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5 (hfac) Cu(1,5-DMCOD) (1,1,1,5,5,6-Hexafluoro-2,4-pentanedionato Cu(I) 1,5-dimethyl-cyclooctadine)
F-A2} He 29b7)A & o}&3le] MOCVD (Metal Organic Chemical Vapor Deposition) 3o & Cu 2atg- 8Alslgod,
He #37)3)2} §7) H; gas @ H(hfac) Ligand®] #7}7} Cu 9 ¥4l v]X& 43k tisle] z2Aslgdeh. He 297 Auke
A7 A%, Cu wete] 2382 g2k 180~230TCal4] 20~125A /min AE 2 P& & Rger, 53 7|#2% 190C
A= g gk FA (TO0A) o] HA F& wiAT (2.8uQ-cm) & ZH= Cu Wate] FAHE o 4 3lgdch. He 2ub7lA9l 84
Favkx (H) 2 83704 (H (hfac) ligand) & A7 ARelHE $& 71925 (180~190TC) T2 elA @AsHA F3&0] F
7bstgon, gke FA (~500A) < Cu wiuto] Fe w]AF (3.6~2.86uQ-cm) 2 Zte Ao Jehych =& of2 Fr2]
MOCVD Cu ®t2}529) E3 ¥R (reflectance) & 300Cell4 D=3} sputter Cug) HHAE o) T3} $5% surface mor-
phology & Bgich. A, (hfac)Cu(l,5-DMCOD) HATAE o438ty dejzl MOCVD Cu 22 ¢F2 Frlol 4 e vAge
Z+e 943 g ¥ 9 o v, Electrochemical deposition A ol 4] conformal seed layer24# 2] Hgo] 7}5% Ao 7|5},

AL P

Abstract The deposition characteristics of MOCVD Cu using the (hfac)Cu( 1) (1,5-DMCOD)(1,1,1,5,5,5- hexafluoro-
2,4-pentanedionato Cu( I) 1,5-dimethyl-cyclooctadine) as a precursor have been investigated in terms of the effects
of hydrogen and H(hfac) ligand addition with He carrier gas. MOCVD Cu using a Helium carrier gas showed a low de-
position rate (20~ 125A /min) at the substrate temperature range of 180~230T. Moreover, the Cu film deposited at
190°C was very thin (~7004) and showed the lowest resistivity value of 2.84Q-cm. The deposition rate of MOCVD
Cu using H. or H(hfac) addition was significantly enhanced especially at the low temperature region (180~190TC). Fur-
thermore, thinner Cu films (~500A) provided low resistivity (3.6~2.862Q -cm). From surface reflectance measure-
ment, very thin films deposited by using different gas system revealed good surface morphology comparable with sput-
tered Cu film (300C, vacuum-anneal). Hence, Cu film using (hfac)Cu(1,5-DMCOD) as a precursor is expected as a
good seed layer in the electrochemical deposition process for Cu metallization.
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Table 1. Experimental conditions

MOCVD TiN | MOCVD Cu
Deposition temperature(C) 350 170~230
Carrier gas flow rate(sccm) Ar(200) He(100)
Working pressure(Torr) 1 0.6
H, gas flow rate(sccm) 0 0, 100
H(hfac) flow rate(mTorr) 0 0,50
Deposition time(min) 1 10
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Fig. 1. Effects of adding H. gas and H(hfac) on the growth rate
of MOCVD Cu films deposited at various substrate tempera-
tures.
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Fig. 2. Resistivity of MOCVD Cu films deposited at various sub-
strate temperatures on different gas systems.
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Fig. 3. FESEM morphology of MOCVD Cu films deposited at various substrate temperatures on dif-
ferent gas systems : (a~c: He carrier gas, d~f : He+ H,, g~i: He+ H(hfac)).
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Fig. 4. Reflectance of MOCVD Cu films with various thickness
and vacuum- annealed sputter Cu compared to SEM images.
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Fig. 5. Cross-sectional TEM images of (a) vacuum-annealed
sputter Cu at 300C (b) MOCVD Cu film deposited using He
carrier gas, and (c) MOCVD Cu film deposited using He and H
(hfac) carrier gas.
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Fig. 6. Scratch images of MOCVD Cu films using (a) He carrier
gas, (b) He+ H; addition, and (c) He + H(hfac) addition.
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Fig. 7. AES depth profiles of MOCVD Cu films using (a) He
carrier gas, (b) He+ H, addition, and (c) He+ H(hfac) addition.
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