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Á� �©æ^$§1�u1ÌïÄ
7��(0001)�.þMOCVDý�	ò)��8��GaN¥�

æ÷��, ¿¦^ÓÚË�XRD�{ïÄ
Tæ÷��±9á��Ú8��GaN��é��.

'�c GaN 7ákÅÔzÆí��È(MOCVD) ý�	ò æ÷�� ÓÚË�X��û

�(XRD) 4ã

1 Úó

GaNÄá�gÚ\�À�Eâ���ã�ÏS,

UYJpGaN�þ�}Á3é�§Ýþ��u`z

�Ú{�ó²ëê, 	ò��þvk��Uõ, Ì�

�Ï´GaNÚ�.�m�¬���Ú9��L�, �

�	ò�¥�)�þ�¬N"� (> 108cm−2). Kato

rý�	òEâÚ\�GaN)�¥, ¦ ��Ýü$

�106cm−2þ?
[1]

. 1997c, Nakamura|^dEâ¤

õ��ÑÆ·�L10,000h�GaN-1ì, ��¢y

ì��û¬z
[2]

. y3, ý�	òEâ®²¤�GaN

Ä-1ì���'�Eâ��.

0 x�zÔ�¬Ná�3Ï~^�e±äk8

�é¡5�n ¶.(� ({¡8��), �3�½

^�e��±äká�é¡5�ð ¶.(�({¡

á��). n ¶(�Úð ¶(�´�q�. 3ü

«�¹e, z� 0 x�fGad4� 2 x��C�N

�f� , aq/, z�N�fd4��C��Ga�

f� . GaNùü«¬N(���É�´÷�üV

�f��æ÷^SØÓ. éu8��, §�{0001}�

üV�f¡÷ 〈0001〉��± · · ·AaBbAaBb · · ·^Sæ

÷. éuá��, §�{111}�üV�f¡÷ 〈111〉�

�± · · ·AaBbCcAaBbCc · · ·^Sæ÷. 38��GaN

¥, XJÛÜæ÷^Su)Cz, �\��½öÄK

��, �UÛÜ//¤IO�á��. ù`²3��

���8�(�GaN¥Ú\�æ÷��, 3¡"��

 �/¤��aá��¬�. Ïd, �½��måü

��æ÷���±¦8�¬�=C¤á�. 8���

0 x�zÔá�¥æ÷�� (SF)�~�æ÷a.k

I1, I2ÚE 3«a., Ùæ÷^SXã1¤«
[3]

. â©

z��, DÚ�Ú{)��GaN�$§1�u1Ì¥

®²uyduæ÷��Úå�3.40—3.42 eV�u1

¸
[4—6]

. ,	3ß�>fw�º¥�®²*	�æ÷

��
[6, 7].

ã 1 8�� 0 x�zÔ¥ØÓa.�æ÷��÷

〈11—20〉ÝK��f�.

(a) S�æ÷��I1 ; (b) S�æ÷��I2 ; (c) 	�

æ÷��E.

�´duæ÷���¹þé�, Ã{¦^$rÝ

�~5X1ÅéÙ?1L�, ù�´î8��mk'

uGaN¥æ÷���X��û������Ï. �©

* I[pEâïÄuÐOy]Ï�8(2001AA313100)

1)E-mail: jchen@red.semi.ac.cn

37 — 39



38 p U Ô n � Ø Ô n ( HEP & NP ) 1 29 ò

æ^ÓÚË�XRD�{ïÄ
7�� (0001)�.þ

MOCVDý�	ò)��8��GaN¥�æ÷��.

2 ¢�

æ^MOCVD{37�� (0001)�.þ^DÚ

��Ú{)�2µm�GaN, ��^�lfOrzÆ

í��È (PECVD)�{�È50nm�SiN
x
. æ^I

O1�Ú�¡ó²��I��3µm, ±Ï�23µm�

�^ã/. ù�^÷ 〈1—100〉GaN ��. ý�	ò)

�Øå�13—40kPa, §Ý�1020℃—1080℃, ©O±

TMGaÚRí�0xÚ2x
, �í�1í.

~5�(�L�´3F�nÆSLX-IA.V¬û

�¤þ?1�. ÓÚË�¢�3�®ÓÚË�ïÄ¿

ûÑ�¢�Õ�X��o�û�¤þ?1. “o�”´

�û�ö�¥�k�=Ä�: ω, 2θ, χÚϕ�. ω �\

�å��¬L¡�Y�, 2θ �\�å�û�å�Y�.

χ´Á�L¡�¤ì²¡�Y�, χ = 0�, �¬L¡

�{���²1u¤ì²¡, ϕ�K�7X�¬L¡

�{���^=.

3 (JÚ?Ø

ã2 ´ý�	òGaN� (0002)mapping, Ù¥X

��û�²¡R�uGaN� 〈10-10〉¬�. 3ã2¥,

÷ω ×£����±*	�5�û�¸, Ù¥¥m�

Ì¸éAuý�	òGaN¥I�«GaN, 
4�ýÊ

¸K´dýÊ«¬¡��Úå. �´ù5�¸éAu

�Ó�2θ �, `²T�¬¥ýÊ«ÚI�«GaN�

(0002)¬¡�¬¡må�Ó.

ã 2 ÷ 〈11-20〉GaN ��ÿþ�ý�	òGaN �

(0002)mapping

ã3«Ñ
Tý�	ò�¬�$§1�u1Ì,

Ù¥ÿþ�§Ý�20K, -u1
æ^Å��325nm

(3.824eV)�He-Cd-1ì. Ø
33.496eV?�±w

�GaN�C�>u��	, 33.414eV?��±*	

�²w�u�¸. ��@�ù´duGaN	ò�¥�

æ÷���'�u�¸, 3.414eV�¸ �©z��

�3.40—3.42eV��¬Ü
[4—6]

.

ã 3 20Keý�	òGaN�¬�1�u1Ì

�
?�Ú�y1�u1Ì¥*	��u1¸,

æ^ÓÚË�XRDéT�¬?1L�, ©O�GaN

8�� (10—12)¡�4ã±9á�� (002)¡�4ã.

ã4�ùü�4ã�U\. 38�GaN¥, (10-12)¬

¡Ú(0002)¬¡�Y�(=χ�)�43.2◦. ¤±, ã4¥

χ�����|û�s�éAu8�GaN(10—12)¬

¡�û�&E. d	, 3?1GaN(111)�4ãÿþ�,

�3χ��60◦ NC*	�6 �û�¸, ùéAuá

�� (002)¬¡�û�&E. �â@Ï3GaAs�.þ

MOCVD)�á��GaN�ïÄ, (¬Ææ­��á

��GaNéN´Ñy8��GaN�·�, Ù¥8�

�GaNJ`3á��GaN� 〈111〉��þ¤Ø��,

=8��GaN�(0002)¡²1uá��GaN� (111)

¡, 〈0001〉¬�²1u 〈111〉¬�. duá�� (002)¡

Ú (111)¡�Y��54.7◦, ¤± (002)¡Ú (0002)¡�

Y� (=χ�)�54.7◦, ¤±3ã4¥�á��GaN4

ã¥3χ��60◦ NC*	�á�� (002)�û�&

E. dd�±(½, 3�¬¥(¢�3duæ÷��

Úå��þá��.

ã 4 GaNá��(002)¡Ú8��(10—12)¡�4ã
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4 (Ø

�©æ^$§1�u1Ì*	�7��(0001)�

.þMOCVDý�	ò)��8��GaN¥�æ÷

���éA�u1¸, ¿Ägæ^ÓÚË�XRD�

{(½
ý�	ò)��8��GaN¥�æ÷��.
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Study on the Stacking Faults in Hexagonal GaN Grown by

Epitaxy Lateral Overgrowth with Synchrotron Radiation *
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Abstract By means of low temperature photoluminescence and synchrotron radiation X-ray diffraction, existence of

stacking faults has been determined in epitaxy lateral overgrowth GaN by metalorganic chemical vapor deposition.

Key words GaN, metalorganic chemical vapor deposition (MOCVD), epitaxy lateral overgrowth, stacking faults,

synchrotron radiation X-ray diffraction (XRD), pole figure
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