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0�
 Al2O3 �á�5�9Ù�f��È���{, �[�ã
Tá��ðzÅ� (zÆðzÚ|�Aðz),
¿l��þÝ!9½59U�ðz��Ý�ºÙ`z�Y. Vã
 Al2O3 ðz3¬N7��>³¥�A^, Ì�
�)ðzu�49�¡ÛÜ*Ñ>³Úðzu�49�L¡>³. ��, é Al2O3 ðzó²��5ïÄ��Ú�5
��ó�A^?1
Ð".

'�c: �z¾ (Al2O3), �f��È, ¬7��>³, ðz

PACS: 73.40.Lq, 88.40.H−, 88.40.jj

1 Ú ó

38c�1Ï��¥, ¬N7��>³ÓâX
Ì�/ . 7á�¥�3�þ�,�!"�ÚL
¡�, §�¬3B�mY¥Ú\õ{�U?, ¤�
�ê16f�EÜ¥%, ðz�±k�ü$7á
��L¡¹5, Jp�ê16fÆ·. 20 V 80
c�, duðzEâ�uÐ, .þ1�¬�Ç�
L 20%���U>³�) [1]. 3�8ó�¥,��
U>³��X��!�p����uÐ, Ïdðz
ó²�ïÄÒw�c��.

3��U>³ó²¥~^�ðz�k��
z7 (silicon oxide)!�z7 (silicon nitride)!�¬
7 (amorphous silicon) Ú�z¾ (Al2O3) �. ��
z7Ú�¬7ðzó²Ï�ép§9?n�p¯
a5��
ÙA^. �z7ðz p .7L¡�,
du�þ��½�>Ö�^, 3.¡?/¤�.
�, l�)M)©6�A, ü$
á´>6. ¢�
ïÄL², Al2O3 3 n .Ú p .7L¡Ñ��éÐ
�ðz�þ [2,3]. Xã 1 ¤«, �f��È (ALD)
Al2O3 ðz�±¼��$�u�4�Ú>6�Ý,
lL²¼��Ð�ðzL¡ [4]. Ïd, Al2O3 ð
zó²3p���U>³¥kX�2,�A^c

µ.

ã 1 3'*Ñ p .u�4þÿ��Ú>6�Ý

2 Al2O3 �á�5�9���{

2.1 Al2O3 ���ááá���555���

Al2O3 ´°B�0�á�, ò�Ç�� 1.65,
3 � � 1 « � v k ² w � 1 á Â, � ½ K > Ö
�Ýp� 1012 − 1013 cm−2[5], Ïd�~·Üu
Uõ��>³�1ÆÚ>ÆA5, lJp>
³�Ç. Ç|u� [6] ÏL¢�y², Al2O3 ��
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Ú \ ü $
 Al2O3/Si . ¡ U ? ê 8, O \
.
¡ ³ ^ p Ý, l  ~ �
1 ) 16f 3 . ¡ E
Ü�VÇ, k|u1>6Ú1>Ø��). 2008
c, Benick � [7] 3 n . 7 � . � p . u � 4
L ¡ � È Al2O3 � � � �
�Ç� 23.2%� >
³. 2010 c, Schmidt � [8] 3 p .7�.��L
¡ � È Al2O3 � � ��
� p � 21.4%� > ³
�Ç.

2.2 Al2O3 ������������{{{

Ï~ Al2O3 ������{Ì��): ^�
�Aí�!óÀ�lfDÈ!©få	ò!M
� - v�!lfåDÈÚzÆí�DÈ� [9]. �
f��È±Ù`D��/5Úþ!5!p���
CXÇ, 3�cISþÊHA^u�� Al2O3 �
�. ALD ´�«3���ÇeÏL�X�g�
�L¡�Ú�A/¤��/���ÈEâ, Ù�
A�nXã 2 ¤« [10]. lA^��Ý5ù, �D
Ú� (PECVD) ó²�', ALD dü�g����
�A|¤, ¿�X§kA�é��`³ [11]: 1)
ALD �±��p�/5���, U
�ÈÚðz
7L¡���ø$�õ�G(�, 2) Ã��Ú�
â�È, 3) Ï� ALD ´g��ó², 3�¡Èþ
ÏLü�)����±��þ!��, Ú 4) �È
��¥�,�ßÝ�~$, �±��ép���
�þ.

3 Al2O3 ���¥, ~^� ALD Eâkü«:
9�f��È (thermal ALD) Ú�lfN�f��
È (plasma ALD). cöæ^n`Ä¾ (TMA) Ú H2O
��c°N, �öæ^ TMA Ú O2, �A�nXã 3
¤« [8].

9 ALD ¥ü���A [12]:

(A)AlOH∗ + Al(CH3)3 → AlOAl(CH3)∗2 + CH4

(B)AlCH∗
3 + H2O → AlOH∗ + CH4

�lfN ALD ¥ü���A [13]:

(A)AlOH∗ + Al(CH3)3 → AlOAl(CH3)∗2 + CH4

(B)AlCH∗
3 + 4O → AlOH∗ + CO2 + H2O

�lfN ALD �'9 ALD ké��`³, Ï
��lfN���AÔ�±�)�õ�¹5gd
Äì,Ó�ÿ°
á�A5��!�.§ÝÚc°
N�ÀJ�, lJø
�2�ó²^�ÀJ�m.
�,ù�Eâ�¡�ã��]Ô, �lfN�ñÂ
¬éá�L¡E¤�ú, ü$á�L¡�þ!5Ú
�/5 [14].

ã 2 �f��È�A¥üÌ��nã

ã 3 9 ALD Ú�lfN ALD ó²�üÌ��nã
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· � �K| ± TMA Ú H2O � � c °N,
300 ◦C e^9 ALD �{37�.þ)�
 Al2O3

��, æ^ X ��1>fUÌ (XPS) é Al2O3 ��
�|©?1
ïÄ, ×£�ÌXã 4 ¤«. ã¥�
±²ww�k Al, Si Ú O ����3, Si (ü�7)
�&Ò�~�f, `²/¤��'���. Al 2p ¸
Ú O 1s ¸©O u 74.7 eV Ú 531.6 eV (ÜU?,
L²��Ì�d Al—O �|¤ [9].

3DÚ� ALD ó²¥, �$�)��Ý´Ù
�I�)û�¯K, ü«�AÔ�OÏ\�An¿
¥, �,�A�m�kA ms, �´ü���A��
ÑI�Ï\ý5íN�W,�2Ä�í3ó²í
NÚ�A�Ô, ùI�Ñ¤A¦��m, Ïdò)
��Ç��3� 2 nm/min ±e [8]. �cISþÌ
6�)û�Y��´Uõ��, Jp�È�Ç. @
3 20 V 70 c�, Suntola Ú Antson[15] 3��{
I;|¥®²J�
�m©l ALD �Vg. 3ù
«(���An¿¥, ü���A3�mþ�ý5
íN�lm, ;�
Ø7���Au), ÒØ2I

�¥mÄá�Ú½, l~�
 ALD Ì��±Ï,
Jp
�È�Ç, �·Üuó��5�)�. Ù(
�Xã 5 ¤« [16]. 2010 c, Poodt � [17] æ^ù«
(�, �È�Ç�� 70 nm/min. Ó�/, 2011 c,
Werner � [16] æ^�«3��m ALD XÚ, �È
�Ç� 30 nm/min. ù«#.XÚ¦�ò Al2O3 ð
zó²A^u�5�ó�)�¤��U.

ã 4 Al2O3 �� XPS ×£�Ì

N2 N2 N2 N2 N2 N2 N2

N2 N2 N2 N2

H2O H2OTMA

ã 5 �m ALD Vg{ã

3 Al2O3 �ðzÅ�

ðz3��U>³ó²¥ké���^. Ï
~@�, ðzÌ�ÏL±eü«�ª5~�EÜ�
Ç,Jp�ê16fÆ·:

1) zÆðz, =�Ú.¡��«"��, ü$
.¡"�ßÝ, ~�B�S�EÜ¥%;

2) |�Aðz, =ÏL>ÖÈ\, 3.¡?/
¤·>|�^, ~�L¡��ê16fßÝ.

Al2O3 ðz��^Å�¥, zÆðzÚ|�A
ðzÑ� Al2O3/Si .¡? SiOx ��/¤k�~�
��'X. SiOx ���3Qk|u~�.¡"�ß
Ý, qéL¡�½K>Ö�/¤ké���^.

3.1 zzzÆÆÆðððzzz

Hoex � [5] æ^�lfN ALD Eâ3 c-Si
L¡�È 20 nm þ� Al2O3 ��, ÏL TEM *
ÿ Al2O3 Ú Si .¡, uy�3��é�� SiOx �,
Xã 6 ¤«, ¿íÿùé�U´1�� ALD Ì�
¥7�.�³3 O2 �lfN¨�¥��Ï,ò»
?n� SiOx þÝl ∼ 1.2 nm O\� ∼ 1.5 nm.
,	, Hoex � [18] qé Al2O3 ��?1
ù	

áÂ1Ì©Û, y²
 SiOx ��/¤. ò»� Si—
O �Ú Al—O ��áÂÇÑk²wþ,, íä´
Ï�p§e�f�ÄUO�, ��9$Ä\ì, ¦
��fkv
�Uþ?1| [9], ¤±.¡?�
�zÔ(�¬kCz, ù��±)º SiOx �þÝ
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�O\.
Ó�/, Saint-Cast � [19] |^�U?]�ÌE

â (DLTS) ÿþ>fÚ�Ç�Ð¼�¡, uy(J
� SiO2 �ÿþ��~�q. Ïd·��±Cq@
�.¡?± Al2O3/SiO2/Si �/ª�3.

ã 6 ü¬7þ 20 nm þ� Al2O3 �� TEMã

·��K|ò7�.þ9 ALD-Al2O3 ��
3pX�í¨�¥?1
ò»?n, ò»§Ý
� 500 ◦C, �m� 20 min. ã 7 ��È�Úò»
�� Al2O3 ��� Si 2p XPS Ìã, �È�� Si 2p
�k 98 eV (ÜU?��¸ , éA Si—Si �/ª
�3�ü�7. ò»�, 3 103 eV (ÜU?k#¸
 �Ñy, éA Si—O—Al (Ü��/¤ [20], �±
y²3 Al2O3/Si .¡?²Lò»L§¥�¬�
|/¤
 SiOx �.
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ã 7 �È�Úò»�� Al2O3 ��� Si 2p XPS Ìã

Benick � [21] 3¢�¥y¢,ò»� Al2O3 ð
z�^�OrÌ�u Al2O3/Si .¡"��Ý�
4�Uõ, =zÆðzå�'���^. ��¡´
Ï� H ðzL¡]!�, �k�U´du SiO2 �

�/¤UC
.¡?�� G�. 7 - 0�.¡
�"��Ý�0��²þ� êk', SiO2-Si �
.¡"��Ý�$u Al2O3/Si .¡, Ïd Al2O3

Ú Si �m SiO2 ��/¤�kÏuü$.¡"
��Ý [22].

3.2 |||���AAAðððzzz

Gielis � [23] æ^v7����ìé Al2O3 �
�?1
�g�Å��1Ì©Û, Al2O3 ��¥k
�½K>Ö�3, >ÖßÝlò»c� 1011 cm−2

O\�ò»�� 1012—1013 cm−2, �±Jøér
�|�Aðz�^. K>Ö�/¤, ´(�¥�
�� Al "�!mY O Ú��� H �Ó�^�
(J [24−26]. ,	, �kïÄL², �½K>Ö�
/¤��¬ Al2O3 ¥ Al �f�� (�ké�
�'X [27].

Al2O3 ��é n .Ú p .7L¡Ñk'�Ð�
ðz�J, lzÆðz��Ý5ù, ùüövk²
w�«O, Ñ´ÏL3.¡?� ¤�~�"��
Ú H *ÑðzL¡]!�5ü$.¡"��Ý, l
~�L¡EÜ. éu|�Aðz, .¡?�½K
>Ö�È\, ¬é7L¡��ê16f/¤¶-. n
.Ú p .7��f©O��ÇÚ>f, Ïdüö�
|�AðzÅnk¤ØÓ.

7 L ¡ E Ü �Ç� L ¡ � f ß Ý ¤ � '.
Al2O3 ðz p .7, �½K>Öé7L¡�>f
�f/¤¶-�^, ü$
L¡>fßÝ, l~
�
L¡EÜ, �½K>Öé?¿�,ßÝ� p .
7Ñk'�Ð�|�Aðz�^. éu n .7, �
f��Ç, XJ�½K>ÖßÝ�$, 3L¡?�
�fE,��Ç, K>Ö¬ò�Ç·>áÚ�L¡,
¦�fßÝ,p, O\
L¡EÜ�Ç. ��½K
>ÖßÝép�, L¡à8
�þ��Ç, ¦��
�S�ÇßÝ�pu>fßÝ, =/¤ p .�.�,
du�½K>Ö�¶-�^, L¡�>f�fßÝ
ü$, EÜ�Çeü.

Hoex � [18] æ^ Shockley-Read-Hall �.�ý

k�L¡EÜ�Ç��½K>ÖßÝ�'X, Ø

>Ö45, �½>Ö�êþé|�Aðz5`�
´é��. �K>ÖßÝ Qf > 5×1011 cm−2 �,
n .Ú p .7�L¡EÜ�ÇÄ���, Ñ� 1/Q2

f

¤�'.
Al2O3 �|�Aðz�þ�`u9 SiO2!�

¬ SiCx Ú SiNx, �Ó^�e=¦Ù.¡"��Ý
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pu SiO2, E,U���Ó�ðz�þ [18]. .¡
"��ÏÐ¼>Ö, ¬-�Ü©|�Aðz��J.
�.¡"��ÝÚL¡�½>Ö��Ó�êþ?
�, >ÖÐ¼¬�)é��K�. �3 Al2O3 ¥K
Ø^�Ä, Ï�Ù�½>Ö�Ýpu.¡"���
��êþ?.

4 Al2O3 ðzó²�`zïÄ

ALD �� Al2O3 ��I)û�¯KÒ´Ù�
$�)��Ý, Ø
Uõ��, ���� Al2O3 �
´,�«Ì6�)û�Y. Ï� ALD )�ó²�
`�5, ÏL°(�� Al2O3 �)�þÝ, 29�
±�Y�U�CX, �±��`É�ðz�J.

4.1 ������þþþÝÝÝ

Schmidt � [28] ïÄ
 ALD �� Al2O3 ��
ðz p .7¥k��fÆ·�þÝ�m�'X, X
ã 8 Úã 9 ¤«. ã 8 ¥, �lfN ALD-Al2O3 3
�È�ðz�^�~f, 9 ALD-Al2O3 %®²
LyÑéÐ�ðz�J, �k��fÆ·�þÝ
O\O\. Ó�, 3 n .7þ���
aq�(
J [29]. �lfN ALD-Al2O3 Ú9 ALD-Al2O3 Ø
Ó�ðzA5L²üö�)�Ån(¢ké��
ØÓ.

ã 8 �È� (�ò») k��fÆ· τeff � Al2O3 �þÝ
�'X

Dingemans � [29] �Ñ, 3�lfN ALD ¥,
.¡�³3 O2 �lfNË�Ñ�rb	�¨�
¥, �U¬�.¡�5�½��ú, ��±ÏLò

»ó²�±�Ø.ã 9 ¥,ò»?n�, ¿©-u

�lfN ALD-Al2O3 �ðz�^. �lfN ALD-
Al2O3 3þÝ~�� 5 nm �ðz�þâk�ÌP
ò, 9 ALD-Al2O3 3 10 nm �Òk²w�Pò
,�, éu�È�� Al2O3 ��lfN ALD äk
²w�`³. Werner � [30] ?�ÚïÄL², �l
fN ALD-Al2O3 ¥��½K>Ö;�.¡?, �
©Ù�þ!, 3���¥Ò®²��ép�ßÝ,
�XþÝ~�ðz�þ�eüÌ�Ï�.¡"�
�Ý�O\.

Richter � [31] ÏL¢�y², 3·��9?n
ó²e, � 5 Å� Al2O3 �Ò��
 30 fA/cm2 �
u�4�Ú>6�Ý, ¦�æ^ n . PERT (passi-
vated emitter and rear totally diffused) >³(� [32],
5 Å � Al2O3 (ALD) Ú 70 nm � SiNx (PECVD, �
lfNOrzÆí��È) U�ðz, m´>Ø
� 671 mV, �¡Èþ��
p� 20.8%�>³�Ç.

ã 9 ò»�k��fÆ· τeff � Al2O3 �þÝ�'X

4.2 999½½½555999UUU���ðððzzz

Schmidt � [8] 3 p . 7 þ ± ØÓ� { �
� Al2O3 ��, � 800 ◦C (ó��(§Ý) e?
19?n. ALD-Al2O3 LyÑûÐ�9½5,
 PECVD Ú�Aí�{¤� Al2O3 ��ðz�
þ39?n�ÑkÌÝ���Pò, Ïd ALD �
� Al2O3 ��ðz��U>³�ó�j�<Mó
²kX�Ð�oN5.

Veith � [33] ï Ä ' � 
 ü Al2O3 �
Ú Al2O3/SiNx U � ð z 7 L ¡ � 9  ½ 5,
ü Al2O3 �3¯��(�kX�Ð�½5,ú�
�(�ðz�þ¬k²w�eü, �ÏL2ò»½
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ö®��ì� (2)�A) ¬���½§Ý�Uõ,
äN��^Ånÿ?uïÄ�ã.  Al2O3/SiNx

�U�3?Û�(�Y¥ÑkûÐ�9½5, �
·Üuó��5�)�.
Ó�, Schmidt � [28] ï Ä
ü Al2O3 �

Ú Al2O3/SiNx U�ðz7L¡�k�L¡EÜ
�Ç SRV (surface recombination velocity) � Al2O3

� þ Ý � ' X. ü Al2O3 � I � v 
 � þ Ý
â U � � � Al2O3/SiNx U � �Ó� ð z � þ,
 Al2O3/SiNx � U � ð z K � I � é � � �
� Al2O3 =����~n��ðz�J.

d	, Ö=Ú�I�Æö [34] ïÄ
ü Al2O3

�3�(ó²¥ðz�þeü��Ï, p§^�
e Al2O3 ¥� O—H ���ä, Ü© H ¬± H2

Ú H2O �/ª��K, CXkL H � SiNx ��,
�(� SiNx ¥� H ¬�þ�*Ñ, �Ö
 Al2O3

¥ H ���, ðzL¡]!�Ú�«"��, Ïd
U�ðzó²¬k�Ð�9½5Úðz�þ.
Ó�, Richter � [31] é U � ð z ó ² � 9

 ½ 5 �
? � Ú � ï Ä. U � ð z ¥, c Ù
´ Al2O3 þÝ�u 5 nm �, �¯�p§9?n
ó² (∼ 800 ◦C) ¬'~5� 425 ◦C 9?nó²�
��$�L¡EÜ�Ç, ù«�É´d.¡"��
ÝÚå�, cö�U�k|u H �º�Ú*Ñ.

3 Al2O3 þCX SiNx ¢yU�ðz, ��
¡ SiNx �±å�~���^, ,��¡�±��
Uõ9½5. �� Al2O3 (< 10 nm) Ú SiNx �U
�ðz¬N7L¡, 3p§ (∼ 800 ◦C) 9?n�E
,k�~`D�ðz�þ, Q�Ö
 ALD ó²)
��Ç$�Øv, �LyÑ�ó�j�<Mó²�
ûÐoN5, �·Üu�5�ó�)�.

4.3 ccc°°°NNN|||ÜÜÜÚÚÚLLL¡¡¡BBB���(((���

ALD-Al2O3 ¥c°N�ÀJéL¡ðz�þ
ké��K�. Repo � [35] ïÄ
9 ALD ó²¥
ØÓ�c°N|Üé Al2O3 ðz�þ�K�. ¦
�À�
 1) TMA+O3, 2) TMA + H2O + O3 Ú 3)
TMA + O3 + TiCl4 + H2O n«|Ü��9 ALD
ó²��AÔ, 3) 3 n .Ú p .7¥Ñ��
�Ð
�(J. ØÓc°N|Üé�fÆ·�K�´Ï�
L¡�½>ÖÚ.¡"��Ý�ØÓ.

L¡�O´��U>³��¥�~���
�ó², §å�~�L¡��lJpSÜ1fá
Â��^. �OL¡¬/¤7i©!�7i©!�

G!�G�õ«B�(� [36−40], ÏdïÄ ALD-
Al2O3 é�«L¡B�(��ðz�k�~�
�¿Â. Lüder � [41] ïÄL², Al2O3 ��éØÓ
B�(��7L¡�ðz�þØÓ, ØÓ�L¡/
m3 ALD-Al2O3 ���
�q�L¡o÷Ý, Ï
dðz�þ��ÉØ´dL¡o÷ÝÚå�, �
U´duL¡�¡¤À^�zÆ�AÔ�ØÓ.

5 Al2O3 3¬N7��>³¥�A^

Al2O3 ���3�Ýép��½K>Ö, ä
k é r � | � A ð z � ^, c Ù é p . 7 (�
f�>f) kéÐ�ðz�J. 3¬N7��>
³¥ Al2O3 ��~A^uðzu�49�¡Û
Ü*Ñ>³ (PERL)[7] Úðzu�49�L¡>
³ (PERC)[8] ü«(�, Xã 10 ¤«. cö± n .7
���., Al2O3 ðz p .u�4, �ö± p .7�
��., Al2O3 ðz�L¡. PERL �±X� 25%�
¬N7��>³.�p�ÇV¹, PERC �,�
Ç�é�$, �ÏÙ{ü�(�Úó²�¦, ´�
�U>³û�z��«�(� [10].

ã 10 Al2O3 ðzA^ (a) PERL (�; (b) PERC (�
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6 o(9Ð"

ALD-Al2O3 ðz¬N7��>³´�c�ï
Ä9:, ¿�3=��Çþ��
â»5�?Ð.
ALD Eâ±Ù`D��/5Úþ!5!p���
CXÇ, 3�c Al2O3 ���ó²¥ÓâÌ6/ .
Al2O3 �zÆðzÚ|�AðzÑ�.¡? SiOx

��/¤k���'X, ÙâÑ�|�Aðz�
^�´`u�có²¥~^�ðz�. Al2O3 ðz
ó²3��U>³¥Ì�A^u PERL Ú PERC ü
«(�.

�c, .�I�ÆöÑé Al2O3 ðzÅn9
ÙXÛ3¬7��>³ó²¥����k��A
^mÐ
2��ïÄ. Al2O3/Si .¡? SiOx �/
¤®²y¢ézÆðzÚ|�AðzÑk�~
��K�. �$�)��Ç´�� ALD-Al2O3 �
5�ó�A^�'��Ï, Uõ ALD ��Ú�È
�� Al2O3 � (U�ðz) ´ü«Ì�Ãã. lùA
��ÝÑu, ±eé Al2O3 ðz�ïÄ9A^k�

ïÆ, F"U
é�5l¯ù�¡ó��ïÄö
k¤éuÚ�Ï.

1) Al2O3/Si .¡ SiOx �
.¡ SiOx �é Al2O3/Si .¡"��ÝÚ�

½K>ÖßÝÑk��K�, ò»� SiOx �þ
Ý��3 1—2 nm. Äuù��n, ´Ä�±3�

È Al2O3 ���c, 37L¡±·��{CX��
é�� SiOx �, ±����Úr?ðz�^��
J. SiOx �����ó²ÚþÝ��´K�ðz�
þ�'�.

2) ALD ��Uõ
�m ALD XÚ�JÑ¦� ALD ó²���

�Ýl�m=��m, �,�±�ÌJ,)��Ç,
��m�Ý�E,57,é��JÑ�p��¦,
Ó���5
��¤���ÌO\. ÏdXÛ3)
��ÇÚ��¤��m��Ð�²ï, ³7K��
m ALD ��3�5�ó�)�¥�A^.

3) U�ðz
U�ðz8c3 Al2O3 ðzó²¥��2�

�A^, Al2O3/SiO2 Ú Al2O3/SiNx ´ü«Ì�/
ª. U�¥ Al2O3 ��I�N��þÝâU��
�`ðz�J, ü«U�|Üé Al2O3 ðz�Or
�^ÅnkÛØÓ, ±9=�«|Ü�k�!�·
Ü�5�ó�A^, Ñ��?�ÚïÄ.,	, ~5
� SiO2 Ú SiNx ��Eâ´Ä�±�Ä#EâO
�, ~X ALD ó², ±Ï����`É�ðz�þ,
����\&¢.

o�, �XïÄ�Øä�\ÚuÐ, ·��
& ALD-Al2O3 ðzó²7¬�����?Ú, ¿
�ª¢yl¢�¿���z�ª�, 3��U>³
ó�¥���5��A^.
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The passivation of Al2O3 and its applications in the
crystalline silicon solar cell∗
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Abstract
The material characteristics and one of the preparation methods, atomic layer deposition of Al2O3 are introduced. The passivation

mechanisms (chemical passivation and field-effect passivation) of Al2O3 films are demonstrated comprehensively, and optimization
methods from the angles of film thickness, thermal stability and stack passivation are illuminated. The application of Al2O3 passivation
in the crystalline silicon solar cell is provided, including passivated emitter rear locally diffused cell and passivated emitter and rear
cell. Finally, the future study of the Al2O3 passivation process and the application to industry production are proposed.
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