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Figure 1. XPS spectrum of Film II deposited at 500W.
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Figure 2. Auger depth profile of Film II deposited at 500M.
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The preparation of aluminum nitride (AIN) thin films has 
received much attention due to its potential applications in 
the electronic and optoelectronic devices.1 AIN has the wurt
zite crystal structure, a large band gap of about 6.2 eV, a 
high decomposition temperature (ca. 2400t?), and good che
mical stability. It is a promising material for electronic subs
trates such as passivation and dielectric layers, protective 
coatings, surface acoustic wave devices, and optical devices.1 
Several techniques have been employed for the preparation 
of AIN thin films including conventional organometallic che
mical vapor deposition (OMCVD),2 molecular beam epitaxy 
(MBE)? and single precursor OMCVD.4 The single precursor 

OMCVD has been shown to have a number of important 
advantages over the conventional CVD processes.5 Several 
groups4,6 recently reported the preparation of group III-V 
semiconductor films using the single precursor OMCVD me
thod, especially, at low temperatures (<500t?) in order to 
be compatible with current semiconductor device technology 
and to prevent interdiffusion of layers. In this communication 
we report the preparation and characterization of AIN thin 
films by single precursor OMCVD with two amidoalane di
mers, [Me2Al(p-NHAfBu)]2 (1) and [Et^l(卩・NH'Bu)]2 (2).

The single precursors, I7 and 2,8 were prepared and puri
fied by sublimation as previously described. Film growth con
ditions involved the use of a hot-wall CVD apparatus. Silicon 
(100) wafers (10X10 mm2) were used as substrates.9 The 
base and the steady state pressures of the CVD reactor were 
(3-5)X IO-5 and (1-2) X IO-4 Torr, respectively. AIN films 
were grown in the temperature range 200-800t with both 
precursors. The optimum temperatures for the film growth 
with precursors 1 and 2 were found to be 650t (Film I) 
and 500t (Film II), respectively.10 Atomic compositions of 
the films were determined by X-ray photoelectron spectros
copy (XPS) and a typical XPS spectrum of the AIN film (Film 
II) is shown in Figure 1. The respective Al 2s, Al 2pt N 
Is, C Is, and 0 s peaks at 120.5, 74.0, 396.7, 285.0, and 
531.7 eV11 reveal the Films I and II to have comparable 
amounts of Al and N with surface contamination of carbon 
and oxygen.12 Au응er depth profile studies were performed 
using argon ion sputtering in which the Al, N, C, and 0 
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atomic concentrations were monitored as a function of sput
tering time (etch rate of —100 A) as shown in Figure 
2 for Film IL The results indicate close to a one to one 
ratio of aluminum to nitrogen in the b니k of the film with 
carbon around 5% and oxygen around 1-2%. The surface 
of the film contained appreciably higher amounts of oxygen 
and carbon. The FTIR spectra of the films both I and II 
showed a single, strong band at 680 cm'1 which is due to 
the Al-N stretching vibration.13 The thickness of the films 
was measured by scanning electron microscopy (SEM) of 
the cross-sectioned AlN-substrates: Film I (3.8 pm, growth 
time 22 h, growth rate 1700 A/h) and Film II (1.0 pm, growth 
time 10 h, growth rate 1000 A/h). The films were found 
to exhibit a columnar structure with good adherance to the 
substrate. Their morphology studied by SEM revealed that 
they are amorphous.

The gaseous products evolved during pyrolysis of precur
sors 1 (650t?) and 2 (500t) were trapped in a liquid N2- 
cooled vessel and analyzed by gas chromatography. The analy
sis from precursor 1 reproducibly showed 76% methane and 
15% isobutene as the major hydrocarbons in addition to 
smaller quantities of C2 and C3 products, whereas that from 
코 revealed 60% ethane, 30% ethylene and a very small 
amount of Cb C3 and C4 products. The results would propose 
possible decomposition mechanisms of 1 and 2 for the depo
sition of the AIN thin films. The primary mechanism for 
1 (Eq. (1)) may involve interaction of the aluminum atom

Me 
서7—엿j

with the C-H bond of a Eu group followed by cleavage of 
N-C bond to form isobutene and elimination of methane from 
aluminum, as was proposed in thermal decomposition studies 
of [Me2Ga(p-As/Bu2)32-€a'14 A plausible mechanism for 2 (Eq. 
(2)) involves P-hydrogen elimination from an ethyl group 
giving ethylene and subsequent elimination of ethane from 
aluminum, which is well precedented in organometallic che
mistry15 although the fate of the zBu group is not clear at 
the moment.

The present work indicates that the use of single precur
sors, dimeric amidoalanes, is promising because they achieve 
low-temperature production of AIN thin films. The ethyl sub
stituent on aluminum in 2 apparently helps to lower the 
deposition temperature by about 150t compared to the 
methyl analogue 1, presumably, due to the low energy P-eli- 
mination pathway for the ethyl groups. We are currently car
rying out the analysis of the volatile products from 1 and 

2 released during OMCVD processes to address 이ear me
chanistic pathways. Further effort to grow epitaxial AIN films 
is also in progress.
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