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HERGS T REREHIEE A

R g
[0001] A% BH ¥ K — Ph Bt Y2 7 1 AR A HE 3K 5 7732 5 45 ) 2 — b B AH VL& 3l 73 10 AR
(blue phase liquid crystal display panel) X HEXZEN /774,

HREAR

[0002] /A C18884F,Friedrich Reinitzer ¥ H[H B AL 2K R £k (Cholesteric
benzoate) B T WG B o , WL %2 21 IH [ B 24 O FF IR £6 72 SJAH (Tsotropic) 5 B & BEAH
(Cholesteric)<x S B HAS[H] it (W 50 (0 WS (1) , 2 A0 5 B 3 B A 2 18] 1) i E AR AL B0 %
IAFAETAR /NI R X 8] (2 RAA T CILE X)) « AT619704 , VF 2 B KA S B0
R RN MR SETE  IESERTIA I G2 — PR I SRR E A FERRH N A
[0003]  WEAHEA =FhASFE AR AFAE, X =FAHZ& R BP T.BP I1.BP II1,1MBP ITI/F4E
(R A = A B = 1, AR SRR $R B [IBP T1142 “fog phase” AHETBP I5BP TI[)
SRS (cubic) ,BP TTT2 6 5E Y (amorphous) o FEARG 458 T WL%E, BP TILIHH &t
ATATT S5 R AR 2 15 5 DR G AR HE T ' S Al es T W22

[0004]  TfjBP I.BP TIRJZ5M LA UESE , M ABP T BP TTHY A 5 T A “XEH & B AR
(DTC:double twist cylinder),iXFEHIHEF T XEA &/ MK B HEE AL, XA R R AL
FEZS [A) () HEF 2 T A IR B, X FERIHEP T B (defect ) I SR A%, 110 ELAE TA A2 HH VR A
NN B A A S R (pre—transitional phenomena) . Al , WEAHA U 2 9 T ROAH
(frustrated phases) .M FHATHIAE EUF Kosse 1 G5 ] D2 20 23 G AR R A S8 S2 36 VR I B
TR ,BP TR BN 458 (SCisimple cubic)(Mol.Cryst.Liq.Cryst.,Vol.465,
pp.283-288,2007) \BP T4&AK Lo . 7 4544 (BCC:body—centered cubic) . A AT HE W
A, A ZAH (nematic) 2 FAH (smectic) EJAH (isotropic) , il BP 1.BP II{/EMmG B
m ISR RTZ R (platelet texture) IEEE I (J.A.C.S,2008,130,6326 Kikuchi
et.al.), X &R dm b o AL AT D6 IR A Y0 ) 3k s AT o A% S S I 3

[0005]  — i B AT 62 AEE (optically anisotropic) ,fHi2 WA A1E B A 64
m M (optically isotropic) .5 Z, WAHAAAEHILEH 2 A RAE 5%
(Birefringence),

[0006]  FH T~ ¥ AH ¥ i A% A 30 D9 AT WO 8 1 bR B0, k22 777 AR 2 R R A kg I 5T
(selective Bragg reflection)oiX Mkl (43 W AHVK dn B B2 HIAE PR IS Z 1O 18]
(fast light modulators).{H &, To1e /R i b O TN A A& 75 5256 1 ) M52, WE AHVR A Y
HIRAE B & 20 B eGR4 A Bk b, DRI W AR b (A7 AE TR /N (093 2 (X [
PN T 2°C IR FE DX TR] ) o DR, W AHVR it ol o ANAE 2R B4 e ABAE SR PR B2 A - 9F R 32
BIFEAL .

[0007]  dfrt-4Fsk, A T VR A SO AR 0 SR T IG5 T AR B 4R I R &, A
PR R M I TR A B2 B 2 AR DA B b SR B O 7 RE R b ) R WA R A
A DT LR L G 5 DRI AS [F) B A Jre A 4 1 HH o 4810 4, 81 P v 43— o () AR 1
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(P w7 WUREEH) LA AR BE A7 AE T 98 ) i FE X (W A U A (Nature materials,
2002, 1,64) . B4, ££20025F , Kikuchi 55 NG D& ) 737 F A SO R I BE AR G, OF
FETE AR VG A BEOE ™ A G Bt e s A I R e T A, )P ) 7 28 H i 5 X T 402 60 C Y T
o

[0008]  Et SR T A VAL L AT PR L [ 55 Dl 2 38 [ PRSI0 i, (H K07 SRl vl P 858 i )
s FIK B L s iRIES5 R o W™ S 1 A1 R, T A VB 1Y) ey B 5l P o A PO 5 ) [

LIRS

[00091 A< 7 WY iy S22 i e () B A i el i £ A3 — i ARV ot Y007 T AR, HC B AT Sl B AR 2 DA
B AR AR BN R s o B A — i A R s S g TET AR P BIR BT V2% DA AT 00 AL W A VR Y 73 T AR
(I IR S

[0010] Dy SEBL B3k B, AR BHARAL | — Rl AR SR s AR, M — 38—k . —
R B Z DL A IR 2 S AR EAT 2N R BT, B BoR B on e
GRSl R B EmRREA 2N E— FRER LR SRR
YAy, AL AR 2405 0 RIE R, B FRERS5E RE R85 5
TR S AR B i B Z B B AR S AR IR B R BT, F B AR
ES5B R, LI g, HR Rk Z Rt — R g g (lateral
constant electric field). BGAHR)EZACE T 55— 3R 55 MR 210,

[0011]  BsRKy SR al #E— i — o, B e S il i .
[0012]  FARKIAHBIHAR ZEHE— 5 — R J— 58 ik, K —Hm A A 2418 =
KRB R 8 R A 2D E I RRE R, B = 20RE R 5 F VU RRE 225171
[0013] BRI S0REI SR 55 50 RE R T ALL, B4 38— R E R 5AHTHI 5
TR R AR ST, B = RE R 5N R E R 98 N2, BN E =R RERE
FHARI S VU 26K 0 TR B S 2, L1 s i B4%-F 12, HS18em %52,

[0014] BRI EE—S0REI R 55 50 RE R T ALL, B4 58— R E SR 5AHATH 5
AR R IARE ST, B = AR R S VY SR R B T8 S L2, SR =0 RE R S
FHAB A 55 VY SR S A 1) B% 9 S2, HLLL/SIANGE T1.2/52.

[0015] Rk 58 = 2RI 25 55 DY SR B 22 00 [ 5 vl i Z2 A0 T B ARV it J2 1) 3 B v
(threshold voltage,Vth).

[0016] 7 SEAFHISEIL ok H 1, A& BG4 1 1 — P AV ol s AR (1) SR Bl 732
T T BB BT AR P S A Vit S 73 T ARG o S W A VR it 302 73 I AR ) X 0 7 VA < B ) el ) L Al
J2 , VIS4 B R I 2 7 A A 1 S L 5 DA SR B FR A S SR A, DA AR 2 R R
—A.

[0017]  EREG4H B ARZEHE— 5 — AR DA S — 5 ik, iR A A 2 =50
BI%, 5 R EA 2 SV SIRIE 42, 58 = 2RI 52 5 5 DU SR R B 22 28 B HE 2 1 3K 5 il
W= TR AR A =0 RE R 5 BN SR R4 — e i R 2 .

[0018] b3y e Iv 5 L 3 T SR BN 45 3R W Al 5 AL T A A 2 T Ao

(00191 b3 iy A Iv) 5 P 37 T BIR B 45 21 W Al -5 6 10 F AR ) 10 P T2 i o
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[0020] AL W BARZCRAL T - BT A B K T AE VR o s T AR B AT Sl B Al 2=, PR
AR Y ) SRV it ik 7 AR P B sl L s ] A — 2B A AR
(00211 LA &5 & B Pl AL AR S It (10 AR B BEAT PRAH A , (AR AR K R E

B 15 AA

[0022] V&1 A4 i BH — i e 461 P9 W AR ot 30 T AR P 500 T s A S

[0023] W2 4% K BH— S 4l B AR 2 B R AR DL S 3l R E ) R B

[0024] V&3 A4 i B S ith 48] 1) 5L Al B P, 0 2 1 0 A VAR o 8 77 T AR DA J% b 348 A B A
By e AR J2 1) WA AL S 7 TR AR P B B L R -7 i 2R i 28 (V-Teurves) s

[0025]  V&]4 Ay A% i BH g — STt 8] 1) WP AR o Y 7 T AR ) 350 T e i

[0026] b, BB FRic

100 WEAHVE & 2 /s THTAR 110 45 —3dx
120 35 3 112 BI/RE#0
112a R ZEHAK 112b AL itk
112c o444 130 Afigh Ak )z
o271 132 &5 -HiAk 134 2 ik
140 WEAIWE A2 P1 B IRE%E
P2 AREE P3 FREE
P4 HEPYSKIREI X Ll. L2 ‘)&
S1. S2  [a]Bs E1  BalE

B2 Rl iidy

BAEEAR

[0028] "I HI&G G Bt IR A e B %) 465 ) Do 2 R0 A J 3 AR LA ) 0

[0029] &1 1 2y AR i BH — iz it 451 P49 W R AL s S s TR AR )50 T s 2 WS i W 2 AR R B — S e
T ek B AR 2 15 25 rE AR DA B T AR 2 R R B 13 2 R L S 2, AR SEZ e 461 4 W A
%E‘z%?ﬁﬂﬁmo@}ﬁ—%—%*ﬁl10\-%2%1‘&120\~$$BJJEE$&)§13OH&~E$HW%)§
140 56— HRIL0AA 2N EoR ot & SR Pl 1264 R ik112all f—
WA L12b AR R 1225 2N E— —’Hﬁ@l%m,/\ﬁm&llzb'ﬂ%?%*&uzﬁf
“agg, MALIEH AL 120 H 258 R %P2, HE— KRB RP1 S 40 RE RP25g
BHEF 85 AR 120 5 55— HEAR L LOAE X L &, Sl B e A 2 1 30TE B AR 38 — Bk 120 3 A
TR BT 112, 40 B AR 2 130 548 A A1 1 2a A S L3 s b 11 2b e P48 2%, HL AR B FE
W)z 1304 e — R m] e HL 3B Lo B AL, BEAHVR L 2 140 B T8 — JEAR 1 105 58 — iRk 1202
[E]

[0030]  {EARSZHEHIH , 55— AR 1 LOB Ay — E A FUE AR ¥ S 2, 3R 110 I
(& BRI 23— s — R 0E 1 12¢, BRI F 1 12c 518 K H M1 1 2arf 1k
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HH NN S TR AR L1 20 M AR o IhAh , 8 T8 B B i At 5 18
FHR12a b, SR 11 20818015 56 B2 G 41 4 2R A R B £k 7 2

[0031]  ZRSEjifE 9] (1) 55 — JEAR 1 20 B any — R 86 A, M EC B T 58 AR 120 B0 4h B
WZ130EHE—F— 132D R—8 k134, i S —HR132BH 2 =R £
P3, 5 —HRI3AEA Z N FEIKREI P4, HE =2 RE EP3 5 HE I 5IRE RP458 & HE
T W 217K, 55— 4R 2P LR RE A 7 ) 51 4 5 55— 40 tR B SR P2 Ay [ AT , 35 =
SR P S P3I FE M1 ) 451 21 5 B D 2% IR P SR AR A 7 1] AT, T 354N 38— 2R IR P 1S
JR LT HET X RL ) 5 = SR R P3, A8 A0R B S2P25 T o0 T R S 1Y 264K
BIZPA 5 2, B 5REI PS8 40RE RP20 58 BEALL, B — 5 REI P15 A
AR 5 2RI P21 [ B ST, 88 = 2R P35 S Y SR & PARY T8 JE L2, B ER
TR E P35 AH AR B VU 25K ] S PARY () BE S2, L1 SE i F 58 TL2, HS1se i L% T
S2,

[0032] SR 7 AN R0 W FHVAR i S 70w T AR D s 265 S 7 o 2, ARSIt 91 4 3 = 20 IR P35 5
VU 46 IR B e P4 ) 4 57— o] o v o 22, EL ot o v s 22 00 75 (K T W AR J2 1401 SR 46
HL % (threshold voltage,Vth) . JbAb , W AH i 2 1401 8 4R L s v 7 XOREE ARV i 2 140
(1) 25 1 ZEFFGHAS O , BT 22 [ 3K B H R AE - 25011 & BRI [ 5 v s ZE 91 - T70 . 1
RE 204K Z 8], BAE R AT 0. 5RZE10R [0, B AT URE TR Z (8] , 1M R 1 W AH
TR S LAO B JE B2 A T3 . 8TCK BARICK Z 7] 58 = 2R 31 5 BB 40K I _P4 7] B
MEES R — U 2 AN BR B on 112, USRS R i ] e e s 22 5 B B R (IR 7 ) JiloT
5 1 B %5 BT B = AR P35 S U 45 R I S P4 ) 1 [l o v R 22 o

[0033]  ZARSLjifafh] & 5 =2 IR P35 S I SR B KP4z (M i — [ e i R 2R R 2 H
(1) g 33— 20 B AR W A VR it Y7 TET AR 100 (1) B BTy L 1 o 8 3K 250 W AF VA s S5 7 THT AR L OO, 7] 5l
WX Bh4H B H AR Z 130, LS IR AR Z 1307 AR ] B L 3B L, Z G IR ik 11225
L3 F AR 11 2b DL = AR R 1A L 3B 2 , 13 1 (0 W AH VR 2 140 R — 245 08 ARSI AR A
S AT ZE IR BH AR 2R K 11225 S0 B 1 120 [, BX S 4 B e B 2 130 A 7 AR A 1) 52 HEL
WEL AEAFVE R A , B A 2 H I 1 5 ) B 23 R e 2 WAV 2 14000 351 7 2, HL
FERE ) B IR LFAERIIE LT, AR W A% 11 20 5 3L B A 1 120 Fr 42 it A 1) B 34 E 2] DA
Bt — D RRA, a3k T A R IR IR BN F R R

[0034] &3 44 i B 1 S it 461 L A7l B HEL 60 2 P 0 A VAR o 0 7 T AR DA % b B9 AS B A
By e A 2 ) AR it Y 7 T AR ) B Bl i I -2 i 3R M 2 (V-Teurves) IS HEEL 3, 7E LA
(AN LA 5 S P 0 2 P W A VAR 7 AR BT AR ), D B 4610 1) 5 7 B T 9 AT 1 1
%484 2 .70 (In-Plane Switching pixel units),fHA B ZEBKSILEAL AR, A
HA 4 B AR 2 o AE A L, AR DR B ) S it 491 7 L A 0 B0 A0 2 P T R Y 7 T R (AR 58 it
) H, SN T B A B AR 2 AR F AR DA R L R, Sl B AR T — 4R )
ZERIR ), 1T W AR 2 1 JE P A 20 43 L STHCK o MBS HR ) 3% Rl 28 AT 4, EAH H) % 3%
RGO , A e AR 2 0 WE AR TN TR (RS2 451)) i 75 B9 BB fL AR T A 4
By e A 2 40 T AR et S s T AR (PR A ) 5 AT L Ay Bl vl A0 J2 P (06 (40 88 1 5 WL 3% BT K
Bl R BRI

[0035] &4 Sy A i B b — SEZ il f87) 40 W AP 9ARL i S8 o TR BRGS0 T 7 e W 1 5 BRI 4, AR S i
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Bl n] DLIE FE SE B 55— 2RI SRP1 S 38 20 IRIE RP2M T8 LT &3 SR P15 A
SBHIEE 2RI ZP2M IR BE S 1. 55 = 2RI S2P3 5 BB MY SR I8 SeP4R) 36 L2 A S AN S5 =
FRIE SP3 5 AHLTR 55 VY S IR SPAR TR RS2, AELL/SIANGETL2/S2. # 5 2, A
AN SN BN RIFES L RIFES2, 58 KL L 58 L2 & /D — A ] DL AZL1/STRA e 1.2/S2
BEMERAT T 5 BB 0 s WL 37 o 28 1T 5 5 AR USRS AP R TR B S2BE 08 TR B S T nBR
1/nfi (N IEEED .

(00361 py T~ S B F) T A VAL e s T AR L AT S BB AR J= 5 AT IR AR D5 P 18 R VLt S 7 T
AR Bl I R DA E— A AR A1

(00871 {8%, AR WL n] A7 H B 2 R SEHEB] , AEANE B AR IS S L SE B s 00 h 24
BAGURI BARN 5722 rARYEA S DA 25 PR L ) 5 A2 R, {ELIK S8 AR I ) e A2 A AR
FEAR LI A B B BRI ZE SR B AR 37V
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