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Silicon Oxidation in Inductively-Coupled N.O Plasma and its Effect on
Polycrystalline-Silicon Thin Film Transistors
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Department of Materials Science and Engineering, Korea Advanced Institute of Science and Technology
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Abstract  Inductively-coupled N.O plasma was utilized to grow silicon dioxide at low temperature and applied to
fabricate polycrystalline-silicon thin film transistors. At 400°C, the thickness of oxide was limited to 5nm and the
oxide contained Si=N and =Si-N-Si= bonds. The nitrogen incorporation improved breakdown field to 10MV/cm
and reduced the interface charge density to 1.52x 10"/cm? with negative charge. The N;O plasma gate oxide en-
hanced the field effect mobility of polycrystalline thin film transistor, compared to O, plasma gate oxide, due to the re-
duced interface charge at the Si/SiO; interface and also due to the reduced trap density at Si grain boundaries by nitro-
gen passivation.
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Fig. 1. Gate oxide thickness as a function of growth time in ICP
0: plasma and in ICP N,O plasma.
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Fig. 2. XPS of N 1s in ICP N;O plasma oxide
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Fig. 3. (a) XPS of Si 2p of N;O plasma oxide (b) XPS of Si 2p
near Si/Si0, interface.
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Fig. 4. (a) Breakdown characteristic and (b) cumulative proba-
bility of breakdown of O, plasma oxide and N.O plasma oxide.
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Fig. 5. Normalized C-V plots of ICP O. and ICP N.O plasma
oxide.

Coe A/ (1X1079 A

Crs= (1x1079) Cout A/ (1X107H A 1)

. eJ‘:T)”Z

A—(qux @
— Qe Ny

VFB"me'“— Cox__cozq (3)

3714, Coe TN BHF A7t ARA-L, e Si 7]
#eo] 48 (F/em), Ax extrinsic Debye length, A=
Aol HZY WA, N Si 7139 E3%T Ve
faltband voltage (V), W= Z&5-¥te s 435}, 218
I Qe FrEAS eI}

Fig. 5= 0. Eet=vle} NO Fet=v} 43)ete] A3}
ARE &7 43+e) IMHzolA C-V &A3 ZAF o).
=2% 0, E8tRvle} NO E=t2vl Alsiete) FAl= 2+
7+ 72A 3 b4 Ao|%ich o]E% 600TC, Ar 247144 1
A7k Fek AdEld 3 &A% AAs §4) Aok Qe
A} (3) A 2= §i/Si0, AR E3 e AL Tsty
AARE Zle 2 odubAql Akgiute) A-pofe A gt
=23 0, F=kRe}t Ak FE48) 7} 5.25 X 10/ cm?
2 Hdighe] vl =1 ko] HslE Zx o™ Ar 9
7oA 02T Felx 2 Wt v F=EYE NO F
gtzut Absehe- fa sl $9 gholm 9.29x10"/cm®
olch, 282 Ar E47)lA odd Folle 15210/
cm’ o2 FEASL ZA wFoiFct. Table 1] 279
Absbat o A Vot fr & A, NS Aels o
N,O Eu}=w} Ab3) Ao Abghet o] A3 A Si
=N 2% 9o =Si-N-Si= Z2ZS R EHo R 7HA) 5
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Fig. 7. Logles- V¢ curves of poly-Si TFTs with different gate
oxide layers.

Table 2. Device parameters of the TFTs with different
gate oxide layers.
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Fig. 8. Plot of In {Io/(Vs- Vrs)Vo} vs 1/(Ve-Vis)? showing the
values of Nt and 1 of the different gate oxide layers.
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