J. KIEEME
Vol. 23, No. 10, pp. 763-766, October 2010
DOI: 10.4313/JKEM.2010.23.10.763

Cr- ¥ Ni- &A/=¥|

Experimental and Simulation Study of Barrier Properties in Schottky
Barrier Thin-Film Transistors with Cr- and Ni- Source/Drain Contacts

Ji-Chul Jungl, Kyoung-Sook Moonz’a, and Sang-Mo Koo'
! Department of Electronic Materials Engineering, Kwangwoon University, Seoul 139-701, Korea
2 Department of Mathematics and Information, Kyungwon University, Seongnam 461-701, Korea

(Received September 14, 2010; Accepted September 19, 2010)

Abstract: By improving the conducting process of metal source/drain (S/D) in direct contact with the
channel, schottky barrier metal-oxide-semiconductor field effect transistors (SB MOSFETS) reveal low
extrinsic parasitic resistances, offer easy processing and allow for well-defined device geometries down to
the smallest dimensions. In this work, we investigated the arrhenius plots of the SB MOSFETs with
different S/D schottky barrier (SB) heights between simulated and experimental current-voltage
characteristics. We fabricated SB MOSFETSs using difference S/D metals such as Cr (@ 45 eV) and Ni
(dni™h.2 V), respectively. Schottky barrier height (@p) of the fabricated devices were measured to be
0.2570.31 eV (Cr-S/D device) and 0.1670.18 eV (Ni-S/D device), respectively in the temperature range of
300 K and 475 K. The experimental results have been compared with 2-dimensional simulations, which
allowed bandgap diagram analysis.
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Fig. 2. Drain voltage-drain current curve in 300 K~

475 K of temperature; (a) Cr-S/D device and (b)

Ni-S/D device.
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Fig. 3. Increased drain current by changing temperature
from 300 K to 475 K; (a) Cr-S/D device and (b)
Ni-S/D device.
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Fig. 4. Extracted schottky barrier height for different
applied drain bias and zero bias gate; (a) Cr-S/D device
and (b) Ni-S/D device.
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Fig. 6. Simulated band-gap diagram for different

temperature; (a) Cr-S/D device and (b) Ni-S/D device.
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