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Abstract The effect of neutral ligand (L) on the precursor characteristics of (hfac)Cu(I)-L and on Cu MOCVD process
was studied. The neutral ligands of (hac)Cu(I)-L., such as ATMS(allytrimethylsilane), VTMS(vinyltrimethylsilane),
VCH(vinylcyclohexane), MP(4-methyl-1-pentene), ACP(allylcyclopentane), and DMB(3,3-dimethyl- 1-butene)
were investigated. When the dissociation temperature of Cu(I)-L bond is low, low temperature deposition below 100°C
is possible and the resistivity of the film is low. But thermal stability of the precursor is low in this case. The resistivity
is almost the same regardless of L at the deposition temperature range of 125~175C. The resistivity is increased as
the molecular weight of L becomes higher above 225°C. The vapor pressure of the precursor was closely related to the
boiling point of L, the lower the boiling point of L, the higher the vapor pressure.
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Fig. 1. The molecular structure of copper presursor.
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Table 1. Temperature of Cu(I)-L bond dissociation, molecular weight and boiling temperature of a neutral ligand for dif-

ferent copper precursors.

. Cu()-L bond Molecular weight e . .
Neutral ligand breaking temp.(C) (g/mol) Boiling point(C)
ATMS 53 114 84
VTMS 63 100 55
VCH 72 110 128
MP 80 84 53
ACP 82 110 125
DMB 88 84 4]
COD 108 108 150
VTMOS - 148 123
100 2
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Fig. 2. Thermogravimetric and differential scanning calorimet-
ric analysis of Cu(hfac)..
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Fig. 3. The vapor pressure of copper precursor, (hfac)Cu(DMB),
(hfac)Cu(VTMS), (hfac)Cu(VCH), (hfac)Cu(VTMOS) and
(hfac)Cu(COD).
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Fig. 4. Deposition rate of the copper film ad a function of the
deposition temperature with different precursors : (1) (hafc)Cu
(DMB), (2) (hafc)Cu(MP), (3) (hafc)Cu(VTMS), (4) (hafc)Cu
(ATMS), (5) (hafc)Cu(VCH), (6) (hafc)Cu( ACP).
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Fig. 5. Resistivity of the copper film as a function of the deposition temperature with different pre-
cursors (a) all temperatures range, and (b) lower temperature range.

2.4x10*
2.0x1o‘J
2
S 1.6x10" (3)
2
O
1.2x1o‘-':..:,‘_§‘1\/‘\
LTIV () SN
s (c}
8.0x10 T T T
540 536 532 528

Binding Energy (V)

Fig. 6. Ols spectra of hfac in copper film at the deposition tem-
perature of (a) 100C, (b) 150, and (c) 275°C.
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Fig. 7. SIMS depth profiles of copper films with (hfac)Cu(DMB) at the deposition temperature of (a)
1007T, and (b) 150T.
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Fig. 8. SIMS depth profiles of copper films with {hfac)Cu({VCH) at the deposition temperature of {a)

175, and (b) 225C.
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