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Basic Characteristics of SiGe/Si Heterojunction and
Application Prospects of Photodetectors
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Abstract: The basic characteristics, such as critical thickness and superlattice stability, bandgap and

energy band changes, increased refractive index and plasma dispersion effect, of SiGe strain layers are

reviewed. Two ways to relieve stress, including dislocation and surface undulation, are summerized. Fi-

nally, the progress and application prospects of SiGe/Si strain quantum-well photodetectors and infrared

focal plane array photodetectors are presented.
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aSiGe = aSi + (aGe − aSi)x = aSi + 0.0227x (1)
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'�K8 Si1−xGex/Si����� 1.3µm ∼ 1.5µm

����� ��&E� [8] �

 Si1−xGex ��3���>+����-

 �	�:�>�(���'�0�	��3

�:2��1������?�#*F

�	G���:,�H:I����(9�

 Si(100) +,+(2� Si1−xGex ��:
G

���:,�9�F(2ÆG�I
G�0

�)B�$�ÆG�L
G�0	H:%�

9��;H:�M;H: [7,10] � Si1−xGex �

 IJE�<:$
�D*� x ���6"�

GF*=N� Eg (x) = 1.12 − 0.74x(eV) [11] �

2.3 89:;<

Si1−xGex ��IO��J� Si �IO�

�=*'Æ

Δn = Δn
c
+ Δn

s
(7)

.+� Δnc � Δns ��� Si1−xGex �+�

����IO�*��������IO�

*��1 Si1−xGex ��3� 
?� $ 


��Δns CJ?���K>���Δnc ��(�

Ge *� x �6���$K! R.Asoref ����

4&(�-�=N��P��?L�G2�LÆ

G)4�����P��?M$�Q�,9�A

� Si1−xGex ��IO�R$��H��IO

�R$)4�> [3,7,10] �)!N�-�1 x < 0.2

�� Δn
c
@!�E6"Æ

Δnc =

{
0.09x (M��)

0.18x (��)
(8)

A��1D*� x > 0.2 ���!$�MCO�

7 Si1−xGex ��IO� [3] �P

nGeSi = nSi + (nGe − nSi)x = nSi + 0.8x (9)

2.4 =>l?@AB

NJ&C
O�	A��+�0�KB�

C
�(Q��#FC0�KB�O�@��

�	P�/(<=�'$��7��+�ST�

���Æ���1D*� x < 0.85 ���D�

��:�>HDQ���)�P��&�E�U

V��Æ� Si1−xGex ���:�>� Si �D

1�&�#DD��N
��<:$
�.�

	�P�?G2�ÆG4Q�* ���L�

W8��5�)! Drude �-��/� Si1−xGex

+�0�KB�����+�ST��DQ*

L�

Δn = − q2λ2

8π2c2ε0nSiGe

(
ΔN

e

m∗
ceSiGe

+
ΔN

h

m∗
chSiGe

)
(10)

.+� q �����R� ε0 �M;7�$��

n �H��IO�� m∗
ceSiGe ��������

��m∗
chSiGe �;H������� nSiGe ��D

��IO��ΔN
e
� ΔN

h
���@��N

C
 N
i
����;HC
���� [3,10,12] �

3 mn

(2>�������R������

6S�6.'
D�(2 SiGe/Si T3��

/���F�U�R>@ 1.3µm�2GV��

 ��0��� $ 
���X����X

��=��2 1.5µm � SiGe/Si � ����

- ���H
����9�O 
B�Æ��

1�!WI�

J��X?��X����� 1.5µm ��

� ��6S�,9B@���D�+�D

��*'�D3� 
�#�D��!��

�B��6.K$).50�1D� x < 0.2

�� �6./(-6�50!������	

1 0.2 < x < 0.6 �� �6.(�4P� 3–D S

�50��	#1 x > 0.6 �� �6.EQT

-� SK �.
BYD(2����D��S�

>).50�����9�Y��D�!��

��50/���$).Æ/(-6�)�?

��Z [10,8] �

4 Si1−xGex/Si opqrsLt8
4.1 Si1−xGex/Si B6<lu (QW) FGHIJ

Si1−xGex/Si ����/��ÆL��&

RS� SOI +��(2� SiGe �L��.

Infrared (monthly)/Vol.31, No.11, Nov 2010 http://journal.sitp.ac.cn/hw



5 31 6�5 11 7 � � 9

��2����@ 1.3µm�2��=��0 �

��:2����P�"� α �?�X���

������������� �������

�K!�!���>/��X� Si1−xGex/Si

T��/��35UZ�VO�

'M& Dan-xia Xu�� [14] K!��M;�

	����O (UHVCVD)  �+,+(2>�

MSM �>� SiGe ��-��� ��N���

 � 1.3µm"��=�
� 1A/W� 1.55µm

"��=�
� 0.1A/W �< 2 �N� ���

><�

> 2 SiGe/Si WNO[\-KLXYÆ

[ZP@]^>

��2_=�
;< 3 =:�

> 3 SiGe/Si WNO[\-KLXY

Æ[ZP@ PL Q

`[&	?��&�5I [15] �U��>�

Si0.5Ge0.5 ��T��/��-��� �� 

–5VRTE�N��� � λ = 1.55µm"�=

�� 0.07A/W �\�B� 64nA ������%

!� 18.2% �

K!���>��S] Si1−xGex/Si T��

/�@��\P���9�>��>���

�� ��^
+a��5�=�
����

���0��'$������&_��3�

 
�
���
������H�!X��,

9'(���))�+WI&'�

Lin �� [16] _`��$ δ NJ Si0.7Ge0.3

��/� ���� �2 3µm ∼ 7µm �1

VG =1V ��  15K E�bC=�� 1.3mA

/W �

Lee �� [17] T!U���	����O

(RTCVD)  P - Si(100) +,+� SK (2�.
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