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� NTC�&$DE�����F�B、G��F�H、VDD�C#

OVP、���% OVP�� DET�C#�'，�I�� AC���&
'J'�B (UVP) �&/K&。

FAN6921ML ��%� 16-C#LMNO& (SOP)。

��

•���7 PFC �PQ7��

•��R67 PFC ��

•�PFC >��&$45

•�PWM >������

•�QR PWM >�G�SL� tOFF 8 �s

•�PWM �G�'TU��� 10 ms

•�J'�B
•�(� PWM � H/L 8�&'�����

•�!"�B (FB C#)
♦����/�)�B
♦�V��B
♦�@A�B

•���!"�- (RT C#)

•����F!" (RT C#)

•�VDD C#��%&' OVP (!")

•�G�F��H (140°C)

• This is a Pb−Free Device

��

•�AC/DC NB *+�

•�@W7 SMPS

•�&X�&�

Z = Plant Code
X = Year Code (1 Digit for SOP, 2 Digits for 

DIP)
Y = Week Code (1 Digit for SOP, 2 Digits for

DIP)
TT = DIe−Run Code
FAN6921 = Specific Device Code
F = Frequency (M = Low, H = High Level)
O = OLP Mode (L = Latch, R = Recovery)
T = Package Type (N = DIP, M = SOP)
P = Y = Green Package
M = Manufacture Flow Code

ZXYTT
FAN6921FO

TPM

SOIC−16, 150 mils
CASE 751BG−01

MARKING DIAGRAM

See detailed ordering and shipping information on page 19 of
this data sheet.
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2.5V
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2.3V

COMP

0.45V

CSPFC Blanking
Circuit

0.6V

Sawtooth
Generator
/tON−MAX−PFC

THD
Optimizer

Multi−Vector Amp.

ZCD

OPFC
DRV

DRV

GND

10V
IZCD

2.1V/1.75VInhibit
Timer

PFC Zero Current
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Two Steps
UVLO

18V/10V/7.5V

Internal
Bias

Latched

OVP

UVP

Disable
Function

0.2V

Restarter
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Current Limit

15.5V
Latched

17.5V

OPWM

DET

FB

RT VIN

HV

RANGE

IHV

Debounce
100ms

2.35V/2.15V
PFC RANGE Control

1V/1.2V

Latched

2.75V

2.65V

2.75V

RANGE

2.9V

RANGE

4.2V

2R

R

Debounce
Time
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Soft−Start
9.5ms
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Current Limit

IDET

Internal
OTP

Latched

100us

10ms

0.8V

0.5V

IRT

Prog. OTP
/ Externally Triggering

Blanking
Circuit

IDET

5V

Latched

(RT Pin) Prog. OTP

Brownout
Q

QSET

CLR

S

R

Q

QSET

CLR

S

R

VB & clamp
VCOMP to 1.6V

FB OLP

Timer
50ms

VB

Over Power
Compensation

VCTL−PFC−ON/OFF

Starter

2.5ms
32.5�s

15 NC

27.5V

OVP

1.2V

VINV

Startup

S/H

tOFF−MIN

(8us/37�s/2.5ms)

DET OVP

2.5V

tOFF

Blanking
(4�s)

VDET

Latched

Valley
Detector

IDET

1st Valley
tOFF−MIN

+9�s

Debounce
100ms

Brownout
comparator

Lathed
ProtectionBrownout

Protection
(RT Pin) Externally Triggering

Output Open−Loop  (FB Pin)

Output Short Circuit (FB
Pin)

Debounce
550ms / 150�s

Debounce
70�s

VC & PFC ON/OFF &
Multi Vector Amp.

ON/OFF

VINV0.8V

VC

DET pin OVP

VDD pin OVP
Internal OTP

Output Over Power/ Overload  (FB Pin)
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1 RANGE RANGE������� VIN�������	
。� VIN����������������，	�
���；��
���
���，	�
���。

2 COMP ����������。����������，�� PFC�������。�������� !�"；#$，
PFC�����%&'��()���* GND��	����+,�'��&-.。

3 INV �������/����。�����01���23 PFC ����45� PFC ��1�*6��7。

4 CSPFC 5�89:
"�7� PFC�1"�7;<����。� PFC��"��������=��>�� (0.6���)
?，� PFC @��A�BC89:
"。

5 CSPWM PWM�1"�7;<����，01 FB�����-. PWM��"DEF�。G�����H� PWM�@��@�
�"，4I CSPWM���JK���，�L) PWM on�:	MN DET���O�"-.89:
"、�"DEF

�*�/�P&1QR'�。

6 OPFC STU�V���W�VX>QR MOSFET。Y�Z[����
 15.5 V。

7 VDD �O。\V*�A�������
 18 V * 7.5 V。\V�"�� 30 �A 4�] �"�� 10 mA。

8 OPWM STU��W!^ PWM "_，���VX>QR MOSFET。Y�Z[����
 17.5 V。

9 GND QR`*"_`。

10 DET 
=��#a�，���W01�������b2c PWM 	���defg：

•$!^��%h��，��'� PWM�
"����，�L5�1QR'�。� PWM�@��0?，!^�%h&

�����i。

•$� PWM @�j[���kl��"_，-.kl��@�4m�no`'p PWM @��@�qr。

•$5���1��7。��;<�����DET���(。DET���01&defg4s�����tu��。)
PWM�v���:	，�tu��w�x�yzfg。{|�� OVP�*�tu���� 2.5 V，F��}�
�DE4�~��) PFC * PWM @���。

11 FB ������。�����23������"_，�L�u��������� PWM�Z[��;。{| FB��
������� 4.2 V�����?	�1�50 ms，FB�����W�BC@�、1�����&�7。����
��������5 k�������。)�FB��*�CSPWM/FB;<����	b2���1/3��'�。

12 RT W���1��7*X>���。RT�����"。��RT�������0.8 V (���)?，*BC�DE�
7，4~��)�PFC*�PWM@���，�cA@�AC��。

13 VIN ��0�/���7�P&���。���W�01���23�AC������。VIN�������+,��
F��RANGE�����，�W��-.�AC�����UVP�0�/���7。

14 ZCD PFCz���"�����b2c&�PFC�v�fg���defg，��)�PFC�v��"��c�?�
ZCD ��"_。��� ZCD ��"_?，F��@����� PFC @�9:。� ZCD ����w�c��
0.2 V (���)�?，��� � PFC�z�&4�F��-� PFC�@�¡ 。{|�¢ � FPCz�&，W01�
�X>�&-.。

15 NC £b2

16 HV ��\V。01���� (100 k�，���) b2c AC P&��，�L  VDD �¤�5��.��"。
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FAN6921ML

www.onsemi.cn
5

�������

� �� ��� ��� ��

VDD �O�� (DC) − 30 V

VHV HV − 500 V

VH OPFC, OPWM −0.3 25.0 V

VL 	� (INV、COMP、CSPFC、DET、FB、CSPWM、RT) −0.3 7.0 V

VZCD � ZCD ������� −0.3 12.0 V

PD Qr − 800 mW

�JA ¥� (¦��§) − 104 °C/W

�JC ¥� (¦cX¨) − 41 °C/W

TJ ] ¦� −40 +150 °C

TSTG ©/�oª« −55 +150 °C

TL ���o，¬2 10  − +260 °C

ESD 01D�，JESD22-A114 (� HV ��X�®���) (¯ 3) − 4500 V

45.�D�，JESD22-C101 (� HV ��X�®���) (¯ 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.
(°±²³) 
{|���1m��u�´(6���ª«，�5Wµ*q¶。{|�178·9
�，¸£¹�º�5Qµ，Wµ*�i�5q¶，»¼
W�½。
1. ¾�<�1¿Im��u�(®6�À�，Wµ*Á�5ÂÃ+W=Ä�q¶。
2. Å�®���，��D���X，Æ°Ç GND ��。
3. ÈÉ HV ��)��®���：CDM = 750 V，HBM = 1000 V。

� !��"�

� �� ��� ��� ��

TA ] �Ê�o −40 +105 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
(°±²³)
��ËÌ] ª«´Í(®6��?，+�ºµÎÏÐ��。�?	)ËÌ] ª«´Í(Ñuª«�X���#��，Wµ*»¼�5�
W�½。
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	#�� (��Ò�ÓÔ，VDD = 15 V，TA = -40~105°C (TA = TJ)。)  

� �� ��"� ��� ��� ��� ��

VDD ��

VOP  bÕ] �� − − 25 V

VDD−ON  �0���� 16.5 18.0 19.5 V

tVDD−ON  VDD Turn−On Time  VDD 0 V to 2.5 V after
 VHV > VHVMIN

− − 2 ms

VDD−PWM−OFF  PWM �A���� 9 10 11 V

VDD−OFF  �A���� 6.5 7.5 8.5 V

IDD−ST  \V�"  VDD = VDD−ON − 0.16 V,
 Z[@&

− 10 20 �A

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

− − 10 mA

IDD−GREEN  Ö×DE] �O�" (�Ø)  VDD = 15 V,
 OPWM = 450 Hz,
 CL−PWM = 2 nF

− 5.5 − mA

IDD−PWM−OFF  PWM �A?�] �"  VDD = VDD−PWM−OFF − 0.5 V 70 120 170 �A

VDD−OVP  VDD 1��7 (Latch-Off) 26.5 27.5 28.5 V

tVDD−OVP  VDD OVP ÙÚ?	 100 150 200 �s

IDD−LATCH  VDD OVP �@\�7�"  VDD = 7.5 V − 120 − �A

HV ��	$	
��

VHV−MIN  HV ����mÛ\V�� − − 50 V

IHV  HÜ HV ����O�"  VAC = 90 V
 (VDC = 120 V), VDD = 0 V

− 1.2 − mA

 HV = 500 V,
 VDD = VDD−OFF +1 V

− 1.0 − �A

VIN � RANGE ��

VVIN−UVP  �� AC ��6��7����� 0.95 1.00 1.05 V

VVIN−RE−UVP  6��7Ý��� (��\V) VVIN−UVP
+ 0.15

VVIN−UVP
+ 0.20

VVIN−UVP
+ 0.25

V

tVIN−UVP  6��7ÙÚ?	 ()\V/ÞßDE#+�¢) 70 100 130 ms

VVIN−RANGE−H  RANGE ;<��� VVIN ��  RANGE = 2` 2.30 2.35 2.40 V

VVIN−RANGE−L  RANGE ;<��� VVIN ��  RANGE = @& 2.10 2.15 2.20 V

tRANGE  ª«\�/ �ÙÚ?	 70 100 130 ms

VRANGE−OL  RANGE ��������  IO = 1 mA − − 0.5 V

tON−MAX−PFC  PFC m��0?	 22 25 28 �s

PFC 	%

	�&�'����

Gm  �� (¯ 4) 100 125 150 �mho

VREF  ��;<�°±�� 2.465 2.500 2.535 V

VINV−H  Y������  RANGE = @& 2.70 2.75 2.80 V

 RANGE = 2` 2.60 2.65 2.70 V

VRATIO  Y������;@  VINVH / VREF,
 RANGE = @&

1.06 − 1.14

 VINVH / VREF�
 RANGE = 2`

1.04 − 1.08

VINV−L  Y������ 2.25 2.30 2.35 V

http://www.onsemi.cn/
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	#�� (��Ò�ÓÔ，VDD = 15 V，TA = -40~105°C (TA = TJ)。) (continued)

� �������������"���

	�&�'����

VINV−OVP  INV ���1���7  RANGE = @& − 2.90 2.95 V

 RANGE = 2` − 2.75 2.80 V

tINV−OVP  1��7ÙÚ?	 50 70 90 �s

VINV−UVP  INV ���6��7 0.35 0.45 0.55 V

tINV−UVP  6��7ÙÚ?	 50 70 90 �s

VINV−FB−Latch  ���A FB �� INV ���� 0.7 0.8 0.9 V

VINV−BO  �����7� PWM * PFC �A�� 1.15 1.20 1.25 V

VINV−BO2  �����7� PWM �A����，PFC �A 0.7 0.8 0.9 V

VCOMP  ;<������ 4.8 − 6.0 V

VOZ  COMP �����;�� 1.15 1.25 1.35 V

ICOMP  ;<���O�"  VINV = 2.3 V,
 VCOMP = 1.5 V

15 25 35 �A

 VINV = 1.5 V 0.50 0.75 1.00 mA

 ;<���à�"  RANGE = @&,
 VINV = 2.75 V,
 VCOMP = 5 V

20 30 40 �A

 RANGE = 2`,
 VINV = 2.65 V,
 VCOMP = 5 V

20 30 40 �A

PFC 	
()��

VCSPFC  89:á��"
������  VCOMP = 5 V − 0.60 − V

tPD  Aâãä − 110 200 ns

tBNK  Båæ�?	 110 180 250 ns

AV  THD � CSPFC '�;@ 0.90 0.95 1.00

PFC * ��

VZ  PFC Z[��Y���  VDD = 25 V 14.0 15.5 17.0 V

VOL  PFC Z[�������  VDD = 15 V, IO = 100 mA − − 1.5 V

VOH  PFC Z[�������  VDD = 15 V, IO = 100 mA 8 − − V

tR  PFC Z[���ç?	  VDD = 12 V, CL = 3 nF,
 20~80%

30 65 100 ns

tF  PFC Z[��#�?	  VDD = 12 V, CL = 3 nF,
 80~20%

30 50 70 ns

PFC +	
()��

VZCD  �������çå  VZCD �ç 1.9 2.1 2.3 V

VZCD−HYST  ����è%  VZCD #� 0.25 0.35 0.45 V

VZCD−HIGH  Y����
  IZCD = 3 mA 8 10 − V

VZCD−LOW  Y���#
  IZCD = −1.5 mA 0.55 0.70 0.85 V

VZCD−SSC  @�O�"����  IZCD = 5 �A 0.8 0.9 1.0 V

tDELAY  ���"�����0�m�ãä  VCOMP = 5 V, fS = 60 kHz 100 − 200 ns

tRESTART−PFC  Ý\?	 300 500 700 �s

tINHIB  é�?	 (m�@��R
�)  VCOMP = 5 V 1.5 2.5 3.5 �s

VZCD−DIS  PFC \�/ �Qµ���� 150 200 250 mV

tZCD−DIS  PFC \�/ �QµÙÚ?	  VZCD = 100 mV 100 150 200 �s

http://www.onsemi.cn/
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	#�� (��Ò�ÓÔ，VDD = 15 V，TA = -40~105°C (TA = TJ)。) (continued)

� �������������"���

PWM ,

!-*"��

AV  ����c�"v�' (¯ 4)  AV = �VCS / �VFB,
 0 < VCS < 0.9 V

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

ZFB  ���� (¯ 4)  FB > VG 3 5 7 k�

IOZ  %��"  FB = VOZ − 1.2 2.0 mA

VOZ  ���;���� 0.7 0.9 1.1 V

VFB−OLP  @��7���� 3.9 4.2 4.5 V

tFB−OLP  ��@��7�ÙÚ?	 40 50 60 ms

tFB−SS  �>ê\V?	 (¯ 4)  VFB = 0 V~3.6 V 8.5 9.5 10.5 ms

DET �� OVP �./()��

VDET−OVP  ;<�°±�� 2.45 2.50 2.55 V

Av  @�ëì (¯ 4) − 60 − dB

Bw  ëìíî (¯ 4) − 1 − MHz

tDET−OVP  �� OVP (�) ÙÚ?	 100 150 200 �s

IDET−SOURCE  m��"O  VDET = 0 V − − 1 mA

VDET−HIGH  Y����
  IDET = −1 mA − − 5 V

VDET−LOW  Y���#
  IDET = 1 mA 0.5 0.7 0.9 V

tVALLEY−DELAY  �kl"_�����0�ãä?	 (¯ 4) 150 200 250 ns

tOFF−BNK  � PWM MOS �A? DET-OVP (2.5 V) *kl"_Båæ�?	 (¯ 4) 3 4 5 �s

tTIME−OUT  tOFF-MIN m��"O 8 9 10 �s

PWM �0���

tON−MAX−PWM  m��0?	 38 45 52 �s

tOFF−MIN  mÛ�A?	  VFB ≥ VN 7 8 9 �s

 VFB = VG 32 37 42 �s

VN  FB ����ïÖ×DE@\�@� 1.95 2.10 2.25 V

VG  FB ����ïÖ×DE���@� 1.00 1.15 1.30 V

�VG  FB ����#Ö×�ADE@�è% − 0.1 − V

VCTL−PFC−OFF  �� � PFC � FB ����  RANGE ���>@& 1.70 1.75 1.80 V

 �� � PFC � FB ����  RANGE ���>2` 1.65 1.70 1.75

VCTL−PFC−ON  ��\� PFC � FB è%��  RANGE ���>@& 1.95 2.00 2.05 V

 ��\� PFC � FB è%��  RANGE ���>2` 1.75 1.80 1.85

tPFC−OFF  �� � PFC � PFC �AÙÚ?	  ��0��A� PFC �� 400 500 600 ms

tINHIB−PFC−OFF  tPFC-OFF :	�é�?	  tPFC−OFF 30 34 38 �s

tPFC−ON  ��\� PFC � PFC �0�7ãä?	 (¯ 4)  ��A��0� PFC �� − 150 − �s

tSTARTER−PWM  \Vð?� (�?ð?�)  VFB < VG 2.0 2.5 3.0 ms

 VFB > VFB−OLP 25.5 32.5 39.5 �s

PWM * ��

VCLAMP  PWM Z[��Y���  VDD = 25 V 16.0 17.5 19.0 V

VOL  PWM Z[�������  VDD = 15 V, Io = 100 mA − − 1.5 V

VOH  PWM Z[�������  VDD = 15 V, Io = 100 mA 8 − − V

http://www.onsemi.cn/
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	#�� (��Ò�ÓÔ，VDD = 15 V，TA = -40~105°C (TA = TJ)。) (continued)

� �������������"���

PWM * ��

tR  PWM Z[���ç?	  CL = 3 nF,
 VDD = 12 V, 20~80%

− 80 110 ns

tF  PWM Z[��#�?	  CL = 3 nF,
 VDD = 12 V, 20~80%

− 40 70 ns

	
()��

tPD  ��ãä − 150 200 ns

VLIMIT  CSPWM ����1QR'���
�  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 0.34 0.40 0.46

VSLOPE  ñR'� (¯ 4)  tON = 45 �s,
 RANGE = Open

0.25 0.30 0.35 V

 tON = 0 �s 0.05 0.10 0.15

tON−BNK  Båæ�?	 300 ns

VCS−FLOATING  CSPWM ��ò� VCSPWM ó���  CSPWM Pin Floating 4.5 − 5.0 V

tCS−H  CSPWM ��ò�ô�ãä  CSPWM Pin Floating − 150 − �s

RT ��12#3��

TOTP  �> OTP ����o (¯ 4) 125 140 155 °C

TOTP−HYST  �> OTP �è%�o (¯ 4) − 30 − °C

IRT  RT ���>O�" 90 100 110 �A

VRT−LATCH  �DE���� 0.75 0.80 0.85 V

VRT−RE−LATCH  �DEõ��� VRT−LATCH
+ 0.15

VRT−LATCH
+ 0.20

VRT−LATCH
+ 0.25

V

VRT−OTP−LEVEL  CzÙÚ?	���� 0.45 0.50 0.55 V

tRT−OTP−H  OTP ÙÚ?	 − 10 − ms

tRT−OTP−L  X>��ÙÚ?	  VRT < VRT−OTP−LEVEL 70 100 130 �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. 
(°±²³) 
��Ò�ÓÔ，“�§ö½”´Í(6���®6÷ø5#�!ù½µ°À。{|)+úø5#��，!ù½µWµ&“�§ö½”´Í
(®6½µ°À+�i。
4. �ð�º。
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�����4

(·9öûS) TA = 25°C ø5#}�ü�
。)

��4.�$56�	� ��5.�PWM %76�	�

��6.�%76�	� ��7.�VDD 1�#36�

��8.���	
 ��9.���	


��10.�PFC * !-�8	� ��11.�PFC 9:* ;�	�

16.4

16.8

17.2

17.6

18.0

18.4

−40 −25 −10 5 20 35 50 65 80 95

Temperature (°C)

9.7

9.8

9.9

10.0

10.1

10.2

−40 −25 −10 5 20 35 50 65 80

Temperature (°C)

6.50

7.00

7.50

8.00

8.50

−40 −25 −10 5 20 35 50 65 80

6.0

8.0

10.0

12.0

14.0

16.0

−40 −25 −10 5 20 35 50 65 80
4.0

5.0

6.0

7.0

8.0

−40 −25 −10 5 20 35 50 65 80

2.40

2.45

2.50

2.55

2.60

−25 −10 5 20 35 50 65 80
14.0

14.5

15.0

15.5

16.0

16.5

17.0

−40 −25 −10 5 20 35 50 65 80

110 125 95 110 125

95 110 125

95 110 125 95 110 125

95 110 125 95 110 125

V
D

D
−O

N
 (

V
)

V
D

D
−P

W
M

−O
F

F
 (

V
)

V
D

D
−O

F
F
 (

V
)

I D
D

−S
T
 (
�
A

)

I D
D

−O
P
 (

m
A

)

V
R

E
F
 (

V
)

V
Z
 (

V
)

27.0

27.5

28.0

28.5

29.0

−40 −25 −10 5 20 35 50 65 80 95 110 125

V
D

D
−O

V
P
 (

V
)

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

Temperature (°C)

Temperature (°C)

Temperature (°C)
−40

Temperature (°C)
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�����4 (2��)

(·9öûS) TA = 25°C ø5#}�ü�
。)

��12.�PFC ��$5<= ��13.�PFC &�	
>�	�

��14.�PWM 9:* ;�	� ��15.�PWM ��$5<=

��16.�VFB ?@$5��!A' ��17.�VFB ?@%7��!A'

��18.�VFB > VN ! PWM ��%7<= ��19.�VFB = VG ! PWM ��%7<=

22.0

23.0

24.0

25.0

26.0

27.0

28.0

0.55

0.57

0.59

0.61

0.63

0.65

16.0

16.5

17.0

17.5

18.0

18.5

19.0

40.0

42.0

44.0

46.0

48.0

50.0

1.90

2.00

2.10

2.20

2.30

1.0

1.1

1.2

1.3

1.4

7.0

7.5

8.0

8.5

9.0

30.0

32.0

34.0

36.0

38.0

40.0

42.0

−40 −25 −10 5 20 35 50 65 80 95

Temperature (°C)

−40 −25 −10 5 20 35 50 65 80

Temperature (°C)

−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

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

110 125 95 110 125

95 110 125

95 110 125 95 110 125

95 110 125 95 110 125

t O
N

−M
A

X
−P

F
C

 (
�
s)

V
C

S
P

F
C

 (
V

)

V
C

LA
M

P
 (

V
)

V
N

 (
V

)

−40 −25 −10 5 20 35 50 65 80 95 110 125

Temperature (°C) Temperature (°C)

Temperature (°C)

Temperature (°C)

Temperature (°C)
−40

Temperature (°C)

t O
N

−M
A

X
−P

W
M

 (
�
s)

V
G

 (
V

)

t O
F

F
−M

IN
 (
�
s)

t O
F

F
−M

IN
 (
�
s)
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�����4 (2��)

(·9öûS) TA = 25°C ø5#}�ü�
。)

��20.�DET ��B(!;�	� ��21.�DET ��* 1�#3�8	�

��22.�RT ��	�$	
 ��23.�RT ��12#36�	�

0.5

0.6

0.7

0.8

0.9

1.0

2.45

2.50

2.55

2.60

90.0

95.0

100.0

105.0

110.0

0.70

0.75

0.80

0.85

0.90

−40 −25 −10 5 20 35 50 65 80 95

Temperature (°C)

−40 −25 −10 5 20 35 50 65 80

Temperature (°C)

−40 −25 −10 5 20 35 50 65 80

110 125 95 110 125

95 110 125

V
D

E
T

−L
O

W
 (

V
)

V
D

E
T

−O
V

P
 (

V
)

I R
T
 (
�
A

)

−40 −25 −10 5 20 35 50 65 80 95 110 125

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

V
R

T
−L

A
T

C
H

 (
V

)

2.40
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��

PFC 	%

��������	 THD 
��
��DEY�ZU[��，Y\Z][^_�`a

Z�PFC�%,�，FAN6921ML%�� bc*+d
ef�-ghi��.�dhi�。/hi��jk

lml�24 no。PFC �%&'p�� q�R1 �
R2������&$r'&�!�INVC#45s�。
t PFC �%&'u,0�v��w1&' 2.5 V � 6%
�，ef�-ghi���x�%y&$v;&$，

!
��A�^_，z,��&�。

��24.�)*C&�'��

CCOMP
3

2

FAN6921

C O

INV
2.5 V

2.35 V

2.65 V

Error
Amplifier

VO

COMP

R 1

R2

PFC

INV�C#�P2&'"{�w1&' 2.5 V ���
3，�Z-ghi�;&$vy&$�x�%&|�

CCOMP����&vh&。COMP&'�G�}��4
53~���3，!
a��PFC������。
�"6，q�P2A�b�3�，PFC�����
�u,_/7�L，�� ���AC �.G�#�
�。)
，8)�$������	
�&�c�

 9�，���/0。��/0���&$/0��

<���3/0��(THD)uZYg。��1�8)�
$���3/0�，�xp����&'$，�

�&$45&$%&�&'��%���� *+d

THD��,�。/&$45&$'�%�&':��s
453~，��� PFC �����，���� 
AC �.G�p������。THD �,�� PWM
(�����7ml 25�no。t THD��,���AC
��&';<3��=���k�，�����u

Z�j">。��&'?<� PFC ���:�THD
�,�@V。PFC MOS����&��&$�3~m
l�26no。l�27�o�� �AC�.)，��Zs
�������%��THD �,�������
�(��g�。

��25.�+D THD ,-�!)*C&�'��

4

3

�

+

+

2.5 V

INV

PFC V OError
AmplifierVCOMP

RS
Filp−Flop

CSPFC

PFC
MOS

RS

FAN6921

Sawtooth
Generator

THD
Optimizer

R 1

R 2

��26.�+D�/+D�THD�,-�<:�$5<=!�
�.E

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.�;< AC�=F	+D�/+D THD�,-�<GHI
>!:�$5<=.E

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 �

http://www.onsemi.cn/
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RANGE �
G=�' MOSFET���� VVIN�&'& �v�

H。/G� MOSFET��¡�C#A¢B RANGE�C
#。l 28��o VVIN�&'& � RANGE�$£ (@�
v¢¤) �¥[¦8。

��28.�RANGE ��� VIN ��	�?=!J@KA

VVIN

RANGE =
Ground

VVIN−RANGE−L VVIN−RANGE−H

RANGE =
Open

����� (ZCD �)
l 29��o�&$45�G�&�。45��p�
45PFC�&��C2D�"§"DE�。wEl 30，
t PFC MOS��H�，PFC�&�)¨*���@©f
�%F)Gh。H�q� PFC�&���ª}&|+}
��，PFC MOS��¡�&'@©I�。�« ZCD�C
#&'���-&' (1.75 V�¬d�)，®=-J
PFC���"{，@©� +�@��.。m¯q�°
�¥±KL)H PFC���，� ZCD�C#²�B� 
�� 0.2 V (¬d�)�&'，!
Q³�PFC´���
，,µ�PFC@���。��$µ8)¶±$%E��
�@�M�，%�� G=�·���"NSL

tOFF ���。��45s �ZCD "{，�·��G
(2.5��s，¬d�) .�/-J PFC ��"{。

��29.�	�+	
()�B

5

10 V

1.75 V

ZCD

FAN6921
1:n

V Z V AC

L b

0.9 V

PFC Gate

On

2.1 V

R

S

Q

PFC

Gate

Driver

R

S

Q

R ZCD

0.2 V

��30.�PFC +	
()��.E

VZCD

PFC
Gate

VIN,MAX

PFCVO

VDS

10 V

2.1 V

1.75 V

Inhibit
Time

t

t

t

PFC ,	%#3

PFC ���� UVP 	 OVP (INV �)
FAN6921MR � PFC >&���e¸�B��。PFC
�%�'�J'�B� PFC�>&�7�OL。%P¹
q INV�C#&'45�a�，ml 31�no。t INV
C#&'q�º»v°�¥±�� 2.75 V �v��
0.45 V �
�B¼Q��½R¾ 70 �s，/Q³ OVP v
UVP &�，¿�Sµ PFC @���。

INV�C#�0��¢À��� PFC��%&'，


T��� PFC��% OVP/UVP��B。�ÁU675V
)，m¯%EC#Â=，/C#��H PFC�@��
Ã。

��31.�	� PFC 1��L�#3�B

1
2

VCOMP

Error
Amplifier

COMP

FAN6921

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

Voltage
Detector

INV
C O

V O

Debounce
Time

Driver

VREF (2.5 V)
R 1

R 2

PFC

CCOMP

http://www.onsemi.cn/
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PFC ���� (CSPFC �)
� PFC >@���.�，PFC @�&$q CSPFC
C#'�&$45&$45，�
/&$'�45&

':1�B�3����?Ä，�W�&' 0.6 V (¬
d�)����3。�« CSPFC�C#&'��X�&
'，PFC ��¿��H。

PFC���@�&$�q&$45&$��。l 32��
o PFC ��� CSPFC C#&'�5Z3~。

PFC MOS Current Limit

OPFC

CSPFC

��32.�M=F>


��/���� (VIN �)
� AC�&'45，FAN6921MR���DE&/K
&�B (AC�&' UVP)。l 33��o�YÅ23~。%
� VIN�C#"45 AC���&'& ，�
 VIN�C#
�&$r'�A¢B AC��� (wEl 1)；��，
VVIN�&'� AC���&'���。t AC�&'$I，
�
 VVIN�&'�� 1 V����½R 100 ms，/Q³
UVP��B�
 COMP�C#&':Æ��i¾ 1.6 V。
q� PFC���ÇÈ���3453~� COMP�C
#&'a�，3�� COMP &'/�[3V� PFC
���，��\����cN�
 PFC��%&'I
�。t INV�C#&'�� 1.2 V，FAN6921MR�¿�S
µ�É PFC�� PWM�@���，#B VDD�&']B

�H&')�®=ÊB�&' (UVLO)。
Q³K&�B�，nc@���^:�H，VDD�&

'��ËÌ67，½R'$3U。�#s VVIN�&'

�� 1.2 V (¬d�)��
 VDD�®=_s�&'，Í

/-J PWM � PFC ��"{。
&/K&�B5Z3~ml 34 no。

��33.�5	/N	#3��.E

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.�5	/N	#3)I.E (O����)

OPFC

OPWM

AC Input

V V Hiccup Mode

Brownout Brown−In

DD DD
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PWM ,

HV ��	���� (HV �)
HV�C#�� &$A¢B AC�8� (wEl 1)。
�� G=��'TU&�，tÎ� AC�&'s&
;<��，FAN6921MR���� �&$f�� VDD
&|��&，!
@V���TU����3ÏG

��sÐ�`��%&'。�����a，� VDD�&

'0��&'��������，/�'TU&�

/:�H，!
b4TU&$+}�a。

l 35 �o VDD &'�Å2&$ IDD �ÑÒ¦8。t
VDD�&'�� VDD-PWM-OFF，FAN6921MR�Sµ�É
@�����HÓ5G��ÔL�&�，!
I�Å

2&$。c�6，! VDD-PWM-OFF�s VDD-OFF���

�/¼>，ËÌ67M�/I�，!
I��%V�

¥±$�����。l 36��oËÌ67��) VDD
&'���"{�¬d3~。

��35.�VDD C IDD-OP �4PQ

IDD−OP

IDD−PWM−OFF

IDD−ST

VDD

VDD−OFF VDD−ONVDD−PWM−OFF

IDD

��36.�RE��SKF VDD	��9:G!��.E

VDD−ON

VDD−PWM−OFF

VDD−OFF

Gate
IDD−PWM−OFF IDD−ST

I DD−OP

��� �!	 PFC "�/#$%& (FB �)
%���67"��Õ��<�)��a (m@�
Öa)。×%�Ø8� !，�� FB�C#&'��
@�M�。t�%F)�L�，q�=>P2�U FB
&'I�，tOFF-MIN�¼>。t tOFF-MIN (q FB�&'a

�)��，G�3�45&�:Q³，��45 PWM�@
�¡�&'3�。t45s3�"{�，FAN6921MR
�% PWM���"{，!
�@��@©� +�
@��.。

�8)�$���67���3�45，&;

<��Ù¼> DCM���67$�3�@�，��Ù
��Õ��@�Öa，!
DEY�ZdÚÛ�。FB
C#&'� tOFF-MIN���ÑÒ¦8ml 37�no。m
l 37�no，FAN6921MR���¼> tOFF�B2.5 ms，�
�i¾� 400 Hz �@�M�。
wEl 1��l 2，FB�C#&'�0��¢À=>P
2"{�a������，T��a� PFC�>&�
��v�H¥[。�È)v8)�$，m¯ PFC
>&��=��H，���� PFC�>@����a
���dÚÛ�。t�%F)���，FB�C#&'I
�，��， FAN6921MR����� FB�C#&'45
�%F)�，!
� PFC �r��/�H¥[。

��37.�VFB 	�C tOFF-MIN <=�4PQ

VFB

t OFF−MIN

2.5 ms

37 �s

1.15 V (VG) 2.1 V (VN)

8 �s

PFC OFF

PFC On

VCTRL−PFC

VCTRL�

'(�� (DET �)
t FAN6921MR����67���，tOFF-MIN���

q��67&��� FB�C#&'& a�。tOFF-MIN
���，G�3�45&�:Q³。� PWM�@��
H��G，tu'�&�&$h&B��，PWM�@
��u'�&��ª}&|@©Ü���。t PWM
@��¡�&'I��，C2D�&' VAUX�.H(

$I，cp��C2D��Ý>D��e�¥[。

�« VAUX�&'���IBF&'，VDET�&'q

DET C#��Æ� (wEl 38) �
: FAN6921MR
�%&$ IDET。FAN6921ML�PÞ��3/ IDET�&

$。m¯/;&$'ÊBW�&$，���¼Q��

(200 ns，¬d�) �-J PWM ��"{。
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��38.�./()

0.3 V
IDET

Auxiliary
Winding

DET

FAN6921

+

VAUX

−

+

VDET

−

10

RA

RDET

��39.�./())I.E

tOFF

Start to
detect valley

Idet flow out
from DET pin

Delay, then
trigger gate signal

Valley
switching

0 V

0 V

VDET

OPWM

VAUX

�/)�*	
+,-. (DET �)
�"6，t��@��H�，!��"{$If

gs��@��H¨�� ¼Q��。/¼Qp��

PWM�@���&$��;�&| CISS�
q���

G�1�¼Q� PWM�@���H¼Q��+}�。
��Ü� AC ���&'$，� PWM�&$N�ßÜ
�，/¼Q��+}�Ü�Si�%��。��&'

h�，+}�Si�%��h�，cp��Î�sÝ

>D�'�&'3�，�
�[3��'Êà�&�

&$。�ßÜ�¼Q$，/+}3����&�&

$。á�，��%��ßÜ�，�8�&'����

@�&$���8�&'�。��，���Si�%

����Ü��&'$�3¢<，��KL��

CSPWM C#� VLIMIT，��� PWM @�&$。
wEl 40，� PWM�@�����G，��&':
Î�sÝ>D��
C2D�&' VAUX��Ý>D�

&'���。��Hâ��&'Ê�，C2D�Pã

&' VAUX�.HâÊ�。FAN6921ML�T� DET�C#
&'��Æ�，��%&$ IDET。q�&$ IDET�H

VAUX�&'u,，�� FAN6921MR��� PWM���
�G7i/&$ IDET，!
�� PWM�@��&$N
�，DE�/�'8������。
Hâ��&'Ê�，C2D�Pã&' VAUX (.H
â&$ IDET)�Ê�，�
��� VLIMIT���s� 

3��& 。

RDET�&$!C2D�A¢B DET�C#。ÅÃ8ä
����/ RDET�&$，�jZåk&;<�KL�

�*� VLIMIT �&'。CSPWM �C# IDET �&$�

VLIMIT &'�ÑÒ¦8ml 41 no。

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

x)，VIN�p��&'；NA�pC2D�æ	；NP�p

Ý>D�æ	。

��40.�VAUX C VIN ?=!%T

0 V

0 V

tOFF
tON

DET pin voltage is clamped
during tON period.

VDET

OPWM

VAUX

VAUX = −[VIN x (Na / Np)]

��41.�IDET 	
C VLIMIT 	��4PQ

0 100 200 300 400 500 600
300

400

500

600

700

800

900

IDET (�A)

V
LI

M
IT

(m
V

)

/01� (LEB)
t PFC�v PWM�@���，q��%9�çPf
èé����� MOSFET COSS�+}�:;ê^/�

&$45&$'�_� &'ë�。��$µ/ë�

�ê^，FAN6921MR�)G=� ìíîl��，�
ïm� CSPWM�C#� GND�(�A¢� Ld RC
ð3� (m 100 �，470 pF)。
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PWM ,	%#3

VDD �
��� (OVP)
VDD��'�B����nµ VDD�&'���_ñ

`�&'��:Öò。� VDD OVP�¶±$，�
�¿�Sµ�É@���，���!"�H67，#

BH@ AC �ó。

2345
6��	7��89 (RT �)
l 42�pbc RT�C#G�6ô�¬d_�&�。m
lno，RT�C#�%�$ IRT，����jZ RT�C
#'�&' VRT，� IRT�&$<�&$ (q NTC�&$
� RA�&$��)。m¯ RT�C#&'�� 0.8 V��

½R����B¼Q��，/Q³!"67�Sµ�

É PFC � PWM @���。
RT�C#���� NTC�&$DE�F�B，�
�x×�B������!"�-。ÅÃ8ä��%

�� ���-&� (mõ=ç)�"²� RT�C#�Q
³��!"67。

�"6，��!"�-KL\oQ³，��×

���°�¥±$�B&;<�。��，�« RT�C
#&'�� 0.5 V，RT�C#��B¼Q���=�i
¾ 100 �s。
���F�B，q�F���¿�1u，�� RT
C#&'.ppöI�。��� OTP��÷ø���K
L\o^_。��nµ RT�C#q�`a5V� (m
ùú5V)�%E�ût�!"�-，t RT�C#�-&
'�� 0.5 V��，�B¼Q��:�=�i¾ 10 ms。
��b4 RT�C#�ût��-，üq��� Ld
&|� (m 1000 pF)，� NTC � RA &$�r。

��42.�HUV12#3

Latched
0.8 VRT

IRT = 100 �A

FAN6921
Adjustable Over−Temperature Protection
and External Latch Triggering

NTC

RRT

12

0.5 V

Debounce
Time

100 �s
10 ms

��
��� (DET �)
wEl 43，� PWM�u'�&��h&.�，C2
D�&'!=>D�PãZs，�� DET�C#�ý�
&'��%&'���。FAN6921ML ���� tOFF
îl����/ý�&'& ��%�，!
DE�

%�'�B。/ tOFF�îl����þ� PWM�u'�
¡&�)�&'�s。/%�ý�&'& �G�W

�&' 2.5 V ����3，�«Q³�B��，
FAN6921ML ��!"67。
��%�'¶±，�c¸t�.%��7，�

���DE\o�B。�B&'& �q��&$r

'� RA�� RDET���>a�。DET�C#�ý�&'
��u_��$�Ã7：

VDET � �NA � NS
� � VO �

RA

RDET 	 RA
(eq. 2)

��43.�* 1�()��.E

ADET

A

S

A
O RR

R
N
N

V
+

xx
VDET

PWM
Gate

V

P

A
O N

N
VPFC x_

AUX

0.3 V

t OFF

Blanking

Sampling
Here

t

t

S

A
O N

N
V x

t

:;、=		
��� (FB �)
wEl 44，� FAN6921ML���，FB�C#A¢B
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†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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Notes:
(1)  All dimensions are in millimeters. Angles in degrees.

(2)  Complies with JEDEC MS-012.
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ADDITIONAL INFORMATION
TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales
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