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FSL336LR�������� (PWM)�� SENSEFET®，���
��	
�����
	��
�、�
���������

��� (SMPS)��
�。�
���	��������，��
���
� ��!"�#�。
�$��%&'�(	��

�����
����。

��� PWM�)��*+：��,
�
���� 10 V���
�、-��. (UVLO)、/01�- (LEB)、�2�34%� /�
�5�6�、EMI��(�、7�5 (TSD)、��8����9
:��;<�=��>��?��。�?�	*+：���?

(OLP)、���? (OVP)�������? (FB_OLP)。FSL336LR
�@6A�B� C�!@6
	。

$���@6���DEF�"#��4��#��=
�

	GHF����I。JKL，$���� 230 VAC�M，NK

��
�
�，�IO	%P 120 mW，NK�
�
�，�I
�� 25 mW。

��

•�$Q&RS� SENSEFET：650 V

•�T.#�'�：50 kHz

•�,(��I：
<25 mW (230 VAC M，�
�
�)
<120 mW (230 VAC M，,
�
�)

•�,)��
� �
•�B�'����	，O(	 EMI *U

•�+�V,=
•�-�"#�=：250 �A

•�$Q!@6�@6��
•�O��W�,=
•�$Q�%（/X）&'�
•�B�YZ�?：���? (OLP)，���? (OVP)，�����
? (FB_OLP)，7�5 (TSD)

•�T.� 650 ms 1@M�，��[�261@\��?�	

• These Devices are Pb−Free, Halide Free and are RoHS Compliant

��

•�3��]����#�^�� SMPS

•������������

MARKING DIAGRAM

See detailed ordering and shipping information on page 11 of
this data sheet.

ORDERING INFORMATION

$Y&Z&2&K
L336LR

PDIP−7 (PDIP−8 LESS PIN 6)
CASE 626A

PDIP7 MINUS PIN 6 GW
CASE 707AA

$Y = Logo
&Z = Assembly Plant Code
&2 = 2−Digit Date Code
&K = 2−Digits Lot Run Traceability Code
LR336LR = Specific Device Code
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1
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TSD
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GND

Gate
Driver

5

LEB

VREF

RSENSE
VCOMP
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Green−
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40 ms
Delay
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StartR
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650 ms
Protection

Timing Control
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 3. ��	
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����

GND

VCC

VCOMP

ILIMIT

VFB

Drain

7DIP
7LSOP


 4. ����

Drain

����

��� �� ��

1 GND ��。����������� SENSEFET 	
�。

2 VCC �����	
�。��
��	���，��	������
������。������
������，�
�
�
 !��"
��	#$%�10 V (�&' 3�)。(���
"�10 V�)，��
*+��"
$%,-.�
�/。

3 ILIMIT �
��。$% SENSEFET��0�1�。�� 50��A���	�!���� 46 k� (3R + R)��2���
�34�
GND������2�-567，�890���1�。

4 VFB ���	。:;<=,�>?��。��
 !�VCOMP�
����@��AB,���
，�����C�
�
D!���2�
E����
�FG�H。

5 VCOMP ���	。:;<=,���。I JK<L� VCOMP�� GND��
�M，�NO�9P�QR�	�PS。

6, 7 Drain ��。"
�T SENSEFET�U
34。V�，��	�����WM，��"
��	�
���
-�34�
VCC�
����X,!�。�Y VCC�Z� 8 V，[���\]^#_`。��"
��	
� VCC�Z� 10 V�)a
"#�+。bE，��"
$%,9W; �#c，$d% VCC�ef� 10 V。
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������� (ghi�jk，TA = 25°C。)

�� �� ��� ��� ��

VDS U
�
�
 −0.3 650.0 V

VCC �	�
 −0.3 26.0 V

VCOMP VCOMP �
�
 −0.3 ��l&�
 (m 1) V

VFB >n�
 −0.3 12.0 V

ILIMIT 1��
�
 −0.3 12.0 V

IDM o'U�� (m 2) − 12 A

EAS (o'pqSr (m 3) − 230 mJ

PD s�/ − 1.25 W

TJ ��tu (m 4) −40 125 °C

v=tu − 150 °C

TSTG w)ux −55 150 °C

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. 
(�Cyz) 
ghi�jk，“�{|P”}~*+���[+���,��-�PS��。���.��,���，-�PS�S�“�{|P”}~
*[+PS��.��。
1. VCOMP ���l&0
���l& (11 V、ICLAMP_MAX < 100 �A)
2. ���9�：o'�x�1�v=tu。
3. L = 51 mH，�	 TJ = 25°C。
4. �bV��6� IC ��，7.6�[��{|P。

���� (ghi��9，�8 TA = 25°C。)

�� �� �� ��

�JA t����2 (m� 5) 100 °C/W

5. JEDEC ����，JESD51-2 ���� JESD51-3，;�v� ¡¢£。

���� (ESD) ��

�� �� �� ��

ESD <=\¤，ANSI/ESDA/JEDEC JS-001-2012 (m 6) 4 kV

!�,,\¤，JESD22-C101 (m 6) 2

6. Z� JEDEC ¥? ANSI/ESDA/JEDEC JS-001-2012 � JESD 22-C101。

���� (ghi�jk，�8 TA = 25°C。)  

�� �� �!"# ��� $%� ��� ��

SENSEFET �&

BVDSS U
－	
A§�
 VCC = 0 V, ID = 250 �A 650 − − V

IDSS ¨©
�
U
�� VDS = 520 V, TA = 125°C − − 250 �A

RDS(ON) U	
; �2 VGS = 10 V, ID = 1 A − 3.5 4.0 �

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

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

CRSS >ªB��X VGS = 0 V, VDS = 25 V, f = 1 MHz − 5.5 − pF

tr �C)M VDD = 350 V, ID = 3.5 A − 22 − ns

tf �.)M VDD = 350 V, ID = 3.5 A − 19 − ns

http://www.onsemi.cn/
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���� (ghi�jk，�8 TA = 25°C。) (4�«)

�� �����$%�����!"#��

'(�&

fOSC ¬#­T VCOMP = 2.5 V 45 50 55 kHz

fM ­T$� (m 7) VCOMP = 2.5 V )，®¯��­T$� − ±3 − kHz

ton.max v=; )M VCOMP = 2.5 V 11.2 13.3 15.4 �s

VSTART UVLO °��
 VCOMP = 0 V )，VCC ±­ 7.2 8.0 8.8 V

VSTOP ; E 6.3 7.0 7.7 V

IPK ��1�	�� VCOMP = 2.5 V 35 50 65 �A

tSS ²�	)M VCOMP = 2.5 V 7 10 13 ms

�����&

VBURH M³\´"µ��
 VCC = 15 V, VCOMP �C 0.58 0.65 0.72 V

VBURL M³\´�µ��
 VCC = 15 V, VCOMP .� 0.52 0.59 0.66 V

HYSBUR M³\´¶· − 60 − mV

)*�&

ILIM 0�1� VCOMP = 2.5 V, di/dt = 1.2 A/�s 1.6 1.8 2.0 A

tCLD 1�¸¹ (m 7) − 200 − ns

VOLP !º6» VCOMP �C 2.7 3.0 3.3 V

tLEB G¼½¾)M (m 7) − 200 − ns

VFB_OLP FB ¬�6» VFB .� 0.4 0.5 0.6 V

VOVP !
6» VCC �C 23.0 24.5 26.0 V

TSD �#cux (m 7) 125 135 150 °C

HYSTSD TSD ¶Eux (m 7) − 60 − °C

tDELAY !º6»¸) (m 7) VCOMP > 3 V − 40 − ms

tRESTART 6»E��)M (m 7) − 650 − ms

 +����&

Gm ¿F<=,:; 380 480 580 �mho

VREF �
>n�C 2.45 2.50 2.55 V

IEA.SR ��	�� VFB = VREF − 0.025 V − −12 − �A

IEA.SK ��À�� VFB = VREF + 0.025 V − 12 − �A

!�"#��&

VHVREG "
$%,�
 VCOMP = 0 V, VDRAIN = 40 V 9 10 11 V

,�#�&

IOP1 ���	�� (H����，Á¬#!Â) 0 V < VCOMP < VBURL − 0.25 0.35 mA

IOP2 ���	�� (¬#!Â*) VBURL < VCOMP < VOLP − 0.8 1.3 mA

ICH �	!��� VCC = 0 V, VDRAIN > 40 V − 6 − mA

ISTART �	�� VCC = Before VSTART, VCOMP = 0 V − 120 155 �A

VDRAIN v�U
�	�
 VCC = VCOMP = 0 V, VDRAIN �C − 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. 
(�Cyz) 
ghi�jk，“�{|P”}~*+���[+���,��-�PS��。���.��,���，-�PS�S�“�{|P”}~
*[+PS��.��。
7. �b�ÃÄ6�；7Æ�Ç-*�� 100% ��。
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Temperature (°C) Temperature (°C)

Temperature (°C) Temperature (°C)

Temperature (°C) Temperature (°C)

Switching Frequency (fOSC) HV Regulator Voltage (VHVREG)

Start Threshold Voltage (VSTART) Stop Threshold Voltage (VSTOP)

Burst Mode High Voltage (VBURH) Burst Mode Low Voltage (VBURL)


 5. �!$%/&0'�( 
 6. !�"#���/&0'�(


 7. 89)���/&0'�( 
 8. ;*)���/&0'�(


 9. ����!�/&0'�( 
 10. ����>�/&0'�(
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$%���- (4�«)
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Temperature (°C) Temperature (°C)

Temperature (°C) Temperature (°C)

Temperature (°C) Temperature (°C)

Operating Supply Current (IOP1) Feedback Voltage Reference (VREF)

Transconductance of gm amp (Gm) FB Open Loop Protection (VFB_OLP)

Overload Protection (VOLP) Over−Voltage Protection (VOVP)


 11. �!�+�, 1 /&0'�( 
 12. 
-���./&0'�(


 13. gm ��� +/&0'�( 
 14. FB �/)*��/&0'�(


 15. 01)*/&0'�( 
 16. 0�)*/&0'�(
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?�2@

89A!�3��

@6A�，������$����=� (ICH)�B
�$�
Q�= (ISTART)，_`4a5 VCC�b6�


��c� (CA)���，Nd 17�\e。�$����=

fg��	hi，f5�VCC%P�10 V。ji"#�
k�，l$���j���(HVREG)7�VCC�mn�10 V
��，_�\�$���B�#��= (IOP)。ol，
,)
�
���。
�
����10 VM，pq��
�����。


 17. 89A HVREG �B

VBIAS UVLO

10 V HVREG

6, 7

Drain

3

VCC

CA

VDC.link

ICH

ISTART (during startup)
Iop (during steady−state operation)

C4��B

r8�'�$�
Q，�9H'�s6�	。��

'��s6p	:tu�v�EMIw;
�wx�y�
z��'�<{$，o�	|(	�}~��(EMI)。
EMI�
�:fa�'��2<{��。'��2<{
�$�T.；��，'�<{�>��
�����

�$�2�r8� �9H�.。9H>����'

�p�EMI�����tu���'�?@，_!A�
�����������，�"L#=$����s

�，��B�� EMI C�。


 18. $%595D

t SW

IDS

t

t

f SW

no repetition

�seconds

several
miliseconds

several

tSW = 1/fSW

tSW + 1/2� fSW
MAX

tSW − 1/2� fSW
MAX

�t


-'(

FSL336LR ���=F�)�，p�%&'���
��)�，Nd�19�\e。����VFBb6$��%

��D��w$���。�E��VCOMPb6$4a


�����，&�)�$���。$Q�%&'�O

';�)�$���，(,)
���，)NF�*

4���+�。


 19. 6E"( (PWM) �/

OSC

Gate
Driver

Green−
Mode

Controller

PWM3R

R

VBIAS

RSENSE

VFB

VREF

Transconductance
Amplifier

VCOMP

VOUT

D1 D2

6,7
Drain

CC1

RC1
CC2

I

4

5

LEB

PK

����� (gm ���)
�%&'��$�t�`�VCOMPb6$4a���

��B���=_a���= �(Gd �20)。���
RSENSE�%����H#vI，l���VCOMPb6�

�)� ��¡¢v。��b6��-��2.5 V�$
�£¤���(VREF)M，�%&'�p&����a�
��=，VCOMP�¥�，¡¢v(¦。JZ!"���

$���B�§$�(�
�ME¨。�	Kx�,

$���)�� AC�6i，©L��ª4«¬M«�
�­®。
N�O，220 nF、75 k��� 220 pF�t��
� CC1、RC1 � CC2。


 20. gm ���'��

VFB

−24 �A

Sourcing current 12 �A
at 2.475 V

+24 �A

Sinking current 12 �A
at 2.525 V

960 �mho

480 �mho

2.55 VVFB VREF
(2.5 V)

2.45 V

Gm (�mho)

IEA (A)

��	
�

�����=F�)�，ol�� PWM�vI��
��$�,�	=¯ SENSEFET ��W��=，N
d 19�\e。.
 50��A ����=°=¯$��D
(3R + R = 46 k�)，±*4� D2 ��P4��²�
2.4 V。�� VCOMP�-� 2.4 V�M D1�³D，\' D2
��'P4��p´/�l���。ol，

SENSEFET ��=W�p³P,�。

�
�� (LEB)
�$� SENSEFET�%��µ�，���^��¶·
��c�¸·�¹=*4���`º»、
�^��

¼=*4��`º»'½¾¿À¨�c��3%Q�
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�=ÁW�� SENSEFET。�w�D (RSENSE)�%��
�'��3%Q�=F�)���Â"Ã����"

#h"。�	Ä1JZ�^， FSL336LR���	/0
1� (LEB)��� (Gd 19)。SENSEFET�%�Å，l�
�p�ÆM�$Ç� PWM vI� (tLEB)。

)*�/

�?�	*+���? (OLP)、���? (OVP)、
-��. (UVLO)、�����? (FB_OLP)��7�
5 (TSD)。\�J4�?�	R�261@F��#
�。��J4�?��RÈ���� IC��，,)5
6
���，ol	|�"ÉÊ��� PCB�¢��!
"�B�OS
。NK�Â>�!"，��pËÌ，

( SENSEFET��n�5。�MT3�Í$��?�M
)�，'8
�261@�k�,�������$

��I�^Î。$��?�M)��ÍM，VCC�p�

�$���j����� 10 V，fPËÌ��。JZ
$��?�M)�3
fn¼P1@M� (650 ms)�J
Ï。�ÐP 650 ms�M，pq�$������_
�
VCC。VCC�%P UVLO�:Ì�� VSTOP (7 V)�M，p
»/�?�	，$����=�Ñ¸��Ò4b6`

VCC ��c���。Ó VCC �%P UVLO �@6��，
VSTART (8 V)�M，º»Ã�Ô�。��JZÕ�，2
61@�	O'#Ö�	�q��� SENSEFET���
�，fP1U>�×�。

���� (OLP)
��.;�(��=oØ
<��-�
.�。J

Z!"�，^��Í�?��，&��? SMPS。�
�，Ù� SMPS�Ã�#�，OLP���=3�(�µi
§@6A�H��	hi。�	V>�ÂJZ"ÚC

�#�h"，$�T.ÛW (40 ms)���p�.JL
µi!"TLÜÃ���!" (Gd 21)。�=F��
��Ý3,��'��$��=，
Þ$���I-

�l�'�，$��� (VO)�p
5¾X.��'�。
Jß3
���b6��，&�B�$��%&'�

�$��=。�Ë VCOMP�9?B�。VCOMP�%P 3 V
M，p�Í$�T. OLP�ÛW (40 ms)。�lÛW?
Å，��Ô�pËÌ，Nd 22�\e。


 21. 01)*���/

VCOMP

VOLP

5
OLP

OSC

Gate
Driver

PWM3R

R

RSENSE

LEB

S

Q

Q

R

OLP

40 ms
Delay


 22. 01)* (OLP) 5D

40 msSS

Overloading

20 ms

Overloading
Stops

Normal
with SS

650 ms

VSTART
VSTOP

HVREG

VCC

IDS 40 ms

Overloading

Overloading
Stops

650 ms

Power on

��� (TSD)
SENSEFET �)� IC ����
àY�Õ8	�w

SENSEFET��9:。J9-� 135°C�M，p�Í7�
5。9:
5 60°C M，p1@ FSL336LR。

0�)* (OVP)
NK�56��8���o�áaâZ��Â>

�， VCOMP�p'ã@���!"�Õ�ä�，&�

%Qå�` SMPS�B��'�=，fP[E OLP。J
Z!"�，��`$��B�	�'	:，� OLP��
Í?/，$���O	æ-�	X.��。�\Ì�

ÂJZÂ]，��	���? (OVP)���。
N�
^，O�� VCC�ç)$���，Ó VCC�-� 24.5 V
M，p[E OVP，H�%Q��Ô�ËÌ。�V>�
Ã�#�A��Í OVP，VCC�^�
���� 24.5 V
(£Gd 23)。


 23. 0�)*�/

VCC

VOVP

2
OVP

OSC

Gate
Driver

PWM3R

R

RSENSE

LEB

S

Q

Q

R

OVP


-�/)* (FB_OLP)
�Â��8�>�M，è¾L��b6�Æ��B

�D，"� VCOMP �3'ã@���!"�Õ��

�，VFB�=�é
5 IC�a��ê。ë� OLP�� OVP
=	�JZ!"��? SMPS，C FB_OLP�O'
�
SENSEFET�$�^Î。NK�� FB_OLP，� OLP�§
OVP�[E?/，$���æì¯__��X.��。
VFB�
5 0.5 V�'�M，p�Í FB_OLP，&�ËÌ
��Ô�。�V>�@6A��Â"ÚC��ÍÂ

]，�!@6A�l�	3g�q�hi。
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 24. 
-�7)*�/

VFB

VFB_OLP

4
FB_OLP

RL

RH

VOUT

OSC

Gate
Driver

PWM3R

R

RSENSE

LEB

S

Q

Q

R

FB_OLP

889

$�!@6��@6Å，3íîB� SENSEFET��
=。ïð!@6M�� 10 ms，Nd 25�\e，@6�
k�!A SENSEFET��=+ñ`É。$������
����+ñÉÊ，&�©ò3ó���、����

�c��Ã�#�×�。$��c�$���+ñÉ

Ê，&�aô�©ò\)�$���。!@6=��

�\Ì���b�，_
�¸·*4�$�^Î。


 25. ��889

1.25 ms

8−Steps

Soft−start envelope

ILIM

t

0.2I LIM

Drain Current

����9:

��'k:�
�GHF����I，FSL336LR
3H��õF�。9 (�
�，COMP�b6��
(VCOMP)=3
�。Nd 26�\e，����
5
VBURL�'�M，��26H��õ"#F�。lM，

��Ô�p:Ì，$����é
�，
��c�ö

��GH�=(�。J3%Q VCOMP���。
Þl

�-� VBURH，��Ô�pº»。VCOMP�9Ù
�，

1»$d�k。�õ"#F�3#Ö�	�q�

SENSEFET����Ô�，_
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VCOMP
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Switching
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Switching
disabled

VBURL

����9:
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�÷Ioø。FSL306LR�ù� VCOMP�b6��ç)$

�(�×�。9 $�(�(¦，VCOMP�=3
�，

��'�=+ñ�
，Nd 27�\e。
Þ VCOMP��


5 0.8 V，H��õF�/��'�3� 21 kHz��
23 kHz�?��2。��õF��，9H'�s6F�
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Switching frequency
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47 kHz

21 kHz
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Nd 28�\e，PWM�vI����b6$4a	

��ó� 46 k��$��D (3R + R)。Ó$�*4��
50��A�G�=�
QM，ILIMIT�b6$� Rx�
��
Dû�	� 46 k��_e��D�。N， FSL336LR��ï
ð SENSEFET�W�,=� 1.8 A。��� ILIMIT�b6

�a�?�ü� RX，Op,=��� 1.2 A。ýþ'
���OH� RX���：

1.8 A : 1.2 A � (46 k� � Rx) : Rx (eq. 1)


 28. ;,"#

4
Transconductance

Amplifier

PWM

R

VSENSE

VBIAS

3
ILIMIT

5

RX

IPK

3R

VREF

VCOMP

VFB

<=FG

�#%� �!>& PKG H?I@†

$%AJ?% (m� 8)

;, RDS(ON),MAX

85 VAC B 265 VAC & �K� (m� 9)

���� (È 10) 

���

FSL336LRN −40°C~125°C 7−DIP É 1.8 A 4 � 9 W 20 W

FSL336LRLX 7−LSOP LÊ�L¡

†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.

8. tu�1�v=���T。
9. 50°C a��ux)¬Ë´ÃÄ*�v=NÌfÍ�T。
10.Î� 15 V ����
�,。���
��1�v=���T。

SENSEFET is registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States
and/or other countries.

http://www.onsemi.cn/


PDIP−7 (PDIP−8 LESS PIN 6)
CASE 626A

ISSUE C
DATE 22 APR 2015

SCALE 1:1
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b2
NOTE 8

D

b

L

A1

A

eB

XXXXXXXXX
AWL

YYWWG

E

GENERIC
MARKING DIAGRAM*

XXXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
G = Pb−Free Package

A

TOP VIEW

C

SEATING
PLANE

0.010 C A
SIDE VIEW

END VIEW

END VIEW

WITH LEADS CONSTRAINED

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: INCHES.
3. DIMENSIONS A, A1 AND L ARE MEASURED WITH THE PACK-

AGE SEATED IN JEDEC SEATING PLANE GAUGE GS−3.
4. DIMENSIONS D, D1 AND E1 DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS. MOLD FLASH OR PROTRUSIONS ARE
NOT TO EXCEED 0.10 INCH.

5. DIMENSION E IS MEASURED AT A POINT 0.015 BELOW DATUM
PLANE H WITH THE LEADS CONSTRAINED PERPENDICULAR
TO DATUM C.

6. DIMENSION eB IS MEASURED AT THE LEAD TIPS WITH THE
LEADS UNCONSTRAINED.

7. DATUM PLANE H IS COINCIDENT WITH THE BOTTOM OF THE
LEADS, WHERE THE LEADS EXIT THE BODY.

8. PACKAGE CONTOUR IS OPTIONAL (ROUNDED OR SQUARE
CORNERS).

E1

M

8X

c

D1

B

H

NOTE 5

e

e/2
A2

NOTE 3

M B M NOTE 6

M

DIM MIN MAX
INCHES

A −−−− 0.210
A1 0.015 −−−−

b 0.014 0.022

C 0.008 0.014
D 0.355 0.400
D1 0.005 −−−−

e 0.100 BSC

E 0.300 0.325

M −−−− 10

−−− 5.33
0.38 −−−

0.35 0.56

0.20 0.36
9.02 10.16
0.13 −−−

2.54 BSC

7.62 8.26

−−− 10

MIN MAX
MILLIMETERS

E1 0.240 0.280 6.10 7.11

b2

eB −−−− 0.430 −−− 10.92

0.060 TYP 1.52 TYP

A2 0.115 0.195 2.92 4.95

L 0.115 0.150 2.92 3.81
°°

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb−Free indicator, “G” or microdot “�”, may
or may not be present. Some products may
not follow the Generic Marking.
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and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
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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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