
10 � � 2016 � 7 Æ

����� 1672-8785(2016)07-0010-06

�� InAs/GaAs��� –��������

	
��	�
��

� � 1,2,3,4 �  1,4 ��� 1,4 � � 1,4 � 	 1

�
� 1,3 ��� 1 ��� 1 ��� 1,2,3

(1. ������Æ��������������������Æ 200083;

2. �Æ������Æ 201210;

3. �������������	������Æ 2000833;

4. ���������
 100049 )

�	�
������������ ��� (T ≈97.7%)!�"#�$��%&�'�
(���������� 5 � 6 ��)*'�+,�����- .��!"�/�
�#01$��23�%- ��%�4&$'567(23Æ�,�8��%�9
:���- .�)*6 InAs/GaAs ,�� – ���+,;-�<%*;� I-V %&%
��23=>?@A�;./BC 0 V DEF0.GC 400 nm∼950 nm H�23
1I23�$2 0.18 A/W �C3JDEF.G�1I23�$2� 0.45 A/W �K�
)"�/L1$4��%&=>5M6�? InAs/GaAs ,�� – ���<%*;C
N17OP8 80 K 7O�QR�$�
9:;
����<%*;�'�(�'�+�,��
<=>?@
TN29 ABCDE
A DOI: 10.3969/j.issn.1672-8785.2016.07.002

Study of Schottky Photodetector Based on InAs/GaAs
Quantum Dot-Graphene Hybrid Structure

GAN Tao1,2,3,4, DU Lei1,4, LIU Chang-long1,4, LI Liang1,4, CHEN Gang1, XU He-liang1,3,

CHEN Ping-ping1, LI Zhi-feng1, CHEN Yong-ping1,2,3

(1. National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083, China;

2. Shanghai Tech University, Shanghai 201210, China;

3. Key Laboratory of Infrared Imaging Materials and Devices, Shanghai Institute of Technical Physics,

Chinese Academy of Sciences, Shanghai 200083, China;

4. University of Chinese Academy of Sciences, Beijing 100049, China )

FGHI�2016–05–12

JKLM�NSTUVWOX (61474130), YVZP[QR�NS\SOT]^U_QR (CSTC2009CA2003);

(973 QR)(2012CB619200) �YVZV`OX (CXJJ-14-S82)

WXYZ�[a (1988-), b�c\de[�fg]^h�ij]klm^n_`oapbq]^�
E-mail: gantao@mail.sitp.ac.cn

Infrared (monthly)/Vol.37, No.7, Jul 2016 http://journal.sitp.ac.cn/hw



r 37 ��r 7 � � � 11

Abstract: Graphene has the features of high electron mobility, high transmittance (T = 97.7%) and

adjustable Fermi energy. The electron mobility of GaAs is 5 to 6 times higher than that of silicon. After

introducing indium arsenide quantum dots, the photoelectric detector will has the features of low dark

current, high operation temperature, high responsivity and high detectivity. Therefore, it can be used to

fabricate fast, high quantum efficiency and wide spectrum photoelectric detectors. The I-V characteristics

and photoresponse of a Schottky junction based on a graphene-InAs/GaAs quantum dot hybrid structure

are studied. The results show that at the bias voltage of 0 V, the device shows its photoresponse in the

wavelength range 400 nm to 950 nm with the peak response of 0.18 A/W. At the reverse bias voltage, its

peak response can reach 0.45 A/W. Through the analysis of the temperature dependence of dark current,

the barrier height of the Schottky junction at room temperature and 80 K is obtained.
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