Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 33, No. 4, pp. 255-262 July 2020

DOL: https://doi.org/10.4313/JKEM.2020.33.4.255
ISSN 1226-7945(Print), 2288-3258(Online)

2H=7|8 CHEd &2

255

A2FeIel 2=t

0|xHd

Sleithetin AR A Y ER] B3k

Modelling of Grain Boundary in Polysilicon Film for Photodetector Through

Current-Voltage Analysis

Jae-Sung Lee

Division of Renewable Energy & Semiconductor Engineering, Uiduk University, Gyeongju 38004, Korea

(Received March 9, 2020; Revised March 30, 2020; Accepted April 1, 2020)

Abstract: Grain boundaries play a major role in determining device performance, particularly of polysilicon-based

photodetectors. Through the post-annealing of as-deposited polysilicon and then, the analysis of electric behavior for a

metal-polysilicon-metal (MSM) photodetector, we were able to identify the influence of grain boundaries. A modified

model of polysilicon grain boundaries in the MSM structure is presented, which uses a crystalline-interfacial layer-SiOy

layer- interfacial layer-crystalline system that is similar to the Si-SiO, system in MOS device. Hydrogen passivation was

achieved through a hydrogen ion implantation process and was used to passivate the defects at both interfacial layers.

The thin SiOy layer at the grain boundary can enhance the photosensitivity of an MSM photodetector by decreasing the

dark current and increasing the light absorption.
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Fig. 1. Schematic diagram of polysilicon photodetector.
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Fig. 2. Dark current-voltage characteristics for the control device
and the only annealed device. The inset shows the resistance between

electrodes for each device.
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Fig. 3. Photocurrent to dark current ration for the control device

and the only annealed device.
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Fig. 4. Hydrogen concentration along to device depth for the
control device and the only annealed device.
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Fig. 5. SRIM simulation result for hydrogen ion implantation.
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Fig. 9. XPS Si2p spectrum for the only annealed polysilicon.
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