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FIG 6

S600 HOT WIND SOLDERING
PROCESS

S610 1 ST MANUAL SOLDERING
PROCESSING

2NDMANUALSOLDERING
PROCESS

1ST FLEXIBLE INSULATING
PLATE COVERING PROCESS

1 ST TO 3RD FIXING BRACKET
POSITION FIXING PROCESS

1ST AND 2ND BONDING PAD S660
ADHERING PROCESS

S625
BATTERY POSITIVE
ELECTRODE
POSITION FIXING PROCESS

2ND FLEXIBLE INSULATING
PLATE COVERING PROCESS

S635
BATTERY NEGATIVE
ELECTRODE
POSITION FIXING PROCESS

1ST AND 2ND MAIN FLEXIBLE
PCB ALIGNING PROCESS

3RD MANUAL SOLDERING
PROCESS

LOWER FLEXIBLE PCB
BENDING PROCESS
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1

METHOD OF MAVUFAC.'TURIVC;
FACliPLATIi FOR IV-THE-KAR HKARINCI

AID

TFCHNIC'AI FIFI,D s

The present invention relates to a faceplate for an In-The-
Ear (ITF) bearuig aid and a method ofmanufaciunng a I'acc-

plate for an ITL'In-lite-Far) heanng aid, and more panicu-
larly to. a faceplate fiir wi In-The-Ear (ITF) hearing aid and a io

method ofmanulhcturinga Ihceplate liiranlnThe l.ar(ITF)
hwsring aid in which the faceplate can be mamifactured ill a

compact size, using a fiildablc tlcxiblc printed circuit bowd
(PCB), u bile maintaining the qimlity. eiuiblui mass-produc-
tion, and reducing the manufacturing cost.

BACKCiROUND ART

Among the currently available hearing aids or the hearing
aids under development. ITE (ln-I hc-I Iar) type hearing aids is
v'luch are respectively inserted into an external auditory canal
are nmnufactured by individual soldering various compo-
nmit s such as a volume controller including a microphone, an
amplflier wui a receiver with elongate electnc wires.

Ikiwever, in the case of analog hearing mds, amplifier "-'erminalsare wmiparatively simple and thus it is not dfllicult
to manufacture hearing aids timur individual soldenng.

Hovvcivr, in tho case of digital hearing aids which are
recently avmlable in the market. amplifier temiinals becomes
large in numbers and complicated. That is, in the case of the ""

digital hearing aids, approximately twmity elongate electric
wires are soldered in each digital beams aid. Accorduigfy, it

is not only difficult to make it compact but also highly expe-
rienced soldknng expctts are needcxI As a result, there are tlic
problems that the hearing mds c umot be mass-produced ""

while maintaining a cenain level ofhigh quality„md thus the
manufactunng cost cannot be reduced.

DISC'I,OSURF, OF THF, INsr ENTION
st I

Tii solve the nbove problems, it is an object of the present
invention to pmvide a faceplate for wi ln-The-L'ar (ITE) hear-

ing aid and a method of manufncmring a faceplate for an
In-The-Far (ITF) hearing aid in which thc faceplate cwi be
manufactured in a compact size. using a foldable flexible ss
printixI circuit board (PC'B), while maintaining the quality
and enabling mass-production.

It is another object of the present invention to provide a

I a cap late for an ln-The-Ftar (ITF ) heaung aid and a method oI'anufactunnga faceplate for an In-The-Ear (ITE) heawng o

aid in u luch the manufacturing cost can be reduced.
To accomplisli the above object of thc present invention.

there is provided a method of manufactunng a faceplate for an
ITF, (In-The-Far) hearins aid, the ITI lmaring aid faceplate
manufiictunng method mimprising: 6

a hot wind soldering process of soldering an acoustic pro-
cessor (100) which receives and processes an acoustic signal
111 a iirst welding pad (142a) oi a first main flexible printed
circuit board (PC.'B) (142);

a first manual soldering process of mmiually soldcnng an wi

external memory button (ZZ) and a receiver (138) in first wid
second welding patterns (142K 142c) of the timt niain flcxible
PCB (142):

a second manual soldering process ofmanually soldering a

front microphone (12), a rear microphone (14) and a volume i
controller (20) in third to fifth welduig patterns (144u. 144b.
144r ) of a six:ond main flexible I'CB (144):

a first tlexible iiwulating plate covering process oi'folding
and coverui a first flexible insulaung plate (146) in order to
insulate a conductive pattern exposed to the rear side of the
tirst niain flexible PC.'B (142);

a battery positive electrode position fixing process of fold-

ing a battery positive elwtrode (148) for a battery (26) to abut
the rear side et'he first flexible insulating plate (146),

a second flexibfe uisulating plate covering process of fold-
ing and covcruig n second flexible insulating plate (150) in

order to insulate a coiuiuctive pattern exposed to the rear side
of the second nmin flexible PCB (144);

shattery negativeelectrodepositionfixingprocmssoffold-
uig a battery negative electrode (152) lor the battery (26) ui
the rear side of tlm second flexible insulating plate (150),

a lirst aixl scxoud main flexiblc PC.'B aligning process of
folding both ends of a side flexibl PC.'B (154) at right angles
and aligning tlm iirst main fiexiblc PC'.B (142) and tlm second
main flexible PCB (144) in parallel with each other,

a third mamial soldering process of manually soldering a

socket (18) in a sixth welding pnt tern (157) ofa lowi r flexiblc
PCB (156) wluch is positioned in the lower end ofthe free end
portion of the first main flexible PC'B (142);

a lower tlexible PCB bending process oi bending the loiver
flexible PCB (156) positioned in the lower end of the free end
portion of the tirst main flexible PCB (142) inwards at right
an les;

a first ui third fixing bracket position fixing process of
lllseitilt- the lirst uid seecoud main flexible PCBs (142, 144)
uhich face each other and are bent in pamsllel tvith each other
~round thc side flcxible PC'B (154) into tlm internal space of
a inolding body (I I a ) for a faceplate wid bending first to third
fixing bmckets (158. 159, 160) toward the outer side to then
be position-lixed: mid

a first and second bonding pad adherui * process ol'adher-

ing a swond bonding pad (164) of the second main tlexible
PCB (144) im a first bonding pad (162) of tlm lirst mwn
flexible PCB (142) to then be formed uito a box shape.

According to another aspect of Cie present invention, there
is also pmvided a faceplate iiir mi ITF, (In-Thc-Far) hcanng
aid, the iTE hearing aid faceplate comprising:

a tirst main flexible PC'B (Printed I ircuit Board) (142) in
which components of the heanng aid including a receiver
(138) are solder&,

a second main tlexiblc PC'B (144) in which components of
the hearing aid uicludmg micropluines (12. 14) are soldered;

a first tlexible insulating plate (146) wlflch insulates a

conductive pattern exposed to the rear side of the tirst main
flexible PCB (142):

a battery positive electrode (148) liir a battery (26) to abut
the rear side of the first flexible insulating plate (146),

a second flexible insulatuig plate (150) which insulates a

conductive pattern exposed to the rear side of the sccoixl mnus
flexible PCB (144):

a battery ncgativc clcctrode (152) for thc baitery (26) in rim

rear side ol'he second flexible insulating plate (150).
a socket (18) which is ma mt ally soldered in a lower tlex ibis

PCB (156) which is p os it ioncxI in tlm lower end of the free end

portion of the iirst m nn flexible PCB (142),
first to third fixing brackets (158, 159, 160) which insets the

lirst md secoiul mwn flexiblc PCBs (142, 144) which lace
each other and are bent in parallel with each other wound the
side tlexiblc PC.'B (154) into the internal space of a molding
body (Ilu) for a faceplate. to then be position-lixed; and

first and second bonding pads in is hich the second bonding
pad (164) oftlm second main flcxible PC B (144) is adlmrcd on
the first bonding pad (162) of the first main tlexible PCB (142)
ui then be formed into a box shape.
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BRIEF DFSC'RIPTION OF THI'. I)RAWIN(lS

11&e abc~a and other obiects and/or advantages of the
present invmition will become more apparent by describing
the preferred embodiment thereof in det ul w&th reference to
the uccompanyuig drawings in wlucli:

FICi I &s a pcnpectivc vic» of mi ITF (ln-Thc-Far) hearing
md according to an embodunent of the present uivent&on:

FIG. 2 is a cross-sectional vieiv of the ITF. hearin aid
accorduig «& the embodimeni of the present invent«&n,

FIG. 3 is a front vieiv of the ITEhearuig a&d accordmg to
the cmbodimcnt of tlm present immntioni

FNi, 4 is n cross-sectional vie» of a Iaceplaic of the ITF.

hearing aid cut along a line A-A of FICi. 2, according to the
en&b&idil&mitt of the present invention,

FIG 5 &s a partially unfolded perspect&ve v&e» ol'a flexible
prfntcxf circuit board (P('B) for the ITI. hearing aid according
to &lm cmbodimcnt of tlm present invm&tion,

FICi. 6 is a tlowchart view ivluch illustrates a method of
assembling the tlexible VCB of I'l(i 5; "n

FIG. 7 is a circu&t block diaya&u of mi acoust&c processor
wluch &s applied to the embodiment of the present invent&on;

FI(i. 0 is a connection diagram schenmtically showing the
state that front mid rear nucrophones, a teleco&l. a memory
button. a volume controller, a socket, a receiver are soldered-"'&

the Iennurals of tire c&rcuit blocks iu the ncoustic processor,
and

FI(i 9 is a plan vie&v of thc flexible PC'B applied to the
ambi«i«nant of the present uivention.

"n

BI.ST MODI', I'OR CARRTING OUT THE
INVENTION

I Ierei «be low. a method ofmanufee turuig a faceplate for an
ITF, (Il&-lie-Far) hearing aid and a faceplate using the same "»

accorduig to Ihc present invention will be dcscribcd v'&Ih

reference to the accompmiying dmiv&ngs.
I'IG I is a perspective vice of an I I'li (In- I'he-Far) lmaring

aid according to an embodiment of'he present invention
FICi. 2 is a cross-sectional view ofthe ITF'earing a id accord- sn

ing to the embodinwnt uf the present invention. Fl(i. 3 is a

front v&e» of the ITE hearing aid according to the embod&-

ment of the present invention. VKi. 4 is a cross-sectional view
of a faceplate of the ITF, hearing aid cut along a line A-A of
FIG. 2. according to the embodiment of the present invention. s.

FIG. 7 is a circuit block diagram of an acoustic processor
wluch &s appl&ed to the emboduuent of the present invent&on.

FICi. 8 is a connection d&agram schematically showing the
state Ibai I'roni and rear micropbones, a telecoil. a n&emory

button, a volume controller, a socket, a rece&ver are soldered u

at the terminals of the circuit blocks in the acoustic processor.
FIC& 9 is a plan vice» of the flexible PCB appficxf to thc
embodunent of the present uivention.

As six&ivn in FICiS 1-4 and 7-9. an ITI, (Inrfhe-Far) lmnr-

&ng aid accordmg to an embodiment of the present uivention s

includes: a shell IU formed in a simil shape; a faceplate 11

which is installed ai tfm input side of'tlm shell 10: front and
rear uucrophones 12 uid 14 wluch are installed on the face-
plate 11 to receive an acoustic signal: a telecoil 16 filtering
lugh-band noise ai thc time of a tclcphnnc call. a socket 18 0&

wluch receives pammeters including for example, a news
listening parmnctcr (hereinafter referred to as an M I mode
parmueter). a nnis&c 1&ste&ung pamnmeter (hereinafter referred
to as an M2 mode parameter), a normal dialogue listening
pm«meter at the place ivhcre noise is small (hereinafter r
referred to as an M3 mode parameter), and an ubnormui
dialogue listening parameter at the place where noise is loud

(hercinafier rcferrc&1 to as an M4 mode parameter) from an
external control personal computer (not shov;n). to then con-
trol mi miditory sense difierence; a volume controller 2U

controllil&g thc lcvcptlon vt&i&«I&c &if thc acoustic signal
received by the telecoil 16 and the front and rear nucrophones
12 and 14: an external menuiry button 2Z selecting one of the
Ml to M4 nuide parameters v lu chare uiput from the personal
computer: an acoustic processor 100 v, luch is installed in the
Iaccplatc 11 m&d processes Ihc acoustw. signal »loch is
rece&ved by the telecoil 16 and the front uid rearm&crophones
12 and 14: a receiver 138 wluch receives and outputs the
acoustic signal proces&el in the acoustic pmcessor 100. a

battery 26 supply&ng an operat&ng voltage to the acoust&c

pmccssor 100: an accom&midation space Zff accommodating
the bat&ery 26, a cover 30 opening and closing thc opening of
the accommodation space Zff; and a tube 3Z which connects
tho fncep late 11 m&d thc shell 10. and simultaneously in which
the receiver 138 is disposed in the nnddle of the tube 32 ui
order to output the acoustic signal to an eardrum.

As shown in FIC& 7. the acoustic processor 100 includes a
voltage rem«&later 121 which rece&ves a direct-current (DC)
voltage supplied from the battery 26 via an input terminal 112
and regulates the input DC voltage imo a constant DC voltage
to then output the same: a first capacitor CI wluch filters the
noise of a high level included in tlm constant IUC voltage
re ulated &n the voltage regulator 121, and suppl&es the fil-

tered result to the front and rear microphones 12 and 14
&bio&igli a&1 (iuipu& Iermural 107. respcw&&vely: second and
tlurd capac&tora C2 and C3 wluch rece&ve the acoustic s&y&al

received by tlm fmnt und renr micmphones 12 and 14 via

input terminals 109 and 106, and li I ter the uo& se ofa high level
included &othe acoustic s&gnul, respectively: a fourth capaci-
tor C'4 which rcceivcs tbc acoustic signal receive«I bv thc
teleno&116 vui an uiput tennuial 110 and filters the noise of a

high level includcxf in thc acoustic signal, in the case that a

moving tcnninal 124a ol' clrangcover s&&itch 124 &s cm&-

nected to the fourth capacitor C4, thai &s, at the ume of a
tclephonc call which is connected to a fixed tcnninal 124n,
first and second analog-to-d&gital (A/D) emu ertcrs 123 and
125 wlfich receive an analog acoustic sinmial from which the
noise nf a high level included in the acoustic signal received
by the teleco&1 16 lms been filtered, and converts the analog
acoustic signal into a digital acoustic signal, respectively. in
the case that thc n&oving terminal 124a of the changeover
sw&tch 124 is connected to the th&rd cup ac&tor C3, that &s, at the
time ofa telephone call which is connected to a fixced terminal
124a. or the noise of a lugh level included &n the acousuc
signal received by the front und rear microphones IZ and 14
is filtered in tbe fourth mipacitor C'4, or in Ibe case Ihat the
moving terminal 124a of the clruigeover sw&tch 124 &s con-
nected to tine founh capacitor C4, that &s, at the time of a

telephone calf &vluch is con«co&cell to a fixcedf tern&in«i 124c: a

delay/m&xture circu&t 127 wh&ch receives the d&giml s&yuds
from the A/D convericrs 123 and 125 and delays and mixes
the race&ved d&gital s&gnuls: a fifth cnpacitor CS»luch
receives an acoustic signal &those volume is controlled by a

volume controller 20 via mi input tern&inal 105 and lifters the
no&se included in ihe acoust&c s&goal, a it&fume signal A/D
converter 129 which receives an analog acoustic signal from
» hie b tlm noise included in the acoustic signal » hose volume
is controlled by the fifth capacitor C5 has been filtered and
converts the analog acoustic signal into a digital sim&al; mi

EEPROM (Electncally Erasable Pro ranunable Read Only
Memory) 133 ivlfich receives a nev, s listening pammeter. a

nni sic listening parmncter. a m&m&a I situation dialogue li stcn-

ing pamnmeter. and a loud s&tuation d&alogue 1&steiung pamnm-

eter via the socket 18 and the input terminal 104 from an

SONOVA EX1007 
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5
external control personal computer (not slxnvn) and storing a

mode signal interfaced in an interface circuit 131; an equal-
izer 135 winch receives the diytal volunie s&yial which has
been converted into the digital signal in )lie Yohlllii: slgllal
A/D convcrtcr 129 which has receivod the digital acoustic

signal &vhich has been delayed and mixed in the delay/mixture
circuit 127. and one parameter of the nev,s listeiun param-
eier, the music listenutg parameter. the normal situauon d&n-

logue listening paranwtcr, and thc loud situntiim dialogue
listening parameter at the place v;here the noise is loud ihom

the L'L'PROM 133. and divides the frequency band of the
acoustic signal of the received result into first to fourth chan-
nel bands. to then amplify and mix the dividai acoustic sig-
nai a digital-to-analog (D/&&) converter 137 which receives
the nuxed digital acoustic signal wluch is output from a mixer
135e of tlm equalizer 135 and converts thc received digital
acoustic signai into mi analog signal; and a receiver 138

wluch receives the analog acoustic siyml output from the
D/A converter 137 v&a output tennutals 115 and 101 to then
output tire analog acoustic signal to an mid&tory organ

lite equalizer 135 includes fiat through fourth channel
ampliTiers 135u, 135b, 135c, and 1354 wluch divide the fre-

quency band of the acoustic signal into first tiuouvg fourth
clmnncls and mnplify the dividai acoustic siyml, respec-
tively, nnd a mixer 135c &vhich mixes the acoustic signals
wluch are obtained after the first through fourth aiuphfiers
135m 135b, 135c, and 135d have divided and unpl&fied

according to ihe respective frequency bands
In tlm drmvingn a reference numeral lt)2 denotes a

grounded terminal, and a reference m&meml 114 denotes a

volta e battery po&ver tennuial.
Nexk a metluxl ol'mmiufacturing a I'accp late 11 for mi ITF,

hearinvg aid according to an anbodiment of the present &nven-

tion will be described with reference to ilOS. 5 and 6.

FICi. 5 is a partially uiflolded perspective viev, of a flexible
pfintixt circuit board (PC.B) for the ITF, hearing aid according
to thc embodinient of the present invention, and FICi. 6 is a

tlowchart vie&v v;hich illustmtes a method of assembling the
flexible P(.B ofFICi 5.

Rcl'erring to FICiS. 5 and 6. a mcihod of manulaciurtng a

faceplate for an ITL'Inrl he-Bar) hearing aid, includes a hot
wind sold&ming process S 600, a first manual soldering process
S610. a second manual soldering process S615. a first flexible
insulating plate covering process S62U, a battery positive
electmde posiuon fixing pmcess S625. a second ilexible insu-
lating plate covering process S630. a battery negative elec-
trode position fixing process S635, a filet al&d sec&&ltd lliaill
flexible PCB aliyiing process S640. a third manual soldering
process S645, a lower tlexible P('B bending process S650, a

first to tlnrd fixing brncket position Iixuig process S655. and
a first and second bonding pad adhertn pmcess S660.

The lmt wind soldering process S600 solders an acoustic
processor 100 which receives and procemes m ncoustic sig-
nal in a first u cldinv pad 142a of a first main flexible printed
circuit board (PC'B) 142

The Iirst manual soldenog pmcess S610 mamially a&riders

an exmrtml memory huron 22 and a receiver 138 in first and
second welding pmtcrns 142b and 142c ol'he lirst mnin
tlexible I'CB 142 where the acoustic processor 100 has been
solderixi in the hot wind soldering process 5600

The second manual soldertn process S615 mmu&ally sol-
ders a front microphone 12. a rear microphone 14 mid a

volume amtro lier 20 in third to fifth wc)ding patterns 144n.
144M and 144c of a second main flexible PCB 144 after the
tirst manual soldering process S610.

The fiat flexibl insulating plate covering process S620
folds and covers a iirst flexible insulating plate 146 ui order to
insulate a conductive pattern exposed to the rear side of the
tirst niain flexible PC.'B 142

s The battery positive electrode position fixuig process S625
folds a battery positive electmde 148 for a battery Z6 to abut
the rear side ol the first flexible uisulating plate 146 alter the
first flextble insulating plate coverin process S620.

The scvond flexible insulating plate covering prticcss S630
i&1 folds and covers a second flexible insulaiin plate 150 in

order to insulate a conductive pattern exposed to the rear side
o I'the second main flexible PC'B 144 aller the battery positive
electrode position iixing pmcess S625.

Thc battery ncvativc electrode positiim fixing process S635
I(olds a bauery negati&m electrode 152 for the battery 26 in the
rear side of the second flexible insulating plate 15U afler the
second flexiblc insulating plnte covering process S630.

Tire first and secoixi nuun flexible PC:B aliyung pmcess
S640 folds both ends ofa side tlexible PC'B 154 at right angles

zo and aligning tlm iirst main flexible PC'B 142 and thc second
main flexible PCB 144 in pamllel with each other. after the
battery negative electrode position fixing process S635.

The third manual soldenng pmcess S645 manually solders
a socket 18 in a sixth welding pattern 157 of a lower flexible
PC '.B 156 which is positioned in thc lounr aid of tlm free end
portion of the first m un flexible PCB 142 after the first and
second main flexible P('B al&yfing process S640.

The lower flexible PC:B bending process S650 bends the
lou er tlexible PCB 156 positioned in the lov;er end of the free

"o end portion of tlm first main Ihexiblc PCB 142 inwnrds at right
angles.

The first to third fixing bracket position fixing process
S655 inserts thc first mxl second nmin flcx&ble PC:Bs 142 nnd

144 which lice each other mid are bent ut parallel v ith each
"» other around tlm side flexible PC'B 154 into tlm intenial space

of a molding body I la I'or a faceplate and bending first to

tlurd fixing bmckets 158„159, and 160 to&v ud the outer side
to then bc position-fixed

The first and second bou&bng pnd adheruig process S660
sr& adheres a second bonding pad 164 of the second main flexible

PC'B 144 on a first bonding pad 162 of the first main Ifiexiblc

PCB 142 to then be formed into a box shape, after the first to
third fixing bracket position fixing process S655.

Noxt. a function and an eifcct of the ITI', hearing aid
according to the embodunent of the present invention will be
described below.

Firstly, after an ITE heanng aid according to the present
invention has been manufactured, the socket 18 installed at
the acamnnodat&mi apnea 28 iu acconnnodating the battery

o 26 is connected with a personal computer (not shown) via a

cable or a universal serial bus (USB) cable. Then. parameters
stored in the extentnl c&mtrol personal aimputer (not shou n)
use luding ior example. u news listening parameter (Mi mode
pammetcr), a music lian:ning paranwtcr (M2 mode param-

s eter), a nomial dialo ue listenutg parmueter at the place
where noise is small (M3 mode parameter) mid an abnormal
dialogue listening parmnetcr at tlm place where noise is loud

(M4 mode par uneter) from an external control personal c&im-

puter (not shown), are input to the ITI, hearing aid to then
ni control an auditory scuse dil'terence Thc par micters nre

stored in the L'Ll'ROM 131 tlnoiugh the socket 18 and the
interface circuit If tlm external memory button 22 is

depressed. an acoustic siyial is selected accord&a to vartous
kinds of environmental circumstances to then be listened.

In otlmr words. if thc external mcmo&y button 22 is pressed
once, the nev s hstenuig parameter (Ml mode pammeter)
which enables a user to listen to the re&vs stored in the
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FI',PROM 131 is input to the equalizer 135, to accordingly
enable the user to listen to the news at a high-sensitivity.

If the external memory button 22 is pressed twice, the
music listening paramctcr (M2 mode pnramctcr) which
enables a user to listen to the music stored in the EL'PROM
131 is input to the cxinafizer 135. to accordingly enable the
user to listen to the music at a high-sensitivity.

If the

external

memory button 22 is pressed tlu ee times. the
normal situation dialogue listening parmncter (M3 mode
parmneter) stored in the EEPROIvl 131 at the place where the
noise is small is input to the equalizer 135, to accordinglv
enable Ihc user to lisim& to the dialogue at a high-seusit&vity

If the external memory button 22 is pressed four times. the
abm&nnal situation dialogue listm&ing paranwter (M4 mode
parameter) which ennblcs the user Io listen Io the dialogue
stored in the L'FPROM 131 at the place where the noise is
loud is input to the equalizer 135, to accordingly enable thc
user to listen to the dialogueat the pince which the noise is
loud at a high-sensitivity.

As dcscribcxI above. thc ITF. hearing nid according Io Ihc
present invention is uiitia1 ized. Then, if the I I'E hearing md is
inserted into the extenml auditory canal nf an ear, and if the
external memory button 22 is pressed once ui order to h sten to
the news at the state that the moving contact 124n of the
chmigeover switch 124 is set to tlm fixed contact 1246, the
nmvs listening parameter (Ml mode parmneter) wluch
enables the user to listen to the news ster(xI in the EL'PROM

131 is input to Ihe equalizer 135. Accordingly, the I'rout and
rear microphones 12 and 14 recene news acoustic signals
which nrc output from a television re(miver or radio nnd nrc

uiput to input terminal s 109 and 116 of the neous uc processor
100. I'he acoustic processor 100 filters the noise of a high
level included in thc ncnvs acoustic siyuds which arc riccivcd
ui the front and rear microphones 12 and 14. respectively, and
converts the analog news acoustic signals into the digital
ne&vs acoustic signals in the first uid second A/D cmnmrtcrs
123 and 125 to then be output to the delay/mixture circuit 127.

The delay/niixturc circuit 127 receives the news acoustic
signals which have been Irm&sliirnied into the digital news
acoustic siymls in the first and second A/I) conveners 123
rmd 125 and delays m&d simultaneously mixes the digital
acoustic signals to then output the result to the equalizer 135.
The equalizer 135 receives the news acoustic siyial w hicli is
obtnined by matching a phase differenc between thc news
acoustic signal received ui the front microphone 12 delayed
by the delay/mixture chcuit 127 and the news acoustic siyial
received in the rear nucrophone 14 and nnxing the news
acoustic signals v;hick have been received by the front and
rear microphones 12 and 14. and divides the frequency band
of the received news acoustic signals into the iirst to fourth
channel bands 135a, 135M 135c. and 1354 and amplifies the
divided channel bands, respectively. The nmvs acmisiic sig-
nals v hich are obtauied by d&vid&n the acoustic signals into
the first to fourth channel bands 135a, 1355( 135c. and 135d
and amplifying the divided ch au&el bands are mixed in the
mixer 135e of the equalizmr 135 to then be output to the D/A
converter 137

The D/A converter 137 receives the digital news acoustic

signal which is obtained by dividing the ne&vs acoustic signals
uito Ihc Iirst to fourth chminel bands 135v, 135R I 35r. and
1354 and amplifying the divided channel bands to tin&s mix
the mnplitied news acoustic signals in the equalizer 135, and
converts the received digital acousnc sty&el uito the mialog
signal and outputs the mialog siyial tluough output temiinals
115 and 101 to thc receiver 138 11&e receiver 13II outputs the
armlog news acoustic signal so as to be m&dible to the auditory
sensing organ.

Here, if the news acoustic signal which is to listen is so high
or so low. the volmne controller 20 is controlled to set the
sound level to a good level to listen. Then, the sound level
which has been sct to a good level to listen is input through the

I input temunal 105 to the volume signal A/D converter 129.
Then, the volume sigiml A/13 converter 129 receives the ana-

log news acoustic signal and converb Ihe received analog
llcws 'Ic&11&s tie siyial into the digital sin&el to then output the
digital signal to ihe output tcnnuinl of tlm mixer 135c of the

la equahzer 135 and set the volume of the news acoustic signal.
Meanwhile, if the llL'earing aid is inserted into the

cxtcmnl mulitory canal oi m& ear. at the state where Ihc llT,
heanng aid accordiiig to the present invention is uutiahzed,
and if tlw moving contact 124n of the chmigeovcr sv itch 124

is set to thc fixed mintnc& point 124c. it becomes possible to

make n telephone call.
As described above. if the ITF hearing aid is inserted into

the external auditory cmral of mi ear, at the state where the ITII
hearing aid according to the present invention is initializcd,

n and if Iho external n&emory button 22 is prosscd twice at Ihc
state that the moving contact 124u of the changeover switch
124 is set to the fixed contact 124c, the nni sic listening param-
eter (M2 mode parameter) which enables the user to listen to
the music stored in the L'EI'ROM 131 is input to the equalizer
135, to accordingly enable the ussr to listen to the music at a

high-sensitwity. If the external memory buuon 22 is pressed
tlu ee times, the nornmi situation dialogue listening parameter
(M3 mode parameter) stored in Ihe EEPROM 131 st the place
where the noise is small is input to the equalizer 135. to

in accordingly el&able thc user to listen Io tlm dialogue at a

high-sensitivity I I'the external menu&ry button 22 is pressed
four times. the abnormal situanon dialogue listening pan&m-

eter (M4 mode paramctcr) tvhich enables I bc user to li sian Io

the dialogue stored us the EEPROM 131 at the place where the
"» noise is loud is input to tlm equalizer 135, to accordingly

enable the usmr to listen Io tlm dialogue at the place w hich the
noise is loud at a lug&-seas&t&v&ty.

Since the remaining operations of thc ITI'earing nid

according to Ibc presmit imuntion are similar u& Ihe operatmn
Cn for listening to the nm& s as described above, at tliis state, the

detailed description thercol'&vill be omitted

INDIJSTRIAI, APPI,IOABII.11Y

As described above, the present invention provides a face-
plate for an In-The-I',ar (ITF) hearing aid and a method of
manufacturing a faceplate for an In-The-Ear (ITE) hearing
aid in which the faceplate can be manufactured in a compact
size. using a foldable fiexible printed circuit board (PCB),

(i while maintaining the q&mitty. enabling mass-production, and
reducu&g Ihc manufacturing cost

As descnbed above. the present invention has been
described with respect tn a particularly preferred embodi-
ment Iloviever. the present invention is not limited to the

ss above embodunent. and it is possible for one who has mi

ordinary skill in thc art to make various modilications and
variations. witlx&ut departing olf Ihe spirit of the present
invention. Thus. the protective scope of the present invention
is noi dcfinndi within Ihc detailed description thcrcm&f bui is

ro defined by the claims to be descnbed later uid the teclmical
spirit of the present invention.

What is claimed is

1. A method of manufactunng a faceplate for an ITE (In-
The-&r) hearuig aid, the ITE hearing aid faceplate manufac-
turing method comprising:

a hot wind soldering process of soldering an acoustic pro-
cessor (100) wluch receives and prncesses an acoustic
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signal in a first welding pad (142a) of a first main tlexi hie
printed circuit board (P(.'B) (142),

a tirst manual soldering process of mmnudly soldering an
cxtcmal memory but tmi (22) and a rcvcivcr (138) in lirst
and semmd welding patterns ((426, 142r) of the first
main flcxiblc PCB (142) where tlm acoustic processor
(100) has been soldered in the hot wind soldering pro-
cess:

a second mmiual soldering process ofmanually soldering a

front microphone (12), a rear microphone (14) and a ia
volume controller (20) ui tlurd to fifth vvelding patterns
(144a. 144b. 144r) of a second main flexible P(.'B (144)
after the first nuuiual soldenng process,

a first flexible insulating plate covering process of folding
and caterin a lirst flcxible insulating plate (146) in is
order to insulate a conductive pattern exposed to the rear
side of the first main tlexible PCB (142):

'i battery positive electrode po sit nm Iixing process of fit Id-

mg a battery positn e electrode (148) Iiir u battery (26) to
abut the rear side of thc first tlcxible insulating plate „„
(146) after the lirst flexiblc insulating plate covering
process;

a second flcxiblc insulating plato covering proci:ss of tiild-

mg md coveung a second flexible insulating plate (150)
in order to insulate a conductive pattern exposed to the „,
rear side of the second main flcxiblc P('B (144) after thc
battery positive electrode position fixing process;

a battery negative electrode position fixing pmceas of fo Id-

uig a battery ne ative electrode (152) for the battery (26)
in the rear side of the second flexible insulating plate .„,

(150) after the second flexibl insulating plate covering
process;

a first and seconal main flexible P('B aligning pmcess of
folduig both ends of a side Iiexible PCB (154) at nght
angles and ahgning the first main flexible PCB (142) and
the second main tbexi hie PCB (144) in parallel with each
other. after the buttery negative electrode posiuon fixin
process:

a tlurd nianual soldeung process of manually soldeung a
socket (18) ui a sixth welding pattern (157) of a lower
flcxible PCB (156) which is p&isitumcd in tlm lower end
ol the free end portion of the first m un flexible PCD
(142) ufler the first and second nmin flexible liCB align-
ing pmccssx

a lower flexible PCB bending process ofbending the lower
flexible Pf'B (156) positimicd in the lower end of the
I'ree end portion of the lirst main flexible PCB (142)
invvards at right angles:

a first to tlfird fixing bracket position lixing process of
uisertuig the lirst and second maui flexible PCBs (142,
144) which face each other and are bent in parallel with
oach other around thc side floxiblc PC'B (154) into thc
internal space of a molding body ((la) for a faceplate
and bending hrst to third hxing brackets (158, 159, 16(l)
tou.ard the outer side to then be position-lixed: mid

a first and second bonding pad adheruig process of adher-
ing a second bonding pad (164) of tlm second main
tlexible PCB (144) on a first bonding pad (162) of the
first main flexible PCB (142) to then be formed into a

box shape, after the lirst to third lixing bracket posiuon
fixing process.
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