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Effect of the cell width on the efficiency of the large area thin film silicon solar module
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Abstract

In order to increase the efficiency of amorphous silicon solar modules, an active area and the number of cells in the module are
very important factors. When the number of cells increased, open circuit voltage (Voc) increased while short circuit current (Isc)
decreased due to decreasing in each cells area. However, series resistance (Rg) also became higher leading to the reduction of fill
factor (FF). In this research, we studied the effect of cell width on the efficiency of 0.79 m2 thin film silicon solar cell module with a
structure of a-Si:H/a-Si:H multi-junction fabricated by using radio frequency-plasma enhanced chemical vapor deposition (RF-PECVD)
technique in single chamber (batch type). In our experiments, the width of cells was varied to be 2.94, 2.33, 1.93, 1.65, 1.51, 1.43 la¢
0.93 cm with the total area of 0.79 m2 and we obtained the output power of solar cells of 46.8, 47.3, 50.3, 50.8, 55.2, 51.3 and 45.6
watt, respectively. Experiment results showed that the properly width of cells can improve a conversion efficiency of the large area thin
film solar cell module.
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Cell width ,
No.Cell Deadarea (cmz] Active area (cmj
(em.)

20 284 175 70
25 243 219 7047
30 1493 262 7003
39 1.65 306 G360
38 1.51 332 Y33
40 143 350 6916
60 0.93 525 G741

¥

AN 1 LEAINATBITNUIULTARNUGia WA Active area Laz Dead area

FUNBUAAINMWIIAUWIUAUN Active area Waz Dead area fiauMIuLILTAR NUAVaINTZzAINg 1UTBITVUG 63.5 cm x 124.5 cm
2 o { o o a & & 4 2 A ¥ 4 { «
= 7905.75 cm’ WastNIAUTaLAMY duaz1.5 cm  Aelluui 555 cm iNaltlunIzuiunIUsinanuNg ke Wunvaaaniln
& ' 2 & A ' o ' 2 2 2 & A
27U9NHN 0.7cm x 121.5cm = 85.05 cm” 18N UA Dead area niauvinmsuudiasilu 555 cm” + 85.05 cm™ = 640.05 cm’ LARBWUNA
' ° ' I 2
Active area fiawinMIuUILraaLilu7905.75 — 640.05 = 7265.7 cm
A o ' e A . A a o ed A X Py a X o
WarnnIuLLTaaNui Active area 3zlanaaadludnanudminiaasniAindn iasnnanmsiiuduved Dead area INLE
LALTB 3L

7 ol
vy

Eﬂﬁ 6 LRAINWN Active area Lay Dead area

o

Wathursmasuasaniagnyinmsudsidwimaasaenn g  awvimyiadeininndoeiasieaussafiadiion molduas

13 a

2 4 ° oA . . & . Y P 4 <
AM 1.5, 1000 Wim* 1 25 C wuinladwwsasiidnnniuinn 206960 wmad danudumueynsudanfisiuan 3.5 u 52.0 lawy
e . e e a2 X .
ganalinszuglwihdidaaasann 2.4 wani fu 0.8 uanuazaussawlWinda19a3(Voe) Aaiadiuan 32.8 Tavl 1w 1062 vl ou
P ' e A e o« ' P ¢ a £ ' Y I3 a & o ' P
WonnnnudanaasNiendenmdunsdeuuseunsuilioiwimasdiiadu danudumuawnufaafsdulldosouslidnszuslnin

A a. a & @ ;1'
UANRARILREV ocNANNUY LLﬁ@N@NEﬂ"fl 7

ENETT6-1121
5/6



Cell width (cm)
14

29 1.9 1.2 0.9

T Y T ¥ T Y T o T 100
4k —r=lge
- =*=Rs {80
lSC
2+ alf—
u 160
X
z [
~ ot 440 O
[*] =
o { 3
L 420
2F 5
i Rg Jo
—_—ie
4} 4
L 'l 1 L '} _20
20 30 40 50 60
No. Cell

Eﬂﬁ 7 WAVBIIIWINTRRTIL Fafn Rg LAz lsc
asnuueadiintuann 20 9 38 radnuiia Wi e sussanindasliduiatuan 46.8 W 1ilu 552 washdlsenailavi
MIANINNNIN38 Lasauti 50umas smasinihesiienanaswia 456 W meﬁ'agﬂﬁ' 8 Famsanaswasinaslwihilieanmaiuiues
A1 RgazMINaaITY lsg

120 - v ™ v
100 [ al
80 [ ]
60 [ n
40 [ ]
20 L 1 . 1 . 1 . 1 ]
32 [T T T T ]

24 [ 1
16 | \\‘w\- 1
08 [ ]

o0 Lo o 4 . o4 .
0.7

o p

0.5 | .

Voc (V)

lsc (A)

FF

60
55 | - d

50'_._/,(\-‘
as [ 1

40 [ 1 1 1 1 1

Power (W)

No. Cell
{ ° { I o 2 a a A aa 2
U7 8 wavasinsadnddarmadiwihvasunamadusandiod TRANSNUITRAaUIUIA 0.79 m
4. a1l
NANINARBINLIIMTRanaNUNNInT e sas AInsrurINsaindszanTnnraasasusianfiadla lasanunisvas
6 1 ' o a Y 6 a 6 a a6 aa U 6 v .. . [ 6 aa
WragaINadaiad Wi s rasuaianfasTRansu U IERAan  lassaamadden (multifunction) wuvazuaiWazNaIWaTAnaU (a-
. . 2 ° % vo @ o {
Si:H/a-SitH) U3 4384N329N2M0 0.79 m lawd1uamasd 38 1oas n19 1.51 em. TWaslwihgegadl 55.2 W, Vo 64.72 V, Igc 1.34
o . o o a A a a v X ¥ A & A
A MnEaMINeaaIsInEngITIInNawIRulEininwsessadumafadldgiudnldlansaadufives Dead area lapnaiuf

a & a ¢ % % & =i ' I
UIIUVBUVUDILNILTRAURIDINALURLRATUIAAMUNINNVBILRWLALTRY P1,P2,P3 ﬂiﬂ%ﬂ?ﬂmdlﬁﬁﬂﬂ

LaN&17a1999

1. T. Nii, T. Kase and P. Sichanugrist “High efficiency a-Si:H solar cells by single chamber method,” Proc. 23th IEEE Photovoltaic
Specialists Conf., pp. 941-945, 1993.

2. Corey M. Dunsky and Finlay Colville “Scribing thin-film solar panels” Industrial laser solutions., February 2008 edition

ENETT6-1121
6/6



