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A thermoformed multilayer reflective polarizer substantially rotationally symmetric about an optical
axis passing thorough an apex of the thermoformed multilayer reflective polarizer and convex along
orthogonal first and second axes orthogonal to the optical axis is described. The thermoformed multilayer
reflective polarizer has at least one first location having a radial distance r1 from the optical axis and a
displacement s1 from a plane perpendicular to the optical axis at the apex, where s1/r1 is at least 0.2. The
thermoformed multilayer reflective polarizer may have at least one inner layer substantially optically
uniaxial at at least one first location away from the apex. For an area of the reflective polarizer defined by
sl and rl, a maximum variation of a transmission axis of the reflective polarizer may be less than about 2

degrees.
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2520a K ZEHR LSS 2530a BE—4E 2510a > HELUEBAS 2590
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T B REEE 25322 BERCEES - BG4S — i i
25 ° JREJLIR 2550a WEAEEREHRILES 2530a @ BEINIE 0
DU EN T B AREEE 2530a 0 HEEREE— KEH4E 2532a 42[H]
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FE B (B B T 6

[0149) [E 27A GERREL 10 -2 ERETEZHZLE
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feft— M ERIEFIEE B 2 B 2 ESER
TEER o [EBS I TR AR B I HR HENERER -
ZFEARIRIE AT R RAR B R A 2 A b

& B e AT s A R0,
ARG B

il
BHl1
[0152] MEE—FEBLUNMNELL 200 2B L4 - E US>
—RIEBESS R BENE T RME 216 L o %ﬁ“ﬁ’\%@ 224 ~ 226 ~ 214 ~

K 216 ZREFZEEHGHITERX 1 Frit > JEskmERE - £h%E=

"B DE-F -G -H L. .F28ELEENE - B#EH k &
0.042435 > HRMEFEr = 1/c 4-36.82391 mm - F 1 5 RS
HPZEEZ2H -

=1
Surf. JHE F&(mm) |EE(mm) #E Efmm) $#HEH
OBJ (STANDARD |#&[E 97 [R 0 0
STO [STANDARD |#&[R 23.8204 15 0
2 EVENASPH |-36.82391 |2.19729 [POLYCARB [46.22652 [0.04243522
3 EVENASPH [-36.82391 (10.34174 48.50417 |0.04243522
4 EVENASPH (-36.82391 (-10.34174 ]MIRROR 58.17894 |0.04243522
5 EVENASPH [-36.82391 (10.34174 |MIRROR 44.64956 [0.04243522
6 EVENASPH (-36.82391 (2.19729 |E48R 60 0.04243522
7 EVENASPH |-36.82391 |2 62 0.04243522
IMA |[STANDARD |##&[E 54.72404 |0

[0153] FERTZREBIEMLEEEE 235 (Surf. DEBIE

RBARE 230 (Surf. 8 3 IMA) R& R ZHEANNEE EiZEy -
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Surf. 2 WENE—FRHE 224 > Surf. 3 k& Surf. 5 WEEE 3R H 226 >
Surf. 4 & Surf. 6 ¥ JEE—FHE 214 » B Surf. 7 HENRKE 216 - H
(RIS EE Y 5FTLE - EVANASPH (s S fIEsE (/8 r 2 EHE
WP TS 1 ZEERT) o ERGTER | 228 o ZE8 - %
BB e 1 228k B IMA G5B ERE 230 - |

[0154) Z—tEHFEEE 212 fEElY Zenon E48R > HEHF 1532
s HESTBIES 200 EIRRTRERS - HEAH 1.585 24
% o fEEE{% 32.26271 mm > B 00 F » BREER 27.14 mm (¥
BT 230 Y B {8{4 54.28 mm) > F#fs 2.13 » 5 HE(eye relief) (3%
MEEES EEEEYIER) & 23.8 mm > HRHTEE ey box)
(EEFEE 235 2ERK) % 15 mm -

[0155) MEEEFEHLAHEBLNBEL S ERGERA
BIAE BB B EIF > S BN 20 X ABAA
RS HERBREERB T EE L

(0156] SeBAGHNHMEERER 00 F2AH - BHTBY
T ROLEREE - B 486 nm B 656 nm 7 BAIE NG E MR
HREE 3.4 IANRAS S  EAELHEERY G2 WENZ

0.12 -

'Hl2
[0157] #HEB—EELREE LR 200 ZHELRE - FZWZ

SR ARESREAE T FRE 216 L o BENRFEE 224 - 226 ~ 214~
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B 216 ZREHTZZEFIGHITER | it 2 FRERE - % 2 7FE 3
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I 1 &

% %% 3 HZIFRE B HAGBZEAG mm 1Y 1 BSEAENX

7‘:‘7‘ °

=2
Surf. A FR(mm) |EE(mm) #1¥} ER(mm) B EE
OBJ |STANDARD |f&[R -250 500 0
STO |(STANDARD (#&[R 15 6.848 0
2 EVENASPH (-23.17192 [2.5 POLYCARB |25 0
3 EVENASPH (-18.85196 [4.691073 26.56958 (0.5582269
4 EVENASPH |-19.44056 |-4.691073 IMIRROR 30.63103 |[-9.582783
5 EVENASPH |-18.85196 (4.691073 |[MIRROR 24.31869 [0.5582269
6 EVENASPH |-19.44056 |2 E48R 31 -9.582783
7 EVENASPH [-19.44056 |0.621 31 -9.582783
8 STANDARD |4E[R 0.281 PMMA 28.60935 |0
9 STANDARD |#&[R 0.01 28.66299 |0
10 STANDARD |f&[E 0.7 N-BK7 28.66585 |0
11 STANDARD |f&[R 0 28.79723 |0
IMA |STANDARD |f&[RE 28.79723 {0

=3
ZIET S BB 28 Surf.3, 5 Surf.4:6>7
2 D 0.000000E+00 0.000000E+00
"4 E 1.245489E-05 -1.462422E-04
6 F - 1.393604E-07 9.569876E-07
"8 G -1.860081E-09 -6.019644E-09
r*10 H 2.407929E-11 2.373262E-11
™12 I -1.266371E-13 -5.331213E-14
14 J 2.853295E-16 4.901801E-17
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EER > A T EE 222 HERERER - HEA 1.585 ZiTH
& o fEIE(% 17.560 mm > FREF (R 90 F > EEEG 14.36 mm (&
S 230 2 EH{k 28.72 mm) - F#fp 2.55  SFEEHEMR 15 mm > BER
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NS NERBRE BB T I AHL -
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Surf. |JEH R (mm) [EEmm) #5 IR R
OBJ [STANDARD |%&[E ) 0 0
STO [STANDARD |#&[E 19.43519 15 0
2 EVENASPH |-32.97361 [6.734839 [POLYCARB 42.67275 -0.6680006
3 EVENASPH |-32.97361 |-6.734839 [MIRROR __ |49.63501 |-0.6680006
4 EVENASPH |-32.97361 [6.734839 [MIRROR  |42.06153 |-0.6680006
5 EVENASPH [-32.97361 |21.79455 46.89222 |-0.6680006
IMA [STANDARD ([ 66.72897 |0

%5
ZIEAE LESH Surf.2,3,4,5
2 D 0
™4 E -2.231952E-06
6 F -1.907497E-09
8 G 1.062720E-12
210 H -5.475949E-15
12 I 6.686581E-18
"4 ij -4.780909E-21

[0163] BLS5ch > BEBEBHHIEE 635 (Surf. 1EGI
FERSFTE 630 (Surf. 6 5 IMA) Bk Jbi M NEE LI
27 o Surf. 2 & Surf. 4 HFENSE—FE 614 - H Surf. 3 K Surf. 5 ¥ fE
FR5E 3R 1H 616 -

S 35.0 mm > W 90 1 » HERER 333 mm
(RERE 630 ZHK(h 66.6 mm) - F#fk 2.3 & HIE/L 19.4
mm - EIRBIEE CLMIEE 635 2 E48) {4 15 mm -

[0165] HBERESHABHTBLNER S & EXGEIA
NS B B TR LRS- 195U 20 FE Y A A
NS B RS BB £ | -
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[0166] CELZGEXEERERER 90 EZHE - BHTFEY
=T R LR ~ A7 486 nm B 656 nm X RIVESLRIELRE
EREA 29.5 MANEAS TG HAEXMRHREZAE ZOETZ

0.9 -

EHl4
[0167) B —EELIEELE 800 ZHBLRL - KEHRIEHE

ALy = SRR AR 862 Y T ERWE 866 L HE UL Z KT
BRSBTS - BN BREENE LEER 822 25
—YEE 824 o HEZH Y REBEERENE LRER 822

55— TR 826 L o BENRE 864 - 866 - 824 ~ 826 ~ 814~ &
816 » BE T LHIHITEN | Fril ZIERRERE - % 6 &% 77
R SRR SE 228 - RPZHLEBL AT E S5
% °

=6
Surf. [JHE R (mm) |EE(mm) (#7758 HR(mm) FPER
OBJ [STANDARD |f&fR HEFR 0 0
STO |STANDARD [f&[R 11.01475 9 0
2 |EVENASPH | -16.25782 2[POLYCARB| 21.26634 0
3 |[EVENASPH | -17.44541| 2.513635 23.93589] 0.7369043
4 |[EVENASPH | -16.75009/|-2.513635MIRROR 25.75788| -0.1016067
5 |[EVENASPH | -17.44541| 2.513635MIRROR 23.35747| 0.7369043
6 |[EVENASPH | -16.75009 5|E48R 24.5425| -0.1016067
7 |[EVENASPH | -12.77019 1 26.71183] -0.491206
8 [EVENASPH | -157.2536 6|[E48R 30.82226 -11.8657
9 [EVENASPH | -18.4783| 6.867862 31.77972| -0.4304748
IMA [STANDARD [#&[R 32.24099 0
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=7

ZIEAE Y EX Surf.3:5 Surf. 9

™2 D 0.000000E+00 0.000000E+00
4 E 3.286842E-05 1.398664E-04
"6 F 1.861485E-07 -5.794668E-07
"8 G -1.944055E-09 1.220044E-09
10 H 1.540250E-11 -9.383593E-13
12 I 0.000000E+00 0.000000E+00
™14 J 0.000000E+00 0.000000E+00

(01681 BL%% > REBEHEHHMET 835 (Surt. 1R
EWERIE 830 (Surf. 10 3 IMA) BT L6 SN EE L%
27 o Surf. 2 HERE—FEHE 864 > Surf. 3 K Surf. 5 BERNE —F£H
866 > Surf. 4 [z Surf. 6 ¥ ENE—FE 824 » Surf. 7 HWENEG.
266 > Surf. 8 ¥IfEF AR HE 814 » H Surf. 9 HIENFE 816 -

(01691 £FE(% 19.180 mm - W 82 [F - MEHER 15.89
mm (PR 830 2 EIE( 31.87 mm) - Fh% 2,12+ 8 H I 11
mm - HERENEE (SLRRME 835 2 EHK) 4 9 mm -

[0170] HPERESH L EHTELMEE Y £ 1 aE%A
SR — MBI~ YUBHEB LRF - BB 20 2 ABE A
SRNE BB RS S 8% | .
RBLRAEAMEERLA 80 B2 05 - BHEEY
GRERHETE - B 486 nm B 656 nm 2 3B 47 T 5 GIE M
FHRAR 14.9 TS HBASE - RETOLMBEEY G5 GE 5>

0.52 -
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N
[0172] s —RELUA B ZLE 200 2B REE - £ 2
—SEIEESENENE - TRAE 216 L - HERKRE 224 - 226 ~ 214
R 216 T RETZ &EHHITER 1 il JFRERE > HPZHA
%8 D~E~F~G-H~ L. b2 &FENE - £ 8 FIHBIMILFR
Ay &% 28 EPaaERORamE s -

%= 8

Surf. JHE R (mm) B (mm) B HRmm) $FRER

OBJ |STANDARD |&&fR 4R 0 0

STO |STANDARD [4&[& 25 15 0

2 EVENASPH |-40.49115 [4.85538 |E48R 49.67147 [0.7502449

3 EVENASPH [-40.49115 |8.498641 54.28738 |0.7502449

4 EVENASPH |-40.24456 |-8.498641 [MIRROR |63 0.2694101

5 EVENASPH |-40.49115 [8.498641 |[MIRROR  [50.62275 [0.7502449

6 EVENASPH |-40.24456 [5.013904 |POLYCARB |63 0.2694101
7 EVENASPH [-31.18185 [14.48671 67 -3.575525

IMA |STANDARD [4E[R 102.1176 |0

[0173] EE%EEFZ?@@?%&’M%%%@ 235 (Surf. 1)BRAIGAE
% aEm 230 (Surf. 8 T IMA) &R Z LA AHTRRE EAVRE
Surf. 2 BEAE—FBME 224 > Surf. 3 & Surf. 5 BB RiH 226 -
Surf. 4 % Surf. 6 WENE—FHE 214 » B Surf. 7 HEFRE 216 - H
Ria¥sEE 2 2L - EVANASPH 45399 HI3ERE (& r ZHRBE
HIERFER 1 ZRERT) » RBREGHER 1 228 ¢ ZE% - #
g RN 1 228 k> B IMA (hiERE&REA 230
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[0174] E5—tE23EEE 212 IEBURL Zenon E48R » HHAE 1.53
TTA R HETOLRER 222 HEREREE - £5E 1.585 iy
2 o fREEfR 42.7 mm > BEF {4 100 > BEEE % 50.94 mm (EEE
H 230 ZH 1% 101.88 mm) - F#k 3.25 5 $5HIE(4 25 mm > HIES
#E OEBIRE 235 2 ER) & 15 mm - |

[0175] HERGREHHAERFELMERE S L EREETA
RS —LREBNE BB I > HDUNALY 20 B AN A
HIRBE—NERBRE—NEREB T RE . |

[0176] HBLGHENMEERLA 100 B - BHTEBY
BT K OEBIRE ~ B 486 nm K 656 nm A R4 TE LS
HEAR 11.9 IOWEARSE  HAEEEEE Y SH 2 OES>
0.29 -

[0177] *ﬁﬁf BRI 230 BRTEEZIFRERE - BHEE

YEBIARIE 235 BB R EG/INAESZ 1.

BHl6 ZEHI8
[0178] DBEF (E{I6) - APF (EH7) REAFMUS Y —HKIiE
BEEE Y APF (EH 8) EHRALAFEITRENEEIET Y
R RNVEAER - BEEEEBLUESH ISR T HBEEE > Hig
ENAREEZREE - £BEBYEEE 63 mm 2 ERK 87 mm ¥
P o B IR SR IR B Bl s AN B B BN | - BN AR
HZ B LG T > RN ES W S LREEEE - 56 7
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b ERRINELE  EAERRARNY HERK S - APF
SOLRE - BIU5 Y RS R E -

(01791 FE BURAEKTE MAAC B HHEE A S HE T
S B2 I B B LR B R TR 1681 2 ST
S REEL © SEEEERR A AT ET - 3P R 2 4
102 5+ (SRR AL Y LS A RIRT 2 (2 (R B - B
TR S 1 F AR E= 320°F F 380°F(160T X 193°C) ; il
= 18 Fb : B R MDA E= 336°F§ 365°F(156'C £ 185C) -

[0180] 48> DBEF (Efil 6) % APF (¥l 1) RiHR
o 55 B K B 1 16 (8 500 BB O T A 48 60 9 4R O 3T B9 1
(Lambertian) e IRATE » AGHELIE 51547 (7 e 28 2 BT RUEHE S 537 (R
S8 » 53 RNIE 2 TR B S e 28 2 I B o (L A E -
ZE T TGS LBV - B ABE AT - DBEF BE
S BB RGN APF BAT - B0 1E 70 A
T+ APF BAREE L5 « [FI6F DBEF HAREA G -
# Krauss-Maffei (Germany)Fii i (5 (828 K T8 1 B A 5
e B A LB + R BB T B (ke 6 HAEHE
{4-(6 base lens part) ° B {#FH Bayer MAKROLON 3107-550115 Bk lE
BE 5t B ( B B B available from Bayer MaterialScience LLC,
Pittsburgh, PA ) T F i 5 - Btk BB F S Bk BB R -
180°F(82°C) ; VABSEE= 560°F(293°C) ; HLIEISRE= 1.56 F) © {REFEF

= 5.5 ; {RIEEEJ7= 11,000 psi (75.8 MPa) ; LAlRHE=15F -
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BH 9 ZEH 11

(01811 RE EANEH] 6 ZEH 8 chATUUK K 5 1R L S5 B AL R
Ch AR TR - AR EA 50.8 mm 2 B K 38.6 mm iR
FE o KEHmOLES % DBEF (BB 9) ~ APF (FH] 10) R4GMIRL |
a8 (EBI 11) - fEFA Axometrics AXOSCAN R ¥ 5F (A&
Axometrics, Inc., Huntsville, AL) JIE X BEAZRIEER - WRRE
A BRILEZTHERFOHEER 20 mm ERERARZ EAY
B BHAEART ZEAZ BRI BRABE (BHMEEE R
MANARREREHEBEEE TN B/NIERZE) - DBE A%
Ffx 1707 X - APF ZEF KRR (% 0.751 & > HEMHRE LBy BA S
(% 0.931 [& - fEIEHEA Z TEE B TS 10 mm > 7% [ B o T i 38
REF1.32 mm ZFERE -

[0182] DATRBIRMEEHEGINES -
HIEf 1 fh— R A - HEd
—BRE
—CBIRE
—EBEE AR BN ZPERE RS EE Y M ST
WE—HEBE NN EZEERE > RE—AEREa S

—ER—JRIES &

TRES EEBERTEET  ZEOIRNBEEED
30% 2 —FHNEBR R K&

‘Flﬂi
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—EIHEBRER - A SCENZE—CEHR R j‘nf’ﬁﬁ%@ZFaﬁH/
RZSE M HEEZEGRRE > RE B REE
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[FHRRE] CEREY ZRRANRLE

THERMOFORMED MULTILAYER REFLECTIVE

POLARIZER
(3]

A —EERREZ Z R A RELS  HGHEENMTEFBZRK
R ZEN A RS —TREN— L HEE SN B AL ET
PR JC 2 IERAYSE — 3 Fe 58 L - BRI Y S B R R
N EANEDEE - EEZOCHER — R HERE 11 REE%E
RPEIE H N ZCH Y FE AR — % s1 » o sl/rl hZED 0.2 - %K
ﬁ&&&”Z%ﬁﬁrﬁ{%%%ﬂﬁﬁﬁy?m  HEERZIERZ 2D
—EE U ERGEE 2R - HRZRFERNEBZH s1 K 1l
FIAEZ —ER  ZNHRLSEL —EHH T R AERT/NREG 2
FE o

(3]

A thermoformed multilayer reflective polarizer substantially
rotationally symmetric about an optical axis passing thorough an apex
of the thermoformed multilayer reflective polarizer and convex along
orthogonal first and second axes orthogonal to the optical axis is
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described. The thermoformed multilayer reflective polarizer has at
least one first location having a radial distance rl from the optical axis
and a displacement s1 from a plane perpendicular to the optical axis at
the apex, where sl/rl is at least 0.2. The thermoformed multilayer
reflective polarizer may have at least one inner layer substantially
optically uniaxial at at least one first location away from the apex. For
an area of the reflective polarizer defined by sl and rl, a maximum
variation of a transmission axis of the reflective polarizer may be less

than about 2 degrees.
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