
/ 30 5�/ 11 9 1 = 35��^l� 1672-8785(2009)11-0035-0503APIN2><-:.;B67?4�^K������� ��G;
(�KYvI��v�WÆv <mV~|"��� �K 730000)��	Æ��>�h�Tn`��)3>$ PIN :~z�j$'Y|	y��� Ge �v�<(��v��"g($�=N�Xw&`e��/�X�(jD�=oA+��
PL4�_�" Ge��� 0#C# 0.3%r�jD$�'Y#!X! 50%�" Ge�v�<(� 1µm #C# 4µm r�jD$�'YI&XO 80% �W+�[#!XO 1 ��"�v�$�"g(� 1× 1014cm−3 #! 2 .W�r�jD$2'YI&XO 60%�,9SZ�v�<()jDW+�[8�'Y$���?�v��"g()2'Y$���)3>$ PIN :~z�j$~�$�v�N�XoAÆ~�p�<(� 4µm ��"g(� 1 × 1014cm−3 ��id�}-jD	d8'�sBjD}0V7$�R�irbÆ:~z�j� PIN �3$��'Y���Æ�gvkÆ TN382 ��_}yÆ A

Study of Si-based Ge PIN Infrared Detector

with Numerical Simulation

XU Min-jie, WEI Ying, CAI Xue-yuan, YANG Jian-hong

(Institute of Microelectronics, School of Physical Science and Technology,

Lanzhou University, Lanzhou 73000, China)

Abstract: The variation of the current characteristics of a Si-based Ge PIN infrared detector with the

strain, thickness and doping concentration of a Ge absorption layer is numerically simulated on the basis

of a drift-diffusion model and an optimized device design scheme is given. The research result shows that

when the tensile strain of the Ge absorption layer is increased from 0 to 0.3%, the dark current of the

device is increased by about 50%; when the thickness of the Ge absorption layer is increased from 1µm

to 4µm, the dark current of the device is decreased by about 80% and its quantum efficency is nearly

doubled; and when the doping concentration of the Ge absorption layer is increased from 1× 1014cm−3

to 1 × 1016cm−3, the dark current of the device is decreased by about 60%. In view of the effect of

absorption layer thickness on the quantum efficiency and dark current of the device and the effect of

doping concentration of the absorption layer on photocurrent, the Ge absorption layer of the Si-based Ge

PIN infrared detector is designed to have a thickness of 4µm and a doping concentration of 1×1014cm−3.

It is expected that this design can provide a good basis for the improvement of device performance and

the fabrication of practical devices.
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