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�

•�����Z� SENSEFET：650�V

•�[�265�Vac、\#]�^_�`a��L，bcd$���50�mW

•�:;�e%f��-，Q#
�-��g*+�EMI��,

•�Z�=2��
•�Zh�=2：15�ms

•�%�i&�
•�#
jk�&：'��&�(OVP)、'#�&�(OLP)、
(<l��&�(OSP)、mn'��&�(AOCP)��opq�Z�3
�4d
�(TSD)

•�)2�=��
•�$��%�(UVLO)

•��f���：1.8�mA

•�Q��r�&�
��

•�VCR、STB、DVD、DVCD�st������

•�u��������
•�*+�
��
�

•�https://www.onsemi.com/PowerSolutions/home.do

•�AN−4137�—���FPS�
�TU��A��
vw

•�AN−4141�—�,������(FPS)�TU�x��y-	�
z{

���	
� (Note 1)

230 Vac � 15% (Note 2) 85−265 Vac

��� (Note 3) ��� ��� (Note 3) ���

7 W 10 W 6 W 8 W

1. �����������	。
2. 230�Vac，��
�����	�100/115�Vac。
3. ��50°C�����
����������
����� !�	。

www.onsemi.cn

PDIP8 9.42x6.38, 2.54P
CASE 646CM

MARKING DIAGRAM

$Y = ON Semiconductor Logo
&E = Designated Space
&Z = Assembly Plant Code
&2 = 2−Digit Date code format
&K = 2−Digits Lot Run Traceability Code
FSL106MR = Specific Device Code Data

See detailed ordering and shipping information on page 2 of
this data sheet.

ORDERING INFORMATION

$Y&E&Z&2&K
FSL106MR

https://www.onsemi.com/pub/Collateral/AN-4137.pdfCN.pdf
https://www.onsemi.com/pub/Collateral/AN-4141.pdfCN.pdf
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FSL106MR −40 " 105°C FSL106MR 8 #$%�&'(�) (DIP) *+

�����

� 1. �����

����

� 2. ����

8V/12V

2 6,7,8

1

3

VREF
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S

Q

Q

R
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VSD

TSDVOVP

VCC VAOCP

S

Q

Q

R

R
2.5R
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V

Drai
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Driver
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5
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VBURL /VBURH

LEB

PWM

4IPK

Random
Frequency
Generator

OSP
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� ��

� 3. � ��

8−DIP

Drain

Drain

Drain

VSTR

VCC

VFB

IPK

GND

� ��

� � �! �	

1 GND !"。�,-.�/0�1��SENSEFET�23-4。

2 VCC ���#"�$。5678"9��:�;<，=�>?*@��A�/B�C#$�5�(VSTR)�D��(EF�2)。
�G�VCC�H��UVLO��I��(12�V)，�/=�B�B=J���*2�A9��:�;<D�。

3 VFB %#�#。PWM�KL��MN����/78�0.4�mA��*@2，M��O�P/78*Q�.�*RS�。
TUV�5��A���/*@2WP/*Q��CFB���2.4��V��*"�6 V��，X�� Y�。ZY�V![\]^_"
�
`abc，M�#d�efAg_"
hi$jk�。

4 IPK &'�$%(。lm�SENSEFET��n�*@��。0.4�mA��op*@2q%��Z#$��GND���/�6�k��*r
.&s*r�Jt<S，�uvn�*@��。

5 VSTR )*。78"wAm@�'@xy*�2。=�>?，�/B�D��/(�J	z{��VCC�#$.1)?�P/X
**Q��*。�G�VCC�H��12�V，�/B�|B。

6, 7, 8 }3 &'。~�V!&7�9����,#$，����f��650�V�B�。����1��78�+#$�9���#x
��，��,�}*�。

(+��)�' (������，TJ = 25°C)  

*� ,+ �-' ��' /0

VSTR VSTR #$*� −0.3 650 V

VDS }3#$*� −0.3 650 V

VCC *2*� − 26 V

VFB op*��� −0.3 12.0 V

ID 7!}3*@ − 0.5 A

IDM }3*@�- (Note 4) − 2 A

EAS ��-���� (Note 5) − 15 mJ

PD ��� − 1.5 W

TJ �/�� �/�� °C

TA �/���� −40 +105 °C

TSTG X*�� −55 +150 °C

ESD 04z*��，JESD22−A114 (Note 6) 3 − kV

���*��，JESD22−C101 (Note 6) 2 −

http://www.onsemi.cn/
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(+��)�' (������，TJ = 25°C) (continued)

*� /0��'�-',+

�JA �"���r (Note 7, 8) − 80 °C/W

�JC �"P��r (Note 7, 9) − 19

�JT �"�/�r (Note 7, 10) − 33.7

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.
(����) 
 ¡*�¢A��£v�¤
������，����5¥¦。 ¡¢A&6�+��，W§¨$©����，��5ª«��¥¦，¬­
�®¯。
4. °±	£v�：�-³�´�!����。
5. L�=�30�mH，=��TJ�=�25°C。
6. µS�JEDEC�¶:�JESD�22−A114�.�JESD�22−C101。
7. w�·，¸�¹º»µS¶:�JESD�51−2�.�JESD�51−10。
8. �JA�¼½(、§¾��、¿ÀÁ@。
9. �JC��"#$�rÂ¯Ã���JA�Ä�
��。TC�Ã�8Å!ÆÇ8È�23�#7�#$��，V!��JA��*@É8。
10. �JT��"�/�rÂ¯Ã���JA�Ä�
���。Tt�Ã��)�/���。�*@V�ÊËÌÍÎ)。

�,
4 (TA = 25°C，������)  

*� ,+ ��-� �-' ��' ��' /0

SENSEFET �5

BVDSS  }3－23CÐ*�  VCC = 0 V, ID = 250 �A 650 − − V

IDSS  ÑÒ3*�}3*@  VDS = 650 V, VGS = 0 V − − 250 �A

RDS(ON)  }23ª�*r  VGS = 10 V, VGS = 0 V, TC =  25°C − 11.5 18.0 �

CISS  ��*Q  VGS = 0 V, VDS = 25 V, f = 1 MHz − 137 − pF

COSS  ��*Q  VGS = 0 V, VDS = 25 V, f = 1 MHz − 15.7 − pF

CRSS  oÓ%�*Q  VGS = 0 V, VDS = 25 V, f = 1 MHz − 2.9 − pF

td(ON)  ª�YÔ  VDD = 350 V, ID = 0.7 A − 8.6 − ns

tr  �Õ�?  VDD = 350 V, ID = 0.7 A − 9.7 − ns

td(OFF)  �ÖYÔ  VDD = 350 V, ID = 0.7 A − 23.6 − ns

tf  
×�?  VDD = 350 V, ID = 0.7 A − 49.2 − ns

6(�5

fOSC  B�Ø	  VDS = 650 V, VGS = 0 V 61 67 73 kHz

�fOSC  B�Ø	9D  VGS = 10 V, VGS = 0 V, TC = 125°C − ±5 ±10 %

fFM  Ø	l� − ±3 − kHz

DMAX  ��ÙÚK  VFB = 4 V 71 77 83 %

DMIN  ��ÙÚK  VFB = 0 V 0 0 0 %

VSTART  UVLO Û�*� 11 12 13 V

VSTOP  ª�Ü 7.0 8.0 9.0 V

IFB  op2*@  VFB = 0 320 400 480 �A

tS/S  �/Ý=��?  VFB = 4 V 10 15 20 ms

.7���5

VBURH  Þc�(*�  TJ =  25°C 0.56 0.70 0.84 V

VBURL 0.37 0.50 0.63 V

VBURH(HYS) − 200 − mV

89�5

ILIM  n�*@��  TJ =  25°C, di/dt = 200 mA/�s 0.48 0.55 0.62 A

tCLD  *@��YÔ�? (Note 11) 200 − − ns

http://www.onsemi.cn/
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�,
4 (TA = 25°C，������) (continued)

*� /0��'��'�-'��-�,+

89�5

VSD  �kop*�  VCC = 15 V 5.5 6.0 6.5 V

IDELAY  �kYÔ*@  VFB = 5 V 3.5 5.0 6.5 �A

VOVP  A�$jÛ�  VFB =  2 V 22.5 24.0 25.5 V

tOSP  ���y$j
 (Note 11)

 I��?  TJ =  25°C
 OSP �bcÄ�Ã tON < tOSP �
 VFB > VOSP， !�?K tOSP_FB �

− 1.00 1.35 �s

VOSP  I�op*� 1.44 1.60 − V

tOSP_FB  opßà�? 2.0 2.5 − �s

VAOCP  AOCP *� (Note 11) TJ = 25°C 0.85 1.00 1.15 V

TSD  ��Ö (Note 11)  �Ö�� 125 137 150 °C

HYSTSD  áâ − 60 − °C

tLEB  Eãßà�? (Note 11) 300 − − ns

/0�5

IOP1  �/*2*@ (Note 11) (B�Aä
)  VCC = 14 V, VFB > VBURH − 2.5 3.5 mA

IOP2  �/*2*@ (F0�/G)  VCC = 14 V, VFB < VBURL − 1.8 2.5 mA

ICH  =��**@  VCC = 0 V 0.9 1.1 1.5 mA

VSTR  ��*2*�  VCC = VFB = 0 V, VSTR å� 35 − − V

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. 
(����) 
������，“*æÂ¯”¤ç
���Ã¸��·Ä�
�Hè¯��é。 ¡��MÄ�
hi，Hè¯���I“*æÂ¯”¤ç

¸�¯��é��«。
11. êÀ�~�$©，Jëw�100%�Hè�·。

http://www.onsemi.cn/
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���1
4

(�+��TA�=�25�Ä�
���ÂìF»qí�D。)

� 4. ��2�;��3�4 � 5. ��=56;��3�4

� 6. �����$;��3�4 � 7. �)7'�#;��3�4

� 8. A87'�#;��3�4 � 9. %#��$;��3�4
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Maximum Duty Cycle (DMAX)
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���1
4 (8�î)

(�+��TA�=�25�Ä�
���ÂìF»qí�D。)

� 10. )*D��$;��3�4 � 11. &'�$%';��3�4

� 12. .7�������$;��3�4 � 13. 9#89;��3�4
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1�	

)*

=2|.，Z�	����#
Z���^�/}

0�VCC�~1�
�����(CA)���，���14���。
��VCC�2������12�V，FPS�����'�，^�
Z�	����3��。FPS����n����，
������4���#
，�0�VCC�������

�8�V。

� 14. )*�:

E;��F

�5��-[Z��%，FPS���6c�-�2d

。��������-�2�
�>�[F�EMI��
7�����o�����-8�Z，��
�,	�

EMI。EMI��,	�	�-�/8���}��O。
�-�/8�Z�e%； �，�-8��9¡�


�T:���Z�)U�5��K6cB%。6c9

¡����-��EMI�¢£�M¤>�[���-;
<，^ =!����¥M¦��§�，�"¨#�

($��©��，gª>%«�EMI�?¬。

� 15. 2�<*<G

tSW

�t

IDS

t

t

fSW
fSW+1/2�fSW

MAX

fSW-1/2�fSW
MAXno repetition

several
�seconds

several
milliseconds

tSW=1/fSW

%#6(

FSL106MR ���������，�� �16���。
@n�&�A ��(��FOD817A)��������(��
KA431) �g*+T:­®。@'FBT:��	
RSENSE��C'¯���，Q*+��°\F���。

������±²~1��D'Z�±²���2.5�V�
L，&�A ��LED���(³I，T:���VFB�3

´�，^�°\F,J。�kµ¶@n[($��#

	@(<E#F�La.。

� 16. =H>( (PWM) �:

I?@ABC (LEB)
Z��SENSEFET�·@¸.，¹º¯��t��»º
¯¼�)1½T¾¿À@n(·G�SENSEFET�*@'
��	��Ár。�C�RSENSE�'¯�'I��(·

G����PWM���+<+"�;�T:HIÂ¶
。��Ã)�kMx，FPS����'()��(LEB)��
��(J��16)。SENSEFET�·@Ä，Å���[lL.
�(tLEB)�ZÆ�PWM�FB�。

89�:

FPS���KÇL�&d
，��'#�&�(OLP)、
'��& �(OVP)、(<l��& �(OSP)、$��%
(UVLO)、mn'��&�(AOCP)��53�4�(TSD)。
�����&��M�%��[�IC�+，ÈN,-

���，�Å
�["³É�¥�µ¶.#	Q!

�。�Ê<+7�µ¶，���Ë�，��SENSEFET�
�Ì�4。�(·G�VCC���.F。��VCC�2��

UVLO������VSTOP�(8�V)，�&d
3À/，^�
Z�	����@'�VSTR�~1¾�VCC������。

��VCC�2��UVLO��=���VSTART�(12�V)，FPS�¿
À�nHI。@'�kC�，)�=d
Q�#Í!


���d-�SENSEFET����'�，��)O7�
Â¶。

http://www.onsemi.cn/
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� 17. DE)89<G

9F89 (OLP)
'#%0�E#���Î
1��D'P��。�

kµ¶.，x"UÏ�&��，2��&�SMPS。 
�，Ð!SMPS��nf�，'#�&�(OLP)���3(
[E#'Ñ@=2|.3UÏ。��Q4<+�k"

Ò?�f�Â¶，!%L.ÄRa'#�&��;%

�¨¸Óµ¶S¨Ô��'#µ¶。

� �IPK���&�~1�(K!�)，�2��I�PWM
�°\FL，����T:�Õ&��SENSEFET�+�
��。�Ê(<)$�d-D'�Id-，(<���

(VO)�F0��"T%��。�(,J@'&�A ��
LED����，KL,J&�A �Ö5½��，U�
³IT:��(VFB)。�Ê�VFB�D'�2.4��V，T:($
)1½C4，^�5��A������(IDELAY)���×ØÙ
�CFB���。[�kÂ¶.，VFB�³I�02��6�V，
ÅL����Ë�，���18���。�4ÚL¨v@
'�5��A�������CFB�2�2.4�V��0�6�V��N�L
.。

� 18. 9F89 (OLP)

VFB

t

2.4V

6V

Overload Protection

t12 = CFB× (V(t2)−V(t1 )) / IDELAY

t1 t2

JK9$89 (AOCP)
�»º¼�)1½@���~1l�L，[�LEB�
L.Z�����1	�di/dt��V����'�SENSE−
FET。W FPS���'#�&�(OLP)�d
，[Xkm
nµ¶.6">��&�FPS，�¨��Ra�OLP�'�
ÛI���xNÜÉ[�SENSEFET�*。FPS��ÝZ�
mn'��&(AOCP)���，���19���。�01·
@7Þ3ÜÉ�d-�SENSEFET，AOCP���3=�
^ß�@'§��C���。��19��C'¯���
	Ph�AOCP��XUIFB。�Êà��C��I��
AOCP��X，�h7Þ3ÜÉ��á，·G�SMPS��
4。

� 19. JK9$89

2

S

Q

Q

R

OSC

R

2.5R

GND

Gate
Driver

LEB

PWM

+

−

VAOCP

AOCP

Rsense

G�H (TSD)
SENSEFET�����IC���[K�âY+!�SENSE−

FET��89à��ã8。89D'Iä�137°C�L，3
�43UÏ。

9#89 (OVP)
K»º¯T:��<+d
7�@å}7�·GT

:�Õ�6，@'&�A �Ö5½���æ9��

Z。 Ä，VFB���ç:�'#µ¶�C�èé，2

�·Gê�¾SMPS�#
Ph�I��，��Ra'
#�&。��¾(<¯#
�'I
�，[UÏ'#

�&;'，(<��Q
ëD<�T%��，2�·

G»º¯��ìí。�[�<+�k+\，���'

��&�(OVP)���。@n，VCC�	(<����F，

FPS����VCC，�"¨�}ß�(<��。�Ê�VCC�

D'�24�V，8(UÏ�OVP ���，·G����Ë
�。�Q4[�nf�|.UÏ�OVP，VCC�x"�


����24�V。
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�	I:89 (OSP)
�Ê(<l�，[�LEB�L.Z�����1	�di/dt
��V����'�SENSEFET�。�4L，�"V���
([SENSEFET�î1*�.	�xN。��[���
<+mnÂ¶，�Ý�OSP。��à��VFB���SENSE−
FET�·@L.。��VFB�	��1.6�V���SENSEFET�·@
L.	��1.0��s，FPS�]�<+mn-^^�4�PWM
���，�0VCC�ï»2��VSTART。mnÂ¶(<�

��20���。

� 20. �	I:<G (OSP)

D

MOSFET
Drain

Current

Rectifier
Diode

Current

VFB

VOUT

Output Short Occurs

1.6�s

IOUT

ILIM

Turn−off Delay

Minimum
Turn−on Time

J)*

FPS���Z��=2��，=2Ä，ð×Ø³IT
:���5 �SENSEFET ���。ñò�=2L.��
15�ms，���21���，=2'�+ =�SENSEFET��
�%ó_³。($d-�������%ó³É，

2�ô?* ���、�§�������;f�]

�。(<���*���%ó³É，õ[`ö¤ô?

�N�(<��。�=2S���[����a�，

^,	»º)1½*�xN。

1.25ms

16Steps

Current Limit

ILIM

t

0.25ILIM
Drain 

Current

� 21. ��J)*

.7KL

��I�9¤F�bc��.�d$，FPS�(U$
`aHI��。6÷E#,J，T:��36;,

J。���22���，T:��F0�VBURH��.L，�

�)2U$`aHI��。��'���UI，�0

T:��b0���VBURL。ÅL，�������，

(<����F�，F��c-øB�bc��E

#。�(·GT:��*é。�ùÅ�D'�VBURH，

�����¿À。T:��ú6;F�，Å'��À

UI。`aHI��(#Í!
���SENSEFET��
����，^F�bc��.���û$

� 22. .7��KL

>/&'�$%(

���23���，PWM�FB��KE~1*/}�G
C���6�k����Z��C­®。Z�)1½��400��A
�<����hL，��&�~1*�
��C

Rx�	Z��6�k���C^d。=�，�FSL106MR���
0.55�A��ñòSENSEFET�r���&��(ILIM)。@'
[ �IPK �~1�¤;.ü$�Rx，Q�� �ILIM ��¼�

0.4�A。ýþ�.C��Q>��Rx���：

0.55A : 0.4A � 6k� : Xk� (eq. 1)

X � Rx � 6k� (eq. 2)

�+，X�e�^d­®C�。

� 23. &'�$%(>/

3

IDELAY IFB

4.25k�
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