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Figure S1. SEM images of surfaces with varying Te ALD cycles. Scale bar: 100 nm. The
distinct Te grains observed after multiple ALD cycles indicate the contribution of the TeOy seed

layer.
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Figure S2. AFM images of surfaces with varying Te ALD cycles.
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Figure S3. XPS spectra and atomic composition analysis. (a) XPS spectra of Te 3d peak of the
TeOy layer (top), Te/TeOy layer (middle), and Al,O; passivation layer/Te/TeOy layer (bottom).
Atomic compositions were extracted from the deconvoluted Te 3ds/, peak. (b) Column graph and

(c) atomic composition analysis.
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Figure S4. XPS depth profile analysis. Depth profile result of Al,O5 passivated Te on the Si0,/Si

substrate.
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Figure S5. Schematic of the fabrication process of Te pFET.
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Figure S6. XPS spectra before and after passivation with varying Te thickness. As the

thickness of tellurium decreases, the Te peak shifts to 572.5 eV and the peak width narrows,
indicating a reduction in the oxide-related peak.
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Figure S7. Optical characteristics of Te films with varying thicknesses as measured by UV-

Vis spectroscopy. a, UV-vis transmittance spectra, b, Absorption spectra with optical bandgap.

The transmission and absorption spectra measured using UV-visible spectroscopy (wavelength
range of 380—700 nm) show that the average transmittance decreased from 90.8% to 48.5% as the
number of ALD cycles increases (Figure S7a). The optical bandgap of Te is extracted from its
absorption spectrum, as shown in Figure S7b. As expected, the optical bandgap is higher for a

thinner Te—0.68 eV for 20 cycles and 0.46 eV for the 160 cycle Te.
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Figure S8. KPFM data of the Ni/Te boundary. (a) Surface topology image and thickness profile.

(b) Surface potential map and potential profile. All scale bars: 1 um.

Using KPFM measurements, the surface potential difference between the tip and the measured
materials can be determined. Using the measured potential difference, the Fermi level difference

between Ni and Te was extracted.
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Figure S9. Ni work function extraction from UPS. The extracted work function is approximately

5.25¢eV.

To determine the work function of Ni electrode, UPS measurements were conducted. The
measured work function of Ni was 5.25 eV, which is consistent with values reported in previous
literaturel. Using the work function of Ni and surface potential data, an ideal band diagram is

proposed.
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