
34 � � 2012 � 7 �

����� 1672-8785(2012)07-0034-05

InSb ����	


�����
�����
(������������ 100015)

���������	
���
���������� InSb ����������
����������� !"��#$%&'�()���	�*+��, !-
.-/01"#23$45% InSb ���67�/�5%8� InSb��(&+��9
:;
��'<(=��>?;@6��	�	AÆ0B�C�D67EF')2G
InSb �����9:
'<(=HI3$������'J*+K�����>?;	
����InSb �!-� SC–1 ���9:;���>?;

L��	
� TN213 �M�
�� A DOI: 10.3969/j.issn.1672-8785.2012.07.008

Research on Cleaning of InSb Wafers
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Abstract: With the rapid development of the fabrication technology of infrared detecting devices, more

and more strict requirements are put forward to the quality of the surface of InSb wafers. However, various

impurities are inevitably introduced in the wafer production process. A method for cleaning InSb wafers

is studied. In the method, the Megasonic and ultrasonic techniques are combined with the deionized

water. After cleaning, the particles and organic matter on the wafer surface and the surface roughness

are measured. The experimental result shows that this method can remove the particles, organic matter

and metal ion impurities on the surface of InSb wafers effectively. But it can also increase the surface

roughness of InSb wafers slightly.

Key words: InSb; Megasonic; SC-1; particle size of surface; roughness of surface

0 ,-
InSb ���� – 
����������

����������
�����	���

���
���������� [1] �	�



�	�
�	�
�

	��	�����

���������
�����	�
 [2] 	


����
�	������������

������������� [3] ������

������
�������������

�����	���
�����	����

	���
����
�����
�����

	�	��������������
��

�
���	����	��������	�

���������� ����
����

� [4] 	


������ ��Æ�
��	 CMP

�  !
����!�"��
��
 �

#
��!����#��$����!""�

"����!���	�##�����	��

��$���%���
����	��#�

�����2012–06–06

NO� �.P (1986-) �Q�RST/U�0V�12WX3Y4Z[\]^5_$ E-mail: zhaochaoxd@163.com

Infrared (monthly)/Vol.33, No.7, Jul 2012 http://journal.sitp.ac.cn/hw



6 33 7�6 7 8 � � 35

����$ [5] 	�%���"%
���	�

���&� '�&'�!(�����	�

�% ����%�
���	(����&%

("#��#'(���	) ��$��#���

)(�) [6] 	�����%*+���$�*

��	,+-.� (!	���)���
��

 ,) 	��#�����$ P-N &!�'�(

��	"�-(��#)�"�/�����

������	��� [7] 	���"����

�**��"&�$��	��*�*+�	

���
��+��	',�. 0.3 µm �!�

��0/". 10� /cm2 ���#�� ���

�0/-(
 1010/cm2 ($�+") [6] 	

1 `9:a
1.1 )bc*

,.��0�	�"%%/$1��"%

0&��+,-2��1+
.�/2'0(3

40�)����+
���11�$2(25

+Æ�3,3���0���	��4	��-

.4��)	���0��#���3%
�

��	�	� �������12(	�$

2(25	�12(+
53�4*�	��

	5�4*�	��	5�4*�	���6

+��	/+��4�	6+7���5��#

� 20 ∼ 40 kHz 	*2(6�7��� ��(

�,��-6�8660	89�7��7


6+79#�::%�&�%�� �.#�

		&�2(+
�.��;������	/

+��;��5 (0.8 ∼ 1.0 MHz) <(�8=6

�/<����� �09	
709 �/+

7�����	%> �&�+$=?��3


�#� �6009��6�5�����/

� ����+60�
��1���+(%

��	������	3%�� ��2�>3

(�)324���#�	���#?
�5

"/+6!(9	:@8�� (;7 1)	9.5

�:��7�%�
����8+
%���+


�.��;������ [8] 	A��.�B

�+�/+�����@�:A�1�$��

� 4B1;�)��$9)��#��2(�#

� 1/81;���
('<:���<�%/&

�C==C����$>#�%�#7 [9] 	�

$2(+
��&&����4��)0>;

)%�.���	��� ���� –>; –�

�� – >;?��<�?@25�%�
���

	���	�9$��#�%�D�
�>;

�D4��#E	Æ���3��)�%�


���	��������#��3�F
�

�#�13%
���		�7�)A��'

,2#� (< H+)=E3%
���	���#

���3�F.��#� [9] 	)��!�10�

$2(3������#�>��"��� (<

�"���#�B�+C) ����<�=4�

)�
��:F�.������"��#�

>25-G�6+����G)�#����

#��3�����	��	��%���)

�< [5] 	A����#�7�����	���

���<�C��� 70 ∼ 80 H (/+%�&�

40 H1;) �'(�)�<�D� [10] �)��

0
?���#�%�#7	

@ 1 5AB?I@HCA@

1.2 )b6789

CMP   ����#D!��$��J	

�=B����!KI�/��������

��	���L�M���)&CKI!	�%

;��  �����)25JK��!�F1

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.33, No.7, Jul 2012



36 � � 2012 � 7 �

:�;���!>256+�!	19.+
�

KILALA 301 �!>NE�3�E>;����

��	� In/Sb�F�$F�@���L��/

�GO�	�2H(M	�#D!
DPQ��

�F�
��1DPQ������)�E�F

�.>�	��KI!/;� CMOSIDPQ2

5-G6+��	LÆM�;� SC-1>#&�/

+25��	 SC-1 �#;� NH4OH � H2O2 �

H2O=1:1:5�@+�4#7G<
 40 H	��$

��2(���)0>;)<N��R#2(

���)�	��
��%�	9$��#�

��	L�M�	���M��� SC-1 >#=

��)�9$��#�����������


���	(�������HG���#�

.�	�
E��#O �3%%��>3%


H �������	!	SI�����

  �%�� SC-2 (HCL:H2O2:H2O=1:1:6) >#

�)��#�%��	1�I��JJ>C�

InSb ����&�>#7�	�����	K

	��� InSb F0KE �?�3�LF>�

� [11] �)�I�;�EK
)��)�>#3

�:2&���#7� 40 H�/+��2(	

��#�%�+LLF��
E���#��

��F��
K��#��)�*2(���

�	���#�%���;3��)�0	>

#�+
�$� HCl 	HCl  ��)A H+ #�

���"=E3%
���	���#���

3�F.��#�	A��MK��P#�0K

I��#� �Q�?�7�(�F�F.>

�#�Q�� [9] 	EK�>#�Æ�J>;T

���	�������.��3%
���

�	���#�
����:�)	
��:

F��1UG��M'3
4�>#��M?

�V4-M�"��#�>N(JK����

+��"�)>#KI	��KI	LNM�

;�DPQ.>0KOLO�M6� CMOS I

DPQ�P-�
@���	P0�%���

�.> (;7 2) [9] 	&2���"KO����

��I�>N�:�.�!"KO:F"���

�ÆW��	

@ 2 IPA OQI@HCA@

2 `9de
JJ2��R:2%��?1� 2 in (111)

�R n S InSb ��	;�-XN(S��GY

��25����Z>���AJ�(9�#�

>�����		[TGF���2(UM?

����	
SW���#��7�Q�6+�

#�>��M?��)KI���#�/�+

��"�)��
���	��#���	

3 `9fg;h<
3.1 BCDEF

� 1 	7 3 )R�� Reflex TT ����9

V\'���7���	����GD	�9

&<�C����2(
���	!]
 0.2 µm

�!	 0.2 µm �&�,����P�5%C�

��%�	��,.7 1����	HG���

$^%/ ()4?C=���Q_0SW�) �

H����2(��TX"�����	3�

��48��UR	&���
��:F�6�

40 H� SC-1>#&�/+��3�!-_�#

�>6+���&<	 InSb �	
 H2O2 ��%

�&�����%	*��%E�> NH4OH >

;�>;7E>�� (��0>;?@25) 		

��%�
���	�����
�>;��D

4��#�	
6+7����6+6����

Infrared (monthly)/Vol.33, No.7, Jul 2012 http://journal.sitp.ac.cn/hw



6 33 7�6 7 8 � � 37

#7S��-;%� ����	���T�

��� (W) ��VU�

W ∝ Af2d3 (1)

*�� f �5�� d ���',	9��;��

����\'������.#�LF��	)

�6+7�.;���� %���)%�@

;C=�1�
���`a��������<

,3&=	�. 0.2 µm �&�WXI� ��

��Y��)���*5�& ��I7LF�

��Y�VW	0/+��<@�6+7��Y

��)�,�. 1 µm �2�	1�/+76�

��#$��1� �������	VW;

����)�,
 0.2 µm �&��� [8] 	)�

bZ?,���2(�.�)����=4�

�<	

i 1 jklmnoipqrs

Z[ /µm 0.15 ∼ 0.17 0.17 ∼ 0.20 0.20 ∼ 0.22 0.22 ∼ 0.25 0.25 ∼ MAX

X\ 26 20 2 3 5

@ 3 B?T]^c_`ZIUd@

3.2 BCtJK

R SEM �9����	Vb!H��'C

=� C�F����H��'C=� O�F�Y

C���2(���� (C) ���%�C=�

�����EK�>)����	�����

)%�C= [12] 	&���9. H2O2 �3��

%�	 NH4OH ��F%�������\'�

F3
�#�>�8��>�)�	

3.3 BCLMF

� 2 	7 4 )R��-�KZV\'��

��	���&<	&<�C���7���

	����a2Oe���+
K	��� SC-1

@ 4 B?T]^c_fgWIN[hX@

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.33, No.7, Jul 2012



38 � � 2012 � 7 �

>#0LÆM��EK�#����	 ��

>;%�	1�9.���	����O���

���I�Vb!��Ya�������	

i 2 jkulmnoipvÆsw TTV

]^ fgW /nm TTV/µm

B?\ 0.3 3.5

B?T 0.497 3.5

4 fx

��bZ2(���)���7� InSb �

���	��
���	��#������4

2�H%��"	�A3?�����	���

�a2Oe�	I��7��Z[�:G2�

�:F��>#N@�G]��������

��	bZ�7[�
���� i&�[J

Vj�3��&�M� b\M�S InSb ��

� InSb �**+OC�PY	

QR�M

[1] Hamidreza S. Optimisation of Cooled InSb Detectors

[J]. k – l s Review, 2004, 17(7): 27–31.

[2] cmd�e ^�n]_Æ^\_``foHa
InSb(111) c_I]^ [J]. STyU, 1992, 41(4):

675–682.

[3] Nesher O. High Resolution 1280*1024, 15 µm Pitch

Compact InSb IR Detector with On-chip ADC [C]

SPIE, 2009, 7298: 72983K.

[4] p_VÆfa`bg�^B?WIXa�� [J]. Y

Z[\, 2011, 25(1): 41–42.

[5] bc]Æh^d_Ube^`fcc_cd [J]. a

bzcd\e, 1987, 8(4): 14–19.

[6] egÆqrh IC B?�� [J]. fgh\e, 2003,

28(9): 44–47.

[7] ies�fj�ikj�tÆLED a GaAsg�^B

?���� [J]. fgh\e, 2009, 34(5): 446–458.

[8] kdÆ CMP TB?��I��lg [J]. fgh\

e, 2008, 33(5): 369–373.

[9] hijÆ klmndopqr\e [M]. ���^
\eiuvl� 2005.

[10] mmn�ffsÆ InSb CMP wnogec_Æh
jpt���� [C]. ���o]��^k\^�
^\��xiqlj� 2011.

[11] yprÆe^`c__``B?klImmqn
[J]. abzcd\e, 1983, 4(3): 39–44.

[12] nos�horÆ̂ \_`ae^`c_I]^ [J].

ab{u, 1984, 3(2): 111–116.

z|}~ 19 �{

'����$pI�����	
vNw���

!
*���vN�0�?st���	bZ

�:q�w��vN(F�$1�+tt	�

t0�|�GF��1�w�vN}xv<�J

+�+tw��2�0vN	vN7��:0$

�u9J	y7P8�9J��25�pJ	

&<�C�	(�9���$^uv09J�

<@v���GO�YCbZGF�vN2(

	}xv<�����	bZ�.���(�&

q<w�7rrs��?stvN %���

���wtst	

QR�M

[1] ezx�uuÆ~xvyvwyzxzÆ�{y{

z [J]. dy{|r}, 2011, 19(5): 1039–1047.

[2] {w|�xuyÆ~xvyvwyz|\^xzÆ�

{y{z [J]. cdzab, 2011, 40(11): 1245–1249.

[3] ~z�|}}�}�Æ{||�x~[yvwyzÆ

�{z [J]. dy{|r}, 2008, 16(85): 1533–1539.

[4] is~�y}��~�tÆyv�\~�fwyz

��Æ�I{z [J]. dy{|r}, 2010, 18(8):

1833–1840.

Infrared (monthly)/Vol.33, No.7, Jul 2012 http://journal.sitp.ac.cn/hw


