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7 A A
FrHY
ATE 1

+5 7 (vehicle)9) €% FH(external surface)S FA3}=(defining) 371934 w] M| G2 E (aerodynamic

microstructure); %

A7) F7198HA n A FEE o8] ZdEE WA (reflectiveness) ® WFAME (reflectivity) & Hol: 3k}
o] W3lE Aojgown aFel Ed(representation)S A3}7](convey) 98] A7 &7198hd nAFZEA
of F-7}% (superimposed) A B-W|A|G-Z & (sub-microstructure) 52 #® (pattern); S ¥&3}aL,
AE-HAFZEESY HHS Al AL $AE 7 E-MAFREEY] Al 1F R A7 Al i1 S43 4
olgt A2 RAL HAE 7 AE-WAFZEES] A2 IS X, AE-MAFEREEY A2 IFS AH-
A TF2ES Al 28§ Hlaste] Aol P4 i A (orientation)S 7HAE A .

AT 2
AT 10 QlolAl,

AB-n A 7EEEe] A2 2Fe AR-vATEEE] AL 253 vaske] Aold o A1 (spacing) & A
A& BHow s gA.

T% 3

—

AT 1 Ee AT 200 lolA,

AE-m A F2EES] 7] o
ZEES

He
oA 7 e A%

A7l oF FHe Ao r HHS HE(relatively flat portion)E 2 A
=
=

AT 4
A7a 1 £ A7 200 oA,

Nu-nApzgse] 47 fge] Au-nATEEE e o] AMASL N(light)o] WA FAF AL 54
o7 3= #AXH .

3T%5
A1 e AT 20 lolA,

"1lﬂ_—ﬂ]/‘ﬂ TZEEY 7] HEe ME-uAGFREES] XTWES WAL FE (reflective coating) &2 FE H o]

(coated) U&= AE 5Ho= 3= A .

37% 6
A7e 1 EE A7 20 QojA,

Au-r| A F2EES 7] A9 A-r|dFEEE 2] o ALASS 0.4 MAE(micron Bt FE AL 5
Hom s .
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AT 7

A 1 EE 379 20 QolA,

i
o,
(o
fru
ol
ol
rlr
o

7] 95 Fwol| &3k proximate) H# S (color layer)S O g3t A

AT EE ] o Bl Al wAL A48 TR AB-vAlF eSS Al AFS Alests 9 R

71 9 mH el B A7) QR el SRSl A7) AL WAL SA3 Adol’h A2 v S-S 7R A B

=
MB-IAFZREEY] A2 IS A7 AlAFEREd 93] Z#HEE YAl (reflectiveness) % WRAMS
(reflectivity) & Aol= shte] WstE Alojdtomm F38H% g3} (optical effect)E BA3H7] $late] AH-
A FEEES] Al 2F3 Hlastke] Aold A4k i AdF(orientation) S 7HAE WM.

AT% 9
A& 8ell QoA

47 9% ERe Bee] v TaBEe] 24 di(span) A& SO s Wy,

AT 10
AT 8 = AT 99 SlolA

NE-m AR Al 0F EE A2 2ES AT AL A7) 9% Eudd AH-mATEEES AR
]

7}& (embossing) st A& XS 2SS EHOR sk W,

Z=59 Al 252 AEsty] skl F7-(tool)E A Hst=(aligning) TA; %

h_]_L
AB-NAFZEEY A2 25 AFs7] Yste] T2 AHE(re-aligning) = %5 (moving)dh= @A =

3L
(<)
[e] =]
S 53o= 3 U

A7T% 13

A

] A



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

Houtg o gz o 2= uAFZE (nicrostructure) S0l B3 Aol YL FAXHORE F7|H8HE wAtx
& (aerodynamic microstructure) & 93 Fe4 &I (optical effect)Eol &3 Ao},

NATZEES BA4H o2 3779 B8 EA(flight characteristics) R/%E A3 (dynamics)S WA A 7]7]
A3 Gl A o] &Ht. 53], #EA(riblet) 5 22 MATREES 379 dY 9/EE I AF
2 2aA77] 98k &7 D7 (wing), SHAF(fin), T FA (fuselage) o] FHEA A o] &=d], o|AL
AAAQ] A5 Ao Q/EE olitsietak wE A Fo AFRE ¥E 5 vk, AT, fEYSE 9 o2 1A
TREES T3 O Ve FRE 7|22 A =2 WRARS (high reflectivity), A8 ¥HA}(directional
reflectiveness), R/E% 3719 vZ(aesthetics)dll et o2 FAAHQ aH}ES Xgst] EFo Fghx/
A /A2 aHREs 2AEAY e 7 Arh. =2 XS 9 A AP 9xbE 23] 9 (glint) o) Bk
A==, ol 79 7FAAd (visibility) 2/%E 74 & (aesthetic look)ol F&FS & 5 Uvh. F
EAEL Ad9gFd &g3¥r] xdasdAd, 9 mYWE, B4 3WEs )l wlEiA o Esty fxE,
s, d/Ee 5HEZ Aste] FAY Wk (atypical direction)EZ WS e 4 9l

9 AJESe glojA, ¥y THE] vhilE U/E= A 9T (appearance)S @3 7] THEQ old i
ERFE 9 BALE B/HEE R (reflection angle) 58 AT OZHN Aojd F dvh. IJ37] xHE] 9
of JFS F7] A% EY 4z HAYEL 12 EY HJE(flat black paint) EE tE IF IY
(multilayer film coating)¥} #& AWkALS #384 F® (low reflectivity optical coating)ES X3t}
gF71e] WhAbg H/mE o@e wAsEy] f3 o2 oz dAdAE52 dZ(decal )5S EFEA, olES
YEAEY 22 F7|984 xHEe A&ste AL HEANEY 371984 £A450 FAAA dFES F F
Ao A, BaH fFaA (effectiveness)s FHAAIA 4= Qi)

gige] g
S dst = HA

HA 9] djd T
dAlF el A= S5 (vehicle)o 9F EW(external surface)S A= (defining) 371982 vlAl+=%
& (aerodynamic microstructure), % o]w]x]2] H & (representation)S #3}7](convey) 3 wATZE
F-7+4 (super imposed) A B~ Al G- F 5 (sub-microstructure) 59 ¥l (pattern)S F3+3it},

B-uAF2EEQ Al 25S ATss dAE X3, oA
- gHe] 2HIA ME-vAFZEES] A2 215E ATste @

F3eta, MB-nAFZEEY A2 25 #3HH a3 (optical effect)S A3 Ydlo] HB-njAFx
FE At (oriented), ©lAX A (spaced), FF8tE A (shaped), HE

1o
2 o
4z
fr ke
rd
o
=
>

)
R
of
i)
N

Z2 sto] el A7) gAlE oluxe ¥ FdE Aest
= wAE 2

te dAA A Fevlel o 39S d4ste 37198 AT RES X AFl T
HATFEES 71984 mAlF R Bk Al ME-mAlT s OES 2T A 379 e
AT RS B3 9k vl EREAdel FUbE A2 AB-nAlTERE 25s ek, A2 AB-mAT
28 2FS Al ABR-mATRE 2FIE dolat, Al AB-wAlF2E 253 A2 ABR-ATRE 159
292 ojuA o] xdS A3t (convey).
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o e ME-mAFREEY Al I2F % A2 25S 2T & Ji, NE-vAFREEY A2 1HFS AB
U A FZEES] A1 25 deolsith. MBE-uMFREE] A2 IFS ME-uATFZREEY Al 25 v
slo] Aoldk @A}, o]AZ+A(spacing), T A& (orientation)S 7FE 4 Aok, MB-nAFZEES] HH
5 mHe] Aoz HHI FE(relatively flat portion)sE @D MB-mAFTZEES F33t = Qh, A
H-mAF2EEY] iy AE-vAFE2EE 19 o|ANAES A5S FFA17171 fske] W(light)] o7

7 9] (approximately) &Y€ F Job. ME-vAFZEES] HyH ME-vAFZE
(reflective coating) 22 F®E O} (coated) AL = AT, EA FE| &3 A&
- AFREEY] dY ME-UAFZEE 7 oA AELS 9

= B3 9y el A3 AeS(color layer)S EE 5 vt

w e e AAds, vAlTREe R i MB-vpaTEEEe] Al 25S Aless A 32 9
oW Al = o gHel A AE-vATEEES A2 25S AlTshs G E Edeke YHles
A, AE-mAITFEEES] A2 I52 3 adE AgE] fste] AE-mATEREES] Al aude el
A AZHAY, o1AHGAY, FFstery, ddy= e 23 9N 3U2 559 nAFzEEd 2
A P& (span) & Atk AE-vAFEEES] Al 25 £ A2 258 Aeshs A o5 Fudd Au-v

ATZ2EES PR 7FE (embossing) st A& XT3 &
< AT st T (tool)E AH3t=(aligning) TA; 2 AH-1]x 2
of & A H(re-aligning) ¥ °]§(moving)she @A E XS = Ak, Al T A2 AB-mAF2E

aFEe ME-vATEEE e AYES oF 0.4 M AER 0.7 M AE Ateld 4 3l

B oatgo] g2 A, 7198 uAtREe] dd FHe" ouAE FAsE @A 2 FAE ou]A

Z 7122 g mudel 7] A owx e ndS Ay 8l AE-uAFREES] dHS xUE A

FIe SAE EgeE WS L. ME-UATZREES AFEse e FTude Adold IAA

(position)EelA Aolgt X4 ME-HAFREES AFTIES TToAA A AS X8 5 ATt A

Bt FREEY] dHe] ME-nAFREES LEMY (parabolic) ¥4, A7t (triangular) 74, 15 HH
A

H
(grooved) A, A3 (sinusoidal) A, 9% (cone) B4, AEH (cylindrical) @4, wE 59 oldl
glo]d (indentation) & F° &t o5 7t Quf. NP WA FREEe] el B uATREE 7t
AYEL oF 0.4 v|AZET 0.7 v AZE Ao

4y

e WATZES EHEhe 3AE T,
U% Z

&
F7HE AL AE-mATRE IE;

Aol ke A2 AE-mAlGEE S E¥etar, A2 AE-nAlTERE 2Ee Al AB-m|
e AelstH, Al ME-vATFRE D3 A2 ABE-vATERE 250 282 onA 9 5dS A, A
2 qu-ulAT2E 2Fe Au-ndTeEse] Al 2§53 vlaste] deld P4, oA, T AT H4
&t AR e B Hojw REHow AL Aely] et TS mATREe] PP FEE ¥FY
2= oh;}
T .

1o gAAel FAE M HEE 2 AANE FAskE el olgW & At AAH FFNE E
At
%2t B AN B S FER 4 Ax & 10 A4 Bgrlel o) mHelAe) olAHel 2

Wi o] WAl (teaching)Eol wabd 371 (superimposed) A B - AFZES 712 A A<l v A +x

T 4v e R Yg 9 23S ¢ de UM AR-uATFEES VR G2 dAIE vl TFEREY o A]HQ]
¥ M A(surface section)S EA]EHC}
T 5a YA S5(E PIMFREERT ofyg HAFREEG F71E § e MB-uAFREES FEE

JAIZQ FRES =AITH
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(nanostructure)E) %/EE AME-HAFRE JHES o83, 57, *1.‘1—‘1]‘1]?3:%%(01]93511, AbA
(interspersed) Az o=z H3k R (relatively flat portion)E =
S THAAY 7A@ ABE-AAFEREE)Y] dHEC] olg s AAE 3 ]84

=] fll Utk 2HE Gﬂ oA,
dEo] FEHE MATEZEES 5T D (vehicle) (AN, F37], H4 718k =FFd(land based vehicle),
gt S A8EE gEREeT. o] gEAELS 55w I8 A AAE 8 olfd. 2 o &
A, dod ez HHEg FEES kA EA8e ME-PHTFREES A uAFREEC] ATHE &%
FHAAY, FF7))Y EAE Ev BTWEY F(optics) Z/EE P (aesthetics)S AZEHwFo| A=

(customize) Hol o]& =},

2 WA NA e dES, d3te 3 adEs s HeEk, &5 d 2WEY 54 495y
& =]

a}/\} = y3tet A]Z}X—i @] (visual appearance)?] Aojoll <]afA E}?},} %’4 X (location)E ¥ X

o zwr. =5, ww dge o2

E& E3 & <l EuloldH Fad gaEe] +4d

o, %%\"’F"diﬂ Hol= o) FWH(viewable external surface)®] F-iEol distel 54 XA M (position)E 2
[EE AoFEd A9 dAME (reflectivity) B F4&(transmissivity) S ASFAY S7FAIH 24, olH]
A, ®A, 2/ AHF(color layer) ¥ 22 543 A EAE0] 9199 v AHojd AEEEHYH Hol+
A& 7Hs3H 5 %

stoh, AeFo] ol g§FE dEdA, HuEF2 Aol P4 Z(decorative) H/EE WHALH
(reflective) AHES 9 vAlFZEE 7|AH o= A= (mechanically coupled) I UL, U]HHLZ:%E
I T A, 2/EE NE-UATFEREESR A ol8E F Utk 2R A EolA, Aels ZH/EE HAT
ZEEL Ul/‘ﬂﬁl+€§ /e HATERE B F € (embedded) TE(IAY, AHFSE)IEZFHY U 7
Ab &3 (light refractive effect)E %/ExE Q a(diffractive effect) 53 &2 Jolst FeA, wF,
/= FAH asEs f8 24353 A Abololl A AW 3 A (interface feature)E (oA,
A ®® ¥ (textured surface)) & 7H8 & 91‘?}.

[e]

sk

=
mln .

D A A, HAFRES IS HP7] HdA, AB-mAFEREE B/EE AE-MAFEZEESY O85E
F&(machining) H== 1efe] & A Aol oaiA vAlF2Eed Agdr. 53], AB-mATx
2 g, F-4F(roll-forming) Ev JHRAA7IE Z2AAES FalA mATREAd FHE F ATt
A FAE dE T 2o, ME-mAFREEL HHFRE] 4EAHF = (extruded) W HAHTF
Eabo| HAFECH (gAY, <8kl APEe LRAA(inline secondary process)). A B-m|AFZE Ch
= T AAEE AL FFAA W W (surface modification)S EaA oy, o =
on molding), 702 (casting), Z=3%#|% (spraying), ©°l|* (etching) S°l o&ir T E-HFol
= %ﬂ 79 AAE 34 AR dojd 5 Ut

pal

N
X
N

Tl
l

2
.‘E
~

o
o,
N
)
oHd

2 GAAol A AFEE o, "PAFZRE (nicrostructure) "ol &0, AL 10-200 H|ZFE(micron)e] Ate]=
& 2y APHo R 75-125 HAEY Alol=E ZtE V|EE A A E, 7]eetA T A (geometric feature) &
ARl AYE, Folg B/Ee 5 F) 9] AFE H/EE AHES AT F dvh. 2 HAA
oA AbgE u), "AMB-mAFEE(sub-microstructure)"o]gHE golE 7Etetd IS (AT, F7]49)
(periodic) = H]F7]& A (non-—periodic) ATlE, =0l E/Ev ZE 5)o| HAHF= ED} dA43s] o =
71884 A5, AFE D/EE AYES AAT F dnk. o] dE5olA, AE-HATEEES 719 0.1-10 H]
A Ao]2ES 1A ¢ Jrt. Wu 2 "Yx=TZEE (nanostructures)" o] gk ]7215]% P2 AE-HATE
EE52 Atolz Z/wE Ag(dAd, 7149 A7, °F 0.4-0.7 W AR, M (visible light)o] 37
I AL ZAY TpAEAAY R ¥ zFe ®mfd dE ¢ . 2EA, "/\13—“]/‘1]?5—%(3%—
microstructure)"o]gb= &oj= ¢k 0.4 MARRT ¥ FS AFES XA £ Uk, aHA, B A A
ARG W, AR B " E-mA s elEk e &ojol disiA, "ol Hle] J%X*(approxmately a
wavelength of light)"o]gh= #& oF 0.1-10 W29 WHd & 5 &= AFE v|d).

=

T 12 B AN FAE dEe] tdE 5 e AAFHA FF7I(100)E EAE C"] of o] &7
(100)= =4 o] (dorsal fairing)(104)o] A% F G2 eHdd(vertical fin)(102)S *3sh= A2 (tail)
AR (101), FHHAF(horizontal stabilizer)E(106), 719(nose) AA (AW, FZF4 (cockpit) A4)(110)
2 A (fuselage) (114)o] F-2HE 7l (wing) E(112)S 23sitt. 1 HAAMgA 7sd o5 a8 A4
(101), 715 AA(110), HABE(106), I/E(112) H/%Ee FA(114), EE g9 T & F (exterior) H
£ oF-HE(outboard) FEE(AZAW, 7] WHYEd(wing strut), <X WY (engine strut), AY=MGgH
(canard stabilizer) &) B/HEE ZWH T A9 Ao HW(surface)E B/HE A (feature)E(7,

_8_



[0021]

[0022]

[0023]

[0024]
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guaE)el 488 & Uk,

2 PAAA FIE dEe] FaE v = 19 oAAQ1 FF71(100)9] 9 EHA 9] oA A Q]
ZE(200)0]th. EAIE oo wA|FRE(200)2> A= o]AH F/VKrldge)a(ZOZ) 2 ZAE(202) A=
71= Hlo]Z2~ EW(base surface)E (A, EFF(valley)E, F37] EHE 5)(204)S 23
A, BAAE(202)9 T2 (profile) B Aurg oz Azbgolo] A, Eﬂxﬂi ’1‘:}46@394 T9HE
B4 (defining). WIAITFE2E(200)9] Z2AL vjAl 2= (200) (2, wAlF2E(200)9] Hojd =
F(defined volume))& B3 =S FE4PArt. A1 HAFZE(200)E o] oA EHFHARE, <A
Al WATRE(200)2 PHA7F(embossing), M=®W (casting), Z# A (pressing), E-A3(thermo-
forming), 71A17F& (machining) Sl oA Fdd & Uk, & dECA], Hlol~ EHE(204)2 WHA9AS
Alolelr] fske] FAE(202) 1t ¥ A4S HAES 7H F Adnkedad, fgAE(202)9 =l 39 1HT}

).

tlo
e
fr
i)
N
iy

ol ool A, mAlFE=(200)2 F&71(100)9] gEola, oA, FE71(100)2] AAA] FHS FaA L
i’ﬁ F571(100)¢] &719e4 545S WS Hol ol&Hm™, &a71(100)] dolo) o mudel #1438

SAE °| ]
T A, =AE o9 HAFRE(200)2 EH 7374]Z(turbulent boundary layer)E< Alojgo =i H/m
371(100)9] &F ZH FHI F T A#d A2 A-Z2 9 (cross-flow)ES WA
24 71934 s gaATE o
571(100) 8] o4 el A }
& (in-line turbulent airflow)
S71(100) 9] HAAQA FHE 3¢
motion) &< HW3llsta 7HAA
7VsstAl ok, 22 oSl A,
AV AXHA] ki, 23],
o, 7IAF ez Fa)EE g, 9 ¥H ¢te=
(skin surface)dell 71AZFEHAY 99, S3A
2 v x¥ (robotically placed) 5).

2
>
Lo
%

ol

A A Q] A FZE(200)S FHE(202)S 7}X1
ko] k3] A"EHT), o] AL, el

o
2REH HFHvbE(skin friction)S @’i’\]ﬁ/ﬂ

fl

7l

R =
R
)
oo
-
o T
i .
ol Jfm
0{1

by 0
H R oom

N Bl 4,

>~

N
N
>~
\y
K
fo

rlr
-
lo
g
I
o
)
=
o
)

A9 HHE 37185 AU (lateral a
7hol E(guide) E2A A& (202)0] 283t
100)9] Ax FF T AR Fo LN 3
5 B9, uAFEE(200) 95 xHd o
WA " 49 & doi(dAad, 27 %
% (composite cured part) <to] WFH, =2

~
e
P,E
m
M o -z
g T
lr K
r_EL (o

=)
=,
~ T

f
oH

71

qr 40
BN
o
©
S
o

o
2

o
)
E‘
of
w

s S

o [l

o o

1 1

u{u

n A FZE(200)9] AAHQ 7ETRE duEogE
bk (back-scattering)) HHALS 2/ wbEo
N(100)8] A gk Gare = 5

ozhy W YAzEE)el

s 2T F de, ]74%
Ao B4 Z=E(dAd, 1 HA

A1 E2 stola wATFRE(200) 2 FF7](100)d st 54 Al
ot H/mE ¥IXME E(200)9 #WE H/EE jﬂﬁl(facet) 2HY Pk o = (onward)
WAL =S (o], A9 A 298 o 7PF £ dojdrth. YA (incident light)2 AR =49
(illumination) ©ZHE T thE& FWAe WARRE ®de LA 5 9. 98 oA, o whalg
(reflectance)& WAITZE(200)e] gt 54 AokdE /s TAAEANAN 84S 28 & A, 1
A 8E71(100) 9] AA e FEFs JAF B4 (incident
light ray)E(206) 2|% 3o A2 H33HA HEAF(208) = WA}
' @)l F, T, Ee ?M% ? A= Hlels BUE(204)S Fa AFLFoR o) EIrt.
FAFSHA, B (210)E, A& B, AE202) T st BHE &3, wlo]x THE(204)ZH-EH WAL
(212)5 & T AT, ¥AFE(208, 212)2 E % AE(HAozRY Holzl 452 gHed FUAE) 9
A FAERTH .J_EHE]h WAL E o] 7] wjitol] wjuwj2 ~37} 3 WAl(grazing angle light reflection)Eo]gkal
AR =, dakA] gv D/Ee o=EshA 4 I 7110009 HE 2dT + Ut

T o
ot
:Iol:t
=)
X
4

i

T 32 & i wAEd weba FrbE AE-mAFREE (AW, YA (nanoridge) &, AB-HATFR2E
HEE F)& 2t mpATEEdY, g5, dEAEE gE5Y)(300)9] dRikoltt. ®AE o9 mATx
E(300) Aolgh FitEs xdshed, o5 Md(tip)(305)S 7H €9 H-&(distal portion)(304), &7t
F-&(intermediate portion)(306), X wWlo]2 Y- (base portion)(308)S XEFstt), o] oA, U9 F&

(304)& o] H-+(transition portion)(310)e] &JafA F37F F#(306)3 TE % =H (separated), J7]elA A
H-uAF2EES sl Alo]zoA trE Atolzm Heold & duk(ddn), XA o= HdolH(gradually
transition)). Ho] ¥ (310)& MB-mAFEEE(312)S 7ML, F3F FE(306) A B-1ATX2EE5(314)
S 7R TR R, E=AE oo Woja BE(308)2 ME-MAMTEREE(316)S 7FHT. P dEddA], &
@(305)> AE(305)el FrtEE ME-vATFRESS JA7dE U ZFE 4 9tk R, 9Hd

rlr

_9_



[0025]

[0026]

[0027]

[0028]

SSS0l 10-2481656

A&, Y= F7]9(nano-scale) AH-1AFZEES0] AH(305)°] 43 (proximate) L/%EE AH(305)

ol B7bE 5 Ao,

EAE o] MB-mATFREE(3L2, 314, 316) 42t 54 ARl I (characteristic feature)ES 7HXIT}.
& 5o, NE-HATEEGBI)2 Wolx THE(AAY, Z5E)(318), oAt (spacing)(dZAd), F714
H|F714)(320), ¥ A (peak) £o1E(322), & ZAM(slope) ZA=E (AT, WAz (300)4 EH e gl
) (324)& 2§38t 544 AASS 7FATE. o] deolA, 3H(330)2 + (306)S Fshar 9l
SAETCE o] oo, FA(330)9 g A (32009 FAFSFAL, %"ﬂ(SSO)O] *1‘5—“]*1] ZEE(314)
o]%3F o FXA(330)9 AFE Hlo]lA FWHE(3IL) F9 R Auda, FH(330)9 "B A=
W AFZEE(G14) 25 RRAET. F4(330)9] 32 Afo] =7t 17“7”4(320)4 719] frAtalr] well,
30)4 Aagt RFo] ME-mAFEEEBI) o3 FFHAA, AE-MATFEEE(314)EFEH RHALE
= % 2 4T3 e R/EE AAEHY, FAE300 98] ALEE SAE ZH/EE RS 7
AT, dor ME-UAFEEE(E14)EFE RALEE F4(330)9 FiES F7HA717] st A E-mAT
£ q s

2

S|

0] =
=

[o rot N
f

o x o 2
of
ol

ri lE

ut

BEGU) 2] oAzl B4 RREelA F49 & k. FAHOR, NH-vATFEEEGEL)S Wels
EREGIE P Yo Pedsl Fske @4 B, AE-MATEEEGS 1wt A
(respective tip)Eel Hlste] = wlol2zel A o W&) D ojef AAAFA shg Al AnES Ak A5

i
77w, olEL mATRE(300)e] ZTHA Oﬂ ZF4E Tl(gradient index of refraction)E A4 3ict,

tergd oz HolA FWE(318)S &3 nAFTXREE(314)e] AA F w3l ¥FA(overall width varying
shape)2 B/d¥&(light component)Eo] W AF= (314)§—r‘51 HALE = A (AT, Zd HALE) S &o|3H
=

Hol HE(310)2] U9 FE(304)9] JAAQ ME-mAHFZEE(312)S AE-HAFTXZEE(B14) E/EE A1~
A FZEE(316)] HlEte] FUldoz v 2L ¥F FolE % o|AZFE A (spacing distance)E (A,

F71AQ AYE)ES 7Tk, 2EHA, dEst ABR-mATFEEE(314) T A, dAIAR]D oS ME-mAl R
EE5(312)2 A BAHER 93te] A7 WS e RS A Z/EE FH43)E, o] oo, AH-n
ATF2EE(312) PAF2E(300)2] 249 %710—15}@ "} 3 (smoothness) & FA18H7] (retain) a4 A H-
A TFREES(314)0] Hete] Ao m o Zau t DEQA wwo] Sojxth(packed together). E3], Ak
(305) &4 H/%E= o] 9 (transition reg10n)(310)°ﬂ/‘14 H & AME-mAFZEES Z719 ¥ (drag)
/e Wi (turbulence) & 2T & vk, o] doA, AME-mAFZEE(312)2 HATZE(300)9] W4

(durability) EAE, £4(damage), L/EE 2719 FF 33 (premature structural failure)E WA|3}l7] ¢
st AE(305) Qto= AXEA ereth. Ayl 29 dEodA], vATFRESY dYd(distal end) TH EE
of AT A Mol F ZAH AAH UE AE-mATFREES Y & AxgolX(ease of
manufacturability)S $3te] W/EE A|F Al°FAFE (manufacturing constraint) S8 7|22 3to] Ajygoe=
o Aoh(eldd, Fo] 2/ F7140 AY(E) 5).

| oellA, ME-VAFZEE(E16)S ME-ATFZEEGI)Y FAE 93 FolE 9 ARES 7M. "t
Hog, ME-uAFZEE(316)9 Ha Fol& Z/EE AYES AE-HATEEE(314) B/Es AE-14]
ZEEG12)9] vl&l 28l 5 k. 2Y dEddA, AE-UATFREEGL)S B YA ENA AME-wAFE
EE5(314)3} Aold 4= ARE, Hdo] 7]&7|(transition gradient)Z 7FA=dl, ©] Aol 7]&7|dl M= AHE-n
AFzZ=E5GI)C AT AME-MAFRESE16)0] AME-MAF2EESG1)I  FAEE AF4 B4
(dimensional characteristics)& 7HA% AB-MAFZEEGI)ZRYH o ezt uf@d7A =2, AH-nAT
ZFEEBI4)E ABE-UMTZEE(BI2)7HA] de] 7|E7E 7HE & da, 1 witie A% 7FestH(vice-

versa) .

-

ME-mATEEE (312, 314, 316)2 BB fA Sl vATE=(300)9] EHEC el
Al A S X, *1E—u1xil¥+g%(312 314, 316) &9 Yoo 2, oo AXH
(30009 ztzke] S thair Z& o] F At (angled) B/HE FAE o] (shaped) F AtH(AM], o5&
1goiA (slanted) & F Ath). R SN, AR-MATEEEGI2, 314, 316)°] olefd I
(angling)& ME-uAIFZEE(312, 314, 316)9] AZEoldS S/ dAN, 7AZ S, AxH, B &
Q ZRAEE FoAe 5 A7 (tool removal)). AT, HAIFZE(300)8] FHE] e AE-mAF2E
5(312, 314, 316)¢] YZFH2 WATFEZ(300) N Artet= B Wal doldt Az mabs g/Es w
AP RS Jbedl & ¢ A 9Y G EelA, ol2d daSw /%= F738H(shaping)= HAITEE(300)
of digk 54 =S (i, AlopztE) ol ARl HhAbS o] HolA| sk A% JbsEA & S it

=

_10_



[0029]

[0030]

[0031]

[0032]

[0033]

X2 Q) M BE-mAFTREE(312, 314, 316)2 3 A HBE-nATFEEE 7ol A3
Adl, M ME-mAFRES 1] AgEe] HaA A H/Es HaA it 4E FolES VA JoR
T 3004 ZAIFAR MBE-mATREE(312, 314, 316)Y EAES W AFTEE(300)Y F-E(portion)Eol U
A gt £ k. B3], AE-uATREES(312, 314, 316) £ 9 Aol AH-MATREE(312, 314,
316) W9 = AME-wAFREE(312, 314, 316) Fte] WHEE 7|22 st S EYS JEld & 9l

(define). & Eof, sjde] RS Yehg 7] Yatol(define), MBE-PATFZEE(314)2] A (AAD, F714
Q1 A7) (320)% wlo]2 FE(308) ol A HE HAeH(305) 704 W S duh(el A, A (32009 HolH Ti= Fof
A H/EE J3 Fol5(322)9 dojd Ev #Holdl). FUHHoRE EE fb¥oR, YUt ME-mAFEREE
o AAH A4, 7letTx W/EE FER(E)E (A, Bobe se) o] 2ks vehr] 918k (define)
A2 E(300) 9] Adeldt FiEEel fisiA gl 5 dui(dHd), mAlTEREe] 3 FEoAe gA-34
(ridge-shaped) A|E-vH|F2EEC|D, & FRAME H¥-3F(cone-shaped) AE-HAFTEZEZEEY). 94
A oA, MBE-uAFERES AP AU AB-mAFEEE A dv ez FFd YRS o
g v A FEREG FUtEE AE-uATEREEY #sl(variation)® AIZPA 2/EE vA aiES 7hsst

e AHES Aoshe deol ol8d F stk AnHoR, onAE 9/EE EAE AB-AFEEES] 4
(dzd, 27te AE-nAFREEY] 1) Tl dald - dEd, 97 ABR-uAFREES Ado|dt
HAFEES 9/EE TR FEE Alolo A dEitint. dF Eof, Z7te] g0l Aold HolE, o4

A7 W/EE A e gold An-v SgEe FAMCR Aolh A 9@ Ei ovAE ol
o

n il

o o

oy
BN
i

FE A 3
=/338k= doll o]&E F k. olet g, AuH o HPe mW(relatively flat surface) 55 WA &
Atz AB-mAlF 25 HEe] ojvAE B/EE= FAIE Ash=(convey) ol o]8&d = dok. FrHH o=
EE Ot ew, ME-mATRES(312, 314, 316) To <Jele] AL e AE-vAlTRES e WAt
Al EEH (randomly distributed) = EolE 2/%E F7k(space) 52 7H 4= Sltt.

oA A Q] of| o] m A FZE(300)2 A~ A (ridge-shaped) o] A%, Al F-ZE(300)L & 5a WA = 5f9 #&
sto] olstell A e WS T o9 A H/EE Y45 doo 23S Edste Ao A4 P =
7187 2Y = k. mEMA R, ME-uATFRES (312, 314, 316)2 = 304 AARow Azt
Zeod EE G 2 EAHA, o] 52 ofgtellA Kol = 5a WA = 5foh A

! o A= ,
Fo Qoo R R/Es G5 Iset pasel Qele] 2@ ELasel Qele] 4w

5
PN
g 5

© g
ox i o

el

Y0 ox oft rif
N

L OE Tl o

4%

u
2
X

, @¥ (coating)E°] MATFZE(300) /T ME-nATZEE(312, 314, 316) T 499
Atk. dlE B, HAFRE(300) H/EE AE-wAFEZEE(312, 314, 316)2 1 HA A
(anti-reflective coating), WHA} FE(reflective coating), Z/HEx ZA FE(colored coatin
, HIE, o7, B 98 FYU(dye infusion))Z ZEE & Jdar, P/ v Hojw vk 9/
o] wiAlE AofalA mAlF2E(300)2] &) RS yERY] $138te] eE W (single
wHoF 39d Ak, Y dENA, IHELS vAFEZE(300)Y FEE(AAY,
Hlo] 2 FE(308), F3F HE(306) H/EE 99 FE(304)) W/EE HE-mATEREE(312, 314, 316)9] HE
S(dAd, ME-uAT2EES(314)2 A3 (upvardly facing surface)E 5)olvh 1=},

=2 %
IO

oo £
SR o O ST

N2 oon

e >
>,

[r ot o=
NS
2

= by

|

2 r

—_

"

T 4% FHEMA) A Frte AE-mAFEEE(AAY, YeTE2EE)402)S 7 oAAIARD v AT 2E (40
| dlol A, mATFRE400) 2 F7FE ME-uAFREE(402) 4 5= Z8 9 (polymer) o]
PBHAE] et F7)-Z2) A AH(air-polymer interface)(406)S A& (define). & 37}
Z® ABE-vAlF2EE(312, 314, 316)3 Hlasle], dlAZQl oo MB-mAFREE(402)
e = R olo]l TS E(motheye geometry)dti AHEHE #eyW® Y¥3¥ ZZR(rounded cone-like
protrusion) &3 7FHh. W 404) ol ] AR A AZGEHE GAHQ HE-MFZREES(402), ¢
ARl 3T FAREAY gigF JARE Y dd ThER(el ], We) sdR o 2e) 9 ddd 5 A AFE
S JIAAR(AAY, AglEwrE "ol A (separated by distances), A-&stE 92 AglE(corresponding pitch
distances)S 7Fg 5), R/EE WAFERER FUtEE AE-uAFREEY] AZET EolE AloldA B

=& =34 (aspect ratio)E< 714

o},
o] dlollA], 3}aFE (408)%= ME-wATZEE(402)S s}
TEREE02)E T AFgFd AFdRA, dAHd i B g
(reflected) H-23, 52 HFAES 7122 dto] 52 ko AZHE=(coupled), AE4I2)E FAHE ¢
Z F¥ (transmitted) H/HEE F5E (absorbed) FEOZ UpolXt), oA[AQ o9] 3R E(408, 410,

rlr
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[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

SS5S0ol 10-2481656

412)& w3 T 404)ol thel =A1E B EE (416, 418, 420)0] o8] Zzt FAETE. o] doA, FHAFE(41
8)& WRALE AL (reflected), ¥ (420)+= FF(transmitted) % ZHHTH(refracted). SHAIRE, JA[H QA o2
AB-t AT ZEE(402) 7] (air) B5E vATZE(400)9] E229] FHE (refractive index)e] HR ¢l
W3} (gradual change)E AT =EM Zd WMANE) S Al7](intensity)E @A3HAl FAAI713L, T#A £H
(404)9] &3] F3F& = + AT+, 53], ddd, ol %ﬂ’c— oA ME-uAFZEE(402) (A, AB-1|
ATF2EE402)9] FolE, oA, A3, /e FAE)S 2 st AdAad, dolgh AE-uAx
T EAES #AE AE-ATERE IFES FYste 32 on A7t A A= (conveyed) RS 7HsstA & F

ATt

ba-5g& WA TFZEEWET ot RAFREEL
LE x5

=
=)= flEA o
=
o
=

=)
=
-
BN
o
ox T H
2 EY
&
_\‘I_( m,{n
rﬂ o Mty
>~
m *
[
S
nFE e
Nz
e 4
il HE{N
o
m?'-' m mln
o o, 5 —
[e3
LSS ;é: e i
o 2, t fu}
o *9& 4z
2L
R o )
il L ks
ot
i o2 mllo
o i
oz g ff
o
™
e 2
jaiss
& l
Lo é?
i) o%‘
1 olo ¢
2 é
o>
l’-?(—'« g
oflt =
ox
1o

BN
g o
fru
>~

<

A H el EEFF(562) = 7 (gap)(564)4e A B
(vice-versa). B2 dEoA, = 532 WA 5g2 &
f8te] x3teA] o] &,

bavw & WAA A Ted dAAQ] AT EE
A A Q] EEF- (A 2HHY =5 §) 2l
HAH(500) 3 ASshs WE T2 (bump profile) (A, ©d A1) (504)S 7HA =], ol AL
WFES webd debd 4 9lar, AFI9E (sinusoidal), EEA ¥ (parabolic), AFZE (triangular),
1ol vrE AHHEE 7ET%2Yd F drt. FEM-3AH(parabolic-shaped) ZE3AL 717 oAl Z el 1A
2 A7 -3 A (triangular-shaped) VAlFZ2EHRE UIZ2H o2 HAFZES
AFz=3ed F71d 7 Aok, 29 o 5olA, AAFE-F4 mATxEY dd
;

|
=)

o
il
£
e
rlo
o
)
o
ot
>
%
il
)
)
=
D)
g
~
k4
rlr
i
2
of
ol
N

R/EE ME-UA TS

=4
o
!
[
o
=
°
=
3
W
B
it}
]o

o £

2 L2

An)
N
)
N
Ho
I
i
o

I
ot
0%
=

)

& FxA¢l FHoke(structural weakness)S 2 £ i, D/EE A%
F Ao (dAY, T A 22X ME-uMFRES &S FA &

A AAY- ATEEZYE F of9lol(ull avay)dH BT 5 b,

o2 rllrx 1 R Jm i ¥ K

(R4 2 BNl Y me o

i
[@]]
o

p
2
E
-0,
N
ol
ol
o
)
-4
BN
il
o

olAE e FHERA EAHL, vATRES == Au-
d74(510), 958 FA(512), HAAHE

w A i%éoﬂ Aed F ) 5 A 2] 3
PA(514), 2 *}"J‘}f‘é 2/ 2EAE F4405616)S st AAE FA4(510)2 A, 9%, Jdgr=
Y (pyramidal) B4, T A2 A (triangular ridge)¥ & Utk g8 o® | & 5p9] A<l 713884
TRES e }L Qo155 71N dA4 TEAdE(dAd, AdT AT (extended) EEF5H T (extruded) Aold
dolg 71Xl 22k A YA e Ry 22 3xdA FAd Ak, dE Bol, xE4F FAA(516)0] ©H
(cross—section) 24 EZF/AE T AU, 3xHde 2EHY FFE 7HHES 5 Sd= dd 5+ Ut

L 5ce HAlFREE EE AHE-INFREEC A8E F de, tﬂﬁ}% Fo15S 7R AAAQ T E
(520)%— EAG. dA[FRL dle] 7)ekaE(520) = ¥ A (peak) E(522) B A H-3] A (sub-peak) & (524)S EFH
&a, o5& AH oz AR A ¥ (relatively regular pattern)oi HxE Fx Ja(dAadg), ws s
(alternating pattern)), TF&Z<¢l ¥ (regular pattern)o® WX HX] &S F& Aoi(AAd, g ¥
(random distribution)). ©hetA o= wg AoJH ¢ AH-IF(sub-peak)E(524)0] T AE(522)7F] A3t
(span) &0l #AI81 A& & AvH(eAd, st o]t HaFEoAel HAE(522) 7He] Al Y AME-FIE
(524) 5). oldd dE 59 do AA, ME gt HAE(522) L AME-9AE5(524)9] wiX]= oW A&
As7) 91g ol FotA adE P/EE WA PAE JMssA T 5 Ak, 2R o EeAM, ME-vaE

E= Iad
(524) & TAFZEE T AB-TAFTZEEY 5 .

= 5dE FAE Z/EE Y3ks Fekd gas 2/xe Ay dedtd 3 A (tool release)E £33 O
Az &o]Xd(greater manufacturing ease) & 7FsshAl 3 4 & 2239 H& 3399 oAIHQ 7% 7]
?Z(Slant geometry)(530) & Z=AISHTE. oA A o] 7]goX 7|82 (630) = HAlTRE e AH-TA

E2A FdE & duh. dF 59, 71X ETFERE R ABR-AAFERES V1SR Tl RE 2te
]"ﬂ?zm" of #7kd + Jdrt.

L Sew fHoRREH AFH=(A7Y, EF5=) He(pattern) S 7H1 3o &5 (540) 58S =AIRTH

49t
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[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

SSS0l 10-2481656

o] A, EEF(540)E2 FEH (cone-like) FFES 7HTE. AAIHQ oo E&F(540)5LS AAME A
55 /M § 93, H/EE Yo gHES 2 YEREA = Ut = 5e9 A9 dE 4Ry JHES
EASAIRE, 2 WA FE dEoA TAE RAES EFEte] oo HA HAbo] ojlgd 4 gt Z
g dEolA, 3k 5L gE(dAd, FdE L5 5 (revolved parabolic function)E)o] 3399 &=
FRES AYstE dHo ol&" & Y

Z AdlEl o] (indentation) & (550)5 =AIg. dlA1 22l ldlE o] dE
Aes Edeto] ool AdE Y = Advk. odE 5o, AdHdES B ¥ (oval-like)

(A, HE <ldlg o] A (bump indentation)E), &(hole)E, #A

s 5 3 =
HEG50)9 2qe] Ifd FAH EHES M MATEE B Au-vATEEe 348 ose
]

% 5ge, EEFEAY, A4 2XE)(G62)0] AE(AAY, HHe P (planar gap)E)(564)°l 2j&] #2H
HE(560)S Z=AISH, o3 & 29 WAFERE(200)07 fFAFSITE. o] odlA], EEFFE(562)2 AR djs]
AAHo R FABIAY 593 AgER olAdt(spaced). AT, HE dEdM, BEEFE5(562) 7+ o)Azt
A2 54 d3te F3H aA4E5S A8iA 2/Ee A GAd, T 8 (tool separation))s Al
7171 i HE ¢ Aduk(Adn], EARAd F Ah). 2R dECdA, #AE(564)E wol dAUY(curved),
9] AW E (segment) ES MR AY, L/EE G4 o] o]Fo] At (contoured).

= 62 thE A A vAFEE(600)8] =elar, o] deA= glEElolth. dAlF Rl A= (600) 214

(602)°] & (A, 3H3)(606) B WA= A7 -F A(604)S 7H vAlFEE 2AAAY, HEY

YA1)(602)5 AT, A AR mAlTFEE(600) 2= 21X (602)9F thE AT 2= 2 x| Aol A (o

2w, Abelell 23 ¢la(span)) MAIT2E(600)°] Wo]~E 7h=A P (across) Mol = ME-vAF2E 21X
ol AA

E(610)& &3t o] oA, AE-mAFZRE ZAE(610) PAITZE(600)] Ho]2~/4td AFH= AH-
nAFREE, E3 ZAE610)9 FH I A(defining peak)E H ARl i3] <HI A
FAE(AAY, AANE)(612, 614)S Fg3t). HE gEA, A FWEE(612, 614)2 AR )k F2Hdo
2RE Aol A AxEgR EAG (A, A EWME(612, 614)2 X 6ollA] EAE TR gk Aol
gt AEER EAgT . AAARD 4o mAFEE600) 2 AME-mAFRE AE610)> AHF(620) AH

of dloll A, ZE 2A(602) B MB-vAGFEE 2AE(610)2> Azl tal A= 52 WFez ol 3l

. & dEA, dAFHS MB-ulAFEE PAE(610)2 P2 A (602)0] e dAHoz FyPsAy
dAe AEE olE = k. EE o 5o, BX(602)eF A A Ateld] AA d=(span) EHL, Aoy e
2 GG AY(flat), v dAY(curved), /%= a2 HX(602)2 15 &2 oAl A (edge) el AEE
o= (angled) & A& FF4H(contour) 55 7HA 3L, A AE-EATZE ZAES(610) o83 FXHAES
ek 4 s F dth(follow). HE dEoA, AE-mAFTERE ZAE(610)2 A9 A a5 (A, 4
Al QD HAIFZ2E(600) ol ek AlokztEe] 54 el oisiA v fHAa 5)S EFste] Adolg 3k w1
55 A G5 ZA602)0 tial ol ATER AFEA o|nX] EE HAIE i, F/EE 24
H=(colored) (d), m&g] #Ag) e Zet FYE=(color infused) EHAEZFH Axd F AT}

AA A oo MAFRE(600) HEF(620)0] 7AHR A AY W/Ee FaET. 2Y dE5dA, Z
H3(620)> MAF2E600) 7 FETH. 2R dEolA, AaF(620)> AMAGE Z2ZA (A, #Holoj®
Z 2 M~ (layering process) ) ¢t WATFRE(600)] F7FEAY /e A=A, ZYEH= F)

A EERe] A .

L
~~
—
=
=

T 69 SAASL oA, mAFEE(600)2 AW -WHERE A (semi-translucent), ¢H3] BHEHEIA
translucent), F™3}th(transparent). 53], <AIZQA HlAFZE A (602) 2 ME-vAFZE X E(61
0)2 Yol Aok giio] olF FHA olsste AE 7FestA & & e, ol T334 olsste A
HEA AL E 2 vjdE9] U ZHE(refractive light index)S 7|22 3o "o 2 AdRES HkA}
SHHA o]& 7hsatAl & 4 Utk o] oA, YA FH(630)> WAFEE X(602)2] EH(606)S F3f A
FETh, dAARQD o] YA BA(630)2 FA(602)F FHENA ol FsAY H/HEE 21X (602) FaEE A
Koz HE¥ = AE(resulting transmitted component)(632)S 7FHITEH. JAF FAL T3 AH-ulHFx
g

=
A E(610)S el AdHE whAlE A E(reflected component)(634)S 7HZth, W o Eo|A, UAF FA
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[0046]

[0047]

[0048]

[0049]

[0050]

SSS0l 10-2481656

(630)2 3 (606)7oll F745 = MB-vAlFE2E=E (A7, AB-nAT2E
AT EE GA(602)00] Aol Ao FoE. Hold RSN FAEe] FHe AEE HEA

T AL om Ao xdo] #F5A(observer)dll Al Ml A= A& HEskAl & k.

AATA QL ol o] WhAlEl AR (634)2 A E-mAFRE ZAE(610)F oz A FMdolrt. YJAalF FH(634) A
B-uF2E f5(614)0] FHAA, wATEE RH(606) 02 =g AdHE thE RAbE G (reflected
ray)(635)s sk, o3 AFREAY, RSN FREAY, R/EE FTE oA, AAF HA]
TZ2E(600)9] L] FFS wFH = Qdvh. Avrr, ARHoR AgEHE

component ) (636)& W ATZE Wlo]AZF(microstructure base layer) ¢t 2 AZHHF 1, Al (620)S I3l
AFE =], o]F, WkAl R (reflection portion)(638)2 ZEWE(612, 614)% &3] Wwhale <= i, v

=| 5
(640) 2 mAlT2E(600) ] Ho]x WolA FsAAv Abgkd = gk, olHd S H/Es e o] R
(640)= Ho] W= AAFAA (re-directing) ©2ZA A HQl WAF2£E(600)] 2o F7t2 &S
nE S dn. 2Y dqEoA, whAld FEES U8 ABR-vAFEREE (A, £9(606)74e] AB-mAE
25)8 &l A= Aldirecting) = 9@l F7k2 &S v 5 vz, Wit FHAEES HB

B (routing)).

& PR dEodA, dF Eo], ®BW(606)Fe] ME-uAFZEES MHEH-uAFRE A
(610)2] Aolgt IAMENAM ME-vATZE X E(610)S Fal TAE = W 4 WAy

Ak, BH® BN, FAE(610) D/EE FHE(6I2, 614) I Yo Frrd AR

H9E oS A, FAE(610) D/EE TUE(612, 614)S, MATERE(600)9] @] ¢S F

1l [e]
FAE A7) AAsto] Folg JE-vAFEEEe] AFEs 552 7K

=]

=
-
3t

=1

FrHeR = Yt ow, FUE(612, 614) T dele] o] whalsh=(odd, vH ¥ = (mirrored))
H(reflective surface)d o A, H/%E vAE = 9o 7] (magnitude) B HEFS Aojstr] ste] whAls)
it (reflective portion) &5 7Ha & oA, WS F712 Alojsta 9/EE

ol FHEES AT, o] AoA, HFAE(610)2> ME-MAFZEEIAR, o]E2 vATFREE(JAY, &
PAAelA ZleE vtel 2 AEH-mATREERT U 2 XFES DY 7 A, olgd Fgde mAT
ZE(600)° H|3l] Ahdor o3 o 2l ZelolWe] uHFZE (primary microstructure) 59 o] Z7+4
(spacing) W/HEE Afo]zo] 7&] 39| 1ol Zgfolwjg] mHAFREE Alol(dAd), Alo]e] Hlo]x FWE)
of vixl® Aoz f e AlAYE vAFEE (secondary microstructure)E =g WAGEZRE(600)9] A A

491 slge] JFL F7) Aol WAYL Aojshn R/EE FaAD F Arks AL opdrh aed, B

2

AEANA, AB-MATEE DAE610)S DA VATZEEY + 93, oJES T o PrhE An-vAT
ZBES M FE Q0 A @2 £E At odd vATREES, WAYL Do Aojstn vA
TFEE(600)] AA B WA Aste], MATEE @A (602)9] Eol L o A 329 19] Fols)

Le(EE f F8) AFE(IAY, FoIF, vlols EW obd ®E 99 ¥olH)E 7Hd & Arh.

L 78 RHET05, 707 & st HAE(T04) 2 A (702)E 71X thE oA -1 mAFEE(700)9] EH
ojth. AAIHQN ofle] HAFFEE(700)2> = 62 AAIHQ HATZE(600)T} FAFSHAIRE, & 62 o|AIX <l 1A

6

TZE(600)0o14 ZAlE nvhe} o] Aduixez FHFst AAW tiile AeF(706)2 wAFZE(700)2] U A
Atole] el AW (textured interface) & EABste AME-wAFZES(708)S 7H g2A"HE A8F
(textured color layer)(706)< thAl 717t 2 o EoA, A&F(706)> 2 & AeH(702) ooz wo] 9l
Ay g/mE FEHoR Wol gl FE(JdHAY, A (extension), EEF(protrusion) §)(709)& 7}ZIT),
ol doA, AE¥ FXM(transmitted ray)(710) ##|(702)¢] FHORZRE WALE I, o|F oF 5o AH-
A TERE EW(705)S B3l wol~F(base layer) $to@ Hd® & MH-uAFZEE(708)] 28 &
d/rE AdE £ Q. E3), AE-mATFREE(708)S 7HAEAe dga fARE Az olAd" 4 ).
o] ool A, ##](702)2] ¢toE Wo] Q= AF(706)2] FE(709)2 A /e F4EHE W <
FAY, A5 (706)0] Fol(viewer)ol Al Boli= Wlo] &S F F U, FUHH R e fijtde

g oz oA, AeF(706)2 BAE(704) o2 Wol & & dri(elAY, A E(704)9] &4
Aoje FEAo g JXgtrh(match)). BH A5, HAHS(706)2 FARMEANA d2xHd AAHE

o 7]e| A A3 (706)2 HEZN A(702) L/Ee= A E(704) tow wWo] ojrt. HAXEE AAHLS "o
A F(706) 2 HEH WALEE Aok JEFS FolA, #AFAe| e mATERE(700)9] o] FFE F F

ATt

e A EoA, ME-PMFREE(708) Z/EE ME-HATZEE(708)F A#AE A?(roughness) W AHT2
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[0051]

[0052]

[0053]

[0054]

[0055]

SSS0l 10-2481656

= ol A Z(706)
glel o] g, 53],

surface area)<

of that Ag(coupling) Z/Hi Hlo] A5 (706) CRFEH WALE &
MBI A TR EE(708) A5 (706) 7 plAlFRE(700) 2Fe] HEF %

Ao 2 PAFZE700) ] et FetA A 7|AA AFS AT, 2HE JE5oA,
d 4 AUth(reflective) (A, wHHH). FrHH o &=

oA, FHE(T07)L A= Mm]-8HE (semi-translucen
1 $= 7Fsslth(vice-versa). ¥HEQ dFrto] Hlg HRALS

=
=
=

N
SRl lo
ol
e E

ol
M)

0% %0

2 o

B
=
k)
L
ohi F

2HH 4 F¢ W/HEE WA AlojE 7hestAl shal, oA
g o5, AB-UAFZEE(708)S AB-1MFX2E —'é—o
7t B & Y2A"E JHEY F U, FUHH R ke
2> d HEg] o Z (spectrally) A7+ 120, FA701-e}<d (rainbow-
type) E3E A7 st Heo AgER H3)S 4&0}04 O}L 234
2/

T 8avw # W wA|Ed wEtA, ABE-HAFREES] IFEC 93 FAHE AAEA ZA(AY, =23
(logo), EAH(letter)E, A (symbol)E 5)(800)F XAIETE. o] oA, FEA(800) E 453t dEH
(lettering)(801)2 &t HW Aoz FyPst 95 L/Ev Aol NE-MAFEE I5E59 23
of o3 Réko]l yEhb=(defined) HEl oA FAHTE. BE oA EoA, oWAEL MAFEEESY IEH
)& 7tEAYA e AT EEES ZWE offo tE A AAW(visible interface)EolA Aol
ABE-IAFZEE(QAY, Y=72EE5)S F7HgoeE nAT2EE54dd FAME (projected) o+ AT, HHE
A SolA, @At ME-wAFEE 2F(ddg, 54 Atojz H/EE FAY ME-wAFEEE)] onA] #/
TE FAY B8-S dalr] st dodor By d9EFH 784 o] &HT.

T 8be = 8a] dAIH ®AI(800)9] AMZoltl. = 8be] m=WOA, ¥AI(800)E AUlHoz HPs FIF
(relatively flat portion)(802), #|1 AMB-mAFZE FE(804), & A2 AB-nAFXE BE(806)S X3+
ghoh, o] ool A, Al E A2 AE-vHFRE FEE(804, 806)9] ¥ HAFAPA AdHor AZ7es
(perceptible) oW AIE ATt o] onx]&= A1 F A2 ME-mAF2E 25804, 806) 7He] “Foldt ®F
AL EAERE st AT 53], Aold WA SAES AE-HAlTRE FEE(804, 806) 1He] A H (A
o, @A Ad(ridge alignment)) H/H+= o] AZHA Y zto]l= Qlgh AFjo|t}, o] doxE 27} EA AR,
2 Aol A FAE dES FoFor 533 owA S (4, 23 (graphic)E, A (photo)E &), 3
A g3, 9/ 239 (holographic) 3L AAsHE Heol o842 & Uvh. BE d5oA, FiH o= 3

o BE(802)S %S o]FE=(contrasting) I EE HES A T3 /5 BS5A A AR =

24,
olujx1o] x7t== Zlo|(perceived depth)S SFAAZI O ZHR AMHE-u|ANFZFE HEE(804, 806)0] <3 A

= A a9E g7 dlol ol gHTh. ol9f g, B o EdA, oJuXE ol MBE-uAFRE 1
FE 9] olAztE, Eol, ¥ H/EE AFY Aol oA FE HIA 4 U,

T 8t = 8be] THe IFEFES FAMZoltt. o] oA, ME-mHTFZRE FE(804)S AB-uAFZE Fi
(804) Z=Afol wo] gle FAE(AA, HE—UMHIZ“ YAE)(805)°0 93] FA L/EE FRHoz A
o X 8¢ EWAA & g A viel o], mAFRE A E(R08)S AH-UAFIE FEE5(804, 806) E
A or HHYI FE(802)S 7FE=ZA 2 (across) Mol dar, A, =AHE o9 wAFZRE FAE(808)L
YA E(B08) 0] ME-mAFxE FEE5(804, 806) B/Hw *H'JWOE HE gk HE(802)& F235F4 (through)

o

WS of WawkA] (interrupted) %+ o] dollA, mATERE A E(808)S AH-uATXE FEE(804,
806), FAE(805), & Aty ow HAFI JIE(AgA, JHE*HD] R F95)(802)S X HE
(patterned) EHE o FAFS} (project).

e
oft
ox
il

& 8de & 8a WA = 8co] AL ®A1(800)9] TF AAlkmoltt. = 8de] E=wWolAM & = = niks) o],
Hlol FEE (o7, wolx FHE)(810)2 mAlTE= ZAE(808) Ateldl #1Al&l Utt. o] oolx, AB
AT e A= (804, 806) R OTHAC® WWI HE(802)2 Hlols FEE(810)d0l FHEI, A=
(808)7ell H7hef A b=k, 1efA, o] oollA, MBE-nAFEE FEE5(804, 806)9] ME-mAFEEES ¢
AE(808) ez Mo A Gt FrH o Ee= ddtdor, ME-nATEEES AW FH adE @
dst7] skl (e, olv A HE= FA, 3d a3E dehy] Asto]) H/Es wAYS AaA7)7] fleke]
A1 =(808)7del H7HE 4 A, dEolA, mATFE= (A, MATFEE YAS)ERE ofe} Hojx

= 7<7< Oﬂ
EEdel F7tH e MB-mAFREEe] 282 oA = A8 5dS ks dHol o]&dn.

= 9= & WAACNA wlE dES FAsks el ol&E 5 =, E-4% (roll-forming) S |83k, oA



[0056]

[0057]

[0058]

[0059]

[0060]

S5S0ol 10-2481656

A8 Al=¥l(forming system)(900)S Z=AIETEH, AAIHQ E-43 A|2~®l(roll-forming system)(900)-
E A8 I2F B (microstructure forming groove)E(904)& 713 E&(roller)(902)E X &g,
<l dellA, E-43 Al2="(900) PATFEREEAD, EH)(910)2] A E(909)7e ABE-n
S, Xxofo] AR UWHLZEE, AME-mA T2 E ﬂxl—% $)(903) P (A,
HAZFE) e Hel o] &5 k. o] delA, F-4F A=®(900) = 89 AAZ ] 1A (800)2F &3t
22 HAFFRE(910) ] EHge 1 -u AT EE IRES A48 dol o&d & Ut

-4 AlZ=E(900)9] AE Betel, E8(902)7F FAE(914)00] & UWtH o 2 (generally) FAIE o

At T2, PAHATERE910)2 AR 912)d 98] dwrdoR AE WIgo R FHRITE. o] deA], g

(909)7dell MB-uATZEE(908)S A3 T T

FHE(904) o Ax(Ad, HE-HHFZEE(90 g o]-&5+ 5% (tooling) FAE ‘;1/55
71k tx), ol I FAE(909)S TO—S}‘ receive) <9t JrRZA  AdH o] (complementary

Th, OFHE5(904)0] 9] Bolo] A ?Z%—‘é—" dAad mATFRE 2XE50909)9 A

| Al
ofo] A& FFE(motheye forming structure)s

Tl oW ol oM 2 e x Mo o
o
i
o
=
Ag

l=0

Nl

)

indentation) &< 7}

@ ZAHAME o A2 AE-UAFEESES AN AT EE gAE009) o] tE FolAde o & A
H-mAF2EES FAs RS Aozt WE & Aok (= 3 747‘). g9 o 54, E2(902)E T3l nATFx
E(910)0 7teliA= e AB-wAFREE908) 0] HAlTE2E(910) 4 A= 4EE HAAI| =S 249
o FHHo R e oty ow | wAGEE(910)0] 7]AZFE Al~®l(machining system)(900)o] thal & 2leo]&
A4 % (line speed) F/HEE & 1(902)4 3] A& = (rotational speed) VAT (910)0 A B - M FZ2E
£(908) & ?‘%*ééh == ﬂ (process) H/EE ME-wAFZEE(908)] HATZE(910)4d FAHE A=
(degree) & A|oj3l= Ak, 29 dEeA, &8 1A (902)2 HAHAFERE X E(909) Atol] mHAlFZE
Hlo] 2~ P HE(918) OPOE ABE-mAFZEE (A, gAE)S A, G757 A3 F2EE

(916)= 7Fd = Ut}

L 108 2 HAACAA IAE dE5S TAskE dHel o8E F Ade dAA AF AIZE(1000)s =A g
AA Al A ]/\E“(1000)% A A (alignment fixture)E5(1004)0] AX¥ N4 gL(embossing
rig)(1002)E& Egereh. A=A E(1004) 722 wAF2E(1010) 4] MBE-uAlF2EE5S 40, JRn
A7VE)E ) e A %ﬂ(forming roller) E(d AW, AH 7tEofXe AR 7}E Z](tapered embossing
roller)E)(1006, 1008)< 7}zlt}.

2hs A, v A FZ2E(1010)0] SFaFE(1012)] 9jd] dnbd oz RAE wWow dEAHdFE uwl, AAHA d9
A Al=El (gAY, AAYE T2 M2 A28l (secondary process system))(1000) W A3
-HAFEEES FAST. o] ddA, mAFRE(1010)S dEEFHE A dad, g
(riblet substrate))olth. Ix7J 271(1002)9] s F<rell, w4 271(1002)= 4% 321 (1016)

ﬂm{ﬂﬁﬁltﬁ
mzmlnglglm

Aoz FAlE 9% W e ofulF WEdo R olFd = dut. HMTFRE(1010) e ABE-mHFZ
Q/EE AE-uATERE IF5E5ES 4 2/EEs F7Rs7] Y8te], oA1Al o9 EE(1006, 1008)
EE(1020, 1022)° oJ3) dutd oz wA|H WaFor 717t st

T 112 = 109 AFR] AE A|Z=E(1000) 9] GAlEolth. st viel o], dA]AQl &2 E(1006, 1008)-
A2 E(1010)7d0] AE-vAT2EE5S AT, E2E5(1006, 1008)°] 3 &<k, wAT-2=(1010)°] &
25(1006, 1008)°] whal o]F& w, EW A (surface feature)S(1106)0] W AFZE(1010)4e] A B -u] A
TE2=E(1108)s AEA7FEstE dHeol ol &€t 53], T¥ HHE(1106)2> HAF-Z2E(1010) 7l A H-1]4]
TE=E(1108)s AEA7FEE7] fste] Bzolo] ME-mAF2ES H/EE BEiolo]-4Y 7255 &5 ¢
ole] e AAF ME-mAFRZE-HE Eddn, gAE)E EFE F Uk, 2E dE5oA, AE A
2¥1(1000) el tHal wAlF-Z=(1010)°] o]&d W mAlFF2E(1010)0] gk hgS WSIAI7I AW E2E (1006,
1008)S ol sAl o2 (A, 9= (upward) EEE olZ) = (downward), QO.Z(sideways)), AMBE-HIAFZEE
(1108)9] Eol&2 MAMFE=(1010)9] &=+ Zol(extruded depth)E wef HE 4= k. o] oAl u|A|
TE2=(1010)9] Z47ke] 2 x]= A4=(1110) ] AoH ﬁ/\]% upel gro] 78] 50-100 wl=AERbE o] AL, 77t
x| Fole A (1112)0] & FAIE uke} o] 7] 30-60 WA EolaL, ZHzhe] A= X (1114)° 98 &
Algl mke} o] wol oA 7] 5-30 AR "*O]O]dr o] ool A, ]/‘1]?1”(1010)9] zkzke] 2jA|e] HaE
7ol o]AZMA L 79 75-100 WAt F=d AFE L/Ee FHHHES OX GgAld Eoln, ofEeA
old, &FEFHo] EFRHA ol U FAY Trzﬂ EAE, B/Ee dAHE FHARE As AEE

=75
(predicted environmental operating conditions)ol we} @ebad 4 glt}.

)

12 55 vATREES 7R 28 B/Ee Al Eesdel FeE/vA aaks R/EE o|v A wiA| (4



[0061]

[0062]

[0063]

[0064]
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Ad, o= xde ®Mx)DE At del ol8d F Adv AE-wAFERE ovA A AF(sub-
microstructure imaging system)(1200)2] 7fEFZolt}t. oAl MH-u|AFZE ojuld Al~EI(1200)L oA
Al olm A =& Qe H o]~ (image input interface)(1202), 4AIAQ1 3 AloI7](tool controller)(1204),
AR olm X Z 2 M|A (image processor)(1206), X o A]A Q1 H] 7] (comparator)(1208)& AE &S]}, o] 4
oM, mAlFEE ouA A&FI(1200) AW ME-AFREESY HHE 9/t AE-HATFEREEY] &
Fol AFEE AAToEZN HAFREL ouAE WA D/EE o|HX] 9 RS YERE Hel o] &
Ao,

SAlE de] oluA] {1y IFFo]£(1202)F o|WA] B/He o|u]A] HA(dAd, JPEG FH)E& FAlSHE
(receive) ol o]&% o defl A, o]u|A ZRZAMA(1206)F olmA] F= QI o]~ (1202) 2 H
FH o]mA g/EE o ]X] FdE FAEIL, W/Ee AE-IAFRE Q/EE ME-uAFREEY 1FE]
A3 aas Ade] Ak (i, “]*ﬂ:rl ERNE ouA o xS Hsty] flste]) oftjel] wjxEA],
FAEA, B/ PAstEA (shaped) & Golgtt. BE o504, oA 48 Qe #H 0] 2~ (1202)= A H-1]A]
TEE IFE AR digk 2N B/EE A Y-S AT 4 i, o2 HSAel A A7}
Zlo](perceived depth)& A4E  QUtt. o] doA], olnA] ZZAA(1206)= 8 (mapping) H/E+= A
H(defined) A]E-w]A WA (E)E & Alol7](1204)0 AlgaA, & Ao)71(1204)= 59
= dol NB-mHNFZEES AT (A, F7hH3k= e o] &=
AM (A, HE-UATZEES AR (emboss) S, & 7oAl XA (direct) 5), FZA A B
= AEA an g/Ee ouAE 1 9o AT & St

r_BL >1.ﬂ E

mEm

R oolgel A, Hlaz](1208)= AW JhlekE o] &3 AlZHA At olsiA &t AoV (1200) & Fa AlE

& A, 53], Mar](1208)=, A7 ojvA|e] xdo] mAlFEREFo R AMBE-
Arzese] MAE S vATREd o8 Agdt= A FQAstr] fste], vzl HEE VA
el ofwlA]l 1= QlE#lo]=(1202)0] AlsE ouAE o] &F 5 U},

2 2 M S H =L

L 128 ME-WAFEE o|n] A Al2EI(1200) 71 0} ] AARQL BhAo] & 13 Bl 140X EAHAIT, & 12
of TAlE AHUE(element)E, TEA| = (process)E, B/EE Tnlo]2(device) E T 3l ool v

Ao Ajt, 29, A, A=, AA, 2/Es Fdd F vk ATrE, & 129 GAIFQ] oln A ¥ QY
#Ho]2(1202), dAAQ1 & Zﬂ"iﬂ(lZOéI) A A A QL o] A ZEAA (1206), oA]A<1 B]1L7](1208) H/%EE=
O dubdo=m | A ARl ANE-mAFZRE o|nd Al~E(1200)2 StEHo], AZES], J"’ﬂ‘ﬂ 2/ o
=do], AZEO] /= Aol Ao xFel oM FHE & dvk. TEA, A, E 129 A H
1 olmA] 1Y QIFF 0] 2=(1202), AAA &7 Ao17]1(1204), AAZ ] o]HA] L2 A (1206), <A1 H]
A7]1(1208) H/EE, U Ao Al AH-uAFEE ojuH A ~RI(1200) Fo Aol AL s
olAe] oldg TE YXAH IR(E), =7 25, TRIaYHE ZZA A (programmable processor)(E),
ASIC(application specific integrated circuit)(¥), PLD(programmable logic device)(¥), %/%E+
FPLD(field programmable logic device)(E)°l 2sid TdEE 4 U Zolg. ££8A 2ZEY Z/EE
HBeol A& AWy A3l & 5319 FA e A2 AFEE T do9 AS ds W, dAIAHA oln
A dE A He]2=(1202), dAAQD T Ao]71(1204), <A1 o] ]7(] ZRAA(1206), H/%EE AAS]
HIAL7](1208) &9 Holm shub= AXEde]l /%= HdolE A8t W=, DW( digital versatile
disk), CD(compact disk), EFdo] vt~z 53 & {3 HAFEH #5575 A X (tangible computer

Er_

olI

readable storage device) T A7 tlAZ(storage disk)ES EF3= Aolgtm E warel o] Fiojx o
AHow Ao, A}, 129] dA1F el mlMTFEE o]nA A|Z2E(1200) & 13 D MollA TAE A
of F7tete] we tlAlete] O}Ur oo AYHUEE, ZEAAE, Q/EE Huto]A25S X3S ¢ i, 9/%
= AHEE dYWES, ZEALE, W/EE futolaE F9 9] A9 st o e AFE 23T F
Ak,

L 128 MBE-HAFEE oln g AIAEI(1200)S RS 917 ARl MRES UElE SERECl
2D 1404 EAJETE, o] o EdA, WHES X 159 #HSLe] o]stdA] Ay e | =
(1500) oA Z=AIE = Z2AA (processor)(1512)9} 22 T 2A|A ] 2oJgt A& 9t T2 IS ¥ 3= o
Al BE7Hs A~EZ M (machine readable instruction) S o] &34 FHE 4 Ar}. o] TRIME LA A
(1512)9F AAI=Ee] A= CD-ROM, Z=23¥ tJxH, 3= Zg}o]|H (hard drive), DVD(digital versatile disk),

EFgo] gdad, T vWRgst 2 F3¥9(tangible) AFE FE5715 A wjAdo] AFE AZEYO=
TAstE 7 AN, HA TR g/ O dRES oo Iy ZEAA(1512)7F ofd ohE tuto] e 9
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ES
At viel Zo], = 13 9 149 gAFR] MEES ol AEVIZ He (A, A%E AZF 7] extended
time periods)®St, FFA o Z(permanently), H-2 <ZH(brief instances) <, AAHA WY
(temporarily buffering) &<F, R/®E+E AR 7/ (caching of the information) &<h) BEZF AFEH= &
= Y3 =golH(hard disk drive), ZA] WEZ (flash memory), ROM(read-only memory), CD(compact
disk), DVD(digital versatile disk), 7WAl(cache), RAM(random-access memory) /I <lolo] vt AF #
A e A vzaet 22 F3(tangible) HFEH W57k A wjA Gl AFEH e ZEH A=EH
AE(coded instructions)(Zd], FAFE F/EE Al #57bs JAXEHMHE)S ol &3fA F+dE + Aot
2 HAAA AREE w, FP Y (tangible) AFH A=57Hs AF wiAlzE &olv A9 B9 FAFH A=
7V A AR /s AR 9235 Fdels Ao)a, HulEE AlS(propagating signal)E 2 HE wiA
(transmission media)E& WiAISt= Zolgta WA o2 Hojgrt. & WAl ALgE o, "F3] AFE 3
=715 A% wlAl(tangible computer readable storage medium)"¢} "3 2] 7|4l #5715 A7 oA (tangible
machine readable storage medium)"+= “3& A 7}& 3k (interchangeably) AFgET. 78 o2 EE OohE
o®, & 13 9 149 CGAAQl WHHES A9 AET A, A%gE AZF 717 (extended time
periods)®<¢t, 94O Z(permanently), Z-S <=7H(brief instances) <, UAIHl W3 (temporarily
buffering) ¥¢t, 2/ AB o] 744 (caching of the information) ¥<¢F) AE7} AFFHE = tyrm =2
ol ZYA wWRe, ROM(read-only memory), CD(compact disk), DVD(digital versatile disk), 4],
RAM(random-access memory) /HExE <dolo] uE AF HA T AR gxzer e 8]dAF <l (non-
transitory) FFH Z/EE 74 #=7bs A wi e AFEH dv ZEE JA2ELAS(AAW, HFH
L/EE Wl #57bs JIZEHAE)S o834 FdE & vk, B HAAGA AREE o, BjdAEA AT
H #=7bs wiAge ol d99 B9 HFH d5rbe A A R/EE AY "gz=aE E23EE 30
I, AgEE ASE 4 dE AE wAsE Zolgtal HAH R ARt & WAl ARGE uf, "o
E(at least)"d&h= &7 A7 AAHF-(preamble)ol| Al AZAF-(transition term)ZEA] AFE-¥ 3L, "X 35H=
Ll

(comprising)"ol2t= 71 7043 (open ended)Q] AY U3 Wbl oz sfubdolt),

T 132 1 "WAAA FAE dEE FEstE dol ol&E & e dAAS HEE HEUE 550t 4

AARQL WS EF 1300914 Al&EEH, of7lelA mAFERE(AAY, WAFREE(300, 400, 600, 700,

1010))°] FA (A, 4EAPE Z/EE 7AVF)EZ A, = 129 olnx] J¥ AE o] (1202)9F

ozl 4= <lEFHolxel o F4E & e FH/EE AlFd 9§ xZ4dE 4 9l

HE (A A, HAFRES s ME-uAFREE] dH)e EdS vER 3]

259 3l o] T FrlEE ME-nATZREE D/EE B4 HE-UATRE IFES F83%
A=R

Z(receive) H|EH I ATHES 1300).

ey

N
)
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~~
a.
@

-
=

@

~—
sy
=

T X 129 owA] ZEAA(1206) 9 2 o|nA| ZRAMZHEH HolHE 7x=® st uAlTEY] X
I A (ES 1302). & 5o, A™H902)¢ 22 = 4d 2 (roll forming cylinder)7} &= 12¢]
T Ae171(1204) ¢4 2 37 Aoj7)el 93] mAlFRECGAY, MATEE(906))d HHHETE. oA AL o
FHE AE FuE g/mE 7144 vho]o]d (mechanical biasing) (AW, wAlFRE] dEAPE L Q)
ol mAFEEe dE 29 E=(loaded) 228 F)E& FA AEd ¢ Avh. BE dEAA, AFERES
Toll A A-sA AEHES olF B/EE wjXETt. thE o EdA, mATEE] dEAAFHL US
;@R F2(1002)9F 2 grA e 7AZFE £ (machining roller)E (A, E21E(1006,
1008))2 At /= 7AA FUES FAA mATRE AAEv(Adn, AE-nAT 3

7] 9k ekl Ay Z2A2).
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, 3 T A0] 7] (1204) 8 #& T Ao}l o) thE EIAHORE o]
Ha g/xe JEdEc(dAy, vATz

Eo g FiEd ALHdIh) (85 1306). €, TV AAEHD
(re-aligned) R/XEw o]FHH, F7FE vAFEEY ME-UHTZEEY] A2 15S AFste dol o84
tH(E= 1308). ol9} &, ME-mAFZEESY A2 2FS vATRE ATsts deol F718e F37) 0%
2 7 vk, 22 o EdA, NE-vAFREES] A2 152 FH anE A fete] ME-mATFRE

9] Al 2w AdolstAl FEsa g/Es Fdskd 5 o

o
ol

oz FrFAQ AMB-uATEZE 18 (additional sub-microstructure group)E°] F7FEA oR7 A
(&S 1310). o] AAL oxid] oMA& Hal7] st drfyt B2 vAlFRE AB-vAFREE] A
g a7t deAE AFF RN o|Fojd ¢ Qrt. 53], HlAY](1208)9F & Hlalv|=, FIFAQl A H-1A
TEREE R/EE AE-UAFREE IgE°] F7HE Z87t JdEA oJFE #A3] flete], nAlFRE
EAEE HE-nATFZEES A3Z(to be conveyed) ©]u|X] &} HlwEE o] o]gd 4 Q). WA FrpA<d
MB-m A FRES] F7hE ZolBd (5% 1310), ZaA2E VEHI Aol 55 130002 wEofzith,

A F7HAR AE-m Al EESe] F7HEA & AolHH (S5 1310), ZRAXAE FRET(ES 1312).

=

= 2 JAAANA FAE AES FHE del o]&E F U= e ANAHY S YEdE vE EF
Tolt}p, ¥ ZRAMAE EF 10094 AlFE=H, dudos HYs FEES wE EAEe VATREES
Zh= Wl o3 oA (A, EiE YERE olv|A) 7t dEEJoF grh. -, EHe HEEH= ovA
129} ##As o] &gt olnx] 4y Q¥ o]~ (1202)9F & o]n#] AE H o]~ (image interface)ol] 23]
5 1404). o ®, NE-uATREES IF5 (A, ME-vAFREE] ') = 129 ¥
1204) ¢} & - Aojr] W/ oln x| EZ A (1206)8} #E olux] ETRZANEFE ClAEE

58 7|%2 o] At = FHd 2HEA ATHU(EE 1406).

(|

ME-FATFZES /e AE-RATZE 2550 Sl (verified)(1408). HR 5o, shwet-7]8k
A 2~®l(camera-based system)®} & A} A]A®l(inspection system)& (AW, Al el (visual
verification)ol &Jejr) MB-mAFTZEE L/ HB-nATZE IF550| VATREN HHEsA AT
of Jdtte AL FRlg. FUHHoR e dijb¥oR, NE-nAFREEe] WA AT (A, ARG}
2)E Axrl B 2/xe gdc(dAat, AM@(covered) UATERESY W 99, HE-vATEREES
ol HW/EE %

3T S

I~ rjr_‘

o] &

~

e

tggo®, F7HARl oluA](additional image)E Hi= O|M|AES] FIHAQl FiEEo] iAW AFTEA A5t
AAREATH(ES 1410). o] 2L o0 omAE dsl7] flste] dviyd B2 AT 2E AE-mATEES
o] AlEgd dart heAE AUFery ofFold = glry. 53], Hla7](1208)sF £ Wla]E, F7HAQ o]
A gl wHel Frkd dert leA ofFE ddsty] fdte], EAjshE AB-vAlTEREES olvAs vl
st el o]gd 4 vk, WA FIHHQ olmAE EE ouAEe] AREFo] mHld FrbE FolgtH(EF
1410), ZRAAE WEEHI Aol 55 140002 HEopitt. vkl FIHA QL oA 5e] Rl F7hE A &
S ZolEH (55 1410), Z2A2E FRITH(ES 1412).

= X 129 AE-uMFERE olu|y AAEI(1200)S TEE] 28t = 13 2 149 eSS FEsy] 9
3 AAEHMES A3t 4= e A H Za2AA ZWE(1500)2] EFTo|t}, ZZAx

= = = = 1

A, Ay, H22 AFYH, 2HY FX(mobile device) (AT, A*E(cell phone), Z"}FE*(smart phone),
iPad ¢} #2 ©®JE31), PDA(personal digital assistant), E]Yl ojZg}o]A~(Internet appliance), HYAE
Ht)Q #51 (digital video recorder), A% HlA(set top box), HTE 99 t& g9 #HAFY #AXd F
ATk, .

SEAE 4o ZEAA ZHE(1500) ZEAA(1512)E =TI, =AE 49 ZaAA(1512)E
st=sofeltt. dlE Eo, TEAXA(1512)= oo Asts e (fanily) EE A=A (manufacturer) 25-8 9
sl olake]l A 3] E (integrated circuit)E, =g 3EE, ulo|ARIRZ AL, EE Ao7Ed &) T+

4 % qau.

=AE oo ZRAA(1512)E 24 WXEF(local memory)(1513) (AT, JHA(cache))S ET3ITh, o]
ool A, ZRAA(1512)% B ol x| g Qe H o] ~(1202), 3 A|o]7](1204), olnx] ZEZAA(1206), 2
H| 7] (1208) 5 33Tl Z=Al" oo Z A4 (1512)E ¥ X(bus)(1518)2 E3le] 3 W &gl (volatile

memory)(1514) 2 H]3]A WX & (non-volatile memory)(1516)E X &3+ <l Wl E 2] (main memory)$} 41
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stoh, 3dbAd W R2E](1514)+  SDRAM(Synchronous Dynamic Random Access Memory), DRAM(Dynamic Random
Access Memory), RDRAM(RAMBUS Dynamic Random Access Memory) /X 9ol tbE El¢J 9] RAM(random access
memory) “&Xlol oA FAA 4 vk, WYY wRE(1516)= A wRE R/EE dooyrtE date= B
Ao wWmg FAle] oA FdE 5 Avk. =l HEF (1514, 1516)e] ek AA~E HEY Ao]7] (memory
controller)ol] 2Js] AlojHAT},

TAFE oo TRAAN ZPE(1500)L T3 QAEH o2~ I (interface circuit)(1520)8 X33}, AE o]~
3] 2(1520)%= olyyl AE o]~ (Ethernet interface), USB(universal serial bus), /X PCI oJAXz A
IE #lo] 2~ (express interface)9t 22 <1o]e] BFY) el QlEFo]x FFel oa] +3d & SUrt.

SAIE deA, sl o]k f¥ AAE(1522)0] dHFH ol 3|2 (1520)0 AAET. Y HA(E)
AREALR sl g EZEAIA(1512) Qte® dHoly % ®WHE dYstes AS 7beshA drk. §4E AA
g 292 AlM(audio sensor), "] ZE (microphone), 7HHEH(AE Fhdg} e B JHvEh), 7]HE,
E, v92, HX239, EF-gE=(track-pad), E&E(trackball), ©]AXQIE(isopoint), T/FE+= 4 <

4 Azgel Saa FaE & o

sh o] el &9 FRE(1524) e =AIE 4] IE o]~ 3= (1520)0] AAHET. FY FXE(1524)2 4
At gaZge] FAXE(AAH, LED(light emitting diode), OLED(organic 1light emitting diode),
LCD(liquid crystal display), X237, £Z} &9 X (tactile output device), ZHY, L/E 23]H
S)el oA Fda=E = Avk. 2HiA, BAE 49 SIHFol~ FE(1520)F AF AR ad =glold Jl=
(graphics driver card), Z#:¥ ==Z}o|¥ F(graphics driver chip), H+ I Zgol¥ ZIAA
(graphics driver processor)E& X &3tc},

=AE de] QEHelA IE (15200 H3I HEYIA(1526)(AAW, olvi¥l A7, DSL(digital subscriber
line), AZA, F AolE, AEF Dy ¥E AAEl(cellular telephone system) )3 E3dte] 9 wAl(dA
o, A9 T/ HFH dnlo]=E)7e] doly S §oldtA 7] $ste] EWv]E (transmitter), ¥
AH] (receiver), E#WAIY (transceiver), B8, /= HEYI g Hol~ JF=(network interface card)$}

ge A AAE 2.

} 2] (mass storage device)(1528)5& EgFett). olelgh &% A FA(1528) 59 A5 29 t=3a

EAE ofo] ZRAA ZHE(1500)2 =3 AZE ] Bl/Ex= HolHE Astr] 913 st oo t&F A
R =
= EtolH tlaaE, BFgo] taa Efte]lBE,

=

ID ANJ2="E, 2 DVD(digital versatile

T 13 ¥ 149 UWHES TFH] 98 ZEE JAEFHAE(1632)2 HEF A A (1528), FeA v
1 2 (1516)l, Z/%+= (D &+ DD 22 Al A7Fs 3 (removable) 3 <] (tangible) #

54T ANHL BT, A, 9L Az BES0] B BANGIA BAHAYAW, B Ka9 A W

Balt 2 539 37YE 09l el e = =

Az EEEA WAL, GBI/ AEHAAT, ANH PHE R GANE GE EFR(vehicle) S, A
3}

]
Y (watercraft), &7]98% FFE(aerodynamic structure)E 5o #&= I+ v},
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