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An Artificial retinal prosthesis system having an external image unit and a retinal chip inside a
mammalian eye is provided. The external image unit includes an image projector and a background light
generator. The image projector receives an input optical image and provides a processed optical image
derived from the input optical image. The background light generator is used for background illumination.
The retinal chip includes a solar cell, background removal unit, and image sensor. The solar cell receives
the background illumination, then generates and provides electric power to the image sensor. The
background removal unit is realized by optical filters or photocurrent cancellation circuits to eliminate the
background light induced photocurrent in the image sensor, such that the image sensor can receive the

processed optical image and provide functional electrical stimulation to restore the patients’ visual ability.
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An Artiﬁcial retinal prosthesis'system having an external image unit and a
retinal chip inside a mammalian eye is provided. The external image unit includes
an image projector and a background light generator. The image projector
receives an input optical image and provides a processed optical image derived

from the input optical image." The background light generator is used for
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Abackground illumination. The retinal chip includes a solar cell, background
removal unit, and image sensor. The solar cell receives the background
illumination, then generates and provides electric power to the image sensor. The
background removal unit is realized by optical filters or photocuirent cancellation
circuits to eliminate the background light induced photocurrent in the image
sensor, such that the image sensor can receive the processed optical image and

provide functional electrical stimulation to restore the patients’ visual ability.



1499407

W~ fE K& E
(DAFHERLXBA B (1 )
(-‘—)4\4&%27@#%‘%%§% BA

Levemnnennnns RS b2 B B 23 %% BB R B

11 «eevveeees %1%&&23 LD EEEEEREREE 571\1'3 1%

12 coeveenens F¥EALEA S 32 eeninnn. BAE%EE

TR BRI M A &R 330 s 245 %1%

D ceneenenn KB E it ' 4] cvereeenns "R A

29 i A NN 4 oeinnnn. g A
o

B~ REZHILEXEE SR A L2 X

o



1499407

AU A RO AL I

[ %88 A B 2 47 48 3 )

ABEARAMN —HRAEHBD LA HHNXH A
IREBELARBAEANGH -
[ 56 AT 4% 47 ]

& % M AR 4 81t (Retinitis Pigmentosa) $1% # &%
ik /& ( Age-Related Macular Degeneration, AMD) A& & #& K
REABR @RI mE R KR AMD B BB £ B K &
FALXPAHEIRZ - BREhHEERMEXAG R E
BARAAEMEMTRESL > PEARRAR L @86 A
ITREABERABTLERERANFTYE UAEAHSAITRERE
S— KGR dh ARBEURALEZRLIBBRAEATR  #A
EARAMNBA G B @B T X B BE AR EABBI R K
AR ERBERE - KM KFESAABEREIRARZR
— K& BERRALGE SLREFTARBEITR  HFH XL
MEHEE °

»E B EAH UST622702 ¥ RE—#& "THEHRET , ¥
a0 T A e — B4R BB B 5 (pixel array) @8 B E A
B/ BEBERARINBZHEBAAGREELAR B B4
BB HSAHE N BER S BRGRAAGE—BHK > E&HR
BB EBEER  ARZHABRINAEIRBEHAREYE Y E
ZWRE (4 30Hz) REERTUAEEF h B4 o
BB BEZEKRG t"i'é‘,&’ru&/rﬂé’] 5 1 & 1ISC
BB R AR E —EBR  ZERTUREGFHNTAMLRE

u\-



1499407

H ISCr e %2 XA N BERIFFAGAS Al 56K
TUN RO ERRETE R ISC/IN il A Y BT ¥ ik
T RAEE B ERE R N

Adm o RANZPHERABRINLEOEGE — AR
ZBEHEOER - FTRERA "HERTE  HE o R AAH

PHREBZEAFRATHARR  TUREBAY R & E B
EAMAEAETR-—ILRTHERD - RO L% LB E K
BMARAERY  FTRAXEBERAETTHHE 20 EF%

o AHARGRETELER  wREORBRLE ZALABBY AT

 TURBAIFEFRETE D - B KBGRETLT RS
EANMXBBHOTERE R R HIE L -

£ B &4 US20050090875 ey % & #m & &% — 18 5
HRABETARSER LR ERAEABRA - 3o KT
BB ER BT EHNXEF L OH LR S £

[#88 i)
Bt - ABAZE — B & > B A4 = 46T 0 4% % 2
® BRARTCH L GE BEH L E A LRERZ &% -

A ABRAAIR@ABEL S &4 —BRSPLLHEEF
A—BRAENGAH -

ZBRII AR BEORE -~ BHRAEALESA —F %éiz%
BB ELEBAUBRER R BGR LI HEE
TEBREUNEL —HMARSI R BB REBLEE XL
FRETAGL BT FIALAEALESANEAE - LSEHER
ARZBEZEOT ZL -



1499407

RN BEABROE -—AFHEETEL  —F FALHR
—HHBBRBANES  c HARAGRATELRENZT Z LR S
HEARAUABEURZTEIA EEZFTZABRBER T H -
FEAFRIERENZERZERARBHAEEAN » ANER X
FEARFI —RBHAZEBERZZENEHBHR - % B 7R
MA KB TEENZARAGATEARBUKZE S B2 G

S BRRERBLEBEE - B KER -

ABHAF - ATRE@ABLAS%L 60— RILSLEER
—BRAEANRER

GBI AZRELE " FRAEALBR T IFAELE S
c RMBBRAELEE AUBR-IIXHBL LB RIREL

kY

wul
Xy

o

BT BRREREL —HHRN XS BHAOBEREIL R
AeERBIAME AT FAELABANELE—F F L -

RPN HEAANRR L — KGRk ES

BERBRMESE - &K

BEARAUABEKRAFTELA R ZTE LB BT L -

FAFARS  RENZTZIARHAEB N ABEREZT X
o LEB R —ELARZAFTZTAORETR - L B4 R
Pl S  ERBENAZRKGEETALAUANERZE SN A EE B
REFTFZFATRIUABRARKRETR  EHEKZEBERE
T EA RSIRETAMRKRE A4 —ELNZLE R
AR E R AR

AFRAZIFE B FAEARMB-_ETHRHEREEELE
BBV RHLENRREANER -



1499407

ABRABERANHENSGA
BEHARA—FEA BG
BRR—FHARBMBE -

BDAGATALAREN LT ZTARAEBR A B UEF
A CAEBEFEFTABRBRARA T - BEFFAHRBR
NHBEPRBHERRN ANERZF FLRIFE — 48
IR BBBRAEN DR - T &AM S T ER
ZARAGRELABEUZESN  BURZEHBSE EH B
SR GEBER— TR HRER -

AEAZ —BRAEANSHREANBEE -—FBHLRER—F Z

BANBEUAZHLERAR S — 8
% — X €

*ﬂh

X Bae—KBEETL - —FTEFAFRER— ¥ &
RMEE -
ZAGREL S RENZAFT F AR EEBD A L K
FRAAL LHBAFRFABRRA-TH - ZFEAER B R
ENGTRAARBRAERBNABEUZT ZALA EHHEA L

V

R Z T FAOREETR - ARG M HETEENZ
BRELUBEUTH  LEEBALT AR SN
BUZREER  THUBZBENMEFTFIL UBREF
MK IE B4 —EHRMDERBEGE R LK

AE AR DB BEARERIRNBEAEZRAEALARHE H
BUETFZAAIRBEIRFTZAHZ AR AN KR &
Fo U4gHHLE -
[ 5 R ]

AHMATAZAERAELARTRE  HHApH% £

o

>\_



1499407

lofiy Bl BB (B)EH#KR

% 10TT05088 5% & 3% % # #% 7 (104. 04 &5 i£)

UTERSGL2ABA2_EARET RO F@RAF > BT
FRG LA - |
AABAHKF e EZ 2EEHRE AL THR
HANEF  BUOAHRRBEHHREREAF -
2B 1 REB 2 AFAAIREBLAZE —BAT
s — BRI AZEE IR —BRRAEAANEH 2-
HBRAEANGAR 2 AFBREA LA - HBAXNLEES
B BaSdHFHENEFRKRY TREABER » LR
SAZERE 1O - BHEAEAARINNR-—FFLEA S 12
%% ﬁéi%n&&—%% 5 1% 31 A8 3% 53 % 1% 31
BITHBRIER éi~ﬂ%%7%% 1% 31 89 B R ¥ %
2 EAAZBREFIXGH - B WBHE 31 TURETR LK
BARDBAMELOAR RABITHBRRAET LK E
#hEHR S FRAFRREBRRE
GEFAALR 12 ANAA - ASRARAALE R
Y2 MEREA A HERAE A AMALRAEA D A
2898 71 R R -
HBRAEAZR 2 REHENELBRKS > BLE— K
MRREL 21 —FFAERE 22 A—FH B A HE 23

FREh 21 RENSLFT Z LA 41 B HE RN AR
4l BRZFTFAL BB —FH 420
1%&mﬂﬁxz3mu&&75ﬁ”@3zlﬁ@

VA
% X

HB-BRBEEAEHEERE -

@H*



1499407

BHGAEALABNRSGFRIAEALS 2THHEH — %
2HEE (BAT) AABLBEBR 32 842 %% &5
MMM E 23 L ABEETRL A RAZERERETE 2] &
B E N REBETUAEALANERRFTRERL > B
RAEANSR 2 ZADNAR  SBE T BR R M%E 23
BAFAEEL 21 HER SR ARE » B I EHE G LT
MEBABRTHEINLAMNERRAF LT K S - B ot o
ZAREHR 32 REFTFL 4] W BACHRBLEEE - £
BB 2> ABRETEOIABRMNBEANGHR 2 RE B4 A M
B 23 AP0 ABHEENL 21 BLAETU TG A - &4
B H R L 4l 2B EXBEBK 32 ¥ FEL 41 &
TRHEAYGAANNKSE 23 L& ¢EALBIHLTR
 THRERVGEOHLETHE mEFEL 41 L X2 P4
BME  REEHAEFZF L 4] M EEH R @b > % F
b BRI H R -

AR —BEERAABEFTFZIANRSE 22 RENZB L
Bih 32 BRAREN EAALFABERZIFTEA 41 0%
B-AMANEBREG 32 MAEMN TR 33 sbtd o THRHA
Flkk (RE) HF F4 4 REREE 2 ZFEALER
B2 TAH-KESE 22" BEARBGAAMMN KSR 23 £ o
FAESE 22 BREFEAI BHEBRZYGL 32 FE 0 Ay

¢41x@ﬁAw@@mw&%23ﬁi£%ﬁoﬁ%%
* 41 THAFTRLE S TERLILELY E A
41- BRRA S %ARAMNKE 23 BFaw ol s »



1499407

AN RS A TR BREEALE TELABAN R

T R

-

BRAABREE R T RILL IR 0 & AR YD &
KT REZOEERER > AT 42 A 8% e & k4
HETHOGALR -

sboh > BT URHA AR BIKRABEGS T Z A 41 R 842
R 32 MBFERAHARSE 22 AL -BEN LD LR AR
BB 23 LHBRERARSE 22 A TREDNERF T L 41
EalEs @

@%’7ﬁ% S 33 R EE R REA 4L o R H AR R R N
B 23 BRENZAKGHETE 21 XBERETH 42 BB
k& AR 33

BB 288 3 ZBERRAMANEKS 23 AF 5 HEHS
% (Pixel) 230 &@1& % 230 BAH — & &M o 231
—BARAKREH 232 81— 2T 4B 233

UBGERA A 23] BRZBEESG 2 G HFBYE
BBAHA-—BEFAERL -

ZERARER 232 TR L ARG AH 231 B K
UhEAERIL, LA KEHE -

ZRHER 23 EREZETAAKRES 232 B U ET
MHEREE 232 9@ db Emd — KR EFETMNHEER s> X E
PIHBEEAHEBUEAEARE - AAEZ TN EKERA B ZE
BEEHKER s R

2B 4R S ABERAALREABLRAAZIE 84T
e Lde —RIEPRE 1 R-—BRANBAEH 2-

10



1499407

F-BAEBTRBARAEAOR  AE_BETHRBER TR F
EHBRRT EA 41 BB BEEE 32 REF E L 41 T
BAMEGAEHM LT UKE -

MBZTRABRSE 22 RENZHF ZL 41 B4 BN
MEBRBZETFLE 4l E@B R —ELLRNETLHF ZT L 4] 9K E
TR Ic o

UG RAMMHEE 23 BTN BEFTEZAAIRE 22
MBBZREER ¢ THEKRZBEREI2HEFT T4 41
P AERETR IcMRE A4 - EHRHZBEFE 32 4
TR BAE R o

2ME S RE 6 HEFAER
BB 221 B — F 4 222
A RARRMSE 221 HENF E L 4] By BN - it
HRABOT ZFAIBHAE - FFRAER Ly,
ZEMR 222 BA-ERBEFRARASZ 221 Ui
FAEMR lg 8N 223 REV —HHERKRETE
haw 224 I REER [cBEF FAER L, Xh

s}

5 22 AA-FE Kk

é_
@_‘

Q!

oul

W F
o Ic 8
8% o »

ZEGERRAMMNHE 23 EASEMEF 230 @4 £
230 R L4 — BB AR TH 231 —FEHE M 234 — F
ABEAEH 232 & — H % E A& 233 -

ZHERB A 23] BWZBEE RS 32 AT E L 41
MAEBHgERBAE-GFEFTRAERIL

ZEEAM 234 TEBEABEARAALMS 231 R TR

-

11



1499407 \

4 222 9 i 223 AU EBERE B FATA L AREER

BB EFAETAR L REREER Ic A d —2MEE
M Ip BAZKFAETR LEaSBRBHEK 32 AF 74 41
MR RERIEETR Icth » ZHEER In2 A BER % 32
oy Wk -

BHERAKARER 232 T2 BREF AH 234 B IZ £
BEARIDERKET D -

SR HER 233 ERHESZERAKRES 232 B WZE
MR ARKER 232 s B — B EERELER s A
ZEMNHBERRDEZERFTTHNERLER Istalm - ZF E A
AR S 22 EEMEXENTAERAZARAGRET L 21 %
H A4 E R -

BT FARBS 221 X ENEBR B4 32 R4 & E
SR FER 4l BAGEAR REPEZFT ZFAL 41 B2
HRI2ERBRAAKXBEABILLG L BT FTAHKR S 22
HNTHFTFA 4 SBERRAMNMSE 23 B EHK - 5 H

FARASE 221 R ERBREFHK 32 FFT A 41 B H
BEERBEHRAN RZBAEREK 32 FFA 41 EAEAR
ek 2HhE (AkBHRABHE) BRAEZRIRKAR
Bl GRS EFT ZFARRMS 221 EFRAZFT T A 41

Uﬁ

o

Brmil  ABRBZEFARGAEAAIR@BERLERR
2B LEBREFTREAKRANZRARBG A T4
B> EEATEFRFHRR 22 BLEFF AL 41 T#HEBEERK

12



1499407

32 Ak mMARSBIORTELBF BEHLE  KHET
fRERAEAZBE -

AL E  BAREFAZBETESG T 0 £ F
REAMEARAEATHZRE r P RARAEAY FHEH
REREARANEZMEIBRESELELEEHB > %17
BABAEAN BEZHEN -

(BX@ERA]

B 1 RABEAALRBABLALZIE —BRETHEB G A
B E

Bl 2 RAEPBALIREABLIAZE B2 T ooy
o & HE

B 3 RAEAALIREABELAGLZE —B4EFT A —
REHTELFTRE ;

Bl 4 RAEAALIREBELAZE _BETHHH 4
R A

Bl 5S RABRALIREABLA24AIE —_BETHOl 62
#HorEE A

B 6 TAEAAIREABLAAZIE —_BRMET RO & —
HEABTRBSASBBBLEHER T RE -

13



1499407

EXFRFS LD

(R ¥ % kB A
| PR KEER

£ 5 E K
SO %% k& TR
| PR % % B H M AT %
| BEEEERRREEE g&yl\%%igﬁ
11--+-++--- !;-/,f%éi%%
12-+ceeeens jﬁ%)’é}éi%
2o BE{W*E)\EBH
21 cceeeen K%ﬁb%/@
DD e %%7’6/}5%}33
D] weeenen # 2 kR B
22 i %/ﬁﬁ

14

203 cennnn o
oYY R % g

Ok RTTE 12 & B A
230 --eee- e+

23] ceeen 2 1% B Bl
239 ceinnnn T AT B
233 ceneenn Bl 3% T AR

234 «eneee B E

3] eenennes PR

3 e 842 %%

33 eeennnnn 12%1_%2{%

41 -cveeees dﬁlls %716

4 einnnn. E 5



1499407

t - PHFEAEE
l. " #BALREABZ2S% 0 &
—BRISREZERE > B
— B AELERZ AU BEK-SHEBGL o LB R
BB ET D EREANELE — AT L
MEBRBREARERS A HE 5 &
—HEAAEALESR  ANEL-AZEBRE RN
ZBRETREROT L

A

K
~ABETE AERASEABHEE A X
xhEBAFTEFAGHREL T H
KB B REAZBEYLEBMEE

Mo RARERZTEAUSE —AAMAZEEYR
MARBE S R
~HRRAANKE > BREERNTABD KT L X
® BUBEH  BUBEHBE  LRUEMY G
ok — A AR

2. WEFHEHNELEAR | Atz ATREAB A4 £ ¢
R FEABHEE A EREEY RO BHEE -

3. REFHEANEEBA R | A AT REBEL2% > £ ¢
CHFFANRBEA —EAS ABETBER AN K
EEBUYLA AN R EEBERABER L 28 5 Y
% o

15



1499407

4. REFTFEMNERSE 3 @ambz AIR@BBE LS £ P
B FRAR LS RS S B RERRFE R EE
» MR ABE A — TRIE Ik & BIE &K
5. REFTFIMNKEE 3 AmMdIAIREABZS% > £ F
T RFARZEBEERBLAEALRRSKGIKRAERME 0 W%
XBEEL - THREZT OB IKALESE
6. MPBEFFEMNEERE | Az AT R@ABEL2 4% X F
BB RBMANUABEALSEBE L E BEABKLFRAE
— KRB UM BT B RGN AR S IR
e —1EREER
—BRAKRESE » TRBEZHERA TH 0 BKE
BHRATREKKREHE 5 &
—RHEERE > EREHEZTAAKRER r BUZKER
BMAEH OB EEmE —%FE R HE R
PRz BRERIERABIZERETE N KE R R -
7. —HATAR@BBE L4 &4
— RS AERE - B
—HB AL B AUBR-SSEBE - LB
SR BR BT EAREUAE L — BN RSB B
MBEBZRIEUAERE I AN D ' A
—HEAEALAR ARELE-—-FHZF L
)3
—BRANENER LI
—XIGREREEL ZRENZF FTARH EE AN U

16



1499407

BURZFEA BT EILBBRA—-F N
RE - RENZFZFLABA LD N
RERZFFZFL T BBA - ELAZF Z ALK
EER AR
—HHRAMNKE  FRENZKRKGEE U
BRZEN BEREBELRZFT ZRHR B BRI
MEER B BEBUGZEBEREIBEPZT ZT L RTIK
EERMRIE » 24 — LN ZBEZ2EE8THH
12 3% o
REFFEHNBEAE 7 AmbizATR@AB L% £+
HTFARHALBEA S EZ R RYB A ER -
RETHFEHNGCERE 7T A EIATRE@ABE 24 £ ¢
BT EAERBZEA

REZT FER B U ERE
EY - B SR ET ARG HH
AERK /I AAE
%ﬁ%ﬁém-%%m%u%
W% R IEE R e

I0ORBEFFEHEBRSE 9 BAREZIAIR@AB 2% £ P

U A FABRMNBSRARRENZ R LR A KBS -

1N.BRBEFFEHGLE S O Bz AIRABRAYL £+

SR BRAMNBKBEASHBLE E BRAGERSE

17



1499407

12.

13.

14.

— B RA U BB AR ?/1%‘%&%z%@b:%}téﬁ%
WA ERBRAE—BFFLE R

—BHE AN ERBAPBLRAAHRZEREY
W AUBRIBEFATARAREETR LR IHK
FAEARERETAUAGHE — 26T R

—BERBEARESL  TRERBZEFEAH > BELZEHME
TMEBK KE WL

— MM CRBERTAKKATSE - B ER
MRERBGWE EWmd — & F TR LR

Fr 2 ERNBERABZELFTT R HME K AR -
REFFEHNGECES 7T AL AIRBEABELZSL > 2 F
FRALPKBEHE > AT FTARANS EAF — &4 & &
Bl = & 88 -

— BN EANSHE > A
PHRE—FEA L&E&S

—RBGREEL ZRENZT R ARHEB N KB KR
ZAEFE ERZIF T ERBBRARA TN
FEABARSE  RENZBELBLBLAER MR
AR ERZTFZALNFI —BHARZBRBROEL Y
% A&

—HHRRAMMBR  EREENLZKRGE T O B K
ZEN o BMZEHBE A GRS R —
LI S E A
— BN HEAER AABUE-FERR—-—F EZ A A

%

>~

HEBRKAEEET AR — 8 F

|

¢

18



1499407

o2
—KBREREL RENPZT FARSHLE AR LK
ZARE EHRZTEIARBAR TN
—HFEAARS  RERAT ZABRASEBA AN LA
MIZHF ZF L B HBER-—ELRZIFTZTAHORET R
A

—HHERAMNKSE EELERNZAGET UK
ZEN LRTRENLTRIAARSRBZURZIRET R

o  BHUBEE LU TEALA RBRETAMBRE » &
4 — J:ttﬁ’\*”’/{%éﬁ%ﬂ/%ﬂ*"

19



1499407

A~ B K




1499407

] ———

11

[u——y

2

MR A

4 B

|41

E\-\-

o
1.“'.
gxﬂ

o~

!

-]




1499407

R BEE —>]

MR E

g 3




1499407

31

11 12
| A SN Ga—— 1
| BREAER SERAEL R -1
‘ RIEBEE

4]

R SN |
| K ReEit |
e T
| 18 5 A ) 2 “l }
B R B R B :
L__*iff‘__( ______ T mmwaas



1499407

11 12
( (
HBRE || ARk




1499407

(2]
Y—

Is

i
& on
R
=
oy
e

[N
£ X
5
52




