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707K BAfiE. 2000 4F 4 it FAER T R B2 9 000 [ J7 w7 il 24 & (Million Tonnes Oil
Equivalent, MTOE) , 1fij o] {8 i ) K PHAE 2 HECT A . BIEEAE 2050 45, AR PR R AR 4 it
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400 000 Mgk JRE, FEATARSS XA — A~ AT LASEBEA H AR . BR324 T4 4 it 2005 421
frl SR = BERE N 12 i, A T SEBRAE 2050 4F K BHAE & @ BRABIE M A& 10 03X 4 B AR, 311
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W2~ (Japan Society for the Promotion of Science,JSPS) fi)“ g4 K RBl2# 5 K7 (Science and
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AIC
ALILE
ANU
APCVD
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a-Si
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ConCVD
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silver-induced layer exchange
aluminum-induced crystallization
aluminum-induced layer exchange
Australian National University

atmospheric pressure chemical vapor
deposition

antireflection coating

amorphous Si

hydrogenated amorphous Si
body-centered cubic

back surface field

boron bound transverse optical phonon
catalytic chemical vapor deposition
crystallisation on dipped substrate
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chemical mechanical polishing

convection assisted chemical vapor
deposition

continuous chemical vapor deposition
crystalline Si
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CSSC

CVD
DARC
DLTS
DZW
EBIC
EBSD
EBSP
EC
ECN
EFG
EG-Si
EL
ELA
ELO
ELPE
ELPN
EMCC
EMCP
EML
ESPE
ESPN
Fe,
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FhG - ISE

FLA
FWHM
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International Workshop on Science

and Technology of Crystalline Si
Solar Cells

chemical vapor deposition

double layer antireflection coating
deep level transient spectroscopy
denuded zone width

electron beam induced current
electron backscatter diffraction
electron back scattering diffraction pattern
explosive crystallization

Energy research Centre of the Netherlands
edge-defined film-fed growth
electronic grade Si
electroluminescence

excimer laser annealing

epitaxial lateral overgrowth
explosive liquid-phase epitaxy
explosive liquid-phase nucleation
electromagnetic continuous casting
electromagnetic continuous pulling
electro-magnetic levitator
explosive solid-phase epitaxy
explosive solid-phase nucleation
interstitial Fe,

Fraunhofer Institute for Solar Energy
Systems

flash lamp annealing
full width at half maximum

gas phase
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HEM
HPD
HSV
IMEC
IMR
INL

INSA

ITO
JAIST

JAXA
JSPS

LG
LPCVD
LPE

M

mce ~ Si
MG - Si
MIC
MTOE
NEEA
NIST
NREL
NTNU

PECVD

heat exchanger method
high-performance design
high-speed video camera
Interuniversity Microelectronics Centre
Institute for Materials Research

Institut des Nanotechnologies de Lyon

Institut National des Sciences

Appliquées de Lyon
indium tin oxide

Japan Advanced Institute of Science
and Technology

Japan Aerospace Exploration Agency
Japan Society for the Promotion of Science
liquid phase

laser crystallization

low pressure chemical vapor deposition
liquid phase epitaxy

matrix

multicrystalline silicon

metallurgical grade silicon,
metal-induced crystallization

million tonnes oil equivalent

Northwest Energy Efficiency Alliance

National Institute of Standard and Technology

National Renewable Energy Laboratory

Norwegian University of Science and
Technology

plasma-enhanced chemical vapour
deposition
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PL

PPH
PVD
RGS
RRV
RST
RTA
RTCVD
RTP

s

SEM
SIMS
SINTEF

SoG - Si
SOI
SOLSILC
SPC
SPE

SR

SSI

STC
STD
TCO
TCS
TDM
TEM
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PHysics and Applications of
SEmiconductors laboratory

photoluminescence

production per hour

physical vapor deposition
ribbon growth on substrate
radial resistance variation
ribbon on a sacrificial template

rapid thermal annealing

rapid thermal chemical vapor deposition

rapid thermal processing

solid phase

scanning electron microscopy
secondary ion mass spectrometry

The Foundation for Scientific and
Industrial Research

solar grade silicon

silicon on insulator

solar grade silicon at low cost

solid-phase crystallization
solid phase epitaxy

string ribbon

Siemens Solar Industries
silicontetrachloride

standard design

transparent conductive oxide
trichlorosilane

temperature difference method

transmission electron microscopy
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UMG - Si
UNSW
VPE
XRD
Zn0: Al
pe-Si: H

upgraded metallurgical grade silicon
University of New South Wales
vapor phase epitaxy

X - ray diffraction

Al - doped zinc oxide

hydrogenated microcrystalline Si
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A IS s T 8 i A area of the bottom of the reactor

A, JUE 1 1) JEE JI% 2 1 1f £ molar surface area of element i

A, VAT A BT R A A effective mass transfer area in slag

A o RSNTIEA total area

a YRR 0[BT A A HBORR 11 L B ratio of liquid to solid heat diffusivity

a BRES e coefficient of proportionality

ap B 975 1 A% activity of B

Aoy 5 BO, - FI7E T Z X activity of BO, .

Qi HIIE JZ i HRR lattice constant of epitaxial layer

as; Si HTE It AL activity of Si

A50, SiO, W15 R 5 activity of SiQ,

a g, Tof JI i lattice constant of substrate

b EES Burgers vector

b TRCHE 1 [ AH AT 2 19 L ratio of liquid to solid heat conductivity
C 6 78 B [B) VR AH HH 4% o e concentration of impurities in liquid at a given time
C o8 7 I (] UL VR concentration of particles at a given time
C Ve v 3 solute concentration

Ce CHe & concentration of C

Cow Eb 7 & WK specific evaporation constant

C, Sk Sty ) concentration of Si in gas
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initial oxygen concentration

initial concentration of impurities in liquid
solubility limit

concentration of impurities in liquid

heat capacity of liquid phase
concentration of Si in liquid

maximum concentration

interstitial oxygen concentration
concentration of impurities in solid
concentration of Si on substrate
saturation concentration

oxygen solubility

mean relative impurity content of the solid
saturation concentration before cool down
saturation concentration after cool down
Si concentration

concentration of SiC particles
concentration of Si in solid

initial concentration of particles

initial concentration of C

initial solute concentration

critical concentration

critical concentration before cool down
critical concentration after cool down
specific heat capacity

specific heat capacity of the solid phase

distance between adjacent dislocations
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diffusion coefficient

diffusivity of gas

impurity diffusivity

diffusion constant of impurity in liquid
oxygen diffusivity

diffusion coefficient of Si

diffusion constant of impurity in solid
thermal diffusion coefficient

impurity diffusivity preexponential factor
ribbon thickness

average grain size

density of liquid Si

density of solid Si

activation energy

error function

drag

relative gravity

gas flow in gas

gas flow on substrate

faction remaining in liquid

activity coefficient of B in metal phase
solid fraction

activity coefficient of component x in metal phase
formation rate of C

excess Gibbs energy

thermal gradient in the liquid

thermal gradient in the solid
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formation rate of SiC particles
Gibbs energy of stoichiometric compound A, B,
Gibbs energy of element i

gravitational acceleration
enthalpy per unit weight

effective coefflicient of heat transfer

mass transport coefficient

solidification heat

depth step

equilibrium constant

thermal conductivity of crystal at melting point
segregation coefficient

Boltzmann constant

effective segregation coefficient

equilibrium distribution coefficient
segregation coefficient of impurity

thermal conductivity of the liquid

mass transfer coefficient in metal

thermal conductivity of the solid

mass transfer coefficient in slag

surface kinetic coefficient

total mass transfer coefficient

efficient for molar fraction to the mass percentage
distribution coefficient of i in Si - i binary system

distribution coefficient of i in Si—i-j ternary
system

latent heat of fusion

geometrical characteristics of the reactor
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depletion region width

distribution coefficient of B

molten zone height

thermal diffusion length

mobility coefficient

molar mass of gas

mobility coefficient preexponential factor
molar mass of component x in slag

molar mass of component x in metal

slope of liquidus curve

number of Si atoms per unit volume in crystal
number of dopant atoms per unit volume in crystal
final number of grains

number of peaks

number of gas molecules in unit volume
time step

gas pressure

partial pressure of dopant gas

partial pressure of O,

partial pressure of Si precursor gas
activation energy in Joule

heater power

gas constant

cooling rate

percentage [or preferential (100) orientation
percentage for preferential (110) orientation
percentage for preferential (111) orientation

Reynolds number
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grain radius

particle radius

light source term
supersaturation

critical supersaturation

length of the liquid-solid interface
liquidus temperature

anealling temperature

end temperature

eutectic temperature

liquid temperature

melting point

maximum retrograde temperature
nucleation temperature

surface temperature
temperature of boundary surface
boundary temperature

time

duration

annealing time

growth time

nucleation time

velocity of melt flow

volume of the particle

volume of the reactor

gas velocity

grain growth velocity

ratio of distance between elements
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melt velocity

maximum pulling velocity

pulling speed

settling velocity

ribbon width

position on the susceptor

molar fraction of impurity in liquid phase
liquidus mole fraction

molar fraction of impurity in solid phase
solidus mole fraction

mole fraction of element i

mole fraction of Si

coordinate in growth direction

correlation factor of chemical reaction
thermal diffusivity of the solid phase
segregation ratio

surface tension

activity coefficient of BO), . in slag phase
activity coefficient of impurity in liquid phase
activity coefficient of impurity in solid phase
activity coefficient of component x in slag phase
activity coefficient of impurity i

boundary layer thickness

thickness of the epitaxial layer

excess molar Gibbs energy of interfacial segregation
Gibbs energy difference

Gibbs energy of formation of the compound

standard molar Gibbs energy of segregation



