pAsnY Wainsuda : mswaarasuaIindsiiadaaiivldimnes Momatadunu

#1 (FABRICATION OF SELECTIVE EMITTER SOLAR CELLS BY LOW COST
o= PR ¢ a o @

TECHNIQUE) 81915671/3n11 : §318/1an319158 as.ingissar Wagassusny,

]
120 U1

s A o P ~ A (aa o < P & A
EraaLEIDINad Ingaadanuumannwdiames (SE cell) Hulasaadiauuumilan
] Y a A [ o a S A d%l z§ g’/ . d' I 3’/
aawalilszansnnnsulaanasnuueusaauaeINAgNNUY 1H09910FU n-Si M) uwU
[ = a1 o ' . 2
Sunaalinnuuiasaziainnudiuniu ludhsumizuru (Sheet resistance, py,,, ) FIUYUIIN
1 A a ° = o Y 1 < @ ]
Msunsase ludSuad (Low dopant) Feri1lvaanavesn1nwiINMssual lnived
S aa é’ ' ° I~ wa A 4
winz 18 In1rsFinvesmvegeinedammnz ay uazi IMiguauianawnsoganauaay
¥ a A 2 H A k) A o a '
peredhdu gy tagguusm o -si laaa lWih1dia p,,, a1 meanmsuniaisive
- ' a S A Aa 3 A a '
TutfSumga (High  dopant)  damalviinaloviuiinia vazifunsaanaiifaainaina
Aa o o . = g @ gl.: . 1 4
UM UNAIFURE (Contact resistance, Ry) Uinasoonndn IWinudu n-si awaldizad
a o Y = @ v A a1 dﬂ
HENOIMAG 1598319 SE NnTeuaaniens () aguseauilaiems (V) Iaigeu
aw é’ul Yo ) ) A 9 o ) ] A
NuITel laANEIAzAS 19 SE  cell  AemnAUAAUNUAIINNS IFLHAIA15190
arvazars lga-wa Weaneda (PSG) MUANNANNUVBIRzAauHBaHBTaDE 11%I9 0.30 %at.
04 0.86 %at. 81382219 PSG 1udud N UUULS NS ULAIR87T MUK LAz d1Tazany
Y 9 = a 9}3’1 a 9 ad a o ] [ A Y
PSG udugunaouuinmldi ldihinsadieisiuiatenainnmsunsa1siearon1m
$ou 1000 °C W 60 WA 18R py,., Nuana1nY 2 Vsm Tashusnusuuas nSi a1
' Y ' Y
Lo GUTZHMU 240 Q/Sq UTNUN py,, T8 IWdTiAA1) 52018 20 Q/Sq ANWENTY
n-Si s 180IANQUe Fick (Fick law) a5z 0.60 xm lumsAnwiauianiaes 18
y o ) P o & 2 A v Y A E T |
a$ 195 utloan U ae Mo unaINa L tazdul UFUIMaFNTUA 16T d U119 PSG Fanoaivil
o ] A v ] Ao A4 a X a =
NAIINMITUNT AT190928A1NTOU WANVII PSG NHAAYUTAINHUI 100 9 110 nm
FuilszansmMIasnouLaIndy (%R) UAURABAADT 9.94%WR 1U%IINVEIIAAY 28004
! v H Y i) )
800 nm (WBMNEUAUFUNUN LUTFY PSG 110NITA1BIANNLIIADY 550 D9 800 nm WU
g ' YR = o £ Ay 1a
¥ PSG @1115080A1 %R 1804 10.93%WR 1fSsumeunuasuaun lulisu PSG
Aa o dy A a d a 4 4
Tuanuaved 1danuiauiana lihsidnnsoiindvoelnsaad1a SE cell ludou'ly

ci 1 Y 9 A [ [ 1 1 aa d’Q é’ :i
malasuudasmanuviuasweoanesa 11nHaN1TIAMIFNTIAVOIN L NAVUN

2 X v 2 A Y = A (aa P Y1 1 Aaa ] A A o
¥U n-Si Wuqq%quuﬂuiﬂiqfﬁi1\3“]‘1?”’11’”’\]@“@!:@@5 (SE) Gl?im“])"N“lf’mquUu amyuny

v
o

v v 1
FuauIasaasensi uvvaduawe SE cell NlFsmaauuudunudainaisazals PSG



1'

U ¥ = = [ T | A - L4
'l'ﬂl.l'l'iﬂﬂiﬂ'ﬂﬁﬂﬂ]ﬂ“ﬂﬂ'ﬁﬁﬁﬂ'ﬂﬂ]ﬂﬂ1111ﬂﬂ4“ﬁ411u1“ﬂﬂ“ﬂuﬂu 1.47% WosunuEad

wraniad Insaadiaiall

pe 7 Sy >
aw1in Gmnssy i muﬂnmunﬁﬂm;,’?W
r 4
& - - g
Umirdnu 2559 mmﬁnvﬂmﬂiﬁmﬁnu%u——'—



APIRAK MANGKORNKAEW : FABRICATION OF SELECTIVE
EMITTER SOLAR CELLS BY LOW COST TECHNIQUE. THESIS
ADVISOR : ASST. PROF. THIPWAN FANGSUWANNARAK, Ph.D.,

120 PP.

SELECTIVE EMITTER SOLAR CELL/SCREEN PRINTING/STAMPING/LOW

COST

Selective emitter photovoltaic cell (SE cell) is a scheme to result in the
efficiency improvement of crystalline silicon solar cell. This is due to that thin n-Si
layer from low-dopant diffusion has appropriately higher value of sheet resistance
Psheet- 1t contributes to effective reduction of carrier recombination velocity, longer
carrier life-time and finally higher ability of blue-wavelength absorption. Another
heavily doped n" Si area underneath the metallized region provides 1ow onect value
from high-dopant diffusion to contribute to good ohmic metallized contact and
effective reduction of contact resistance (R¢). This leads to higher short circuit current
(Isc) and increased open circuit voltage (Voc) for SE solar cell.

In this study, the fabrication of SE cell was investigated by the using low-cost
technique with exploiting phosphorus sol-gel (PSG). The phosphorus concentration
was varied between 0.30 %at and 0.86 %at. PSG solution with low concentration was
spin-coated for acting as low-dopant source, while PSG solution with high
concentration was screen-printed for using as high-dopant source. The different pgpeet
values occurred after thermal diffusion process. High pgheer (240 €2/Sq) and low pgheet

(20 Q/Sq) were formed in n-Si emitter area and underneath metallized area,



respectively. The depth of n-Si laver calculated by Fick's law is of (.60 um. In
optical study, anti-reflection coating (ARC) layer was fabricated for reducing
light-reflection and passivation approach to provide thickness around 100-110 nm.
This thin PSG obtained average reflective coefficient reduced by 9.94%WR
comparing with sample with no PSG. In particular wavelength between 550-800 nm,
PSG film can reduce %R by 10.93%WR comparing with sample with no PSG.

In addition. electronic properties of the SE cells in the various concentrations
of phosphorus dopant were implemented in this study. It was noted that life-time of
SE samples showed the higher value than that of homogenous n-Si sample. SE cells
based on low-cost technique from PSG solution can contribute to increase of PV

efficiency by 1.47% comparing with typical p/n solar cell.
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