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Abstract: In this paper, flicker noise characteristic and channel hot carrier degradation of NMOSFETSs
with plasma nitrided oixde (PNO) and thermally nitrided oxide (TNO) are analyzed in depth. Compared
with NMOSFET with TNO, flicker noise characteristic of NMOSFET with PNO is improved significantly
because nitrogen density in PNO near the Si/SiO; interface is less than that in TNO. However, device
degradation of NMOSFET with PNO by channel hot carrier stress is greater than that with TNO
although PMOSFET with PNO showed greater immunity to NBTI degradation than that with TNO in
previous study. Therefore, concurrent investigation of the reliability as well as low frequency noise
characteristics of NMOSFET and PMOSFET is required for the development of high performance analog
MOSFET technology.
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Fig. 1. Process flow for ‘the fabrication of

NMOSFETs.
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Fig. 2. Capacitance versus gate voltage (C-V) curves of
NMOSFETs with TNO and PNO.

10 T T T
af
10 1 "
W 1
- 10 1 1
< ] |
= 10y . 1
an—tn 1 —&— TNO I[I.Lin '!
10° —=— TNO [ 1
ln-lﬂ e PNO lD,LIn -!
r —a&— PNO I, ]
-11 F i I 1 ]
» 0.0 0.5 1.0 1.5
Ngi(¥)

Fig. 3. Drain current versus gate voltage curves of
NMOSFETs with TNO and PNO.
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Fig. 4. Comparison of on-current versus off-current
(Insat—Iorr) characteristics between TNO and PNO.
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Fig. 5. Degradation of drain current by channel hot
carrier.
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Fig. 6. Comparison of flicker noise power spectrum
density between TNO and PNO.
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Fig. 7. Charge pumping current of TNO and PNO.
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