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Effect of different polyimide solution viscosity
on pretilt angle of liquid crystal
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Abstract: To prepare a kind of polyimide (PI) solution with self-alignment function, and avoid produ-
cing disadvantage effect (static electricity, particle, alignment error, etc.) on alignment layer with
rubbing process. a series of polyimides with different solution viscosity were used to research the rela-
tionship between PI solution viscosity and its surface roughness. Meanwhile, the relationship between
the surface roughness of PI alignment layer and pretilt angle( @, ) of liquid crystal was also studied.
The results demonstrated that surface roughness of PI alignment layer increased with PI solution vis-
cosity increasing, and also the 0, increased with the surface roughness increasing, but when the
surface roughness exceeded a certain value of 3.760 nm, @, began to increase slowly. It was mainly be-

cause that the high PI solution viscosity hindered the synergic motion of PI chain segment to diffuse to
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each other, thus forming the rough surface topography. This kind of “peak-valley” topography played

a supporting role to the vertical alignment of liquid crystal and then resulted in the high @, . A high4,

was generated by high PI solution viscosity to reduce response time, but the micron-grade Inkjet head

nozzle would be blocked by high PI solution viscosity. We found that when the viscosity of PI solution

was 41CP, its surface roughness of alignment layer was 4.830 nm, and the 8, reached to 5.5°, which

can satisly the two requirements mentioned above well.

Key words: liquid crystal alignment layer; polyimide; surface roughness; pretilt angle

|

uu\a

RWE W e (PD fy T H AL 5 09 B BE L AL AR L R
Ta] 1 E MR BE B W T B BB )L T
AT W & W7~ (liquid crystal display, LCD) 45
BRUCYLGE H PTBRE £28 5d BE 5 (rubbing) B[] AR
I 7 3 10 134036 1 (groove) ) 1 A 43 F [ 4 1)
JIFERTE S WA AT AT B0 K OF B B Y
iV Qi

TR it 53— Bl 7 1o AR i) 2 T 5w T Y £
JEE ST CO, ). 0, 3T LCD [ HL G PE g
S WA BSE A S A 7 Y 1O TET Y AT e N7 R PR ) YR
BTN RV O TS e b ER (N S N L = S 514
R TR A o LA 206 R YRt o o, s i) R sl A 1 30
B TR e

P& TR A TOUf8 A 3R AR — Ry A Ak A O B
PRI . W E AR TR g A (R S gk |
Tk g B S R AT e e A R G RO T BT A
o B4 M B (G K R AD Y 5 53038 FH R £ 306 5] A8
FTE AL F P AE BT WUMAR BR T T DL GE ek AR
R 1) I 1 S5 Ab A i ] 3 G i 45 e/
PRI | 2R T e TR T R A SR R L T
Pl EE S A SRR S

TR T VEAE SRR BE L AT DURR TR AR T Y
TO A H 0 2E 28 5 EE 4 (rubbing) T 20 A9 P B[R]
HeAFs W A 4 AR ) 2 R T RS (H R
YER 25 72 A2 IR0 L e L LT 1k 52 025ty 5k T B
] o DRI o 3 o il B e 2 A 2 5 A B ) B 2 A
ok G SRR /0 R R A T R A v A
LCD W@tz —.

Schadt MM S8 58 T F) FH i % % 3R & O
RO AL AR AR R 45 i 48 LCD Hum 2, X
o 7 125 592 Jo 2 ) P i 41 O't 45 1) S 4 L AR DG B AL

AR R el A5 R A R 43 A B Ia) )23 25 ) 4 A B
— o ALAEVE L 38 ) H 5 A 22 TR FE AR
VR A A5 R AR R 4y 1 45 1] S PR AR 3 4
R 53 5 DT {6 75 R 43— 8 BB 1) 25 (8] 3R A5
AEHED 3 4 fi Y IR BB ) ) ) T v IR
TEEERMEPARL, Yeung F SY &0 38
LT o A A 5 00 2 B/ KT SR T T e (5 SR T
) S WA TR A T AR T8 B — Bl oK O 2 B 32 4
HEA (9 40 K BUIR 25 4 o (4538 & vT LAAF 3] 0°~90°
B i /1 . Karen E. VaughnKE Z&M il % T 41
T T R T e 2 ) 9 AL, — Tl 3RS T TR Y A ot ik
W8 FH AR Y 1) 3 B BRI 5 59 — A 2R Tk e 1R AN Al
MBE , FAVERR & 5 7 0 K SF BRUe) . T 2 70
R B2 Y R, T 0 3% 2R AR Ak E
0°~90°,

AR S0 38 3 B — RS B ) PLIE W
T R A R SR A% (TFT-LCD) i) TET Al
FREE(CF) 3R T v 7 W ) 85 3 3 it ) Wb ol o
WAL T AR EEEE PL#E TET fi CF 3% 55 5L -
RS A R TR 50 9T T PR %6 5 5 1) B 36 1
FHRE BE YOG R o M T I A 0 1 76 AN [R) 2 T HL A
JFETR B TR , PR T VR TR A L R R R T Y
ALK

2.1 BREBTRRBRN &S

AN T 286 B %) 2R Tk LU e V5 Wl NCK bk = 23 4
B R A 3,34, 4 - A B U R —FL 3. 5-
B R TG . 4,4 - B 5 R W B LA 2
1+ 1 4 NMP ¥ 700 v 45 3R ) 25 SR I 30 e v i . 38
T ) 3R A B I B I A5 2 R YA R Dy 15CP ~
86CP 6 FiAN[RIZEE MY PLIRW . A & 1
iRz



1040 VR RSN %31 %
(ﬁ ﬁ COOC,H,;,
C C
c/ Q Q w
T
(¢}
o o COOC,, 4
- oo | I
Polymerization | " C. Cc—OH
NMP
T i
(6]
COOC,,H,;
O
PPy
Imidization
/ ¢ \
—‘(X’ CH, N N—
H, /
e )
| |
(6] (6]
Bl 1 RN E
Fig.1 Synthesis of the polyimide
ANFFE P b S8k 1.,
®1 AAESPIANESEMHRE
Tab.1 Solid content and viscosity of different polyimide solutions
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Fig.3 Surface micro-groove of PI alignment layer

fm o3 B 3 R AKF B B e e AR .
3.2 PI &% E XN E BE 3 AR FE 19 5 i

F AL 5E 4 E B TFT B s (5 4 B E W
T HEHB 40 AR IR 07 b G T SR R R A L 15
R AN R 266 B 10 PT YR Tk JIT s RSS T 1 % 1T T A
Ho TR BE (] 5) . S5 SRR ]ORN F B PTRK
W5 A% T R BB 1) R AT — o B R, BB S PT
B 86CP F&{K 2 15CP B, TET 3% B % 1 B
I 52 T2 350 326 3 B 17 3., 3% TR B MK 7.006 nm
(B 5Ca)Wi/NE 2.023 nm(& 5(H), CF £mIE
S K R R B 0 AR A LR S LT TFT MR ) 3%
T AT AL HAs e TFT B B 2 i 51 e H
FHRE .



1042 W5 B 531 %

Kl 4 TFT RmET IR HE RS 1.166 nm
Fig.4 AFM surface topography for TFT glass, roughness is 1.166 nm
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