fith addition zinc oxide nanoparticles in active Iayer
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ﬂ're iS now Known as 3.5 to 4% wilh a power conversion elficiency of bulk hetero—junction
Ianic solar cell device structure of an ITO / PEDOT: PSS / P3HT: PCBM / LIF / Al
= Active layers in the structure of nano-sized parlicles increases the range ol
E=arption, or by adding a good electron mobilily or the mobility of holes and fooked
g to. [0 this study, resulting in @ higher power conversion efficiency of organic
i cells, organic solar cells to get the existing substance of the donor poly (3 —
iy liniophene] (P3HT) and acceplor material PCBM active layer of the proper ratio
fithe pyramid by the addition ol zinc oxide absorption area and saw the changes
mobilily

'.,. 142 53t

Wnthesis and Characterization of Low Bandgap Polymers Containing Fluorinated
atiazole for Efficient Organic Solar Cells
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bandgap pelymers containing lluorinated electron—accepting buiiding blocks have
g=nily been studied Substitution of highly electronegative lluorine atom lowers the
By levels of the polymer. Although it is well known that electron—rich unit in alternating
itaten copolymer mainly alfects the LUMO energy level of the copolymer, fluorinated
K ! unit In the copolymer lowers both HOMO and LUMO energy levels
il subsm ution of fluorine atom into the copolymer affords high Vac ol device
Rl report, we synthesized low bandgap polymers based on benzo[1.2-b:4 5-h ]
fiootene (BDT) as an electron-rich unit and 2,1,3-benzolhiadiazole (BT) or 5,6-
i0-2 1, 3-benzothiadiazole (11BT) as an electron—deticient unit, Both of polymers
a similar optical bandgap ol ~17 eV, while PBDTIBT shows deeper HOMO energy
i(—5.43 eV) than that of PBDTBT (- 517 eV), implving that lhe solar cell device
WPBDTIfBT exhibits higher Vi than PBDTBT
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s and characterization of low band gap polymers based on 3,6—bis(5—
2 5-hisl2athyihesyloyrroin| 2.4-c | pyrrole—1,4(2H,5H)-dione and
7 1,3-benzo thiadiazole as acceptor in polymer photovoltaic cells
sole, 2zel’ LAt

& solar cells (PSCs) are one of promising technology due to their versatiie
of easy process and potential application in many field, Diketopyrrolopyrrole
o Benzo[1,2, 5]thiadiazole (BT) as acceptor unit are known as a promising malerial
Banic electronic devices because polymers based on DPP or BT have good hole
iy and narrow band gab. And poly(2, 7-carbazole) derivatives with low—lying HOMO
f) level and phenanthrene derivatives with planar structure are used as electron
9 Herein, we synthesis polymers with donor-acceptor (D-A) concept based on
sthezal (CD) or a\k!y—QJOfphenamhren (PN) wilh 2,5-Dioctyl-3,6—di—
tro-pyirellof 3. 4—clpyrrole—-1,4—dione (DPP) or 4,7-Di-thiophen—
(TBT) by Suzuki coupling In this presentation, we will report

3 opuca\ properlles and photovoltaic properties of the polymers
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#l metal—free panchromatic TiQ» sensitizer based on a phenothiazine unit
raine derivatives for highly efficient dye—sensitized solar cells
s 2isi' T et AlA Bl & s AR dp e neitet
i designed and synthesized novel unsymmetrical squaraine near—IR sensitizers
= D-7-A system based on squaraine derivatives with a phenothiazine unit as
K 1t group and a carboxyl indolium group as electron—accepting group
dyes which are assembled using bolh thiophenyl and pyrroly! groups,
& panchromatic lighl harvesting by extending 7—conjugated bridge system A
8 approach has been attempted by incorporating the nonplanar phenothiazine
: 1af squaraine unit into the organic framework, which is being investigated
jfhe study of their photophysical and photoelectrochemical properties

| Anchorable Organic Dyes with Well~defined Structure for Highly
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i anchorable organic dyes with a diphenylamine unit as electron denot
Bt acid unit as eleclron acceptor were synthesized and used as sensitizers
leniilized solar cells (DSSCs), Two dual-channel anchorable organic dyes which
il two separale light—harvesting units (n one molecule, In addilion, the
i single D-A dye was synthesized lor a comparison. Their chemical
@ i characterized by H-NMR, FT—R UV-vis absorption, and MALDI-TOF
jg8, Their electrochemical properties were studied by cyclic voltammetric
i, The ground state geometries ol the dyes have been optimized by DFT
and characterization ol dual—channel anchorable organic dyes with
'- structure for dye—sensitized solar cells will be presented
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heterojunction organic photovoltaics using various shape of zinc
cles
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conversion efficiency of poly(3—hexylthiophene)(P3HT) and (B.6)-phenyl
jd methyl ester(PCBM)—based conventional bulk heterojunction(BHJ) solar
ke 4~5%. Conventional organic solar cells(OSCs) has limitation in to
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become a markelable technology due to air sensitive low work function electrode such as
Al Furthermore, the degradation of indium tin oxide{ITO)/poly(3,4—ethylene dioxythiophene):
(polystyrene sulfonic acid) (PEDOT:PSS) inlerface occurred due to the strong acidic
nature of PEDOT:PSS. Theretore we use of the inverted siructure overcomes their
disadvantages. In this study our inverled device structure, ITO / zinc oxide (ZnQ) /
P3HT:PCBM / PEDOT:PSS / Ag are used. And for the more light trapping we employ
various shape of zinc oxide nanoparticles{ZnO NPs) between photoactive layer and
sol-gel derived ZnO layer
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Synthesis of Polymer Based on Naphthodithiophene and Organic Thin Film Transistor
Characteristics
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Considerable research efforts with increased interests in both academic and industrial
institulions for organc semiconductor have been devoted to the improvement of
polymer—based organic lhin film transistors (OTFTs) and polymer solar cells (PSCs)
by solution processes. In this study, a series of p—lype polymers with enforced coplanar
structure for effective 7—electron delocalization, naphtho[2,1-b:3,4-b']dilhiophene and
thiophenes as main core units, PNDT=T, PNDT-TT and PNDT-TTT, were successfully
synihesized by slille coupling reaction. Naphtho(2,1-b:3,4-b']dithiophene unit of the
polymers main chain enhances charge carrier mobility by extending 7—~conjugationiength
and rigidly enforced coplanar slruclure
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Efficient Solar Cells Based on Cyclopentaldef]phenanthrene and Phenanthrothiadiazole
Moiety

ARG AAF
c:!TO:tQ ST

CRAMT R TGIST: ‘
These donor—acceptor comugated polymers, PCPDTPTp and PCPDTPTm, were synihesized
by palladium catalyzed Stille coupling reaction of cyclopenla[del]phenanthrene and
phenanthro[9,10-c][1.2 5]thiadiazole. The spectra of the solid films show absorption
bands with maximum peaks at 450, 550nm, respectively. Under white light iflumination
(AM1,5G,100mW/cm?2), polymer:PCBM layers showed PCE of 1.80, 1.00%, respectively
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Synthesis and Characterization of Single Chain Polyfluorene Copolymers Containing
Iridium () Complex for White Polymer Light—=Emitting Diodes
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We report the synthesis and characterization of white hghl—emitting polymer based
on fluorene with 2,1 3-benzothiadiazole and (phenylquinoline—carbazole)2 indium(lil)
2,5-bis{d4—bromophenyl)-1,3,4—oxadiazole compiex, This polymer contains biue—light—
emitting 9,9-dioctyl~fluorene and green-light-emitting 2 1.3—benzolhiadaizole and
red—light—emitting iridium(ill) complex, feed ralio of monomer has been tuned within
0 4~-0,15mol% ol iridium{lll) complex and 0 3~0.6mol% of 2,1,3-benzothiadaizole, The
copolymer was via palladium—catalyzed Suzuki-polycondensalion. The resulting copolymers
were found lo be thermally slable and soluble in common organic solvent
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Eleclron—donating group®! phenothiazine} electron—accepting group?! benzimidazole
S 2= 2L SM 7| WA 3 7-bis(1—(bipheny!—4—yl)-1H-benzo[d]imidazole—
2-yl)=10—phenyl-10H—phenothiazine (phBBPP)E AtEGIH SMT7(dhat AXIS 735N
ch AXie| EME Srhefaty] I5H0 LI PR YRAKISS B ol ME 2y
EME WIIBIH REE AXS} SIHOE [ITO/NPB (40 nm)/phBBPP (30 nm)/BCP (30 nm)/LIF
{1 nm)/A (100 nm)]o| TAE 71 OLED AXiof AR, L& 525 559 cd/A, ARUXIGER
1,42%, FCH & T= 19951 cd/m2l2 3] X9 ﬁ t S F @45t EMS LIEHLYICE
AXHE (021, 0519 =M Mxtgo| 2 FEehs E42 ct
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A Highly Efficient DSSC with the Photon Trapping Effects
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We have fabricated two—dimensionally pallerned TiO: nanowires prepared via Interference
Iithography (i) followed by hydrothermal growth for highly efficient back side scatlering
layer, Compared with reference DSSC with nanocryslalline TIO; , the DSSC i a hybrid
nanostruclure with additional scaltering layer showed lhe increased efficiency due to
lhe enhanced light trapping effect This hybrid nanostructure has great polential for
application in solar energy conversion, hghl emiting diodes and phtodetectors
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Pyrene—Based Donor—Acceptor Alternating Copolymers and their Semiconducting
Properties

odrtls, si5S UHe o

¢o§ pHdsty

Pyrene 1s a completely planar moiety and has a slrong propensity for 7— 7 stacking
in a molecular level. lIts dervatives are ollen used for conjugaled semiconduclors, since
the flat pyrene moiety 1s also believed to aid strong 7— 7 interactions in solid slate
such as crystalline films and single crystals. Therepy, well-deiined 7—stacked molecular
arrangement can facilitate the charge transport. In the study, we designed and synthesized
new low bandgap allernaling copolymers containing diketopyrrolopyrrole (DPP) and

pyrene—based monomers and characterized lheir physical and pholophysical properties
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