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1 Ú ó

SiC á�Pk`û�Ôn!zÆ9>Æ5�,
®¤�#��põÇì��ÄÀá�. SiC (³
^�AÄ (JBS) �4+�'u�AÄ�4+3�
��ªek�p�LZ>6N� [1,2], ���ªe
�¦>6�$, {ä>Ø�p. �'u PIN �4
+, Ù�Ï>{!'��Ñ�$, ��¡EA5�
Ð. JBS �4+(Ü
 PIN Ú�AÄ�4+�`:,
®¤��«FpØ!Fp§!p��n�õÇ�
4+ [3].

SiC JBS �4+ÚDÚ�õÇm'ì���¡
�X�Ï>{ÚÂB>Ø�gñ. �XÂB>Ø�
Jp�Ï>{×�O�, �Ï�Ñ¤�pØõÇm
'ì�Ø��À���Ï�. ÏL p+ î�3NS
/¤2Ä(â»
~5�4+�Ï>{ÚÂB>
Ø�m���. 3�Ó�ÂB>Øe, SiC 2Ä(�
4+U¢y����Ï>{ [4], ü$�Ï�Ñ. 2
Ä(�¢yI�3lf5\/¤ p+ î���?1
�g	ò)�. éu2Ä( JBS �4+�g	ò�
Ì( p+ «� p+ î�m�@�éO¤���'�
�Eâ, @�� ��U¬éì�5U�)K�.
�©¦^���[^� ISE-TCAD ï��ý, ïÄ


@� �é 4H-SiC 2Ä( JBS �4+���A
5�K�.

2 ì�(�Ú�.

�©�[�ì�(�Xã 1 ¤«, ã¥ x �@
� �. T(�dü� JBS �4+��©�
¤.

ì��Ì�(�ëêÀ�Xe: Ì( p+ «
� , ß Ý � 1 × 1018 cm−3, ( � � 0.8 µm, p+

« � ^ ° Ú m å þ � 6 µm; p+ î � � , ß Ý
� 1 × 1018 cm−3, (�� 0.8 µm, ^°Úmå�
� 6 µm, Ì(Úî�æ^Ó�Ü1��¢y; 	ò
�oþÝ� 40 µm (Ù¥1�	ò�� 19 µm, 1�
	ò�� 21 µm), �,ßÝ� 5 × 1015 cm−3; �.
þÝ� 20 µm, �,ßÝ� 1 × 1019 cm−3.

�AÄ�>�³^pÝ�� 1.25 eV, �AÄ�
>�.¥�Ä
�AÄ³^ü$�AÚ�AÄ³
^�B�A [5]. >fÚ�Ç�-ElzÇ αn Ú αp

�>| E �'X�L«�

αn = an exp
(
− bn

E

)
,

αp = ap exp
(
− bp

E

)
,

(1)
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Ù¥ëê an, bn, ap, bp ���g©z [6]. �.9
ëê��(53©z [7] ¥®��y¢, �©Ø
2Kã.

ã 1 �©�[� SiC p+ 2Ä( JBS �4+(�

3 �ý©Û

� © ¦ ^ ISE-TCAD ^ � é 4H-SiC 2 Ä
( JBS �4+?1���>6�Ý->Ø (J-V )
A5��ý.

3.1 ������ÂÂÂBBBAAA555

ã 2 ¤«�@� � x éì���ÂBA5
�K�. 3�� �e, Ú\î��� JBS �4+
�ÂB>ØwÍJp; 
2Ä( JBS �4+�Â
B>ØK²wÉ�@� ��K�, �X@� 

ã 2 @� � x éì���ÂBA5�K�

� x �O�ì��ÂB>Ø¥eüª³. x = 4 µm
� x = 0 �', ì��ÂB>Øü$
� 11%.
� x = 6 µm (=Ì(Úî�� p+ «�p��)
�, Â B > Ø � � � 4625 V, � Ø � 3 @ �  
� (x = 0 µm, =Ì(Úî�°(éO) ��Â
B>ØÄ���.

ã 3 ¤«�ØÓ@� �e��ÂB�>|
�©Ù�¹. éO(��>|3Y²��þ¥yé
Ð�±Ï5©Ù, Xã 3(a) ¤«. z�2Ä(þ!
/©ú
>Øüá, ü$
>|8¥�ºx, l

�y
ì��pÂB>Ø. 
�@� � x Ø�"
�Ø´�p����¹e, >|3Y²��þ�±
Ï5©Ù�»�, Xã 3(b)—(d) ¤«. �X@� 
� x �O�, ù�y��\²w, ù¦�ÂB3p
>| �Jcu), l
��ì�ÂB>Ø�eü.
�Ì( p+ «Ú p+ î�� � £���©Ù�
�/, >|©Ùq¡E�
éO(���±Ï5©
Ù, Xã 3(e) ¤«, d�ÂB>Ø�ã 3(a) �Ó.

d±þ¤ã��, éO(�Ú��(�k�q
�ûÐ�ÂBA5, 
@� ���3¬wÍü$
ì��ÂB>Ø.

3.2 ������AAA555

ã 4 ¤«�@� � x éì���A5�
K�. 3�� �e, Ú\î�� JBS �4+�
�Ï>{k¤O�, ù´Ï�î���3¦�>
6Ï�CÄ, l
���Ï>{C�, 
3�$�
��>Ø (1.6 V) e, @� �é��A5A�v
kK�.

ã 5 ¤«�����>Ø (3 V) eéO(�
Ú��(���A5�'�. lã 5 �±wÑ:
3 2 V ±e, éO(�Ú��(����A5­
�Ä��±��. 
���>Ø�u 2 V �, §
����A5Åìu)
©l, ��(����
­�m© l�5A�. ù´du JBS �4+
���>6Ì�´�AÄ>6¤©, 3Ì(Úî
�� p+ «��©Ù��¹e, >63 p+ î�?
É� p-n (Ñ¦«�{N��²w. dã 6 >6
�Ý |J | �©Ù�±wÑ, ��(��>6Ï´
�'uéO(�u)
wÍUC, �Ï´»�Ä,
l
3�>6e¥y���Gé>{. ,	, 3
�����>Øe p-n (Ñ¦«ÅìÐ°, ù�
Gé>{��O�, l
��ì����A5Å
ì l�5«. Ó���Ï���
ã 2 ¥�
�(����>6�Ý3p���>Øe�u
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éO(�.
nþ��, 3�$��>Øe@� �A�Ø

K�ì����A5, �3��>6����¹e,
éO(�äk�$�Gé>{.

ã 3 ØÓ@� �e��ÂB�>|©Ù�¹ (a) x = 0 µm; (b) x = 1 µm; (c) x = 2µm; (d) x = 4 µm; (e) x = 6 µm

ã 4 @� � x éì���A5�K�
ã 5 �����>Ø (3 V) eéO(�Ú��(��
�A5�'�
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ã 6 ��>Ø (3 V) eéO(�Ú��(��>6�Ý©Ù (a) éO(�, x = 0; (b) ��(�, x = 6

4 ( Ø

4H-SiC 2Ä( JBS �4+ù�#.(�ì�,
3�Ï>{����¹e�'~5 JBS U¢y�
p�ÂB>Ø, ò?�Úu� 4H-SiC JBS �4+�
`³. 2Ä(�¢yI�3lf5\/¤ p+ î�
��?1�g	ò)�, Ïd�g	ò��4+Ì
( p+ «� p+ î�m�@�éOÒ¤���'�
�Eâ. �©æ^ ISE-TCAD ^�é 4H-SiC 2Ä
( JBS �4+?1
���ý, ïÄ
@� �é
ì����5U�K�. �ý(JL², @� �

��3¬²wK�ì��ÂBA5, �X@� �
�O�ÂB>Ø~�,  � x = 4 µm �éu x = 0
��¹ì�ÂB>Øü$
� 11%. 
Ì(Úî
�� p+ «�péOÚ�p��(�LyÑ
�
q�ÂBA5, §��ÂB>Ø���. 3�$�
��>Øe, @� �éì��A5A�vkK
�. �´���>Ø�u 2 V �, duî�é��
(�>6�{N�^, ��Ù3�>6eäk��
�Gé>{, ��A5Åì l�5«. Ïd, 3¢
Sì���O��L§¥I�¿©�Ä@� �
�K�.
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Abstract
The breakdown voltage of 4H-SiC junction barrier schottky diode with floating junction is larger than that of traditional junction

barrier Schottky diode under the condition of the same fixed on-resistance. It is a crucial technology that the alignment of lithography
between p+ region of floating junction and main junction. The simulation results obtained using two-dimensional simulator ISE show
that the breakdown voltage obviously drops with the deviation of lithography increasing. Although the breakdown characteristics of
the dislocation and the alignment structure are similar, the series resistance of the dislocation structure is larger than the latter when the
forward voltage is larger than 2 V.
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