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Activation of Delta-doped N-type Layers
in Nanotunneling Silicon Junction
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ABSTRACT

We investigated the n-type 6-doping activation of the tunneling junctions of Si nanolayers for silicon tandem cell
applications. The thin film growth of pn junction with the inclusion of phosphorus monolayer was performed by
plasma-enhanced chemical vapor deposition with the implement on 6-inch wafers of p-Si microtextured substrates.
The rapid thermal annealing processes with various temperatures were performed to activate the 6-doped layer. The
activation was confirmed by the electron spin resonance with Lande factor g=2.006085 for the delocalized
conduction electron from the phosphorus §-doped layer at the magnetic field of 3357.5 Gauss. The tunneling junction
shows the Ohmic character at the low voltage and the Schottky character at the high voltage bias.
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Fig. 2. Schematic diagram of the fabrication process of
tunneling diode with the inclusion of N** delta-
doped Si nanolayer with rapid thermal annealing
for 6-in. Si wafer.
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3.1 Cs-TEM Analysis
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Fig. 3. CS-TEM images of N** delta-doped Si nanolayer
prepared by PECVD process on (a) microtextured
surface and (b) the magnified crystal structure of
position A in (a) with the inset of the electron
diffraction pattern.

3.2 ESR Analysis
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Fig. 4. ESR spectra for (a) the 1% derivative signals for

various samples with RTA temperatures and (b) the
21 derivative signal for the sample with 800°C. The
sample annealed at 800°C showed the resonance
peak at 3357.5 Gauss with FWHM=9 Gauss.
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3.3 Raman and FTIR Analyses
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Fig. 5. Raman spectra of the N™* delta-doped Si nanolayer

for no-annealed and annealed samples at 800°C.
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