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Abstract; The effect of the compatibility of monomer and liquid crystal on the surface composition of
the polymer wall was explored, and the effect of the surface composition on the optoelectronic proper-
ties of polymer wall liquid crystal devices and its control method were investigated. Monomers with a
large difference in compatibility with liquid crystals but similar surface energy are selected. Polymer
films delaminated with liquid crystals are formed by surface initiation, and the polymer are etched to
different depths by reactive ion etching after washing away the liquid crystals. The components of the
polymer layer with different etching depths were characterized by Attenuated Total Reflection and X-
ray photoelectron spectrometer. Polymer wall liquid crystal devices were prepared and the effect of
polymer surface composition on their optoelectronic properties was investigated. The experimental re-
sults indicate that polymer components with high compatibility with liquid crystals are enriched at the
polymer-liquid crystal interface, and the lower the polymerization light intensity, the more
pronounced the bias effect of such components. When the polymerization light intensity is low, PTFE-
MA component in the polymer surface composition is 68. 5% , which is 10.6% more than that at high
light intensity. This resulted in a difference in the optoelectronic properties of the polymer wall liquid
crystal devices prepared at different polymerization light intensities, with a threshold voltage of 0.879
V at a light intensity of 10 mW/cm® and an increase to 1. 172 V at 70 mW/cm? light intensity. Poly-
mer wall surface composition can be regulated by the compatibility difference between the monomer
and the liquid crystal and the light intensity, which could influence the photoelectric performance of
the liquid crystal device.

Key words: surface composition; surface initiation; polymer wall; optoelectronic properties

AN LR 2 @ BURG EAR 22 . LI 78 W

|

Uu\«

PTAER Nk WoR T BLAUAE B A b &
32 R I ELI T PRl MR ™, 2% b 32 1k s T
ZREMRGE L W R # (LCD) PR 5 3, &
R AT R A B 3 25 B 08 BRI A2 B AATT
(SR TE . T 2 0l I 2R R 2 A B S A
Mo BT B ERR RAGR R AR AR B8 R AR Y
RS . BN, Bl 7 % ROSE B9 3 i T
A B LA 7 A% AT AN A 5 995 P R T A A
FENEWR it S A A D — R AR RO R AR R )T
i T A N E S RN IR BRI b R Bl /A
LR AN IR = W N [T S T BT
ey BT AR AT AR — SE R, — Bk U i
PR S S A Z M AR 2 7 2 2 il I A2
SRABEAA . i T R BT S R R e
SE TR S OL Y SER S BOR 5 R R O A

JZ R R B2 R AR Y ) B 2 R R A
M. TECEMIE AR T, RE V55w a1 B
A A (L v R B RE A A

TERBENE RGN TECEAEZS
B, Flan . mEa R 1TO Bt B R oA 5
FL 37 T AR 0 AH 43 B9 08 LR & W 85 45 4 5 AE T Al
W2 K HER —)2 CYTOP, I %) o 15 2 4k, F1
SR K B RE 1 S IAH 2 B R 25k . e
3 Je: H T4 A T 9z g RVRIE 9 09 ik L AN o
S IS i 1T 45 A1 S B AT TR A A I 1 R
Posig oo, LR A W Y B R TR S AR SR
2R AR JRAR DA RE T R A YR A A
H R G W AT ), R AW AR
PR G PR REAR KRR B I 32 B A W4l 8 1 it
mel , DR, VA R AR A W 3R T2 R A O
HIE,

TEWR AR T 3R 5 Wy 33 3 T 4L A 1 fi A A

=



%59 H) =

A IR 0 2 T A R A B R W B A AR RERI RS IR 1249

FHAEAS 4 [ % A 28 Ak, 28 10 04 06 v o BBt &5 B
ZEAS . AR SCHECT 5 A 2 1 A 25 R Y T
Ffr LA 3 3k 21T 5 | & 1 3 {45 R YL A 2R
Berp A, 505 & A Ay B TR U .l R
N B Z0 0l (RIED Z 0d 2R G 4 )2 1, 7 (B4R 5%
RIEREE WAy A8 . 20t 3808 4 B4 A i
(ATROFI X Bt i T BB IS (XPS) 40 T & 3
AW b 5 WS AR MBI I 4 o 4w SR A AR
Ab T B T 500 ZE A R B e, T
Fv2H 43 O BT I 52 2R A 0 18 R o 2% 1 1 10 1L P T
5 13 B[R] AT AT

2 % B

21 KAIEMNEE

SEUS FH B A R 4 - I M 1 S0 A A Yo7
(fE 25 C.An = 0.158,Ae = 22.3) 631 & HI
A BE (BME; TCL, HA) , @k dekl RL-
014 (ay= 31 pm 'ya, = 3.1 pm VYL A ET
MOBHA B RDD s ] R A BRI BRIV IR R £ Bk 2 12
LR (AAEM; K 2% Ak 5 MR IR WD |
RN MR = R B (TFEMA ; K24 k=24 LA
FRARD ., BEZKEPS W AR T . A 8
¥E MM, X — 2 aifk. AAEM M
TFEMA AR P fb 22 S5/ sl 1 s,

J\J)(OV\OM \’H(LO%F

AAEM TFEMA

1 ik AAEM Fl TFEMA (451
Fig.1 Structure of the monomers for AAEM and
TFEMA

P 4 A B BE O 58 3R A W B Y 45 4 (Leica
DM2500 M), 4 fh £ I 12 A (SCA20) il 2 2
fikff . 33 AAEM 1 TFEMA 19 #% G 2 4 i
(VNMRS600, & [ F¢AiF 16 1 £ 0 L4 ] LU
PR FER Y R K-T kB R v, #
FHAH Bk 21 Ah % 3% X (FTIR) A9 28 9 4 I 5t
(ATR) 4 74 A1 X BF 28O f 7 BE 3% 1L (XPS)
(Nicolet, 3 [#; ESCALAB250Xi, 2 [E) X 84
Wy 2 1 4 5 AT AT .

22 SI%
PS/BME I## (w(PS) * w(BME) =50 : 1)1E

BEES DY A LA 1000 r/min AYHEBERR 50 s,
Wim A AR IR AW (0 (YO7) + w (HFMA) * o
(PHEMA) = 8:1: DiffE PS/BME % )2 L. 7¢
18 CTFERIE T LA 5 mW/em? B4 GIR
A 0.5 he RJEMHEFCEEECHE TR S h
DIVERW S . K RA W E T RV % b k4T =
B ik 0 CHE AR ) %200 W, O, 10 Pa) . £ 4
5 min,

il B A W0 8O A A ORE T L R
w(Y07) : w(PHEMA) : w (HFMA) : w (BME) :
w(RL-014) = 40:5:5:2: 1, FHEHIENK
iR LCs A A M & OFATHED . i)
G 5 pm (BRI . R R R
4 RS RS AR VR & R TOER L 7E 10 mW/em® (365
nm) (AL T IEYET b, G BRRR A I % it K
200 pm [ 1E J5 % . AH T[] B 30 pem, [ B 348 43 i
o, HARER AN .

3 4R5#%

31 HEFUWNKREASHFMN

SR FE B 5 B AH WA Y07 ) R A 2
R AWy R A AR, AR SR Teas 2503
TEAHZRHETS . — BN IR T 50 1
Tii] F AT 25 PEBE P 2 Teas S 5000 (19 22 (5 (A ) (3
iR . AAEM #1 TFEMA 475 Y07 4+ 1
[ () A fE4Y 54 0.187 F1 0.046, X VEH] TFE-
MA HR S 55 F R AT G . b T HERR
f R B, AAEM fl TFEMA R 4 36 114
M5 HRRE G R G YRR RE () PAAEM
A PTFEMAD B 35 0L, 38 o 42 ok A 00 = 430 000
PAAEM #il PTFEMA % H,O # CH, 1, 3% fik
fOf o ok i A L R M RE. 45 R kW
PAAEM #l PTFEMA W& H g4 510 28.2 m]/
m” Al 27.6 m]/m’, BB = 19 R W RE 4 1
P, A% R SR AR B B 5 & B AAEM AN
TFEMA R FERAE T B . Y RN K-T
Pt A Z e R 2500028 0. 92 F1 1,04, [A]
AR

1T 36 0 5% 245 K0 AN ) T % 9 3% 1 4 A
PR SCR R W51 & W% T8 RS WA )2 1
BEWME I H N T AT LR R AW AR EIEE I



1250 WS Bos 5 36 %

A 20 A . W 3R T 5 A B R S AT RN
B2 W2, A Z Bl 5 min, B
AN AR BE 22 18 43 3l A 44 o ROVRS Al R10, 4n &l 2
fis .

¥k AAEM F1 TEEMA 74118 b (1 X 3 78
T AAEM BB Z I (C= O) .1 TFEMA

Y07/AAEM/TFEMA
Raw
PS/BME
—~ | | |
S He e
- ’ i
sk 1uwe
RIE 5 min RIE 5 min
g
§R°|R5 R10) _| 5 | | “‘J_
LA A L—[) |

Kl 2 sl kUK RIE o #

Fig.2 Surface initiation and RIE process

(@)

-CH,- - -CH,
-C=0—

X
g ol
g -CF,
|7}
g
= M\//W

—R10

—Rs

—Ro

3500 3000 2500 2000 1500 1000

Wavenumber/cm™!
®)
2000 [ Jc=0
[Ccr
1800 —
= 1600
<
2
8
g
< 1400
z
1200
1000
800

RO R10

R5
KH
K3 RO.R5 Ml R10 i) ATR K% () L &L AAEM

1 TFEMA YRk i T AR B 53 (b))
Fig.3 ATR spectra of RO, R5 and R10 (a), and the

characteristic peak area integrals of AAEM
and TFEMA (b).

BT OCE (F), 0l LUET X 3% 26 5 AF B BE A1 98 47
Mo WARIE . T8 SN B 20 Bl J5 B9 A 5, RO
R5 A1 R10 A3 T A [A] % B 1 2% 1, X Lk 47 21
SN HTAE C= O Ml C—F, kb3 4 315 i/ 21
WEME B, WK 3Ca), ROLR5,R10 Ay il £ 78
1 100~1 400 em ' Z [A] 5 B o AE 8 %6 A9 3 Bt L X
YR F—C—F, &M, 78 2 854~2 941 cm ' Al
1456 cm 'AbAYSE CH, A1 CH, A9 57 A2 il %
Weiks, AAEM F1 TFEMA #7776 fif 8 (C—
O—C) M EAT 1106 em AN BREEAL
F 1730 cm ', 3% 2 AAEM $#AF W2 Y s, I H A
RO F| R10 i 4FAE W5 2 8 3 . 1 176 em™ ' ~
1169 em ' &E—C—F, (Y. & TFEMA /Y
FRAEE BB A Z — ., 31X 5 23 04 19 04 58 A RO 3] R10
BT REMBS, AT T RS E
B R C= O AI—C—F, 4b Ay 45AF W pE 17 B4 9F
X i 3(h) . W LLAE B RIE B[] /9 3
n.C= O & & s, ok 2 3 PAAEM 41
O3 FE B A WD- A S T A i b B A T AL A
#HAL, MR, —C—F, WS HFRE RIE &7
R 8 o i BEARS, DL PTFEMA 20 23 76 5 1 Ak &
. XA AR — L K PTFEMA 15 5 i 4b
494 A o 100 B 55 R b A S PR GF A oy S TS B AE
R Y- 0 S A SR AE
32 REXEMNKREASHZM

ARV A 5 B AR AR S R e R A
Wy ik 2 D 4 26 53 K B, — T TG AT DA e R UAR 2
PERE 22 85 KB B A X 2R A W 2% T 4 A HEAT IR AR
Iy —J5 TG AR AT DA a4 i R A A 43 B Ao R 5 e
REMAN ., 7EREG W BOR &S R E
SR 2 115 R A YT 50 RUAH 43 85 1 B Rk AR AR Ak
KL ZE AN [R)DEa R #E47T 3R 51 &, TRFT L X R
ARG A S WAL B AL 5y 2 . AAEM
il TFEMA WA~ 24k h , AAEM & 47 3 £ 1k o
£ (O 1A TFEMA & F Jo % .l XPS Xf F
AC R &R FAT I AT IHEWR R R & Y 5 R
A

XPS 45 B4 4 (a) ~ () Il 78, Cls, Ols F
Fls 057 & 4> BI7E 284.6 €V.531.6 ¢V Hl 684.9
eV "l RIE R O, , X & S8R mATT
RO a2 b, It AR RA TR . X Hui AR
JCR MR AT LAE AR R A R B R TR
KA T BB, M B FEE RN 5 mW/ em?



A RS W 0 2 T A A R A B RS B R A O AR RERY RS IR 1251

55 9 1] 2
(a)
L0 5 mw/em? o C
0.8- F
3 o6
a
@]
0.4
0.2
0.0 . , : , :
1200 1000 800 600 400 200 0
Binding energy/eV
©
L0 — 40 mW/em?
0.8
3
< 064
Q
O
0.4
0.2
00 AL
1200 1000 800 600 400 200 0
Binding energy/eV

(®)
1.0 —20 mW/cm?

0.8 1

0.6 1

C/S/(a.u.)

0.4

0.2

0.0 T r T T T
1200 1000 800 600 400 200 0
Binding energy/eV

@
L0 65 mW/em?

0.8 1

0.6 1

C/S/(a.u.)

0.4 1

0.2 1

0.0 r T r T T
1200 1000 800 600 400 200 0
Binding energy/eV

B4 5517 10 mW/cm?(a) .20 mW/cm? (b) .45 mW/cem? () Fl 70 mW/em?® (d) 48 4G T il 55 A 5 B9 XPS 3% K,

Fig.4
UV intensities.

HaE) 65 mW/cm®, B 5 R I AT C & i 5 1
Jno i F o SR R A, ok R U, ZEAR
JEER T R AR AR S R PR PAAEM & it L 7E
EOGIR FAy/0, M PTFEMA B & & 28 (kM e, 78
OB NS EE S, BARNITR S &P GE o
B TR B RN LA TR L

R 1P ER B E N BN 1 1385
RAR AAEM fil TFEMA TR 5 R 469 R
b7 b S2 BRI R Sy XPS B il A5 By 50 0E, 9F LA
HELREGY L, WA RGO, C iy

XPS spectra of samples prepared under 10 mW/cm’ (a),20 mW/cm? (b),45 mW/cm? (¢) and 70 mW/cm? (d)

IR FE N 77.9 Y BN E) 81.5 % . 1 BEIS (A i o o5
Feh 82.2% ., MR MLF LR M 22.1% F
2] 18.5 %, B TR A o 17.8%0 ., i
IR R AW S TR & R —
B, 5 WM MHAENEL Y PTFEMA £ 5 mW/
em? OLIR T B &R 68.5% , B L S £
12.4% . TAE 65 mW/cm” & G50 T 19 & 2R
57.9% . 5SS IR T . 5 A A A
21 PAAEM 4 73 & & Bl 2R 4 6 5 09 3 n )\
31. 5%z 42. 1%,

x1 ERRLNIEETHEHFERHTEMRESY ST

Tab.1 Proportion of elements and polymers in the samples prepared under different UV intensities
H A EE R E L/ Y
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5 20 40 65
C 82.2 77.9 80.6 81.3 81.5
F 17.8 22.1 19.4 18.7 18.5
PAAEM 43.9 31.5 39.3 41.5 42.1
PTFEMA 56.1 68.5 60.7 58.5 57.9
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70 1.172 3.983 28.3 57.5
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