Analg 131391 : msAnvmskaailauaEaneuaenInmsTIHLFAn Y
a a A o o ¥ o Jd A ol Al Aas
Wwevewan lnuietlssgnailusuSunasuadimenndyioFanou (THE
STUDY IN SILICON DOTS FILMS FABRICATION FROM RECYCLING OF
WASTE SILICON WAFER FOR APPLYING EMITTER LAYER OF SILICON

ot 9 1 o a < o
SOLAR CELLS) 21013601/30¥1 : f3emeans1915d as.findrssa Magassusny,

135 ¥,

o
Aw A =

aa § 1 aa a d
It Idwssuniingdnouiitidauisenouvesnsdaneunaz asazaroFanoon
R a 3 a d [ o 1 A3 aa 9 act A 3/

Toa iilordaduilanunsuuukuateasuazuuuug ILRBUFaAou d2035n15IaR0uda0
LI IMYUIN IS WaFanou Idias sunnududaRsuITouaa W EDE T UNs UIUNT DA
9y 4 a o d an K A ' aa
aegnuaes Iatls auuedaneuaon (Si dots) Tudoulvanumunuiuveswsdanouain
0-0.2 g lumsazarwlxananedsiadnluiSum 2 m 1dih hleuigungd sso°c awld

) a o - oo B o U ¢ S " &
ANVAUVITEINA Wan119 Si dots u‘l‘mﬂu%uﬂmuummmaaumammwuw“lwu HITIWITD

o

INUMIsANAULAIAAUTITW nAtia XRD uaz SEM Idihinldiieuaasauninnin
aa a o d a o p A a g 9 =2 ~
FAADULALHIADON lorA WAN119 Si dots NnTaTuszno lildrevu10v09nT 00 Tud

1 @ =2 aa = v 1 1 A = . A
uan@ A Tasnanun ludaneulvuialveegsz1i1a 64 nm - 155 nm Y ARAN ZnO:Bi &
ANBAULNTINANYUIA 18 nm — 25 nm N33 UV-VIS-NIR Iidayanisvensnisosinemasay

a d rseg) 1 @ @ 4 ' [ :
¥99WAN4 Si dots 1A tagmresandenuauiinlfunlaouanainnunuuiuYes si
dots 114 ZnO:Bi vouUVEIMIgANGULTIZgRIaDLIIN 1.1 eV T 1u%9 1.6 eV -3.3 eV Tng

as < @ ) a d e Ao Aan
IDNIINADAUVDY Tauc ﬂ?ﬁ?ﬂﬂ1ﬂﬁl§lllﬁﬂﬂlﬂﬂ1"lﬁuu1ﬁ Si dots NUAIUNANVDINITFAADULT U1

Y a

Y [
vey imnszua I Taganhanziialszum 10’ mh matlaeandesdumsinaaaiusansun

a w Qs ' & = 4 .
WITUNTIEYIIN Si Laziung N ZnO:Bi

¥ 9

v e Y a 4 a o < 3 9)
ﬁm’mﬂuulﬂwamcmaumm ney 1 “V\l N VI9 Si dots Lﬂu%u@’luﬂuﬂWﬂIﬂﬁﬂﬁi?ﬁ

SoURDMBUFINYI aduTI0Rae AT auU19 Si dots 19152 LANTA TN Y 2. 17% 1i}o

] '

= @ o = ok =~ a d a d Y
L‘]_EUULWUUﬂUL“ﬁﬁaL!ﬁQﬂTﬂﬁUIﬂiQﬁi"IQ?@EJGI?JWL@H ﬂ'lﬁ3&ﬂ513ﬁ£"]ﬁlﬂ'§y§ﬁ1ﬁﬁ§@nuﬁ‘lﬂ‘l

Iy o o

a ' 4 a
ﬁ’unummamwmw L“ﬁaauﬁﬂ@Tﬂ@ﬂVﬁJ‘V\l AUUIN Si dots ﬂﬂﬂ'J'lL“‘]fﬁﬂVl'Jll‘]J 0.6% mummaa
a s A o s =1 9 a o a a
A INAINUN AN Si dots NlluﬂiuuﬂfﬂuﬂizfT‘lJﬂ'NiJ’d']L'iﬁﬂ‘l«!ﬂ']iﬂﬁﬂl“ﬁﬁﬂ“ﬁﬂﬂﬂ’]ﬁﬂ

Uszaninmgene li/luouaa 1

a a 4 @ > /
139 Ienssu it aoilarorindnu f/ » bmu’\‘w

A

Umsfinu 2562 mam%ammﬁﬂmﬁﬂm 5314/)77/




SUPANUT LAOHAWIROIJ : THE STUDY IN SILICON DOTS FILMS
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THIRD GENERATION SOLAR CELL/SILICON POWDER/ZINC OXIDE DOPED

BISMUTH/LOW COST

In this research, silicon ink compositing of silicon powder and zinc oxide
solution has been formulated and spin-coated on quartz and n/p-Si substrates. Silicon
powder was prepared from waste silicon wafers as a raw material through a zirconia
ball milling technique. Si dots thin films with varying Si‘powder densities from 0 — 0.2
g in zinc oxide doped bismuth sol-gel 2 ml were sintered at 550°C under the
atmosphere. In order to enhance blue-light absorption, the thin film as a top-addition
layer is able to be the highly promising layer for photo-generating carrier in third-
generation photovoltaics. X-ray diffraction and scanning  electron microscopy
techniques have been employed for the presence of silicon and zinc oxide nano-
crystallites. The Si dots thin films consist of different nanocrystal sizes of large Si
nanocrystals (64 nm - 155 nm) and spherical ZnO:Bi nanocrystal (18 nm — 25 nm). UV-
VIS-NIR Spectrophometer can obtain an evidence of band gap enlargement of the Si
dots films. The band gaps of the thin films were tunable by adjusting silicon dots density
in ZnO:Bi film. Energy upshift of light absorption edge depended on the silicon dots
density has been observed in the range 1.6-3.3 eV related band gap enlargement by

Tauc plot. Under illumination measurement, high photocurrent gain of the thin film



comprised of low Si dots density to be coated on a quartz substrate is given by ~ 10
times compared with its dark current. This result is agreeably explained in terms of its
lower superficial trap states at the interface between silicon and zinc oxide matrix.
This work fabricated the Si dots solar cell as a third-generation solar cell for a
top-additional layer. The efficiency improvement of Si dots solar cell is by 2.17%
compared with a typical crystalline p/n-Si solar cell. Economic analysis was indicated
that the production cost of Si dots solar cell is cheaper than that of typical Si solar cell

by 0.6%. Thus, Si dots solar cell is very promising for the further high efficiency solar

cell.
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