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A7) A 1338 AR 3SHA B (negative) 9] 45 EAS Zha;
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Al 1 3ol QlojA,
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A7 19.

A 18 ol gloj A,

45°9) W91 7F 9 0o %] 78°2] FZtell A, 600 o449 Hul ZEZAER] 2 60 o] Ha ZEHXEHE 2, A %
Al A,

AT 20.

A 18 3ol gloj A,

45°2] WH17H B 60°e] F7kolA], 0.1 X 1.0 & A A=
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>,
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g Al A

S92, 20049 12€ 20942 299 A 53 E9HE A2004-367040% E 20054 6¢ 2092 EUH A&
E3EUME A12005-1905155. 9] $-HAS FAstar, of 7)o Fx2A E33o}
g2 AP, HgA), Bge xS st N sl Bk Aojuh I, AW B A s d S o] &5k N

Job o
TV 9 o EA] Aol i Aol

NG Al AA= g, AR, R A anjeh g2 5] FEE O, Fo s B A9 22 FrhE &AL iS4
B U 3 f5E JH) 8 HFE o &2 AR AE 3k (0A) FA HIY L Fhvlel R A TV 9 282 7Hd 8 7] Al
AW o] 8- H AL vk, spw o] AlRly] = ol whet A 5Ao] Watal, N Al A 7F a1 R g v 5]
M E2E vk BAlo] 7l gAlel ol s d s o], A ®A] A 9] o fo] FrfEar At ey, R o] &
< 1 Gk weE e SA4E 278 A E S, Tl A ®A4 Xc}ilL WA /S FEA] AFo] el A eF 10 9] AL
WG FEGAEN 9 Aozt 54L& 2Rk sk ﬂﬁ‘r ol2gk o= A, A o A Fo) Aol AfE S g9
ZEGAEHZRY FA T 28y, A FA AAE 24" HE TV Oﬂ o] &3tz A, o] Abeol F Al s &

B7) el A= o2 Alopzbell A Ale] & & = glojof gy, =, WA/ g A Afolo] ZEHXAEH] =, oF 59 20
olgolofol dtt. thE A A o] 3p o) 4 7] IS A oA AL AIEk= AbR I M2 ThE Al Wkl A B
7

N

A& AlQlsh= AbgEE H e 5= Qlth. whebA], o g do] st M Ao AA FA| Bt flo] LT FAE ke Ao
< 85kt

Addtx o g2 M AS u| gt N FA] ZAH] (o] & 5], TV) = IPS (in-plane switching) =5 -5 RE2 A4 o] 83t
U IPS R+, AA7E A7FE A 8 AEjoll A SR MOLé (homogeneous) M 3FE 1A B217} 25 =70 o3 T
sEo] Mgt A} HAE AT s 5 zteth ey IPS REC] HFAS e Fefo] o BA| AR =, 7
AE A e ZEGAEN] 9 Ajopzte] i sho] A WSt (A e ARl AJZESAE 3D o 22 FA] 549 A
shebs AR S et

Sy
I~

ZA A} BFak T’/\] E48 MA3H7] YA8te], nxonzony (91714, nx, ny, 2 nz & 22 DEo] X5 GEME) e, DA
GieAddh) ek, 2 57 Wk 24 E5S et o a8 E 2231 UrEhH A2 I

= o] 7HA15M AL (A= 9], dE= FNEFTH H11- 305217&) g A E 7 e
WAL e A A ZEC QlojA] FEe TS Al sk kA, Al S oA E F7HA Q]
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AAdH o=z Fslt) 2 o2 =, AAA o] 27] wjd ek AgAo] wlglo]| ES Aol wld e HFA] 55 W
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ot o] o2 AAF o] 9ol A, Al 1338 A=) FA (d1) & Al 2 B8t 2] FA (d2) 9 & (d1+d2) 3 A 3 F
3} 2 zke] A (d3) Aol AF (Ad=d1+d2-d3) ¢ Aogte 120m ©]sfo] o},

2oy o] o2 AA Y o] oA, Al 1 3338 22+ 10nm WA 100nme] Rth[590] & zt=t},

HEobw o] T2 AAFE ] QlojA], Al 1 B8 2= ASZ 04 o A EE FAHROZA TGt T D28 2 3F
ia=

o o] T2 AA o] QoA Al 2 338 Axpe] A AFFHLE A 1 APALe] S4Fol A A o7 HPs AL 427 5}
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o) v ARl /Lo, Al 2 F3h 2R nxonz>ny o] FHE RIS Zheth

& dge) vhe A el oA, Al 2 B3 2abE mERGA FAE ek e 250 ddE 25S £9E
o}

2o vhe AN QoA Al 2 B3 2, 2R A Reno) @ Fev 2/EE S 22 o) F4 3
7He wel 5E A FRchs Eev 250 e A5 S 29T

o vhe AN dojA, Al 3 B3 aE, AERQ A o 2H 2, w2 R Riew o] A3 Zajn o] 54 A
7he Bl A58 ASR2EUd FA, w2 R Revel -SR] o] 37F 2Een; 9 deo] v A Bl
Hop SElla Rere] H7F mE e A el A sy o) o] A5 FAAReRA ek Eev 2ES
F 33t

& e e SEel WhEw, A TV 7F AT A TV = 471 4 Ad & 29dn

o) v el maR, g A A Al Eh Y EA A= A7) 4 s 23

g o) A AAG e Slol A, A FA] FA =, 45°9] W91 7E B 0ol A] 78°9] S7tell A, 600 ol el A FEZA
B %60 o] o] Ha FEHAENE 2t

o) vk AR )lolA, g A A=, 4509 B % 60°9] el A, 0.1 WA 1.0 o] A A ZES 2t
=k

Bodlgo] oA wido| A EA A (utH o2 AR EE) 7 5 1A BAZ vjE R, G A FH Y A E
AL NAE g Ao A, A2 - oz Fed Bo] A5 EAS 2t Al 138 441 2 517 4 (1) 2 (2) & W=
Sk Al 2 338 ARV A5 (L AAFE A, AJQ1S) o] AFxle) A Alolo wld AT} (A 2 FE A= Al 13
o} 227k} 4G4l Abolo] MR, e, AAH 0= P} S 2= A 3 3 2Ab B (L AN FEfoll A, e}
ol E2) 2e] st A4 Abolo] wA ). webA, AL WG ES2EN S Fobeka, AL B Ae) AxEE 7
&% 4 et
130nm = Re[590] Z250nm (1)
Onm<Rth[590]1<Re[590] (2)

3], g a3, AA 17F Aol A Z R A Yo 2 wjgky A B2 ghFals dAES 5t AP AL 1%

X
ER i%aw % A7hE Fa 95E A4S TR A 2 9 AAeA Belv) BEe) 2 ol
AAZE 05, AR A5 AL monony o DA A A () % @) & wEse G4 BE O 249
A) 2 AAZ AFEh FEY A7 43 nonzony o BAE 2 93 AEL AFAA D584 B 2wy
of Al 2 Ho A, w2 R A Rierle] S Felo] W/ S 2ET ) £4 A7HE Bo A5 £AS 63
£ EA ME GNA AEE THIL SR A o], A4 A1) Mol 2] G £ Al £5 Felo o
& 91} 3 o

T ATk %“%*é 73”‘!‘7}‘ 1‘1 nX>nz>ny = *}741% —E A dEo] Al Alze 2 EE e T3

S, 2wy o] mih A d AA Gl W, A 1 B axe] FAsh Al 2 Y3 249 FA L Gt Al 3 JF 2o F
Ahol o] kel Arhgte] 120m olehz 2Aw o], TA #AG o] Wik Se g EA) FH 2 AT ATh Febg A5
Ao got W) o g2 Hot BE o FEY A BRAL YA Aom AFAA FeA Fou), A SAHL o

O
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g o AAle] AA Aol AAEA ke g g 54 Xl Fot 5AL 2 g 7ol wld R Fot £}l

A B9} FAlo] Aele] o3 AA FA| % MRL, olelg g A FX o AA Az

o Aeow 855 Aol 1, o4
W o] 74

of W& 44 sjge] s e Eolth, = 2a = O-REE o] &dk= A4 sfE e 7Y
o] &3sh= NG Fd o] e AbA ot WS flEl, B 1, = 2 2 = 2b oA, Zt
Aol o), & 9 F7 A}OM H = AA B ek vh2, g 9d (100) &, A8 5= M (10); 184
(10) 9] U= (32 2a oA AlelZ) Aol Wi E Al 1 #4=} (21): AAA (10) 2] B (% 2a oA Wgto] EZ) Aol i
oA 2 HFA (22); Al 1 AFAF (21) < A (10) Abelell v Al 1 333 22} (30) <F Al 2 33 &%) (40); 2 Al 2
HFAF (22) oF A A (10) Aboldll vidd A 3 338 22} (50) & |l -84k, ol A4 Euao (M= A]) o] A
1337 (21) ¢ Al 2 HFAL (22) 9 95 Aol HH%EE‘ FE Utk & 2a = A 1AFA 2D o F55F A 2 B8 A%
(40) o] AgFHo] A= Ta‘tﬂ 55 YebdTh e, Al 1 A3 AE (21D o S5 Al 2 B 2xF (40) 9 AdFHE A
23y 5l T 2b = A 1 BAFA] F5F53 Al 2 F8 24 (40) 9] A AFo] A2 B3 H$-E YEhdn)
g, Al 1 #AFA(21) 4 13"?%4 Al 2 F3E 24 (40) & AFFE MR ST S5 ok Al 138 2% (30) = 2
Aoz FstA ol AdF 5L 2=tk Al 2 B8 24 (40) = 3817 A (D) 2 (2) & wESha, Al 1 %H 27} (30) ¢
N Al (10) Abolol s d ¥ Th.

WW ok
o, &
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o
ol
ol
rl F
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130nm ZRe[590] Z250nm (1)
Onm<Rth[590]1<Re[590] (2)

(2] (1) 2 (2) oA, Re[590] ¥} Rth[590] & 72}, 23C ol A 94 590nme] FS o] &3l SAHH AW A3k F+
7l ek AAFAgES YeRATh B3k A 3 38 A (50) = A @A o7 per S S Zhet o]# e & z}
Zto] NG A Abol| A F o] -3 B8t HAS F &, AL e ZESAER| VY a1 AL WEE A A ZEV) AFS
NG HA] FAE A

A 2 BYA (22) (3, A 3 B 2 (50) o AR AYA) =, 719] FoFo] AP 2] wjF PP QAR
Aot wj s = Aol vpardalth, Al 1 WA (21) =, 710 F4Fo] AGA (10) o 27] vjak o] A QA o= 54
A == Aol whgA sk,

U] A dd S &9 O-RE B A9 E-REd ok vk "0-REe] oy sfjd" & iAo migto] ES A
e Akl Fesat AP 27] afj @ o] M= FHT A sjds T "E-RE0 A a2 gl
of Wepo]| ES Aol mjd e HFae] F53h A 2] Mg o]l M2 A% A HESs T = 2a o e}
W mpe} o], O-m=o) g s el A, Al 1 |3k (21), Al 183 224 (30), 3 Al 2 &3 42 (40) = 444 (10) 9
AIRIS el vl d == Aol mid#]star, Al 3 Fst 424 (50) oF Al 2 WFA (22) = A A (10) &) W}o] ES A ‘3H°j
%= Aol nheA st &= 2b of YeRd mpe} fho], E-R o] A sl A, Al 1 d33A (2D), A 13 241 (30), R Al
2 %3t 24 (40) = A4 A (10) o) Wefo| ES Aol v s = Ao vpekAstar, A 3 3¢k 221 (50) ok Al 2 H33= (22)
= A4 (10) & AJAF Aol M E = Ao }%‘f strh. & AgolA, O-R o) o] B} -3k Fo ngS Hd
e 3l7) wEel, = 2a o] YER uhe} 22 O-R=of A sdo] g sttt GAskAlE, O-REof vl A, 914
2 AES ks Al 1S ke Al 2 Bt ﬁ:XPL Wepo| ER Y Wl 5 Aol wfE = oL, whea] wigho] E o] Ho 9]
gk ot &S 7ol A %}0}, FA B ol A2 A A AR E AT

A 1B 27 (30) o T2 D) 9 A 2 BEE 27 (40) o T (d2) o §F (d1+d2) B Al 3 G 27 (50) <] 7
(d3) Aol o] 3k (Ad=d1+d2-d3) o] Argkel, her= s 120mm o) 8k, Wr} whgbal 81 80m o] 3, 0 58] whga
31 60um ol skoleh. 7] 9] Ulel Ahel Aulghe g o] wete|Eo] Ao o3 1 gAHke] BFAL AT 5

AL, FA LA o] 3 A FA A E AT 5 AUk

e

W) o

NG e
Lol e

e} =
h =
A Aol A S 18 o1 ] e A 5

e oZi
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B 0_1124141

1 &z, ‘?:}Uéﬂ A s de] o] & A (10) &, 4] 7|9 (11, 11'); 2 7|9 (11, 11 Alelol] mid =
XA A 2A AAGZF (12) & a1 gt} shuhe] 73 (A JéEi 71 (1D &, A9 ZH ¢ 59 fEg X (BT AEA])
& Fu|gtt, T2 7|9 (QE B i EY 2 79 (11) 2, 9749 d7] 38h4 54 & Alofste =993 AX}(O’*ﬂw o=,
TFT, ﬂlEAD; 22914 22Abel] Aol E ma A &shs FARA (MEA]) I 293 a2t 22 AT E A Fates AaA
(M =A)); F sk d53 7 A= A & g A ZEH7F AHE s EY 2 719 (11) o AleE T
AT 713 (11, 11)4014 4 (*“%B) Mﬂow (F]Z=A]) o] o3 Ao ETt. o & 5o, HEolr=® FA4E et 2
B (MEAD) & AGF (12) F FFete 719 (11, 11Y) o] 2 = 7ol Alz-drt.

A% (12) & 270 FeE A S viol S o4& sk Ao] vk sit. o
(A%, A4 & nony=nz (714, nx, ny, % nz & 474 DE) 45 P, 45 0, L T 3P 2
]_

VeI o 248 T2 598 VERWTE 2wk o] i A A] o A
7

ny ¢ nz 7} AAH o2 FUS A% Eeskr}, Fgk A Alo] 7] vk ek 2,
ule A BAE wEste] AT HY AU =HES A TS WES 2okt ol =4 E 29U S ‘/‘rE]rIH—E ol
AEE o] &3 15 B9 dukA <l o= IPS (in-plane switching) = =; FFS (fringe field switching) = =; & FLC

(ferroelectric liquid crystal) =& Z 33}, o] 23t 75 B Eof o] &5 HA o] A gt o= Ynle A=A} ﬁ‘ﬂ‘% ol
g g s Bol, Untg AL IPS RE9 FFS RE] o] §5 a1, 229E o} 2 FLC REdf o] gt}

IPS REo A, AA Fl7F Aefo A T RX Yol vjgke vvlg AL ECB (electrically controlled birefringence)
aE o] g3t dE 5o A7 5E5o R JAHE FhH AT A A Afoldd AAdE 7)ol Ha s AA (733 A
2ol % ) oA S 3k A O}H]L, "AZF taZdo] 793" (83 WA 88 H o] A], Techno TimesAt. &3, 1997) &=
£ "94 vol.2, No. 4" (303 W] 316 #H o] A, Japanese Liquid Crystal Society 23, 1998) o] A3 ule} o] NB
(normally black) ===, A A F2A7F Fejell A shuto] Hgate] FFol tiseto] g de] u gk whakS wiskstar; A4
S gl 9] ofg &= A= FASHA sl dste], AA F-A7F AEjel A s S TAIE AlF S A Q17FSEl A,
NG A7 71} G S FAEHAA 3| sk, 3 2k whE FES 5%tk IPS REE V-3 WA, A
A= 58 o] &3+ S-IPS (super in-plane switching) == 2 AS-IPS (advanced super in—plane switching) =&
F3ksit), ATy = [PS =9 O A &R 9] o=, 20 21X 9/]'01 = N TV "Wooo" (%1, HitachiAl #A1%); 19 1
oM F A AA] "ProLite E481S-1" (A4, liyamaAl Al %); 2 17 A X TFT HA FA] A=] "FlexScan L565" (A
, Eizo NanaoAl Alx%) & X33k},

)

FES =0l A, AA FA7F AEjoll A TR A Yo~ vl gke vjulg AL ECB @35 o] §3lo], ol& 50 212 74 &
AAZ FAE 7hH d53 sh4 A= Afoldd A€ 7]:401] Hest dA (73 dAGLE 3 oA St FES &
T A 7 AAE, 42 5 EAAR A b A5 st A Aol 1A S A FA AAste] AdE
T U= TR (fringe) AAZA AFGHY. A= "Soc1ety for Information Display (SID) 2001 Digest" (484 1]

A 487H 0| A]) B i FINES-FH A2002- 031812£°ﬂ A vl9} o], NB ==, AA F27}F Aejol A st
o HPAte] F5Fol diste] A Ao vl eF eks v gstar; HFS A A 9] ol = A2 A kA v d s, A
Al FRA7F el A st SA FAIE AlFsteh A A A7Fstl A, A7 EA7F 7|2 F S frA st A 3] d st 3
A Zteo) W& B3&8 gEst) FFS REs V-8 A= 2| 21 A= 58 o] &3+ A-FFS (advanced fringe field
switching) == Y= U-FFS (ultra fringe field switching) =& X §3%tt}. A|FE = FFS B9 a7 A 2] 9] o
=, BHE-3 PC "M 1400" (%349, Motion ComputingA}F A &) & Z 33t}

FLC B=&, 242 1 WA 2ume] FAE 2=
g 5o] 2 714 Fehe] AR A G
o4 81k, Akl 7ol oo S B 2
W A S AP S T FLC e, T 75 Zrehusle] S5 S5 shatis 548 2t B w1
A Al A, FLC 2=+, SS-FLC (surface stabilized ferroelectric liquid crystal) 2 =; AFLC (antiferroelectric liquid
crystal) . =; PS-FLC (polymer stabilized ferroelectric liquid crystal) ==; % V-FLC (V-shaped switching
ferroelectric liquid crystal) =& ¥ &3k},

_1

BRAUolx wjge vivbe 4o, Wi A28 7)) vnhe] oA B} Afo]o] FEAge] ANmA 05T, vnle
917 Wape] W) MEs ) wulol s, ASHA Lk & e MAN A, Ew Aol 2 WL, i e
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7 715Re] skl ot A A%, 5 Uk o4 A7k S (predil) 8 495 L. vk 240 2o
& ZEHR2ENEZ T/ FA51 S5 BA

BH 3k vhol wheh, gJole] G Vvl A4S vvle g oA o] &3 S gl Wnke AL A (positive) o
& ol e F (negative) o F & oS 7HE % ok Ao FH& oS 2 kg A o A gt
d =, "ZLI-4535" (A&, JE MerckA} zﬂ,L) =1 }‘_‘@—@—ﬂr' Hol & oA S k= mfEl o A o] AFAE o =
"ZLI-2806" (A¥EH, L MerckAl AlZ%) & X Xé/b E (ne) Atol o] 2}, & H=d
(Anp o) 2 A4 9] -8— &5, FoE 5ol wet % o7 Ha4dL 0.05 WA 0.30%]
o] uhgta s}t

25k vl w}a} Aojo] gt ~ME NS A HHYoTA o] &3 & Q). ufEA S| o] &5 = 2~ E o
AL A xS A el oA vA AAE 2k, AR CERAA Ao eae ) & vehin A e o
Bl = 2 E QA o] G o=, p-ul A SA A A ] gl -p'-ofn| -2 -w F F- G Al up| o] E; D““"‘i/\]‘ﬂél gl-p'-o}
M-2-SREZ2IA Yo E; Bl 4-o-2-HE)F U SA gl -4'-Sdopd RS £ Al = Ad g A
o] o=, ZLI-5014-000 (%™, A7]-4% 2.88 nF, #H2 B2 -2.8C/cm?, Merck A} 21 %); ZLI-5014-100 (%4, A
7182 3.19 nF, A B -20.0C/cm?, Merck A} A %); FELIX-008 (%1, 7 7]-8% 2.26 nF, A4 ¥ -9.6C/
cm?, Hoechst A} Al %) & &3t}

B4 5h= npel] whet, ol ojo] AAek AR S Ao A3 (7] Abol o] 1HA) o B A o] &3 T glrk ey, AR
1.0 WA 7.0/m] Zo] wpgkA st} A7) W] vo] Ae g AZbS AN AL 578 A EAS AT At

C. A3t

Ao, BgAE Aol g AAH A
A o8 B AAEA 08 S )

g,

Qlole] AAR FAS 7hA ATk W] T 7}, AubA 0 2 5um %] 80, BFEA AL 10im A
50m, B B} vpghA ek A= 20mm WA 40molth. 7] B9 e AFALe] FAE $-e B S8 7AH AEE Al

23TColA 37 440nme] F& ol &3st] S W AFA e G FIE (5 FoE) o], vpH A= 41% o, Bk nhe
A A= 43% ol oItk BE Fahg o] o] 24 ek 50%0lth. WP =L, vhEA A E 99.8% WA 100%, R Btk
ah A8k = 99.9% WA 100%01 v, 371 W9 el F Fahg ot A3 e, WPAE o] &8k A4 A A9 AW
& ZEHAENE H 7 5 JTh

I-ﬂ

= = 134 357 "DOT-3" (4%, Murakami Color Research Laboratory X] ) S o] &35} 24
2 gtk A3 Es, A3 B8 F FAE (Hy) & 74 F 5 (Hgo) S43laL; 8] AE o]

ATk AHE (%)={(Hy~Hg)/(Hy+ Ho)}/2x100. 3 3 Fb& (Hy) <, 2 M9 L3 AFAE 7 F5F0] A= 3
%ﬂﬂ@%aﬁﬂzﬂﬁ@ﬂzﬂ%ﬂAE#g%%“%#&%ﬁﬂgGypm ANl BAe APAE 2 F5
ol Mz A A5ste] Alxd 7 AT AFAE I F FIE2, JIS Z8701-19820] whE 2-= Aok (C 3
) ol o7k A BAS T f5E Yaks Tkt

Faahd, BA sk vhol uhet ool A4 WS A 1 AYA @D 9 A 2 AFA (22) < )
Siek. vk A sk A, Al L HYA 21 S Al 2 WA (22) 22He, g Ao digeh v 4

_10_
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of AEF wi g ARE (EAD) S FHIST B9, Al 1AYA 2D & A 1B 22430 o el FH L, A
2 WA (22) = A 3 B3 24 (50) o HRo] Ao, HYAE o] 31 44 HA B4R o) BESAAENZ O 37}

AR EE 2 AR5 FAE, o8 B4, 42 4 Fol weh A4S A48 SE Ak AR, AUk o 0.1

m WA 50um, vz Ml 0.1zm WA 20mm, 2 53] vigt2 s A= 0.1m WA 10m o] FAE &%E} 7t ARS2,
] Z] 100, vF2 8F A= 5um A 80um, 2 53] vtg2 sk A= 10 WA 50ume

o
—r -
i
T
L
e J
ul

2= = 7BL<>L ;g;‘d—%_% 3] A] 3]_7] ‘?43]_04 ;G;‘d—;‘q]vq ZEoﬂ Lq.a]. ?:]9]9] xj];gs} ;G;d—zﬂ = 7ok A ;‘d—xﬂ% o]%ﬂ e
, dIEA FAE FAATLEA et 8 DF o] AFAtd o] & %
A ZA] o] &sl= Ao] vk st ZEH|d dIZEA A E FARLZA il AEA
g2 5 Th 1 A o=, ofMEolAE 7 E ZhE WA EEnld 4E&S 5 év‘i’—giﬁ kol A 2HA
"GOHSEFIMER Z200" (4%, Nippon Synthetic Chemical Industry A %) o]t} $-5=3F 43 T4
U H A 22 Ak 7ot A, B - S dAd o] BHEA, oA A FEHE o]
1°T St ol A8 A At AEAE o] &3 Ao ufdA st} 219 A o =, oA 7HeE HEHA
55l A Fsk glo] 3 "SK-2057" (%43, Soken Chemical & EngineeringAF #| %) o]t}

m1m
N
N
o
o

A1 MBA QD = 28] FFo] A 2 A (22 o) FE A0 e A E slo] e Asie. 2w
gol gAMAA, AHo R 54" & 2 A9 FAE (A 1 AYR QD o FXFH A 2 BRA (22) 9 FFF) o]
90°£2.0°, vigrAsHAl= 90°£1.0°, ® Bop upg A s A= 90°+£0.5°9] ZH& A sk A5-& 3t A7) MeE 5
S Mol 712 o A 0] LELRAE ASHE fuka] Ak

C-3. Yol ol §8 Fot 0 g

A718 BgAs 247 ol & B9, o] A BEAS gl ZElvd 3 FAE FAR R G5 Ty 2E
ol dald AEo g FAAT ialﬂlé ATEA FAZ FAECRA TFdle Zon] L, oS So] BT TS
&3 A|2000-3151445. 9] [HAd 1] o 45 BHS T3l Azt

o] &¥ & FEud A3 EA A E, v aHEA EYHE F557] A8 vd ol ~H 24 RiewE F§ska vd
iHEZ S Hd dFS ?_r-?%i WEkslr] 918 g ol 2~ 24 Z2HE v)Fgslte] Az % ) v)d of 2~
ZA B o o= vjd X2 Wo]E Hd ofAElo]|E, ujd 23 vlo]E, njd e golE, v ool E vd
2Holg o] E v)d wlzol o] E, Hjd Aﬁ}ﬂﬂ ol E, Bl ujd WALHO|EE X 3ett) o5 5, v]d ofA| g o] EV} vl 5}
=3

Zevid R A A= dofe] A He THES VM R ok Fe THE v sk 1,200 WA 3,600,
Hop wpgrA sl 1,600 WA 3,200, B 7HE vhgkA kA= 1,800 W] 3,00001 . Eejnld 5 419 A+t T3
%= JIS K6726-19940] w2 W& EOH Ax g 2= 9},

ZEvd 3 EA FA 9 vt AGALe] YA o] I A, vEA skl 90.0mol% WA 99.9mol%, K.t} vkt
A A= 95.0mol% WA 99.9mol%, 2 7FHd vlek2] 81 A= 98.0mol% WA 99.9mol% ] Tt}

HFsl e = U rstE Bl v d 438 392 idE % 9= d9d gigh vjd 438 G922 A v)7shd @99
12 23t} Zev)d d3EA X9 vF3 e, JIS K6726-19940 upel 2= =% 2t}

wigol ol g5 Felild bl A8 FARo A Fheks Feld D8, IS B} Golyvaleno ¢
22 taAEA TR 45 Jok B e e, gl Fel®, FeAY, TR 292, D9 292,
AolEa 22, AL R FUE, 9 Ce S 2R EPR, A9 T} HnE S E Y A0 ol §317)
&

HHed T lU‘r el A, AN, £ 473 S BANA, e FelE e SYAlRE o] &5k A
=

B dbgo A gyl 4380 o] 3 Zav|d 4R 2A X U & A -3 1000 thahe], niskA A= 1 WA 30
=] 25 (F=), 2 71 v sk Al= 5 IM 20 (F=m]) olth, 7] W 9] vt &
1S o A 4= Qo

_11_



Qo)) A o A4 BAL oy BARA o] § FE ok 19 AT dl= 2oEs) oAy ARE LA B
ol WA A, O A e G O B o] ST B 2 10 BEO 2 e B3t oS BE

=y
o] AlA ol 7 9] o = Red BR, Red LR, Red R, Pink LB, Rubin BL, Bordeaux GS, Sky Blue LG, Lemon Yellow, Blue
BR, Blue 2R, Navy RY, Green LG, Violet LB, Violet B, Black H, Black B, Black GSP, Yellow 3G, Yellow R, Orange

LR, Orange 3R, Scarlet GL, Scarlet KGL, Congo Red, Brilliant Violet BK, Supra Blue G, Supra Blue GL, Supra
Orange GL, Direct Sky Blue, Direct Fast Orange S, ¥ Fast Black & ¥3&3lt},

= 3 & zxste] HEAE Alxshe W] o8 AW ettt = 3 2 dyo) o] 85 HFAte] AnkA Al T2 A 29
MES JeR = o]t o & B0, Zen|d 43&/ FA& FAToZA g6t 289 25 (20) & T5 &
2 (200) 2%-H FF3taL, 20= 4%%1 (210) ol A, M2 & SEr)o] Z8 (211 2 212) o 93] Z5<] 4
ol ko 2 FHS vste] HE 2 G A E TS o dES FA 0= BES At Y=

(220) o "A8}aL, A =2 e ﬁEHM =7 (221 % 222) o] 93] D52 do] WeFoz FHS 7ste] 7t A2 E 43
st} 7hal A2 255 =Y (231 51 232) o 93] 8o et ZFS Gl FRAZ (230) o AA s, BAA A
& St 244 AEd 252 Tt (240) o2 AFxE] FEES 24d8taL, BFHE (260) oA AF S} Z2
g d38A FAE FAHAROZA %%’o‘}% Zow A2 AV LRAAE T3 9ol dolo] 5 x| 7 vl = X

wo], HgA (250) & AT F= )

A Q918] A0 FREE A R Slo, ol sl 5% Ul 40%, ek vh S 10% WA
30%, 3 7Fd nkekA sk A= 20% WA 30%°] H

&7] HFAF o] 9o, & gl o] &3 = TP o=, o] M EAY et Hev ES dAlste] Alxd HFAL

oA B A B3 ES FFote A 2AES 5 TIFoR vt AlxE ALE/SAE BRSO O-8Y W
2} (M =E3 #45,523,8633%); X 2] L E R (lyotropic) NS EA WaFo 7 vjdksle] Al xH E-E¢] AFA} (v = &
3] #16,049,428%) & o] 233t

T 1, %2 2a ¥ E2bE Fxshd, A 138 22 (30) & A 1 HFA (2D o Al 2 33 22 (40) Alool vid H ), o]
2] gk A el A, Al 1 338 b= AFAe] AS de] HeFo] gE o], Hgate] AtE WA gt} 71 Ad}, o
A GRS e A B o] A FAE vk Al 133 2% (30) & AAA R FEA Ko dF BG4S e
oh B Fo] A 5SS 2te B A WA W e R FkES 2t Flo] o] Aot} & “LEU A Al A,
g4 o A 5EAE 2t A A (79 C EdolEdt il ) = nx=ny>nz (9714, nx ¢ ny © Wl FEHES
et nz & FALE 2H4ES et o 225 Z23dS vhEals 38 AxE 2t FEE 229U
nx=ny® QDA A e A i, F3 b= AL A FA FH 9 TA] 5 diste] o P EFS w1 A] i Ay
=4 E A7F 27)Rkstd |} (nx Fny). FAISHAIE, Al 1 33 iX}L 23Tl A 374 590nme] F< o] &3] AA 4, v}

FA3H7= Onm A 10nm, o} Bk 8k 7= Onm WA] Snm, 3L 718 vheb2 kA= Onm WA 3Snme] 9173}k (Re
[590]) & zt=

WA, A 1Y 2, o0 e AA BN F FAS FaA] Aste] Al 2 G kst 2Fto] o]
Ak AuA o, AGA 5 Aol 2t FEo] M2 FASHA e = oy shdel A, 4w

o A= ol 7o) A E A AR, HAF el A o] FAET NYRS] FrFol 247098 90° WA S,
YT e 45°9) A A Al % g EvE Fobeha, Ay
& Ay AZE= 7HAag

%% rhi

o)

O

D-1. Al 1 %8 27pe] ot 54

_12_
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Al 1 338k 22 Re[590] & A7) 8 vhe} 2t} Re[590] € 2] Re[590]=(nx-ny)*xd (714, nx ¢ ny & z+z} 944
590nmell Al A A+& wheky) WA wheko A o] 38t Az (B YA AE) o #AES YEh AL, d (nm) & 38 A
(= 942 285) o FAE Jepdnh) 258 249 5 ok A5 g iy a4 58S L‘rEhH ko whelt}

B g o) A Ao A, Rth[590] &, 23Coll A 34+ 590n o] F& o] g-3le] A E FA 3 A w3t} Rth
590] € 2] Rth[590]=(nx-nz)Xd (] 714, nx ¢} nz & 2z 3% 590nmol| Al A AFZ Wheka} A vhako A o] 48k &
A (e A4 28) o S4ES YR, d (nm) © 338 24 (e 944 28) o FAE Uit 258 244

2~

—

0]
A

_l

2o o g Al 1 3t A7) whgra sl 10 YA 100nm, B vhgra s 20 1A 80nm, 2 714 vhgra 5}
30 U] 50nm| Rth[590] £ 2=} 47] W9l vle] Rth[590] &, Al 1 %8 247} 57) A 2 #e} 24 2@ A 3 2
3 et zgabel ol 4G, Al 4@ Fot uAdS ATT 5

Re[590] % Rth[590] S "KOBRA-21ADH" (A3 | Oji Scientific Instruments A %) & o] &3} 23
ZFAE nx, ny, ¥ nz &, 23CoAA 34 590nmoll A &4 F F3F 2219 HU YA gk (Re), ©

71 SAE A g (R40), 38 &7 (e, 91432 28) o 57 (D), B 33 &%} (=, 9404 2
A& (n0) & o]&staL; sh7] A () WA A (i) & H3FH 74 ALt o] & 0}04 A9 7 ok 19 v, Rt
2 (iv) &2 AL = vk 4714, ¢ B ny' 2422 817] A (v) R A (vi) 2 e T

Re = (nx-ny)xd -+« (i)

R40 = (nx-ny')xd/cos(®d) -+ (ii)

(nx+ny+nz)/3 = n0 -+ (iii)

Rth = (nx-nz)xd -:--(iv)

® = sin™'[sin(40°)/n0] -+ (v)

ny' = nyxnz[ny*xsin?(9)+nz’xcos? () ]Y¥% « -+ (vi)

D-2. A 1 &3 229 wjd 5

T 1, % 2a, 9 X 2b & xsHA, HAskE vl upef lojo] At WS Al 1 HFA (21) ¢ Al 2 39 iZ} (40) A}
olell Al 1 333 &7} (30) & widste WY o =A o] &3 = rt. upgr Al st A=, Al 1 33 421 (30) 7} 7 7= = el A
23 e A% A&ASES reka, Al 1 HFAE(21) o Al 2 333 4AF (40) ol 2R T 3 Ax) Afo] o] e A
T A AESom AAA, B3t 225 A qA| Ao At A, 7 3T A FE S5 BHE A ZE 9
Gl Axfe] A= ko] whel] o) gt A4S A g, g, Fs hxle] T /‘}OH A RIARE 7HAE QLA %’i‘ E
AE o] &3k NG BA A ] A W ZEGAER o FA I FEGAENTL F7HE FE Q)
AT e A AT FAE, ol 54, A& Zx Tol vt 483 A A€ S5 vk JA&Tol, nfg A s A=
0.1pm A 50m, Bk vpghA kA= 0.1 m WA 20pm, 2 53] vbA kA= 0.1m WA 10me] FA& 2tk 4 A
2k5-o], w2 ek A= 1 WA 100gm, 2o} vFgE2 8FAI= 5um WA 80um, R 53] vhg2 st Al= 10mm WA 50ume] F7
&zt

dole] AEA A e A AHAE AT Be At AHSS Ak o] 8F = ok A FA L o=, )
2 AHA, F-EE 2 A, aFA 2, A AZA, e wked A Z A, F21A G Z A, B AR A AE
SR e A AA 9 e, i At A A, v olddd et AAA|, 4 At A A, S-EE e &

A, A s 2 A=A, A 2 A=A, 3B (calender) ROl o] &8 7S HAAE 23T nhEA 51
o] &H At A=, - B T, FEAY, oW/, R AN g2 A At AHA, R S WA

_13_
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Q4] BN, ok LW Eel)E wlo] 2 FelWBA FHott S A HAA CFLA P AAAGTE B) |
0. c1o] A i, oA W AT 15 A AF0A Selis B ot Hlo] 3 'SK-2057" (47, Soken

Chemical & EngineeringA} #| %) o]t}

AEEA gtk Bk, A 1 Y8 24 (B0 £ A 1 BFR QD o F5ER A

Aotol AR S ek Al 1 33 24 (30) 9 nx Shny 7 HIHO R FANAT 1 BHE AP, 19 AYFE AE

g 55 gluh ol @ A%, Al 2 B 24 (30) =, 29] AgFol Al 1 BYA (2D 9 FrEe) AAH o FYsHAL

FAS A= Ao] s A stk Aol Al 1 BRA @D o EFol FASAG BT AolA ZA Holud Al 1
Yok 2o MG, Al 1 B3 24 (30) F ol §3He g EA FA 9] ZEDAES A5HA1717] Ak

Al 1 @8 224 (30) 9 nx ¢ ny 7F &3] FAE A5, Al 1 B8 22 (30) = HY
2
o

D-3. A 1 &3 2=k %

6] = E o

Al 1l Fs & }t DJ%‘ @i} dEolAY 2 7H ovu -?4 Fak e AAd % ok %%ZM T5 SE ol wigto]
E o) dof| o5t 9 Abgte] Bt OM A ZEE Frasta AH

32 &2 Blo] v st
Aol Al 1 FEE 2R 2 TN o) e
45L& D4 oﬂH FAIBHA A gkt

Al 18k pel o] 8-l 9173 FE29] Rth[590] & o] &5 = 982k D52] 7ol whet A siA e 5= 3ot o=
Fol, Al 1333 2247 9 S1dA A5 o= ddw A9, A48A 52 Rth[590] & A 1338 24] Rth([590] 2 &
A3 Ao] whekAshet, wheba, Al 1 oHFAF = Al 2 B8 2} el Al 1 s 2R E @?dhtﬂ o] 8 A AT,
AT T A2 7he e 7 A2 Aol ﬂ}am% Ok B3 Al 1 s 227 2 7)o ] 1A dEE ek 4
SAD A5, s 5ol 91743 E29 ¥ Rth[590] 2 Al 1 33} ixu Rth[590] JJrE 0}741 *4741 B= Aol nhe Al
o} GAIEH A=, 40nmé] Rth[590] & 2k Al 1 *‘cﬂ aAE gAs 4
20nm®] Rth[590]& 2= 917344 BE5S o] &3h= Ao] nhresitt D}E HP%P—EL, 10nm4 Rth 5901 & Zt= 9144
57 30nme] Rth[590]1& 2t o2 A4 AES 0148 +5 Aok 2 719 943 25§ 2 A5l M2 43
Al H&3kel, Re[590] & #aA17]5= Zlo] upghAsle), & |AIA =, hdskA 2442 2 7)) o] ate] 91732 B&S o] &3k
52 AW, 222 30 o] e At BES Eetehs AS A 2] 48E = Sl

Hhk 2 aHA =

A1 e 2be] F A7 R A 10m U 200m, B0k ok SHAS 20 WA 120m, 2 53
=l 7ol S 9

m
30mm WA 60imol . &7 W We] FAE 2= Al 138 axb= A 74 FA] 9 -r”ﬂ% i A7
ot

A1 Aot 2ol o g8 S WEL S8 AT GAW, A o] 88 N4 AEL S5 T4, 7
A BE, @ e, S A 5 2 Sl o @ obe BRAe Ao fusiA gt

4.

9zt AEo] Febd Ao Azt (C[590]1(m?/N)) o], vk 8t 110712 =] 200x10712, ®.oh upgh = ok A =
110712 W= 50x 10712, @ 714 uhgA sk Al = 1x10712 W= 30107 12olt}, Beba] Ao dujghe] 242 W32}
o] % o} walo]Eo] dof| o8k 9| abatghe] B Aol AZES Ao §ualx] ol S48 FA| HUAFS 2t

NG FA A E Ae

S14FAF W5 & 23T A 14 590nme] B2 ol g5kl S, kA= 80% o), mrh nh skl 85% o] 4, 2
b vhE A A = 90% ol o) F FahES itk Al 1 S AAE A B FIES 2 Ao] mE s
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rlr o
iy 2

oxl il
o M2 ox i

oy
™

4y £ g o
_?(J
oX

> oo FH Ao
Ry
§2 -

~
B

FA Y e, Felol b, FYTRAN, FwEn, Felgshild, AEZ O oE| =, Fe 2, ABS
|, Sevdvera ol =, Sejuld obHol =, R E S I Uit B e 9§ Bepe); Bejopr
Eeshnvlel =, WA Eesdd g2, Eo R e zgeels, @ Tl gl v tudol B} e
Yol Zehawl 2 Fesdal 235, FeleE, Felolu2s ¥, Zelou 2ol 2oE, Fejoldd oL, o
L Eejop)soln s, Eefolu]=, % FeH EekET o 2R} g 3] AU olY E
A= SYste] o GelAL B8 2% ek DrkaA £AE A AT v WA Fol o

WA o, FEF, b, D B Bt 9A A WAL AT A 1B &
2oz daEEg FYRORA P B BEol 53] v s,

g 3

A
Py ok
N

4 o 2
2L

N
B>
ox
Xy

S,

il

e M
i

i &2 a2 ol o L nR
el
AN
A

o]

O AT AEZ L 2HEE AERQ X | AHERA o] &3 £ Qlrh. 19 AT o=, AEE Q2 ofAlH
VAER A ZIRI QYO E, B A4S0~ REYo|ESt 2 74t o ~H 2 E EFGTE AER Q2 o ~H 2

& 5ol AR 20 A7t of e ol o3 Fit A shE 3 R I e d 7o of&] i A FHE EF {7)4k ol =~
B2 Fr gtk g2 0 s d2H 2%, o 5o A /5831 42001-188128%5.9] Tty s [0040] 2
[0041] o] A WS S8 AlzH)

0 o
(m lo

o} v A &A1= 50,000 WA 250,000, 2 &
A7) 9 o] AERQ A o AH 2 FE

E G,

b 57
]

i
e,
)
I
>
ull
fu
1%
_|>_"’,
r

1ot TN 2=E ol A, o] =
22V, S22y 5 Y HEI| =25
ATt o] Ax 2=}, vk st

A% 25+, Re[590] &

e o
il
o
r
X
olrt
=2
=
i)
ax
i)
_OL
X
N
i)
il
4>
X0
ul

Qele] AAg A7HIE o FHE 5 ATk A7HAS] FAE o

ST, LB A A, UV 5, G, ZaA), 0 A A, S8, ), 2 F
O G 4D S St 62 Sol, Arhalel @

5 10090 thste], kA 8 10 (F3)) o] 3, urh vk A shl 5 (F3)) o

O do | 1R
S
i

el A AAGE A, Al 1 s Aol o] 84 913 AE2 Aald BEolth A S0, Al 1 e Aol o] &4
A 5L, AER A A AHES FAFTORA FFehs Ee 5o A A5 oR 9449 e gln 2y
o AN A, AN e S, AEF 2ol M AN A G BEO FHE AU vE] AalE AEO] A S
I7bete] 54, 5S4 W £ o] =& S8ty 458 wen
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Aele] AT AN S AE AFE G WU ORA o] 88 = vk A ] BAIR o=, T AF A I
A5 A R Al o] F A B F A ol F AAEE T F ARV, HE A7), B oS Al e
FE o AEE AV Al oA o8 = vk @ AAT]elA, A 2= AEH O WM E
Aoz WMd $= rt. AL 2 4 o)) dAR 99 = v
B71% EeH EF ol 9ol ARE = 3t BE AAE Ak FAE FAToRA ek e d5 024 o8
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