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Abstract

Thin film deposition of InN, which is a less-studied HI-nitride compound semiconductor because of the
difficulty of crystal growth, was performed by if reactive sputtering method {Jsing In target and N, reactive gas.
The' structural, electrical, and optical properties of the produced films were measured and discussed according to

" the sputtering parameters such as deposition pressure, rf power, and substrate temperature.

From the result of deposition pressure, rf power, and substrate temperature, we could obtain optimal conditions
of 5mTorr, 60W, 60C for preparing InN thin film with high crystallinity, low carrier concentration, and high Hall
mobility. The cartier concentraﬁon, Hall mobility, and optical bandgap of the fabricated InN thin films at optimal
condition were 6.242%10%m™, 212.626cm/V - s, and 19126V, respectively.
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Table 1. Sputtering conditions of InN thin films.

99.99% In (Dia.
- SKI00)
60C ~ 350C
2x10°° Torr

3mTorr ™ 30mTorr
20W ~ 120W
99.999% Na

Ar : 200min, Ny :

~ 120min.

4inch)

60min.

10min.

1

X-4 34" FX(RikaguAl, Cu ka ; 1.5406A)5
oj &35t 2MEHY Wgo] waty S N ot
o) AR} gy wse EANYY & 59 2
AL A B AFAdME van der Pauw HL o]

A .x

sol, Flgte) &G 9B WA AaA F2n)
3o vpea AEe Fiiel N Wk 33
o Age geke W BAeld QS AF 9%

g AEs SR F, A %-?47] gl 15
0C, 1087 dxgstd o9 HEg FAsdrt
Z£3< A% d7te A71RL 5000gaussQ L, ImA
9 AFE AT AR zE2e IYREE
U H E 2V E(electrometer) & &4 8}o], agte] 1)
A, & 0l E, E A 2 AR FEES LY.
o, # E3s BA7Hn&k technology)E Abgahe]
200nm~900nm #Hgd ol A N e FEax
SAste FE MERe Pyt

=

=

3. dx ¢ af

3-1. InN 812t =&}



g —'1*—‘!—% «lsdt}. % J%!—% ‘i‘ii} Al
Za¢ InN/Si(100) vt} $78 ©A &
B A7) (a-step)E EAG ARE 29 19) et
dth 3 ghge] dolx| . IFxE WY HF

(species)E 9l %ol i, AvEHIE YA &
5 AuAz Z7] AEA 715&011 Egsted F3H
= o] 22482 FUEHA HEER 9 FH ¢E
FYgelMe FHEo) A 2 %2243}711 222473
g a9 13 gel v F3 gHdANY FF
£ X3 AN B FF gHoM = S EADY
ol &4 A A& (on collection efficiency)ol #2317
ggd o ol FUEA 3 Hugez Tsd
o, TmTorrol 48 & ¢HAME $HE&] 4
3 FAastped, oldA & FF YHAN FF
go] 738 Zase AL B Zdde i
ojgo] HAA Bz FEstdq 2¥HIYE
(sputtering yield)o] #4381, ~SEHIE B9
717 Aol 7195k FA3] FAsy) gRojgy

T 1 AR T A L L
251 rf power : 20W

=  substrate temperature : 60 T

sputter time : 60min.
20 | 4

Film deposition rate(A /min

0o 1 N 1 n O | .

0 S 10 15 20 235 30

Deposition pressure (mTorr)

ag 1. 2% ¢gd BE InN/Si(100) ¥t F3
g,
Fig. 1. Deposition rates of InN/Si(100) thin films

with deposition pressure.
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Fig. 2. Deposition rates of InN/Si(100) thin films
with rf power.
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Fig. 3. Deposition rates of InN/Si(100) thin films

with substrate temperature.
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Fig. 5. X-ray diffraction patterns of InN/Si(100)
thin films with rf power.
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deposition pressure : 5SmTorr
of power : 60W

sputter time : 60min.
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Fig. 6. X-ray diffraction patterns of InN/Si(100)
thin films with substrate temperature.

(k) 150T

MR 1 71 REe] wWE InN/Si100) #Eel
SEM 99 Apd.
Photo. 1. Cross-section SEM micrographs of

InN/Si(100) thin films with substrate
temperature.

531

AR AE 83 =84 Volll, NoT, 1998.

€57} &zl wakA s
/\R‘l 2 2WEE NS 0FEoE 1HIAYE
o zz otge] 5mTorrd W 1F o E3d w
InN/Si(lOO) kel 9 P WsE BEE)
9JsiA A SEM EW ApReldh nFs} &30
"7}fé}°ﬂ webA ute gHo] FAHE YA
A7t F71ete] vrek @AY o]F £t
%—7}3}71 HqEol 2AHPY ZAv|E AAA 0 2
AU 120WY w AP =77 Fokxlm e
olejgt 92 Ay 29EHYY dF YA flux
7t E7helA e BEolMY olFE:Re FaTt
FA38 goty] gRolrh Azl 24 nFT &9
9] 7+ 4499l 6OW, 80WelA ZAA WA EX7}

do oﬂ

o\

Smtor, 40W, 30m

{a) 20W (b} 40W

{c) BOW (d) BOW

(@) 100W {f)

20W

a&3 &3 w2 InN/Si(100) #Hutel
SEM W ARzl

Photo. 2. SEM surface photographs of InN/
Si(100) thin films with rf power.



273 BeA ANEYY) Jal—093, A, AL, $99, 25, 249

FUSHL Puy J4E 2
% 22 99 100W, 10WAAE E
A3, 2RAL 2ABE B

o

Q

g 2

oft Hf
O
L

F 3le

’

3-3. M7IN =M 2 BaH M

155 290 ne N By 97 AT 54
< Yolr7] el 2AHT & olsxe Ao &
g ¥ 20 JERUTE AR 28 Zo] e 1F
5 23 20W, 0W B 133 28 120WelA
FOETUY BUY ZAAYA BEJ JQey @

2 & oBEE BYey uFs &9 WM E
M ES E OFEE AT B 7S o

3l InN whelo] @e Z o]EEE Holy e
2 InN %o gaat 2384 48 2=y 24
2% zgl(nitrogen defect site), E3] ZHA YA o
ot Aoz wusm ok AFHAd g8 A
e AAYA N (intergain boundary)e] &)
e THAQQ A (localized defect) SERE Y A
@3 A8 Mele] ¥ (charge carrier trapping)ol
71 get?

3 2 1%% ZFo @& IN/Si(100) uhe)
E o)Fxg sl BE,

Table. 2. Hall mobility and carrier concentration
of InN/Si(100) thin films with rf

power.

wow | o580 L778X 10°
dow | 34207 2,198 107
v 212,526 6.242x 10"
175.335 3016 x 10"

33.051 5.34x10%

23.857 . 589x10%

719 225 gelsly g IN/SI(100) ghaell A
EZAT E o5 Al HRE E 3o Jehigith
X-A 3H SAAM cF 94 wigde Boed, g
3 HW 840 AAY 3P0 21 FAs 238 2%

2 2t 0TAA FH3 InN o] && & ol5%9}

& Aol FEE e 7P 9 AV 5L R
9k, 71w 257} F71ge) WA Aadde) AL
g3 Y3 Aol FVIsly] wWiEel Akt AgH
e Fo Ar FAA} PYYHER vigEEEHeg
B 24 Koyl W] Agel vxe 107m”
Vel B2 zkez At meld 20T o ¥
L & OJBEE RBole AL Hed FWHol 7] A%
o G e EA 4SS A7) HEOR A
9.

<3

3719 x4 B2 NS00 gty & olF
o} Aol B
Table 3. Hall nwhility and carrier concentration of
C IN/SI(I00)  thin  films  with  substrate
temperature.

212,526 . 6242%x10°
45591 6.242%10%
57283 2109 % 10%
175.335 3.016% 10
12789 8.667% 10"
5.979 1.203x 10"

TEG A 2HERY e ZEY TN whuke)
BaAQ SHS Yotnr) PN B BERE 2470k
technology)Z A&l T3 EEA  200nmolA
Wonm7AAS] SRRl B BEE ZASAT. B
82 A4 optical absorption coefficient)?} a(cm™)
o)z we) Tt dam)el AEol B B FAE(DE
Lambert 206 @} T=Toap(- ed)E HAHZE A
29 BE3 FAE 249 SRR A T2
UolzozM AAE 4 itk

NNel 2& AW Holy W=y wEde) wew
(band edge) 2HNA B FFAF ox W=
UAE)S B4 A hed B AG-DI e
sl g vepaa?

£

ax (ho—E)" (3-1)



T T T T T T T T

deposition pressure : SmTorr
rf power : 60W

substrate temperature : 60 C
sputter time : 30min.

a2 [arb. unit]

|1.|!|/.1.|.1

14 16 1.8 2.0 2.2 2.4 2.6 28
Photon energy (eV)

% 7. InN/Si(100) 2Hetel Bk F4 Al AlF FA.
Fig. 7. Plot of optical absorption coefficient squared vs
the photon energy for InN/Si(100) thin films.
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