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Abstract

Tii-.ALN thin films as barrier layer for memory devices application were deposited by reactive magnetron

sputtering. The crystallinity, micro-structure, oxidation resistance and oxidation mechanism of films were investigat-

ed as a function of Al content. Lattice parameter and grain size of thin films were decreased with increasing the Al

content. Oxidation of the film with higher Al content is slow and then, total oxide thickness is thinner than that of

lower Al content film. Oxide layer formed on the surface is AITINO layer. Oxidation of Ti-ALN barrier layer is diffu-

sion limited process and thickness of oxide layer with oxidation time increased with a parabolic law. The activation en-

ergy of oxygen diffusion, Ea and diffusion coefficient, D of Tis Als2eN film is 2.1eV and 107"~ 10~ "%cil/s, respectively.

Ti-«ALN barrier layer showed good oxidation resistance.

Key words : Ti,- ,ALN thin film, barrier layer, oxidation, sputtering

M 2

TiN 2t 22 Axe) ks Urley ¢ o

22 QlEle] Z|AIFEEY AR P Exo=
PVD (physical vapor deposition) £ CVD (chemical
vapor deposition) 2] thekgt W& o83l HAFH,
THEET 5o 2R, nfT MR s g =
of da] o]g5o] gfomd'? ko Fg SR 2E 9

AZA=A U o tAHPo B Qs HhEA)] 4x}e] ubz
(barrier layer) €A% g o]&H}. > 13d ojm
249 capacitorell ZA-AA EAE H4d A, T2
o FHEAT A3} Abolo] AT FAE st 600C
olie] 12 g FAHo] Taghy TINS Wx|< 4=
AR A%, TINZ 450°C o)4e] 2-2oflA Tiz} 435
o] TiO7F FAE AFAHTE 717174 Pt 59 &
231 Sje] Balsle] A o2 3§ capacitor?] &
Ab whzjete] &g ¢ 4 giot.? gl TiNe A2
T FEHE M E AR (TIMIN Y 444 3138
£ 2HE ol EARAE A B E o] Bol AFyH
AT ol AHEHE FEUALEE Al Si, Zr, Nb 5] 3
FE} 9 o] TIAINE G358 WAk B ols) 22
A77E A= ot B dFolA] AlEgk wkEAm R
2] &2pe} gabikA 7t A2 Ql TIAINE NaCl 729 TiN
o Ale] Tig Xgs] E47t +2& FA3 T ok Tiel

t E-mail: sspark @sangju.ac.kr

Hls] Al9} [zt o] =] wi el Az Al ko] FU)
g5 TIAIN AAHe TN AR}l v]8) o$ aolzles Ao
2 o8 glch. AR ® TINI AINS 4% (solid
solubility) &= 1000°Cell 4} TiNol| 2at% o E 23] A&t
He ZeE 48A gled’? 71H2E 500°CHA 25
ol o8 A=A Ti- ALN 229 H$-ol= x7} 0.47}3)
2] Al FeFe] BaWEIE 30, F#EE 400~450C
oA arc evaporationol] & ¥ wiute 06~0.79
H7EA] g R g8x uh? B dFexe
<A P2 EE ~HE "l o8 Ti- ALN 2Hhg A
3todem TiNel Hr7isE AlY & 2487 $)8tod
Aol Q7}El= powers WstA)A clokgh 2 A) ] uiulbs
2313 24 w2 whake] AR W v TR0 v]H|
FEE Fotstn ASAHES §51e] Ti-ALN #ate]
A

Y Exo) M AbE7 |75 2K

3

s
ES

2 0

W

o

2. Al E

0
i3

poly-Si Z]##2 Aol AU 2emx2em Z7|2 AHehs}

of WA 299 £TF 9 R71ES A7) S8k ob4)

o2 337 2eMANE T F UL T e 2

w7 22F A Fstdct. 28 ohg xpdaksteh-g A A8 ¢

8tod 10% HF &Y 187} o) A3k & DI waterell @7}

7t 233 ARZIAA AASZ HF 10%4A5 o2
13

Q.
[+]
1EE 1602 YT S04 224 Y F 2EEe A

Ot

13

— 718 —



1o 4

Table 1. Sputtering conditions for Tii- ALN thin films
preparation.

Substrate Poly-Si wafer
Target Ti, Al
Target-substrate distance 50mm
Base pressure of chamber 5x107"Torr
Working pressure 10mTorr
RF. power 250W (T1)
D.C. power 20~150W (Al
Sputtering gas (Ar:Ny) 10:1
Substrate temperature 400C
Oxidation temperature 650~800°C{(RTA)
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Fig. 1. XRD patterns of Ti,-
content.
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Fig. 2. XRD patterns of TiN film annealed at 650°C and
Ti-+ALN films annealed at 800°C for 60min.
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Fig. 3. XRD patterns of Ti.nAl »N films annealed at various
temperature for 60min.

Fig. 4. SEM cross section images of Tiy Al 2N films annealed
at 800°C for 60min.
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Fig. 5. AES depth profile of Tis Al N thin films annealed at
(a) 650°C, (b) 720°C and (c) 800°C for 60min.
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Fig. 6. AES depth‘ profile of Ti,-ALN thin films annealed at
800°C for 60min.
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