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(57) Abstract: A liquid crystal display device and optical compensation method for same, primarily changing the compensation
value of a positive birefringence uniaxial A-compensation film and a negative birefringence uniaxial C-compensation film, and spe-
cifically controlling the value range of the compensation value Rth of the negative birefringence uniaxial C-compensation film, redu -
cing dark-state light leakage by means of adjusting the compensation values of the aforementioned two types of compensation film.
Implementation of the present technical solution can effectively reduce dark-state light leakage of a large visual angle, increasing the
contrast and resolution of said large visual angle.
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[BERHEAR]

Bt 5 VRt Yk TR AN BT A, 0 R R s T AR AR s T
TEORBOR B o T R AT B IO O R 2R, AR R A A R T e
N oL, SRR RS N A R Ccell gap), X RS T BOK A
BN, b TR R AR e, B B2, R AR
B

7 ot D' B 22 T R/ AAOG R B 57 08 1) s ik, B2 o KAl
100 G 2 U O I8 AR K R 52 R o DL B 3 R0 e AR R U R AR
( Thin Film Transistor LCD, TFT-LCD) N #l, Bi% TFT-LCD
(R0 5% # JS 8% T 1Y O, I T PR O LU SE A T B IG I TED PRV BT 2 AR
SRl N SOt I R e N T B s P & 1T G U 3
AR R AR AR, SRR TR L RN A AT AN A, AT B A R
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fir 72 BEAT B TE LRV & 2 1 B B0 B M AT B 0 PR PR RS £

{2 N e LT R T A = P DA N S = 1 AR N 1P N AN 4
i P A A R D £ B OK 2 0E B W 2E ELAC 1) ( Vertical Alignment,
VA) B, B A M Konica A A ) N-TAC, J& KA W
K& % OPOTES /A & [ Zeonor, & LM F-TAC &4, HXE
H T X-Plate 5 .

(DRGSR NI AP o /= U N N e A S - I N T A [ N
MMESEESAR, MHELAR. F3EE 1ME 2, B 1
AN BLA R i R OE 2 XU A B R A-4b B2 Cunaxial positive
birefringence A-Plate) 5 i % XU il 7 B ff  C-%k £ B Cunaxial
Negative birefringence C-Plate ) % £2 B & g J6 %5 52 & o A
(Isoluminance contour)/x & K, B 2 HIAH AP A A-Plate
5 C-Plate M2 J5 1) 4> % f A4H A X LK BE 9+ 47 ( Equal contrast ratio

contour) /~= K, H iR A-Plate 55 C-Plate #2140 Wi F 3% :

VT A-PlateRo | A-PlateRth | C-PlateRth

305nm 109.2nm 54.6nm 402.6nm

MWHE 1A 2 AR B, KA BLAT BRI A-Plate 55 C-Plate
EEAE, RS FUE R MaT ™ EROCIZ, KM XT LT
FE AR, WA EMR D

PSR AR B R7 O w52 NI LTI

[RBINA]
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/Ny S I T P 7 ey LY U T IR TN QW e K P R
5 EI A AR A-Plate 55 C-Plate [ M2 H /5 & N W EH KA
i)™ EROUBLG, KA L 2 25 5w, AL R
ANIE s NI

AR B ER R, AR IE T R s g, Ko
JIT I8 B S R B R B R 2 LCAND [ O 287nm<LCAND
<305nm, Jrid# g R

B AR

O

W=, BB T T IR B BEARCM PR B T R Az T

SR B, v E T T IR B R A

BB RO, v E T T IR B TR A

O IE XAl AT R A AN B R DL

GRS SRR C-Ah B2 B, T IR OE R Xl T R A b B2
F5E R T ok G PE XU AT Bl C-Ah 2 R WCE T T IR BB AR T b

i O B ) B TR TR S T IR B T e ' R ()

o, BTk IE PR XAl BT A AR B IR TN O B AR A (Y
Ro M B MH ¥4 Fl 4 92nm< Ro< 184nm, L[ #p ¢ F2E 2 % 2 {f Rth
R HX A 95 B 46nm<< Rth<<92nm; J7 & 5 L X0 #h 37 8 4 C- b 12
FSCIR M B2 A Reh OB VS Bl YIS Rth<Y2; ' Y1. Y2 @i 2
A

Y1=-0.00003316x> +0.08074x> —10.84x +520.2; LI X

Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;
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X O BT IR TE X BT A Rl A- b 2 B R T AR O BR 2 b B A
Rth.

FE AR WY B & o A% T, e T IR OE M XU T o B AR
5 WL IR T N O B 2 b B2 (. Ro LA JCTH AR O B8 25 b 2 {8 Rth 1305 [H
i 2 X R A

Ro= (Nx-Ny) *dl1; DA}

Rth=[(Nx+Ny)/2-Nz]*d1

Horr, Nx O Brad GF R 00Ul Jr R A- b B2 T N 45 iR B K
P8 R X T7 R B 3, Ny 4 B ik iE PE 00l 9 8l A-fh 2 R
WS X J7 i EAT MY J5 BT E, Nz O BT 3 GE R 4
Bl AN A LR T 1) IR AT B 28, d 1 BT A GE R S0 T R A A- b
PR )R, H Nx > Ny, H Ny =Nz,

FE AR W IR 2 s g b, i i O g R 00 B B Al C- Ak
£ B IR M 2 5 Reh (190 FGE o 0 R A X R A

Rth=[(Mx+My)/2-Mz]*d2;

Hor Mx Oy i AP XCh 3 ol C-Ab B2 T N 45 i R B K
o8 R X T7 1A B, My O B ad SirE Xk 3 BB C- b 2 R
MW X J7 i IEAT Y J5 R T A A, Mz BT R A1 R A R
Bl C- b 2 TS 7 I T A B, d2 O BT IR g R Xl i el C- b
2R R, Mx=My, H My > Mz,

FE AR W IR 2 s A%, 3L BT iR — GE PR SR A A A-
b B2 BB DL Rz — Gk U T B A C- b BRI BT T IR W 2 I
M, H&ETIRSE RS rd s — otz m.
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TE AR WY B & o s T, o BT ik — TE MR XU A A A-
= VN i o i T I O N v L o i TR O = ol
m, Hwe®E 7Pk S ik 5 o6 2 .

AREMNIET P e s a, TS rndail: &
AR

LI Y

W=, BB T T IR B BEARCM PR B T R Az T

SR B, v E T T IR B R A

BB RO, v E T T IR B TR A

O IE XAl AT R A AN B R DL

GRS SRR C-Ah B2 B, T IR OE R Xl T R A b B2
F5E R T ok G PE XU AT Bl C-Ah 2 R WCE T T IR BB AR T b

i O B ) B TR TR S T IR B T e ' R ()

o, BTk IE PR XAl BT A AR B IR TN O B AR A (Y
Ro M B MH ¥4 Fl 4 92nm< Ro< 184nm, L[ #p ¢ F2E 2 % 2 {f Rth
R HX A 95 B 46nm<< Rth<<92nm; J7 & 5 L X0 #h 37 8 4 C- b 12
FSCIR M B2 A Reh OB VS Bl YIS Rth<Y2; ' Y1. Y2 @i 2
A

Y1=-0.00003316x> +0.08074x" —10.84x +520.2;

Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;

X O BT IE P XM BT A A Rh A BT T A O R 2 b A (Y

Rth o]
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TE AR W IR o 4% T T 3 E MR XU A A A-Rh £
[F) T PO B 2 A 2 {H Ro DA G 4k % 78 78 b 2 {H Reh 1950 [ @ i
o S kAT

Ro= (Nx-Ny) *dl;

Rth=[(Nx+Ny)/2-Nz]*d1

Horr, Nx O Brad GF R 00Ul Jr R A- b B2 T N 45 iR B K
P8 R X T7 R AT B 3, Ny 4 B i ik PE 00l 9 0l A-fh 2 R
WY X T IEA Y J7 [ 3T 8 2, Nz o B & Gk P 50
Bl AN A LR T 1) IR AT B 28, d 1 BT A GE R S0 T R A A- b
PR )R, H Nx > Ny, H Ny =Nz,

5 AR WY IR W & 2 o b, P O G 0l R - A
¥ b 32 {0 Reh (19 90 FE o w0 F 2 W 3k

Rth=[(Mx+My)/2-Mz]*d2;

Hor Mx Oy i AP XCh 3 ol C-Ab B2 T N 45 i R B K
I S X 5 AT B, My O BT g Sk S0 T R C- b £ R
WY X T IR Y J7 18 3T 8 2, Mz O Bk Sk 0l i R
Bl C- b 2 TS 7 I T A B, d2 O BT IR g R Xl i el C- b
2R R, Mx=My, H My > Mz,

TEAR WM Bor 88, Tk — TE R A A £
R DL Rz — Stk U A Bl C-Fb B2 R BCE T T R WA = 1 R
HEE T 58— B O R 58— g B 2 o) o038 T 3k 58 — 2k
M 55 P ik A O B ) .

N L3k BR TR L, AR R WY R 3E T RO B s A RO
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FAME VR, Bk ik

1 BT 3 IE M 00 BT o R AN B2 BT IR TN O B AR £ {H Ro
() B Y6 B AE 92nm < Ro< 184nm;

1 B T IR IE PR B0 AT R B A kb A BT T A O R 2R AR £ (Y
Rth [ B ¥ [ 76 46nm < Rth<<92nm; LA

A T Ok e Xl AT SR C- b B2 I R B2 Reh ¥ HUME VG
M7 YISRth<<Y2; Hf vi. Y232 7

Y1=-0.00003316x> +0.08074x" —10.84x +520.2;

Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;

X O BT IE P XM BT A A Rh A BT T A O R 2 b A (Y
Rth; JT i 0F P X0 H7 5l A-Fh 432 B DL & A7 XU HT B Bl C- b £
[ i i T SR TN A (U Rl o TR T (Il Sl |1 1 o S
TR T e D R (A

TE AR R WY 10 8 Bk s 4 IR O A% b B2y vk, G i 3 T IR R
T X T R A b A R TE P O R 25 A B2 M Ro 1R HCME VG I AE
92nm< Ro< 184nm, J i % 7 i& 1F £ XC i 47 55l A%k 432 B 19 T
b 6 B 7 4 £ MH Rth 1Y HUH Y 1B 4F 46nm<Rth<92nm K}, @i
AT O B R A

Ro= (Nx-Ny) *dl;

Rth=[(Nx+Ny)/2-Nz]*d1

Horn, Nx b 7 3k GE 2R Xl A 5 A A-h £2 BT A 48 R B K
Pr &b F M X 7 1A S A, Ny O BT IE PR Xk o B AR 2
WS X 5 mEA WY Jr K452, Nz ik iE v Rl 4 s
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Bl A RE R R BE U 1] (R AT A A, A b T AR O 2R X A R s A-fb
2R E B, Nx > Ny, H Ny =Nz.

FE AR WY W s A O A AN 2 7 vR T, i iR R T 3R A
P XU 47 B C-Ah A2 B A A2 {5 Reh I S B /E YI<Rth<
Y2 i, il N R

Rth=[(Mx+My)/2-Mz]*d2;

Hor Mx Oy i AP XCh 3 ol C-Ab B2 T N 45 i R B K
I S X 5 AT B, My O BT g Sk S0 T R C- b £ R
WY X T IR Y J7 18 3T 8 2, Mz O Bk Sk 0l i R
Bl C-Fh A MR RS 5 AT BY EE, d2 O BTk ARV XURL BT R A C-#b
2R R, Mx=My, H My > Mz,

FE AR WY W s A 1O S A 2 D7 vA T, iR — GE R XU
v Bl AR A2 B DL R T Ik — A7V XU A SR Al C- b B2 R R T T
AW E R, B E T TR AR T IR B O R 2 T
o T IR IR BT S O R 2 )

AR WY T G o A U S s A O X T Rl A £ R
R Qe I SR N -3 M N = I O S IDNE VI R DN R i )
Gy WA K WA LA SO B KA A CHEOK P, R B U5 A A
KA S 1 L R0 M T

AR A K W R N A e W] R S N, R SO Rk s i
B, Jf me A BT M S, AR AR U T

KR i B
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B o1 LA H AR A-Plate M1 C-Plate [ b £ 8 #b £ I
SWOCFERE AT B

B 2 HILAH H ARG A A-Plate M1 C-Plate [ b £2 1 #h 2 )5
A A A IR 6 BE R o A s

B3 D A R W) A s A R SR R Sl & R s

Bl 4 D A R )Ry A s A R SR TR Sl & R s T

5 O i A s B AR AR UL R RE b e Ot R A R ARy A2 b il

6 O A s A AR AR LR RE b e Ot Rl A R A Y A2 b il

Kl 7 4 A-Plate 1 C-Plate ¥ H A & W — 52 jE 4 b £ {6 J5 19
A T O A S B g A s L

K 8 & A-Plate 1 C-Plate f¥f H A & W — 5 jiE 4 b £ {6 J5 ¥
A ML AH R R L A A s

K 9 4 A-Plate 1 C-Plate ff H A & W i — 52 Jli 49 P 2 A )5
R I A I Ol A e B2 a0 A s R

4 10 & A-Plate #1 C-Plate fiff H A< & Wi 53 — S i 1 b £2 18 )5
) 4 A f A IR LG R o A s B

K 11 24 A-Plate £l C-Plate fif H A % Wi 3 — 82 i B b £2 18 )5
R I A I Ol A e B2 a0 A s R

& 12 74 A-Plate Al C-Plate 1 Fl A< & W] 3 — 3¢ Jili B #h £2 15 =5
f) 4= A0 A A0 )5 L R o A R B
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RS R]

DL % S0 90 1R B0t 2 2 B i X H B o A kW AT
F LA S 10 R S S ) . A R B T B B0y g s, Bl TR
(RIS TRrds T T AT ATI T I TAN T ] 2, X
&2 2 I A O e B, AR e F A AL A B
{7 Ny~ T | 2= DN s N I N < R O T R PR T
AR B 3R o

2B 3, B3 A R WS R R s SR —
St 1) 45 A o = .

AR WY 2 9] I T AR Bk s A A 0k b R B W ( Vertical
Alignment, VA) ¥ & WS &%, T W& W R &8 1M O R E
AND i [l 287nm<LCAND< 305nm, B X [i] [287nm, 305nm];
I W i T A8 Pretilt angle 1) 35 [ 85° < Pretilt angle<90° , B
X B [85° , 90° ),

FE 3 7 7= 10 58— S0 0 b BT i o R A R BB R AR
31, 5 IR 320 WAh )= 33, B WO B 34 RN SE T (W OL B 35,
G B R T R AN R 360 DL R G Xl 4T R A
C-HMEE 37, Fr® W &t )2 33 W& T i@ s Ak 31 Asg — 0
32 20, BT S — ok B 34 BB T TR S — R AR 31 AN,
Bk 55 AR O B 35 WE T TR IR AR 32 A,

70 HL s s i B b, T OE M XU BT B Al A-Rh B2 B 36 DL K
Otk X BT Bl C- A BB 37 W T TR W 2 R, O ik B
TR E A 31 5T IR S W OL R 34 5 5 TR 31 5 5
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O AR 35 2 ) .

TN AE B 3 T IR AR R S B b, BT 3 IR R X0 il B R A
A-FME R 36 BL A G PE XU I L dh C-Ah R 37 WS E R, H ik
BT UTRE W 31 HPrid s — ot 34 2.

BT 38 TE T X0 h 3y Bl A- b 2 B BT 3R G 00l A L g C- b
f2 ML AT AL IRD B P Bl iz 12 il B T OB SR — i ' DI IR Bl TR L .

AL B 4 Fros /95— BCH: S B b, B ik OE 00 il 3 L 5
A-FME R 36 BL A G PE XU I L dh C-Ah R 37 WS E R, H ik
BTSN 32 S TR R ot R 35 ). BT IA TE P Xk
Pr Bl A-Ab f2 IR T 3A PR 0D A R C-bh 2 B R AT A R I 1R
Bl iz 1R A SO IR R i o LA IR B T L

AW s A B AESE IR, TR WG RE 34 (IR
Wodh 2 0 B2, Tk 5B W OB R 35 MMRCET h 90 i, fE S E
SCHE B, B S W oG B 34 R ok 08 90 . HOPTIE SR T W
Je B 35 (R ik o 0 FE R, U EE AR R B IA IE R 0T A R A- b
B 36 RL A G U X0l I F il C-4h B2 R 37 1 1R b o Bl O AR W)
dn = 33 [ — M e O B CS — e B 34 Bl S fm Ot B 350 1Y
WAL i A BB AT, B9 0E A A KW .

Horpr, AR WTE I v B A A I 2R X0 I R A A4 B2 36
A R A7 PR XUl 4y ol C-Ab B2 37 AN E R BRI S TR O, OF
RS TR L VTN QRN D s VAL N = (RN

AT AR R AN B ROR, AR R, B W E TR IE
PO F gl A- b B2 R 36 LA S U X0l I B Al C-4b R B 37 1
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1 il 55 6 R R AR O B R AT B IR SR S 907, JF K BT IR A R
& KW TOBT A e B AR VS 1857, 907 D5 KDY A BLER A Y
im 7 AL A pretwist B N 45° LKW M OLRE ZE LCAND i B /£ X
1) [287 nm, 305 nm]: Jf H BT H 0 OGO 8 )% - YAG ( Yttrium
Aluminum Garnet) LED J6i¥%, H b tess & X4 100nit, Jt
S A4 8 BAMH (Lambert) 4 Aii

B &5 Bi 2 5 B 5 OR 6 BT o I U D' i B A8 ORI AR e it £k
B, S Bros A AE WO RE 2% LCAND Oy 287nm, i ]
fi ok 89° A1 85° I, T ik iE Mk XU T Al A-FM 2R 36 I A &
iR Ro FIJEEJ7 i #E 38 Reh. Bh K& G P XUH§7 ol C- b 22 58 37
[f) )5 B U5 ) 43R Reh WU A I 1 s o = Ak i &k oxn K Kl 6
JT 7R W 6 FE % 8 LCAND J 305nm. Wi ff 24 89° 1 85° A,
I & TE P 0l T 0 gl A B2 B 36 [ TH N FE SR Ro AR JE T 1A 4
B Rthy BU R G0PE X 47 S f C-Fb B2 B 37 (% JE BL U7 1] %€ 38 Rth
WA I I 0 0 O B A A i s B CAE I S MK 6 TP Y C-Plate
Rth 2 ox G XUM H7 Sl C-Fh 2 37 (W) B J5 1 3B Rth,
A-Plate Ro R 7~ IE T XU 3 78 A-#b 207 36 (U1 W IEIE Ro
A-Plate Rth &7 iE X0l 7 55l A-Fh B2 36 1% )& B U5 ) 48 38
Rth.

PRSI 1” S = A i N 5 1 NP 7B T o O 7
A-Fh B 36 15 Tk SR X A AR C-Rh B R 37 B b B2 N I
AL a R — B, MR T AR, A TR O & D
I X6 R IR A B2 AR Y TR — R IR, O B S 0L 4 SR AT R O
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LCAND 7£[287nm, 305nm]. Fifit /i fE[85° , 90° ). WA
NT0.2nit CHUBE A =89° I A4 H 1 G S W OGAE , JESEW A D
YR TE PR X BT ER Al AR £2 R 36 R0 AR M XU il A PR C- b £
37 1) 4 3B R Y [ R

T I TE R XU A R AR B2 R 36 IR T N O AR 2 4 22 H Ro
B Y5 B e 92nm < Ro<X 184nm, I 4h % 2 4 2 {6 Rth
(R BCA 95 Bl 46nm<< Rth<<92nm; JT i& ¥ X0 i 37 5 Bl C- b 22
B 37 ()42 {6 Rth WU y8 IO YISRth<<Y2, H P Y1, Y2
Woe S (1 M (2):
Y 1=-0.00003316x> +0.08074x" —10.84x +520.2 (1)
Y2=-0.00005073x* +0.013658x> -1.3931x” +63.85x-853.5 (2)

Hor X Co 2> i X BT ad IE P AT ah A4
32 B55 1% THT A0 O FR 75 #b £2 {H Rthe

bR R A A Y0 B R LR T

LCAND A-Plate A-Plate C-Plate
Ro Rth Rth

[287nm, 305nm] |[92nm, 184nm] [46nm, 92nm] |[Y]l nm, Y2 nm]

FAR T, BT Ik I v 00t 47 ol A-FM £2 58 36 1 T O R 2 b
% {6 Ro LA J& T Ak 6 f 2 #h 2 (6 Reh 996 [ @ & 1 F 258 (3D
(4) i BIRAT -

Ro= (Nx-Ny) *dl; (3)

Rth=[(Nx+Ny)/2-Nz]*d1; (4)

Horp, Nx Oy Prid Ik U XUk A B A2 B 36 TR 4y i
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B KT RT3 X 7 W HT B A, Ny 4 BTk e v Ul sl A-
B 36 NS X HHIERM Y J7 MY H %, Nz b Tk iE
T X 4T Rl AN B2 BB 36 )5 B S ) (R AT B 2, d1 O Tk GE P XL
i 7 B B AN B 36 [ )R 2, H Nx > Ny, Ny =Nz.

JIT 3 SRR XUl BT Al b 2 T 3T (% T Ab % R 2 4 B2 {4 Rth
ff e B g R A (5D AR AT .

Rth=[(Mx+My)/2-Mz]*d2; (5)

Hor Mx Oy PR Xl A S C-Fb 32 B 37 T 45 IR d KA
SR X T7 I A B A, My O S0P X A A C-h B2 37
W5 X 7 IEAT Y J7 1 A B &, Mz S0P 0 A A C-
Fh BB 37 FEEE 7 I AT B R, d2 b Sk X AT R A C- b R
37T W E R, H Mx=My, My> Mz.

B, DURT = ASEiEd Ay By C ok HE— 25 iR o M3
B AR (30, (4 BLJ (5) SKoufiE XUl 37 5B A-Fh £2 5 36
FIGCPE Xl 47 B C- D A2 37 BEAT U

(A): 25 LU0 T 38 TE 4 XUl 47 B0 Bl A-Fh 2 B 36 (% 4 5 & Nx,
Ny. Nz [{E B, I8 8 5T IR IF 2 XCH 37 o il A-Fh B2 8 36 1 5
di, MRl (30 A C4), K5 Prik 1= vEXCHh 3 L 4h A-fh £2 B 36
[F) TP O B 22 b 2 Ro (¥ A Y5 B 24 2 : 92nm < Ro< 184nm,
B LT AR O R ZE AN Reh PECE G B P . 46nm < Rth<
92nm.

T E BT Ik GUPE X AT B C-Fh B2 3T I AT BT Mx My
Mz [ffE I, U8 T o G 00l AT S B C-Ah B2 R 3T I R d2,
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A OS5, K ok sk Xl A A C-xb 2 B 37 ¥ Ak £2 {8 Rth
A Ve [ B0 YI<Rth<Y2.

(B): 24 UL &0 BT 3k TE L Xl 47 50 A £2 B8 36 15 R d 1
EE, WA (3 M C4) Wk IE P XU 3T A A-Rh 2
B 36 M HT A % Nx. Ny. Nz, ¥k iE v XUl 3 54 A-Fb 52 15
36 [T AN OGFEZE A B Ro B Yo HIH 225 . 92nm< Ro <
184nm, K I T 4h % & 2% b B2 Rteh (1 B Y0 [ 2 0 : 46nm <
Rth<<92nm.

T EN BT Ik GUTE X AT SR C-Rb B R 3T 1 R R A2 I i
T T ORGP X A A C-Ab B2 3T (4T A % Mx. My. Mz,
A OS5, K ok sk Xl A A C-xb 2 B 37 ¥ Ak £2 {8 Rth
A Ve [ B0 YI<Rth<Y2.

(C): 156, [F) I 4 07 iR O M XU 3 A A-Ab BRI 37 1)
Pr &4 & Nx. Ny. Nz f1E B d1, MRIWAX (3 A1 (4, ¥ ird

IE PR X 4 fA Al A-fh 2 36 (R T P O FR S Rh B2 H Ro IR HUAE O
[ 1 % % : 92nm< Ro< 184nm, ¥ I 10 #h 6 2 % %k 2 {H Reh 1) B
30 M N 46nm<Rth<92nm; RJ5, [ K %GR 74N
7 o Bl C-ME R 37 BT S 2 Mx. My. Mz 1R d2, il
30 (50, R BT Ik Sk B0 AT SRR C-Ah B 37 B M 2 {H Rth 1)
WO Y0 # h YIS Rth<Y2.

BLR L= A BAR s g 1), 2> R 3D ok AR K W
AR

1D, %W &L FE % LCAND=296nm, Tl il f1=89° , frid
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I PR X M 5 A-%D A2 A 36 1 %M 2 {H Ro=144nm,
JIT IR A7 0 0 BT Bl C-Ah 2 B 37 1) £ {H Rth=167nm, b ik fb
f2 AR ORE D PR I & T Ot B o B e AT B I 7 P s, R B Y 4 AL A A
I = 3 il 1 S BT TP S S o < L K= (e e I R

Rth=72nm,

W OGFE | WA T | A-plat | A-plate | C-plate | W&t
7= foin £ eRo Rth Rth & N AH
296nm 89 & 144nm 72nm 167nm 0.145
2). JEIE OB FE % LCAND=296nm, WM ffi=89° , Fiik
T PR O T B Rl A-Fb B2 R 36 (9 4b 2 {H Ro=144nm, Rth=72nm,

Fr ik G Xl By B C-AR R 37 I A 2 {H Rth=199nm, b Ii& %k
EAE X Y B R SR LS S B AT B W B9 B, 6 B A AL £ AR
T = - e < e < T WO 5 N = W L ol 9 N -~ (N o v I

WG FE | WA T | A-plat | A-plate | C-plate |HE A& Wt
7= foin £ eRo Rth Rth = NE |
296nm 89 & 144nm 72nm 199nm 0.04
3). EIE OB FE % LCAND=296nm, WM ffi=89° , Fiik
T PR O T B Rl A-Fb B2 R 36 (9 4b 2 {H Ro=144nm, Rth=72nm,

JIT I A7 PR B0 BT Bl C-Ah 2 B 37 1 R 2 {H Rth=238nm, L ik b
f2 AR ORE DAY I 3 Ol A o B e A B i 1L o
PR B o A B P 12 Bros s, JLh BIR AR R I R A T

XF N 4 AL A

W e R

7

VB o T

i #

A-plat

eRo

A-plate
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296nm 89 i 144nm 72nm 238nm 0.147

W A A W S 0 R E R A R O AR S A A R R
BE 7.9, 11 HIAEARKYIR RSB ER 1 AT, AT LG
i A S WY SO 491 1 b 32 TR E R B0l AT Bl A B2 B 36 Y5 B
T G0l B Al C- b B2 BB 37 RN A2 S 0 IR A R O B K ME B 2.5t B
R BEAK ] 0.2nit LR S

W A AR WY 2 90 kb B A 0 A R AR AR TR RS LR B 4 A R R
N8, 100 12 5HAHANE R RER 2 ETTLW, ATLA
H e AR A R WY S O e R B TR OE R Bl A Bl A b B2 36
L5 GUrE XU T o C- b B2 BT 37 RN B2 S R A W AR R L B A A AT
WAEHERM B ML B, ARPLEHET WA HEAR D
i i A-plate 55 C-plate b2 {5 3& Ji ¥ 15 78 J 06 7™ B 3L & (4 1) &L,
Sl T BN G | O N W A DI DS e - B R
I S

AR WA S R AR R W o SO AR RN B U 1% T
VA WG R S E . BT W W & B D R %F LCAND
o 4 [287nm, 305nm], U &b T E AR Y BN (857 . 90° Do
Feoh BT 38 W B @ FE I VR XU T A A- b 2B 36 DU A —
0tk XU BT R C- b B2 B 37, BT b GE PR Xl AT S A A-Rh B2 B 36
DL K Ak B0l T o gl C- b A2 B 37 BB T BT A WA 2 33 R
HE TS R 31 5PrR%E Mot 34 SiF %8 K

33 5% MmOt 35 2, i 2 K 3 ME 4,
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([0 NS R RN LT IR T AN 35 e N - IR PN A L
o f TE R R AT R R AN B2 36 (R TE N O R 2 b B
{6 Ro ¥ I AH ¥ B % 24 92nm< Ro< 184nm.
CIDDL K IE PR XL BT ol A-FM £2 58 36 T Ah o6 2 72 #h 2 (8
Rth ¥ B 6 {1 %4 46nm < Rth<92nm.
CHID. K S Pk Xl BT ol C-4h 42 B 37 1 4 £ {H Reh 1 X
Hy H AN YISRth<Y2; Hr.
Y1=-0.00003316x> +0.08074x> —10.84x +520.2;
Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;
X by TE PR O BT Al AR A2 BT 36 (1 T A % B 2 Hb B2 Rth.
EURHM A, FRSE CTH. CI)) M (D FADLE-
70 Bk St B b, R T A IE M U T e B A-RM B2 B 36
()T N DGR & AN {H Ro U HU(E V6 [l /£ 92nm << Ro< 184nm, Jf i
BT IR IE P XA BT Rl A- b B2 T 36 1F) T AR Ok B 7 b 2 Reh 1Y
I AH 5 /. 46nm<<Rth<<92nm R, T X BT EIKAE -
Ro= (Nx-Ny) *dl;
Rth=[(Nx+Ny)/2-Nz]*d1;
Horr, Nx Oy B ok TE R XU h o B A-bh B2 36 T N 45
Be KT R M X 7 W HT B A, Ny 4 ik e vk Ul sl A-
B 36 NS X HIER M Y J7 M H %, Nz b Tk E
T X 4T Rl AN B2 BB 36 )5 B S ) (R AT B 2, d1 O Tk GE P XL
i 7 B B AN B 36 [ )R 2, H Nx > Ny, Ny =Nz.
£5 F A st il B, U T O G Ul T R R b B2 BT 37
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SR B, v E T T IR B R A
BB RO, v E T T IR B TR A
— TE PR UM T A AR BL L
GRS SRR C-Ah B2 B, T IR OE R Xl T R A b B2
F5E R T ok G PE XU AT Bl C-Ah 2 R WCE T T IR BB AR T b
i O B ) B TR TR S T IR B T e ' R ()
o, BTk IE PR XAl BT A AR B IR TN O B AR A (Y
Ro M B MH ¥4 Fl 4 92nm< Ro< 184nm, L[ #p ¢ F2E 2 % 2 {f Rth
R HX A 95 B 46nm<< Rth<<92nm; J7 & 5 L X0 #h 37 8 4 C- b 12
FSCIR M B2 A Reh OB VS Bl YIS Rth<Y2; ' Y1. Y2 @i 2
A
Y1=-0.00003316x> +0.08074x" —10.84x +520.2;
Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;
X O BT IE P XM BT A A Rh A BT T A O R 2 b A (Y

Rth o]
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oML ZESR 1 T IR R s A, 3L T I GE M X
1 B0l A B2 R T A O B 22 R B2 Ro B T AR O R 2 A B2 E
Rth )56 R 8 i i~ 2 2L 22 5k 15

Ro= (Nx-Ny) *dl1; DA}

Rth=[(Nx+Ny)/2-Nz]*d1

Horr, Nx O BT i GF R 00 37 B A- b B2 T N 45 iR B oK
P8 R X T7 R B 3, Ny 4 B ik iE PE 00l 9 8l A-fh 2 R
WS X J7 i EAT MY J5 BT E, Nz O BT 3 GE R 4
Bl AN A LR T 1) IR AT B 28, d 1 BT A GE R S0 T R A A- b
PR 5, H Nx > Ny, H Ny =Nz,

3. A ABUH ZESk 1 IR B e WO Ay, LT T AR X
P18l C- b A B IR M 4 () Reh (1990 BE o w0 R A S kA

Rth=[(Mx+My)/2-Mz]*d2;

Hor Mx Oy i AP XCh 3 ol C-Ab B2 T N 45 i R B K
o8 R X T7 1A B, My O B ad SirE Xk 3 BB C- b 2 R
MW X J7 i IEAT Y J5 R T A A, Mz BT R A1 R A R
Bl C- b 2 TS 7 I T A B, d2 O BT IR g R Xl i el C- b
2R R, Mx=My, H My > Mz,

COMREE LA ZESR 1 IR A s Ay, T TR — IE X

BT B A D B2 R DL B — G Xl A B C-h 22 IR B T T iR
WA R, HWE TR E B TR S e O B 2 ).
5. MHEBCFZESR 1 TR A s s, o iR - IE XL
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A B AR A2 AR DL K — PR X I A C-AME R B E T T g
W = M RW, HwE PR R PR S R O R
N IR T PR B AT B T RN R

W=, BB T T IR B BEARCM PR B T R Az T

SR B, v E T T IR B R A

BB RO, v E T T IR B TR A

O IE XAl AT R A AN B R DL

GRS SRR C-Ah B2 B, T IR OE R Xl T R A b B2
F5E R T ok G PE XU AT Bl C-Ah 2 R WCE T T IR BB AR T b

i O B ) B TR TR S T IR B T e ' R ()

o, BTk IE PR XAl BT A AR B IR TN O B AR A (Y
Ro M B MH Y5 Fl 4 92nm< Ro< 184nm, L[ #p ¢ F2E 2 4 £ {f Rth
R HX A 95 B 46nm<< Rth<<92nm; J7 & 5 L X0 #h 37 8 4 C- b 12
FSCIR AN B2 Reh OB VS Bl YIS Rth<Y2; ' Y1. Y232
A

Y1=-0.00003316x> +0.08074x> —10.84x +520.2; LI X

Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;

X O BT IE P XM BT A A Rh A BT T A O R 2 b A (Y

Rth o]

7o WRAEBCAZER 6 Prid W o Ay, 3o BT I8 TR P Xk
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1 B0l A B2 R T A O B 22 R B2 Ro B T AR O R 2 A B2 E
Rth )56 R 8 i i~ 2 2L 22 5k 15

Ro= (Nx-Ny) *dl1; PLNM

Rth=[(Nx+Ny)/2-Nz]*d1

Horr, Nx O BT i GF R 00 37 B A- b B2 T N 45 iR B oK
P8 R X T7 AT B, Ny 4 B i iE PRS0l T Rl A- b 2 R
WS X J7 i EAT MY J5 BT E, Nz O BT 3 GE R 4
Bl AN A LR T 1) IR AT B 28, d 1 BT A GE R S0 T R A A- b
PR 5, H Nx > Ny, H Ny =Nz,

8. MHE BLA TSk 6 ik 1wt 2o A%, Hrh T ok gk i
P18l C- b A B IR M 4 () Reh (1990 BE o w0 R A S kA

Rth=[(Mx+My)/2-Mz]*d2;

Hor Mx Oy i AP XCh 3 ol C-Ab B2 T N 45 i R B K
o8 R X T7 1A B, My O B ad SirE Xk 3 BB C- b 2 R
MW X 5 IEAT MY J5 BT A A, Mz O BT R A1 R A
Bl C- b 2 TS 7 I T A B, d2 O BT IR g R Xl i el C- b
2R R, Mx=My, H My > Mz,

O. M B ZRK 6 ik Wi Bos Ay, P T — E X
BT B A D B2 R DL B — G Xl A B C-h 22 IR B T T iR
WA R, HWE TR E B TR S e O B 2 ).

10, FE 4 BLA ZE3Kk 6 T ik 1R W oR 4%, o T iR — GE 1 X
BT B A D B2 R DL B — G Xl A B C-h 22 IR B T T iR
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i T, HosE T TR RS Tk R T R OG E 2 ).

Ll — Bl o 88 10O 28 ah A2 vk, Hoh ok B4

1 BT 3 IE M 00 BT o R AN B2 BT IR TN O B AR £ {H Ro
() B Y6 B AE 92nm < Ro< 184nm;

1 B T IR IE PR B0 AT R B A kb A BT T A O R 2R AR £ (Y
Rth [ B ¥ [ 76 46nm < Rth<<92nm; LA

A T Ok e Xl AT SR C- b B2 I R B2 Reh ¥ HUME VG
M7 YISRth<<Y2; Hf vi. Y232 7

Y1=-0.00003316x> +0.08074x> —10.84x +520.2; LI X

Y2=-0.00005073x*+0.013658x°-1.3931x°+63.85x-853.5;

X O BT IE P XM BT A A Rh A BT T A O R 2 b A (Y
Rth; JT i 0F P X0 H7 5l A-Fh 432 B DL & A7 XU HT B Bl C- b £
B E T TR MR RS RSSO e H
TR T e D R (A

oM BOR)EE SR 11 T IR WA o B IO A R B T
TG v 38 BT 3 TE PR XU T 0 AR B BE I T P9 % R 22 Ah B2 Ro
() HBCAE 6 Bl #E 92nm<Ro<X184nm, Jf il %% 7 & 1F Pk 0 i 47 o
A-Fh 5 T T b % R 25 kB2 Rth (I S FAE 46nm < Rth<
92nm I, & K LUk AT I R AT

Ro= (Nx-Ny) *dl1; DA}

Rth=[(Nx+Ny)/2-Nz]*d1

Horp, Nx Oy Brid Ok VR XU A BB A-A A2 BTN 4y R Bk
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P8 R X T7 R B 3, Ny 4 B ik iE PE 00l 9 8l A-fh 2 R
WS X J7 i EAT MY J5 BT E, Nz O BT 3 GE R 4
Bl AN A LR T 1) IR AT B 28, d 1 BT A GE R S0 T R A A- b
2R E B, Nx > Ny, H Ny =Nz.

13, REHR BLA) ZE SRk 11 7 3 I b o A RO 2 R A2 Uk
e T R G Xl A Sl C- b B2 BRI B2 Reh 1R IC(E O
H/E YIS Rth<<Y2 i, @k~ HERSE:

Rth=[(Mx+My)/2-Mz]*d2;

Hor Mx Oy i AP XCh 3 ol C-Ab B2 T N 45 i R B K
I S X 5 AT B, My O BT g Sk S0 T R C- b £ R
MW X J7 i IEAT Y J5 R T A A, Mz BT R A1 R A R
Bl C- b 2 TS 7 I T A B, d2 O BT IR g R Xl i el C- b
2R R, Mx=My, H My > Mz,

14, WA BLA) ZE SRk 11 7 3 193 b o 3% RO 25 Rh 2 U5k
o ik — 0E P XUl BT SR AR A3 B DL R Pk - gk Xl A
BoC-AMRE R T TR R W RN, H B TR B AR
55 JT & 5 — A Ot 2 1A

15, MR BLA ZE SR 11 T b I R A RO S R 2 Uk
o i — 0E PR X0l 4T SR AR A3 B DL R P O - g Xl A
BoC-AMRE BCE T TR R W RN, H R T IR T R R
SRR ST T
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