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Table Captions

Table. 2-1. Threshold voltage, subthreshold swing, and DIBL of N/O stack, NO
annealing oxide, and thermal oxide.
Table. 3-1. Comparison of Vg=2.2 and Vg=Vd=2.2V stress conditions.

Table. 3-2. Device lifetime of NBTI and HCI for 1V operation voltage.
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Figure Captions

Basic experimental setup of charge pumping measurement.

Gate leakage current of three kinds of samples.

Drain current vs. drain voltage at steps of Vg-Vt = 0.25,0.5,0.75,
and1V.

Transconductance (Gm) vs. Vg-Vt at linear (Vd = 0.05V) and
saturation (Vd = 1V).

Drain current vs. Yg-Vt at linear (Vd= 0.05V) and saturation (Vd
=1V).

C-V curves of nMOSFETs:

C-V curves of pMOSFETSs.

Measurement setup of NBTI experiment.

Measurement setup of HCI experiment.

Isub vs. gate voltage for N/O stack.

Isub vs. gate voltage for NO anneal.

Isub vs. gate voltage for oxide.

General HCI lifetime projection of Vg = Vd and Vg @ Isubmax

stress conditions.
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3-5(c).

3-6(a).
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3-7.

3-8(a).

3-8(b).

3-8(c).

3-9(a).

3-9(b).

3-9(c).

Position of carriers at Vg=Vd and Vg @ Isubmax bias conditions.
NBTI lifetime projection at 25°C and 100°C of N/O stack.

NBTI lifetime projection at 25°C and 100°C of NO anneal.

NBTI lifetime projection at 25°C and 100°C of oxide.

NBTI lifetime projection at 25°C of three kinds of samples.
NBTI lifetime projection at 100°C of three kinds of samples.
NBTI lifetime projection slope.

HCI lifetime projection at 25°C and 100°C under Vg = Vd stress
condition of N/O stack:

HCI lifetime projection at 25°C and 100°C under Vg = \Vd stress
condition of NO anneal:

HCI lifetime projection at 25°C and 100°C under Vg = Vd stress
condition of oxide.

HCI lifetime projection at 25°C and 100°C under Vg @ Isubmax
stress condition of N/O stack.

HCI lifetime projection at 25 °C and 100°C under Vg @ Isubmax
stress condition of NO anneal.

HCI lifetime projection at 25°C and 100°C under Vg @ Isubmax

stress condition of oxide.
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3-10(b).
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3-12.
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3-14.

4-1.

4-2(a).

4-2(b).

4-3(a).
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HCI lifetime projection at 25°C under Vg = \Vd stress condition of
three kinds of samples.

HCI lifetime projection at 100°C under Vg = Vd stress condition of
three kinds of samples.

HCI lifetime projection at 25°C under Vg @ Isubmax stress condition
of three kinds of samples.

HCI lifetime projection at 100°C under Vg @ Isubmax stress condi-
tion of three kinds of samples.

HCI lifetime projection slope at25°C and 100°C under Vg = Vd and
Vg @ Isubmax Stress conditions.

Lifetime projection slope change from 25°C to 100°C of NBTI and
two stress conditions of HCI.

HCI lifetime projection slope change from Vg = Vd to Vg @ Isubmax
at 25°C and 100°C.

Measurement setup in our charge pumping experiment.

V1t shift of pure oxide.

Icp shift of pure oxide.

V1 shift of NH3 anneal.

Icp shift of NHs anneal.
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Fig. 4-4. Vt recovery ratio of pure oxide and NH3 anneal.

Fig. 4-5. Icp recovery ratio of pure oxide and NH3 anneal.




