Ultrathin Pt and Mo films on Al;_Sc.N: an Interface Investigation
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Abstract

Aluminum scandium nitride (Ali.Sc.N) with attractive ferroelectric and piezoelectric
properties is a promising material for next-generation device applications. However, the
understanding of interface properties between integrated ultrathin metal electrodes and Al,;.
ScxN films is still limited, despite their significant impact on device performance. In the study,
we investigated the growth mechanism and interfacial chemistry of ultrathin platinum (Pt) and
molybdenum (Mo) films deposited on the high-crystalline Al;Sc,N (x = 0.2) surface. The
chemical and electronic structure evolutions of the interface during the deposition process were
probed by in-situ X-ray photoelectron spectroscopy (XPS) and ultraviolet photoelectron
spectroscopy (UPS). The structural properties of the interface were further characterized by
cross-sectional transmission electron microscopy (TEM), X-ray diffraction spectroscopy
(XRD), and atomic force microscopy (AFM). Our results reveal the formation of ionic Pt**-N
bonds at the Pt/Al;..Sc,N interface, while Mo does not bond with the substrate. Furthermore,
we identified electron transfer induces upward band-bending like effects on the Ali..Sc.N
surface upon both Pt and Mo interactions. Our work on the chemical and structural research of
ultrathin metal electrodes and Al;_.Sc,N interfaces provides guidance towards designing high-

performance micro-electromechanical (MEMS) devices.
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1 Introduction

With the gradually crowed mobile spectrum and emerging development of the 5G applications,
high-performance acoustic filters possessing wide bandwidth and low insertion loss are
urgently needed for wireless communication, especially the mm-wave applications. Besides
conventional piezoelectric materials such as langasite or langatate have been used in the
telecommunication industry [1, 2], aluminum nitride (AIN) with its wurtzite structure in the I1I-
V (nitride) group, presents a promising alternative [3-5]. AIN exhibits a high acoustic velocity
(~5700 m/s), decent thermal conductivity and stability, as well as its compatibility with
complementary metal-oxide-semiconductor (CMOS) technology [6-8]. By doping AIN with
scandium (Sc), the formed Ali..SciN material exhibits enhanced piezoelectric and
electromechanical performance while maintaining CMOS compatibility [9-11]. For example,
recent research has demonstrated that Al;Sc,N with x approaching 43% exhibits a 400%
increase in the piezoelectric constant, while Al;..Sc,N films with a high Sc concentration (x >
0.27) demonstrate field-driven ferroelectric switching behavior [12, 13]. Additionally, the
tunable polarization properties allows precise control over the resonance frequency and
bandwidth of the resonators, enhancing their frequency selectivity and enabling their

integration into diverse applications requiring high-performance acoustic filtering [14-17].

The trend of downscaled acoustic devices requires ultrathin metal electrodes to maintain a good
contact with piezoelectric films. However, the concurrent electric resistivity increases
dramatically when the metal thickness is scaled down to the nanoscale range (<100 nm). This
thickness-dependent effect, called the finite size effect, is mainly due to the enhanced electron
scattering at the interface in the nanoscale dimension, including the boundary of the metal or
the metal/piezoelectric interface [18, 19]. Improving the quality of metal films with well-
ordered atomic structures and constructing a smooth interface between metal and piezoelectric
films are significant to suppress the scattering effect and control the metal resistivity at the
reduced thickness. The realization of high-performance thin film Al;..ScN-based micro-
electromechanical (MEMS) devices depends on the ohmic and viscous losses of the chosen

electrode material. Platinum (Pt) and molybdenum (Mo) electrodes are widely used as metal
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electrodes integrated with Al;..Sc,N films due to their excellent electrical conductivity and good
adhesion properties [20-22]. A lot of efforts have been focused on direct growth of AIN or Al;.
+Sc.N thin films on metallic bottom electrodes (Pt, Mo) to ensure high crystallinity, low defects,
and residual stress. For example, Das et al. [23] reported the high quality AIN films grown on
the bottom Mo electrode with a preferred (100) crystalline orientation, which exhibited
excellent piezoelectric and mechanical properties. In addition, highly c-axis oriented Al;..Sc,N
thin films with patterned Pt electrodes have displayed ferroelectric switching [24]. A recent
study has also investigated the significant effect of the selected electrode material on the
ferroelectricity of AliSc,N films, including the difference in crystal orientation of the films
grown on different metals and the inherent contact interfaces between the metal and the
dielectric materials [25]. However, the behavior of the interface between the ultrathin electrodes
(<30 nm) with low resistivity and Al;Sc,N film remains elusive. Therefore, it is necessary to
conduct in-depth studies of the metal deposition process and comprehend the metal deposition
mechanism, i.e., the electronic and chemical structures of the metal and metal/Al;.Sc,N

interface.

In this work, we use Ali.SciN (x = 0.2) to unravel the growth behavior and interfacial properties
of ultrathin Pt and Mo films. In-situ x-ray photoelectron spectroscopy (XPS) and ultraviolet
photoelectron spectroscopy (UPS) were employed to investigate the detailed electronic
structures and chemical interactions of the interface. The structural properties and surface
morphology of the Ali..Sc,N, Pt/Ali..Sc,N and Mo/Al;.ScN heterostructures were further
corroborated by cross-sectional transmission electron microscopy (TEM), X-ray diffraction
(XRD) and atomic force microscopy (AFM). Our in-situ spectroscopy studies reveal that Pt
replaces Al atoms in the wurtzite crystal structure by reacting with nitrogen, resulting in Pt*>*-N
at the region near the Pt/Al;Sc.N interface, while Mo does not react with the substrate. In
particular, the evolution of the growth mechanism upon increasing metal thickness has been
correlated with the structural and morphological changes of the contact surface and the
metal/Al;Sc,N interface. Our study provides valuable insights into the metal electrode

deposition mechanism in Al;.Sc,N films.



2 Materials and methods

The 20 nm thick AlpsSco2N thin film was prepared using a cluster Physical Vapor Deposition
(PVD) system with pulsed DC reactive magnetron sputtering [26]. The sputtering chamber was
equipped with a AlgsSco. alloy target, while a 200 mm Si (100) wafer served as the substrate.
Before the deposition of the film, high-temperature degas and wafer surface cleaning were
performed. Reactive sputtering was carried out using Ar as the discharge gas and N, as the
reactive gas. No additional substrate heating was used in the film deposition. Subsequently,
AlosScooN samples were transferred to an ultrahigh-vacuum (UHV) system, consisting of a
sample load-lock chamber, a homemade preparation chamber, and a custom-designed UHV
analysis chamber [27, 28]. The base pressures of both preparation and analysis chambers were

maintained below 9 x 107'° mbar.

In the preparation chamber, the AlysSco,N surface was initially cleaned using Ar" sputtering
for several cycles until the XPS spectra of C 1s and O 1s regions in Fig. S1 with exhibited
negligible oxygen and carbon contaminants. To study the growth behavior of the metal
electrodes deposited on AlosSco2N, platinum (Pt) or molybdenum (Mo) was evaporated onto
the clean AlygSco2N film, followed by in-situ XPS/UPS measurements without breaking the
vacuum. The Pt and Mo were vapor-deposited onto the clean AlosSco.N surface using e-beam
heating of a Pt (99.9%, MaTeck) and Mo (99.95%, MaTeck) rod, respectively. The nominal
thickness of the metal deposition was accurately calibrated using a quartz crystal microbalance
(QCM, INFICON). Different metal thicknesses were achieved by varying the deposition time

while maintaining the same deposition rate.

The analysis chamber was equipped with a SPECS XR-50 X-ray source that had Mg/Al twin
anodes, a SPECS UVS 10/35 He I excitation source (Av = 21.2 eV), and a SPECS Phoibos
hemispherical energy analyzer for XPS/UPS measurements. The XPS core-level spectra were
obtained using Al Ka radiation (hv = 1486.61 eV) at a take-off angle of 55 °. The UPS spectra
of the valence region were collected with a -7 V bias voltage on the sample, and the take-off

angle was fixed at 45°. The XPS spectra fitting was performed by CasaXPS, with Shirley-type



background subtracting. The GL(30) line shape was used to fit symmetric peaks, while the
asymmetric peaks of metallic Pt and Mo were fit using the LA (1.2,85,70) and LA (1.2,2.3,2)
line shape, respectively. Tables S1 and S2 in the Supplementary material provide peak fitting

parameters such as peak positions, FWHM and peak area percentage.

The data obtained from various characterization techniques were analyzed to gain insights into
the interfacial, structural, and morphological properties of the AlosSco2N films deposited with
ultrathin Pt or Mo films. The AlosSco.N films were analyzed before and after depositing the Pt
or Mo films to examine the effects of Pt or Mo interaction on the interface. Cross-section
samples were prepared using a dual-beam focused ion beam (FIB) system (FEI Helios Nanolab
450S). TEM characterization and image acquisition were performed using an FEI Titan 80-300
TEM system operating at a 200 kV accelerating voltage. High-angle annular dark-field
scanning transmission electron microscopy (HAADF-STEM) and Energy-dispersive X-ray
spectroscopy (EDS) analyses were performed on a Tecnai 20F, equipped with an Oxford EDS
detector and a Gatan Imaging Filter (GIF). Quantification results presented in TEM were
calculated with Digital Micrograph software (DM, Gatan Inc., USA). The crystal orientations
of the AlosScooN thin films were characterized by a Bruker D8 Advance XRD. AFM

characterization was performed using a Bruker Fastscan AFM.

3 Results and discussion

The morphology and structure of the 20 nm aluminium scandium nitride (AlosSco2N) film
grown on a Si(100) substrate were characterized in detail using high-resolution TEM, AFM and
XRD. As shown in Fig. 1(a), the AlosSco.N film exhibits a successive columnar structure with
geometrically necessary dislocations at the grain boundaries, likely due to varying in-plane
orientation of the film. An average interplanar distance (dspacing) Of 0.25 nm can be observed,
corresponding to the (0002) lattice plane spacing of the wurtzite crystalline phase in the
AlosScooN film. This shows the growth of highly oriented textures of AlosSco, on Si substrate,
with (0002) planes parallel to Si(100) substrate. Instead of sharp diffraction spots, the inserted

FFT image of AlpsSco2N presents an arc shape for 0002 spots, indicating a slight tilting of



adjacent crystal columns to each other [29]. Fig. 1(b) presents the AFM image of the as-grown
AlogSco2N film, indicating a low root-mean-square (RMS) surface roughness of 0.881 nm. The
XRD analysis in Fig. 1(c) confirms the AlosSco2N crystalline structure, as the diffraction peaks
at 36.02° correspond to the (0002) orientation of the crystal structure [30]. The absence of other
peaks near the AlpsSco2N(0002) peak indicates a highly c-axis orientation [25, 31]. The rocking
curve of the relatively thinner 20 nm AlogSco2N film shows a full width half maximum (FWHM)
value of 0.58°, suggesting good crystallinity of the as-grown AlpsScooN film. These results
confirm the high-quality growth of AlpsSco2N film, which can be further used to explore the

interfacial chemistry between the top metal electrodes and Al;..Sc.N.
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Fig. 1. Structural characterization of AlpsSco2N film. (a) High-resolution TEM image. Inset:
Fast Fourier Transform (FFT) diffraction pattern. (b) AFM image of the surface morphology.
(c) XRD 26 scan and rocking curve of the enlarged AlysSco2N(0002) peak.

To study the chemical interaction between Pt and AlogSco.N film, in-situ XPS and UPS
measurements were carried out on the Pt-deposited AlosSco2N film. Fig. 2 displays the Pt-
thickness dependent XPS evolution of Sc 2p & Nls, Al 2p & Pt 4f, and Al 2s core-level spectra.
In Fig. 2(a), the Sc 2p and N 1s regions of the pristine Al sSco2N surface have a similar binding
energy range, where a single N 1s peak at 397.3 eV belongs to nitride. The Sc 2p region around
400-410 eV exhibits two significantly split spin-orbit sub-peaks, with the Sc 2ps» - 2pie
splitting of 4.5 eV. The main Sc 2ps» peaks can be further deconvoluted into Gaussian-
Lorentzian two components, centered at 401.6 and 403.3 eV, which are assigned to Sc-N and
Sc-0, respectively [32]. The Al 2p spectra of AlpsSco2N in Fig. 2(b) shows two peaks
originating from the AI-N (74.4 eV) and Al-O (75.4 eV) species, respectively [33-35]. After

depositing 0.2 nm of Pt, a symmetric Pt 4f7, peak appears at a binding energy of 72.8 eV,
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accompanied by a decrease in the intensity of the Al-N peak, as shown in Fig 2(b), (c) and Table
S1. We suggest that this new peak originates from the Pt-N interaction between the Pt and N
atoms in Al;_Sc,N, because its binding energy is close to that of ionic Pt**-N bonds [36, 37].
Moreover, the reduction of the AI-N/AI-O ratio from 5.6 to 2.9 in the Al 2s region indicates that
the generated Pt-N affects the bonding between Al and N atoms. It is known that the bond
dissociation energy (BDE) of Sc-N (464 + 84 kJ/mol) is larger than Al-N (< 368 = 15 kJ/mol)
[38], making it easier to substitute Al than Sc. Consequently, Pt tends to replace such Al atoms
and form ionic Pt**~N bonds at the AlysSco2N interface. Upon 0.2 nm Pt deposition, all core-
level peaks shift to lower binding energy by 0.2 eV, which can be explained by electron transfer
from the AlosSco2N surface to Pt. However, there is no obvious peak shift or shape change in
the O 1s region during the metal deposition process (Fig. S2(a)), indicating a weak interaction

between platinum and oxygen. After 0.4 nm Pt deposition, the intensity of the Pt**

-N signal in
the Al 2p & Pt 4f regions does not increase simultaneously with thickness increase of Pt.
Instead, a new distinct asymmetry Pt 47, peak appears at a much lower binding energy of 71.4
eV, which is attributed to the formation of metallic Pt. Additionally, the AI-N/AI-O ratio remains
stable, suggesting that the chemical reaction between Pt and N in the AlosSco2N film only
restricted in the interfacial regions. As the Pt thickness increases, the intensity of the metallic
Pt peak increases dramatically, while the nitride and oxide peaks gradually attenuate in the XPS

spectra. Meanwhile, all core levels of AlpsSco2N continue to shift to lower binding energy with

increasing Pt coverages, leading to an upward band-bending effect at the Pt/AlsSco2N interface.
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Fig. 2. Thickness dependent XPS spectra of (a) Sc 2p & Nls, (b) Al 2p & Pt 4f and (c) Al 2s
for Pt/AlosSco2N. UPS spectra of (d) valence band (VB) region with increasing thickness of Pt
deposited on AlogSco2N.

The change in the electronic structures for Pt deposition on Al sSco,N was further investigated
by in-situ UPS characterization. As shown in Fig. 2(d), the valance band maximum (VBM) was
determined by linear extrapolation of valance band onset minus the background around the
Fermi level (EF). As a result, the VBM of pristine Alo.gSco2N was found to be located at 2.6 eV
below the Er. The strong signal located between 4.3 to 8.5 eV was mainly formed by the state
of'the Al 3s, 3p and N 2p orbitals based on a previous theoretical study [39]. Upon Pt deposition,
a new signal appears in the valence band at 3 eV, which was attributed to additional Pt 5d-
derived electronic states [40, 41]. Furthermore, the intensity of the Pt 5d signal increased with
increasing Pt coverage. The band-bending effects of Pt deposition on AlpsSco2N were also
observed in the UPS valence band spectra. Similar to the XPS core-level spectra, the
characteristic valence band peak of pristine AlgsSco2N at 6.6 eV shifted gradually to a lower
binding energy by 0.6 eV after deposition of 1.5 nm of Pt. A clear Fermi edge appeared at 1.5
nm Pt thickness, indicating the formation of metallic Pt on AlpsSco2N. Electron transfer and
formation of a Pt*-N bond at the Pt/AlysScooN interface suggested that Pt atoms had
incorporated into the aluminum scandium nitride lattice, which is an important Pt deposition

process in Al; .Sc,N films.



The growth mechanism of Mo deposition on AlosSco2N was also investigated using in-situ
XPS/UPS characterizations (Fig. 3). Upon depositing 0.2 nm of Mo, the binding energy of Sc
2p and N 1s regions in Fig. 3(a) overlapped with that of new Mo 3p signal, where the main Mo
3psn peak is at 394.7 eV. Moreover, the asymmetric peak shape of the Mo 3ds,, peak located at
228.6 eV indicated the presence of metallic Mo species on the AlosSco 2N surface, as shown in
Fig. 3(c). The peak shape of Mo 3d remained unchanged as the Mo coverage increased. Notably,
the core-level XPS Mo 3ds» signal exhibited a shift in binding energy that decreased
continuously due to the size-dependent effect caused by the increase in screening effects and
the final-state energy variation for the metallic elements [42]. As depicted in Fig. 3(b) and Table
S2, the AI-N/AI-O ratio in the Al 2p region stays unchanged during metal deposition. These
results imply that deposited Mo does not bond with the substrate and appears as a pure metal
on the AlygSco.N interface. With Mo deposition, the VB spectra in Fig. 3(d) shows a new signal
at 1.6 eV, which originates from the Mo 4d states [43]. After 0.7 nm Mo deposition, a clear
Fermi edge appears, corresponding to the formation of Metallic Mo on AlggSco.N in XPS
results. Thus, the interaction mechanism for Mo on AlpsSco2N is different from Pt-induced
chemical reaction according to our in-situ XPS/UPS measurements. Interestingly, as the
thickness of Mo increased from 0.2 to 1.4 nm, all the core-level peaks in Sc 2p and N 1s, as
well as in the Al 2p regions and the main VB peaks, undergo a significant shift of 0.6 eV to the
lower binding energy. This band-bending phenomenon indicates a similar electron transfer
effect induced by both Pt and Mo on the AlpsSco2N surface. Our findings shed light on the
growth behavior of Mo on Al 3Sco.N and provide insights into the similarities and differences

in the interaction mechanism of Pt and Mo on this substrate.
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Fig. 3. XPS spectra of (a) Sc 2p & N 1s (with Mo 3p), (b) Al 2p, (c) Mo 3d, and UPS spectra
of (d) valence band (VB) regions during Mo deposition on AlgsScoN.

To assess the structural properties of the films, we examined the Pt/AlosSco.N and
Mo/AlosScooN interfaces using cross-sectional TEM. Fig. 4(a) displays a Pt film with a
thickness of approximately 4.1 nm that was deposited onto a AlosSco2N/Si(100) structure. The
magnified high-resolution TEM image in Fig. 4(b) shows the interface between Pt and
AlpsSco,N with the minor disorder, with the direct deposition of AlpsScoN on Si substrate
without any transitional amorphous layer. Although the crystal structure and morphology of the
interface are not perfect, the orientation of AlpsSco.N observed in the first few nanometers of
Pt film growth remains roughly the original lattice structure. The average interlayer distance of
0.25 nm corresponds to the (0002) plane of the AlosSco2N thin film, while the Pt deposit shows
an interlayer distance of 0.22 nm, corresponding to its (111) plane. Structural defects in complex
multicomponent lattices at interface upon sputter deposition of metals or Ali_Sc.N has been
reported previously [13, 24], but their reaction mechanism and surface layer chemical
composition have been overlooked. In combination with the in-situ XPS/UPS measurements in
this study, it was revealed that the interface between Pt and AlosSco2N is not smooth due to Pt

diffusing into the AlysSco.N film and undergoing chemical reactions.
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Fig. 4. (a) The cross-sectional TEM image of Pt deposited on the Al sSco,N/Si substrate. High-
resolution TEM images of (b) Pt/AlysSco-N and (¢) Mo/AlygSco2N interfaces.

Fig. 4(c) presents a high-resolution cross-sectional TEM image of the interface between the 6.5
nm Mo deposit and AlosSco2N layers. The high-resolution TEM image shows the absence of
an amorphous layer between the Mo and AlosSco2N interface. The average interplanar distance
of 0.25 nm corresponds to the lattice plane (0002) spacing of the wurtzite crystalline phase in
the pristine AlpsSco.N film. Small crystals with an interlayer distance of around 0.23 nm were
visible in the middle region of Mo layer. These results show that the deposition of Mo on

AlpsScoN resulted in a homogeneous interface [44, 45].

Fig. 5 shows HAADF-STEM images of Pt/AlosScooN/Si and Mo/AlysSco.N/Si structures,
along with a line scan elemental profile plot of Pt/Mo, Al, Sc, N, O, and Si for the corresponding
area, which were utilized to explore the compositional distribution at interfaces. As illustrated
in Fig. 5(a), the Pt and AlosSco2N layers overlap at the interface, and the distribution of Pt
shows a complex intermixing with AlosSco2N. The initial 20 nm-thick AlosSco2N layer was
reduced to approximately 18.3 nm due to Pt diffusion. Musavigharavi et al. [46] investigated
the strain distribution between the Al;_Sc,N and Pt bottom electrode, revealing a higher defect
density at the bottom close to the Ali_.Sc.N/Pt interface. In another study, it was reported that
diffusion from the Pt bottom electrode to the AIN layer during the annealing process could lead
to a loss in the resistive switching (RS) behavior and electrical short circuit of the crossbar array
devices [47]. Local imperfections in metal layer intermixing and complex multicomponent
lattices can significantly affect stability and crystal formation. Conversely, in the STEM-EDS

line profile of the Mo/AlgsSco.N interface demonstrated in Fig. 5(b), Mo and AlosSco2N layers
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were clearly identified and Mo was not detected inside the AlpsSco.N layer. No diffusion from
the Mo top electrode into the AlpsSco2N layer was observed during the deposition process,

indicating a reliable homogeneous interface with no intermixing between the layers.
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Fig. 5. The HAADF-STEM image and the EDS line scan element profile plot of the (a)
Pt/AlosSco2N/Si and (b) Mo/AlogSco2N/Si heterostructures. Dashed line indicates the metal
/AlpsSco2N and AlosSco2N/Si interfaces.

We carried out the additional characterization of the heterostructures using X-ray diffraction
(XRD). Fig. S3(a) shows the assessment of the AlogSco2N(0002) preferred orientation and
crystal quality of films. The XRD rocking curves of the (0002) on pristine AlgsSco2N,
Pt/AlosScooN, and Mo/AlosSco2N films are compared in Fig. S3(b), with full width at half
maximum (FWHM) values of 0.58°, 0.67°, and 0.58°, respectively. Additionally, it becomes
clear that the characteristic(0002) peak position of Pt/AlpsScooN film is shifted to a lower angle
relative to pristine Alo.gSco2N, likely due to a larger lattice constant results from the substitution
of Al by Pt in crystal lattice [44]. Conversely, there was no significant shift in peak positions
after Mo deposition, consistent with our XPS and TEM results, which showed that the
deposition of Mo did not affect the crystal structure of AlygSco2N. Nonetheless, it should be
noted that internal stress effects introduced during the deposition process could also contribute
to the observed peak shifts. Fig. S4 displays 2 pum % 2 ym morphological AFM maps of the

13



AlosSco2N surface after Pt and Mo deposition. As depicted in Fig. S4(a), a significant increase
in RMS roughness at 2.30 nm and modification of the surface morphology occurred after Pt
deposition. In particular, circular-shaped agglomerates appeared on the contact surface. This
increase in roughness is related to the chemical reaction occurring in the Pt/AlysSco2N interface,
as discussed earlier. On the other hand, the AFM scan of the as-deposited Mo/Alg sSco N sample

in Fig. S4(b) shows a relatively smooth surface with an RMS roughness of 1.49 nm.

4 Conclusions

In conclusion, this study provides a comprehensive understanding of the electronic structures
and chemical interactions at the interface between ultrathin Pt and Mo films and Al;-.Sc.N by
employing in-situ XPS and UPS studies. Strong chemical interaction and the formation of Pt?*-
N bonds between Pt and AlpsSco2N substrate were observed, whereas Mo appears as a pure
metal on the AlysSco 2N surface. Furthermore, electron transfer-induced upward band-bending-
like effects were observed on the AlogSco.N surface during both Pt and Mo deposition
processes. We also examined the interface quality of Pt/AlosSco.N and Mo/AlosSco2N by
employing complementary cross-sectional TEM and STEM-EDS line-scan. A complex
intermixing layer near the Pt/AlosSco.N interface due to Pt diffusion was verified, while
Mo/AlysScoN shows a clear interface with no obvious interfacial defects, suggesting that Mo
could be a promising top metal electrode for further research on Al,_.ScN-based devices. These
findings provide fundamental insights into the growth mechanism and interfacial chemistry
between metal electrodes and Al;_ScyN, which can contribute to the development of Al;_.Sc,N-

based high-performance next-generation MEMS devices.
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Supplementary material

XPS spectra of air-exposed and subsequently Ar" sputtering for pristine AlysSco.N; O 1s XPS
regions for AlogSco,N surfaces with increasing thickness of Pt and Mo; XRD and AFM
characterizations of Pt/AlosSco2N and Mo/AlosSco2N thin films; Peak assignment of different

components in XPS spectra and detailed peak fitting parameters.
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