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Characterization of Nitrided HfO2(HfOxNy) for Gate Dielectric Application using
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Abstract

HfO2 thin films were deposited at 300C on p-type Si (100) substrates using Hf[OC(CHs)sls as the
precursor by plasma-enhanced chemical vapor deposition and were annealed at 300TC in nitrogen
plasma ambient. Compared with HfOg nitrogen plasma annealed HfO, show good chemical stability,
higher crystallization temperature, lower leakage current and thermal stability. Leakage current density
of nitrogen plasma annealed HfO: is approximately one order of magnitude lower than that of HfO. for
the same EOT. The improvement in electrical characteristics of nitrogen plasma annealed HfO: can be
explained by the better thermal stability due to nitrogen incorporation.
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nitrogen ambient.
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Fig. 2. Rms roughness variations by annealing
temperaure of HfO; (Fresh and PA) annealed at

various temperatures for 1 min in nitrogen ambient.

3 upete U LA AT AR M3
HAALHZ EAAE ole Ezn odyd
A3, HIO, ¥tetel AVt FUdo=zA A2
=7F old ARE B F AU



100 r r T Y Y
(a) vl Hf
o N
801 —y—Si o7
o 7
o 60 1
E
8
g 40
20
O A 'l i
0 200 400 600 800 1000 1200
Etch Time (Seconds)
100 p———— -y T v
(b) =i Hf
=O= N
80 —p—0
. — S g
° N PVTYVVVYVy,
[-)
L
=
2
<

0 Elcacaion : x ;
0200 400 600 800 1000 1200
Etch Time (Seconds)

Fig. 3. AES spectrum of Fresh-HfO»Si (a) and
plasma annealing-HfO»/Si (b) annealed at 700C in

nitrogen ambient for 1 min.
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Fig, 4, C-V curve of Fresh & Plasma annealed
HfO»Si (a) and I-V curve of Fresh & Plasma
annealed HfO»/Si (b)
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