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Enlargement of P3HT:PC61BM Solar Cell
with ITO Integrating Metal Grid
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Organic solar cells are studied intensely because of their great potential for use as an electrical power

source. However, their power conversion efficiency depends on the cell area. We attempted to alleviate this

constraint by fabricating P3HT:PC61BM solar cells with active areas of 0.04, 1 and 9 cm’ onto indium tin oxide

(ITO). Compared to the performance of cells with 0.04 and 1 cm” areas, greater degradation of the 9 cm’ cell was

observed. This result demonstrates some difficulties of cell enlargement. To enhance the 9 cm’cell performance,

cells were fabricated with an ITO integrated metal grid. Results show that the cell performance was improved by

integrating the metal grid.
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2.1 BHERED 0.04 cm® DEMDIER (Fig. 1)
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Fig. 1 Schematic illustration of method for fabricating PHT:PC61BM solar cells.
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Table 1 Performances of P3HT:PC61BM solar cells with a
variety of active areas.

Entry Area Voc Jsc FF PCE
(cm?) (V) | (mA/cm?) (%)

1 0.04 0.52 10.0 0.58 3.0

2 1 0.58 9.3 0.51 2.7

3 9 0.59 2.3 0.21 0.28
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3. BEREER

A 53N LAY 0.04 em® O FE T UX, B B E D
0.52 V, Bk EIRBED 10.0 mA/em’, Hi#E K FHY 0.58,
ZEWBHHRIN 3.0% DHERETH > 7z (Table 1, entry 1), X
I, AN 1 em® 8 REL LIz T A, BHNR
M 2.7% OEREZ & DEMMNEF SN, 0.04 cm® DFEU
LRI FIREE DYEFETH > 7z (Table 1, entry 2). G%)
MifEZ 9em’ L EHICkEL LT A, HUHEE
12059V E AR 0.04 BXU 1 em® DEM & [F
BMETH - 72h, FEEERSE S K CHRAE T MR
L, ZHhiCHV, ZHShRIEKIFICE T U7 (Table 1,
entry 3). Uk, JELHE THEK L IELZRH
FLKHOHETWERNC L ZEMLTED, [HlO ITO
DEFIIRENC LICEELTWEEDEEZHNS .

Table 2 Performance of 9 cm’ P3HT:PC61BM solar cells with ITO integrating metal grid.

Entry PEDOT:PSS P3HT:PC61BM Voc Jsc FF PCE
(nm) (nm) M) (mA/cm ?) (%)

1 100 120 0.54 6.4 0.33 1.1

2 1000 120 0.51 74 0.35 1.3

3 1000 270 0.55 8.1 0.41 1.8
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TR LTz, ZTORRE, SERHMNMEATN TV
UWVEETH (Table 1, entry 3) & b XT, MEgEM A E L 72
(Table 2, entry 1). BRFMRFIOML NIC KO, Btk
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F/z, BHOKERBLICENTHEE RSO, &
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RV SIS % LT 2 HERNEINT 5. ¥
VER—IVRIS 9T, [k & FERRO R O ER DA
AR TR eREZT. £T, BHONY 77—
JE D PEDOT: PSS ZJE< 9% C Mgt Lz, B L
THHEBEEHE TER L ELZGRBICEETE
X 5 1CEE LD &\ PEDOT: PSS 7 il e, 2 D
R, SR 1.3% OFEMZFRTE LN TEE
(Table 2, entry 2). X7z, J.EZHEO P3HT: PC61BM
BzE< T 5T LIick>T, BHHEZ 1.8% £ TH
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DEFIHBKENC LICKEET 5. ARhliEED 9 eom® D

BMOMREZ ) L X8 2 eoiciE, BBMOETiAE R
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