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Copper metal has attracted interest considerabhnas
alternative interconnecting metal to Al alloys for
multilevel metallization applications in ULSI teabingy
(1-3) because of its excellent electrical conduigtiand
high resistance to electromigration.

Novel Cu(DMAMP) (1) and Cu(DEAMP) (II)
precursors were synthesized by the alcohol ex@&hang
reaction (4) of copper (ll) methoxide with the
corresponding aminoalcohols {dimethylamino-2-methyl
2-propanol (dmampH) and diethylamino-2-methyl-2-
propanol (deampH)} in toluene. The ligands, DMAMP
and DEAMP have been employed for the synthesibef t
volatile precursors to reduce intermolecular intéoa by
shielding a Cu atom from the O and N atoms of the
neighbor molecule. Indeed, our “fluoride free” presors
are volatile enough to be employed for Cu MOCVDtiBo
of the precursors | and Il were highly soluble ngamic
solvents such as toluene and THF. Thermogravimetric
data collected under an Ar atmosphere (100 scctti) avi
10 °C/min heating rate, show that the precursoes ar
sufficiently volatile. Upon heating under argon
atmosphere, the precursor | and Il undergo rapihwe
loss in the temperature range of 100-200 °C and 60-
170 °C respectively.

MOCVD of Cu thin films was carried out on Si (100)
substrates using a stainless steel vacuum chanfber.
base pressure of CVD reactor was maintained at drmT
An inert Ar gas (99.999%) was used as a carriengts
a flow rate of 5.5 sccm. During the deposition, king
pressure was maintained at 55 mTorr. The precwsasr
maintained at RT and the substrate temperature was
varied in the range of 180-3@D for 3 hours. Figure 1
shows the XRD pattern of the copper films depositec
Si(100) substrate at 25€ by using the precursor |. The
Cu (111) and Cu (200) peaks were observedat 23.2
and 50.5, respectively. XPS data of the Cu thin films also
show that Cu LVV Auger transition peak and Cu2p
peak are observed at 918.5 and 932.8 eV, resphctive
indicating that the deposited copper film consagdtenly
metallic copper.
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Figure 1. XRD pattern of copper film deposited 50 2C

The SEM image in Figure 2 shows that the deposited

1.

copper film has a dense structure with roughly azetl
spherical islands in 0.A@m diameter. At this stage, the
growth rate of the Cu films is about 60 nm/hr wiiho
heating the precursor I. The growth rate of thethin
films could be increased with heating the precurasod
increasing the flow rate of Ar gas.
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Figure 2. SEM image of copper film deposited at 250

The GC/MS and'H NMR studies of by-products
collected in liquid N during MOCVD process revealed
that the precursor | thermally decomposes into @tam
acetoneAs discussed in the paper of Chi's group (5), the
aminoalkoxide ligand of the precursor | could be
decomposed through a@¢C(B) bond fission reaction to
produce acetone and an unstable dimethylaminociarban
which further undergoes hydrogen transfer to second
aminoalkoxide and dimerization to produce Cu metal,
HOC(CH),CH,N(CHjz),, and (CH),NCHCHN(CH),.

In summary The “fluoride free” copper precursors |
and Il are synthesized in good yields and are qutatile
by shielding intermolecular interaction of Cu at@nd
electron donor O and N atoms of aminoalkoxide ldgan
The precursors are suitable for the depositionagfper
thin films without reactive carrier gas by self-vetion.
The decomposition studies of the precursor | by NEE/
and 'H NMR show that our precursors thermally
decompose below 208C to produce metallic copper,

aminoalcohol, acetone and bis(dimethylamino)ethene.
Further modification of the precursors using
tertiaryaminoalkoxide is under study.
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