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[Background Art]

A cochlear implant system is an artificial device for providing
auditory sensation by electro-stimulation of remaining auditory neurons of a
patient, who is severe-to-profoundly hearing impaired with sensori-neural
origins

In general, a cochlea implant comprises a speech processor and an
implanted part.

The speech processor provided outside the body processes the acoustic
sound (a voice signal or an acoustic signal) received by a microphone and
then, transfers the processed signal to the implanted part for the
stimulation.

When the signal of the speech processor is received by the implanted
part implanted into the body, a stimulation circuit unit converts the
received signal into a proper stimulation signal including such information
as electrode channel, stimulation mode, magnitude of stimulation, and period
of stimulation to be suitable for stimulating the auditory neurons. The

stimulation signal is delivered to the auditory neurons via an electrode

array inserted into the patient's cochlea. The electrical stimulation is
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The present invention has been made in view of the above problems, and
it is an object of the present invention to provide a cochlea implant system
using infrared data communication capable of being charged through the RF

power transmission.

[Technical Solution]

In accordance with an aspect of the present invention, the above and
other objects can be accomplished by the provision of a cochlea implant
system including a speech processor inserted into the external auditory canal
to convert a voice signal or an acoustic signal into an electric signal, to
process the electric signal, and to transfer the processed electric signal to
an inside of a body, and an implanted part implanted into the mastoid cavity
to receive power from an outside through radio frequency (RF) power
transmission, to receive the signal from the speech processor, and to
stimulate the auditory neurons in the cochlea implant system. Here, the

speech processor and the implanted part transfer and receive the signal by
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a patient in response to a test stinulus, and
statusrdﬁ)mnamiaymrode array in the body for controlling a proper stimulation
range when the cochlea implant system is applied, information on the auditory
neural response of a patient in response to a test stimulus, and information
on the operation status of the implanted part to the speech processor through
the infrared transmitting unit in accordance with the command signal
transmitted by the speech processor.

In addition, there is provided an implanted part implanted into the
mastoid cavity to receive a signal from a speech processor and to stimulate
the auditory neurons in a cochlea implant system. The 1mplanted part
includes a receiving unit for receiving an infrared signal from the speech
processor through the skin of the external auditory canal to demodulate the

infrared signal, a stimulation circuit unit for converting the demodulated

signal into a stimulation signal, an electrode array inserted into the



on the operation status o f the inplanted part to the
speech processor through the infrared transmtting
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by the speech processor. In"addition, there is
provided an inplanted part inplanted into the mastoid
cavity to receive a signal froma speech processor and
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power transm?sélrz)% to charge an internal battery. In addition, the method
can further include the implanted part measuring a stimulus waveform induced
in an electrode array and a system internal operation signal and modulating
the measured stimulus waveform and system internal operation signal,
recording auditory neural response induced by an electric stimulus and

modulating the recorded auditory neural response, and transmitting the

modulated signal as the infrared signal to the outside.
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Therefore, it is possible to minimize the size of the package to be
implanted into the mastoid cavity of the body.

[Description of Drawings]

The above and other objects, features and other advantages of the
present invention will be more clearly understood from the following detailed
description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a view illustrating that a cochlea implant system according
to an embodiment of the present invention;

FIG. 2 is a block diagram of the cochlea implant system according to an
embodiment of the present invention;

FIG. 3 is a view illustrating that the auditory neurons are stimulated
by the cochlea implant system according to the present invention;

FIG. 4 is a view illustrating that a cochlea implant system according
to another embodiment of the present invention;

FIG. 5 is a block diagram of the cochlea implant system according to

another embodiment of the present invention;
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cochlea implant system according to an embodiment of the present invention.

Referring to FIGs. 1 and 2, the cochlea implant system according to the
present invention includes a speech processor 10 for converting a voice
signal or an acoustic signal into an electric signal, for processing the
electric signal, and for transmitting the processed electric signal to the
inside of a body and an implanted part 20 for receiving the signal from the
speech processor 10 and for stimulating the auditory neurons in the cochlea
implant system.

The speech processor 10 and the implanted part 20 can transfer and
receive the signal interactively by infrared data communication.

The speech processor 10 includes a microphone 12 for converting the
voice signal or the acoustic signal into the electric signal and a
transmitting unit 16 for modulating the electric signal, for converting the
modulated electric signal into an infrared signal, and for transmitting the

converted infrared signal to the inside of the body. The speech processor 10
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received infrared signal, a stimulation circuit unit 34 for converting the
demodulated signal into a stimulation signal, an electrode array 40 inserted
into the cochlea to stimulate the auditory neurons by the stimulation signal,
a coil 50 for receiving power from the outside through radio frequency (RF)
power transmission, and a battery 36.

The receiving unit 32 includes a photo-detector (not shown) for
detecting the infrared signal and a demodulating unit (not shown) for
demodulating the detected infrared signal.

The receiving unit 32, the stimulation circuit unit 34, and the battery
36 can be provided in a hermetically sealed package 30. The package 30 is
preferably formed of a biocompatible material such as metal, ceramic,
sapphire glass, aluminum oxide, liquid crystal polymer (LCP), polyimide,
biocompatible epoxy, silicone elastomer, or a metal alloy for medical purpose

such as stainless steel and titanium alloy, and is hermetically sealed so
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An optical window 38 that can transmit the infrared light is provided
in the package 30 so that the receiving unit 32 can receive the infrared
light from the speech processor 10 and that the transmitting unit 33 can
transfer the infrared light. The optical window can be formed of a
biocompatible material and that can transmit the infrared light such as
sapphire glass, Pyrex glass, biocompatible epoxy, LCP, polyimide, and
silicone elastomer.

FIG. 3 is a view illustrating that the auditory neurons are stimulated
by the cochlea implant system according to the present invention. Referring
to FIG. 3, the microphone 12 in the speech processor 10 converts the voice
signal or the acoustic signal into the electric signal and the transmitting
unit 16 modulates the electric signal, converts the modulated electric signal
into the infrared signal, and transfers the infrared signal to the package 30

of the implanted part 20 implanted into the inside of the body.



infrared data communi cation through the skin o f the

external auditory canal in the cochlea inplant system
wW@ewoneiony to the present inyention, it is notPCI/KR2008/004951

necessary to use an external RF coil for transmtting

the voice signal or the acoustic signal. Therefore, it

is possible to prevent the patient who uses the

cochl ea inplant systemfrom feeling unconfortable due

tg the rel ativel d . T f
PRk g e 15 U iAot B 09 SR et e%@%%?é‘f@%ﬁée infrared
signagﬁﬁﬁﬂﬁ&'ﬁqeo %ft%zﬁblenWLg@%hHr ggnoﬁglﬁtr&t th@eré‘\éé“f@d infrared

€ height are no nore than 20 nm and
signat hi ﬁ“h@&stsmuisatnonnmreuthamﬂd%élmon\mﬁspthecdbmwmlridb@/d 38gnal into

at can ansmt th |nfr A [ rovided in
a\ww@ p%&ﬁéé&3 9r§31WH U1pget 1@Sﬁ§rﬁHf$f%2 can

flgfi@' Y&wkheed L edsd 'nﬁhgté‘sr Oc'ﬁbt Qﬁdﬁ%@?CHeLﬂro%§e§§ofhe cochlea

and t hat the transmtting unit can transfer the
implanthfgvaten fhHrghth f{Hee edptirodk wMoWOcamdreedorrrt@d tbefcahlea so
bi oconpati ble material and that can transmt the
thmlF@ﬁpé?%ﬂnl¢@h@€%®éﬁt@§wédﬂﬁﬁ??éﬂgﬁﬁ S-Pyrex gl ass,

gilggq{gp% hbll EI é&)qé}{t slyggem %9 c\rﬂngeto %ﬁ'géﬁrt eri]t' qgg&qtion, since

i ew’il trat

commu@iGhit § Yy BeaIr @@Sf@ﬁr@dStbemdb@i edhdy sbh@c}CO@hd)@%sbﬂ'pll@nt and the
system according to the present invention. Referrin
implagiedrpat @O thHaIghi tbenpﬁéweﬂzsxgmaﬂhea slﬁéé%rﬁ”}?id%ééfsg?ta can be

0 h .
rans g SS9 SpUELOoHE) SR B SR AT BB, procesing

metho®®@ghaespp hedel ectric signal, converts the nodul ated
el ectric signal into the |nfrared S|gnal and
t Aapwrfdeng ttive thd r abeve sﬁ@h@dlmﬁ@t thé @ad”l@ﬁ@b\’@@ ouFit 32, the

| ant ed par ant into the.insid
StlmuLagd)()n-rFﬁ CluéE éﬂ}? %4,uﬁlpii“[gn§ fgatf%elr% earlenB{OWfig(z Pﬁé Zpéllgﬁade 30.
Howevélecedsv%ﬁ thednat rar ednsi gaalividy awgh the b@zptp'rﬁﬁided in separate
wi ndow 38 and denodul ates the received infrared

packasé gnalFIGThé sitsi reul atdvoni ldiis it nginthat34a copshdens impkant  system
i nto veformsuita

accorgfqno B;@arltlﬁgxefh r@lﬁ]m‘%rﬁ??n Bﬁ%s_ent 1nven?1on iQf implanted. FIG.

5 is a block diagram of the cochlea implant system according to another
embodiment of the present i1nvention.

In the cochlea implant system according to the present embodiment, as
illustrated in FIG. 4, the infrared receiving unit 32 and the optical window
38 that transmits the infrared light are provided in a separate package 35
and the package 35 is implanted into the mastoid cavity. On the other hand,
the stimulation circuit unit 34 for converting the signal received through
the infrared receiving unit 32 into the stimulation signal and a battery 36
are provided in an additional package 39.

In the above structure, the sizes of the package 35 that performs the
infrared data communication are minimized so that the package 35 can be
implanted into a more proper position.

The coil 50 for the implanted part 20 receiving power from the outside

through RF power transmission is inserted and implanted under the scalp above



The converted signal stinulates the auditory neurons

in the cochlea inplant systemthrough the el ectrode
W@eoas2¥e i nserted into the f@(:hl ea so that theCPER2@8104951

can hear external voices or sounds. In the cochl ea

i npl ant system according to the present invention,

si nce conmuni cations are perfornmed between the speech

processor 10 and the inplanted part 20 through the

infrared signal .. .a ]arg unt .o.f, dat.a _can be, . A
the tefiala! drpEatan dilghl Ehete o il 8 Za Ee aitobe peckaze
30. SPRechakpsessi kan MaEhadstican hevarpl igd. trACGRdh®g 3® of the
_ t he above enbodi ment, the receiving unit 32, the
implasttadnpd et i20namwd tbailathait r84¢ivendpetee bewt éhy cuteide through the

.. provided in one package 30. However, as an
coil Q? érﬂgﬁse%; the receiving unit can be provided in
SEP

rage;package, HliGstfhiifig@pMd@Wskd | 45T E@p hith |
Cocﬁlea i rpl*ant SySten$%%éo%dPﬁg§$%é%n%€héﬁhégbé%ﬁﬁgﬁ? to the
implamtefd tphet peesent thaverhilen implianpl sydted. aEt@dibgi soathe present

. bl ock diagramo f the cochlea inplant system accordin
invenyeNahbehet GHBBYI BNt HE 3 GBRHL [ RGSHLPOIEN Ity Charse the

1 C Lea: i team a i ¢li t:he ege
L SGSBE S TRLAC, (AYELAR SR H9Gal &y RSB e iuptante
part P@ceinvbaghangéd 32ramgh tthe Riptposal twandows3& theaveen the coil 62

transmts the infrared Iu%ht are provided i

a .
of theeparatie SPatikhgaca®idnd) thetpadRBiss Wﬁ*iﬁ%iaﬁ?éﬁmrm@nvthe

f th gec 35 dn ,
R A

power I e€@isMesk ibhAr begiechhehd dxtared rcheejeri 60 lud3 iantattery (not
the stinulation signal and a battery 36 are provided
shownj rangnthed@pt | GRap! paekupdagied part KE' above structure,

RGSIZ38 8,k BRF LSRG Dol 25t! SR g, cppater 0
the sPahageo@ds6an(Peoi mytant ed progom i fofie: PheReted part 20 of the

position. The coil 50 for the iInplanted part 20
cochle®caipiany fowen br oho t teerede sile program according to the present
invention. As illustrated in FIG. 7, in order to install or upgrade the
program in the implanted part 20, the implanted part 20 and the speech
processor 10 must perform interactive communications.

To this end, as illustrated in FIG. 8, the implanted part 20 further
includes an infrared transmitting unit 33 capable of transmitting an infrared
signal to the speech processor 10 and the speech processor 10 further
includes an infrared receiving unit 17 capable of receiving the infrared
signal from the implanted part 20. That is, each of the implanted part 20
and the speech processor 10 includes an infrared transmitting unit and an
infrared receiving unit.

When the interactive communications can be performed between the
implanted part 20 and the speech processor 10, information on the current
status of the implanted part 20, for example electrode impedance, can be

checked easily.

In particular, the implanted part 20 according to the present invention



t hrough RF power transmission is inserted and

i npl ant ed under the scal p abovethe tenporal bone
wore®vo2i0x| ose to the mast orfl cavity into whi cPCT/K&2008/004951

package 30. The battery 36 can be further provided in

the package 30 o f the inplanted part 20 and the

battery receives power fromthe outside through the

coi 1 to be charged FIG 6 is a viewillustrating

rocesses of supp in omer 0 th Iant art. 20
can B 06 B Rilen o Pt et ot Bte oa D o8 6" bk 30 for
extraétrl\‘rgmihfﬂ}mgfﬂm nchar g%ct(ﬁgdé ha\'r‘?"élghsfﬁ%ngn@oéf\’eéystem operation

ransm ssion to charge the battery 36 o
statusr mpldant ectaparing2@ir A8 ti Iuhu‘strraxtedho\m)Flf@r @eaSLtrheg an auditory

| ted t b dt RF
ncural O Ss| BAVERE o SREMOGTI o2 dfer NEwRAT iy Boidig by te
test Ilzheﬁu(f@' adcﬁorh%f %g&c AP &Hegsk Pait 8@ tﬂen 1@19@éﬂt'egnpa1tthezo that

anted part an operate directly by receiving
1s, tﬂl@\l\l&fﬂ@thlf(@l&gmrﬁ”hﬁ REappowemformaisohssilon bettweeropehetion status
external charg er 60 i ncluding a batt H@%not shown)
informridor nandof g B0dbLaTyt ﬁ@lraﬁprea%waw pa?@r 101 @reﬂqdél gled to a

form %Bﬁ?ﬁlphﬁal %f'qgfﬂﬂ%ﬁeﬁ§§§f% &mﬁ%ﬂ?ﬁﬁf'qge m&ﬂﬁBy&?Qngnalis

e’ 'sp eech rocessor rogramin

t ransh e et Mpd atﬂiee@pQ@(fH p20cesshbrt higromgh hitea 1Inlfr1©z|11’cmlt tsyr&tn&nhnc unit,
or to upgrade the program according to the present

and thqeheinghions si tragsniieddte hea@mpzter V4. order to
install or upgrade the programin the inplanted part
20, the inplanted part 20 and the speech processor 10

[Inmﬁu$ﬁap@@b©r¢aulmhgnact|ve conmuni cations. To this end,
as illustrated in FIG 8 , the inplanted part 20
f dnt Her donklardéspbanti nyskanedceqraiag t ithg RfsenBainvention, the

apabl e of trans tting an infrared Si
imp 1§ BE 3R hr oubEiriten AR (Ths SpREUR tyPbEiRorRaglR whe infrared
data Eéﬂlﬁrﬁrﬂ%at‘r@ﬁ'é%ﬂie%@élvb@fﬂcﬁ/%?dfrroﬁc%é“oﬂgsMél thdolighapabkeil to be
of receiving the infrared signal fromthe |nplanted

operapat br 20 bfhdtarigsd. each o f the inplanted part 20 and

R SRRCEI B oeeaar, ! 1ol s, BN UL RLET e st processor
is inserted into the external auditory canal and the package of the implanted
part is implanted into the mastoid cavity close to the posterior wall of the
external auditory canal in order to perform the remote infrared data
communication with the speech processor inserted into the external auditory
canal .

On the other hand, the implanted part includes the coil so that the
implanted part can be charged by the RF power transmission. The coil 1is
implanted under the scalp above the temporal bone mastoid outside the
external auditory canal.

Therefore, it is possible to minimize the size of the package to be
implanted into the mastoid cavity of the body.

In addition, the function of a hearing aid can be combined with the
cochlea implant system according to the present invention.

Although the preferred embodiments of the present invention have been



When the interactive comuni cati ons can be perforned

between the inplanted part 20 and the speech processor
waoitzdoas mat i on on the current status o f thePCT/KR2008/004951

i mpl anted part 20, for exangfe el ectrode i npedance,

can be checked easi ly. In particular, the inplanted

part 20 according to the present inventioncan further

include a test circuit (not shown) in the package 30

for extracting information n an

rod arr .
disclageg {7 dRiUH 9) sV RUopREAt | doseratadetng Shétn llgappreciate
that \‘;érrl%H% tngdf feoleBs S%ﬁl‘i“{?loﬁgraﬂa&% 19@‘{1%‘333%%' bBEYible, without

neural response | nduce at|on

depar i imigorfmad i ofte ohtode nadd bypltrhe besthei imvaht icandist klésclosed in the
measuring circuit unit of the inplanted part 20, that

accompagy ifhe la8iesct rode array status information, the system
operation status information, and the auditory neura
response information, are nodulated to a formsuitable
for the infrared data conmuni cation, the nodul at ed
signal is transmtted to the speech processor through
the infrared transmitting unit, and the information is
transmtted to the conputer 70. [Industria
Applicability] In the cochlea inplant system according
to the present invention, the inplanted part
communi cates with the speech processor through the
i nfrared data commruni cati on and receives power from
the outside through the coil to be operated or to be
charged. In particular, according to the present
i nvention, the speech processor is inserted into the
external auditory canal and the package o f the
i mpl anted part is inplanted into the mastoid cavity
close to the posterior wall o f the external auditory
canal in order to performthe renote infrared data
comuni cation with the speech processor inserted into
the external auditory canal . On the other hand, the
i npl anted part includes the coil so that the



i npl anted part can be charged by the RF power
transm ssion. The coil is inplanted under the scalp
wW@bwoa239he t enporal bone mas&si d outside the erRCEKR2008/004951

auditory canal. Therefore, it is possible to mnimze

the size o f the package to be inplanted into the

mastoid cavity o f the body. In addition, the function

of a hearing aid can be conbined with the cochl ea
(CLAHﬂﬁlant system according to the present invention.

hough the preferred enbodi mrents o f the present

[Clalgvgntion have beendi sclosed for illustrative

pur poses, those skilled in the art will appreciate

tﬁauxméﬁaduwlwﬁdﬁﬁshatiommxiaﬁﬁ@tions and

substithlons are. OSSI |l e thou depart| g fromt

S BoPeAHPSEER 1t GLTCRIRR. 11i0eHtS Gh. don; Skl been LG convert
a VOi?@%@HQPydrn%n%@du@%l& i 8hMBi nk & 3 '@léct]rl@‘ sashl e process the

ant system conprising: a speech processor
ekmtfhsemg&m1|mmd thet rexs Brmadhe apdicessgd cdnalritoscgmerrd an inside
voj ce sjgnal or an acoustic signal into an electric
of 2 dynaind t o process the el ectric signal, and to

tran c e ri [ ns| .
"0 OE USSR PAERE! 61 BRRk1 4 AL decBive pover
from @(ﬁsmﬂisddeatﬂr’(oylglﬁOchEerN@L@@&yer(RFD o wan tDtIztirBsmdesion to receive
t hrough radi o frequency (RF) power transm ssion,
the sjgeadi VEOR highesiSgRIN P BFRISRE: s%@eéﬁ ﬁ?%‘é%&%rtheaﬁkhdlttéry neurons

in thetdoyl 2t e éﬂﬁuaggﬂ Qry neurons in the cochlea inplant
system

rern € Speech processor and the inplanted
pahtrdinhangfeersparoh r eeetasgot handi ghal ibyldnnéd apedt datansfer and
conmuni cation. [Claim2 ] The cochlea inplant system
receiys thetsigpat My anklage deta epiekeiGtiee i npl anted part
conpri ses:

[Claim 2]

The cochlea implant system as set forth in claim 1, wherein the
implanted part comprises:

a receiving unit for receiving an infrared signal from the speech
processor to demodulate the infrared signal;

a stimulation circuit unit for converting the demodulated signal into a
stimulation signal;

an electrode array inserted into the cochlea to stimulate the auditory
neurons by the stimulation signal; and

a coil for receiving power from the outside through the RF power

transmission.

[Claim 3]
The cochlea implant system as set forth in claim 2, wherein the
receiving unit and the stimulation circuit unit are provided in a

hermetically sealed package.



a receiving unit for receiving an infrared signal from
t he speech processor to denodul ate the infrared
W@ R@nak3oon stinul ation ci rcuM unit for converPCTERR2G08/004951
denodul ated signal into a st inmulat ion signal ; an
el ectrode array inserted into the cochlea to stinulate
the auditory neurons by the stinulation signal; and a
coil for receiving power fromthe outside through the
[l RF power transmission. [Claim3 ] The cochlea inplant
aW dfem as set forth in claim2 , wherein the receiving
Umhé d%@gléé“@m§1dd@uéﬁﬁﬂe@naéﬂsé€Lﬁd%tﬂrmd c@fn Br opicdeth ithe package
a hernetically seal ed package.[Caim4 ] The cochl ea
is formgl axft msyslt,emeasniset sémuhti he | gl ask ai M@ i nuwen dé n ltllqeld crystal
f metal, ceramc

polwm%aﬁﬁiﬁgﬂh%Qggéﬁﬁ|i u%@m8§&%¥glmﬁgyyng%hegggfﬂas mmn‘ "stainless

steelkaytﬂkﬁﬁquMQSQ”pat'ble epoxy, silicone el astoner,
stainless steel, or titaniumalloy. [Gaim5 ] The

cochlea inplant systemas set forth in claim3 ,
Mheaeln an optical wndow that transmts infrared
is provided in the package. [Claim6 ] The
C?ﬁgléﬁ%hﬂ l1ﬁBiaﬁ¥y§§§¥Bma§ss§gt ESVHhhlher§1ﬂ'3n Sherein an optical
wherein the optical”w ndow is forned sapphire
whmb@ﬁﬂ@s,UEMB@nghmbsueblbgbnpatpbhﬂd&bamyﬂuL@@dqge
polyi m de, or silicone elastoner. [Claim7 ] The
cochlea i npl ant system as set forth in claim2 ,
e|n the inplanted part further conprises a
[Cla}i
a ery and
The cochlea implant system as set forth in claim 5, wherein the optical

[Cla

window is formed of sapphire glass, Pyrex glass, biocompatible epoxy, LCP,

polyimide, or silicone elastomer.

[Claim 7]
The cochlea implant system as set forth in claim 2,
wherein the implanted part further comprises a battery, and
wherein the battery receives power from the outside through the coil to

be charged.

[Claim 8]
The cochlea implant system as set forth in claim 2, wherein the

implanted part receives power from the outside through the coil to operate.

[Claim 9]
The cochlea implant system as set forth in claim 2,
wherein the receiving unit and the stimulation circuit unit are
provided in separate hermetically sealed packages, and
wherein an optical window that can transmit infrared rays is provided

in the package in which the receiving unit is provided.



wherein the battery receives power fromthe outside
through the coil to be charged. [Caim8 ] The cochl ea
WO ppbaroosystem as set forthygn claimz2 , wher BCKRR@®8/004951
i npl anted part receives po fromthe outside through
the coil to operate. [Caim9 ] The cochl ea i npl ant
systemas set forth in claim2 , wherein the receiving
unit and the stinmulation circuit unit are provided in
separate hernetically seal ed packages, and wherein an
optical wi ndow that can transmt infrared rays is
[ClaR{QMided in the package in which the receiving unit is
provi ded. [ Cl ai m 10] The cochl ea i nplant system as set
;@héftobnlaﬁ ainmaht, sf¥atenher seonfprilsiingelamt eéstfuct keauicomprising:
or extracting_.information on an el ectrode arra
shat¢id ShECH LsYQt &R bdragi ’dﬁogf‘aitlﬁg;orhﬁ& %ﬁﬁéé‘ﬂﬁi%éay status
and aq%g@gbkmgﬂkgogo ¢ J/BasuLyng an auditory neural response
si’gnal rnduced by a test stimulus. [Caim11l] The
cachkeaurinpl antcidystuai asorsetedsar iy iam cdudi tord0,neural response
~ wherein the inplanted part further conprises an
signa} rifdagasld by raart€ht txtillglUsnit for transnitting el ectrode
array status information, system operation status
information, and auditory neural response information
[Clapbtialned by the test circuit and the nmeasuring circuit
unit to the speech processor in the formo f an )
i hhe acedhlshgnaplant] Gvaleh 123 Tile EWUCERI 68 iqlpiwand0, wherein the
. syst em as set th.in.claim3 ,. {n ackage -
1mp1wgg%thga{ Ig’gé pé??B{g&%anaﬁacPﬁ?gg&%o1%%§§ﬁgQﬁﬁ%tﬁﬂut for
transd i Bg el ghtrodé € afPay status information, system operation status

information, and auditory neural response information obtained by the test
circuit and the measuring circuit unit to the speech processor in the form of

an infrared signal.

[Claim 12]
The cochlea implant system as set forth in claim 3, wherein the package
of the implanted part is manufactured so that a width and a height are no

more than 20 mm and a thickness i1s no more than 10 mm.

[Claim 13]
The cochlea implant system as set forth in claim 2, wherein the coil is

implanted under the scalp above the temporal bone mastoid.

[Claim 14]
The cochlea implant system as set forth in claim 2, wherein the
receiving unit comprises a photo-detector for detecting the infrared signal

and a demodulating unit for demodulating the detected infrared signal.

[Claim 15]



nore than 20 mm and a thickness is no nore than 10 nmm

[ aim13] The cochlea inplant systemas set forth in
wW@k@ome203 wherein the coil 8 i mpl ant ed underPCTIER2008/004951

scal p above the tenporal bone mastoid. [C aim 14] The

cochlea inplant systemas set forth in claim2 ,

wherein the receiving unit conprises a photo-detector

for detecting the infrared signal and a denndulating

unjit for. denodul ati th d f
SRR Eothr B ety St ULh e ALTEES . PURFRN dhe package
and t}fé %bmé’_%l WM@)W%% tfbﬁne@lagf(%gﬁl@d@ﬁpéﬂ%l@ﬂﬁdt‘é@ialVVl ndow
are formed o f a bioconpatible material. [C aim 16]

The cochlea inplant systemas set forth in claiml
(i whﬁ%iln t he speech processor conprises: a mcrophone
a ¥y onverting the voice signal or the acoustic signha

' 'Tfa@ c%%h?éaeciﬁnﬁl&]t Sg0@hy aé‘%taf&rﬁn§mélta' f191 u%g’rgl(?lr the speech

ulatin r|c signal, for converting t
Inocemﬂﬁut@MEdseiectrlc signal into an infrared S|gnal and

for transn1tt ng the converted i.nfrared. si
i Asiye’ P f)nff h rbd‘@gver[ g Fllilelﬂo“fﬁesb%@llﬂ gg a]?%l%lstlc signal

into SYSLEM s $§&aaog%ﬁ in claim16, wherein the speech

processor fturther conprises a receiving unit for
receraﬂsmgtﬂ1Mg umniftr doednludamalngf tlometl het riinpk agtaéd inirtonvertinc
[C a|n1189 The caochl ea i nplant system.,as set forth in
the meqlianed 60T aphBrei vignnk HEAngH t&frﬁ@e%rﬁlgn%lorr@flﬁsé%r fgansmitting

the C(')TQJ %@& grati%'dts{g% lnpodtﬂh@tl'nggdea ng, %aloodﬁnd

[Claim 17]
The cochlea implant system as set forth in claim 16, wherein the speech
processor further comprises a receiving unit for receiving the infrared

signal from the implanted part.

[Claim 18]
The cochlea implant system as set forth in claim 16, wherein the
transmitting unit comprises:
a modulating unit for modulating a signal; and
a light emitting diode (LED) or a laser diode (LD) for emitting

infrared light in accordance with the modulated signal.

[Claim 19]

An implanted part implanted into the mastoid cavity to receive a signal
from a speech processor and to stimulate the auditory neurons in the cochlea,
the implanted part comprises:

a receiving unit for receiving an infrared signal from the speech
processor through the skin of the external auditory canal to demodulate the

infrared signal;



alight emtting diode (LED) or a |aser diode (LD) for

emtting infrared light in accordance with the
worp@ahzesl signal. [C aim 19]~An inpl anted parPCT/KR2008/004951

inplanted into the mastoid cavity to receive a signa

froma speech processor and to stinmulate the auditory

neurons in the cochlea, the inplanted part conpri ses:

a receiving unit for receiving an infrared signal from

the speech processor through the skin o th xter.nal , .
Al CBH A OARaR | TCHT HeiRdHUICRE EOEL [t 1 aF é[?mw@ﬁiﬁ gfetal into a
yjmughhgyl ghgp;circuit unit for converting the
enodul’ated signal into a stinmulation signal ; an

eEeo&lreodeocm nayay naeetted imtoothdecocbtdd ¢a soimsd aultheeauditory
the auditory neurons by the stinulation signal; and a
rmurmgbgy QEWSFH%@?Q}%bSb%%%r #dom t he out si de ?hrough
radi.o: f requ - (:RE) r a 1, SSi j :
The Phbl S CGEL L LT B PR Ep AN AEV AL ERLy freauency
(RF) moeprisinegissaohest circuit for extracting information
on an el ectrode array status and a system operation
status; a neasuring circuit unit for neasuring an
[Cla%y%b ory neural response signal induced by a stinmulus;
an ninfrared transmtting unit for transmtting
elleetimpdantatr gyrtshatdes faftar imtcilaim 19y stierhepeoapi ienng:
status information, and auditory neural response
i af besiatci oeiidbi ol MEdr #st infel kleghatdop cep tnaRaegtpade array status
nit to the speech processor in the

and arreaﬁgriorf)g Ctii-roCUitt tgl
o dPbhe (Rt rdred’ signal . [Caim21] A nethod o f
shi mehaiiing thecdwdidhof v f e UhidiRsr 11gongar i 8iddgory neural response
signal induced by a stimulus; and
an infrared transmitting unit for transmitting electrode array status
information, system operation status information, and auditory neural

response information obtained by the test circuit and the measuring circuil

unit to the speech processor in the form of the infrared signal.

[Claim 21]

A method of stimulating the auditory neurons, comprising:

a speech processor converting a voice signal or an acoustic signal into
an electric signal;

modulating the converted electric signal into an infrared signal;

transmitting the infrared signal to an implanted part implanted into
the inside of a body through the skin of the external auditory canal;

the implanted part receiving the transferred infrared signal;

demodulating the received infrared signal;

converting the demodulated signal into a waveform suitable for
stimulating the auditory neurons;

stimulating the auditory neurons by the converted signal; and

supplying power to the implanted part through RF power transmission.



a speech processor converting a voice signal or an
acoustic signal into an electric signal ; nodul ating
wo b@oaziwerted el ectric sign i nto an i nfrar eBCHFKG2@N8/004951

transmtting the infrared signal to an inplanted part

inmplanted into the inside o f a body through the skin

of the external auditory canal; the inplanted part

receiving the transferred infrared signal;

denodul ating the received infrared signal; converting

t he denodul ated signal into a waveform suitable for
[ClaBt iopll ating the auditory neurons; stinulating the

audi tory neurons by the convert ed signal; and

siﬂb@)lﬁ;@itﬁ@ﬁ pOeVEGt tfor&fhenuw@n@n%ledflpretdlﬁrtcrﬂm@ugﬁinRF power

nsm s [Cla|n122 The neth s set f -
CF B muB TEEaL i L gEe N -  HOIM AP anlied gt Muced in an

electfﬂ%%s Yhd g 5‘%‘/8%&1‘1 nflﬂlltHlSnaVl’a\éSér%t”bﬂl nduged dnd acdehertd ade measured

and a systéminternal operation signal and nodul ating
st imutuve waedoun exhds sy shehusn hesvel oparandn syishehi i nt er nal

operatj.on signal! recardi ng auditor eural respons
i HECRIEANH A LR SERT 4l SEPIRISES! ﬁg u@ﬁt?%ﬁ%?H%ESImUhm and

wle&% %rﬂﬁgr@&ﬂ%&@rﬁxp?6ﬁﬁn5§§99@§ﬁms@n%nﬂrans”‘tt'ng t he

ulated signal as the infrared signal to the out
snd&nsm1tt1ng the modulated signal as the 1infrared signal to the

outside.



