J. of the Korean Sensors Society
Vol. 15, No. 1 (2006) pp. 1 -6

1= o|O|X|] MIME AlZ|E Li-2}0[0{ MOSFET
2 HET|9| M=

MPAL - MALS - 0/ - MET - LRpE

ue

Fabrication of silicon nano-wire MOSFET photodetector
for high-sensitivity image sensor

Young-Shik Shin, Sang-Ho Seo, Mi-Young Do, Jang-Kyoo Shin’,
Jae-Hyoun Park*, and Hoon Kim*

Abstract

We fabricated Si nano-wire MOSFET by using the conventional photolithography with a 1.5 m resolution. Si nano-wire was
fabricated by using reactive ion etching (RIE), anisotropic wet etching and thermal oxidation on a silicon-on-insulator (SOI)
substrate, and its width is 30 nm. Logarithmic circuit consisting of a NMOSFET and Si nano-wire MOSFET has been constructed
for application to high-sensitivity image sensor. Its sensitivity was 1.12 mV/lux. The output voltage swing was 1.386 V.
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Table 1. Sequential process to fabricate proposed devices

Process Step Comments

Initial cleaning General RCA cleaning
BOE

SF6, Ar25 scem, 60 W, 25"
25 wt.% TMAH, 90 °C, 2'
BOE

Dry oxidation, 950 °C, 45'
LPCVD, 3300 A

SF6, Ar25 scem, 60 W, 25"
N-type implantation P, 5x10E15 cm™, 4 keV
RTA 300 °C, 30’

Al evaporation, 3000 A

450 °C, N2, 30’

Silicon oxide etching
Silicon RIE
Anisotropic etching
Silicon oxide removal
Gate oxidation
Poly-Si deposition
Poly-Si RIE

Metallization

Annealing
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Fig. 1. The process of fabricated nano-wire MOSFET-type

Photodetector and NMOSFET; (a) silicon oxide
growthed and nitride deposited SOI wafer, (b)
Isotropic wet etching using the TMAH solution
and the cross-sectional view, (c) growthing for the
gate oxide and Poly-Si deposition, (d) deposited Si-
dioxide using the LPCVD, and (e) source/drain
electrode define.
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Fig. 2. Photograph of the fabricated device.
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Fig. 3. Cross-sectional view of the Si nano-wried
MOSFET-type photodetector.
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Fig. 4. Electrical characteristic of nano-wire MOSFET-
type Photodetector (Vs-Ipps curve).
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Fig. 5. Electrical characteristic of nano-wire MOSFET-

type Photodetector (Vps-Ips curve).
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Fig. 6. Electrical characteristic of NMOSFET (Vgs-Ips
curve).

0.0

T T
0.0 05 1.0 20 25 3.0

=

L

=] 3
=,

Alo|E Jtsteke] AMAE] H&o] FjFoR
o|tl®l Zr &S 54 4)Zk Ao|E 4tst
Aol A=A o]d EAle sldE FAoR Fkd)
a8 5 Uiz 9ol g zhe MOSFETY #73&7190
AolE APE 1 vy W3l A2 S o =¥ Aol
w2 =g dFe 54L& g dstolt) Ve 9}
olo]& zh= MOSFETE FHE719) ¥ gl 1.25
VAR 9EF0T ojF F AEd oA
a4 dziE e 33 Mkabakel 913k A
7ol ogh Aol 1 tlo] o= gt
= NMOSFETS] =] 192 1 VE IBAH
o, AlolE Agtel] wE =g ARe] Wals el
Zo|th ¥ AL 225 Vol Vi $fojo]E z¢
MOSFETE F# &7\ vls) AF a7t =+

i
K

ox M

]
il

=
__261

Y

o |

ol

i 2 e wle 2@ rlo

=

o

A X Ea) A A 15¢ A1E, 2006

o .

A WA - AE

400.0n -

o8

<

300.0n

S AN w
<n<o<
<

[(RARSTRETA

= 200.0n~
o

100.0n -

0.0

T
3

Vs V]

2] 7. NMOSFETS] A718 B4 (Vps-Ips 241)
Fig. 7. Electrical characteristic of NMOSFET (Vps-Ips
curve).
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Fig. 8. Schematic of logarithmic circuit using fabricated

devices.
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