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Silicate formation
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direct contact of high-k/Si

metal

Si sub.

La-silicate

Vo
2+

Oxygen defects

Essential influence on 
MOSFET characteristics

Problem

Material & process concept 
for compensation of oxygen 
defects are proposed

How to control oxygen defects ?

Experimental Procedure
SPM and HF cleaning

n-Si Substrate

Measurement

Backside Al contact

Gate patterning

Gate metal (W) deposition
by RF sputtering

FGA (3% H2) at 800oC for 30min

La2O3 deposition (300oC)

Annealing in 5% O2 for 30min (Oxy)

LOCOS isolated n-Si wafer 
(S/D pre-formed)

Contact hole and Al wiring

FGA (3% H2) at 420oC for 30min
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Experimental Results

Careful process
No increase in EOT
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Universal

T = 300K
Nsub = 3 x 1016 cm-3

L / W = 10 / 10µm

FGA800oC
   followed by :

Oxy340oC
Oxy340oC

        + FGA420oC

Vth lowered by 520 mV 
FGA recovers the SS.

Mobility improvement
Compensation of defects
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Conclusions
Development of oxygen 
annealing process

Improving carrier mobility 
by defects compensation

Demonstration of oxygen 
annealing after Si removal 
for scaled EOT


