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Radio-frequency (rf) "FZHIEE AHERHE 0]8-319 Si0,(2000A)/Si 7]¥$]ell TiN dato] F2= et Ny/Ar &
G7F2lM N, 7E29] §5%, of power, 373 9Y 5= WEAIAA] TiN BlEto] S2E QAL S2kd wheke] A& 2
71AEE 2 o] AAY] Fo] AR N, 7EA8 550t S| webA SAEEE sl AYEE 5
7Vatslem o] ARV 7rasiSltt. of power’t 715 el whebr] S EE S7RBIIAINE AdtEs THAsisict
T2 2] STt wetA SAEEE WS} IRAIT AT 543] S7FFCH, | mTorre] FEef|A] 2.46x
10*Qem?] AFLEE 2= TiN ghbo] Aojgic, whuke] Sa& T ol A= AaAA7} Qi o] B2 53

Zeieio] vute] APl by 2 JFE VAL A4S L 5 Uk

Abstract — TiN thin films were deposited on a Si0,(2000A)/Si substrate by radio-frequency(rf) magnetron sputtering.
TiN films were prepared under varying N, concentration in N,/Ar gas mix, rf power and gas pressure, and investigated
in terms of deposition rate, resistivity and surface morphology. As N, concentration increased, the deposition rate and
the surface roughness of the films decreased and the resistivity increased. With increasing rf power, the deposition rate
increased but the resistivity was decreased. As gas pressure increased, little change in deposition rate was obtained but
the resistivity rapidly increased. TiN film with resistivity of 2.46x10™* Qcm at 1 mTorr was formed. It was observed that
there existed a correlation between the deposition rate and resistivity. In particular, the gas pressure has a strong influ-
ence on the resistivity of thin films.

Key words: Titanium Nitride (TiN), Radio-Frequency (rf) Magnetron Sputtering, Dry Etching, Hard Mask
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Fig. 1. Schematic of rf magnetron sputtering system.
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Fig. 2. (a) Deposition rate of TiN thin films as a function of N, con-
centration, (b) Resistivity of TiN thin films as a function of N,
concentration.

Korean Chem. Eng. Res., Vol. 46, No. 4, August, 2008



678 ol

STt o] Aol tidt Y N, 7149 o] 7S Al
H o]l Sol7h= Ar 7kAsko] A o= HAsk] wiitell Ar &
ool &Jgt Ti Eplel] thet AHE gate] haw A5 7
2Eglom FAlel N, 7140 F7tell whebA Ti Be] o] A
Zx8}(nitridation)¥] ], =, Sk HAFo] F/Jo] Eojx AHEH)
A 5 Zste] TN wieke] SRSV} A E G o ele) 5
25} o] st dik= 0/Are] EF7IAE ARESlo] AFE o
olato] whakg ST 9o, 0, 70 FEE S/ ulet
A dhke] FREETE ARIA 0 7 TRk @A vlssst Aol
] A3 A Ao AZFETH12].

Fig. 2(b)= N, 7k28] 5257t tigh A3 ¥sks HolF
Tk N, 7F20] 57 3% Z-p-ol] wheke] A= oF 7x10* Qem
o]9lom AdHe] N, 7k48] F57F FFslo] 17%2] 571
= k] A3ert mig- wiAlEkA S8 o W 23%2] N, 7k s
To s AFEAE A7) S8 oF 3x10° Qem?] gh& UER
Atk o= N, 7k28] F7F SRl webA TING| Eo] Sk
atuto] S ] AR eA s AAvE S-S TN B
uo] A E o] 714 STKIAl ES7] whEel Zlow gzt
wch

Fig. 32 N, 7}28] =5 ®glel] dist TiN dhete] 19 3
(surface morphology)2] ¥3}5 AFMS: o]8-5t0] st Ayjo|r},
N, 7}8] F57} 3%, 10% 1238 17%01908 w2l TiN vheke] %
W AE7]E root mean square(RMS) k= YER 4= Sl d 7+
7} 1.882, 1.512, Z18]31 1.004 nm ©]3iT} S, N, 7kA9 5571 5
7ol whebA] wheke] prdo] AapA o e efRit. ol2g A
YH= N, 7129 557 STl whebA Ar 7k8] ko] e o]
A Are] o)l eJgt ezl o] AnE ™ aaprt hasto] ke
SALELTF A His ), o] v Fae SRzl ofste] ¥
== wheke] iRzt et Hojx A ow wieke] 3
wo] vz A= Fde = s et 12t Fig. 29} Fig. 39] A
= Tl &, N, 7k28] FeWstel tisto] vhute] Sk
9} vhabe] A= WAlsk #AIZE QlE Rie] Bheke] Aghegl
uire] 37 AR k= 2 AR AL fle Ao ® Als AT

Fig. 4= Ad8] U2 eplell Q171=]= of powere] Wiglel ojst
TiN Bpete] SAERE ) A2 0] Wsks WolETh. of power’} 100 W
oA 400 W7HA] S7Fgtell Wb TiN wjeke] Skt oF 124
/min®IA 95 A/min 714 S7F8IATE. )= of power’} 57 gkl )
2hA Ao Eekzvte] W) Soksle Eekehlie] Ar
o]o] F7VeHA At oA 7R Ar Yol Bl RS A
Y, & S50 SVl A5 vhehe] Sa&5r) otk F
£ Zloltt. Fig. 4(b)y= rf powers] 571l e A2 WigkE ot
ERATE. of power®] S7toll wheba] Bluke] AqHer} FhAsl= A%
& BRItk o] R «f powerZt S71tell whebA] Bluke] FAREETL
S7VetA = dl o] W B ko] T} Pl 2R Y AT Yy
oA whake] FAlel FolatA| Ei= dl, FAlel AW djel H7}=]
T N9 7kxo} k2R o 7 ykgslo] v AEke] TiN Hido]
PAEE Zlom A F, 2R /Y AuE | 95t
TiN ¥o] GAE 11 Qlth= 2ls onlsh= Zlojrt.

& ARdolA w1 AH QEe] ZEAS S WS AA
TiN Bfuto] Fabw]o] upuko] Fxp& 19 A7} ZALE QlTh
Fig. 5(a)°ll Hoi7 vle} 2o] 7kAkeo] 1 mTorrell A 3 2! 5 mTorr

e J

oz

3lerast w46 HM4S 2008 82

A9

(a) RMS: 1.882 nm

(c) RMS: 1.004 nm

0.8

Hm

Fig. 3. AFM image of TiN thin films deposited at (a) 3% N,, (b) 10%
N,, and (¢) 17% N, in N,/Ar; rf power of 400 W, gas pressure
of 3 mTorr.
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Fig. 4. (a) Deposition rate of TiN thin films as a function of rf power.
(b) Resistivity of TiN thin films as a function of rf power.
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Fig. S. (a) Deposition rate of TiN thin films as a function of gas pressure.
(b) Resistivity of TiN thin films as a function of gas pressure.
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