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ABSTRACT: We suggest new emitter formation method using solid-phase epitaxy (SPE); solid-phase epitaxy emitter (SEE). This
method expect simplification and cost reduction of process compared with furnace process (POCI13 or BBr3) . The solid-phase epitaxy
emitter (SEE) deposited a-Si:H layer by radio-frequency plasma-enhanced chemical vapor deposition (RF-PECVD) on substrate (c-Si),
then thin layer growth solid-phase epitaxy (SPE) using rapid thermal process (RTP). This is possible in various emitter profile formation
through dopant gas (PH3) control at deposited a-Si:H layer. We fabricated solar cell to apply solid-phase epitaxy emitter (SEE). Its
performance have an effect on crystallinity of phase transition layer (a-Si to c-Si). We confirmed crystallinity of this with a-Si:H layer
thickness and annealing temperature by using raman spectroscopy, spectroscopic ellipsometry and transmission electron microscope.
The crystallinity is excellent as the thickness of a-Si layer is thin (~50 nm) and annealing temperature is high (<900°C). We fabricated
a 16.7% solid-phase epitaxy emitter (SEE) cell. We anticipate its performance improvement applying thin tunnel oxide (<2nm).
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Nomenclature SE : spectroscopic ellipsometry
TEM : transmission electron microscope
Jie : short-circuit current density, mA/cm’ SIMS  : secondary ion mass spectrometry
Vo : open-circuity voltage, V QE - quantum efficiency
EMA : effective medium approximation
Subscript QSSPC : quasi-steady-state photoconductance
PSG  : phosphorus-doped silicate glasses 1LME
BSG  :boron-doped silicate glasses
SPG  :solid-phase epitaxy AT 244 A HFAA = A2 78 FA e
SEE  : solid-phase epitaxy emitter H| AMG 382 5] #1718} At} 7] FA i A] Atz
BOE  : buffered oxide etchant A B S 5P Slel W Fa S 71, EH g ol
PECVD: plasma-enhanced chemial vapor deposition 714, AL EA JJA 7)% So] T E-L3} Ay s et
RTP  :rapid thermal processing S 2 (furnace) & ©|-83F POCL;, BBry 58] A £AAE 9]
B3 23S A AP HFAAI oA dRbA o= o]
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