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Abstract — TIiAIN thin films were deposited at room temperature by varying nitrogen flow rate, dc power and deposition
pressure by dc magnetron reactive sputtering. The deposition rate and electrical resistivity of the deposited films were inves-
tigated and x-ray diffraction(XRD) was used to examine crystalline structure and crystallinity of the film. Surface morphology
and grain shape of the deposited films were observed by using field emission scanning electron microscopy(FESEM). The dep-
osition rate was no noticeable variation for the change of deposition pressure but it was a little decrease with indiemsing N
rate and was proportionally increased with increasing dc power. Electrical resistivity was constant with respect to the change
N, flow rate but it was decreased as a dc power increased and increased as a deposition pressure increased.
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Fig. 1. Schematic diagram of the dc magnetron sputtering system.
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Fig. 2. Deposition rate and electrical resistivity of TiAIN films depos
ited as a function of N flow rate; dc power: 53 W; depositior
pressure: 3.5 mTorr; Ar flow rate: 20 sccm,; target-to-substrate
distance: 5 cm; deposition time: 20 min.

= WA 22 TIAIN 2Eke] X-ray 3@ €S Fig. 34 B
1% 9tk BE N, flow rate H3} 2794 TiN(111), TLAIN(110)
°f 18k peak} R} 28v N, flow rated] St #ARlo] B
%e] peake ZA WatE EgE Holx| FUTH webA Fig. 3] S
ZA00A N, flow rate?] Hsh= wheke] 247 2o & J3E 74 &
= AoR AZFAY a8 TiNG peak} Z8tAl velhve A2 Tigk
Al2] B]71 80: 201 B}AlY] ZAdolA] 71R1Eh= Blo.® ATt Fig. 2
9} 302K N, flow rate?] H2}of t)sled TIAIN BHehe] 53 &9}
AR TZEe 2 S UR ¥ Ao A, gl AvkEE
243k currentl] thate] oJ® critical N, flow rateo]’dol-+= N, flow
7h Ebete} 24 9 S5 2o A A3FE FA gevhy BaE A
3} X3 eH8]. N, flow rate?] Matel 2)s) &3 TIAIN ghete
FESEMALLE Fig. 41 Wehligict. =hete] 1.2 N, flow rate?] <
7holl Al TL3E Kol grain 2719} BEE FASHA B
= o] AEFHA.

6 sccn®] N, flow rate?} 3.5 mTore] 5-3F ¢=-8 Lg3tA ZA 3L
dc powerd3lol] Wb F24E gpuko] =2 &9 electrical resistivity




TIAIN u}e] Electrical Resistivityl] theF 22 we] oJsf 531

TiN (111)
Ti,AIN (110)

8 scem

‘B

8

g 6 sccm
4sccm
2scem

30 40 50 60 70 80 90
2-Theta

Fig. 3. XRD patterns of TiAIN thin films deposited as a function of I
flow rate.
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Fig. 4. FESEM photograph of TiAIN films deposited as a function of bl
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Fig. 5. Deposition rate and electrical resistivity of TIAIN films depo:s
ited as a function of dc power; deposition pressure: 3.5 mTot
N, flow rate: 6 sccm; Ar flow rate: 20 sccm; target-to-substrat
distance: 5 cm; deposition time: 20 min.
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Fig. 6. XRD patterns of TiAIN thin films deposited as a function of d
power.
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Fig. 7. FESEM photograph of TiAIN films deposited as a function of dc
power. (a) 30 W, (b) 110 W, (c) 188 W
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Fig. 8. Deposition rate and electrical resistivity of TIAIN films depos
ited as a function of deposition pressure; dc power: 53 W, J
flow rate: 6 sccm; Ar flow rate: 20 sccm; target-to-substrate dis
tance: 5 cm; deposition time: 20 min.
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