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 DCFC�� AC-DC�) DC-DC����%��*+。

� 1. ������������

������ PFC���
���

�,��-./0 (PFC)�1� (��2#3�42#561�)�0�7�8�9��:，
�;8��<=>�。PFC�&'�(�
?@� DCFC�������。!ABC (SiC) �
�DE���F� PFC�&'�(G��HIJ，KL��MNOP��QR�。

56 PFC�ST�G��9U&'�(VW，��XU&'�(G�Y�,Z��[��。
\ 2�]^� DCFC�_��`	� PFC�a(。b��
�����cd��e fg�!。
T-�hi"j (T-NPC)�) I-NPC�&'�(#$�k�l����mn�%ofgp�。
6-switch���(���fg� perse。

http://www.onsemi.cn/
https://www.onsemi.cn/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets
https://www.onsemi.cn/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets
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� 2. �� DCFC�	�� PFC���
���. T-NPC (!")、6-switch ($")
 I-NPC (%	)

q��rs&')��%�(t�T���-u�a(���.。6-switch��&'�(��
���va(，#`� 900 V �4 1200 V ��k�8VW�����
���w。)*
SiC MOSFET−xy�2� RDS on (6−40 m�)�cz��+�H{，|d��
}y 15 kW
�� ���,~。

)U-�.W�����H{�!����h ，P� ?，�B�&'，K��3�

1����，O��BG/h。T-�hi�" (T-NPC) ���U��v&'�(，#�
1200 V�3�% (�fg���k���)，�hi0� 2 650 V�k�1�1。I-NPC����
��va(，G �$� 650 V�k�VW。650 V SiC MOSFET�4 IGBT%&�2�mn��
.�)���v&'�(�!���{。

� 3. F1−2 PACK SiC MOSFET�&'(). 1200 V，10 m�

DC-DC�
���

��� DC-DC��$��，'�����U3�&'�(：$�LLC5��$% (LLC��$
%)、$��,f2#� (DAB)�6�T$� (ZVT)��$% (DAB-ZVT��$%)�)$��,6�
T$��$% (ZVT�$%) (\ 4、5�) 6)。

http://www.onsemi.cn/
https://www.onsemi.cn/products/discrete-power-modules/power-modules/silicon-carbide-sic-modules#products=fi0xMH52YWx1ZX4xfk5PTiBBRUMtUSBBTkQgUFBBUH4yMjUwMjh+dmFsdWV+MX4xMjAwLjB+
https://www.onsemi.cn/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets#products=fi0xMH52YWx1ZX4xfk5PTiBBRUMtUSBBTkQgUFBBUH4yMjUxOTB+dmFsdWV+MX42NTAuMH4=
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*' LLC��+

LLC ��$%���6VW�6�Tk� (ZVS)，Z��5�7����——���6VW
�6��k� (ZCS)�)��5�7�8�*��9`��+?�。����:��7�;
j (FM)�1�，�1���i,�5�7��，)G ��� !��Tp���¡+，LLC�
� ?¢.�<。£�，/��¤o;j{#0¥�=¦;j (PWM)�%;7,�o，>j
���7�N§)M?。1$，)�¤oVW�@�A¨B2�©Cª� LLC�§j«¬
>�®¯h。°±，OD� LLCs��$%���&2)Z²1��³��3。�E8F，
�2G �,�G���T,~´���，)/4��µV¶�o;7) PWM��/�§j·
¸�k¹º �，LLC���UH�I��&'。b14G�P��� ?，��)»�J
R¼K���9`$���H{。LLC�G��� CLLC��fg��VW，)�q�U®¯
�&'�(。

� 4. *' LLC��,�

*'/�0��' (DAB)����, (ZVT)��,�

½2��Z²3�&'�(� DAB-ZVT��$%9`	"。)�K��PWM��，�E
8F，��� LLC��$%��¾�§j。DAB�G�LM�����$��, ZVT��$%�
¿À，5Á�Â%���6，)�B�ÃÄ���63�，KL���k�4�mn�Å�

(tÆÇ�T。È
VW� ZVT，)��$%G��© �!��T,~´P�Ét� 
?。)�
ÊË 800 V�) 400 V��Ì�TÍv���%8F��6�-u。DAB�� PWM�
��½8�ÎÏ。�/，b7g
#�$%��ÐÑÒ (EMI)�7N�;71����ÓQ。
°±，�Ôt�k�7�，1���OP��Q��³��H。#$Z²3�，DAB���U
fg�Õ�&'�(，����
Ö���%��#����{)o%��H{��。

� 5. *'/�6 DAB ZVT��,�

http://www.onsemi.cn/


www.onsemi.cn
5

*'/� ZVT��,�

�
¾gp�，���$��, ZVT (\ 6)�8£���G��+×，5ØR��8��。
)U&'�(���% DAB�Ù9，5"
��6��Â%�3��½8���S�ÚÛ。�
Â%��mn &T��Üg�T，)!%ÝÞ��0�)Ü�，-°，ßà��á�，

�mn �Üg�TG I$!��T��â�:。)U¡+�!��T�1�� (ã�

���%)�G �2IJh，#`9���UV (�2G��!��T)�L;DW8。)ä�X
TO1Y<6，|d�ãåZ[â��)�T�(t+，1Z�&'�(æ¾�!�!P

�,Z4�Î�h 。

SiC-xy�.� � DC-DC��#�$��$����9`o%)`	��H{，��

 15 kW。��7�2ç
\�ÀT%)�Â%���，)�\�3��H{�±��
�。

� 6. *'/� ZVT��,�


���	89

è]^�&'�(é�9UÀ�，½8(±�!ê)ë_。\ 7��^��
���
���
�$�LLC�$%���`	��{。��,�，k��!��T��D��，O#�
600 V�) 650 V��ì��T%�。650 V SiC MOSFET、650 V SuperFET3 ��í® (FR)
MOSFET�) 650 V FS4 IGBT�!2ç
�H1Z�1���。Zä，�
�m6��mn)
3�%�� 650 V��`ì�Tî�。)���va(=a¾mk�，)2ç
KL�+��
)��bï，)!Ec����ÀT%。)U&'�(�'�di���，%�2GL�#

k����v�(,�，§j«¬��(±�®¯ðR。f2#���f2#�G�©³�

@���6)��6OD4ñò，��Xo���
Ö���%���)�T��。

http://www.onsemi.cn/
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https://www.onsemi.cn/products/discrete-power-modules/silicon-carbide-sic/silicon-carbide-sic-mosfets#products=fjIyNTE5MH52YWx1ZX4xfjY1MC4wfg==
https://www.onsemi.cn/products/discrete-power-modules/mosfets#products=fjI1MDIzMzd+dmFsdWV+Mn42NTB+NjUwIFZ+
https://www.onsemi.cn/products/discrete-power-modules/mosfets#products=fjI1MDIzMzd+dmFsdWV+Mn42NTB+NjUwIFZ+
https://www.onsemi.cn/products/discrete-power-modules/igbts#products=fi0xMH52YWx1ZX4xfk5PTiBBRUMtUSBBTkQgUFBBUH4yNTAyNDcyfnZhbHVlfjF+NjUwfg==
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� 7. ��;*' LLC �,�-�<89=>�?@A

(B�C&	�D��E��FG8��)，=H�?I�

H�?��

�
��63�，ã\ 6�è^，G�29U�H{，��KG�#�1Z�&'�(。�

 400 V�) 800 V���ÌÍv)$�3�，650 V ) 1200 V � SiC e|ó�mn#`�ô
|�h>��H{。È
?6Ügí®|h，%Có��õ,�，)�%���>ö�3

�h ) ?，��<��M?)3���®¯h。Có�mn，ã Hyperfast、UltraFast�)
Stealth，G�����9`2>�f÷���õ，5�øùh )>®¯h。���úû
ü3���H{ (\ 6)��
�T!�3��8FO16。%$�3�1Z��，�$
�3��，�mn�ýþÜg�Tî
!��T，���úûüXT�，�mn���)�

.+��:。`g�$��,�$% (�Â���6)，0ãè�h�Yä，��U3�¬
($�4�úûü3�)��K����ÆÇ�T�mn。��_�`g$��,�$%�
1200 V�4 1700 V�(t�mn���，X�!�!L;DW8。
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