J. of Korean Ind. & Eng. Chemistry,
Vol. 10, No. 1, February 1999, 105-111

Fe.SinCcHqg BH2to] 22| - &}t Ql 2stA EM

The Physicochemical and Optical Characteristics of Fe.Si,C:Hq Films
Kyung-soo Kim, Bup-Ju Jeon, and II-Hyun JungT

Deparment of Chemical Engineering, Dan-kook University, Seoul 140-714, Korea
(Received August 10, 1998, accepted November 2, 1998)

2 ok ¥4 iron silicide™$ A &3tn e HEe g FRgozy vt AW Aeirt 4 o Fet=olE ol 4398 i dMUE £
&2 gorz ¢Fe s d& ¢ ok B AN AzE e Raman 29E3 250 cm A UER Fedt Sie) AER =g FT ~IRell ojs) #7138}
FE B ol Fe-Si9 2ol FAHULES ANt =3 Zole} 22 Uzl & ¥ 7|F 2o dF g Ato] AE = St
iron silicides= [220/[202], [115]) 5% 2L AAFZE Z& -0z AFHHth Az" 49 band gape 1182~1174 ¢V #& 714z, 234 o
YA 34~37 VY #%g Hebdd 2 o] {718 o9& =i Urbach tail# sub-band-gap &%7F #2HUdh wfas EetZolE o]
3to] AZRE e dddF o) Ao FA wg g F JSS FAFH

Abstract: When the preparation method of iron silicide films possess the anncaling process, the interfacial state of the films is not fine. The good
quality films were obtained as the plasma was used without annealing processing. Since the injected precursors were various active species in the
plasma state, the organic compound was contained in the prepared films. We confirmed the formation of Fe-Si bonds as well as the organic
compound by Fe and Si vibration mode in Raman scattering spectrum at 250 cm” and FT-IR. Because of epitaxy growth being progressed by the
high energy of plasma at the low temperature of substrate, iron silicide was cpitaxially grown to B-phase that had lattice structure such as
[2201/1202] and [115). Band gap of the prepared films had value of 1.182~1.174 ¢V and optical gap encrgy was shown value of 34~37 ¢V. The
Urbach tail and the sub-band-gap absorptions were appearcd by organic compound in films. We knew that the prepared films by plasma were
obtained a good quality films because of being grown single crystal.
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Figure 1. Schematic diagram of the rf-plasma CVD reactor.
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Figure 2. FT-IR spectrum of films prepared by rf-plasma CVD
(a) as a function of rf-power at 300 C, silane/Fe-precursor =
5/10, (b) as a function of dilute ratio of silane/Fe-precursor at
300 C, 280 watt.
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Figure 3. Raman spectrums of films prepared by rf-plasma
CVD following flow rate of silane at 300 C, 280 watt.
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Figure 4. XRD of fims prepared by rf-plasma CVD as a
function of flow rate of silane at 300 C, 280 watt.
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Figure 5. XRD of films prepared by rf-plasma CVD as a
function of power at 300 T, silane/Fe-precursors = 5/10.
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FNE Bol o8 AR
2 %A oYA8e gl Folot HTh. band gap? B
AL =o] ARYel} BEE, 2RYA % o % 4%
BE, Gd9 veg 4U] Sstd @4 wn Az 7)2e oo o
stof BAE ATAA 7HT Uk wEA B d7E 2

}\LQ.

band gap?} %é}&i AUARE 7] et Azg e

A 2HAY F4H AoH GqolNe RIEg 2w, F3
Eo vt FRIARRE 2o FRASE A L AL
o.]o /k o]q

ZatA JERGR] ool tm
gy

wo

T =(1 - Rexp(-ad) , R
(ad) = -In[T/(1-R)]

=m-1/@+1) o))

(2)



FeSiCHa Wel 291 - 88 2 388 54 109

1.20 r T T 3.8
119 | 136 &
2
s 8
> 2
a 5
S 118} 434 o
b S
C 8
a
o

117 132

1.16 . . L 3.0

150 200 250 300
Power [watt]

Figure 7. Band gap and optical gap energy of films prepared
by rf-plasma CVD as a function of power at 5/10 sccmSiHy/
sccmFe-precursors 300 C.
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Table 2. The Number of Defect N, for Films

Flow rate of Nod x 10" rf-Power Ned x 10"
silane {em*cm) [watt] [em”cml
1 scem 2.3644 160 2.1888
2 sccm ) 2.0520 200 24786
3 scem 2.2265 240 2.2141
5 scem — 280 —
320 263%0
o] Fe-Si Z¥AANA /718FE =902 o AAFHAA
Azolh AR ol Adel WAHUN BFE WS 2 A2
2 Uehtow, ARSE Fehavh w4 WHRY ohis vl
9 &% - FEul, AFHAAAA Y BEE EY T JEsAT
HAZ Ao 33 8o F/HEFE AUFE FkE A2
2 #AHAY Figure 10914 ZBe57t 271845t Ao =

9%L FE22 band gapolyt BEHH AU W] F28
g doh 2Rt FHEFE gad FA7F IREAR A4S

mme2a
3] a-SiCH 2o} #84 ouia]4 gtel 34 evell F2sa, A
4 GG FREHZ FEete Bi9 FAE T AL 9
o YA DFEA #EHA EIAT AR AYZE AollA
Az g3l FFE Fol TS A2 e
4. & 2

rf-Eetzutell A3 Azxd F2 7oA ThRd BAFo|
o3 g o] YAHT, B AFAe} A o AFd =H
g BAF0] ZEFHNS o3 FU|dEES 2stn 9l
o 2 AgeA d& AFe d&y 2o

D AFE e Fe-Si ¥FEZ & Raman ’“‘“E"—*J 250 cm’
o F29 AATE 2+ iron silicide’t AHHA LSS Uehdth

2) Az 2o 74 2L fUEgE BY °ME} Fes} Siz}
A%stdn, BE Algd dis g[2201/[202]8 BL115)9) AATF=
g %%“ G2 B-49 Fe-Sig go] 4ok

) B8H Uz L 375~34 eV YERT, band gape
1.182 117 4eV B99 & 2t=v) Urbach taildl 93 Eyghe
518~442 meVel & 7MAM, Fe-Si AR A #7131¢E9
B9 o AAHAHA Aol Az Yo Ate] dojyt B
e wg Zon, A {3y ¥ F/1ESE 4A¥dsrE
Z7}sit},

4) AT FNEFE gag FA7t FREQEZ FL5o
UVEGdl M= a-SiCH 2] “5}1—1 A7 2 34 eVl A
28, A9d dYd e gas 40 o3 e d3 A
g AbelolA Azte] o] Y3& F] band gape F7HElE

A% ¢ %+ 990

Mo B AReAE 71E Al dF -FeSh 4 AZ
s AS 9 B Slal oo} TEUA ¥E B4
2 AL 5 988 HAY £ 9w B U Bad Sad
93 band gap Th: B ek % e Bas saE @
A 218 WA de AAL 4+ geme v 349 Edt
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