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Abstract

Project Code : MRG6080043

Project Title : Scalable Fabrication of CZTS Thin Film Solar Cells via Convective

Deposition

Investigator : Dr. Paravee Vas-Umnuay / Department of Chemical Engineering /

Faculty of Engineering / Chulalongkorn University

E-mail Address : Paravee.v@chula.ac.th

Project Period : 2 years

Current development of Cu,ZnSnS, (CZTS) thin film photovoltaic technology has been
focused on effective manufacturing costs, efficiency, and high-throughput production. In
order to succeed at the market in the long term, a promising fabrication approach needs
to serve these requirements and offer the potential for scaling-up. In prior work, the
fabrication processes of CZTS thin films have suffered from low material utilization, high
processing temperature and restriction to laboratory-scale production. Therefore, in this
work, a potential scale-up process, so-called “convective deposition”, will demonstrate a
robust fabrication of CZTS thin films from an efficient utilization of starting materials by
which well-ordered and close-packed particles can be assembled to enhance
transporting of photogenerated carriers and consequently a device performance. The
scope of this project aims to incorporate the convective deposition of CZTS thin films
with investigation of effects of process parameters, including speed of deposition,
annealing temperature and types of substrate. The obtained results will be essential for
improvement of device performance and scaling up such process from laboratory-scale

to large scale with repeatability and robustness.



Keywords : Cu,ZnSnS,, thin film solar cell, convective deposition, solution-based

deposition, non-vacuum fabrication



uUNAALa

swalasans : MRG6080043

Falasans : NMIFILATTANINU1IA oL oS TR NuTa IWe loansirasalsisananafin

AIWRTU

2awnIY : 9.07. U177 MNad Iy / nMadTARINITULAN / Atk AAINITNANENS /

gwwmmtﬁwﬁwmé’s
E-mail Address : Paravee.v@chula.ac.th
szazailasons: 2 3

ﬂaqﬂ'umaiuiaE‘lluﬂszmumwﬁmmaﬁuaamﬁmsﬁmuﬂ&?umwﬁﬂﬂaﬂLﬂa'ﬁmﬁﬁu
%’aMﬁ&juﬁﬂﬂﬁmsamﬁunu UTeANTA WU ILTAR LAZNNIVLILUUIALNANRA 14Tl
9AFINNIIN é’aﬁfumﬂﬁm:mummﬁmﬂﬁumaﬁﬁﬁ'ﬂﬂmwLLazﬁﬂ“fﬁimmaaqﬂmmﬂsjgo
° o o & = A a & A & a6 Aa A A
v ivanansana it dunaluladlninuaaasngsaAaguuuN s v U1 NS U= anTA W
(- 1 2 ¢§ ad [ €A 6 t:llt:l a a A ad =1 = a
galm:@ulmﬂ@ A AT IUNNIFIA T A NI VLN DT ANT WA DA M ATIWG WG
o A a Ao o AN o o aa A o o v & ~
T TILALRINWITLAAURUNT LT mmmimaﬁuvl,ﬂlﬂumimLimmgmﬂlmﬂmzmw
[ g; a o a%’ﬁ Id o AaA =4 = a v L s 6€a| 6 a 6
A9 LI FaTlum T TaauANWA INFTRUN M FI AT AR AN LI TRanatitas
A €a o e d & < v a & A € A A ¢
FIANUT WG GIi\‘iLfL]W]ju@@ﬁULLﬁGaﬂﬂ@ﬂuL‘ﬁaaLLma’lﬂﬂU‘U%@]WEISJ‘U’N I@mmsmqu
o 6 o vAa| 6 d' q/g: a o [ :1' 1 [ v
gzl umIRILATIEH mlwlaumaw%uuuaﬂmmzaamgmﬂLL@mmaﬂuaaﬂ"Lﬂ Ay
nanmluauddoil deznaudae 1) anuiilumintha 2) gangiilunsey uaz 3) ziia
YAITUFLATN INNAVAINITANEIAILUILAETE WUIIANUSUMTUadINa IARAN L
A €a o & o A o & > i o AN <
A1l asEIANUTA N AN NITIALTUIAIA TG AN T B LT AN aﬂumzﬂ"l,umauﬂqum
Fuman llauisansuziidutugraimstaudinuvesaynia ganpiilunmssuding
AoTUIATBIAUNA I@ﬂmiauﬁqmﬁgﬁg\i ﬁﬂﬁmgmﬂﬁmm@lm,j LRSTRAVDITURLATN
) > A6 < A A x> A o A Ao A Al &
fINadaanwMmevaINay BuAa taltTuaiaInNvinanlufuduuiafauunnizan Way
€A €A [ 6 = I [ i’: = v
ﬂaﬂLﬂaimﬂﬂufﬁa"LWM:uaﬂum:mugw;u AIBU INNTANWINRVDINILUTURZNANT
NAapIINa azmunTninianaatidesBeniuga iWandansmedns g Ll lwnsldan

A s ., & o & A € & o
meﬂvimﬂv[ﬂ LD mu@@SULLa\‘lluLﬂjaaLL&G?J'WI@IU L ue1

o (%] (=Y A [ 6 6 a 6 a A 6 =1 a a o
AAN : AUl asBIANUTR MG, LTRaLEIaNATTRANSULNY, ADWLIATING INFTW



