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 �
 ���� RDS(ON_MAX)

����������

��

(VIN = 350 V ~ 400 V)
(�� 1, 2)

������������

�

(VIN = 350 V ~ 400 V) 
(�� 1, 2) Shipping

FLS2100XS 9−SIP
(Pb−Free)

−40°C �
130°C

0.51 � 400 W 180 W 475 Units /
Tube

FLS1800XS 0.95 � 260 W 120 W

FLS1700XS 1.25 � 200 W 100 W

FLS1600XS 1.55 � 160 W 80 W

1. ������	
����。
2. 
���� 50°C ���������	
������。
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1 2 3 4 5 6 7 9 10
VDL AR RT CS SG PG LVCC HVCC VCTR

8

� 3. �
�

����

��
 !� ��

1 VDL �����	
MOSFET� !，#$%&�'(��。

2 AR )���
*���+,�-.��/0123�45�4。67���4�8�
0.2 V，9:�+,�;<3�=�>
�?;<�@A�。

3 RT ����
BC��D�。�EF，GH�I%&����，�JKL��4����D�。

4 CS ����
MN(O�	
MOSFET�4(。�PF，Q4�-R�����。

5 SG ����>�F。

6 PG ����4SF。���%&��	
MOSFET�S!。

7 LVCC ����>�IC��44�。

8 NC T%&

9 HVCC �����	U!V�4W
IC��44�。

10 VCTR �����	
MOSFET� !。�PF，��?%&����。
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�"����# (XYZ:��，TA = 25°C)

 
 $! �%# ��# &'

VDS 	
 S!4� (VDL−VCTR [ VCTR−PG) 500 V

LVCC �	4S4� −0.3 25.0 V

HVCC � VCTR �	
VCC����	 !4� −0.3 25.0 V

HVCC �	\�4S4� −0.3 525.0 V

VAR ]�;3����4� −0.3 LVCC V

VCS 4(MN (CS) ����4� −5.0 1.0 V

VRT RT ����4� −0.3 5.0 V

dVCTR/dt �^��	 MOSFET  !4���_� 50 V/ns

PD `�a (Note 3) FLS2100XS 12.0 W

FLS1800XS 11.7

FLS1700XS 11.6

FLS1600XS 11.5

TJ 	
�� (�� 4) +150 °C

bc�A��� (�� 4) −40 +130

TSTG d!��ef −55 +150 °C

MOSFET �(

VDRG  U!4� (RGS = 1 M�) 500 V

VGS US! (GND) 4� ±30 V

IDM  !g"4( (�� 5) FLS2100XS 32 A

FLS1800XS 23

FLS1700XS 20

FLS1600XS 18

ID %� !4( FLS2100XS TC = 25°C 10.5 A

TC = 100°C 6.5

FLS1800XS TC = 25°C 7.0

TC = 100°C 4.5

FLS1700XS TC = 25°C 6.0

TC = 100°C 3.9

FLS1600XS TC = 25°C 4.5

TC = 100°C 2.7

�
�(

hi bcjkhi 5 ~ 7 kgf⋅cm

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.
(#lmn) 
674�oO	
pq$r�%��$ef，?&�s'tu。67oO��v(�$，wTx�y?&�s，�s'z{?&tu，|}
�~�。
3. �)* MOSFET ��z#�，���* MOSFET �`�a。
4. 9bc�A���	
$+�
��+�s。
5. g"��+�
	
��。

THERMAL CHARACTERISTICS (XYZ:��，TA = 25°C)

 
 $! !# &'

�JC ������
()* MOSFET ��z#) FLS2100XS 10.44 °C/W

FLS1800XS 10.68

FLS1700XS 10.79

FLS1600XS 10.89

https://www.onsemi.cn/
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�"	� (XYZ:��，TA = 25°C)  

 
 $! #$%� �%# ��# ��# &'

MOSFET �(

BVDSS  S!,�4� ID = 200 �A, TA = 25°C 500 V

ID = 200 �A, TA = 125°C 540

RDS(ON) z#4� FLS2100XS VGS = 10 V, ID = 6.0 A 0.41 0.51 �

FLS1800XS VGS = 10 V, ID = 3.0 A 0.77 0.95

FLS1700XS VGS = 10 V, ID = 2.0 A 1.00 1.25

FLS1600XS VGS = 10 V, ID = 2.25 A 1.25 1.55

trr -/!�0�����
(�� 6)

FLS2100XS VGS = 0 V, IDiode = 10.5 A, 
dIDiode/dt = 100 A/�s

120 ns

FLS1800XS VGS = 0 V, IDiode = 7.0 A, 
dIDiode/dt = 100 A/�s

160

FLS1700XS VGS = 0 V, IDiode = 6.0 A, 
dIDiode/dt = 100 A/�s

160

FLS1600XS VGS = 0 V, IDiode = 5.0 A, 
dIDiode/dt = 100 A/�s

65

�&�(

ILK 7� 4( HVCC = VCTR = 500 V 50 �A

IQHVCC HVCC ��4S4( (HVCCUV+) − 0.1 V 50 120 �A

IQLVCC LVCC ��4S4( (LVCCUV+) − 0.1 V 100 200 �A

IOHVCC HVCC A�4S4(
(RMS$)

fOSC = 100 kHz 6 9 mA

T�� 100 200 �A

IOLVCC LVCC A�4S4(
(RMS$)

fOSC = 100 kHz 7 11 mA

T�� 2 4 mA

UVLO �(

LVCCUV+ LVCC 4S�����$ (LVCC �@) 11.2 12.5 13.8 V

LVCCUV− LVCC 4S��Q��$ (LVCC 8�) 8.9 10.0 11.1 V

LVCCUVH LVCC 4S����4� 2.50 V

HVCCUV+ HVCC 4S�����$ (HVCC �@) 8.2 9.2 10.2 V

HVCCUV− HVCC 4S��Q��$ (HVCC 8�) 7.8 8.7 9.6 V

HVCCUVH HVCC 4S����4� 0.5 V

�'�)*(�(

VRT V−I ��?�$4� RT = 5.2 k� 1.5 2.0 2.5 V

fOSC ����D� 94 100 106 kHz

DC ��9�� 48 50 52 %

fSS :123�;@D� fSS = fOSC + 40 kHz, 
RT = 5.2 k�

140 kHz

tSS :123��  2 3 4 ms

https://www.onsemi.cn/
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�"	� (XYZ:��，TA = 25°C) (continued)

 
 &'��#��#�%##$%�$!

+,�(

VCssH ;@4���4 CSS 0.9 1.0 1.1 V

VCssL ;@4��<4 CSS [;3 0.16 0.20 0.24 V

VOVP LVCC O��+ LVCC > 21 V 21 23 25 V

VAOCP AOCP ¡$4� −1.0 −0.9 −0.8 V

tBAO AOCP ¢£�  (�� 6) VCS < VAOCP 50 ns

VOCP OCP ¡4� −0.64 −0.58 −0.52 V

tBO OCP ¢£�  (�� 6) VCS < VOCP 1.0 1.5 2.0 �s

tDA ¤�� （�	）= VAOCP MN��§ (�� 6) 250 400 ns

TSD ��§�� (�� 6) +120 +135 +150 °C

)-�*���(

DT ¨>�  (�� 7) 350 ns

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. 
(#lmn) 
XYZ:��，“4©ª�”r«�%���9%N¬­&@�A®�s#¯。67*B�­&@°±，A®�s�sC“4©ª�”r«
�9%�s#¯B�{。
6. �#¯²³´�y；¶AOC�BDN¬。
7. ·�v(#¯¸¹��y，EF* EDS（º»N¬）OC�MN。
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(v(* TA = 25°C @N¹�ª�¼½-¾��。)
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���+	/

(v(* TA = 25°C @N¹�ª�¼½-¾��。) (continued)
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�+��

����。

FLS−XS��()���7����MOSFET,t�*

��50%�uvw。B����!��"��350 ns�}
M~�U�,r�15"�。

Dead Time

High−Side
MOSFET

Gate Drive

Low−Side
MOSFET

Gate Drive

Time

� 15. MOSFET 123C	


��	
�:

FLS−XS����8�	
 <�,r��16�"�。

B��, RT��8]	
B�2 V, <�8��CT�#

�88�����8�W� $�RT������8��

(ICTC)2
��。��,��
�!��ICTC����

��。

VREF ICTC

2ICTCICTC
CT

3 V

1 V

Divider
Gate Drive

2 V
RT

S

R

Q

−Q

F/F

3

� 16. �4����'�

�
��:

�17d�� �!��%38]� ¡¢, &�� 

��ZVS��£���
��Ww。"�8]��¤¥�

�
�
K	
。�18d��RT���%389#?,
&�'¦��§
5�¨[�RT��，��¤¥��


�。

\h��
�)©r(:

fmin �
5.2 k�

Rmin

� 100 (kHz)
(eq. 1)

)M'¦§
5�$>8]��0.2 V,ª\^��
�

*M�:

fmax � �5.2 k�

Rmin

�
4.68 k�

Rmax
�� 100 (kHz)

(eq. 2)

0.6

0.8
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Gain
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Soft−Start

fmin fnormal fmax fISS

Frequency (kHz)

� 17. �������D567

LVCC VDL

PGSG

CS

AR

RT

RSS
Rmin

CSS

Rmax FLS−XS

� 18. .�����

���NB=7%«, +¬8��^,"�8]�+,
	­&®��¯� �!��8]� 。'�� �

!��8]� ���
��Ww, �yz�=7,�
,°±�
�(fISS)X(²³��
�,´["�8]�
µ�N。BRT��-�¨�RC �s89,¶��µ�=
789,r�18"�。FLS-XS�����(��3 ms�
���=7,.·/¸���=789�°±
��

��40 kHz,B=7!°�¹0��º»�，�	��

8��+,r�19"�。(¼�=7�°±
�)©

r(:

fISS � �5.2 k�

Rmin

�
5.2 k�

RSS

�� 100 � 40 (kHz)
(eq. 3)
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�P½¾，/�=7�°±
�(?�� 89� 


��(fO)��[12。�=7U���RCU�P¿�
1�À2。RC U�P¿�:

� � RSS � CSS (eq. 4)

fs

fISS

40 kHz

Control Loop
Take Over

Time

� 19. 8ECF.�G9

����：

FLS−XS��Á[�	B��8�8]ÂS45�

?�@�.Uyz�7�=。r�20>�21"�, �
ÃÂS�@�., M1��Ä�t��V−I�!�ÅÆ
�。CSS�±�8,´[�CSS 6Ç��VCss�[�VCssL。

ÈÉ,"��@�.Å�?, M1 ��，��V−I�!�
12。FLS−XS���=7/Ê�±���Ë。rÌ

�@�.�zB�VCss ���VCssL>�VCssH8ÍR�(,
���Ëµ¶ÎN, VCssÏ���,´[���VCssH,È
É CSSÐ M1 �8。

Rmin RSS

CSS

AR

RT

3

2

2 V

V−I Converter

“H” = disable

Switching
Shutdown

5 k

M1

VCssH /
VCssL

R

S
QLVCC good

OVP
OCP
AOCP
TSD

� 20. AR �������

ÂS�@�.É, FLS−XSB NU��tstop �ÅÆ

�,��VCss��t���VCssL。FLS−XS� NU�7

©r(:

tSTOP � CSS � ��RSS � RMIN
� 	 5 k�}

(eq. 5)

�=7U� ts/s�ÑÒÓËÔ (4) (?。

(a) (a) (a)(b) (b) (b)

VCssH
VCssL

tstop tS/S

ICr

VAR

LVCC

(a) Protections are triggered
(b) FLS−XS restarts

� 21. :C;E<=

����：

FLS−XS���¹0�Õ�@�.，r���@�(O
CP)、OP���@�(AOCP)、�]�@�(OVP)>��

���(TSD)。(8�@�.��7�=DÔ�@�.,
r�22"�。

rÌ�zÖ)R�,���Ë/ÎN, ��MOSFET �

×��。Ø�LVCC�[�LVCC  N8]�10 VÙ�AR 9

Ú��8ÍU, �@�.Å�?。FLS−XSB�LVCC�

��±8] 12.5 V U12ÛP�K。

LVCC

LVCC Good
VREF

Internal
Bias

Auto−Restart
Protection

Switching
Shutdown

10 / 12.5 V

LVCC good

OCP
AOCP

OVP
TSD

VCssH/VCssL

S

R

Q

−Q

F/F

AR Signal
AR 2

7

� 22. +,��

�����(OCP)：�ØÜÝ���8]Þ[���

−0.58 VU,���@�.ÅÂSt��MOSFET �×�

�。¯�@�.��0 1.5 ms���ßU,��*N

=7»���à��。

�������(AOCP)：rÌÊáâ���45ã

9, di/dt+P��^8�;BÂS���@ä��

MOSFET。rÌÜÝ��8]Þ[���−0.9 V,ÂSO
P���@, �å���ßU。

�����(OVP)：�Ø�LVCC���23 VU,ÂS�

OVP。Øx]��,æçè*��VCC[����U,
��¯�@�.。
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� !�(TSD)：/�MOSFET>	
�IC?�é0ê

��,�æ�	
�ICÜÝ�MOSFET�OP�ë。rÌ

ë�ì�^í 130°C,ÂS���。

"��#$���%&：

����ÜÝî48�,t	��+�0ï8],r
�23>�24"�。�oÜÝÓÔ�gÜÝ8*�+�

�c, <ð=oÜÝÓÔ�ÜÝ9Ú��-���E

F。

Cr

Np Ns

Ns

VCS

CS

SG PG
Rsense

Ids

Ids
VCS

Control
IC

� 23. �>?#

Control
IC

Np Ns

Ids

VCS

VCS

Ns
Rsense

PG

Cr

SG

Ids

CS

� 24. H>?#

PCB '()*：
�zuvw>Íñ./�ò��.ð?x]��+

�0�EF、?x]�ÊáÇî8ó�>ôõ，õõ

。(ð�PCBö÷�RT��12�	
@A	­�°á

8�9ø3ù��0ò�。Ø����MOSFET4�Ä
�U，°á8��+�k�ÓXS+-x。��>T

ÓX�k�;Äú8��"Ù���RT���，,�-

xû0�MOSFET�Ä�U«。üý�þB�PCBö÷
�/�RT���12�	
@A�°á8��9��。

�25d�uvÍñR�(�yB。

� 25. 6,-I@JK

UniFET is a trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or other
countries.
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under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

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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