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Thesis Summary (approx.2000 Japanese Characters )

ARFw3E, WRET 4 A7 LA HEECRIEA B O BESE & 2 OBcmREIC BT 2878 E@E L., im0l Hic L 2
idh7 + A7 LA (Liquid Crystal Display: LCD) O @ &k, ApEMR L2 B E LT, FtRmEOfIH & 2
OEAFFHEIZ DWW TR L7l 2 £ & iz, RmSLOMBITRE < Zolmishd, mirkix, 7y xXrErsn®
=y ZREONERMEE VA Fa Y IR L WD ZODREEZFIH L, A o X L UORBERICE WA — 4
— T A—H E L OHBEEIAEORE & AR AL LCD ([SEM L7ZBROZ R 2 Ra LIz R oWn Tk ~rz, #
X, v u T EURRY A I NEEEER B O YRR B L v 2T ) R (AC FRIGERE) 18 EE BIIC, Bl
FeBLFERT R OB & Z OMRSAEL AV RFE 2 BT L 72 A SR DV Tl 7,

B1ETIHE, AFROEFREZO M, RbOWM: & LA OME, 8L, RimSLOBKIZ OV TR,

W2ETIL. TR Py uE=y ZHEEELHED LCD JHA e mieik & L CoOFRIREMEICER L, 204
—H =T X =% (8 MLEIZOWTHFI Lz, 7Y @a#FL LT, mWEmMEE, Z7uet=y V7 iREEE YT Y
Y7 b =r— (Brilliant Yellow: BY), "YU ~—~ ~ U 7 2+ LTBY & BB~ F o 7 &2EL, BU0iEH
PR, BAZEMEFFSO N T EF L —2 (TAC) ZHlAdbE-Za L RY Yy ME (BY/TAC 7 4 vh) Z#ERL
7o WEAERR R OIBR RS XL OB OR EZHET 2 2 212X 0, KEMKE L TIEFICEHWA—F—F 2 —X
0.45 ZiER L=, BT, $E<BAEIZ L > T BY 7 ne =y 7S E23I L, JEEmElm 7 ot 2 & U CRiEm
WCEWA—F— T 2 —% (§=0.81) 2EH L, RV~—~ k27 2FZBI}5 BY O&SAREES X RREFEIC X
DREFT L7 & 2 A, ZOMBRBRIZ XD KIERA—F— "7 A —2m EZRRIF. BY D 1 RIEX~T 4 v 7 T4 7 EEH»
SRR 2TV I XX a7 —BRA~OBITIZEDHDTHDHZ E LN LT,

F3ETIH, B 2 ECHRELAEMRENICENWA—F—RTXA—F 5 0T V¥ r7ut=y 7 ¢EEELZ LCD
FARIBMRYEH & U ClM L7z Rh BRI HOW TS L7z, LCD IZi@H R S5 3 v HRFECRIT. HakEROmE
ENEWZ®, LCD ORFRFHIBW THEREZH O, £ar P 7 A MRENEWIFENH D, BY/TAC 7 4 VA (S
= 0.81) %5tk LCD HRICHEMAT5Z &2k v, LCD OREREOFTAZ KNIBIEKRBL, = F IR &AL LETE
5T LHERLT,

% 4 T T, IPS-LCD AYEMERM R LT 7 a7 X v ER8R Y A I RAEEMEICE B L, £ 050 7 — Kol
MR RIS SV TR L 7=, TPS-LCD ARLMBE O mALELE & Uk, 7 v o ZBMENIL AV B TE 2,
T eV TEMEREMKTH D Enh, BB FEAEEETE VD Zo0MEE X T\, T HIRREE R
Bi-, FEEMKEIME TH D HEMEOBAN KD bNTEZ, AFETIE, 77X UBRY A 2 B MO
FHFEBRINL % RRANCER LT 5 EOMEIZ G L, Z ORI RS —M, A7 U R ERER EIZOWTRE LT,
S EHZIT 2 7 BT 7 4 7 D5 TGN KSR EICEE 2B e 5.2 2 Z L #H 502 L, Ok
BN DWW TR LT,

5 ETIE, B4 EICTRIE UZREFREMAEMEEZ oy 7 a7 2 UBIRY A 2 B EZR—R 2, SRR
ThrHI 7 a7 X UBAOBBRILE A L BEEREIC OV TR L, BV A REERED S 7 a7 ¥ i i@
HEEAEATLHZ 2Ly, ERBAERICBO TR WIRSEL M FEEZ B TE D 2 L &R L, BEOKRIERM E&2EB L
77

%6 ETIE, RV A I FHEMEOHIBMATH LRI T I FIBE T VXNV TZ AT LT HZ 2Lk D, EAXAT U TR
B FNRAZ OO TRET LT, SEERRIEM B O T BN e AT U S ARHEICEERE B 52 5 2 L2 5L,
Mo, RUT I RBBMEA I MEOBRMRIC L VIR T8 T DI LR LT, RV T I RBTAXLZAT N
Bl AR A PR T2 Z LI K D, MEA I FMEREOEG R A IMHIT 2 2 E N TE, EROR Y 7 I FELEL Mk
W LT AT U AEMEEKIBICHM ETE 52 2B LT LT,

B 7T, RSB T DRI DV TR L 7=,

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

This thesis entitled “Study on Development of Photoalignment Films for Liquid Crystal Displays and their Alignment
Properties” describes the development of novel photoalignment films and their alignment properties for liquid crystals
toward the improvement of the image quality and productivity of liquid crystal displays (LCDs).

First, the purpose of this thesis is provided in Chapter 1. This chapter also includes the historical background, current
situation, and challenges of LCDs, as well as the properties of liquid-crystalline materials and the current topics in
photoalignment technology.

Chapter 2 focuses on the successful development of the photoalignment films with the world’s highest order parameter (S)
by the combination of dichroic azo dye (brilliant yellow; BY) and triacetyl cellulose (TAC). The key for this achievement
is the choice of the materials as well as post-treatment of the composite BY/TAC film with humidification.

In Chapter3, the application of the BY/TAC film with an exceptionally high order parameter (S = 0.81) to an auxiliary
polarizer for LCDs is described. The use of the BY/TAC film is found to be able to not only reduce a color deviation but
also increase the contrast ratio of LCDs.

In Chapter 4, the alignment properties of liquid-crystalline materials on cyclobutane-containing polyimide photoalignment
films are described in the context of the development of high performance in-plane switching (IPS) LCDs. Five kinds of
cyclobutane-containing polyimides with different aromatic units in the main chains were designed and investigated in terms
of their alignment properties of liquid crystals and hysteresis (AC image sticking) properties of LCDs, revealing that the
aromatic units in polyimides significantly affect the alignment properties of liquid crystals.

In Chapter 5, the substituent effect on the cyclobutane rings as a photolysis site is examined for improving the
photosensitivity of the cyclobutane containing polyimides. Incorporation of methyl groups into the cyclobutane rings
results in the drastic improvement of photosensitivity of cyclobutane-containing polyimide photoalignment fims.

In Chapter 6, the improvement of hysteresis property of the cyclobutane-containing polyimide photoalignment films is
investigated. The molecular weights of polyamic acids, the precursor of polyimide, influence the hysteresis property of
LCDs. The photoalignment films composed of the new polyamic acid alkyl ester can suppress the pyrolysis in the thermal
imidization, leading to the great improvement of the hysteresis property compared to conventional photoalignment materials
derived from polyamic acids.

Finally, the conclusions of this thesis are described in Chapter 7.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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