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Abstract: A polysilicon-based metal-semiconductor-metal (MSM) photodetector was fabricated by means of our new
methods. Its photoresponse characteristics were analyzed to see if it could be applied to a sensor system. The
processes on which this study focused were an aloy-annealing process to form metal-polysilicon contacts, a
post-annealing process for better light absorption of as-deposited polysilicon, and a passivation process for lowering
defect density in polysilicon. When the alloy annealing was achieved at about 400°C, metal-polysilicon Schottky
contacts sustained a stable potential barrier, decreasing the dark current. For better surface morphology of
polysilicon, rapid thermal annealing (RTA) or furnace annealing at around 900°C was suitable as a post-annealing
process, because it supplied polysilicon layers with a smoother surface and a proper grain size for photon
absorption. For the passivation of defects in polysilicon, hydrogen-ion implantation was chosen, because it is easy to
implant hydrogen into the polysilicon. MSM photodetectors based on the suggested processes showed a higher
sensitivity for photocurrent detection and a stable Schottky contact barrier to lower the dark current and are
therefore applicable to sensor systems.
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Table 1. Process split and its marking symbols.
Post-process split Symbol

Skip post-annealing A

900C N2 30 min. (Furnace)

1,050C N, 1 min. (RTA)

1,100C N, 30 min. (Furnace)

m oo m

1,100C N, 60 min. (Furnace)
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Anode e—— W —= Cathode

[ ] Poly-Si
|:| Metal

[ ] Absorption area

(b) A—AAA—AAA—_ANN—2 K

R, : Contact resistance

R, : Poly-Si bulk resistance

Fig. 1. (a) Schematic of photodetector and (b) its equivalent
circuit including resistances.
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Table 2. The morphology of each polysilicon film.

Grain size Roughness (nm) @ 25 um?
Symbol . .
(A) Average Maximum
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B 246 6.67 555
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The control device annealed
at N, ambient for 30 min.

-[0- Measurement at 5V
—(O— Measurement at 10V

Dark current (A)
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Anneal Temperature (°C)

Fig. 2. Dark current of photodetector depending on temperature
of metal alloy annealing.
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Fig. 3. Senditivity of photodetector depending on wavelength of
incident light.
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Fig. 4. Dark current and photocurrent (a) and its ratio (b) for
photodetectors depending on metal aloy annealing.
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Fig. 9. Illumination of ion ranges for H" ion implantation
used in this study.

Table 3. Specification for photodetectors fabricated in this
study.

Description Range
Operating voltage range DC 0-10 V
Responsivity 0.03-0.04 (A/W)
Sensitivity (Iphoto/ldark) 60-100
Dark current/active area 10 (Aflum?)
Absorption light wavelength 850 nm
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