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Abstract The growth model of NHs/O, oxidation, in which the equation of chemical reaction is 4 NH,;+ 30.—2N,+ 6 H,
O and oxidizing species are O, and H,O molecules, was established and led to the similar result of the model of Deal-
Grove which explains the mechanism of dry and wet oxidation on the basis of Fick's 1'st law. The flow rate of NH./O.
determines the oxidation rate, since the oxidizing species, O. and H.O, affect complementarily the growth rate in NH,/
0. oxidation. The proposed growth model in this work was confirmed with the oxidation experiment by the rapid ther-
mal processing (RTP) system and the difusion into the inner oxide film of nitrogen generated by decomposition of NH,
molecules was ascertained in secondary ion mass spectroscopy(SIMS) and in Auger electron spectroscopy (AES) mea-
surement it was regarded to be negligible.

A)
=2

aled 7)ol Ao E3 whgate] Si0,§ ¥ Adste HA,
2|71 o] AT %Z}% Tl A Aztate AA, A4
MOS (metal oxide silicon) F+Z& AFshet Ul fof &) AT Az} Abstet 3o 2 ghkslmA Ak 2o
&= f5d3} (mobile oxide charge, Q.), A% ZHA & O, ¥2e} A 3sho ’ﬂ'ﬂ—] U5 2 ol A 4kshE #l
3} (oxide trapped charge, Q.), TAAs} (fixed oxide  #dh= FAo|c) 4bslute] B4 7L vfef o229 2
charge, QJ), 2=z 4] 7|#z} 4lsbabe AHo] &4 o} ojgo Astetel gE-As)F Fr Y 74131 E%”dﬂﬁq
st Ad 111;43} interface trapped charge, @) S°] FoE AR & o, HCl H7Hiksiye
EA3h olF AEle A7|H BA4E M7 Aoz o 224 AEE 23E BAYI %F—%Zﬂ ‘ilifﬁ AR
A glch ' ? B3] Alm LI A= dAabsket AAA] Si0,  OSF (oxidation-induced stacking faults) 2} ZF4:7) B3
/Si Ao Fdx o2 WAt T2 Ao 7|elslr] =k ey, o] Absbiiel 2o’ b AeE g
uFofl A AA7t Erbsdith w3 JBolFrle & AAI] s AT VLSI(very large scale inte-
(layer transfer technology) &2 ¥|E% vldlF+Z A grated circuits) ATFAHelM 7193l A= Z2FAHE
Azbol] oloird M-24rste) HE oldy e Fe Aol AxE AHAR vt Mol muE sfAE AsS HF H7ME
I kY wehbA Adsiete) iR U Al e} B ] HYYe R o] AEYE-E O,+HF E3V)A) s Aksput
st A-2Akstr) shed 2 WS (advanced oxidation & HAE o) HF o o) 22 7} Z (micropore) 7+ 4 5
method) o] A|gt=| o] ghop o~ 7} W&o HCl H7pAbstd =) @] A3 dds £33
E el /R4E AbsbabY (enhanced oxidation meth- 3 4] HELE 27| EAE a0 2 A
od) & HCl #7H13] (HCI added dry O. oxidation)®” 2] £3}x lc}, =gk Hauz EXa FAHE EAo) A
o2 st Wi g Al HEkE A A7le AR & A4k vl 53 N,Ool| 27 4k 74 Si-0 7é
A it o] Atshii 3 A Ao w olsiEI Uk, ol o) MrIH Ao At AT FAo) ¢
=, A3t Edo R YE AelE i@ O, a7} &4 & H*/H.0 4k3kd (hydrogen-radical-balanced steam

oL

.M E

N i,.),

EL q

— 932 —



7':}@3

oxidation)'? §o] 2% u} 2}
8 Atshutke] UlR w) Ajwel Eajahe W2 FAAF)

£ NH/O, Aol B 477} 245} siehiw 0,
7)Aol NH, 71318 H7bstod darshabe §4shs NH,/
0 HHE e HE AN LolE W3} Tol T FH)
QA %, 0. 9 HOE A7) wlgel A4 2 ¢4
shol pan gy BAZ FHPL

ANH; + 30, — 2N, + 6 H,0 (1

o} Hh-g-Ael| 2] Bz uhe} o] NH, 7]14] A7}el| o)
WASHE HOE A E 2488 & 5 ok 27 12
NH /0, Atstel7b i E& AHstr] AT el 0.
NH,o E71dE vle] A4 222 7hdd dols &9
o Tg3te F FH2 AbstAlQl O, % H.OE HAste] 4]
2o FFEch o] F FF2 A= 8I0, Lt vhEA
2] gAarste] 24 gl gAY f7tE o R S0, W
% Si0,/Si Aol 4] Atshr} A ek, F, AbshA] 0,00 ]
& Si+0~Si0.2 AuEe 248 A3A HOC
o8l Si+2H.0—Si0,+2H,2 29se A48 54

of o]F-ofAlct. ufebr AL E® o] F HEAe] Adg
%A 7]odo) ofsf) AA = o]z F AEA Y Fnlo)] s
A=k, F, AsE s AR £k obdzt 0.0 A7}
5] NH, 9| F-89 &2 NH.2 fekoll ofsf 24 €ct.”

£ dFelds NHy/O, AsteliA ARg3te AbshA 2l
0, ¥ H.07} 22+ A4 o A3 AR Ashet Aol =
4317 Fick9] A 143& 7122 % Deal-Groved &
Wg aEe A Bola o] Abs o 2 A Ahsw o

54¢ £43odch

2. o4 #

NH/O, Ab3-& 25 579] 4bshAl & AH8-317] 913k NH,
1A e} Fale He B 8hy) el 719 1243l AR o
F7he) AA7F dasit £ dpoie ASEERE 25
2 NH,o feFe 2 AUsA Aojslr] A8 FFdx=
(rapid thermal processing, RTP) A|A&& ARg3lg]o
v 23 20 Azl NEEE Bk RTP Ajl2de W
B4E 72HE oo Ho4 Az dYe g Ahgdlgler
wZ ol 2hFahe -ElAldd O ¥ NH.E AAs] A
) N, AHSE b2 dAef dAetgn. BE Alses
N, #8714 7145 (F, % F.= 2312 Fy, S % S
odal) RTP A)282 1200°ColslellA £10CY 23
2 A5 Alstex = 4% (themocauple) & ©]&3}o]
Astsdct, N, E97]olA Abste ol mddt & ~ 93]
] fefA o] Zako 8 N, 7|47} NH/O, ER7IAZ 23
ol (Fy R S,= @82 S, F, ¥ Foxe d3) 4387} Azt
Hoh A3E5 %5 NHY/N, 28725 953 22 3y
0 F FdAA 450CAA in situ Ad e g e o dE
o] Tt ¥ A& N, ¥4712 %3 £ 28§ J784d
o} qhg-A] 1o A A& 5 3l vle} Frol AbSA| 2 g

rir

w4, J[)h

2 Z2:0, % HO0F ARAR st NH/O, 48] 43d2d A<t 933

NH3, Oz = (4NHz + 30; — 2N; + 6H,0)

A AT
........... oxiizing species : O 1O orginal
"""""""""" silicon surface
45%
L] S10u/Si
(Si+ 07 ~ SO intertace

(Si + 2H,0 — SiDz + 2Hp)

silicon substrate

Fig. 1. Schematic diagram showing the mechanism of NHy/O,
oxidation.
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Fig. 2. Experimental apparatus of NH./O. oxidation.
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Fig. 3. NH./0; oxidation model diagram of growing oxide film
showing the fluxes and concentration of O. and H.0.
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Fig. 4. Oxidation thickness as a function of oxidation time and
temperatures with NHs(7.5%)/Q, ambient.
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Fig. 5. Oxidation thickness as a function of oxidation time and
NH; flow rate with oxidation temperature, 1000°C.
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