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B e tulols w A AAE 9% FHA Tulolxe] Algo] B Aol
o 3 7] =

A2 g H (reader) tulolx, EIEZ, ol% Mdy], g 73 A FA(AE B0, A, AvtE ¢x 4
xdz} M) T & o)F Ynfola, o FHAA Fui¥, A9 md dAT 77wk FHE Havk e vlE
A o

5 o A
2 Y& A&tk 333 A (photovoltaic cell)& HHEP/] THE HEEEd AMEHT 9gon ) FAAE O~
%‘ﬂﬂo]e Z3tsle o]F tiubol 29 Fx& U2 HYetr] Hal Adoldt FH Aol ARgE gk, shvhe]
WA A, 7HAl FAE FFeke BEEE FHATE faEHele] RAdEn. & A WACA, fadde] F
Az 2EFY] OS2 Hi= Afolo] HaZeo]2E | dlo] FHslhs o ¥ A (aperture) 5 YT =
3 =

=g 94
FA%o] AadEstEr,

23k o5 tiutolx o] vaEol= QIREe] wo] JHA] FAe] HElR ojw| Aot wAE A S
A 74A] Fd2 B = (LED(light emitting diode) ¥+ LCD(liquid crystal display) T3
FAL(Zol 9} fAbe 71 Aol H7] 9% (electrophoretic) YaZeo] i Q4 JA/AR)
o] taZdol2iy wom daddn.

dEW BT AEL, () dsFdolziels] Fol w5 2V
S B, e HE, Be dNE 5) =
o A Gl MG e mUA) A ARVE 2o AE omw.

g J§

geZdold A% QAo 9 VA FomA vsZdel Ei vsZdeld ZFshe tutelze] A
EE gwd J)se AFEd AEHE 9N @ el of/dA AWEn. w3 Auy 3
QA

(WPV(wavelength selective photovoltaic)) L4 E tlxZ#old o] A 7MA] HME (T ¥HAL) I3 F4
oA MEjdor FrgthE Holx rprHoR FH

sttt YA ARE PaZdozrE 2dxe 3E
(Ei g ddAow Adald, A48 S e Ase 99 o144 demd, delsl bagaeln
i pRo] tete] TlaZeele] A% mt AA XYW 99 9e 5 vk, 1 the, #44 axd o8 §
SSE YARE A7) AR wasel el s Ex A el sel A8E AT

lats AHQ taEee] WE wi whle ey /Ao FHE FAA o dAH FrE

£ bt o AHel HaFde] B Ei wlE ewdold Ao FHE FAA Fo dE ANHd F
8 =AY

= 3atE WPVE zte dAZQ W& 3 gaZgo] A8 A3

= 3b WPVZF ZY 2 98-S @ o g3te UE HAY odE Z=AgY

T 4= vhekst ek 29 A7) shollA el xFe] A /A 2] A (UV/NIR) A 8A WPVe] Adla s A2l 2FEo]
=

sholl A o] UV/NIR A€/ WPVe] 4] Adee] A4l A=Y
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[0010]

[0011]

T 62 EHA 7hed Aol Ee AW EA AR fupols tiaZyo] Aol E3HE WPV A AAldE E=AE
=

e 72 EelE e Alolze] Aol mHs EAgT

T 82 FFE dEe] Ae]xe Aolgt EHE EAGH

T 9% Ale]xo d AAde] AWUEE EAIS

102 Alolz=o d Arde] MHEE EAgTH

L 118 Alo]2=o o Arde] dHEE EAgTH

LT 12% AAF ZFA 9 A A Hi 7 B dAx; FA] 7SS EAIST

T 132 WV EEI 7] AdEHE 288 Aloj29] dAAel A AAdE =AY

T 4% YulelAZ om¥ HES TG WPV oAl F el A A oS =AF}

T 16 oAAHL HA BE AF-AY A5S EAIST

162 Alolz=o A ArdelA [ AYE O GAA {FE AT

L 178 Aolz=o] A AAdeA H7] AYE thE A ARl FHE AT

T 182 WPV BES X3l Ao)zoAe dAadel vl AAS =Ag

T 19 FHA &3 (encapsulation) & EAlEE S0 L8711 AE Y Aol W WPV RES EAETH
208 FRFAA L WPV Alo] 22 RE o] A At gk vlRE =AgT

L 218 R WPVE Edetes o]E tiuielze] A AAdE mAgTH 1A,

L 22 WRALY t=Ege] e o AlAQl S3E WPV ZY S =AY

wrg e A1) Yt FAE Q] g

b A FA =] (WPV(wavelength selective photovoltaic)) thilelx, Q4 HE FAXWUE AA|dd st
T e ®Hee oldlE il #HE 8A4AE dAEIES AErstHAeY, WREE Hste], o#d Hak
AR B 7| Fe A FolE & e WS e 84E At i Io] &3t TlEokdllA T4 A
A& 1A A= WPV fufolA, @4 e AXVUES Tl gojA tgE a4 /= aAr) vt sia
ag)a/%E sttt AS A4 Aotk Evh, ol 848 WAIZE B HHo] &k e obill A
A Q7] wiEel, rElan o]Fe] WPV Ynlols, 94 e HAIVES ¢ u2 oJE folsiAl A &
| wiigoll, olelgt 849} @AY =ole o7|olA AFHA e

= A el A *4”354% AR A= WPV Yufe] s, 84 B PadEd #9h Jlojrh. & WAl
A AR aela/Es Byl =l AAdeh Mgds Bx] g2 AleHs, Ba Wl B 7aed ARl
3k Al ghe] OMD}. WPV Hufel 2, 84 B HEVES @2 cEeAolddr Akgd 4 vk, Aol &2

= ] B fsg

YA A AREE AAH 2 gAAe FxEA HYEE, 2010d 649 239 953 20119 1€ 209 @
o el wW3o] "METHOD AND APPARATUS FOR LIGHT HARVESTING IN DISPLAYS"Sl W= E3|&UEH A
20110010911%; 20129 1¥ 259 == 20129 79 269 wawglon] wmeol m3o] "TRANSPARENT
PHOTOVOLTAIC CELLS"¢! w= EFEUFTE A20120186623%; % 2012d 6¥9 139 U= wge] wAol
"VISIBLY TRANSPARENT, LUMINESCENT SOLAR CONCENTRATOR"®! v]=r E3|& 93 #113/495,379% 0 UeEbA A%
WS o] &3t A& Thed Fito] olFold £ k. AF AAdelA, WPV F7 PV(TPV(transparent
PV))ola, TPVE 7FA] #M TPVolt}.  dwkzloz  WpVE f7] PV, B PV, wEd gUdd &)
(luminescent solar concentrator), WF=A Y Ig]2g PV £ F7] PVERE A" & Jdo(2ey, o]
of AR ek=rh). E3, PV TERAobd, yIEzAjopbd ¥Eyjd, Zd 2 IR YneFHo IF
O RN WEA EE #2E X F drk(ayy, o]l A et



[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

S=50l 10-2420335

oA7lolA, B Hof, o|% Hutelx, A iy clulels, HEB, ofF Ay, & Ad A% tulelx
(& E°], AA, =E 9§ FA], Ao 4l57](singage), TUE A&7, AT

A9 A% ), Foe A%
[e]

=

AT 55 Egete faFdels ZE fulolxd eSS AFstEd AMEEE futolavt JfAELE. tiulel
2 fuel a9 faZee] = 91X AAE WpVE T WPVE A FAY dRE AEF o Eipa
4 7 on, ALy Aol Fo] dFE FFete] MR WEkstt.  ofgfollA AW E= vpe} o], dF
Ao A, WPV tlupol 2~ H= Q14 tiute] o] wiH P e thE AXWUE dY EE JdUAE Aest
7] k] Alo]~, AW E= USB(Universal Serial Bus)9b 32 7] XEU mald tjulo]~9] e X E9}
Esol 23t e fAHE Trel FeE AT 4 Yok b2 AN elelA, WPVE thte] 2 T aZgle] )
o] % F3E EUE AT F Aok, dAle BHoR | muld tnfo] e #gk o7t of 7]e Al AR E AR
HzaZgols zte ohE tulo) s FUstA 48 7hsslit.

FAA Am7F sl o) AAE WE(Ee vAD) J3 FHAR dYHor Fasks, taEdold o
ate] §1A AAHAY "dx=Edelet 3 F3E S Sl WPV7E ol 7]olA *é ok webd, FEA ARe,
taEgolZ e Zulzo] W& (e WS AdHow AdstAut Ex ol A 24 O % (perceptual ly)
WS MAA FowA, fxZyeld AR He HA #W 9SS HS F oAvk. dF AAdelA, FHA
Ags T3 t2aFgolE 2 tute]xo] T2 ZE# ol (non-display) FE%E E& & Atk @A A9 =
How HtaZH o] B2 dE B ZHdl, oA, FAF T FHY F dvk. WA A5 o F5E
Fo taZyoe] UYRRRE wE o FHozNE taZgolR QJAle FoRRE S 4 k. ol
WPVERE Add Fd 282 tupo]s e AR AAHF futolzo] AHE Agdl=d A8 5 ok, ol
= ey EE AGAEE FHEE S Fshe Aod ke dE 5o 54 A HEPDEES AF 7E
AL 5o AY £ Aok, A5 Aol WPV A 2 AF 29 248y Yste] 43 dee] A
g A FAet gE 5 AUt

Ao, WV el A el
a1, 7 oo Ag L A

L

J

AAAAA, WV 8 BAsk) A 2212 484 A
AR el AY A Estd

Az
=]
oj" ol oF &l AL PG =R THATE AAY E
g <3}
AN

dutH oz, faddel Qo] 7H FA(F, W 450 m WA I 650 me) S 2 FAbe) Yoz
ojmAl Bl A FAASHA vk oldd A Fde F WE(E E°], LED(light emitting diode),
LCD(liquid crystal display) ©l2~Z#o], OLED(organic LED) So]x| gt o]o] 3AE = fErt}) = 3 9kl
(& 501, ®7] d& d=Zdeol, elnk, Foleh FAIGE 7] Qe YA/HE FolARE ofo FHA &
©H 9] FHE fgaFHel2 e wow ddd F vk, B2 Afol, "daEel2RHY 3 UE ke
1:‘1}/\],‘:‘: oqa Htﬂ .L]—ZP HJH r= Aﬂi T,li_g =) z,: hﬂr. cﬁ]_‘ = , olu]_;qo] LCD = LED 1;] ;EL; ] o] =
A EL:L(635 = 700 nm), A (490 - 560 nm) B G I (450 - 490 nm)E 7R, o] vASS
o] taE Yol 25 E Y WA A ~HEH| g X2 (perception)S A s,

il

_'310
rr
2 o

~

Wb, B el tiaZelole] ARA (viewability)S A7) akel, PaZelo] W] w1 go] %
Fe WPVE daZde] BE ER wbajel o) A4 W3 T2 AgHon T4 s olge 5 2
(Fhgahe 5ok AAAE D% AAGOPVL dEshs T4 5 AAAeE Sk AhAE A 49,

WPVl AEA Fat WPVel §5 WAl A1 Paeolrt 4RE BE wE: wALE KT dejeae] W
AWV E4 2nc ) Ao e dulad.

IS

A% vhsk ol TPVE WPVSl & Fioln], o]7lol Al B alA Ml BHomul ALgE R WPVt §oIF A
FSAL A Wt L, @A dAFe BHom, dAdel txEdel Wi wt WAR ene
olfl A TPVel Fel AN FE A, T i el slol AwA. B ANeA, 7}
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APARL TPV 2 E o] Zha] HE(HEF 450 nm - 650 nm) o] ool 27)9] 4= I AE Ik shvbs A9
ZAUV) (N 450 nm oFel)elar, v A LA NIR)(HEF 650 nm $])ol™, TPV A8 &4 v=a9 AV]E
450 WA 650 nm Ate] (3} F(FFE 49))e oo el A TPV Ame] F4¢] A7|Rv o Avk. YRk
Hog= WPV, 2E]al B AAdeA TPVE Z5H FS H7] oux g Wadic).

WPV7F ¥l eluz s g5ate] tupolxo] <l R (dE Fol, HiEE Ee tE Ve dHE s
&b, Hagdels ARl os AdE 9l &, WVE &l Agae] wom s4d 5 9l
~Zo]ZRES JPA FH WES T T IPVE B9 tulo]~R ExEla WPVE B 2lHe] wo® v
WAL = i) WS sdl Batshe Aol Thssit

T 1be, 20129 19 25¢ &9z, 20129 69 269 H3s]a, o]l W Ao] "TRASNSPARENT PHOTOVOLTAIC
CELLS"o]™, Hito]l & WAA A AdEe AAF & A FxEZA AYHE v= S3Ed3H A
2012018662320 WAH wle} 22, E2 ™ (fullerne) C60 % ClAIPc(chloroaluminum phthalocyanine) HFEA]
of 71z A} PVoll tiste], wx] ofrjxl HH oz oAiAQ taFEd o] WE T WRALE W elE 7hA|

ol TVe] H49) vhe oA A FEE EAR

s
)
X
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fa
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T 2% WPV(205)E Zt= ol AIAQ] WhALY Ti2=Fdo] ~8(200)S Z=AISTE. WPV(205)& d& 9 7] 9%,
elnk 59 4 U&= vk f2Z g o] Y (RDU(reflective display unit))(210)S 2wde|gict. A AAd
(e}

d, Bekx, elelE, WA WAS, A A, AY fe
~Eol3(215)2 U 23T 5 Aok, e AAq A, o
9§45, del 9 5o Fo) s me x2qd

al

O O
ol gaZeels(220)& 4 & Ak, v AAldelA, "aEeo] A28(200)L A st
KR

oo Ir e o
o
[

220 |

>,

1Al ool A, WPV(205)+ TlZ~&#o] 28 (200) W] /I AXJEo|tt, thE AAdolA], WPV(205)& T~
| 2=81(200)9] 9jFol MEZ 3t = YA F2 s

o] FAFSE Fxoltt. gE AA oA, WPV(205)= t=Zdoe

& Eo] HAl HEF, #e3, wigoF, v BAF, AW F f4
g k. o2 AA oA, WPV(205)E tlAaZ o] 2(200) 00 A A

2 A& Bol HA YT, ¥, MgdS, A BX5, AW F 59, AW f8, o

ATt

o o[ lo
o o

Z

A o me i w1 e e
f

rE

AR Tl aEde] 282000904, BlaBdols AHR w(225) 0% FW JbA YHS oA wAbEOEH 2
ATk, WPV(205)% ol|l@ b WA YR Rito] aabAl sk, mebd Qashs MM FA(AE
W OR/EE NIRS 4FE PR AuHon Frstel A7 U A@EA (A LD o] Pahi
149 SHEER % 20 e HEs} go]) daEelele] )5S A w.
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% 3aw WPV(305)E ZeE dAded WEd fdxaddo]l 2=8=(3000& =A%, WPV(305)= oE 59 LOD,

~
OLED, LED 5¢ 4 d+= ¥=Ed y2=Zd o] fY (EDU(emissive display unit))(310)S SLw#o]dit;. A AA
oA, tixZee] 28 (300)2 HA wd, FsF, wiglojs, whA WAZ, A 2, R, A fE 59 6}
U EE 2FY 7 s WPV 9] taEde]lF(315)S o XFE F Ark. thE AA 1011*1 tj2Eeo] 2
(300)2 x| #id, #eZ, WAL BAZ, 2% 4, #Y dE 59 sy EE é’c‘%%! 4 9= WPV o9 1
2E5H 05 (3200 X8 5 k. U AAAddA, f=Fwo] 2B (300) At A8 Jhse wbd ul
2} t]~Z9o]Z (315, 320)S X3 5 Q).
o AA] ol A, WPV(305) & t=Ed o] 2=8(300) Wo] /I HXAEo|t;, th& AAJo oA, WPV(305)& Y&
Edlo] 2=8(300)9] 9Fol MHERZ T 5 YA F& st HEIECL. oE 5o, Aolx, AW EE
oo FAEE Fxolth, 2 AAldol A, WPV(305)E tlaZEe] 28(300) Wel 71EF e :Hoelal, 7]
ETL E Bl HA HEF, BT, v, WA BAT, AW F §Y, AW f8, daEgel PA i
d g Ark. TE AA[ol A, WPV(305)= YLEd o] ~ (300)011*1 71ES el deiti =" = glem, V&
T dE 59 HA A4S, 35, T, W BHS, AW G G4, d9 fE8, daEde] Y Td
4 9ltk. % 3bE WPV7E el I H 248 o Yt WE v ddE BAE. o] ooA, Walo|E
= WPV F5ell o9&l dejdyo] dehe WE 935 A3,
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