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=597 Wsl

AT8 1
a) F7he #ap3 715(20, 40) Alolo] ETHE A BA(30)RA, A7) 7HS 2L YRHg 7] A-E
Aol 7] 25 E A7Fsy] fg A58 FHlEta, Hox= AW 7]3(20) B AW A5 gy oz FHe o

3 =2(30),

b) A7 AFS widk(orient)A7]aL, o i ForAd Hojk Frjo w©ldy Wrjo A} }__[ A5 K
EAQN FAEEE = A4 AE(alignment) S (layer) Fi= A2l (treatment)oll oA, A7) Hax s
S H-EQ2E (non-twist)E A & -90° WA +90° WHHlel Zto g EQAEXI, tE U2 180°
2 F7H EF2EE Yedle Ad T e A

c) A, © el zE ~#HEY Wiz Fof mgolal, Ane 7] I uigh Ao Had
(birefringence)olgti & AL d- An ZTEZYEZ} 100nm WA 180nme] HYolA A, /47} HEE HexE= oA

45(30)9] F4 d ;

£ 71 AAd d7tste], FAe Z1d T Aolx shuel thit 7% (anchoring) & #EOEM,
71 el e "MaA AbolE A9IA|SH shal, 7] AS AAE F AAE ol shbe] HAaA ghE

Zg}g}o) A (polarizer)(10); %
) 7371 ZAe U e oA, d7] Aol THd fXsta, Weo] AV AAE T #EFs, #EA
= F7H4 33 FAE Feto] HEZolbA et A& (specular) v gt dAF BA(50)E 2= AS &
Aoz = WAL Aok faEge] FA.
A7 2
A 1 ol oA, A7) AAHEZA(30)2 vvFE A(nematic phase)o] HqA HEi= A EES XS AS
EX o2 sl WAL b daEd o] A

AT 3

A1 o] glojA, Ay AHEAB0)S kA TE ForAs "z Fo dA "HA o ofuUAE £3)
(equlaized)A1717] $13te] 7}o]d EZ(chiral substance)® =FH Fd 28| (cholesteric) T UYmte Ao

O Ex Oy ERES TFSHE AL BHOE s WA 4 faBdo] g,

AT 4

A1 WA A 3 F o= 3 o oA, A, & FHF ~FEY Wz T Pzt g A9, AA
(30)9] #3sta A< d- Ane 0.15 A, WA 0.35 A, ¢ WHS AL EFoF 3t= WAL AorA t]AZd o)
=]

AT 5

A1 WA A 3R T o= 7 Fell oA, 7] EFolA(10)= AP (linear)Eeteteol A E= BHIY
(elliptical)Eetete] A9l AL 5 o= df= WhAb ek taEee] 4.

AT 6

A1 WA A 3T F o= 3 o] glojA, A, = FA5 2HEY wso] F vl & A, BA
H60)2> FA o Y = 9F9], 47 ZEete]A(10) € A7) WA (re flector)(50)’\]'°]° Fe A=
of =, A, /12 Brt ZAe FA Ad Al ATeE ASE EAOR = whAl A t]AZ o)
A=A

AT8 7
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L Aol shbe) AFe, Hee

= (p
'r«] Alol gt A 1HE (segment ) S F 3= A

ol
odt
=2
%0,
_ll-ni 2
_I_4

ALF WA A 3G F o= @ Fol YoM, Y] BY HAe A7 NS A 9% 57 FEe T
%

S e 5P s

AT 9

A1 & WA A 38 F o g Fofl lojA, V] 59 HAL s HA|H wlEZ X~ (nultiplexed passive
matrix)® TAEHE AL EFo R st WAL Aok fAaZ g o] #X

A7 10

A1 X Al 33 F o= 3 ol oA, AV 59 A2 the dE/H wEgY 2~ (nultiplexed active
matrix) 2 TAEE A& SHCE FH= WAL Aoy gaEdo] X

AT 11

A1 & WA A 33 F o= g o o], A7) EEel A (10)= Ao HAWH oA dAe tHH
(director)ell tisle] 45° ZI= & wvjg s = AS EA O R = WAL A<kA tlaZgo] A4

AT 12

A 11 Foll YdolA], HAZx gaxe EQAE 2k 0 (AP~ 002 RS EAHOZ 3l WA}l Aok tlAaZg o)
=]

ATe 13

ALA

AT 14

AL F WA A3 T o= 7 Fell oA, A & A 2FEY M=o T spFelda & A9, BAW

(60)2 Ao UF = 5o, 7] EehetelA(10) 2 7] WA (reflector) (50)Ake] o] F8h4 =

E=AEa, N, /12 Bu 2 FshE A ALE Aleetr, 7] B 38 £(62)2 A7) EekEel A (10)
=

st 3
of diste] 45° = wiFgEHE Ae 5HORE st WRAF A tlaEde] AL

¢]
o
=

O:

A3 15

A1 F WA Al 3R T o 7 el oA, A, = A AHEY M= T4 spFelda & A9, BAW
o], A7) EeReRelA(10) B 7] wEARAl(reflector) (50)Akel ] gebs] 7=/

EAEa, A, /12 By A2 g A ATE Alestd, 7] AAB0)2 100nm WA 180nm H 9] o] FshH
= e
= o

rE

H

AAE EYstes S 5w ahe WAL 4ok tlaEde] A

3T 16

A1 WA A3 F T o= 3 el lolA, A, = AF 2FEY WEo T spgelda & g, BAw

(60)2 o] Wi = 9o, 7] EehetolA(10) R 7] WAl (reflector)(50) Aol €] 484 7 & ol

E=AHAL, N, /12 Bk 22 A Ad ATE Alwet, 7] BAF(60)> Onm 22 50nm vRke] F8hA A

AL Bt RS 5AH0R = WAl Aeky gaEde] 34

AT 17

A1 WA A 3G F A= & el oA, A, © FE 2FE =o] T et & A9, v
= /\Pzﬂ(reflector)(50)/\} 1o] F8h# 2l

(60)€ A9 Wi m= o150, ] Eehetol4(10) D 7]
EYHE, N /12 80 28 5 A ALE AFEH, ] Bl 4100E 47 BAR60)F B

_4_
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Ao Gelw Agstel A7) (electrical) Eehehol 4% FAGE A SHOR s whab gobg txZele] 3

A

A3 18

xﬂ 18 WA Al 38 T o= g ol 9dojA, 7] A4 BAB0)Y] FAE 0m 23 6im v AL Ao
e WAL b tjaF o] A

AT 19

A 13 WA A 33 F o= 3 3o ol A, E FAF AFEY wi=o] F mpFolgtm & A AA

(30)9] F82 A d- Ane 0.20 A, WA 0.32 A, ¢ WS AL EAHOR & WA} A T AZH o]

A

& Al Af

7] & & ofF

Boatge oy t)aZgo] x| Hopo] #Aw Aot}

Hl 4§ 7] =

Aol dwle (nematic), Fa|2~H ¥ (cholesteric), =B (smetic), HZHEZ (ferrolectric)sd FAES,
AREE = ] =elA Al wep FHEET. & U] vighAg H8S FAskeE vvty tzEd ol A
=, ¥]-7}o]H(non—chiral) TE oF E9], Jtold =$HAE(chiral dopant)E H7}8le] Jho]ld & wHE Y|ntg
Argo] AbgHrt. ole F molaEwnE Ktk & W I A (helical pitch)E 7H+=, ApLA o= FdatA
o ES~ER(slightly twisted) Bl2=2X (texture)E Y=tk XWHol e N7l wld(orientation) 2
YA % (anchoring) 7|¥eoll 28% A& (alignment) T (layer) = *2|(treatment)ol] <3 e]wc).

A AFEAY e e A= w@ebd(monostable)olth. 7] 415 (electrical signal) FEA
Alell, 7] ZAele d7kA] gaxwto] dojxint. 7] "= Acell)] FolluA|o] gk A # Agkel
&gk, A7 _Als EAA ] A 2xE AEA o2 W (deform) ¥ L o] F3H AL A7 AY9
FrEA Wttt 7] 4SS SYEW, A7) dietg e o] @ Wb ¥R Eopzitt. 2 iy
Zl=woke] dgAetd, 47 Alza'lo] vntg tyaZ#ololA 7 WA AMREE AF EE ESAE untg
(twisted nematic, TN), FHEHA2E Uv}E (supertwisted nematic, SIN), 7|4 24 HEzZH(electrically
controlled birefringence, ECB), 42 A ™ uln}E(vertically aligned nematic, VAN)S X33l & Q1A

& Aol

yirle gaZele & g Fd s A (bistable), thEebd(multistable) Hi= £9H4 (metastable) gk
Q’\ dololth. Arle} e FAF AT, G B AR Hojr T Wl #2HYE [
Xﬂoﬂjﬂ Alboll A kol ek 5UT B7FS AMEste] @4d & k. §o] "M ke "t
frabgk UAE 7R AL, ojmg ojF W FEER A, A9
2 X] &5 3 2, Hox F UHH 9] FEE AH3b=d AT, olef WR, 8o "EAE A
Aleld AlZk(relaxation time)Fol ~9Xd A 2, Aoldk dux] #EE 7HA= Aejel diste]
FIHA AdEiAbel o] A9 At WY ASE VMo EA gt 8L7W BE7E 715EW
}0}7‘4017] el A7FE H7] 459 HEA ASedE A%dE A2 FAET. 7] A taEd
E thFet Aol w9 mjgR eItk A, LEE A-EA A oﬂﬂﬂ ZeH] el wig- el
ol A #ZHA(refresh) 7} 7Fs3itk. =4, BA9 AEA(dE , ")l A, 7] HE
Y Z9d (multiplexing)& 7FsatA dto], v 7t L= E]i%aﬂﬂ L= g},
ZdzdE Ee 7]'01?5_5}51 vlwig °"Xé% AREEE, AR AR tzEdol[E3 1171 AbE A
FIHA 9] Aok "R, U(FdsAv ot ESIAER A) 2 T £180° & F3te] EQRERHORA,
olatal o]E2 14342 i(topologlcally) g F o dimtele] 244 9% p, = A9
do] dimjell 23 (P, T 4d)dtEF AEEo], U R T oUA|7F A9 FEsitt. vtEE 7] 2157 §l
, BE Y 9 olux] e %Zﬂé}ﬂ 2tk U 9 T AA3A Aekgolt),
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o

et Bl o] 9shA n gk 2 WEgle], vt veA gE shvE |
L5, @ﬂﬁ U2 T Abele] 2932, 1Sl PA™ Wol(anchoring transition)& fr
et o5 Ar] Mert eyHe. A A7) A5 (threshold electrical signal) Ec(¥AH &S
]) olFelAE, 71ds AojE shitel digh BAH o] FolXHA, A9 EH LE=EI (homeotrophi
(% 1A HE FEAD7F @olxith: 22 7] 2 FA 9] #e s dubd o= st

O

LO_L;

7]
3 =]
],
3k 3
‘_L B~
A7l Als7E FdEE o, ZoR ifﬂ o &3 vntg = ojwdt ¥73 EF(anchoring torque)gle], &
ohgek FE deel Jar, olE9 x| wiFgoR HE 7 F JAU(upEA A7) 4S5t A7FE7] He| 1Ee]
i el Ao} B=Yst BAxE Zolzh), HE 1807 B M F gar, HHEAolHd Fo 180° o F1H EY
2ER 2 Hyle] gadg w4t 4 P2 (comand pulse)d] BN, A Fole] wrlel 2HH A
$E A ole] AZH (coupling) o] B A (elastic)el#] T 3984 (hydrodynamic) 21 4] o U?E+, olo] AetkAd
el sty e gE suE AYsies hudEn: 844 AEHS U FHR HEot S ska, fA9E
A AZYL THHE 3},

1|
gg

[¢]

=
-
=
R
I

N
zﬂ
9]

2 K1 oot o>'

T

o]

C

¢

ji

F1J

AR HaZgoeld Awrt belgA &7 Yaide 2" gaxr)t Aoldt FekE AEAS XEE &
a7k ok, gREY Ax= Zgkglol=" F((polarized light)olA ZHEdlar, F714 Fahg FAAE 28
o] A (polarizer), ZE(filter), B AT (compensating plate) 5SS AE3Ih. A7) HAe T/ TuA el o
Aol 3t o] wjge PA FE He: ZEF2~E(contrast), 7] (brightness), M (color), K =
(viewing angle)s& FHA3}sl7] flste] txEee] vix o] SmA Hed),

G taEdoldd tiete], HHsh=, Ay 22 AR 7] A% ofefellM S =

485 Aol dagtdl, o= A7) A7 olux e A& AA faEeeldel 7] witoltt. UH° ®
& o gk wjA 7y yaZgee] A47ke] 5 54 S argste] AlbE AL, vgRt A

ThEof ATt °§7%"/‘°1 340111% e HaEele Fek(optics) ©by AAl

deReh. A4 WAL, A7 AE oedie] B0 S BR 45T Bl e AA EL
o WA g DT AL, ] FAS A Held A A Emears) @4

, g A Aele] Fa Abol9l, 1807 o FIHH EGAEE
G ol sl Ay el 9ol AESIE FAA WSl Slsiel
KR

U

£ O
H
o)
—r
=
o,
%
r2

1=
n
(10 V/mell 2388 74s x7] 41&, E>Ec & %als_i Shar, upEba, Mg
=E-d & 292 dvh. mupd, FEAJA AYeR ZEES 24ste S JhsstA &l

Aste], AAFL vl gFokok dtar(d T 2m WA 3m), B3 HAHSE V] 8318 ot gt

=
w %mgﬂ wAe ofn FAR AR ¥ S5 542 welFr oAgd F2@ A taZee] FA A
Srol ek Hlolth

wouge] ggold, A7) BAe wbh gerg gAel Slatel AT, A7) WAL Aebg A,

a) T s 7| Afolol] FiE A EARA, AV 732 259 UHEWAd ] dHEALN 7] Al
S5 A7) A%k AS5E ek, Hojr AW v H A5 FshHo g Tk dy E4,

b) AL g (orient)A| 7], OFA = ForAsE A
of FHHEF = A4 A =
U, R -90T WA 490" W99 Zez EgliEg
E YEiE Bd T = A
c) A, & Yz=ZFoele

=
- O

(birefringence)o]dtar & 7%,

d) A7) AZE 7] Ao e, T VwF Ho® shite] digk IALE BLLEXN, BV FAY

el YaA Atelg A9ASA sta, 7] A% t AAR & NS o shel BaAd FEA sk
T

% RS MR e BaAst A7 AB REAA
E

YA~ E (non-twist)=A

ME
o])lv
ko
s
o
ACh
=
koyo

o) 47 Aol Avel A, 7] FA) PP wE ool ANsL, F7] ARl Awel Agel e
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El(director)ol thate] 157 W] 75° 9o ZollA widksl= Eeteto] A (polarizer); B

f) 71 Aol W5 e eFellA, 7] g S fjXetar, Heo] Y] FAE FH #Este], #EA
T F7HY #3 BAE Fek HECMH e A& (specular) EE A BAF HAIE 3= AHES B

o
fil
ot o
)

W

wEha], B kol o3te] A|okE WAL Aekd tjaZYols v o]H S ATy,
£3], Zse Y3 A &M §loj(ol: At 115 93k o] 4nglo](o]l= W Flo]
Edasy] gid), w$ A7z ojux] gaEYg s fAE 5 3l

A7 WAL ok A= vde s gE o zA HAsE 4 k. vd ZEEteolAet g, EUHA
7bsst mixE wsa, WAF(vhite light)ollAl 50 WX 609 ZEZHAE )
AbgeteE RS 7heA st wEkA 29AHE gS 243

AsteE HA A FAES

3 ZEE ASS AAAZY.

2 o] g2 54 =2y

- A7) AFEAL Ynte A(nematic phase)] NA L= N TIES IIer)

- 7] AAHELL Y e U gxHFe I "X AuAE s ZRHATIAY T3 equlaize
d)A1717]1 $18ke] 7teld &ZA(chiral substance)o] H7Fe F@~HZH(cholesteric) T& Y|vtE o] A o=
= 9 EIAES gy,

g ~HEY MEo Fof Folga & AHg, dAe] FshA AA d- Ane 0.156 A, WA 0.35 A

|
>
%,
N
I
o
©
o
2
c
2,
o
5
o
o
-
H
re
oftl
o
=t
o
0,
I
i
©
-
2
o

Zetgtol A 4 A7) WkARA(reflector)ARe] 9] 3384 A=

qul ; = = o
CRUIRE R —E &% éﬂi‘E% Mee] Fof spgoleta B 4, A, /12 W} 2 B3 AA AlE
5

|
>
2
N
ft
i)
1)
2

T Aot gjA]H wE8 ~(nultiplexed passive matrix)® A ETCH
- A7) B9 JAL thE HEH WE- A(nultiplexed active matrix)® TAETH

- 7] Eetetel A= Ao Aol Ao tleE (director)ol thake] 457 o A EE Zhell A WL}

A7) 9ste], A EYAE AgolA €] E

B 52
RE 7h, F geAbele] ] EfaE, Awwaeld ogel Adel ud EeletolAel ulg, F slwAlell
al

- 7] wARe] Y& He g Eebetol Aol thstel AAAOR 45 oA wpRLH

- 7] Eeebel A= ] RAws @d Ao ez Agste] W7 (electrical) EtetolAE AR

B e vuE 54, 54 3 ol apr]e] A Ay B n@y AAldaA Fojx= =wel yEhdt

- oA AP 12 A8 %] whE taFdel doiAt A AuE melFE B4R
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lo

osto] 7hsstAl He 2 wgel mE XS Fdske #e A% # $F(go-and-return) 73
T -

- £ 4 9 X 5% 37l AWy upel o], ZefefolA o] wigre] = A digk thekst 3|
(solution)E HolF+= 19>,

ol

- = 62 Gl M Hold FEHAES Fi=, 2 2l uhE k] dle] 5¥ 3 7R (branch)E HolF=
=

- % 7& uAE d, An 2 A¢, B WEE AN, 2 AMNE HZ P F909 PAE(reflectivity) RE H
olFE =W

- = 82 dfe] Folxl Aol v "wiAt AFEje] wkARE R(P, A, /A& ROl e =R

- X 95 B 2yd mE A HA djxd gigk A, /A9 FFEA T FEHY WSS BRATE
EH;

- % 102 d- An® =4 ¥ D65 HA(source)ol thalte] AAbwE H]AA =AM (colorimetry curve)S HolF
AR

- T 118 WA AxE FEDGAES HoFE &Y
- & 125 F714 BAWS Ad(incorporating)d H ol wlE F X9 ARAIL;

- X 13 % 4= spleld AR se Aol HAsE HeF

il
ki

H;
- X 1567 H&ete ESILRE FH Y dAES HoFe W,

- 5162 T dEe] whAbES Holgs =W

e Wbl taEdolst o], Hebd AAE st mi Flel Zeeteld, shl Ei 1 olde AW B
e dhgel WA wEeld vk, B wweld, 7] FAE AR AW, 3 Bzl
S, vl Eeheel 4B AT A7) WAL el FuAl Eeheeldel slelsh #o) £8¢ Ais

s7] Wl Hu WrlE Algshs 78 olis 7Hv

= 20 EAE s gol, ¥ wwe] we ARe] Y wed WA, wes dygue] Eehetol4(10) 2 v

e AFE FU FAL J1R20) D R0 Aeld] AT AFFEOFE v (5008 T,

F7He GERA (g Sol wAWE e ek

% 204, Fehehol 41009 MFE (1= EASC] da, TS /120 R @0)e] ZAzelN Held g
W (22) W UD(EAZE A A0S FHE EAH Y, 4g BAGE0 o8 A & d=, T
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