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® @ ® 2DFFSsLCD Simulator

2D FFS LCD Simulat
@ S LCD Simulator

Cell, optics, material and solver parameters Vpix = © @ Color | O Mono | = Contour

Cell Design = Opt. Design ~ Material Solver
capacitance transmittance
Pixel electrode
Width 4e-06 m

Space 3e-06 m

Length 5e-05 m

Layer Thickness
Insulator 3e-07 m

transmittance vs x
Liquid Crystal 3e-06 m

Glass 0.001 m

Initial LC alignment
Azimuth angle
Pretilt angle potential + director cross-section with electrodes

Twisted angle

Voltage waveform

Interpolation  hold <

time [msec], vpix [V]
0.0,0.0

0.05,3.0

B Load @ Save

» Run

@ Ready.

1: EFEROEE K. EHBAN N (BT ERREY), APFRAV (LEOHRES— 4 DD 75
7, RTEANIZ).

@ AN A BRI

o« 42D AJS1&Z7 (Cell Design / Opt. De- o EIHOEEN— (BEIZ 54 X, BAFRY)
sign / Material / Solver) B, HEHL, HHEMm)

[Load] / [Save] e 4ODFZ 7 (WEHED, WZ~UL, BIfEk
[Run] / [STOP] A — )

o A7 —XZAFIR (Ready., Running... %) o @27V v 712X 2 RRHPHREE

BADFNE (ETNSX—2%EANS — [Run] THE — ETREEREZ, ©3 27y 7 TT

4 DAvPRZ—+  FFTIIMEBLTAHES

FITWEMEDNRRTX—RDEE, —EEHELEITLU THRERETERELEL 5.

FIE : RYDFABZRTIS

L Y7 z2EHT 5. % BEBHITICA>TVRDT, AHEELAS TRVLEEA.
2. £ T® [Run] Z#7.

3. AT — X AKX H Running... 2>5 Done: N snapshots ICZEDIUIFTETET.

4. G 4 DD T 5 THERRENS.




5. fibd Time R 74 X2 LGP &, SRZIOWE (RMECH - AL M) 238 D&
b3.

FHE DD 2 £ T [Run] IZFFEZRWVIREE (L —) iz, Kb DIZ [STOP] »EMCHKZD %
T BHTRDVE 2 [STOP] 2L TL X,

INT—@ED OREZERBRTEE L. REDPS, BXFX—RDANTTEE X7 T L IZH AL
£7.

5 NFA—=FAN (ZTRHAE)

ANEEES 2THE Z v ici (A7dY) tXFORBL (W7AH73Y) TREIATVRT.
BEATI T, ANCEES, HIRICBEADM, GECHEAPZREA TS (B @ Width D ATl
DA m). B WSO R TIE, AHIOBEAHIEZEMICZ D $5.

5.1 Cell Design %7 (LK - #IHARCH - EEKH?)

@ @ 2D FFSLCD Simulator

2D FFS LCD Simulator
(=)

Cell, optics, material and solver parameters

Cell Design Opt. Design Material Solver

Pixel electrode
Width 4e-06 m
Space 3e-06 m

Length 5e-05 m

Layer Thickness
Insulator 3e-07 m
Liquid Crystal 3e-06 m

Glass 0.001 m

Initial LC alignment

Azimuth angle
Pretilt angle

Twisted angle

Voltage waveform

~

Interpolation  hold <

time [msecl, vpix [V]
0.0,0.0
0.05,3.0

B Load & Save

» Run

@ Ready.

2: Cell Design % 7. EHZEEM - BE - ¥IHAA - BEREEIEZ T4 X2 &,



MPixel electrode (BEIZRTM) Width (FEMlE), Space (HBR), Length (HZEE) % X — FLHAIT

ANLET.

M Layer Thickness (BDEZ)
TY9.

Insulator CGiftff5), Liquid Crystal (G&E), Glass (7 R) DEX

Minitial LC alignment (#HAEEM) Azimuth angle (5 & > 27 /511), Pretilt angle (L F1 ),
Twisted angle (VA XA MA) ZEHRMTANLET.

W \Voltage waveform (EEKH)

BRI 3 EEDORZL 2 16E T 2 EERE T,

JHH

=

gﬁlzl

i

Interpolation

SYADES

[Load CSV] / [Save CSV]
vcom
End Time

T, hold (BEBCIRICERTE) 2» linear (EMRMHR) 232K,
1171 5T M%) [msec], BE [V]1 & AJ1. v K17 time [msec],
vpix [V] BZD % 57

W% CSV 7 7 4 A B FiAAA/MRE.

HmEmOEE. GRlOHAMIZ V GEFIX 0).

RO TR HAHIOHEALE msec. 82T v 7HUZ End Time
=+ Time Step THRZE 3.

BIGORIFEFRETEZ XS, HZI1E10.0,0.00 & 10.05,3.00 217745, KXl 0 T 0V, 0.05ms
DA 3V ZERRL £3 (hold DI5E). REEPLBRIERDOEIE OSVR, 7 7%) 2E %7,




5.2 Opt. Design 27 (YtZFRE)

@® @ 2DFFSLCD Simulator

2D FFS LCD Simulator
(2}

Cell, optics, material and sol! parameters

Cell Design Opt. Design Material Solver

Optical layers (Berreman stack)
+ polarizer

¥ TFT-side glass

+ liquid crystal

+ CF-side glass

+ analyzer

Polarizer [ Analyzer
Polarizer

Absorption axis

Thickness 0.00018

Analyzer

Absorption axis

Thickness 0.00018

Evaluation Cond.

Polar angle 6 0 deg.
Azimuth angle ¢ 0 deg.
Wavelength 5.5e-07 m

Domain mode 1domain 2domain

B Load © Save

» Run

@ Ready.

3: Opt. Design % 7. Jt*#E®D ON/OFF, fRiXT - BT, sHfistt.

MOptical layers (J¢FEB®D ON/OFF) ZFZ@RHBICEDI2EEF v 7Ry JXATEIET
(polarizer, TFT-side glass, liquid crystal, CF-side glass, analyzer). I TN TCF v 7DFEET
MOuEEA. Fzy 72N LLEIR, BERFETIOCENTFELRVEE LTRbh £ 7.

BWPolarizer / Analyzer (RYtF « #&AF) Zh 214 Absorption axis (WX D F i []) ¥ Thickness
(BEX [m]) ZAHLET.

Absorption axis 132 IR Y BHHOM X T GE#T 28I 2 AUCTER). RET L LT OIRIX
HZIZIE 90° 353 [Zna=a)n (BRRHEME)) OFMEREICRD £7.

MEvaluation Cond. (FF@iZ) Polar angle 6 - Azimuth angle ¢ (Bi#l/517), Wavelength (&
[m]), Domain mode (ldomain: Hi— K X 4 > 2domain: 2 K X 4 >3F¥J), Snapshot interval (fif2
Ty T CIHKERERTFE T AH) RRELET. 2domain TlX, FFS BEZRTAGNFRHE ARHE%E
BB7=012, HAUHIHEIMEIRICZH 2 2 DDNFE R AL VDB BRE L £7.
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Snapshot interval Z KEL T3 MREINDZIRAFy T ay VEDED, FERICEREIRLZ S
fiT—&y CSVEEHLUNRIEL 2D 3 (§12 BR).

5.3 Material 27 (M#ELH)

@ @ 2DFFS LCD Simulator

2D FFS LCD Simulator
=)

Cell, optics, material and so parameters

Cell Design Opt. Design [VEICHE Solver

Liquid Crystal

Elastic Constant

Splay (K1) 9e-12 N
Twist (Kaz) 6e-12 N
Bend (Kass) 12e-11 N
Dielectric Constant

€l 14

€L 3

Chiral Pitch

Jo 99999 m
Viscosity Coefficient

Va 0.1

Flexo Electric Coefficient
Splay (en) -7.5e-12
Bend (ess) -1.2e-1
Refractive Index

Ne 1.6144

No 1.4919

B Load & Save

» Run

@ Ready.

K 4: Material 2 7. &8 X OEBOMEYEEZ AT 5.

Wb SEOMEINEZ AN L RS, MIOBBUEMEDOF X THED D THA. FRIEHE !

o Liquid Crystal : #MEK (K11, Kog, K33), #ER (¢),e1), LIy F, Ktk v, 71
7RI (e11,e33), TR (ne,no).

o Insulator / CF glass / TFT glass : i@ - JE#TR.

o Polarizer / Analyzer / Air : JE#T% (56 - BH6).

TV VHRED 5B ezz (bend) &, XHIC L > TARY FRZ ML ORFSHMNREZD 3. A
2L —&TIE (Vxn)xn FHNZHWES. D nx (Vxn) HAHUTHEZRLTOV5E1E, e
DS RIL TANILTLRZE W, FEFEIRZ, BEOAZEE LMIMESERELE LT, 3
RIFECX2FELANF R0 HFHEINET. 7L 7 VRRIIENMN D - BLA ORISR Z 8 U
THREICRBRENET.



5.4 Solver #7 (&F - S1BZM)

@ @ 2DFFSLCD Simulator

2D FFS LCD Simulator
()

Cell, optics, material and solver parameters

Cell Design Opt. Design Material Solver

Grid
Time Step 0.05 msec

Cells across x (per region, total)

Pixel electrode 80
Gap (space) 79
Edge refinement

Cells across z (per layer)
Insulator 10
Liquid crystal

CF Glass

+ Show Grid

Convergence

Speed preset  Accurate Fast

Live plots during Run

+/ Capacitance time plot

« Transmittance time plot

+ Transmittance vs x plot
Potential map

Director map
B Load & Save

» Run

@ Ready.

5: Solver X 7. Wfii%% - #F &8 ([Show Grid] 2 &) - HERRGE - 7 A 7 - RS

BGrid (J8F) Time Step (%A, B msec) &, FHEBOEILDEEE AL 5. Pixel
electrode / Gap (#751A)), Insulator / Liquid crystal / CF Glass (#ft/517]). Edge refinement 13477
Xy 2D I2RDZFMTT. HE2RELSTHL, HREBEMIGE X v v THHOE LK D
DL, BEHR - Xy SRR X DHOELRERX v 212D 3. [Show Grid] 2#3 &, B
TEDIET (Xyva) YEMUEZNTHATEET.



Grid Preview
5rid 16( 140, gap

glass (20)

LC (30)

Pix
insulator (10)
01
0

6: [Show Grid] OF Rl #8F (i - LC - 7 R), Com/Pix BfiE, MR (gap), z/z Mo HED
DB TE 2 (2 3R+ LC ML 24K,

LA FEREAE RO L HHRERENICER U3, M < 325 eMER LMD $IHERRRH L
AEVHEHAEPEZET. DEHIHPAE (B2HEBOELVED 012725%F) OHFETI—IZRD
$9. FTIRBUEMEDEEMS Z e 2L £ 9

B Convergence (UXERZfF) Speed preset 1%, FEELEEDNT VR B HEIKETT. Accurate 1IHR
AL O EFEERE, Fast IZ@FEF AT OBERETT. HENRERTIE Fast, RiEELSMMET
H Tl Accurate Z V7.

Live plots during Run T, EtEHICEH T2 7 7 7 2 fHNERE T BAERRY, E#EERR
A, BB RE S, B~y 7, KA VIX<y TRz ON/OFF TZ %75, BEETIERER
e BB ERSMEEH L, HBENEWEN~y 72 XL L7 X<y DT 4 7R R OFF T
3. IXRTOFF 95, AtREMOMEANZHR/IMIL, MRIFETRZ 7RI RINET.

Potential relaxation factor (FEfi DFEFIFREL), Director relaxation factor (BLA DFEMIRELD, Potential
tolerance /” Director tolerance (FF&:#&7), Max iterations GEESE DR A, Coupled Poisson
sweeps GHERIE 1 [HH 7 D i1Z#ED % Poisson f5 [#) T3, @EIIZEARETT. Coupled Poisson
sweeps Z AKX T2 L BMUOPNKIFEARLTKRDETH, 1 X7y 7H70 OFtBEREIEZ 7.

6 FHEDORIT
1. BERAFGXA =R 2 AT 5.

2. BEIZJE T T Solver @ Live plots during Run T, EHEHICHEFHTL72WT T 7 2 HER.

3. [Run] 25 LG HEI M 5.

4. A7 —AX Z{TIZ Running... "FRRENE. 74 THEZHEINC L2 Z 7 7 FeHEHIC B NEXR




HHxhb.
5. #7325 & Done: N snapshots & RRn& 4L, HHIDZZ 7 e KRR BEMTIRS.

o [STOP]: FHE & hli L £ 5. BRI SN2 £ T, LKA »2 52 ehHD £F
o FHEAE [Run] 2R ERA (FL—FR).

6.1 F7FVr—>a>niy

macOS T, V4 Y FUELEDARYREZZFIZ T4 Y FoRBAL S BETT. 7707 —
TarvERTTBALER, X=a—"—»5 2D FFS LCD Simulator > Quit 2D FFS LCD Simulator
ZiERD, Command-Q 2L TL Z&X W,

7 WBWRORA
71 425DT57

FHENZWERD 4 DD 75 I NFRRENET.

capacitance transmittance

T
1.00

time [msec] time [msec]

K 7: #iR7770FERH. BE - BEBOREICEZHEN S TERRL, &7 7 7 I EHMERE & BERZ D —
NHBERTERRINS.

777 WHE

capacitance HEAE [F) oREZ (GHENCEIINERE vpix[V]).
transmittance iR ORHZ L (G vpix[V]). B2 S DINE.
transmittance vs x BERZITO, #AE x[pm] 1203 2 BER 1.

potential + director cross- HBIERZITOWHIN. EMDMH (HF7— T/ 70/ F&EH,
section YARIRD B B IREEC A (), BMNLE % EAQTIRR.

7.2 HRIDYIDEZX ERTVE

FERDIRMEAN—THEROR ST ZEZ ONET.

e Time XAS5AHX (RIFSNLRFy T ay FREEGAICZA 70—, BOFRRD t = ... msec,
Vpix = ... V EEHIh 5.

o Potential &R : Color £ Mono I3 h D X LR KDY, Contour 1357 L 72 E#RD ON/OFF

10



T3, Color+Contour ® Mono+Contour ® X 5 IZERTRRTE, FEIIIALDNIT WD
ftEDMTHIPNE T, FERT VLERYID O JIWEEETRRINET.

e BLDT7AOAVEREY  HE74aFCSVEEXHL, BTR7A 2 IIHBFAK, FH71 2
YiFary r A MVRBAEL. U RERS LERERSTRRINS.

7.3 BREFEODEE

HEINRIIE BEBERFRIITIE, 77 70MBINILGAZZ VY 732 Y H#EHOKREY 4 ~
FUDBHEET. ML 70BBINIVNEZZ VY 735, H@EORMEEHMAZHETEXT.
o Autorange 23 ON Ot %13, KR7T—KXIZEDLETHIR -V L ET.

e Autorange % OFF 123 % &, Minimum ¥ Maximum ZF AN TEX£7.

8§ FT—ROEZHL (Export CSV)

[Export CSV] (HLEOIET A a>) 1T L, REFEON-AHERRXA 70 I DHET. 7
BT oL, N—RBITHRRE I O CSV A S E T,

Hhz >4 NAE

_series.csv 2RI OEE - FEHR - EHEDOKRERY.
_transprofile.csv BUELRR A DRFZI D 72 #5347
_director.csv BAERZ DB (ng, ny,n.).
_potential.csv BERZ D EAL [V].

Iprofile / field (731fi « 853) ) RIFMERAFAHATRELTWBHRRIO T —anFEEHIhET. jl
DD LN 213, IR 54 X% EbETHE [Export CSV] £ T 7Z &\, KZF
FRREZIAIHR TS

0 MHMFARICIAVEFZX b
9.1 HREFABK (View angle)

[View angle] (5 LOTIRT7 A 2>) 23, RERLDOEEIN L TBAIIM (0,9) Z2H5]
L, FBEEROBESAFHER (BM) 2z £7.
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Color @ Mono = Contour

viewing-angle transmittance (t =2.55 msec)

8: MEFMAXKORRYE CEE=HMA 0, AE=7if ¢). Color/Mono ®¥&EHDRLFERIZ, Contour ZEh
TERTEL. AHOAN—IZIZHBEY BERIN, OERFERBEONICEHRTE S,

1. 274 XTRIEVKINCAEDE 3.

2. [View angle] %7

3. XA 70 TS %E © max polar angle theta (FA#iff), theta samples (fifg D7 E|
B0, azimuth samples (G ADZEED. #HHWEEBSHIEDERLHLDS.

4. [OK] CEEMA. #EW D theta ring i/N KRS N 5.

5. 5B 132 HEAKIDOY 4 > R <. Color/Mono TE®H DXL %%, Contour (357
IZ ON/OFF T% 3. FEHICIEXYID O X 0WEE T N0 &%, Hlox—izd BE D 2
<.

02 AYFSAFHREA (Contrast)

[Contrast] (5 LDFHT7A4a2) EZ22DRFyFoay bk (Bl PIRELREIRE) o@E&EROLL
(ay R ML) ZHEAMICLES. AR 2 REBORFy Foay PESEZIEELTHAELET.

10 NSIA—XDIRFEF LHAAH

+ [Save] : BIEDERANEE 7 7 A MITRIFL X
o [Load] : (RIFL 727 7 A VEFiAAA, ASTIMEETL 3.

12



macOS OH > PRy 7 ZEBTHIE L T\ B 720, /{7 - Hislds - CSVHZHL T2 —9—
PERLEGILETZHAEEZLET. BHORMETCIERT 2LEIHD LA,

L ESEFE 7 7 ANMIRFLTEL 8, RETSMHUHEEEST. REZ 7 A VDHEES (F—)
BEERDT, RELEEFERRIRDAN—Y 2 Y THEDF FHAAD, tEREDOHERMIMET
NI

11 &<H3E70— (L>EE)

HHEEZEATHZEIREZRS
1. Cell Design — Voltage waveform DX CETMEEZE (] : 3V — 5V).
2. [Run].
3. D transmittance 77 7 TiiH LA D DX - B35 0R % M.

BERECRAREDOIV MR MIFAZES

1. EE 0V Z&TPEIE T [Run].
2. A7 4 XTHPRRE (&) LHRE (&&il) Oy 7o ay M ESZHEE.
3. [Contrast] T 2 2OFEZHE L TatH.

HA7 710 %Z88< T3
1. Opt. Design — Snapshot interval Z K& <33 (fFl : 1—10).

2. [Run]. (RIFENZRF v T ay b2 1/10 XKD, 57T —& e CSV ZEH LNRPEF
{725.

12 rS5TNLa—F1>5 | FAQ

FEIR AL

Y4 Y RN TIVG—=2aYHRELLA YA M= AENTVWE D
MRS, £ THEHLLWEEIZ, BATEBHVE
bELEE V.

[Run] % [View angle] 2%iEW TR, WA T v T8, DORSEM, HE A0 REE

MEFR L TL 72wV, F91% Speed preset % Fast 123
%, Live plots during Run THE R 7 4 7HiEi %2 OFF
123 %, Snapshot interval Z K& < 35, HEARK
%53, Coupled Poisson sweeps % FEE B VT IR
T, LWV IHBAARTT.
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JEIR

oy

[Export] / [View angle] / [Contrast] 73
figin (Fr—)
Stopped (exit ...) &Hi7z

TFOLT—I127%%

Export CSV D 7341 7 7 A W IEHITK
EAN
RHEFAXFEMICHRZ 5

FRHBEEFEIT L TORWEHTT. S [Run] TR
BLTLEEW,

FHE DM KL TV E S, [STOP] 2 L7255
BIEHE. 2hlAME o X —% (F1iZ Solver D)
ZRELTIZZW.

HBHEIBDLNVED 0 LLTICK2FETT. Solver
DREBEREL TL 23V (FHEBICRK 1 &L
W) .

Snapshot interval Z K& < 3§ %%, End Time 2% <
LTL7ZZ0.

RHIRCIREICHEM TSN ES. V1 Y FU2H
FRL T2,

13 {dEg:RKE2> - > FO-ILBRR

Birr aybra—iL {15
FEoRFIL Cell Design % 7' LR - WIHIECA - BEEEIE
Opt. Design X7 N - RCF /BT - FHMSRE
Material % 7' MREEEK
Solver %7 BT - HMERE - 74 THIE - RS
([Show Grid] &»)
[Load] RF L eREZ AR
[Save] BUEDRE & R 17
[Run] TR ZRAT
[STOP] At % Al
oL Time 254 & Rzl (RF v F¥av b)) O
Potential 7R Color/Mono ¥ H DX LYJE & Con-
tour EAHH X
HE74av fERE CSV THEHT
BFIR7Aa B X 2 5
FH7Aa v ay h 7R MR ZEE
v VR X/Y P % 3 E
A=z —=N— Quit 2D FFS LCD Simulator /| 77V 7 —>a v &7
Command-Q

14
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