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A POLYMER FOR USE IN AN ALIGNMENT LAYER FOR A LIQUID CRYSTAL MATERIAL, A
SURFACEDIRECTOR ALIGNMENT LAYER MATERIAL, AND A LIQUID CRYSTAL DEVICE AND
A METHOD FOR THE MANUFACTURE OF THE SAME
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A polymer for use in an alignment layer for a liquid crystal material is provided. The polymer comprises
a polymer backbone comprising a plurality of repeating units, said repeating units being divided into at least

two groups, wherein each repeating unit in a first group of said repeating units is functionalized with a
pendant sidechain of a first type S! ; each repeating unit in a second group of said repeating units is
functionalized with a pendant sidechain of a second type $2 ; said first type of sidechain S! comprising a
fluorine substituted hydrocarbon group; and said second type of sidechain S comprising a siloxane.

The polymer of the invention promotes homeotropic alignment of liquid crystal materials.
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A polymer for use in an alignment layer for a liquid crystal material is
provided. The polymer comprises a polymer backbone comprising a plurality
of repeating units, said repeating units being divided into at least two groups,
wherein each repeating unit in a first group of said repeating units is
functionalized with a pendant sidechain of a first type S'; each repeating unit
in a second group of said repeating units is functionalized with a pendant
sidechain of a second type S?; said first type of sidechain S' comprising a
fluorine substituted hydrocarbon group; and said second type of sidechain s?
comprising a siloxane.

The polymer of the invention promotes homeotropic alignment of liquid
crystal materials.
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2 - AREEATERRGZIRFELRG - B AT H
1P AFREG=ZRHEXNTH -

E #5

EvaUV Sz aaiARb AR ARBEEEG S
WEABZANAMBEEZIEAXRYE

# 44 A 16.7 mg (0.027 mmol) & # & 1H,1H,2H,2H-2. &

+ — % A 8 (AF10, M.W.=618) ~ 175.2 mg (0.035 mmol) i
P9

BYAAHBAAEARAAM AR = F A& & &% (MCR-

141346.doc -38-
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M17, M.W.=5000) ~ 1.0 mg (0.006 mmol) ¥ % & # 8 2-& &
B % ¢ & 85 (IEMA, MW.=155.15)(# 44 £ A B )R 4.2 . mg
(0.02 mmol) 2-# % -2-% % ¥ ¢ & (Benzoin) (M.W.=212.25)
(fF & B & R & kR4 )X B REAL00 ml= 2 & #

o M PR M AT R R MR BB N & AT éﬁrﬁﬁf’]/ﬁ/ Z % BEA
(76x26 mm) L 3 & By UVH % #4# 2 £ 6 B4 4 500 mJ/cm®
ZUVERB TAREG2Y - ALRTMmEBFREERN™E L
2% -

BR o AFRBERHSP A AL A BEAD 2 BAE
M ERNESOR BEALEREHMHMLC68828 = 8/ & X
T EZRARFEEERS -  HBEFTHIFTARAERLFRYH
ZHERAH -
K6

BEUVE S 2 A AR ARRUBAA BB RAR 2 A
NAMBBELIELALRHE

S
= A (AF10, M.W.=618) ~ 119.5 mg (0.119 mmol)x

A 68.2 mg (0.110 mmol)& % & 1H,1H,2H,2H-% &,
+ =&
EPAAMBALAREAN AR - F A w A &% (MCR-
M11, M.W.=1000) ~ 11.7 mg (0.082 mmol) ¥ X & 4 8 T &5
(BMA, M.W.=142.20)(4# & Bs B5 % X B )X 5.0 mg (0.03
mmol) 2-# % -2-F 4 X & -1- & & (HMPP, M.W.=164)
(‘Darocure 1173' A B R A LB E)ZFE R IE A100
M- &BHEBEZ  BAAERERZRBEANLATLHEF
R ZHBRA(T6x26 mm)L 3 R UVEH # #4324 588
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%500 ml/cm’2 UViz B F & R 428 - A i miR
REERMNEFRER -

BR AFGEREHATHABBR RS ERZIEG R
Bk &Mk MCLC68828y =i X it 2 3 R 4F F A &
G  RBEFHITHERFAREGE =AEA H -

T #7
EdUVSE S 2 A A RS RRERL AR AERAB A
NAMBEEZIEELRADE

# # 4 % 12.2 mg (0.020 mmol) & % & 1H,1H,2H,2H- %

+ — % £ &8 (AF10, M.W.=618) ~ 179.5 mg (0.180 mmol) X

EvTARAKBARRAAMA TR = F Ay /K (MCR-
M11l, M.W.=1000) ~ 18.4 mg (0.050 mmol) F & & % & 6-[4-
G- A XA YR A R]T X8 (M.W.=363.45)(4 & s 05 % 4
)& 5.0 mg (0.02 mmol) 2-5 % - 2-%%%&%(Benéoin)
(M.W.=21225) (kA B AR EARBE)ZFERIEMLI00 ml
—LEAEL  HAREBREREFEANATERBAFE
ZHBEA(T6x26 mm) L & EBHUVEH E M E X AR EHA
%500 mI/cm®>2 UV i3 BTARES2H - AhBZMTmBE R R
BERMEREFER -

BR AR BAEARRHTAEBERREO MY R Z &R AR
B R &MLC6608 (Ae<0)Z BE L 2R R FHBLG - B A
EHIvmERAFREB =0 TH -
£ #8
EaUVHEE 28 ARG RAEREHE LA A F RKA2Z R4
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DR BETIIXBREMDAEAETEOIBRAMBA Y
B LAIS mgB BEFHIFTHABRERFELRGER
#~49.2 mg (0010 mmo )R BEFAAKGBAKLA A AR A
Z B = F A& &% (MCR-M17, M.W.=5000) - 147.2 mg (&
HEARKRAR)FAY A — P A AR LR H (UMS-
182, 15-20 mol% (A M da A A A A)F AW A K)HE AT
A E)R5.0 mg (0.03 mmol) 2-38 £ -2-F A X A -1-5 &
(HMPP, M.W.=164)('Darocure 1173'> % % & & £ & k& & &
Bl)ZZRERIOOmMI—Z&HEFX - BAEFEREE S
AR AT SR HE R ZHERA (76x26 mm) L i # B UV
Bk M AE X A 2 A500 mI/em®2 UViEE BB F b R 42
e RLHKMBETREERN SRS R -
BR G dAETHFSTHMAMRE A BOGREELSA
MLC6608z = A X A PR ERWFEHEA - L BAEF
BllP A RAFREHBE=ZREXTH -

' 59

AFBUVFE R 2 A AR AGRBREHBLEF B AKRTXH
REZEANAHBBEZIIBRAARDE

% #% 4 % 15.0 mg (0.030 mmol) & % & 1H,1H,2H,2H-2 &

% % & (AF8, M.W.=518) ~ 43.7 mg (0.009 mmol)ix B # £

AN EBAARAARB IR - F X% 4K (MCRML7,
M.W.=5000)~ 131.2 mg (A B ARXAAR)FABEAK-=
¥ A& & 4 £ % % (UMS-182, 15-20 mol%(ﬁtﬁagigﬁ
R)P AR AR) AT H A T)RS.0 mg (0.03 mmol) 2-
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fa £ -2-F A XA -1-/m8& (HMPP, M.W.=164), ('Darocure
1173' A AR AALBBE)XHEFERIEMIOO ml=
LEEHBEZL BAERBFERESEANANEBARFLEZ
WA (76x26 mm)L A BUVH EREZ AR ETHEA
500 mJ/cm*Z UVERB T £ R 528 - B ¢b#§4ﬁﬁﬁé /%’/?
ERAERER -

BH > BALEHATHAEHAREROBRGE £ 2 F
MLC66082 Z A X A P AR ERIFEELES - R A&
R T TS EE e |
T # 10
HEaUVE S 2 A A RARBEHE LA RY &R T X H
AERGZABAZIANAHBEIIBERALTSE

#W44 A 17.0mg (0.033 mmol) & % & 1H,1H,2H,2H-2 £
% B B (AF8, M.W.=518) -~ 78.3 mg (0.078 mmol):X & ¥ £
A EARARABAEBMAZ R - F R A K (MCR-MII,
M.W.=1000)-94.8 mg (A H BEAABR)FEBEAKR-—F
Az & k% 2 B H(UMS-182, 15-20 mol% (& ¥ 8 A & & &)
A AR A XEH) 6.5 mg (0,050 mmol) F X &
% B 2-%8 A L A 8 (HEMA, MW.=130)(# A& X A B )R
5.0 mg (0.03 mmol) 2-5 & # -2-F X X % -1-5/ 8 (HMPP,
M.W.=164), ('‘Darocure 1173' > # & B & # & % 4 %% &)z

HEAERLABIOO M AR - BARESIREESR

~

AR EBRABRFE2HE AR (76x26 mm)J—_Jt;ﬁa/JUV
i E 2 AR B M AS500 ml/cm? zZUVeE BT AR A2
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Vo ALRIBAERREERNZTLAER -

BR > BAFTHIOPHAEMHERGBEORESL AR S
MHMLC6608z Z— A4 X A PREFHEAES - HBAEF
PlvPrmdl2FREHB AL TH -

T # 11
#AUVE S 20 AR A REBEH AN AN BB ZIER
£ RHE

# 4% 4 % 14.8 mg (0.029 mmol) & % & 1H,1H,2H,2H-%

2
A& 3 B5 (AF8, M.W.=518) ~ 182.1 mg (0.182 mmol) X £ # £

mm A ARAAMAZHR=F Ay R K MCRMIIL
M.W.=1000) * 3.1 mg (0.042 mmol) n-Z # & =k = (MW=193,24)
& 5.0 mg (0.016 mmol) 2-# £ -2-F £ -1-% & (HMPP,
M.W.=164)(#£ ™M ¥ £ 7F 3% & % 'Darocure 1173'» %5 A4 8 &
EARARBE)IZAERLIABIOON —Z®HEE2 - B LEN
PR E R BB ERAENEBRAKE - s -
#FoUVE Z B & LA EM/AS500 ml/em’ZUVER T
KB A2E - ALREABEEEEANE R SR -

HMABAEAEHININTHEZRR A BEEZARYEH =9
XA ERREMAFMLC6882 (Ae<0)HE #£ 2 - # 7] 8 2
REZBAEEAEERSG  HBETHITHERAFARESL =
B s X T H e
£ 4112
H#BUVFE S 2 A AR RBREHLARNERAB 2 A
NAMEBEEIEBRLEEDE
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@4 A K 36.1 mg (0.058 mmol) & ¥ 8 1H,1H,2H,2H- 2 &
+ = % % 85 (AF10, M.W.=618) ~ 355.2 mg (0.071 mmol)X
B ¥ AmBEAARLAEM AR - F K& 4Kk (MCR-

M17, M.W.=5000) ~ 4.7 mg (0.013 mmol) 4-((7A % &8 £ &)

et

A AR FEE4 T AAXABMW.=370)(#%F A R H®EE
M)Z 4.2 mg (0.02 mmol) 2-58 X -2-X X X ¢ &) (Benzoin)
(MW.=21225) (A ad AR A B)xEkRiER100 ml

LB  BAEBERBRBEHRNLAANEREF R

Z 3 I ﬂﬁ(%ﬁ6m®ii%%UV?zﬁﬁszb§ﬁ
£500 mI/cm’2 UV B F A R428 - ALBKRiTmERR
BERWNERESR -

BB AABAEEHI2PRmAE LA B ER @z#&ﬁﬁ"/\
R R AN ﬂﬁﬁﬁ&mﬁHMwwwz‘%mﬂm
ﬁiﬁﬁ%iﬁm@°&ﬁﬁﬁﬁﬂ¢ﬁiﬁ§*%%“
Bl 6 X T -
T # 13
EHUVSE 28 A R REEHA R AKRT XB
Az NAMBEEZIIBERERDE

# 4 4 4 5.0 mg (0.009 mmol)& % & 1H,1H,2H,2H- 4 &

A % B (AF8, M.W.=518) ~ 48.7 mg (0.049 mmol)X & F &

=

B ARXAABMEAZ R -F Ay AR (MCR-MI1L,
M.W.=1000) ~ 3.5 mg (0.015 mmol) 9-Z % # & (MW=204.271)
% 142.8 mg (A ¥ & 4, AVFEAER-—F R AR

2 4 (UMS-182, 15-20 mol% (A % 8 A A A XA )F A » &
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) AT XX E)RS5.0 mg (0.03 mmol) 2-5 £ -2-F #
¥ % -1-% & (HMPP, M.W.=164), (‘Darocure 1173' > % 4 &
BRARARBBE)ZHEERERAIOOM L &EHBZ - B
R BEREAFEGRNANEHEF X % H B (76x26
mm) k3 & B UVH % # £ 2 £ 4§14 %500 mI/cm?>2 UV
BRTARS2Y - AL ESRBEEAMNL L E
& o
BER A LTS PrmiEdHEremea R s’
@ MicobszmusRAM T AR ERHEARE - KB L
Ko 1smdEARLBEZ AR b -
7 ¥ 14
HBUVE R 22 b AR LSCRELEHELEFNERABRE
BARTRIABEATAZIANAKBLEZIBRBEBERDE
# % 4 % 22.0 mg (0.036 mmol) & # & 1H,1H,2H,2H-2 £
+ = % % & (AF10, M.W.=618) » 79.7 mg (0.080 mmol)i ¥
FTEAAKBALAARAMA IR = F A& &% (MCR-MI1,
M.W.=1000)+ 6.0 mg (0.016 mmol)F & & % & 6-[4-(4-

FEIXAA]T ABMW.=36345) (AR HREB)R

23 mg(AKBAAAR)TAR AR -~ FAFARLER
# (UMS-182, 15-20 mol%( & % 8 A % & A )F A ¥ &
B A T X B A E)RS5.0 mg (0.03 mmol) 2-5 £ -2-F &

K ¥ -1-% 8 (HMPP, M.W.=164), ('Darocure 1173': # & &
BARARBE)ZIEEZREAIOOmI 6B Bz - 3B
FMBREREZERNATNERTAFTREZIHB B A (76x26
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mm) b it # 8 UVEh £ #4524 45 8 14 4500 ml/em®2 UV
s T ARA2HN - AUBHHMERLREEERNELRE
& e

#R s ALTHTHESHERGERGRESA
MLC6608z =4 X AH PR RERFELARDLRBRER
pllemiERAFREHE ALK TH -

[E X ERA]

REASZAZ TERERIKALELBHRE » AERAILEF
REWBRTERIFEMH R -

BrE  UEBFA—THBLpIEEDL -  BplmzT
ATE A ARL FEHMLIRITTRHEERK
E%ﬁ~@$%%ﬁ%%ﬁ%mwz%ﬁ@ﬁa:
BorEdMberAE AR ZMEHT B A

B3R SR MG ARE S TEAR ARG B R RS EH
MHEZNTEBRGEE -

[ 2 AHHERAA]

101 AR

102 AR

103 RS M

104 A@E e TEREE
105 ¥ — %8

106 ¥ —fm R

107 £k

201 £ R
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$09812172% &4 P H £
b X ¥ E A B A g1

-~ FHEAHED

1.

— AR REMBIEAENRESY R4 58 HK
BEHBEAZIR O I 4L ETHEAI-RED S
M AP
GEEHE m% Mr I B - EAEABE AR
FmuS' TRt HAaMREAZS 2B AR
SEEHEAS V2B -EHEALE _BAE
FR S’ TRl RABREAZS 2B AR ;
ZE - HARMBS AL B ARKZIELAED B
ZE_BRAMESASs AR
EYZRT—HH RS MEN-

2. WwH KRAIZ R A Y AT 4 MeLs' 5Bk s
Co-R & > H $Pn=2%15-

3. WwH KBE22H 4 AP HC-AaREABC-2AKRE -

4. o KRBE22 % 4S54 » £ Pn=6F12-

5. W KHE2Z R4 0 £ Pn=8%210-

. 6. wWwH KBAIZR LAY Rz EmusS’saB5ias

Sim-%7 A, 4k > £ P m=2%130-

7. 4w KB6Z B A4 £ Pm=20%280-

8. WwiH KB RAEY £ Pm=60Z70-

9. ¥} KBE2Z3FfEx— B2 R A4 H PibEn/mik g 4/3
£12/130 -

10. w3 RFI2 R4 A+ F B z2axMuES'RE =

Mz paeSsariicds il zailoy
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