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FSL136HR�����������(PWM)��SENSEFET，��
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����SENSEFET�	������PWM������ !"。
����PWM������：#
$��%�(UVLO)��&、'(
)��(LEB)、*+�EMI��,��-.��、
/�01�/��
2�、3�4�(TSD)��&�5��6����7��&���
89��:;���。FSL136HR�#
�<���=2
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�

•�����Y� SENSEFET (650�V)

•�Z�265�Vac、[!\�]^�_`��L，abcd���50�mW

•�:;�e%f��-，P#
�-�
g*+�EMI��,

•�Y�=2��
•�Yh�=2：20�ms

•�"�i#�
•�#
jk�&：$��&�(OVP)、$!�&�(OLP)、
%<l��&�(OSP)、mn$��&�(AOCP)��opq�Y�3
�4c
�(TSD)

•�&2�=��
•�$��%�(UVLO)

•��f���：1.8�mA

•�P�
r�#�
��

•�'���VCR、STB、DVD���DVCD�st���SMPS

•�'��u�����SMPS

•�'(�
��
�

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

•�AN−4137�—���FPS���ST��A���vw

•�AN−4141�—�)������(FPS)�ST�x��y*	��z{

���	
� (Note 1)

230 Vac � 15% (Note 2) 85−265 Vac

��� (Note 3) ��� ��� (Note 3) ���

19 W 26 W 14 W 20 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
FSL136HR = Specific Device Code Data

See detailed ordering and shipping information on page 5 of
this data sheet.

ORDERING INFORMATION

$Y&E&Z&2&K
FSL136HR

PDIP8 GW
CASE 709AJ

$Y&E&Z&2&K
FSL136HR

https://www.onsemi.com/pub/Collateral/AN-4137.pdfCN.pdf
https://www.onsemi.com/pub/Collateral/AN-4141.pdfCN.pdf
http://www.onsemi.cn/
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� 3. ����

8−DIP

Drain

Drain

Drain

VSTR

VCC

VFB

IPK

GND

����

��� �� �	

1 GND ��。�� !
"#�$���SENSEFET�%& 。

2 VCC ��������。'()*�+,
-./0，2�3456��7
"8��9:5�(VSTR)�;��(<=>
"?@
"�)。�A�VCC�B��UVLO����(12�V)，
"2�8�CD8，
�5%�7+,
-./0;�。

3 VFB ����。EF��G�PWM�HI
，��J
")*��0.4�mA�56%，K5L!�5MN
�O�P")*。�Q

"�5��A�56%RP"5L�CFB���2.4��V��5G�6��V�SJ��TU。VTU�WXYZ[�	�\]^_， �!
`"ab��cd7ef�	g#。

4 IPK ����。hi�SENSEFET��j$�6。kl�0.4�mA�56%67
"�6�k��5m!V9:�%&*$P"5m�
no0N，�pqj$�6。

5 VSTR ��。)*Gr6s��AC�tu5,%。2�S，
"8�;�
"',nv()�VCC�9:!*$4�P"w*5L
xy�5。�A�VCC�B��12�V，CD8
"8�。

6, 7, 8 z& ��。{|Q)}*)*G+,
���9:，8�5,��+�650�V。��~�$���,9:-+,
�)*�t
��，�/�z5�。

�!����� (���J��，TJ = 25°C)  

 � "! �#� ��� $%

VSTR VSTR 9:5, −0.3 650 V

VDS z&9:5, −0.3 650 V

VCC 5%5, − 26 V

VFB kl5,�� −0.3 12.0 V

ID )�z&56 − 3 A

IDM �0z56 (Note 4) − 12 A

EAS ��0���� (Note 5) − 230 mJ

PD ��� − 1.5 W

TJ g#�� 
"�� °C

TA g#���� −40 +105 °C

TSTG w*�� −55 +150 °C

ESD 45�5��，JESD22−A114 (Note 6) 5.0 − kV


��5��，JESD22−C101 (Note 6) 1.5 −

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

 � $%����#�"!

�JA �G���m (Note 7, 8) − 80 °C/W

�JC �GP��m (Note 7, 9) − 19

�JT �G�"�m (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.
(=���) 
��5,�7���q$�
6��$��，
���7 ¡。���7%&�,�$，R¢£"¤
���，��7¥¦
� ¡，§¨
�©ª。
4. «¬	�q$：�0®�¯�)����。
5. L�=�51�mH，2��TJ�=�25°C。
6. °N�JEDEC�±;�JESD�22−A114�!�JESD�22−C101。
7. ²J³´µ¶·±;�JESD 51−2�!�JESD 51−10 (DIP�¸)�¹。
8. �JA�º»，>�¼�½，�¾¿v6f�	。
9. �JA��¹f�	，�JC��G9:�Àª。TC��%&�#7�9:���，�©ÁÂ*Ã¸��JA��5A�ÄÅ*Æ。
10. �JA��¹f�	，�JT��G� �Àª。Tt���¸�"��。�5A�Q�ÇÈÃ¸。

�"
& (TA = 25°C，���J��)  

 � "! '(#) �#� �
� ��� $%

SENSEFET �*

BVDSS  z&－%&DÊ5,  VCC = 0 V, ID = 250 �A 650 − − V

IDSS  ËÌ&5,z&56  VDS = 650 V, VGS = 0 V − − 250 �A

RDS(ON)  z%&¥�5m  VGS = 10 V, VGS = 0 V, TC =  25°C − 3.5 4.0 �

CISS  ��5L  VGS = 0 V, VDS = 25 V, f = 1 MHz − 290 − pF

COSS  ��5L  VGS = 0 V, VDS = 25 V, f = 1 MHz − 45 − pF

CRSS  kÍE�5L  VGS = 0 V, VDS = 25 V, f = 1 MHz − 5.5 − pF

td(ON)  ¥�TU  VDD = 350 V, ID = 3.5 A − 12 − ns

tr  �ÎS4  VDD = 350 V, ID = 3.5 A − 22 − ns

td(OFF)  �DTU  VDD = 350 V, ID = 3.5 A − 20 − ns

tf  	ÏS4  VDD = 350 V, ID = 3.5 A − 19 − ns

$+�*

fOSC  8�Ð	  VDS = 650 V, VGS = 0 V 90 100 110 kHz

�fOSC  8�Ð	+Ñ  VGS = 10 V, VGS = 0 V, TC = 125°C − ±5 ±10 %

fFM  Ð	h� − ±3 − kHz

DMAX  ��ÒÓH  VFB = 4 V 71 77 83 %

DMIN  ��ÒÓH  VFB = 0 V 0 0 0 %

VSTART  UVLO Ô$5, 11 12 13 V

VSTOP  ¥�s 7.0 8.0 9.0 V

IFB  kl%56  VFB = 0 320 400 480 �A

tS/S  
"Õ2�S4  VFB = 4 V 15 20 25 ms

%,���*

VBURH  Ö_�×5,  TJ =  25°C 0.4 0.5 0.6 V

VBURL 0.25 0.35 0.45 V

VBURH(HYS) − 150 − mV

-/�*

ILIM  j$56��  TJ =  25°C, di/dt = 300 mA/�s 1.89 2.15 2.41 A

tCLD  56��TUS4 (Note 11) 200 − − ns

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

 � $%����
��#�'(#)"!

-/�*

VSD  �bkl5,  VCC = 15 V 5.5 6.0 6.5 V

IDELAY  �bTU56  VFB = 5 V 3.5 5.0 6.5 �A

VOVP  7,"aÔ$  VFB =  2 V 22.5 24.0 25.5 V

tOSP  ���u"a
 (Note 11)

 Ø$S4  TJ =  25°C
 OSP �^_f�Ù tON < tOSP F
 VFB > VOSP，��S4H tOSP_FB �

− 1.00 1.35 �s

VOSP  Ø$kl5, 1.44 1.60 − V

tOSP_FB  klÚÛS4 2.0 2.5 − �s

VAOCP  AOCP 5, (Note 11) TJ = 25°C 0.85 1.00 1.15 V

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

HYSTSD  ÜÝ − 60 − °C

tLEB  GÞÚÛS4 (Note 11) 300 − − ns

&'�*

IOP1  g#5%56 (Note 11) (8�7~
)  VCC = 14 V, VFB > VBURH − 2.5 3.5 mA

IOP2  g#5%56 (H#�"�)  VCC = 14 V, VFB < VBURL − 1.8 2.5 mA

ICH  2��556  VCC = 0 V 0.90 1.10 1.30 mA

VSTR  ��5%5,  VCC = VFB = 0 V, VSTR �� 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. 
(=���) 
���J��，“5ßÀª”�à
6��Ù²6�¹f�	�Iáª�=â。���>Ef�	ãy，Iáª���-“5ßÀª”�à

²6ª�=â>�¦。
11. '(ä{|"¤， n��100%�åæI�¹。

()04

�)*� '(+5,6 -. 7/ 8/01

FSL136HR −40 G 105°C FSL136HR 8 9:、ç6}è�¸ (DIP) 5é

FSL136HRL 8 9:、�êë¸�¸ (LSOP) 5é

FSL136HRLX ì�!ìí

†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.

http://www.onsemi.cn/
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�
�2
&

(�,Àª@��TA�=�25°CS±;Ñ。)

� 4. '(3�:+54�5 � 5. ��<67:+54�5

� 6. '(����:+54�5 � 7. ��8���?vs.?+5

� 8. A98���:+54�5 � 9. �����:+54�5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

-40℃ -25℃ 0℃ 25℃ 50℃ 75℃ 100℃ 120℃ 140℃

Operating Frequency (f OSC)

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

-40� -25��0�� 25��50��75��100� 120� 140

Operating Supply Current (I op2)

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

-40� -25��0��25��50��75� 100� 120� 140

Start Threshold Voltage (V START)

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

-40� -25��0��25��50��75� 100� 120� 140

Stop Threshold Voltage (VSTOP)

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

-40℃ -25℃ 0℃ 25℃ 50℃ 75℃ 100℃ 120℃ 140℃

Feedback Source Current (I FB)

0.6

0.8

1

1.2

1.4

Maximum Duty Cycle (DMAX)

http://www.onsemi.cn/
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�
�2
& (*�î)

(�,Àª@��TA�=�25°CS±;Ñ。)

� 10. ��D���:+54�5 � 11. ����:+54�5

� 12. :;'(����:+54�5 � 13. <�-/:+54�5

0.6

0.8

1

1.2

1.4

Start Up Charging Current (ICH)

0.6

0.8

1

1.2

1.4

Peak Current Limit (ILIM)

0.6

0.8

1

1.2

1.4

Over Voltage Protection (VOVP)
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2�	

��

=2L，Y�	����#
Y��h]|	�VCC�

}+,~�
����(CA)���，���14����。��
VCC�-��12�V�=2��L，FPS�������]�Y
�	����.��。FPS����n����，/0�
VCC����8�V������，����1$���2�
��#
。

� 14. ���=

E>��F

�3��-ZY��h，]��FPS���4b�-�
2c
。��������-�2P��
>�ZF

��EMI��5������o�����-6�Y，� 
�7��EMI。EMI�7���~	�-�/6�E�。
�-�/6�ZY��e%�；!1$
�S8��

�Y�&�9:��3���"g4b;�。�4b

;�����-�M ��EMI�¡¢>�Z���-<
=，]">#�QR	M��£$¤�AC�%%��¥
��g¦?&§�EMI@¨。

� 15. 3�?�?G

��$+

FSL136HR���������，���16����。1
n�'�©"� �(� �FOD817A) �����
� �(�
KA431)���S8ª«。�S8��	�RSENSE��A(

¬���B:FC，P*+��­[F���。��

��
�®¯}+��D<�2.5�V��Y�®¯��L
，'�©"��LED���°±，S8���VFB�.²�

，]�­[F,J。�k³´1nZ%%��#	@

%<E!7�L`.。

� 16. @HA+�=

IBCD (LEB)
Y��SENSEFET�µ1�F�¶，·¸¬��t��
¹¸¬º��)1»�S¼½¾1nµG	��¿r

1$�SENSEFET。RSENSE��A(¬�$I��*µG

�����PWM����<++�;�S89:À´。
��Á)�kMx，FPS����'()��(LEB)����
(H®I��16)。SENSEFET�µ1Â，����ZlL
JYÃ��PWM�FC��(tLEB)。

-/�=

FPS���Ä��&c
，�$!�&�(OLP)、$��
&�(OVP)、%<l��&�(OSP)、$��%�(UVLO)、
mn$��&�(AOCP)��3�4(TSD)。��jk��
�&��K�&��Z�IC��，ÅL,-
�.�，
Æ�
ÇZ+°±�È�³´/#	P�
。�É<

+7�³´，���Ê�，��SENSEFET��Ë�4。
�*µG�VCC�/7。��VCC�-��UVLO������
VSTOP�(8�V)�L，�¾0�&c
，Y�	����1
$ �VSTR �}+¼ �VCC ���#
�M。� �VCC �-� �

UVLO�=2���VSTART�(12�V)�L，FPS�½¾�n�
�。1$�kC�，&2�=c
P�1¤#
��

�c-�SENSEFET����，��)/7�\�。

http://www.onsemi.cn/
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� 17. E�F�-/?G

<G-/ (OLP)
$!%2�E!��ÆÌ
3��D$�%�。�

k³´/，x TÍ�&��， ��&�SMPS。!
�，Î#Z�SMPS��nf�L，$!�&�(OLP)���
4P
ZE!�A@=2ÏJTÍ。��N5<+�

k+Ð@�f�À´，OLP������Z�%LJÂ
TÍ，�;%��ÑÒ³´O�Ó��$!³´。

	�IPK�#�}+�(�É#�)�E!"，Z-��I
PWM�­[FL，����S8�Ô*#��SENSE−
FET�����。�É%<cdI���Ic-，%<
���(VO)��7P�Q%���/。�,J�1$'�
©"�LED����，4,J�'�©"��A��，
 �#	�S8���(VFB)。�É�VFB�D$�2.4�V，S
8%%)1»ÕA]��5��A�����(IDELAY)�Ö×=
2�|�CFB���。Z�k³´/，�����Ê�

L，VFB���°IP�6�V，���18����。�4ØR
�Z�����5��A�L��CFB� �2.4�V�
x�MP�6�V
�L�LJ。

� 18. <G-/ (OLP)

JK<�-/ (AOCP)
�¹¸º�)1»@���}+l�L，��1	�

di/dt ��SÙ��PZ �LEB �LJÏJ�Q �SENSE−
FET。Î#�FPS����OLP�($!�&)，Z�kmn³
´/，4+?��&�FPS，Æ�ZT`OLP�6'，
SENSEFET���Õ�7����xÚ。FPS���Y��
AOCP�(mn$��&)���，���19����。�¼c
-�SENSEFET�x�01µ18ÛL，�=��AOCP�
�，]Ü�1$£��A���。�A(¬���	

U��AOCP��WB:FC。�É£��A��I�
AOCP��W，�¼�Ý�x��%8Û，µG�SMPS
�4。

� 19. JK<�-/

H�I (TSD)
SENSEFET�����IC�E��，#���IC�P�VÞ
 ß��SENSEFET��89。89D$�137°C�àáL，
�TÍ3�4。

<�-/ (OVP)
�É<+¹¸¬S8��7�@Æâ~ãW�µG

�S8�6，1$'�©"��A���ä9��

X。åÂ，VFB���æ:�$!³´�C�çè， 

�é�¼�SMPS�#
U��I��，��TÍ$!�
&。��¼%<¬#
�$I
�，ZTÍ$!�&

6'，%<��P
êD<�Q%��， �µG¹

¸¬��ëì。�Y�<+�k+Z，���$��

&�(OVP)���。1n，VCC�	%<����F，]��

FPS �#� �VCC ��0�~Ü�%<��。�É �VCC
D$�24�V，�TÍ�OVP���，µG����Ê�。
�N5Z�nf�ÏJ+Ð@ TÍ�OVP，VCC�x�

�����24�V。

�	J=-/ (OSP)
�É%<l�，��1	�di/dt��SÙ��PZ�LEB
�LJ�Q �SENSEFET。�4L，�kSÙ��|
SENSEFET��í1og	�xÚ。�N5��<+�
æmn³´，OSP �ß� �VFB �� �SENSEFET �µ1L
J。��VFB�	��1.6�V���SENSEFET�µ1LJJ�

http://www.onsemi.cn/
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1.2��s�L，FPS�[�³´�mn*\]�4�PWM��
�，�P �VCC �î¹-� �VSTART。mn³´%<�

��20����。

� 20. �	J=?G (OSP)

D

MOSFET

Drain

Current

Rectifier

Diode

Current

VFB

VOUT

output short occurs

1.6us

IOUT

ILIM

Turn-off delay

Minimum

turn-on time

VOSP

K��

FPS ���Ö×°IS8���Y��=2��，
�5=2Â��SENSEFET���。ïð�=2LJ�
20 �ms，�� �21����，=2]ñ$ò�">
SENSEFET���"ó^°。%%c-�������
"ó°±， �ô?'"���、�£������

�;f�\�。%<���;���"ó°±， �


Ç_õ ô?�L�%<��。�=2���Y�

���`�，],	¹¸)1»;�xÚ。

1.25ms

16Steps

Current Limit

ILIM

t

0.25ILIM
Drain 

Current

� 21. ��K��

:;LM

��Iò9 7�ab��/�cd，FPS�*B%
Jö��。4÷E!7�，S8��4*7�。���

22���，S8��7P�VBURH��/L，��&2B

%Jö��。��������S8��7���

VBURL。�L，�������，%<��7�，

7��a-øB�ab��E!。�*µGS8��

;è。�ù��D$�VBURH，�����½¾。S8

��åÂú7�，~÷�¾;b$ò。Jö��*1

¤#
����SENSEFET������，]7�ab�
�/���ûd。

� 22. :;��N(

AO����

���23���，PWM�FC��KE}+;,~��
��"��6�k��Y��A。�Y�)1»��400��A��
<����hL，#�}+;�Rx��
��Aü��
	�6�k��]ý��A。=�，FSL136HR����2.15�A�
�ïð�SENSEFET�r�#��(ILIM)。Z�IPK�}+�~

 6Jþ%�Rx，P��ILIM��
��1.5�A。Rx���P
1$/�>�：

2.15 A : 1.5 A � 6 k� : X k� (eq. 1)

X � Rx � 6 k� (eq. 2)

��，X�c�]ýª«A�。

� 23. ����AO

3

IDELAY IFB

�4.25k

PWM

4

�1.7k

Rx
Current
Sense

400�A

Vcc Vcc

VFB

IPK

SENSEFET is a registered trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States
and/or other countries.
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 5.08 MAX

 0.33 MIN

 (0.56)

3.683
3.200

3.60
3.00

2.54

1.65
1.27

7.62

0.560
0.355

9.83
9.00

6.670
6.096

9.957
7.870

0.356
0.200

8.255
7.610

15
0

7.62

SIDE VIEW

NOTES:
A. CONFORMS TO JEDEC MS−001, VARIATION BA
B. ALL DIMENSIONS ARE IN MILLIMETERS
C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
     MOLD FLASH, AND TIE BAR EXTRUSIONS
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