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Stoichiometry of deposited films

Elemental composition of the deposited films was measured by XPS. The measurements show
close to 1:1 AL:N stoichiometry for both processes, with = 5% error bar. Table S1 summarizes

the elemental composition from XPS after 600 s of sputter cleaning.

Table S1: Overview of optimized process parameters and film stoichiometry from XPS.

TMA plasma 0.1 12 300 49.5 47.6 1.2 1.7 1:0.96
0.1 A7 400 47.9 44.6 4.1 3.4 1:0.93
TMA thermal 0.1 18 350 47.5 45.3 4.4 2.8 1:0.95
0.1 18 400 48.6 44.4 3.6 3.4 1:.0.91

Verification of Al-N bonding in the film was also done using XPS. Characteristic peaks of Al-
N at 74.1 eV in Al 2p core level spectra can be seen in Fig. S1, for plasma ALD (Fig. S1a) and
thermal ALD (Fig. S1b).! An additional peak, assigned to metallic Al can be seen at 72.8 eV
(plasma) and 72.5 eV (thermal),? which are attributed to ion induced sputtering effects when

sputtering the XPS.3
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Figure S1: High resolution XPS of Al 2p core level spectra for the plasma process (a) deposited at 300 °C and thermal process
(b) deposited at 350 °C.

Crystallinity of deposited films

The crystallinity of the deposited AIN films was investigated using 0-20 XRD. Fig. S2 shows
that all three peaks for both the plasma and thermal processes which are in good agreement with
the (100), (002), and (101) peaks of wurtzitic AIN (ICSD no. 01-070-0354). The films are thus

suggested to be polycrystalline with no preferred orientation or texture.
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Figure S2: X-ray diffraction patterns of plasma and thermal processes deposited at 300 and 350 °C respectively.
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Arrhenius plots
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Figure S3. Arrhenius plots used to approximate the activation energies for the methane evolution during TMA pulses (a) and

NH; pulses (b).

Nucleation delays
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Figure $4: Nucleation delays between plasma (a) and thermal (b) processes showing that 21 and 130 ALD cycles (x-intercept
values) are needed, respectively, for nucleation and film growth to begin.
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