Jobodgbbooboboouoobooobouobobga
goougon

E-mail: 9806344@mail.dyu.edu.tw

g
gcooooogdoTioc200oOoO0O0OooOoOo0OoooO0OoOooOoOoU0OobOOoOoOoOoOOoOO00oDOoOoOOoDbOooOoo
ooooOooO00ooOoo0oU0obOoOo0O0oDoboOo0OoDoO0UOoOoOoUUbOOOUOUODOO2xOOoDTIC20O00ODOOO
gooobooboobobobooboobooobooooboobooboobobbobooboobooboobo
gooooodUoOoOooOoUooOooOUooooOoOoooOoTIC2000O00OOO00OOOO0ODDOODOUODODOOOO
goooboobooobobooboobooboobooboobooboobobboboobooboobooboo
goooboooboooDg
Oo00oOpoOooTmio20b000oODoOoOow0O0O0DoOoboOoOoogDg(spincoating)D 0000000 (Indium Tin
Oxide, ITO) DO ODOODOODOODOOTIO2ODOOOOSNO20SIO20000000DO00O0OTIO200000DOPEGO
gooobooboobobobooboooboobooboboobooboobobobobooboobooboboboo
gooOopPpEGUOOODOODOOODOODOOOODOD,OOODOODOOOODODOODOODOTIOC20DO0DOOO
ooooboobobobobooobooboooboo
ooooboobooboboboobuooboobooboboobooboobuoobobooobogovoce=o07vooo
000 0JSC=10 mA/cm20 FF=63%0n 214.05%0 000 0000000000000000O0 0000 0O Ru-complex
dyel 000000 0ODO0O0ODODOODOODOODOOODOODOOOOODOODOOODOAO rutheniumcomplexO OO00O0O
oooobooboboboobooobgooo

gboo:0bgobobboboobooboboobon

go

1220000000 s 11

130000000 e 13

LA0000 s 14
0000000000000 0000 i, 15
21 000000000000000000 i, 15
22TiIO20 OO O v 19



2620000000: 000000 ciiiivveiveivreiseeneenns 27
2630 000000000000 iieieieresieiennns 28
26400 0000000000000 e 31
2650 0000000000000 e 35
2700000000000 0000 e, 38
280 0000000000000 00M0 tiiiiereeeeeceesreeen 40
2.8.10 00 O ( IscO short circuit current )........ccovvevvevvvrevrennnnns 40
2.8.20 000 (Vocl open circuit VOItage ).....ccveeverererereeivernne 41
2830000 (FFOAill factor )evcovvcveceececevecececeene, 41
284000000 (n O power conversion efficiency ).......cccevvevvevvevsiniennnns 42
2900 0000000000000 ceiesneenns 44
OO0 0000000 s 47

310000 v, 47

335000000 i 53

3.3.6 0 O O (Spin-Coater).......ccovereirveiriennnnnns 53

3.3.7 0 O O (SPULLEN)...eeeeeeeeieeeie e 54

3.3.80 0 O O (Enrichment SyStem)........ccoeeerevereieneennnne 54
340000 i 55

3410000000 d (Scanning Electron Microscopy; SEM)......ccccoevveveriervennne

3420 000000IVODO OO e 56
34300/00000000 UV-VIS)..eiennns 57
35U OO0 e 58

35,10 000001TO)H O OO0 v 58
3520000 i, 59

3530 0000D0 v 59
35400000 e 64

35500000 s 64
35600000000 e, 64

OO0 DO0OD0O0 e 67

A1 000000 i 67

420 0PEGO TIO2O0 O O vt 73

A30 0000 e 78

431 00000IVOD i 78
43200000 XRDOD i 82

AA0 00000 i 83

441 00001IVOD i, 84

4420 000FE-SEMO ..o 87
4430000 XRDO ..o 89
44400000000000000 . 90
4450000000 0O000 e, 94



[1] http://www.funddj.com/KMDJ/Report/ReportViewer.aspx?a=98890fd3-76f9-4afa-9893-efea2balaf6a(DJO0 D O O O)[2]0 00" O OO
O0-0000Q0Q0” , 0000000000 UoUoUOUoobooOoOoOoOsed

[3]M.Gr?tzel,” Powering the planet” Nature,403,363(2000)[4]B. O’ Regan, M.Gr?tzel,” A low-cost,high-efficiency solar cell based on
dye-sensitized colloidal TiO2 films” Nature,353,737(1991)[510 0 0 0 00000000000, CuPc-C0O OO OODOODOOOODO
0" ,0002006.0

[fCOCOO0OC0O0C00O00OO0O0OO0O0OO0O," 0000000000000 0O0UU00UODUU0DULDODODOUUOO" bUboooPy

0 2004.00

[7]R. Woodyard and G.A. Camdoes, Solar Cells, 31(1991),297.00

[8IN.Chu and D.Honemam, Solar Cells, 31 (1991) 197.0

[9]Ramanathan, K., et al., Properties of 19.2% efficiency ZnO/CdS/CulnGaSe2 Thin-film solar cell. Prog. photovolt: Res. Appl.,2003. 11: p.
225-230.0

[10]V. Y. Merritt. and H. J. Hovel, “ Organic solar cell of hydroxy squarylium” , Appl. phys. Lett., 29, 414, 1976.00

[11]C. W. Tang, “ Two-layer organic photovoltaic cell” , Appl. phys.Lett. 48, 183, 1986.00

[12]P. Peumans, V. Bulovic, and S. R. Forrest, “ Efficient photon harvesting at high oPtical intensities in ultrathin organic double-heterostructure
photovoltaic diodes” , Appl. phys. Lett. 76, 2650, 2000.00

[13]P. Peumans, and S. R. Forrest, “ Very-high-efficiency double-heterostructure copper phthalocyanine/C60 photovoltaic cells” , Appl. phys.
Lett., 79, 126, 2001.00

[14]J. Xue, S. Uchida, B. P. Rand, and S. R. Forrest, “ 4.2% efficient organic photovoltaic cells with low series resistances” , Appl. phys. Lett., 84,
3013, 2004.00

[15]F. Padinger, R. S. Rittberger, and N. S. Sariciftci, Adv. Funct. Mater. 13, 85, 2003.0]

[16]M. K. Nazeeruddin, A. Kay, I. Rodicio, R. HumpHry-Baker, E. Muller, P. Lisja, N.Vlachopoulos, M. Gr?tzel, “ Conversion of Light to
Electricity by cis-X2Bis(2,2 — bipyridy1-4,4 -dicarboxylate)ruthenium ( Charge-Transfer Sensitizers (X=ClI-,Br-,I-,CN-,and SCN-) on
Nanocrystalline TiO2 Electrodes” , J. Am. Chem. Soc, 115, 6382, 1993.0]

[17]J.Ferber,M.Hilgendorff,A.P.Yartsev,V.Sundstrom,J.pHys.Chem. B2001,105,4895-4903.01

(180000 C00D0TIO200000000O0DOCOOONODDO O (dye-sensitized solar cell, DSSC) 0 O O,
http://tns.ndhu.edu.tw/~nano/labtext/DSSC_lab.pdf[19]0 000000 ODOOOO OO O, 2030, 91-97[20]C.J Barbe, F.Areddse,P.
Comte,M. Jirousek, F Lenzmann, V Shklover, M. Gr?tzel,” Nanocrystalline Titanium Oxide Electrode for pHotovoltaic Application,” J.Am.
Cream. Soc.80,3157(1997).0

[21]A.Kay,M. Gr?tzel, ” Atrtificial photosynthesis.1. photosensitization of TiO2 solar Cells With Chlorophyll Derivatives and Related Natural
Porphyrins,” J.phys. Chem. 1993,97,6272-6277.00

[22]T.Ma*,K. Inoue,H. Noma,K.Yao,E.Abe, ” Effect of functional group on photochemical properities and photosensitization of TiO2 electrode
sensitized by porpHyrin derivatives,” J. of photochemistry and photobiology a:chemistry 152(2002).00

[23]S.Cherian,C. Wamser,” AdsorPtion and photoactivity of Terta(4-carboxypHenyl)porphyrin(TCPP) on Nanoparticulate TiO2" J. phys.
Chem.B 2000,104,3624-3629.00

[24]Suman Cherian and Carl C. Wamser ” AdsorPtion and photoactivity of Tetra(4-carboxyphenyl)porphyrin (TCPP) on Nanoparticulate TiO2
", J. phys. Chem. B 2000, 104, 3624-3629[25]Y. Tachibana, S.A. Haque,l.P.Durrant D.R. Klug,” Electron Injection and Recombination in
Dye Sensitized Nanocrystalline Titanium Dixoxide Films:A comparison of Ruthenium Bipyridyl sensitized Dyes,” J. phys. Chem.B
2000,104,1198-1205.00
[26000000TIC20000000000000000000000000000OOONOONOON?2004[27]Y. Tachibana, J.E.
Moser, M. Gr?tzel, D.R. Klug and J.R. Durrant,” Subpicosencond Interfacial Charges Separation in Dye-Sensitized Nanocrystalline Titanium
Dixoxide Films,” J. phys. Chem. 100,20056(1996).00

[28]T. Hannapple, B. Burfeindt,W. Storck and Willig,” Measurement of Ultrafast photoinduced Electron Transfer From Chemically anchored
Ru-dye Molecules into EmPty Electronic States in a Colloidal Anatase TiO2 Films,” J. phys. Chem.B,101,6799(1997).00

[29]R. J. Ellingson, J. B. Asbury, S Ferrere.H. N. Ghosh,J. R. Sprague ,T. Lian and A. J. Nozik ,” Dynamics of Electron Injection in
Nanocrystalline Titanium Dioxide Filems Sensitized with 00 Ru(4,4’ dicarboxy2-2' -bipyridine)2(NCS)20 by Infrared Transient AbsorPtion,” J.
phys. Chem.B,102,6455(1998).0]

[30]A. Hagfeldt and M. Gr?tzel,” Molecular photovoltaics,” Acc. Res.,33,269(2000).00

[31]G. Schlichthorl,S. Y. Huang J. Sprague and A. J. Frank,” Band Edge Movement and Recombination Kinetics in Dye-Sensitized Nano
crystalline TiO2 Solar Cells:A study by Intensity Modulated photovoltge Spectroscopy,” J. phys. Chem.B,101,8141(1997).00

[32]K. Schwarzburg and F. J. Willig,” Origin of photo voltage and photocurrent in the Nanoporous Dye-Sensititized Electrochemical Solar Cell
" J. phys. Chem.B,103,5743(1999).00

[33]S. Y. Huang,G. Schlichthorl,A.J. Nozik, M. Gr?tzel, and A.J. Frank ,” Charge Recombination in Dye-Sensitizied Nanocrystalline TiO2 Solar
Cells,” J. phys. Chem. B,101, 2576 (1997).0



[34]D. Cahen, G. Hodes, M. Gr?tzel, J. F. Guillemoles and 1. Riess,” Nature of photovoltaic Action in Dye-sensitized Solar Cells,” J. phys. Chem.
B,104, 2053 (2000).0

[35]J.photochem.,and photobio.A:Chemistry,164(2004)179-182[36]J.Am.Chem.SOC.,115(1993)6382-6390[37]J.photochem.,and
photobio.A:Chemistry,145(2001)107-112[38]Electrochimica Actr.,51(2006)3814-3819[39]Synthetic
Metal.,77(1996)47-49182[40]J.Electrochem.Soc.,144(1997)876[41] http://yctrade.netfirms.com/pagel.htm[42]0 0 000 0000CO000O0CO
0, GaNAsSOOOOODOOAIASOOOOOGOO” ,2001.0

[43]Christophe J. Barbe’ , Francine Arendse, Pascal Comte, Marie Jirousek, Frank Lenzmann, Valery Shklover, and Michael Gratzel

“ Nanocrystalline Titanium Oxide Electrodes for Photovoltaic Applications” J. Am. Ceram. Soc., 80,3157— 71.(1997)[44]Advanced Materials
Research Center, Materials and Energy Research Center, Karaj, Iran“ SnO2/ZnO double-layer thin films: A novel economical preparation
andinvestigation of sensitivity and stability of double-layer gas sensors” Materials Chemistry and Physics 110 (2008) 89— 94



