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VHR study in negative dielectric anisotropy

liquid crystal mixture
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Abstract: Voltage holding ratio is one important reliability property of liquid crystal mixture, especial-
ly relatively higher VHR value can generally relate to better line image sticking performance. In this
paper, we focus on studying the effect of alignment material, charging voltage and temperature on LLC
mixture’s VHR dependency. The experiment is based on test cell measurement result. We use test
cell which is made by different PI material for measuring VHR of negative Ae LLC mixture in various
voltage and temperature conditions. Experimental results indicate that test cell’s VHR can be influ-
enced by both LC material and PI material. First, the LC mixture with large | Ae | has related low
VHR. In room temperature measurement result, VHR goes down with charging voltage increasing. In
high temperature, we have a reversed trend, VHR goes up with charging voltage increasing. Mixture
with large | Ae| has more polar component which may cause a related low VHR. In room temperature

case, higher charging voltage generates more ionic impurity and the increasing of ionic impurity causes
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VHR drop. In high temperature case, test cell has much more ionic impurity naturally than room tem-

perature and it causes a residual DC during test cell charge-release cycle. With the increasing of char-

ging voltage, test cell shows VHR goes up and test cell’s residual DC becomes much worse.

Key words: negative liquid crystal mixture; VHR; PI; voltage; temperature

un\:

1 7]

A R 25 (LCD) B HAR BN (5% AIR4R
St DIAEAR L SR T R AR R AR AR TR R L
SAE AR 4 =X {5 B P RS Iz R

R TR NN E N =R NN ()
LCD 7R IG5 1) B3R A ke B s, T aX — 77
KA AE T 1 R e B L 6 B PR e L
MA CHDR S8 AR A, LCD 5 75 #5% 1) 7 &
I il T AR B TR R . AR I AR B
JELTE LCD 43 $F% H a5 7+ i [8) i 15 3= R 3
— RN TF R AR T 28 05 RN R
fiff PR B 1), SRy T R K — R K £ ik B £
PR AR AR B TPV L T A X I
e s SUVEWR A 7E FES #5120 X 5848 B 52 TH A #0R
(435 Bh 2 7 o e LA K 37 3 A 3 R W T 6 R
W B YRR FES $4 AR sk
S LCD 7 $ A8 i B A

JITVE B T R I T TR R R A TR
AR A HL R B2 1 T/ 50 SR R W B A 2

W AR R B9 A L B AT TR R 7 ) Y
e, MIEETIMAIT WM e A FHEE Ae=
e, o UMK SR RERDFE WS A4 R A HLE B
ZENTE. Ae WU T W & 50 F A B LU AR ] R
MBI A P B . 4T o0 1 25 0 TR 5 A B
FERS L VS A A ) SR R e T TRk
B OB W R BN Z BT e e
Il Ae HAB LA/, T EA LK A 45 ) 57
PE B A o TN oy il S A A AR R . IR
AT A WA DL R R, Ae Y Ty
T AR 1Y 5% R [ ) B, Ae 3 K S 1]
1 SOANCR [ 7 4 N % s e el 138 1 B i e e
S £ JE TR GE R A T S PR A L A% 1) SR R S
A0 LS ] S PR Y G . VR TR T Y
BRI A 7 20 B 1 R AR A F A 1) S M, 2
Ae R IEAA R, WA 40 T U LA 7 I L), 2 Ae Sl
FUEI 4 FAE B b T B S e

£ LCD $ 7R JJT R 22 42 T 1 ] e, 2056 7% P
EF X LCD {5 #7122 OR AR 45 35 54 ™ %F . LCD
fa 8 MW LA MR 2 W H, i 5% 8 (Image
Sticking) "I & LCD {7 #i4 I0 3t v oy 5 22 11
Mk H =z —.

FRAG S 15 U1 e S 7 I i L ply T A TE] A 3R
3 T B0 b 53 10 % 0 0 Tk 1 B i B 1 9K B L 8
(475 Ak, LA 11 B 42 00 3 B L 24 B s i T ) 4
J& s LCD EATS 88 R LARTAR A G 1% 1% 1% 7T D 1) 1
T PR 2Z R AR . SRR R 2 R0y =0, 1
B LB BRAR I IR Ty 5 2 HE 2R B AR AR R
. — AT LCD b hn#gk— B it [a] f4 22 1 4t 4%
B 57 I L SR S U0 4 2 b e K B (N 128 UK
BB R S TR A T SRR 4
TET M B A5 i 2 HAS

FEAZ IR B A0 A 9K 3h L 3 A B R A
PRS2 [0 52 507 5 g AT RE (I A 4 7 Pl
T WL T A e A AR L WA R R A
I I, FEAM IS VR FH T S WA b R 6 A 1 4 7
HAT VR HL 3y 1) BT (1 A o R A TR A B
T HL 3 5 1) 0 72 X004 A S B A 2 A AR
I T B A — o 3 AN FEAR R . (D R4
BT =B AL . (2) 40 T HIE 008 T i AR XS
MRS A . (3) 40T [ A5 AR Y O A Ak, A
HL 6 A B 1) A Ak AR TR A B2 b, 2
F 43 F iz sh i TG VR L 3 19 A e e /e
T B 53 7 8] 1) K R A T 1) A Ak 11 2 57 7
BRI (240 10 °~102s . HEHEK),JET
LT N N LG R R e B i A T e
7R AR R AR A A Ak 3R Ak 1 R BT RE R 2
ST RHE BN U Z By e B BB ELR
T S TR S T R R B
SE (1] 3 B8 L TR A 40 B4 00 A Ak L VR AR A A
PR 2> e 22 5 308 A B WG BRI R AR AR AL A
Mmiffi LCD 7= A 5814 .

BRAG I 32 AT LA A AN [R) 14 2 Ak e [, 1 4n
WIHR A% A B8 A% 5 R nT LUFE BC R ) A9 8 1k 45 A
Bilhn =R R 1, =R R R . SRR A R 2 R A TH



5509 %3

i SRR AR RE F T DR AR R A BIE T 745

(5326 1 AR 3R AR, T AR 4R . EL58 LCD MR
BRAG T A 1 SR DR N 5 ok A 2 T A M R — A R
B ELAR S B . 51 4 A LA B S e 23S LCD Ay
R 2R FRAL 1 RV 5 17 28 K I AR AR L5 LCD
T 43 F TIOR8 £k U AT 0] RE SR B T AR AR .
— 7 T SR RE R LCD R 2% (4 FE A 1 R,
2352 LCD WBRARFEPE s 75 — 5 1 . LCD 7R 3K
Bl HL B TR )RR A 23 52 T AR Y B 1R
RS,

WSR3 — 25 45 5% HR AR I3 1 AR 5, E A1 1
i I) — T i 8 7 28 3k AN TR) s TR) O 0 sl ) R
[vi) L R CREL 25446 T T 17 2 DX 1 X S ) 2 4k 2%
1 o ek 5 3D 1) o R 0 R 1 AR A i 22
o — WO AR R LR R R R (VHR) 2
FAEL AL R W R ) 2 S I S
71N TH A 1 5% AR M CRR ) 2 26 5% 150 A B 5 A
P

AR S T2 BEART AN [R] T B S [] H TR 674 Y
Mk VHR 25 5,

2 EEEt

2.1 MR AR R IFE

R A P A /N R BT R TR ]
B — A AR R SRR v B A H 2 T I I 2%
VHR 2 & 17— 5o RN 1% RC R 48 X0 1
WA FERE 1. LCD TR E 4549 & VHR ] ik
JEHA B L 00 SCHR , AR SO AR, ME—FF 48
I 2 5 05 G R 2 8 0 R A R L YA A R
R A Eh A e S 4 0 S P B A A L S L X —
FEPEMG LCD 78 R b il Wi o B ) RC
W28 55 1 gt L BH L 25 B Y RC W 28 8 K
E5,

7 AN B A FELMRE (AN PTL AE ) (14 52 i
WA &5 580 RC W AR 5ok U8 1 W b & SR AL 4
Ak . FE it S LW TSR
] J0E % o PR 37 9 B ORIV R A e G AR R A E R
B RN MW AR R 5 Y ) A AR A
I, 25 8800 H B Ceunnee) 52 W 0 0 T8 5% £ T 1Y
A R UE W@ DN 7N N il S S S T B S
B AFAE 25 5 N3 (2) v R o & BT A I i &
) VHR 5% SR RXC AR AH e, R
FE 52 PR S5 L W AR R RC 23 32 B A1 [

REAY R 5] A0 e $5 T AS [6) PR AL B L A4 [R) 9
MEH) VHR 234 AR 2R B, 0 S8 B AR R 1)
BTEALdiy b S| M & VHR A MR K
A1
€ oo =€ | O8’0(zs2) Fe  sin’0(z,20),
(D
Hr0(z.0Rtgm K Z k.

VHR {H 278 J5 i — WA PR, B A R [ ik
FE A Bk . PO R T i K Ty ik A R, B
J& VHR BUAEMIT B ks 2 5. W R ik
SR AT TR R A CH S B S B R A
JE U 45 Y VHR Bl VHR = (V,/V,) X
100 %6 . T 1 AR B 3 W) 2 58 2o AR 4y 1 F B A i
F, 3 R v s o T L B T R S AR ST L
Py A A VHR fH ., X (2) 25 VHR [ H
e (VHR,.) #9315 2 20 A 3¢ VHR U R
FHTHE A

T T
C(OXRD
v, X e dr

VHRarca(%): ° 9(2)[10:

leodt

W& VHR WA N & 4t 516 G4 3
AR, VHR 48 06HE (19 2 2% M E 358 A R, 8 5
AN EE A TR VR S5 56 v i 45 IR & ) VHR 9 AH
Xof A A A B

B 1A ST R VHR B3 E . 43
Ay 3 H RIS GO IS B Be . VHR T Ak B
TS 1 rh Ry ik S B R A T AR L A
AN TE IR VHR M5 % N 60 Hz,

Charging

Release(Measuring)
wil | K- >
One Frame J

J Al

L~
Bl 1 VHR M % g K 2ol

Fig.1 Schematic diagram of VHR measurement '




S

746 W5 B

%33 %

22 XWHES

i & VHR M BE R L, VHR it
I I R, PT R R 0 H B R, W A R 11 22
SR &R VHR ., S5 b
HEARSHWME 1 iR,

SR 1RGSR N R E 5 AT PL AR
T AR VHR B2, 9286 1 FH W& n-
LC1,

B 2 EEVHE IR AR Ae AR AL AR TR L
JE /X VHR 0952, 03 & v 1 26 B A A
PI, SE5 2 ffi W & n-1C2/3/4, 5256 2 A il
i M RR B i OI BE T S 3R 34 ORI (U AE A F
W LIRS,

x1 BARELAHESH
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Item n-LC-1 n-L.C-2 n-L.C-3 n-LC-4
An 0.1100 0.1100 0.1098 0.1097
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e 7.0 4.7 6.6 8.6
Ae —3.5 —1.6 —3.1 —4.7
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Tab.2 VHR measurement condition

Item < Vs Tr~50% Grayl Gray2 MaxTr%
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