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ABSTRACT

In this thesis, we will continue to study the structure and design of PA-FFS liquid
crystal display. The liquid crystal used has positive dielectric anisotropy. By changing
the electrode width and the distance between the electrodes on the structure, the light
transmittance and response time are discussed.

By using the special trunk-branch structure design, some of the liquid crystal
molecules are deflected by an external electric field. By this way, it can create virtual
walls that can help speed up the overall response time.

First, we discuss how liquid crystal molecules rotate under the electric field, and
we discover the main factor how the liquid crystal molecules rotate in the rotation axis,
which causes whether the light can pass through. Then we will see how the liquid
crystal molecules rotate on the rotation axis. In this thesis, by changing the width of
the electrode, distance between electrodes, width of the trunk, etc, we can understand
that size matching has an important effect on light transmittance and response time.

Second, it is found that no matter changing the width of electrode, the width of
electrodes, the width of the trunk, etc, there are obvious changes to the overall light
transmittance and response time. In pursuit of high light transmittance, we must
choose to use large electrode width or increase the distance between electrodes, which
can greatly increase the light transmittance and reduce the operating voltage. However,
to pursue a fast response, we should select to have a small electrode width or small
distance between electrodes, so that the fall time can be shortened. For the trunk, it is
found that the larger the trunk, the light transmittance and the fall time are both
slightly reduced and shortened.

Finally, under the same pixel area, we change the size matching between
different width of electrode and different distance between electrodes. We found that

iv
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there is a best match to achieve the best fall time and also to achieve the best results

in both operating voltage and light transmittance.

Keyword : liquid crystal, positive dielectric anisotropy, parallel-aligned fringe field

switching , virtual wall, fast response
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Temperature

B 18 R o B S HcM G

1.3.4 @t 4 584 12 25 (Elastic Continuum Theory)[8]

d Carl Wilhelm Oseen f- Fredick Charles Frank $% 1/ & & 3| ¢F 4¢ T 311 % &2
FEALR  BLVREDINAT UARIRHAF LA B RFHE - A
Vo s 2 B A% A ut B (Splay )~ 4= & (Twist) ™1 2 5%+ (Bend)

i%ﬁi‘] ‘\\_-E\ » 4o Eg} 1.9 EL%%T’F > m 9“’*‘]‘&‘]’2@@5&'&%‘&?\\ Kll N K22 > K33 ’ ii

=%

—‘,E!"Lf;’d:; Kll‘KZZ\K33:2:1:3°
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[a— >
O S 424%7
Splay(K,;) Twist(K,,) Bend(Ks;)

B 1.9 i & A 3 B B (Splay) -~ 4= & (Twist) ~ 4 ¢ (Bend)7+ i B

Mok Mg d R BR S TN 14994 T

1 , 1 ,, 1 2
Fa = 5K (V- n)" + 5 Kpp(n- VX n)® + - Kzsln XV xnf

X 1-4)
A pd LA R ER G P R EIE A

A hfd i F, o Fode™ & 155 914 7

% B
e

1
F, = —=gyAe(n-E)?

2
(3¢ 1-5)
P15 R EFERAEXFITHRE A T g R o B
AP A d v d T N1-6 74T
F=F;+F +F
(3¢ 1-6)

1.3.5 2k £

BEHTHRR LA fHF 2

I EEE TS R Ay Xy

(' Viscosity ) if‘u{- B RE R Rdice BAF G
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ERAENORBATOF B §RE RARF AL F SE4 06

AZZafF viERMWiiddR oy i 8 g o7 B 110 274 7 0 @ AEF &
B Gt d TS 1T AT AT o
A
—
T ov
0
AN N
B 1.10 ZF 2 &7 £ B
L
oV RFREAE
oy
(% 1-7)

# gk B R R b e AkF GBS Boe o @

FEF GRS AR N
T AEE GHCA B AR vy M AR R ARF Al Yy, 0 BARF
BF PR G M Ao T B LI TR T o R Rk B AT R hgRiF Akl K

AE Gy N E RSB EERNT S B E RER T A1 (T y, - d?) o

=

Nl

M 1P}
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14 7% S Bt Benfi 7
1.4.1 7% o o1 & T#s:‘é
LT EAT G P GFEERY AR I TR BRI 7
+ ke % (Analyzer )~ + 333 24 (Top Glass Substrate ) ~ jjg & 5 ( Color Filter ) ~
% do & (Liquid Crystal Layer) ~ % % % #& (Pixel Electrode ) ~ = * % #& ( Common
Electrode )~ fiz # & (Alignment )~ & I4 4 ( Spacer )~ & %7 & %82 5| (TFT Array )

= 333 45 (Bottom Glass Substrate ) ~ # 3= * (Polarizer ) ~ % & /& (Back Light )

FRETRLI2ELSET BASSERTT

LiERA

AR

HEEEA

EHRARETLE

THEBE AR

Tia®RA

—* AR

B 112 % & 87 B A A W
R BT BAAANRILL > Ad FRRF K LT HEFRHIRT R AL RIE

ko @ FIE R LB BT RIR Y ARG KB N R b B BE B 2 iR

R gjé'z%; KA eT3E 33100 E LA oAy TEEANTR oo BT B o ¥ 1Y AN Al
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>

B BES L ERE D AR B R G2 ka5 ¥ 0158 A 1F (Gray

&
[e=2

Level) srea g kit > BB H PR BE X R Gefpirut B LR > 22 2 b
Al BB RETEFRLETEIREI AR Ik o
1.4.2 /% & B or B chgjir

WL om b EF LR f ko BEAEF TN (Twist Nematic ) $ji ~ PA
(Parallel-Aligned ) ## ~ VA (' Vertical-Aligned ) 3 ~ IPS (In-Plane Switching )
ik 2 FFS (Fringe Field Switching) % » 2 w5 H R4k 800 2 g * o TN
chigfifs fHE U Z 2 XS AR Tk BPFFRE YR RSP R
PR MU AR RSNERT R NEES A SPAFEFRZREE RS SR
BRPIF R or g cofp atif 0 3 FREOF RE R R EAH R IE TALE R
A VARIFifw i > vt “TUNEFTREDE RERL > A% TR
o KMEEE LIRS o SRS B RS IR R 0 R L2 R
Wengtt B IPS ci o B A K TR0 g FVWRET R OVARE 0 R A7
BPEFN G NF)F AT G REDE 2 S B HoesRE FFS R E 5 7 st

IPS @ 2t ® 1 % erdk jir o

1.5 % & B 7 R ehk T g 5

1.5.1 T & S Bg o1 H i

1996 # p * s Hitachi = & B % 1T 6 5% & 7+ $£4F (In-Plane Switching )
FI* HRAME RRAE PTG 7 BVARERF ORI LB FRRE R
PoehF P2 ik ind DEARERF AR LD BAPP FT LR
do TAL > TR s 2 TR A S penn

TG Spdhs BT AT R AT T W 113 o1& 7 o f1* % T4 (Pixel)
2 5% 74k (Common) K E T A 457 § T REF > 44 KT
FETH A REA T KT e E SRR g o & BT RS 1
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Deadzone

Electric Field

common

( Back light J

Bl 1.13 T 6 S (IPS)Af 7 + 4% 1 Bl

1.5.2 18 % F» 5% 6 B o1 $07(9] [10]

F]15 IPS T o Spd B or Hlrenk 3t o Ao b Bl LI3 ¥ BT AL P w2
ERER SN ERXIPRT T HPERE R T AR L FAp TR 22 7 4
P TR T FRG T o

IPS & fif 7 i enA 2R 2 %> F AL TR ARRDAL AR T
BT IE ALK O P RS > B B BT S K o B (FETF L AR
TS LY THROFIER 4 ST ARG T RS TR - B T

S BE AR T G F 0 R IR E TR IPS § 4 LALF Flapee 57 ik
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L bk ek g PR 0B % 3Bk $ FES (Fringe Field Switching ) &g 7w $i -
K f2 - TIPS e gk o
# 4% e 5% b FFS (Fringe Field Switching ) & 7+ $Fezk 3+ > 4o F B 1.14
PP o WP BRI L MR A AT AFE AR hE % 74 (Pixel) 1 Z £ 1§
& (Common) A B » -2 % 244> T A B AF > xRV E F
3 T2 B 4e- k4 %% (Insulating Layer )> @ + = éhd 3 T &R L4575 o
FGgIamP o BT R T RESDTFEE  FF TR

TEEEFE R FR AN A PTRTT A KR kT T R A TR

RS F s RHRIORT S e T A A EEo Aoy SRR TS S
FFS 2 IPS 4pt » FFS » § ¥ R L & chif 2k Ff2A IPS % 22 ® e F 5 5
FFB"?YE"

o o o o o o o e

__________________________________________________

o o O O O
o O O O OO

/XOK\ NONOMNNOILYOINDY

pixel Insulating Layerm

common

( Back light J

B 1.14 3# 5 H-ocsp s (FFS) 7 R,
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Chapter2 P ed{Ba~ }f’e'r)éf

I £ 5 il 5 o Th
FRR S A+ BB R 11] 0 & F & 4R g g3k F Glic(y,) 0 & B4 %
B()F Mo A% R K ARG M@ 2007 EEABE L s T LI L5
% B 413 AL P 7] f % 3en 5k B (Vertically aligned fringe field switching,
VA-FFS) i 4 E12] > 117 2 17 RS i o & 5 i Bl it
egF i o R % R JOR R By K {%ﬁﬁ i B B%# (Overdrive) s 3% ki 7| Eig

T

AL FERHAREY N E R TEES Y BARTH DRSS T L DT
BAREEI N E 2 TR B4 S A5 3 R R Rk Ak E e

EARafp it dg 4 o

Disclination

2.1 VA-FFS T 1844
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JER21P 3 HRTAEREE > FIA T RIEREASF AL AT S
R A R ES A2 Pt ARRHAFRIFRADLI RS R
# 5 4k [ (Disclinations) » @ & B 42 Ko inds % 0 A PP AR L Bl b HR S
(Virtual Wall)[14][15] - ie8cf 5467 2§05 200 b 538 7T i o A 5 8
0§ F s iR 4 (Restoring Force) » fvh 4o TR A R8> 3535 5 5 fh o0

Fesoip A F s L Bw PR Loz & @EMR LA DB R

B fo A S RS o w I RS e 2 L EF R A G i R
SR F N TS TSR S R P T

ViR ERACER T b 0 £ R PR -

2.2 AR TR A G H s

KT 5 8 4 s SR 5 (Parallel-Aligned Fringe Field Switching, PA-FFS) # ;%
oA A € 2 E F TR - B2LTE ehfiew & (Rubbing Angle) » 3§ e -
BREF RHATERF B> SRS F §XIAF LG b T
4 (Surface Anchoring) ¥ & » R e & & - H SR pF AP R o

2006 & o §x® % 1+ & Tae-Hoon Yoon #3222 H= g Bip#k e & 5 F

e A S F THRAK T 7 G H e sk SH[18] 4o TR 22 974 T o
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: — Top substrate Rubbing

— Equipotential lines Y
Pixel electrode

Z /Insulatina layer
—2%, Common electrode
— Bottom substrate

B A B A B
fm i1 imiI
c

B12.2 (a) 5 PA-FFS 136 frfics & 2% i@ (b) 5 @ % PA-FFS(a # 07) (c)

d

R TN E A TE(a=0) ()24 A LRE F T E[18]

FB220)F UFEROPAFFS chip e A3 Hfer 4R B4 224 - BE
SRR G NTHFE RS ELTHER LR - B2 e o a B 2.2(0)
FUEREK G0 R REFRINRLA T e L E o 8 BB Ila
AT g @l A2 AT R > A AFFTRIE A REMNE TR
BT IEY FBEE a3 TEATHR? o PRI22DMGZHEZREE D
HzrA- BERB Fle RIBIHEEFR ISR HAF DT HEA 7
SR ATAZTRGMLIEEES L P EPI R e ’t“‘ﬁéfi&@&%ﬁﬂﬁﬂ{i
B 2.2(c) % Hm BH > R ARBARE LR HAF P RETRRE

TER23VUERD  FAARAOTHRETAE I BT RFAE P&

FEFEF LR A ARB W FTEFAER AL -
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354 |—=—10°_FFS
{|—e—0°_FFs (W:L=2:2)
—a— 0°_FFS (W:L=2:6)
1|—=— Alternating tilt

[ 2]
o
Il

Transmittance (%)

L& ]
L i

Voltage (V)

W23 7 kS TRET SIS RRF[18]

MR 247 & %E%?’J’ TR HBA”\—+m'i B4t H %Kf@if%ﬁﬂ&%iﬁ’ '&%gﬁ%’;‘é
RS S > Bl REPFRFER > mE SR o P B RE -
B LR B S AP rER - 2w ﬁ?é%ff‘)i,ﬁpﬁv Ap b H %K@EEFE'F

PEHRE S 3 AT RS R ERAA S DTS B RER M

e 10°_FF S

o 0°_FF S (W:L=2:2)
e 0°_FF S (W:L=2:6)
Alternating tilt

1.0 4

0.8 4

0.6 4

0.4 4

Normalized transmittance

o 20 40 60 80
Time (ms)

W24 7 SHE 3 pEE EHE - 8 SRS

23 Ay 6
Fliphd PR AL KB FRFANEERE SR LT B

CERBEATEY AP FAREY AR HER RS PR SR R AR
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%frgﬁwﬂi& B(VR) & €937 B (AR)zE § & M it » R Hlgr B
,T};a, Ttk * B e mig 22 &sh e WAY U F ke P NR LRt AR
SR RERHEFHEIEIFHARANLE G - BRITE OO L
mh - BRAREDEI[19] e FABE L my FHEE A 2020 77 0 5 £
LR AR AP PRk fen BB Tme B B[20]0 kv P R 11
WrH LhiIEfpe ERTRNAL R R EFR LS DTERFE L G
T F 2021 £ FABRPELARRAE LAY LARL AR RSEL £ATE
FrRl]7 L3 e AEERF AR 2 RALRHE RATHRE &
VA-FFS } § 7% 3D chitif > 40 + &5 § £ 77§ 92D PA-FFS 34> 31 % [22] -
RAPA 3D PA-FSS chfa 7 » w b miig o F1% 4o » 2834 2 TR RE 2 B
iy o e EARL 6 o AR RAFORE A LT LR E R

NSNS LR ES R T
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Chapter3 R 2% -8 2 HUR R &N

3.0 WEEEHCA ] 4
rEh < * §E B o 2 Sanayi System 4 47 #0 #8 TechWiz LCD % i& (7% & e

B AT AR AL S G 2 PG AR o d AP Y DA RFIR D

TechWiz LCD » # £ £ & 5 R B4 & e TechWiz LCD #-#52¥cF - B 1 § 2en
2R a0 P R R AR A P R R o T AP AR R B

* ol H R ) R R S e RO R R > TR L R
AEREEFORFLAREBFERE > A 32 L2 F DT & "‘ﬁ. o m TechWiz LCD %k
UL AFERPFE TN NERLPS GEES AR BERERR LT

& TechWiz LCD #048 A 478 416 » £ #0708 TALEFIZ 8RB

32 F KRN L

\\\?{r

REFHRT R 0 FHRT AL S B IR EN Y > ¢ 7 Sk
(Material Data Base) ~ & & % #3X 3+ (Structure) ~ 3+ ¥ 4 & (Mesh Generation) >
% §o 4 7 (LC Analysis) 4 2 % & 4 47(Optical Analysis) > &7 k#-€:5m /i 5 FF
B AR o

3.2.1 #1# %#(Material Data Base)

TR B30 A el (T4 G BT SR B A AR T B RO ER
kB AR R MmN SE o ¢ 7 7 R & (Liquid Crystal) ~ & 45 &
(Insulator) ~ £ & (Metal) ~ i #= 5 (Polarizer) ~ 4p = 2f ¥& 3 (Retarder)!” 2 424 g%
% (Color Filter)% #15 » @ TR AL G iy ¥ B R TP (7378 4L 5

FHES
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Material List LC Insulator ‘ Metal | Polarizer Retarder | Color Filter Graph

Material Type & Elastic Constants Refractive Indices

= @ Constant Ne (Real 1.619 Ke (Img. 0
ZL1-2293 LC Splay (K1) M3 [pN] © (Real) (Img.}
2L1-1565 Lc > No (Real) 1.5 Ko (Img.} 0
ZLI-5200-000 LC s Twist (K22) 5.9 [pN] Catch A2 A3 A4

-, Cauchy's [
ZLI-3700-000 LC ® Dispersion N=al+ 25+ 20
Bend (K33 = 7 [ - 2 N g
7L1-3700-100 Lc end (K33) bod L ormuia ) Sy
i (= A1 A2 | A3 A4
BunpSim C & Dielectric Constants ‘ 3
MJ051937 LC . Ne (Real) ol 0 ol 0
MJ042761 LC g 1 184 : :
Ke (Img.) 0 0 0 0

ASVAC Lc E.L 133 :
testLC Lc No (Real) o|| 0 o 0
AV175 Lc A€ 5.1 ’ i = = =
UCF-2 LC Ko (Img.) | |
E7-01 Lc Pitch (+: RHC, - : LHC) @ Table | userdefine | Add |[ Del
MLC-0648 Lc @ Infinite ©) 0| [um] ‘
E7-neg Lc ! # W[nm] Ne (Real) Ke (Img.) No (Re
Rotational Viscosity
GLASS Insulator
OXIDE Insulator T8 lEasec
Si02 Insulator
POLYIMID Insulator -~
AL »)(whdd.) (Dsite ) £ | ’

B 3.1 & ST B

322 % &% HK 3 (Structure Design)

BETHmEF S % 0 1% TechWiz Layout #t %8 & 7 %453

ik
\_
=
NS
b
=
=i
&

W F- AR AL RB ARk T TH329 47 « hxyTatf 2

=

ERBAE A S AR T AT G R e R A A &
7

ST IR Xy TR T ARG B BRI SRS

|4
-S‘Lv_\;
s

e
R =

P

W6 BE R R BRI R e R A a‘%%‘“fﬁiﬁéﬁ“ FiEL
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Do D@ 0QH a/Qa88 A0O0OFET= & d00T X

B13.2 = 4T G i 5 Ho2(FFS) S 3K 3

FUR oy BTG HBHERG 0 50232 BRAKE DR RA L

z73 e PRI IR BB}é] FETIRFY %\#??*Q‘TJJ?\I?Q%’EF’

N8
i

YT ERI 33 AT o RER - BOE o AR TERAPEBELFRR 2
fht GVIE Rk B2k 2 TechWiz cndid 4 i 5 R B R DT EFBR L EP VA
B il o @ & Layout i F X Pl dic o A4 (Material) ~ 5 &
(Thickness) ~ & ¥ (Mask) ~ #f 4] (Type) % 3"3{ (RN - A B WU £ F 5 -
A %A hwm o Layout 3R E 0 R Fl At o BRI AF U E G E AR
s = K TG L RO B RS A Ak 403 § & & Layout 4

B FRR

F_k

WAz PR S S ER A ARG 0 A b 130 SR
e S R B RS RN A £ 5 R d(Cell Gap) c H AR AN S TE 4 4

WAL 40T T34 54 8 s RS RE
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Material DB : |G:\yuanchunchiu\Material2.db Load

Zone Name | Material ] Thickness Mask [ PatnAI Planar! Taper Cond. | Model ] Div. ] Est X[um] | Est.Y [um] [ Typel
glasstop GLASS 0.100 um - = NO - - 1 - 8SUB.
LC p-LC 3.500 um - - NO - - 1 - - FlLL
pixel ITO 0.040 um PIXEL POS NO = - 1 3 = -
passivation PASSIV 0.150 um - - YES - - 1 - - -
common ITO 0.040 um COMMON POS NO - 2 1 3 = | =
glassbot GLASS 0.100 um - - NO - - 1 - - 8SUB.

Open SaveAs... Add | Edit | Delete | Up l Downl Generate Close |
B33 = aipsd + 44

B 3.4 2 25 & BHF

3.2.3 38 4 = (Mesh Generation)

G PR B I MR PR A e f £ B AR 0 TS 2 S s iEAER

EN

kYo B FREFHEAORMFTERLGTE RS )

-F:%
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MR EREcE 0 RFEE L BT HEA T

File View Configuration Tools Help

DEEHFE?

| Mesh Generation : Please, confirm parameters. Run
@ Material DB
Mesh Generation |
BN | structure Design
(TechWiz Layout)
d Structure File

Liquid Crystal Boundary Condition

OmicaIAnalysis
%\q{ Electrical Analysis Unit Length of Mesh :

[7] Refinement

Max Length of esh 1] tum)

Gamma (>0): 1

e
TechWiz Viewer

o

3 [um]

Bl 3.5 ffazts 4 24

@

i Bl 3.5 ek b o K #ik(Layers) & B B K 2 2 K Bic B AURE BicX
ARG R A BRBAR S > o IR AT Fﬁf € ASHF o ARAR TG PE
SR o

",% T F UK A B(Layers) 2 b i@ i 53 3% @ %]+ (Factor) > F]F £ & FRITH
%Empéﬁa,T wfERE o B P Factor g+ 5 37 &) 2 10 EARS AR £ 447
AFELa kB LB on AEHY T B HmeHT Br FlirhsF LT
2o B SR Z] 0 #TL fk T AP Factor 3% 5 3 o

¥l 5 TechWiz -8 #88 1ot 3 T § BLen™ W W4T 5 0 BT IRF
AR B RERPEITT B T A E A B =& & (Unit Length of Mesh) -

BEA AR ARG 0 E A pRTT FEOB RS, o A A R iF 2 (Boundary
Condition) } > fx #h1 2 y dht K 2 F 3 = fAiEH > &8 2 (Periodic) ~ &5 |+
(Mirror) 2 % i 5 1+ (Continuous) ° @ o & 3 4% > AP X ¢ K B-bo] DE

ME AR TR AP ERFD B OEREE o
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3.2.4 % § %~ 7 (Liquid Crystal Analysis)

PUERA A B & 5 7 R EL(Voltage Signal) ~ & f 047 4 0% £ (Condition) 14 2
M ELF R R (Signal Data Base)= 48 > T & € i - ) nEim i 5 o
1. % /& 2 55 (Voltage Signal)

TH 3.6 S RBABLAR T AR T T UREIE 3.6 v G AER
(Initial Time) ™2 % # i+ pF ¥ (Final Time) ° — L@ 2 A= 4oPF PSR 5 00 @ % ok P&

BB - TR

“‘»"

| R

W
[

FLdAPLIRHEAF - BB - ArhsF s
BMRAEXRHAFHP o F L L EF AR LS FLEHERLAT I PR -
PR b 1% (Time Step) ) &2 B e M FALE B ch¥ g M > S & Ao p) & 0
PERY > B P 5 D enpE B - Ll B AR 8 il AR e AT &
S F P 1f (Data Output Step) & & F ot gtz 2 7~ LR 1 - L4
PBooArTR36F hl RAE L EEEAHN A GHI- LFR hH Y
FRAINCRE R FURP LAk L F - SRS S M- L5 5
it STV TR A R - BTRHE- LR MTREIESY

PP n 2 A AT RREF PR RS, F &R R 7R EKE

ﬁ

R

File View Configuration Tools Help

L=g== -] \ ?
‘ LC Analysis : Please, confirm [
& Material DB
- = Voltage Signal | Condition | _Signal DB
>
Voltage [V] Time (ms]
. @ 5.0 Inital Time 0 [msec]
= Final Time 30 [msec]
| i 7
= 29 Data Output Step 1

Optical Ar e
0.

g\/x Electrical Analysis
Panel Analysis Dat oy

’ J it \ Load
One Flow Run Floctrods
8 Name Voltage Type  Condition Start Stop Step Ref. Sweep ([sorimnrae

¥]1  COMMON oc 0.0000

l TechWiz Viewer 2 PoEL Sweep Sweep 0.0000 10.0000 0.1000 MAIN ‘ —
L | Eoctods

B 3.6 T/RAMEAA G
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R e L Tty TR SL NS ) Tl
AR TR FAREITRETE A QM AT AL B 365F F
T H&(pixel) % (AT B 47 7] (Voltage Type) ¥ £ #% # 45 (Sweep) » * ¥ &k Z_Star(3 4>
TR)ILE Stop(¥ ok TRER) L E T RAFF(Step) 0 A H F FARINA ] A w REEA
PEREREMDC) oGRS Oy c FARELEDFTHTE SIS KRR R
ETBREA Y EHENE(Sign) 0 BIAE AR il &Y Fe il
11.;% & % i# (Condition)

AR AR LR A G TR KA EERKRT THIT SR HA
WIERERTAR R P T UBFRRHAT G AAER > A 2 & (Pretilt Angle) 4
% % i* 4 (Azimuthal Angle) » 4T Bl 3.8(a)*77 » M & 2R &HAF xzTa ¥

bihgr x fhend b > @ T F 3.8(b)FFA 0 ik R S AT fx-y T g b g

R o
. Top Surface | Bottom Surface | Inter- | Ampli |
R Pretit Azimuthal Pretitt Azimuthal polation | tude
LC 0 0 0 0 Linear -
Bl 3.7 % o o F A= 4 iE 2K A B
> ~
n n
: P y p
r' Y R
/ . / -
L X | . x
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FI38(a)nd i+ e (bkdi = md 7 4H
iii. 3 5L F 4 2 (Signal Data Base)

oG L LR SE RGP HT S5 PN G AT

S

LR P FOLA T EE R RIAE 0 4o B 3.9 & > e To Time ¥ 14K T ¥k

F 23V U RK TR R E Voltage » T B 3.9 - B 10V 0 BRIMEL o

Voltage Signal Condition Signal DB
Voltage [V] |
signal : 10V
14
i To Time [ms] Voltage [V]
: — —
s [rou |
4 RC Delay
2
Clear
ol
0 10 20 30 40 50 60 70 20 30 100 -
e [ unco ]
G:\yuanchunchiu\10V-singal.sdb
o i)
s
Delete Signal
Import Signal
Add Signal |
2y T R =
B 3.9 KT BT 5 B

325 kFE L4

PRAER ARURA R G LRSS L 0 Y L PR Rk R ¢
sk

(Polarizer) ! % #p iz 2t & ¥ (Retarder) - 4- ™ F B] 3.10 #7477 » 3k 2} &k

"

EAWEZT RFETUE L RFETH L AR AT R DR RRFHETARE

(Viewing Angle) -
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Transmission Contrast Chromaticity Poincare Light Source DB
Stack Information Variation Viewing-Angle Step
G:\yuanchunchiu\stack-information.stk @ Voltage @) Time Specific Angle :
Name Type  Thickness Theta  Phi Psi Condition : Polar Angles [Theta] : 0 [deg]
Polarizer Polarizer  230.000 = 0.00(T) = Color-Filter Spectrum Azimuthal Angles [Phi] : 0 [deg]
(7o T (= I A
Polarizer Polarizer  230.000 - 0o0Mm - Wavelength
# W [nm] 1 value v
1 550.00 Insert Up
(nsertbown_|
[ ooee ]
[ load |(saveas.. [ insett | Edit |[ Deete | 4 $| Delete Al
Meth larization State of Light
od Polarization State of Light Source Light Source
@) Unpolarized Light
©®2by2 o ’ Backight: [N ]
- = 4 )| > jone v
(©) Ellipse Light ‘ Left Rotation - Run
©4by4 —T—. Ambient Light : None -
Ex: \ 1‘ Ey‘ 1\Phaselef 90‘[deg]

B 3.10 EE L7 T ®

33 A P hE AR SR

3301 RSl kA B

AE Y L BIEL AR & ok T e 8 4 Hoesets (PA-FFS)EE 7 B > % &
ER @ pLCo F F4HF ()5 1.619 FH1rst3(m,) 1.5 A 5§ ik

8||=18.4‘€J_=13.3"’:%‘\» 3.1 f—;—ﬁfé %IE%:{&%\ °

7

% 3.1p-LC & & & 38 S ¥c

) 5 ) Py A PO

11.3 0.119

332 54K M

\\\Xr

Flr i A2 REEL T LRI AR FRYGHEER A
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