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� 3. ������ (SOP16)

����

��� �� ��

1 CON �������/���	
���，�������。�����
���0.6 V，�	
��
���。�����
���0.4 V，����MOSFET��	
���。

2 RT �����������。��， !"�#$%����，�&'�����，�()*���

+,。

3 SS �����+-.��/0123�456。���7�8+-9:;��4<=>�?@2&A
�B�56/0。��， !"��C�D;$%����。

4 DT ������EF�G&+-H�/0。

5 NC I$%

6 FI ���4���/JK��。������LM�4，������
���4VDC/��4。

7 SG ����'�F��N。

8 LS ����OPQ�
，)*Q�
R
MS (LUVLO) �4。

9 CS �����OPT2��MOSFET��T。�UN，V�
WX�����。

10 PG �����YN。��，���$%��Z�MOSFET�Y	。

11 LO ���� [�Z�	
���。

12 LVCC ����'��IC1�Z
��\]!�Y�
。

13 NC I$%

14 CTR ����$%^�Z�MOSFET�_	。�UN，"
;$%����。

15 HO ���� [�Z�	
���。

16 HVCC �����Z�	
��\]!�Y�
。
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"� �# `C# `a# $%

HVCC ^ VCTR �-Z�VCC��^&b�
 −0.3 25.0 V

HVCC �Zc��Y�
 −0.3 625.0 V

VHO �Zd	\
�!� VCTR − 0.3 HVCC + 0.3 V

VCTR �Z'e�
 HVCC − 25 HVCC + 0.3 V

f�15 VDCg�HVCC !�/，(hX���CTR���Vi�VCTR�
 −9.8 −7.0 V

LVCC �Z�Y�
 −0.3 25.0 V

VLO �Z�	�
 −0.3 LVCC V

VCON '������
 −0.3 LVCC V

VCS �TjP�(CS)�����
 −5.0 1.0 V

VRT RT������
 −0.3 5.0 V

fSW kl���� 10 600 kHz

VLS LS �����
 −0.3 LVCC V

VFI FI �����
 −0.3 LVCC V

VSS SS �����
 −0.3 )em%
(no 1)

V

VDT DT �����
 −0.3 )em%
(no 1)

V

dVCTR/dt (h�CTR�
9:p� − 50 V/ns

PD q�r − 1.24 W

TJ `ast (no 2) − +150 °C

uv�w�st (no 2) −40 +130

TSTG x*tyz{ −55 +150 °C

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.
(+|}~) 
���
�2`a�S#�&,��#z{，;.��0��。���212�3�#，"I���;.��，��0��;.��，��
���。
1. VSS 1 VDT )Fm%� 5.0 V，7D�f 4.75 V 1 5.25 V 80。
2. �uv�w�,t`a#:����4��。

$%&'

"� �# #� ��

�JA Junction−to−Ambient Thermal Impedance 102 °C/W

https://www.onsemi.cn/
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�(�� (TA = 25°C, LVCC = 17 V, ��;�no。)  

"� �# )�  �� �	�  �� ��

����

ILK 'e_�T HVCC = VCTR − − 50 �A

IQHVCC HVCC �=�Y�T HVCC, START − 0.1 V, VCTR = 0 V − 50 120 �A

IQLVCC LVCC �=�Y�T LVCC, START − 0.1 V, VCTR = 0 V − 100 200 �A

IOHVCC HVCC w��Y�T
(RMS Value) (no 3)

fOSC = 100 kHz, CLoad = 1 nF,
VCON > 0.6 V, VCTR = 0 V

− 3.0 4.5 mA

fOSC = 300 kHz, CLoad = 1 nF,
VCON > 0.6 V, VCTR = 0 V

− 8 10 mA

fOSC = 300 kHz, VCON < 0.4 V,
VCTR = 0 V (I��)

− 100 200 �A

IOLVCC LVCC w��Y�T
(RMS Value) (no 3)

fOSC = 100 kHz, CLoad = 1 nF,
VCON > 0.6 V, VCTR = 0 V

− 5 7 mA

fOSC = 300 kHz, CLoad = 1 nF,
VCON > 0.6 V, VCTR = 0 V

− 10 14 mA

fOSC = 300 kHz, VCON < 0.4 V,
VCTR = 0 V (I��)

− 2.6 3.5 mA

UVLO ��

LVCC, START LVCC UVLO ���# 11.2 12.5 13.8 V

LVCC, STOP LVCC UVLO ���# 8.9 10.0 11.1 V

LVCC, HYS LVCC UVLO �� − 2.5 − V

HVCC, START HVCC UVLO ���# 8.2 9.2 10.2 V

HVCC, STOP LVCC UVLO ���# 7.8 8.7 9.6 V

HVCC, HYS HVCC UVLO �� − 0.5 − V

�*���+��

VBH �������#�
 0.54 0.60 0.66 V

VBL �������#�
 0.36 0.40 0.44 V

VRT �+RT�
 1.5 2.0 2.5 V

fOSC ������ RT = 11.6 k�, CSS = 1 nF 48 50 52 kHz

RT = 2.7 k�, CSS = 1 nF 188 200 212

DC ��<�� RT = 11.6 k�, CLoad = 100 pF 49 50 51 %

RT = 2.7 k�, CLoad = 100 pF 48 50 52

,���-���

ISS1 .���T 1 VCSS = 0 V, LVCC = 17 V 3 − − mA

ISS2 .���T 2 VCSS = 1.6 V, LVCC = 17 V 25 30 35 �A

VSS_START .�����
 CSS = 1 nF, VCON = 3 V 1.5 1.6 1.7 V

VSS_END .��s��
 CSS = 1 nF, VCON = 3 V 4.0 4.2 4.4 V

VSSC m%.���
 CSS = 1 nF, VCON = 3 V 4.75 5.00 5.25 V

fOSC_SS .�� 0�)F����;�� RT = 11.6 k�, VCSS = 1.6 V − 300 − kHz

RT = 5.8 k� − 530 −

RT = 2.7 k� 600 − −

VRT−CON RT−CON ���
 − 60 120 mV

.!��

Isource ¡#Y�T LVCC = HVCC = 17 V, 
TJ = 40°C ~ 130°C

500 − − mA

https://www.onsemi.cn/
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�(�� (TA = 25°C, LVCC = 17 V, ��;�no。) (continued)

"� �� ���	� ��)��#

Isink ¡#¢�T HVCC = 17 V, 
TJ = 40°C ~ 130°C

1000 − − mA

tr =>/0 HVCC = 17 V, CLoad = 1 nF − 40 − ns

tf ?£/0 − 20 − ns

VHOH �Z�	�����¤ 
(VHVCC−VHO)

IO = 20 mA − − 1.0 V

VHOL �Z�	�����¤ − − 0.6 V

VLOH �Z�	�����¤ 
(VLVCC−VLO)

− − 1.0 V

VLOL �Z�	�����¤ − − 0.6 V

"/��

IOLP OLP ¢�T 25 30 35 �A

VOLP OLP �#�
 −0.42 −0.37 −0.32 V

tBOL OLP ¥¦/0 (no 3) 150 200 250 ns

VOCP OCP �#�
 −0.62 −0.56 −0.50 V

tBO OCP ¥¦/0 (no 3) 150 200 250 ns

VAOCP AOCP �#�
 −1.21 −1.10 −0.99 V

tBAO AOCP ¥¦/0 (no 3) − 50 − ns

tDA 56/0(�Z)� VAOCP
OP^�§ (no 3)

− 250 400 ns

VOVP LVCC 2
�4 21 23 25 V

VLINE Q�
 UVLO �#�
 VLS Sweep, 40°C ~ 130°C 2.88 3.00 3.12 V

ILINE Q�
 UVLO ���T VLS = 2 V 9 10 11 �A

TSD ��§ty (no 3) 130 140 150 °C

VFI �LMw��JK���#�
 3.8 4.0 4.2 V

ILR LM�4¨©�LVCC �Y�T LVCC = 7.5 V − 100 150 �A

VLR LM�4@%�LVCC �Y�
 5 − − V

0#12���

DT H�/0 RDT = 2.7 k�, CLoad = 1 nF 100 150 200 ns

RDT = 18 k�, CLoad = 1 nF 250 350 450

ª\, CLoad = 1 nF − 50 −

�\, CLoad = 1 nF − 1000 −

uv�H�/0z{ 100 − 600

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. 
(+|}~) 
��;�no，“�«¬�”�&,��®�,P¯°.?� ±��+²。��fB³°.?´�， ±����C“�«¬�”�
&�,��+²B��。
3. �+²µ¶·��;¸¹ ± P¯。

https://www.onsemi.cn/
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�	�3�4 (�3f�TA = 25°C ?Pº�¬�»¼W½�D。)

Temperature (°C)
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� 4. LVCC ���$�5%��6 � 5. LVCC &7�$�5%��6

� 6. HVCC ���$�5%��6 � 7. HVCC &7�$�5%��6

� 8. 
'8(9��$�5%��6 � 9. 
'8(���$�5%��6
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�	�3�4 (�3f�TA = 25°C ?Pº�¬�»¼W½�D。) (%=¾)
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� 10. )� RT�$�5%��6 � 11. .!�*�: (RT = 11.6 k�)
�5%��6

� 12. .!�*�: (RT = 2.7 k�)
�5%��6

� 13. .!*;< (RT = 11.6 k�)
�5%��6

� 14. .!*;< (RT = 2.7 k�)
�5%��6

� 15. ISS1 �5%��6

https://www.onsemi.cn/
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�	�3�4 (�3f�TA = 25°C ?Pº�¬�»¼W½�D。) (%=¾)
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� 16. ISS2 �5%��6 � 17. fOSC_SS (RT = 11.6 k�) �5%��6

� 18. fOSC_SS (RT = 2.7 k�) �5%��6 � 19. VOLP �5%��6

� 20. IOLP �5%��6 � 21. VOCP �5%��6
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�	�3�4 (�3f�TA = 25°C ?Pº�¬�»¼W½�D。) (%=¾)

Temperature (°C)
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� 22. VAOCP �5%��6 � 23. VOVP �5%��6

� 24. VLINE �5%��6 � 25. ILINE �5%��6

� 26. VFI �5%��6 � 27. 0#12 (DT = 150 ns)
�5%��6

� 28. 0#12 (DT = 350 ns) �5%��6

https://www.onsemi.cn/
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��*�

o�292p��,�����
�DT�
*

RT�+��!q�
/�。r�,， !�V/I�	
,
RT+���-0�sr�2 V。��
�tCT�"/u

���" !v�RT+��#���(ICTC)123$4

w。 !v�t�-��VTH��VTL12M5%v	�

�S/R6x
�M5
7#12M5,"4w!8�

y。z{,.���9 RT +���|}:|}。

)o�29Bp，%�;~
d&� !�Rmax<�PR
T�+�，���.���。r!$^, %�;~

�'�Z,z{�ICTC ���Rmin�s, (")s�6�

�。�{��,��.���#�r%�;~
�'

� O��。=>P%;d&��!q?��-

(0.2 V),"���Rmax��Rmin4�����,)�:

fmin �
11, 6 k�

Rmin

� 50 kHz

(eq. 1)

fmax � �11, 6 k�

Rmin

�
10.4 k�

Rmax
� � 50 kHz

Rmin

Rmax

RT

VREF ICTC

ICTC 2ICTC

V/I Converter

2 V

VCT

CT

VTH

VTL

Freq.
Divider

Clock

F/F

S

R

Q

−Q

Gate
Drive

VTH = VSS_END

2

� 29. �=���*�

>?@���0#12�A

FAN7631��
&5�	������	��


(\��: 0.5 A/���: 1 A),��������~。

-���	��y�(LO���HO) .0@�;���y�

KLMA��50%, (1���� !,)o�30Bp。

� !"���"
RDT�N，)o�31Bp。r

�,， !�V/I�	
�DT�+���-0�sr�1.4 V,
��IDT !�RDT��� !。.�3�� !�

�4H, �,����������
。�:,���
��1�2+45"�3��� !�
�(2,
z{�B�����10 nF����
�t��RDT%

�。	.CDWX�4�()�DT�+���P ,.
)
���¡¢，5��"����"�RDT、�
��

RDT、.
�,<�E�DT�+�。£�F+���P

 ,.
,� !6%r�50 ns (��P )��

1000 ns (.
)。���,�"
&�v5��t¤,

@G¥� !��r�150 nsE�600 ns 7, 8:�
�%[ 9¦+�,�"t¤�H�� !#E。

HO ��

LO ��

H�/0

/0
� 30. >?@�,�

0

100

200

300

400

500

600

D
ea

d 
T

im
e 

(n
s)

RDT, Dead Time Resistor (k�)

0 10 20 30 40 50 60

� 31. 0#12� RDT

,��

I����	
��-|§�.���¨�M, .©
�JV�,�8ª«��¬�®.���,¯E7#

�-@°.±。<�E�SS+����+��
*.
�²#�SS+������\��, 8:��JV�!
、OLP �Z³K�+V!。)o�32Bp,\��
ISS1 (3 mA)rV�.«!V�，��VSS´LµE�

VSS_START (1.6 V)。�¶,\��C	P�ISS2 (30 �A),
V���	��y。��ISS2:56, SS+��-M
·;µ, ��.���M·��。

.�r%;d&��7#�t"�^��%[ 

9¦��#E,³KJV�¯E�CON+��-�(%;
d&��-)�P�RT�+��-。z{,ª«.���

�¸�Rmax��,:¹��s.�ºUf�(1)�1�Rmin�

s��6.����<=。��.���r�,%

. 600 kHz。
»�VSS�P�VSS_END�(4.2 V),JV�N¼。�½,

VCTM5
��O:�VTH¾>r�VSS_END,:�VSS�

P;µ,¯E�P�VSSC (5 V)。JV�!)�Bp:

tSS � CSS
2.6

3 � 10�5
(eq. 2)

https://www.onsemi.cn/
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tSS

Slow rising of VSS by ISS2

VSSC (5 V)

VSS_END (4.2 V)

VSS_START
(1.6 V)

VTL

Oscillator timing capacitor voltage (VCT)
Fast rising of VSS by ISS1

Gate drive signal (LO)

� 32. ,��BC

�=D&

FAN7631�����Q�-¿ÀºÁÂ¿À�

MOSFET�Ã���。 !FºÁ,"r�¸���

MOSFET�	����GÄÅÆÇ:;��4�¿À

��。z{,�"¿ÀºÁ��R��'6��RC<=

。6"���t¿ÀºÁ。

������

FAN7631"¿ÀÃ���, �y.Q�-,)o�33B
p。!q�4�, RC�<=
�!XÈSÉ.��$

	Ê^� 1/30~1/10。

CDL

VCSFilter
CS

SG PG

LO

CTR

HO

FA
N

76
31 Cr

Np Ns

Ns

VCS

Ids

RSENSE

� 33. �%E&

������

MOSFET�Ã���"����TË�����t

%���t¿À,)o�34Bp。r��.�� !,�
��ICB�U�CB, RSENSEÌ¨�VSENSE。ICB�#-
ª

V����Ip��,5,���5-
*�t�Cr��

CB�s,)�Bp：

iCB �
CB

Cr � CB

ip �
CB

Cr
ip (eq. 3)

 X, CB/CrM5~.�M:.�1/100~1/1000。RD"

�	"Í
,Â96�.��	�G�45。.�D

±"Í�"����5-M,�"�)6�.���

� CB�"�,�g)�:

RD 		
1

2�fSCB

(eq. 4)

VSENSE "�g)�:

VSense �
CB

Cr
Rsenseip (eq. 5)

Ns

NsRD

CB
VSENSE

RSENSE

RFilter

CFilter

� 34. �-E&

https://www.onsemi.cn/
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"/��

FAN7631 
&(�*����:!$��(OLP)、!
����(OCP)、�_#E�OCP、WX!���

(AOCP)、!-���(OVP)、Y�Z�(TSD)、ÎX7?�

(FI)��\]-�s（ÏÐ�LUVLO,�\]-）。

�_#E�OCP、OLP、OCP、OVP *�LUVLO�A�

*+VÑf��,:�AOCP、TSD�*ÎX7?A�

��Ñf��。

�Ò6x*+V��,.�°£Y±%� MOSFET
���Z。+V³K½, FAN7631��¯ÓZ+V,¯E
��ÔÕ0�Ö。6x��Ñf��!, FAN7631 �

��Z,¯E�LVCC�E�VLR (5 V),�½ÏµP�

LVCC、START (12.5 V) ;.±。

	
�� (OLP)
»×�P�CS+��-�E���VOLP (−0.37 V)%�

�P![!�OLPÖ\!�tBOL (200 ns), CSS.« 

!����IOLP�u�。)Ør��.�Ê^1×�P�

CS�+��-Ù�E���VOLP, SS+���C	E.

ISS1 "�,ÚÛ�VSS,)o�35Bp。)Ør��<P.

�Ê^1�CS+��-�E���VOLP,¯E�CSS�-�

VSS�P�VSS_START (1.6 V),6x�OLP ���	��y

���Z。�Ò6x�OLP，FAN7631 .�CSS+Û"u

�ÜÝ,�½+V。OLP³!�tOLP�*+V!�tAR
�g)�:

tOLP � CSS
3.4

3 � 10�5
(eq. 6)

tAR � 8 � CSS
2.6

3 � 10�5
(eq. 7)

VCS

VSS

tOLP

VOLP (−0.37 V)

VOCP (−0.56 V)

VSS_END

VSS_START

� 35. FG"/ (OLP)

	�� (OCP)
»�CS+��-�E���VOCP (−0.54 V)%��P

![!�OCPÖ\!�tBO (200 ns),6x�OCP,Y±
.��	。�½, FAN7631 .�CSS+Û"u�ÜÝ,�
½+V。

VCS
VSS

VOLP (−0.37 V)

VOCP (−0.56 V)

VSS_END

VSS_START

� 36. F="/ (OCP)

/:F="/ (AOCP)
)ØÝVN�
@���
, di/dt]X�����3

rOCP6xÄ�!MOSFET。�Ò¿ÀP��-^_

P���−1.10 V, AOCPÞ3r��'���50 nsÖ\!
�tBAO½6x, �.��	°£A±。�Ò6xF�

�, VSS�Þ.«��,.�u�。��F��.��Ñ

f��,»�LVCC�E�VLR (5 V) !Û>F����。

VCS

VSS

VOLP (−0.37 V)
VOCP (−0.56 V)

VSS_END

VSS_START

VAOCP (−1.1 V)

� 37. /:F="/ (AOCP)

��-�� 	�� (OCP)
£�rJV�^,ª«B�.�Ê^16"�#�

'��Dß��,¯E���t�-�PàÕ:。.

�CD�OCP�H�V�á`,¥�OCPO:².�VAOCP
�_:，:��Ñf�AOCPrJV�^â�。

VCS

VSS

VOCP (−0.56 V)

VSSC

VSS_START

VAOCP (−1.1 V)

� 38. �;(< OCP

https://www.onsemi.cn/
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	��� (OVP)
»LVCC�P23�V!, OVP6x。»#-
aãbc.

FAN7631 3� VCC!, ��{����。

��� (TSD)
d¨Y�Z��,��¿À!ä,)WXåæä[;

µ,��	��
�!	。eNä[!�TSD (130°C),
r��Ñf�6xY�Z。

��−UVLO
FAN7631��������\−UVLO (,�\]-)
��, (
&"�N�çå�-,)Bp。o�39�»�
\�-ÚÛ!,12JV�,)o�39Bp。V��A±

�-7�çå�-"���ILINE�Ë,�"�R1�
N。

rèX$	1,M5
�7#���_��ILINE0â

�, ILINErM5
7#.��_!0éê,+?çå。

)Ø&ëR, CFilter"�Â9¦45:;。 X,��4
5�6,"��BìíÁPBîfÁ��t。

DC−link

R1

LS

R2CFilter

ILINE

Line Good

VLINE

2

� 39. ��−UVLO

VCS

VLS

VSS_START

VSS_END

VLINE

3 V

Hysteresis

VSS

� 40. �� UVLO BC

V��A±� DC g
7?�-"�g)�:

VDL, STOP � VLINE �
R1 � R2

R2

(eq. 8)
VDL, START � VDL, STOP � ILINE � R1

HIJ−On/Off
r��Ñf,*+VÑf�,���
A±$	,)
Bp。o�41v���Ñf���
,�R���FI�
+�, �Ò�FI+��- !%�;~
0ï�P[!�

VFI (4 V),°£A±.��	。r*+VÑf�, ./
�Ë,��，�Rr�LS+�;����%�;~
。

»�LS+��-0ï�E���VLINE (3 V),6xh�-
UVLO。»�LS+��-0ï�[!�3 V,JV��

FAN7631。

LVCC

External
Protection

Pulled Down − 
Stop Switching with Latch

VFIFI
6

Rbias

Pulled Down − 
Stop Switching with A/RExternal

Protection
8

LS

R2

R1

Line
Sensing
Resistor

DC−link

ILINE VLINE

LINE OK

� 41. =�"/��

(?�:KLM@, A�:BA/RM@）


'8(CD

FAN76313���QR��,�ðD±rL$O�

�.���3�ñ(。o�422p��(CON)+���

,òo*(Ë,/�。CON�+� X<�E%�;~


�d��Y�;, FAN7631r�CON+��-�E�

��0.4 V!A±.��	。»�CON+��-;µE�

��0.6 V!, FAN7631ÚÛ.��	。+i��QR�

��"��fw#:

fSKIP � �5.8 k�

Rmin

�
4.6 k�

Rmax
�� 100 kHz (eq. 9)

Rmin

Rmax
CON

Current Controlled
Oscillator 50% Duty Cycle

Gate Driver

0.4 V 0.6 V

H

L

0.6 V/0.4 V

DT

� 42. 
'OP��

https://www.onsemi.cn/
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PCB �QE

o�432p��ð��%[ 9¦jh����PCB
óôõö。k÷�PCBóô"²ø��ml���

�"�H,%��%[ ùEMI。�\� �(PG)�

�y� �(SG)�Frúûü~。�FmF��jh,
ý(�v�� nh。

LVCC

Signal Ground

Signal Ground

Power Ground

Lm LIk

Cr

VIN

CDC−link

� 43. PCB �QE

https://www.onsemi.cn/
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�	���� 
(�� LLC �����)

�� RF�GH�� .I�$SJ !�.!+:

���


(!��=)

LCD TV FAN7631 400 V (20 ms �©/0) 192 W 24 V−8 A

��

• ��� (400 VDC7?O��,�� 94%)。

•  !��-.� (ZVS) 9¦ EMI 45

•  !������|Aml"�H

.

.

.

.

.

.

� 44. �	����

https://www.onsemi.cn/
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�	���� (¿)

 X�4�, LLC����	
�R'��Ã�×。

.�4�5��Ã�×,��5þbcÁ。
• 9o: EER3542 (Ae = 107 mm2)

• p�: EER3542 (�_)

Np

Ns1

Ns2

15mm 8mm

2.5mm

EER3542

Np

NS2

NS1

1 16

13

12

9

� 45. TUVW

8

Table 1. TUVW

�� (S � F) TX K# TUY@

Np 8 → 1 0.12 � → 30 (ÀÁQ) 45 �ÂÃÄ

NS1 12 → 9 0.1 � → 100 (ÀÁQ) 5 �ÂÃÄ

NS2 16 → 13 0.1 � → 100 (ÀÁQ) 5 �ÂÃÄ

�� Z[VW L\

EÅ�j (LP) 1−8 630 �H ±5% 100 kHz, 1 V

EÅ�Æ_�j (LR) 1−8 145 �H ±5% ÇÅÃÄÈªF�

]^,_

��`� CDa5 �� Shipping†

FAN7631SJX −40°C ~ 130°C 16−��ÉCÊËÌÍ (SOP) 2000 / Tape & Reel

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

https://www.onsemi.cn/
https://www.onsemi.com/pub/collateral/brd8011-d.pdf
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