

0.300444 mm  

 > Aw 
(EFD2525 : Aw=77mm2) 

EFD3030 EFD2525  
# EFD3030 : Ae=69mm2, Aw=87mm2, Ap=6003mm4 
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7

Irms (A/mm2)
0.5 mm 1 T 1.04 A

Vcc 0.3 mm 1 T 0.10 A
0.4 mm 4 T 3.73 A
0.4 mm 4 T 4.66 A

0 mm 0 T ##### A
0 mm 0 T ##### A
0 mm 0 T ##### A
0 mm 0 T ##### A

17.891809 mm2

0.2
89.459045 mm2

8

Rms 
Vcc 82 V 0.10 A

34 V 3.73 A
82 V 4.66 A

0 V ##### A
0 V ##### A
0 V ##### A
0 V ##### A

9

ESR

1000 uF 30 m? 2.8 V 0.21 V
1000 uF 40 m? 4.0 V 0.33 V

0 uF 50 m? ##### V #DIV/0! V
0 uF 50 m? ##### V #DIV/0! V
0 uF 50 m? ##### V #DIV/0! V
0 uF 50 m? ##### V #DIV/0! V

10
4 uH

120 V
5 %

27.88207 ÃÃ ÃÃ
10.706072 nF
0.5164609 W
134.47377 V
509.24037 V

#DIV/0!

#DIV/0!
#DIV/0!

7.41
9.27

#DIV/0!

5.31
1.42

 

 �Aw 
(EFD3030 :Aw=87mm2) 
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11

DC 2
5,308 Hz

54,862 Hz
306 Hz

(R1) 5.6 Ä
 (R2) 5.6 Ä

 (RD) 1 Ä  
431  (Rbias) 1.2 Ä  

 (CB) = 10 nF
 (CF) = 33 nF
 (RF) = 4.7 Ä

 (fi) = 2,585 Hz
(fz) = 468.47799 Hz
(fp) = 5307.8556 Hz

ÅÇÆÉÈËÊ ÌÍÌÎÅÇÌÍÈhÌÍÌÏÈÍÐ ÅÇÆ¥ÑÓÒÍÔÍÔÎÊ Õ®ÑÕÍÈÉÈËÊ ÌÍÕÍÌÍÌÍÌhÌÍÐÏÌÍÆ ÕÍÈ¥ÑÓÒÍÔÍÖÎÊ Õ®ÑÌÍÐÉÈËÊ ×ÍÖÍØÍÔÍ×h×ÍÆÏÌÍÕ ÌÍÐ¥ÑÓÒÍÔÍÈÎÊ È®ÑÆÍ× ÈÎÊ ÕÍÖÍ×Í×h×ÍÕÏ×ÍÔ ÆÍ×¥Ñ ÒÙÔÍ×®ÑÅÇÐÍÐÉÈËÊ ÐÎÅÇ×ÍÌÍ×hÕÍÔÏ×Í× ÅÇÐÍÐ¥Ñ ÒÙÖÍØ®ÑÅÇÆÍÐÉÌËÊ ÌÍÐÍÈÍØÍØhÕÍÈÏÕÍØ ÅÇÆÍÐ¥ÑÓÒÍÖÍÕÎÊ Ø®ÑÕÍÈÍÐÉ×ËÊ ÕÍ×ÍØÍ×ÍÆhÕÎÅÚÕÍÈ ÕÍÈÍÐ¥ÑÓÒÍÆÍÌÎÊ Æ®ÑÌÍÐÍÐÛÅÙÊÜÅÇÌÍÈÍÆÍÌ ÅÇØÏÕÍÐ ÌÍÐÍÐ¥ÑÓÒÍÈÍ×ÎÊ Ô®ÑÆÍ×ÍÐÉÒËÅÍÊ ÆÍÔÍ×ÍÔ ÅÇÖÝÅÇÈ ÆÍ×ÍÐ¥ÑÓÒÍÌÍ×ÎÊ Ì®ÑÅÇÐÍÐÍÐ ÒÍÈÎÊ ÐÍÖÍÈ ÅÇÆÝÅÇÐ ÅÇÐÍÐÍÐ¥ÑÓÒÍ×ÍÈÎÊ Ö®ÑÅÇÆÍÐÍÐÉÒÙÔÎÊ ÆÍØÍÆÍÆ ÅÇÈ²ÆËÊÜÅ ÅÇÆÍÐÍÐ¥ÑÓÒÍ×Í×ÎÊÞÅ�ÑÕÍÈÍÐÍÐÉÒËÅÍÅÍÊ ØÍÔÍÌ ÅÇÌ²ÕËÊÜÅ ÕÍÈÍÐÍÐ¥ÑÓÒÍ×ÍÈÎÊ Ô®ÑÌÍÐÍÐÍÐ ÒÎÅÇÌÎÊ ØÍ× ÅÇ×ÏÒÍÕ ÌÍÐÍÐÍÐ¥ÑÓÒÍÌÍ×ÎÊ Ö®ÑÆÍ×ÍÐÍÐÉÒËÅÇÆÎÊ ØÍÆÍÕ ÅÍÅÚÒÍÆ ÆÍ×ÍÐÍÐ¥ÑÓÒÍÈÍÌÎÊÞÅ�ÑÅßÐÍÐÍÐÍÐÉÒËÅÇÔÎÊÜÅÇÕÍÕàÔÎÊ ×/ÒÎÅÇÐ ÑáÑ�ÑáÑ�ÑÓÒÍÆÍÌÎÊ Ö®ÑÅßÆÍÐÍÐÍÐÉÒËÅÇÔÎÊ ÈÍ×ÍÕàÌÎÊ Ô/ÒÎÅÇÌ ÑáÑ�ÑáÑ�ÑÓÒÍÖÍ×ÎÊ ×®ÑÕÙÈÍÐÍÐÍÐÉÒËÅÇÔÎÊ ×ÍÕÍÔâÅÍÊ Õ/ÒÎÅÇÖ ÑáÑ�ÑáÑ�ÑÓÒÍÖÍØÎÊÞÅ�ÑÌÙÐÍÐÍÐÍÐÉÒËÅÇÖÎÊ ÌÎÅÍÅãÒÍ×/ÒÍÕÍÐ ÑáÑ�ÑáÑ�ÑÓÒÍÔÍ×ÎÊÞÅ�ÑÆÙ×ÍÐÍÐÍÐÉÒËÅÇÈÎÊ ÆÍÈÍÈhÒÍÖ/ÒÍÕÍÕ ÑáÑ�ÑáÑ�ÑÓÒÍÔÍÈÎÊ Æ®ÑÅÇÐÙÐÍÐÍÐÍÐÉÒËÅÇÕÎÊ ØÍÆÍØäÒËÅÍÅåÒÍÕÍÌ ÑáÑ�ÑáÑ�ÑÓÒÍÔÍÖÎÊ Õ®Ñ

vo

RD

iD
Rbias

R1

R2

B

ibias

CB

vFB

1:1

FPS vo
'

CF
RF

431
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é
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ì é
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� -

FPS
�

FSDM0565R *5� Y \�] 67kHz ��	� � * ý . ý )�;�� Y #Y * ` � �
�� ½ ��á Ü � ; 265VAC � 0.5W  Y ���� 9 ��- 1W*  
� + -�� � � LCD � c�} � � "�15��*�·�� ì  � ï�ðhg EFD3030k�*  
� - � t5Ï � + -�� � %�' �ë�0 � w Ö � © RMS ©� 1�Ì� t5Ï *  
� /�0 3kHz *�+ - c�d � -)u�v Ä ~ W��°g 4�6 LC W���k�~o � �,B�D�� ��x)y�Ä ~ W���)n� /�0���8 :�\�] 85

b �^ � ��Ñ�Ò�*  
� ��ë�0 © � 
���� VCC

t5Ï B  10 � D �hg Rak�*  
� ��8"!�; � � Y � ý � ; ý ��{ Ì m ��� � 56k �� D �hg Rstrk�*  

 

1 ������
�� FPS ## ##%$$ $$  "  - ������� V� � )���`5*  

 

Np

NS1

Rsn
Csn

100uF/400V

AC line

Dsn

DR2

Drain

Vcc

GNDFB

FPS
(DM0565R)

NTC
5D-13

Fuse

RL1

CL1

Line Filter

1.5nF/275Vac

Na

Da
Ra

Ca

KA431

817A

Rd Rbias

R1

R2

RF CF

GBLA06
(4A/600V)

VO1

Co1

CB

CDC

NS2

DR1

CO2 VO2

CL2CL2

0.47uF/275Vac

1.5M

Vstr

Rstr
56k

27k
2W

10nF
1kV

UF4007
(1000V/1A)

10

UF4003
(200V/1A)

10nF

12V

5V

1000uF
25V

1000uF
10V

5.6k

5.6k

4.7k 33nF

1.2k

1k

470uF
10V

Cp1

Lp1
1.2uH

22uF

 

1 � - ������� V� � )  
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