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0.7V

0.7V

2.5V

INV

2.3V

COMP

0.45V

CSPFC Blanking
Circuit

0.82V

Sawtooth
Generator

ton−max

THD
Optimizer

Multi−Vector Amp.

ZCD

OPFC
DRV

DRV

GND

10V
IZCD

2.1V/1.75VInhibit
Timer

PFC Zero−Current
Detector

VDD

Two−Step
UVLO

12V/7V/5V

Internal
Bias

Auto−Recovery

OVP

UVP

Disable
Function

0.2V

Restarter

PFC
Current Limit

15.5VAuto−
Recovery

17.5V

OPWM

DET

FB

RT VIN

HV

RANGE

IHV

Debounce

2.4V/2.25V

PFC RANGE Control

1V/1.2V

Auto−Recovery

2.75V

2.65V

2.75V

RANGE

2.9V

RANGE

4.2V

2R

R

Debounce
Time

100�A

Soft−Start
5ms

PWM
Current Limit

IDET

Internal
OTP

Auto−Recovery

100�s

10ms

0.8V

0.5V

IRT

Prog. OTP
/ Externally Triggering

Blanking
Circuit

IDET

5V

Auto−Recovery

(RT Pin) Prog. OTP

Brownout
Q

Q
SET

CLR

S

R

Q

Q
SET

CLR

S

R

VB & Clamp
Vcomp to 1.6V

FB OLP

Timer
50ms

VB

Over−Power
Compensation

PFC Burst Mode
VCTRL−PFC

Starter

2.25ms
28�s

15 NC

2.3V/0.8V

VINV

27.5V

OVP

1.2V

VINV

Startup

VIN

ICOMP−BURST

S/H

DET OVP

2.5V

tOFF

Blanking
(2.5�s)

VDET

Auto−Recovery

Valley
Detector
(30�A)

IDET

1st
Valley

tOFF−MIN

+9�s

PWM−ON/OFF

Debounce
100mS

Brownout
Comparator

COMP−H
VCOMP−H

Auto−
Recovery
ProtectionBrownout

Protection

(RT Pin) Externally Triggering

DET Pin OVP

VDD Pin OVP

Internal OTP

Debounce

Debounce
70�s

5V

PFC Burst Mode

VCOMP−H

VINV

COMP−L

COMP−H

COMP−L

VCOMP−L

tOFF−MIN

(5�s/20.5�s/2.25ms)

Auto−Recovery
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1 RANGE RANGE!"#�$%&�VIN!"�'�
()。*�VIN!"+,-#.��'���	�'/，
01���
$；�23.��'4���
，501���$。

2 COMP 6789:#.
!"。;89:�<=�6789:，>��PFC.
�'?�。�@#ABC���1-;89
:�，DE，PFC�'?�FG#H��IJ;!"K�GND �	@��LM#H��G。

3 INV 6789:#?N.�O。;!"#�>P，QR�':ST�PFC�'�
，UV��PFC.
R'KW'�X。
;!"YZ[��PWM\]。�^�FAN6920MR=Q��VINV_R�2.3 V，PWM`\]。

4 CSPFC V�a�b
��X#�PFCR��Xcd:#.�。*�PFC��e,���e,-#�'f-�g�	�(0.82 V
��	)/，PFCh���i�jka�b
�。

5 CSPWM PWMR��X#cd:#.�，%&�FB!"�'l
�PWM����[�。%&�PWM tON/	�#�DET!"
m��， >��e,�PWMh�#h���UB�CSPWM!"noe,�'�pqa�b
�、����[�K
�/�'rGRs�H�。

6 OPFC �]tgs��MOSFET#uvw�]:.
。x"yz.
�'��15.5 V。

7 VDD �m。\]K�i#�	�'�{��12 VK�7 V。\]��|��30 �A �����|��10 mA。

8 OPWM uvw.
Z#}�PWM $~，>��]tgs��MOSFET。x"yz.
�'��17.5 V。

9 GND s��K$~�。

10 DET ;!"QR���':�S��PWM(':#�����pq%&s�：

•'#}H��'�H��PWM 
�#�	�'(�pqRs�H�。*�PWMh�SQ/，#}#H��').�

�'N��。

•'+,�PWMh���'#���'$~�pq���'h�U�9
�*��PWMh��#h���。

•'V�.
R'�X。�'cd:�1J�DET!"�。DET!"QR)����U�#�':+,���'。E

���'J�PWM�e8�/	�?�-����。23.
R'KE���'���2.5 V，[�:�+��@�

PFCK�PWMh���。�X����]��。

11 FB ?��'!">�ST.
�'�
$~���>���.
�'#�PWMyz� c。23�FB!"�'��
4.2 V¡¢#�	_R�50 ms，5�FB!"�',ZjkhFR£�XK.
¤G�X。;!"#.��$��5 k��
¥¦��。FB!"K�CSPWM/FBcd:#.�O�	>�1/3§*:�S。

12 RT Z�R¨�XKtg�X©ª。«���(�RT!"�
。RT!"�'���0.8 V (��	)/，�jk�XU+�
PFCK�PWMh���。;�X��]��。

13 VIN Q�/i��X#rG�'+,。;!"ZQR�':ST-�.��'�
。VIN!"#�'�
./>�[�
RANGE!"#¬­，��Y�®¯-�.��'�UVPl
Q�/i��X。

14 ZCD PFC�#
��+,。;!"�S�)�PFC�e��°�#����，�^�PFC�e��8��
/，`+,
ZCD�'$~。+,-�ZCD�'$~/，[�:�h±²#�PFCh��b。ZCD!"�'³����0.2 V (��
	)/，�´>�PFC�U�[�:�+��PFCh���。2�´>�PFC�，QRtg�G`Zpq。

15 NC µ�S

16 HV ��'\]!"QR���(100 k����	)�S--�rG�'，�0��1���V�¶�VDD�·。

http://www.onsemi.cn/
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VDD �m�' (DC) − 30 V

VHV HV − 500 V

VH OPFC, OPWM −0.3 25.0 V

VL INV, COMP, CSPFC, DET, FB, CSPWM, RT, VIN, RANGE −0.3 7.0 V

VZCD ZCD !"#.��' −0.3 12.0 V

PD s� − 800 mW

�JA ¸� (¹- º) − 104 °C/W

�JC ¸� (¹-t») − 41 °C/W

TJ ��¹¨ −40 +150 °C

TSTG ¼2¨�½¾ −55 +150 °C

TL !"¨� (¿S，10 À) − +260 °C

ESD 34��，JESD22-A114 (� HV !"t#�@!") (Á 3) − 4500 V

781���，JESD22-C101 (� HV !"t#�@!") (Á 3) − 1250

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
(ÂÃÄÅ) 
23�'_R�9��	Æ�&
#	½¾，:8Z���Ç。23_R9:È;
	，�µÉ�Ê:8s�，Z��=�:8�Ç，ËÌ
Z�Í。
1. Î'Ï_RÐ¯�9��	��&#Ñ	，Z��¶:8�Ò.Z>�#�Ç。
2. ,Ó#�@�'，�7��'�t，ÔÂÕ GND !"。
3. Ö× HV !"J�#�@!"：CDM = 750 V，HBM 1000 V。

http://www.onsemi.cn/
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�'�� (��Ø@ÙÚ，Û5 VDD = 15 V � TA = 25°C。)  

%� �& (�)� #�� 
�� #�� ��

VDD ��

VOP �Ü���' − − 25 V

VDD−ON =Q�	�' 10.5 12.0 13.5 V

VDD−PWM−OFF PWM �i�	�' 6 7 8 V

VDD−OFF �i�	�' 4 5 6 V

IDD−ST \]��  VDD = VDD−ON − 0.16 V,
 yzhG

− 20 30 �A

IDD−OP ����  VDD = 15 V, OPFC,
 OPWM = 100 kHz,
 CL−PFC, CL−PWM = 2 nF

− − 10 mA

IDD−GREEN �������m�� (
Ý)  VDD = 15 V,
 OPWM = 450 Hz,
 CL−PWM = 2 nF

− 5.5 − mA

IDD−PWM−OFF PWM �iN"#����  VDD = VDD−PWM−OFF −
 0.5 V

70 120 170 �A

VDD−OVP VDD R'�X (�]��) 26.5 27.5 28.5 V

tVDD−OVP VDD OVP Þß/	 100 150 200 �s

HV ��������

IHV ( HV !"à�#�m��  VAC = 90 V,
 (VDC = 120 V), VDD = 0 V

1.3 − − mA

 HV = 500 V,
 VDD = VDD−OFF +1 V

− 1.0 − �A

VIN � RANGE ��

VVIN−UVP >�-�.�W'�X#�	�' 0.95 1.00 1.05 V

VVIN−RE−UVP W'�X�"�' VVIN−UVP
+0.15 V

VVIN−UVP
+0.20 V

VVIN−UVP
+0.25 V

V

tVIN−UVP W'�XÞß]/	 70 100 130 ms

VVIN−RANGE−H RANGE cd:#� VVIN �	 2.40 2.45 2.50 V

VVIN−RANGE−L RANGE cd:#� VVIN �	 2.20 2.25 2.30 V

tRANGE RANGE  � / ´>Þß]/	 60 90 120 ms

VRANGE−OL RANGE !"#.
��'  IO = 1 mA − − 0.5 V

IRANGE−OH RANGE !"#.
����  RANGE = 5 V − − 50 nA

tON−MAX−PFC PFC �9=Q/	  RMOT = 24 k� 22 25 28 �s

PFC STAGE

��*+,����

Gm <= (Á 4) 100 125 150 �mho

VREF ?�cd:ÂÃ�' 2.465 2.500 2.535 V

VINV−H x"�?��'  RANGE = hG 2.70 2.75 2.80 V

 RANGE = S� 2.60 2.65 2.70

VRATIO x"�.
�'c (Á 4)  VINV-H / VREF,
 RANGE = hG

1.06 − 1.14 V/V

 VINV-H / VREF,
 RANGE = S�

1.04 − 1.08

VINV−L x"�?��' 2.25 2.35 2.45 V

VINV−OVP INV .�#R'�X  RANGE = hG − 2.90 2.95 V

 RANGE = S� − 2.75 2.80

http://www.onsemi.cn/
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�'�� (��Ø@ÙÚ，Û5 VDD = 15 V � TA = 25°C。) (Ü)

%� ��#��
��#��(�)��&

��*+,����

tINV−OVP R'�XÞß]/	 50 70 90 �s

VINV−UVP INV .�#W'�X 0.35 0.45 0.55 V

VINV−PWMON INV !"�# PWM =Q�	�' 2.2 2.3 2.4 V

VHYST−PWMON INV !"� PWM =Q�	�'#áâ VINV−
PWMON

−1.6

VINV−
PWMON

−1.5

VINV−
PWMON

−1.4

V

tINV−UVP W'�XÞß]/	 50 70 90 �s

VINV−BO >�i��X# PWM K PFC �i�	 1.15 1.20 1.25 V

VCOMP−BO >�i��X# COMP !"�#
��' 1.55 1.60 1.65 V

ICOMP−BURST >� PFC 	ã��#�gD'�� 120 150 180 �A

VCOMP−H cd:.
��' 4.80 − 5.20 V

PFC 	ã��%#cd:.
��'  VFB = 1.3 V, VVIN = 1.2 V 2.20 2.30 2.40

 VFB = 1.3 V, VVIN = 1.6 V 2.00 2.10 2.20

 VFB = 1.3 V, VVIN = 2 V 1.80 1.90 2.00

VCOMP−L PFC 	ã��%#cd:.
��'  RANGE = hG,
 VFB = 1.3 V

0.9 1.0 1.1 V

VOZ COMP !"�#
� c�' 1.10 1.25 1.40 V

ICOMP cd:.
m��  VINV = 2.3 V,
 VCOMP = 1.5 V

15 30 45 �A

 VINV = 1.5 V 0.50 0.75 1.00 mA

cd:.
ä��  RANGE = hG,
 VINV = 2.75 V,
 VCOMP = 5 V

20 30 40 �A

 RANGE = S�,
 VINV = 2.65 V,
 VCOMP = 5 V

20 30 40

PFC ��-.��

VCSPFC a�bå	
�#�	�'  VCOMP = 5 V 0.77 0.82 0.87 V

tPD Eæçè − 110 200 ns

tBNK éêà�/	 110 180 250 ns

AV THD # CSPFC H�c 0.90 0.95 1.00 V/V

PFC /���

VZ PFC yz.
x"�'  VDD = 25 V 14.0 15.5 17.0 V

VOL PFC yz.
��'  VDD = 15 V, IO = 100 mA − − 1.5 V

VOH PFC yz.
��'  VDD = 15 V, IO = 100 mA 8 − − V

tR PFC yz.
�ë/	  VDD = 12 V, CL = 3 nF,
 20~80%

30 65 100 ns

tF PFC yz.
%�/	  VDD = 12 V, CL = 3 nF,
 80~20%

30 50 70 ns

PFC 0��1.��

VZCD .��	�'�ëê  VZCD ì9 1.9 2.1 2.3 V

VZCD−HYST �	�'áâ  VZCD *| 0.25 0.35 0.45 V

VZCD−HIGH x"�'�
  IZCD = 3 mA 8 10 − V

VZCD−LOW x"�'%
 0.35 0.45 0.55 V

VZCD−SSC \]³���	�' 0.70 0.90 1.10 V

http://www.onsemi.cn/
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�'�� (��Ø@ÙÚ，Û5 VDD = 15 V � TA = 25°C。) (Ü)

%� ��#��
��#��(�)��&

PFC 0��1.��

tDELAY ( ZCD -.
=Q#�9çè  VCOMP = 5 V, fS = 60 kHz 100 − 200 ns

tRESTART−PFC í\/	 300 500 700 �s

tINHIB î�/	 (�9h���
	)  VCOMP = 5 V 1.5 2.5 3.5 �s

VZCD−DIS PFC  �/´>s��	�' 0.15 0.20 0.25 V

tZCD−DIS PFC  �/´>s�Þß]/	  VZCD = 100 mV 100 150 200 �s

PWM STAGE

 2/!��

AV ��e,§*#.��' (Á 4)  AV = �VCS / �VFB,
 0 < VCS < 0.9

1/2.75 1/3.00 1/3.25 V/V

ZFB .��$ (Á 4)  VFB > VG 3 5 7 k�

IOZ D1��  VFB = VOZ − 1.2 2.0 mA

VOZ 
� c.��' 0.7 0.9 1.1 V

VFB−OLP hF�X�	�' 3.9 4.2 4.5 V

tFB−OLP hF�X#Þß]/	 40 50 60 ms

tFB−SS �gï\]/	 (Á 4)  VFB = 0 V~3.6 V 4 5 6 ms

DET �� OVP �341.��

VDET−OVP cd:ÂÃ�' 2.45 2.50 2.55 V

Av hFìð (Á 4) − 60 − dB

BW ìðñò (Á 4) − 1 − MHz

tDET−OVP .
 OVP (�]��) Þß]/	 100 150 200 �s

IDET−SOURCE �9��m  VDET = 0 V − − 1 mA

VDET−LOW x"�'%
  IDET = 1 mA 0.15 0.25 0.35 V

tVALLEY−DELAY (+,-��$~-.
=Q#çè/	 (Á 4) 150 200 250 ns

tOFF−BNK PWM MOS �i/ DET-OVP (2.5 V)�K��$~#
éêà�/	 (Á 4)

− 2.5 − �s

tTIME−OUT tOFF-MIN (Á 4) S� 8 9 10 �s

PWM 
5���

tON−MAX−PWM �9=Q/	 38 45 52 �s

tOFF−MIN �|�i/	  VFB ≥ VN, TA = 25°C − 5 − �s

 VFB = VG − 20.5 −

VN FB �
4����=Q#h± 1.95 2.10 2.25 V

VG FB �
4�����ó#h± 1.00 1.15 1.30 V

ΔVG J FB �'�
4h±���ó��#áâ (Á 4) − 0.1 − V

VCTRL−PFC−BM >� PFC 	ã��# FB !"�#�	�'  RANGE !"�ghG 1.65 1.70 1.75 V

 RANGE !"�gS� 1.60 1.65 1.70

VCTRL−PFC−ON >� PFC ôõ��# FB !"�#�	�' 1.75 1.80 1.85 V

tPFC−BM >� PFC 	ã��#Þß]/	  PFC ôõ�� →
 	ã��

− 100 − ms

tPFC−ON PFC ��-ôõ��#Þß]/	  PFC 	ã�� →
 ôõ��

− 200 − �s

tSTARTER−PWM \]ö/: (_/ö/:)  VFB < VG, TA = 25°C 1.85 2.25 2.65 ms

 VFB > VFB−OLP,
 TA = 25°C

22 28 34 �s

http://www.onsemi.cn/
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�'�� (��Ø@ÙÚ，Û5 VDD = 15 V � TA = 25°C。) (Ü)

%� ��#��
��#��(�)��&

PWM /���

VCLAMP PWM yz.
x"�'  VDD = 25 V 16.0 17.5 19.0 V

VOL PWM yz.
��'  VDD = 15 V, IO = 100 mA − − 1.5 V

VOH PWM yz.
��'  VDD = 15 V, IO = 100 mA 8 − − V

tR PWM yz.
�ë/	  CL = 3 nF, VDD = 12 V,
 20~80%

− 80 110 ns

tF PWM yz.
%�/	  CL = 3 nF, VDD = 12 V,
 20~80%

− 40 70 ns

��1.��

tPD .
çè − 150 200 ns

VLIMIT 
� CSPWM !"�#�'(�pqRs�H�  IDET < 75 �A, TA = 25°C 0.81 0.84 0.87 V

 IDET = 185 �A, TA = 25°C 0.69 0.72 0.75

 IDET = 350 �A, TA = 25°C 0.55 0.58 0.61

 IDET = 550 �A, TA = 25°C 0.37 0.40 0.43

VSLOPE ÷�H�( (Á 4)  tON = 45 �s,
 RANGE = Open

0.25 0.30 0.35 V

 tON = 0 �s 0.05 0.10 0.15

tON−BNK éêà�/	 300 ns

VCS−FLOATING CSPWM !"ø  VCSPWM x"��'  CSPWM !"ø  4.5 − 5.0 V

tCS−H çè/	，CS !"ø   CSPWM !"ø  − 150 − �s

RT ��67"8��

TOTP �g OTP #�	¨� (Á 4) 125 140 155 °C

TOTP−HYST �g OTP #áâ¨� (Á 4) − 30 − °C

IRT RT !"#�g³�� 90 100 110 �A

VRT−AR �X©ª�' 0.75 0.80 0.85 V

VRT−OTP−LEVEL F�Þß]/	#�	�' 0.45 0.50 0.55 V

tRT−OTP−H OTP #Þß]/	 − 10 − ms

tRT−OTP−L tg©ª#Þß]/	  VRT < VRT−OTP−LEVEL 70 110 150 �s

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions. 
(ÂÃÄÅ) 
��Ø@ÙÚ，“�ºùÍ”Æú�&
#P�&,ûü8%##ýÍ�ÂÑ。23J.þü8%	
，#ýÍ�Z�)“�ºùÍ”Æú
��&Í�ÂÑ.��。
4. 0ö�Ê
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����9

�	4.	#:;���

2.40
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2.55

2.60
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8.0

6.0
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16.0

27.0
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5

6
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)

V
D

D
−P

W
M

−O
F

F
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V
)

V
D

D
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F
F
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V
)

I D
D
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m
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V
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F
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V
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Z
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V
D

D
−O

V
P
 (

V
)

Temperature (°C) Temperature (°C)Temperature (°C)

Temperature (°C)

Temperature (°C)

Temperature (°C)
−40

Temperature (°C)

�	5.	PWM �<;���

�	6.	�<;��� �	7.	VDD 6�"8;�

�	8.	���� �	9.	(���

�	10.	PFC /� 2�=�� �	11.	PFC >?/�@���

−40 −30 −15 0 25 50 75 85 100 125
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����9 (S��)

4.8

38

39

40

41

42

43

44

45

−40 −30 −15 0 25 50 75 85 100 125

�	12.	PFC #�#:AB �	13.	PFC C�D���

�	14.	PWM >?/�@��� �	15.	PWM #�#:AB

�	16.	EFG��	$ VFB %G& �	17.	EF�H�	$ VFB %G&

�	18.	VFB > VN � PWM #��<AB �	19.	VFB = VG � PWM #��<AB

22.0

23.0

24.0

25.0

26.0

27.0

28.0

0.75

0.80

0.85

0.90

0.95

16.0

16.5

17.0

17.5

18.0

18.5

19.0

1.9

2.0

2.1

2.2

2.3

1.0

1.1

1.2

1.3

1.4

−40 −25 −10 5 20 35 50 65 80 95

Temperature (°C)

−40 −25 −10 5 20 35 50 65 80
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−40 −25 −10 5 20 35 50 65 80

−40 −25 −10 5 20 35 50 65 80 −40 −25 −10 5 20 35 50 65 80

110 125 95 110 125
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95 110 125 95 110 125
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�
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V
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S
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F
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V

)

V
C
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M

P
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V
)

V
N

 (
V

)

Temperature (°C) Temperature (°C)
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Temperature (°C)

Temperature (°C)
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t O
N

−M
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X
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W
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�
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V
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V

)

t O
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M
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�
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M
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�
s)
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18.5
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19.5

20

20.5
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21.5
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����9 (S��)

�	20.	DET ��'I(�@��� �	21.	DET ��/�6�"8��=��

�	22.	RT �����J�� �	23.	RT ���67"8;���

2.45

2.50

2.55

2.60

90

95

100

105

110
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T
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)
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���

PFC ��

�������	
 THD ��	
�Z[cd�>e��、cf�gehR�G PFC
�!��5i6�，FAN6920MR�j7�Kkl��
 m�'(Kno89pkl�3���。:kl�

�qrsts�24�uq。PFC��!"#��v R1� R2
;���
"%w#�"���INV�E$67。x�PFC
�!y)"#<�V�
 2.5 V z="#��6% �，
no89pkl�!
�"�!{" V|" �2

}C�hR，��>)��"�。

�	24.	)*K*+,��

CCOMP
3

2

FAN6920MR

C O

INV
2.5 V

2.35 V

2.65 V

Error
Amplifier

PFC VO

COMP

R 1

R2

INV E$��X?"##~��2.5 V��z="#�
�@，�9pkl��|" V{" �"�!"�

CCOMP��"Vk"。COMP�"#�H
$��AB�
���@�i��PFC�������。��，�X?
C���@�����，PFC��������y)R
�J�%�&'��( �-H0)����。*

�，*+,T	�����	
�"�=&'CD，

���./；:CD!���" ./��E���

���./ (THD)cp。��/*+,T	�，�"
�����"#T	� THD����，���" �
7"%��"#/�&�，��&''(� THD�

)�。" �7"%��:&�"#�}�AB��

+，��� PFC�������/�

，����'
( �-H:���F������。THD�
)��
PWM�,��.8�� ¡ts 25�uq。�G��THD

)��¢£,¤，�( ��"#�5HI���

����1�¥���。�¦/"#HI� PFC��
��v�THD
)�JJ。PFC MOS��§�"�"
 ��¨ts�26�uq。s�27�©q���'( �-

HvP
�Kª!�«�������� THD�
)
��«�����,��p¬。

�	25.	+� THD ,-��)*K*+,��

4

3

�

+

+

2.5 V

INV

PFC V OError
AmplifierVCOMP

RS
Filp−Flop

CSPFC

PFC
MOS

RS

FAN6920MR

Sawtooth
Generator

THD
Optimizer

R 1

R 2

�	26.	+��/+� THD	,-�L:;<�#:AB
�(�3M

IL,AVG (Fixed On−Time)IL,AVG (with THD Optimizer)

ON OFF

Gate Signal with
THD Optimizer

VCOMP

Sawtooth
Gate Signal with
Fixed On−Time

�	27.	=>?�@N�+��/+� THD	,-�L:;O
PQ��<�#:AB�3M

0 0.0014 0.0028 0.0042 0.0056 0.0069 0.0083
0

0.3

0.6

0.9

1.2

1.5

1.8

Fixed On−time with THD Optimizer

Fixed On time

Input Current

Time (Seconds)

C
ur

re
nt

 (
A

)

PO: 90 W
Input Voltage: 90 VAC
PFC Inductor: 460 �H
CS Resistor: 0.15 �
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RANGE 
�
HL�"# MOSFET�*­® VVIN�"#"¯� PFC
¨e��V�I。:H
MOSFET��°�E$M±N
RANGE �E$。s 28�©q�� VVIN �"#"¯�

RANGE %² (B�V±³) �¨e´�。

�	28.	RANGE ��� VIN ����AB�RB��

VVIN

RANGE =
Ground

VVIN−RANGE−L VVIN−RANGE−H

RANGE =
Open

PFC Normal Mode Condition

PFC Burst Mode Condition

����� (ZCD 
�)
s 29�©q���" 67�H
8�。67���

��7 PFC �"�OµP;��#¶�$�。zQ
s 30，x PFC MOS��R�，PFC�"�·1�"�B
¸Sk��!+,。T¤ PFC MOS ��°�"#�
PFC�"��¹�"����B¸�	。&º ZCD�E
$"#�
#D"# (1.75 V�:K/)，»!¼ADU
PFC ��#~�B¸(�B��-。
t� PFC��.�¬���V1�I，½j ZCD�E
$"#|NJ
 0.2 V (:K/)���"¯�Y¾ PFC
¿���，��;À PFC B�。
�WÀB�X��*+,T	���，��&'H

L�Á
����Y
NJ tOFF ��。��Â67�
ZCD #~，<=!�Á
�� (2.5 �s :K/) HDU
PFC ��#~。

�	29.	0��1.����C

5

10 V

1.75 V

ZCD

FAN6920MR
1:n

VAC

Lb

0.25 V

PFC Gate On
2.1 V

R

S

Q

PFC Gate
Drive

R

S

Q

RZCD

0.2 V

�	30.	PFC 0��1.�(�3M

VZCD

PFC
Gate

VIN,MAX

PFCVO

VDS

10 V

2.1 V

1.75 V

Inhibit
Time

t

t

t

PFC S�"8

PFC ���� UVP 
 OVP (INV 
�)
FAN6920MR�-� PFC� ��n1�:。PFC��!
�#�Ã#�
 PFC  N�Z1。>[Ä���INV
E$"#67�i�，ts 31�uq。t� INV�E$
"#��ÅV¬�����
 2.75 V�V�
 0.45 V�%
�\] 70��s��ÆÇ>��，!Y¾ OVP�V UVP�"
��^�;À PFCB�。

INV�E$=@�
±È�
� PFC��!"#；_*
$� PFC��! OVP/UVP��:。�
É`897a，
t�D�E$ÊË，:E$*�I PFC B�。

�	31.	0��1.����C

3
2

Vcomp

Error
Amplifier

COMP

FAN6920MR

OVP = (VINV ≥ 2.75 V)
UVP = (VINV ≤ 0.45 V)

Voltage
Detector

INV
C O

V O

Debounce
Time

Driver

VREF (2.5 V)

Ccomp
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PFC ���� (CSPFC 
�)
� PFC� B�-�，PFC�B�" v CSPFC�E$
��" �7"%67，�%�:"%�67��"

#!bAUN�@����!，�c/"# 0.82 V
(:K/)�.�@。&º CSPFC�E$"#�
c/"
#，PFC ��»!^��I。

PFC�¦/B�" *v" �7"%
�。s 32�©
q�� PFC ��� CSPFC E$"#�78��。

�	32.	T@ND�

OPFC

CSPFC

0.82 V

PFC MOS 
�

���� (VIN 
�)
&�( "#67，FAN6920MR�*/�I"/�"
�: (( "# UVP)。s 33�©q��I"/�"�:
�B1Ì.��。>[Ä�� VIN�E$67( ��
"#"¯，VIN�E$��"%w#�M±N( ��
(dzQs 1)；��，VVIN�"#�( ��"#��

�。x( "#�	% VVIN�"#�
 1 V�����
\ 100 ms��，!Y¾ UVP��:�% COMP�E$"#
6�N] 1.6 V。v
 PFC���ÍË����@AB
��� COMP�E$"#�i�，@�� COMP�"#
!�EÎ PFC�����，��e���8�Y�%
PFC��!"#�	。x INV�E$"#�
 1.2 V��，
FAN6920MR�!^�;Àu= PFC�� PWM��B��
.，�N VDD�"#	N�I"#，%¤¼A�ÏN�

�"# (UVLO)。
Y¾I"�:�，u=B��.Ä�I�% VDD�"

#M\=I³�Ð/�ÑÒ89。&º VVIN�"#�


 1.3 V (:K/)�% VDD�¼Af���"#，�DU

PWM � PFC ��。
I"/�"�:�78��ts 34 uq。

�	33.	<�/:�"8�(�3M

AC Input

OPFC

VIN−UVPV

VINV
VIN−RE−UVPV

0 V

Brownout
Protection

OPWM

V INV

2.5 V

Hiccup
Mode

VINV−BO

VCOMP

1.2 V

Brownout
Protection
Debounce

Time 100 ms

1.6 V

VCOMP−BO

�	34.	<�/:�"8�.K3M (UV���)

OPFC

OPWM

VDD VDD ����

i� Q�

AC .�

http://www.onsemi.cn/


FAN6920MR

www.onsemi.cn
16

PFC ����
�NlY�	�*+,T	���(，FAN6920MR

PFC��
/��U89�.。TÓ+,	�，PWM
X?"# (VFB) <	�。x VFB < VCTRL-PFC-BM �\
100 ms��，�	/� PFC��U89，VCOMP�|�N

VCOMP-H，PFC��!"#Ï�。x INV�E$ (VINV)
�� PFC�X?"##D OVP�c/"# (VINV-OVP)
�，VCOMP�|�N VCOMP-L，OPFC�E$B�;À，
PFC��!"#B¸�	。&º VINV�	NX?�@�

z="# (VREF)���，VCOMP��|�N VCOMP-H�%

OPFC�!¼AB¸B��.。�U89��(Ô��
�¿���MOSFET��B��+,*+,T	��B
� Õ(。

�	35.	PFC BW�	��

PFC Burst Mode

VCOMP−H

VCOMP

Enter PFC Burst Mode

OPFC

VINV

VCOMP−L

Normal
Mode

VINV−OVP

VREF

VCOMP-H�v VIN�E$"#
�，ts 36�uq。v

 VIN�E$��"%w#�M±�Ö ( ����
"#，@����"#!$�@�� VIN�E$"#。
VCOMP-H�T VIN�E$"#2l�+J，��Y
@
���"#�� PFC�× Ø" �+,ÙÚ。t�
VCOMP-H��
 PFC VOZ，PFC�!��=���"#�
��*+,T	��>�I。

�	36.	VCOMP−H ��D VVIN ����XY

0.7

0.9

1.1

1.3

1.5

1.7

1.9

2.1

2.3

1.2 1.7 2.2 2.7 3.2 3.7 4.2

VVIN(V)

V
C

O
M

P
−

H 
(V

)

VOZ

PWM ��

HV � 
!"�� (HV 
�)
HV�E$��"%M±N( �� (dzQs 1)。�
"��HL�"#Q>"�����，x( "#Û

}�"4���，FAN6920MR ����" ��

VDD�"�/��"，��}g�
��Q>����

CÜHÝ^h��!"#。��Þ�(，� VDD�"#

<���"#�/����.,¤，:�"#Q>"

�!�I�iDQ>"%$��(。

s 37�©q�� VDD�"#�Ì." IDD��ß�´

�。x VDD�"#�
 VDD-PWM-OFF��，FAN6920MR
!;Àu=B��.��I=à1�H
"��+,

Ì." 。��:�.，*áj� VDD-PWM-OFF�N

VDD-OFF���-�%*+JÑÒ89X��	��!

â���������。s 38�©q��ÑÒ89�

.� VDD "#���#~�:K��。

�	37.	VDD D IDD−OP ��XY

IDD−OP

IDD−PWM−OFF

IDD−ST

VDD

VDD−OFF VDD−ONVDD−PWM−OFF

IDD
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�	38.	ZE�	[�A VDD	���>?F��
�3M

VDD−ON

VDD−PWM−OFF

VDD−OFF

Gate
IDD−PWM−OFF IDD−ST

I DD−OP

#$��%"
 PFC-ON/OFF &' (FB 
�)
��89*/&ã	����( (Et：B�Õ
()。���I��

�­® FB�E$"#
�B�
X�。x�!+,+,�，FB�"#!�A X?y>
�	��% tOFF-MIN�ª�áj。� tOFF-MIN (v FB�"
#i�)�¤，!Y¾H
�567"��67 PWM�B
���5°�"#。67��5#~�，FAN6920MR
!�!&' PWM���#~�±�B��B¸(�B
��-。

��*+,T	����89�.��567，"

4��*/�äå��5B� DCM��.�/&ã	
�B�Õ(�Z[c��kæS�。FB�E$"#�
tOFF-MIN���ß�´�ts 39�uq。ts 39�uq，

FAN6920MR �*j tOFF �JJN 2.25 ms，:���
440 Hz�B�X�HI。
zQs 1��s 2，FB�E$"#=@�
±ÈA X
?#~�i�������，�%_�i� PFC� Ì
.89。

�	39.	VFB ��D tOFF−MIN AB��XY

VFB

t OFF−MIN

2.25 ms

20.5 �s

1.2 V (VG) 2.1 V (V N)

5 �s

PFC Burst
Mode

PFC On

VCTRL−PFC

� CTRLV

()�� (DET 
�)
FAN6920MR��Ì.89���89�，tOFF-MIN
v��89"�i� (­® FB �E$"#"¯)。�
tOFF-MIN�,¤，!Y¾H
�567"�。��PWM
B�� tOFF�-�，xy#�"�" k"N��，y

#�"�� PWM�B��¹�"�B¸M���。x
PWM�B��°"#�	�，v
OµP;�ç P
;l�，OµP; VAUX���"#<!�	。&º

VAUX�"#����	N+/，VDET�"#�v DET
E$ (zQs 40)�6��% FAN6920MR�3
 !" 
IDET。FAN6920MR�Xè��@� IDET�" 。t��

|" �ÏNc/" ，½!�«�ám�� (200 ns
:K/) ,¤D! PWM ��#~。

�	40.	341.

0.3 V
IDET

Auxiliary

Winding

DET

FAN6920MR

+

VAUX

−

+

VDET

−

10

RA

RDET

�	41.	4\1.�.K3M

tOFF

Start to
detect valley

Idet flow out
from DET pin

Delay time and
then trigger
gate signal

Valley
switching

0 V

0 V

VDET

OPWM

VAUX

�/*�+,./0123(DET
�)
�����，x"4B��I�，���#~�	

é�B��I=&'ám。:ámv�
��H
A

êám�G���"%���N4�"� CISS�u�E

� PWM�B��Iám�$�。¢
=M�( ��
"#�，:ám!� PWM�Y "¯�M�T	�$
�=M�Nl�!��。��"#n�，"$��N

l�!��<n�，o���ç P;�Û}�"#

c��%!$�c���Ïë�"�" 。��Má

m�$��¦/"�" c�。��，��!���

M����，�#����¦/B�" 1��#�

����。��，��=M��"#��Nl�!�

�±I，�
�V1
� CSPWM�E$� VLIMIT��

�
 PWM B�" 。
zQs 42，� PWM�B�� tON�-�，��"#Û

}�ç P;%OµP; VAUX���"#�ç P;

"#���。TÓ��"#2l，OµP; VAUX��

�Xì"#<yªc�。FAN6920MR�_�6� DET
E$"#� !" IDET。v
" IDET�� VAUX�"

#�&E，FAN6920MR�� tON�-�­®�" 
�

PWM�B��Y "¯��/��/�#������
��。

TÓ��"#2l，OµP; VAUX���Xè"#

�" IDET�&�<yªc�，�%�
�j VLIMIT

��@��"¯。
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RDET�"%�OµP;M±� DET�E$。Ìíî*

�: RDET�"%�pª�i� VLIMIT�"#，��q

����V�" �:���rï。CSPWM�E$�
� IDET " � VLIMIT "#�ß�´�ts 43 uq。

IDET � �VIN � �NA � NP
�� � RDET (eq. 1)

"+，VIN����"#；NA��OµP;�ð	；NP
�ç P;�ð	。

�	42.	VAUX � VIN AB��]

0 V

0 V

tOFF
tON

DET pin voltage is clamped
during tON period.

VDET

OPWM

VAUX

VAUX = −[VIN x (Na / Np)]

�	43.	IDET ��D VLIMIT ����XY

0 100 200 300 400 500 600
300

400

500

600

700

800

900

IDET (�A)

V
LI

M
IT

(m
V

)

456� (LEB)
x±� PFC�V PWM�B��，v
�!>�.�X
o?@�8���MOSFET�� COSS�!(F.�，�

��" �7"%�!$�"#ñ¦。�WÀ:ñ¦

$�，HL�òéós���%Ýt� CSPWM�E$
� GND�,�kL&'J RC�ô�� (Et：100��，
470 pF)。

PWM S�"8

VDD 
�.��� (OVP)
VDD��#�:��*� VDD�"#�
�	Rõh�

"#�WÀ�	Õö。�
 VDD OVP，�
�!^�
;Àu=B��.�/��>?@�:。

78.9��
:;��<= (RT 
�)
s 44���= RT�E$H
8��:KR�"�。t
suq，��" IRT�� RT�E$ !，�� RT�E$
��"# VRT�*�� IRT�" G�"% (v NTC�"%
� RA�"%;�)�ª�。t� RT�E$"#�
 0.8 V
��\&÷ÆÇ>��，!Y¾�>?@�:�%;

Àu= PFC � PWM �B�。
RT�E$���.���� NTC�"%Z[�F�:
�%���
�:#D�}3�:。Ìíî*���


#D"� (tøH.)�j RT�E$|��Y¾�
�
�>?@�:。

��，�
�:#DV1fgY¾，o���"�

��
�¬�����:"4��。��，&º RT
E$"#�
 0.5 V，RT�E$��:ÆÇ>����
L�] 110 �s。
�
�F�:，v
F�=!^��y，�� RT
E$"#M�uù�	。*
 OTP��ÆÇ>��Rx
=V1fgXR。�WÀ�3]7aT	 (Et：v
"7a)��� RT�E$�#D=úx��:，� RT�E
$#D"#�
 0.5 V��，�:ÆÇ>���L�]
10 ms。�iD RTE$��=úx#D，�}&'�
NTC � RA "%�w�J/"� (Et：1000 pF)。

�	44.	G^67"8

Auto−
Recovery
Protection0.8 VRT

IRT = 100 �A

FAN6920MR
Adjustable Over−Temperature Protection
and External Protection Triggering

NTC

RRT

12

0.5 V

Debounce
Time

100 �s
10 ms

��.��� (DET 
�)
zQs 45，� PWM�y#�"�k"-�，OµP
;��"#��A P;Xè，�� DET�E$��û
�"#��!"#���。FAN6920MR�*� tOFF�ó

s��¤&�:û�"#"¯�/��!�#�:。

: tOFF�ós���
üý�� PWM�y#�°"��
"#�x。&�û�"#"¯�H
c/"# 2.5 V
/��@¤，&ºY¾�:，FAN6920MR��/��
>?@�:。
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RA�� RDET�,�i�。DET�E$��û�"#*v�
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VDET � �NA � NS
� � VO �

RA

RDET 	 RA (eq. 2)

�	45.	/�6�1.�(�3M
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AUX

0.3 V

tOFF

Blanking

Sampling
Here

t

t

S

A
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N
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t

�	46.	FB ��G_、`��6a"8

FB

VO

Open−Loop
Short Circuit / Overload

zQs 46；� FAN6920MR��
，FB�E$M±N
I"l��øH.��"�。�H
，FB�E$��]
5 k� �"%M±NH
JL"#。
TÓ�!+,2l，�!"#�	�%ç !�I

"l��øH.�{" <+J。FB�E$"#��H

J#2l。�BC、�!â�V�,T	�；:{

" /&ã+J�% FB�E$"#bH
JL"#|
�。x FB�E$"#�
 4.2 V�����\ 50 ms��，
!Y¾ FB E$�:。

>�?@ (UVLO，VDD 
�)
zQs 37��s 38，����I VDD�c/"#w�

«�� 18 V�� 10 V。�Q>-�，��"� (VDD�"

�)�v HV�Q>" �"，�N VDD�"#f���"

#。��!"#�ÏNh�"#��OµP;o VDD
"�AU"�,ò，:��"�à|�� VDD�"#"

��
�.。x VDD�"#f���"#�，t��

VDD�"#	N�I"# VDD-PWM-OFF�,ò�#D�

:，FAN6920MR !Q>u=B��.。

bcFd

��e� 6a"8 (OLP) �	 (�7fgI Jh Shipping†

FAN6920MRMY �� −40°C � +105°C 16�!"|��� (SOP) 2500 / Tape & Reel

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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TOP VIEW

PIN#1 IDENTIFICATION
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h

c

E1

SIDE VIEW END VIEW

Notes:
(1)  All dimensions are in millimeters. Angles in degrees.

(2)  Complies with JEDEC MS-012.

�

SYMBOL MIN NOM MAX

θ

A

A1

b

c

D

E

E1

e

h

0º 8º

0.10

0.33

0.19

0.25

9.80

5.80

3.80

1.27 BSC

1.75

0.25

0.51

0.25

0.50

10.00

6.20

4.00

L 0.40 1.27

1.35

9.90

6.00

3.90
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