[DESCRIPTION] [Invention Title] A VARIABLE DIRECTIONAL
MICROPHONE ASSEMBLY AND METHOD OF MAKING THE
MICROPHONE ASSEMBLY [Technical Field] The present invention
relates to a variable directional microphone, and more particularly, to a
variable directional microphone assembly and a method of manufacturing
the variable directional microphone assembly, which achieve
miniaturization and improve sound quality, by mounting microphone
[DESERYigEg)pJovided to printed circuit board parts for microphone-mounting
and connected with a flexible printed circuit board (FPCB), in a compact

(Inv%tr{%'%%re[\f\fiﬁ%f microphone body. [Background Art]

A VARTABLE DIRECTIONAL MICROPHONE ASSEMBLY AND METHOD OF MAKING THE MICROPHONE
ASSEMBLY

[Technical Field]
The present invention relates to a variable directional microphone, and more
particularly, to a variable directional microphone assembly and a method of
manufacturing the variable directional microphone assembly, which achieve
miniaturization and improve sound quality, by mounting microphone devices
provided to printed circuit board parts for microphone-mounting and connected
with a flexible printed circuit board (FPCB), in a compact structure with a
microphone body.

[Background Art]
Microphones are generally classified into a non-directional (whole
directions) microphone and a directional microphone according to directional
characteristics. Such directional microphones are classified into a
bi-directional microphone and a uni—directional microphone. The bi-directional
microphone exhibits faithful reproduction characteristics for front and rear
incident sounds, but exhibits reduction characteristics for a lateral

incident sound. Thus, a polar pattern of the bi-directional microphone for a



Microphonesaregenerallyclassifiedintoanon-directional(whole directions)
microphone and a directional microphone according to directional

characteristics. Such directional microphones are classified into a

bi-directional microphone and a uni-directional microphone. The

bi-directional microphone exhibits faithful reproduction characteristics for

front and rear incident sounds, but exhibits reduction characteristics for a

lateral incident sound. Thus, a polar pattern of the bi-directional

sound¥6(PRBOME; fQr; Be $OMNT sipurae; gescribas & fighkersiality A1SQothe microphone has

bi-directional microphone has favorable near field characterlstlcs which is
ravor el used for papouncersiin noisy siadiums, Te untdysetonal  cor i noisy
microp {ne Maintams an oy ut vallie'in reSponse 0l WI &' rontincident
sound but reduces an output value of a rear incident sound source, to
stadigprovehg SN TAHESRN QHINDSEURRNSBE A RHREEShAS QUEBY Aiciatim esponse
to be widely applied to voice-recognition equipment. While the directional
to a mideophonesiabiaiendirectichalcharsetecisticabyugspectiMely fofmingear incident
sound holes in a case and a PCB surface and using a phase difference
soundPSHYEER afrorhsiund archa Faar soupd shreugh asinglesnicroPheneh has a good

variable directional microphones having variable directional

cha acter stl%s throy two [1 {rectlonal mlcr hones have been
artlca ? % arpR red 8 1011 eh nen
ope In manufacturing avariable' directic microphone assembly

with two non-directional microphones, accord to a related art, two
Whi lenohbgiredHioR PRErbpHAREMEHES aflita denidsRatEminteghiatad Grdgt ics by
device are directly mounted to a rigid printed circuit board (commonly

respexdfevedd tocas m@ ?ROBP No besthat mechkanmal coffiurationderand using a phase
supplementing sound characteristics are unsatisfactory. Thus, sound

di f feAEaHEY b2 PRQM and FatiatyigatiaRdsAifligyltsound through a single microphone,
variable directional microphones, having variable directional characteristics
through two non-directional microphones, have been developed.

In manufacturing a variable directional microphone assembly with two
non-directional microphones, according to a related art, two non-directional
microphone devices and a semiconductor integrated circuit device are directly
mounted to a rigid printed circuit board (commonly referred to as a ??PCB??),
so that mechanical configuration for supplementing sound characteristics are
unsatisfactory. Thus, sound quality 1is poor, and miniaturization 1is

difficult.

[Disclosurel



[Disclosure] [Technical Problem] The present invention has been made in
an effort to solve the above-described limitations of the related art. An
object of the present invention is to provide a variable directional
microphone assembly and a method of manufacturing the same, which
can achieve miniaturization and improve sound quality, by disposing
microphone devices and a semiconductor integrated circuit device in a
compact structure with a microphone body and by bending a FPCB to
[TecBANRECE- SigRal [Technical Solution] To achieve these objects and other
advantages and in accordance with the purpose of the invention, as
embodied and broadly described. herein, there is provided a variabl .
e B o TGS Abeaimily oo L S et dte At gt descr bed
__ circuit board parts for microphone-mounting respectively connected to )
limitginrided of Bidi [eriftedEircuit BBarP pafit tHrbughccdiivssiiénd Brgnt ion is to
bendable flexible printed circuit board; a semiconductor integrated circuit
providevice installed te thdinigick poimiéd aincuivbloard part aitheysulbsttatey tweethod  of
microphone devices respectively installed to the printed circuit board parts
manu fR{RIGIRPNORE-RKNtIRG; aymiciorhane Rodyiinchiding & fistt mANiAG-ove sound
space for mounting the semiconductor integrated circuit device and two

qual i%??ont?ym%‘f’s‘ﬂé‘giﬁgacrﬁ 1S c?%rp o%uentlﬁgvt 1h Ceegn Icerlgg hoanesemi conductor 1integrated

circuit device in a compact structure with a microphone body and by bending a
FPCB to connect a signal.
[Technical Solution]

To achieve these objects and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein, there is
provided a variable directional microphone assembly including: a substrate
including printed circuit board parts for microphone-mounting respectively
connected to both sides of a rigid printed circuit board part through
connections of a bendable flexible printed circuit board; a semiconductor
integrated circuit device installed to the rigid printed circuit board part of
the substrate; two microphone devices respectively installed to the printed
circuit  board parts for  microphone-mounting; a microphone  body
including a first mounting space for mounting the semiconductor integrated

circuit device and two second mounting spaces for mounting the microphone



devices, the first mounting space being provided to a surface of the
microphone body, the second mounting spaces being provided to another
surface of the microphone body, the semiconductor integrated circuit
device being inserted into the first mounting space, the microphone
devices being respectively inserted in the second mounting spaces with
the bent connections; and a case configured to complete an assembly by
receiving the microphone body having the microphone devices and the
device8MiERAAYGIOr intearated Scuit devige and Ryeauring the €ase.Jihehe microphone
variable directional microphone assembly may further include cushions
body./SPRECUEly atachod 0. he microphons devices,and.a dustprevention . or e
¥ fabric attached 10'an outer Siiface of the CASE IRC uding the sound hole:
. The microphone body may include an injection-molded part formed of one )
microghpifyBafondte FoE) g HREdM Pl s fom@HtrPey! ghdenBae 1nserted into
semiconductor integrated circuit device may include one of a digital signal
the fprocessontDEPIEne anlanalog signaleprecesser (ASR) rAspecdingtg inserted in
another aspect of the present invention, there is provided a method of
the sERMdfagiHINGa Wrable directionalmicrephene asseMaly themethashfigured to
including: preparing a substrate including printed circuit board parts for
icrophone-mounting connected to both sides, of a rigid printed circui .
comD I S Aug SR AAEAL 51 1 AoRIE Bt R RCe ) oy hgg devices
a semiconductor integrated circuit device to a surface of the rigid printed
and tARCARTISARY R MOUSERE IRfioplsanE d6Vikes fthBYostidd bfctlie case.
board parts for microphone-mounting; cutting a bridge of the substrate;
The vcauplng adicrophord bodyraptidhe sabstrditbytoreachfatttdreby insdniitey cushions
the semiconductor integrated circuit device of the rigid printed circuit
respePPard RaT MR ReNQUNtNG SPaGe Afdhe micrarhongbody:derding bt ion fabric

connections connecting the printed circuit board parts for

att aci{‘e'ﬁ“%?)h85‘%5‘%%‘%”&!99&%%“%f 'gig printed clicuit Pr?ar&%arsto%’nﬁe%%‘?c?'ve'y
mount'the microphone devices to microphone-moutnting spaces of the
microphone body; mounting the microphone body to a case and then

The migtipghenes e Ease s cfitplidte 4R esddrbijobdria®achingogmed of one of

dust-prevention fabric, for preventing ingress of dust and moisture, to a
po lycautacet incliihgaadotine hope af tthe cdrapletely asBdimblethdaskée semiconductor

integrated circuit device may include one of a digital signal processor (DSP) and
an analog signal processor (ASP).

According to another aspect of the present invention, there is provided a method
of manufacturing a variable directional microphone assembly, the
method including: preparing a substrate including printed circuit board parts
for microphone-mounting connected to both sides of a rigid printed circuit

board part through connections of a flexible printed circuit board; mounting



[Advantageous Effects] The variable directional microphone according to
the present invention can achieve miniaturization and improve sound
quality according to the formation of acoustic space, by mounting the
microphone devices in a compact structure with the substrate having the
flexible printed circuit board and the rigid printed circuit board part, and the
microphone body having the mounting space for the semiconductor
integrated circuit device and the mounting spaces for the microphone

a semfASiARSt fPeseriRlignAf OrawngshH&: Lo anexrledad: RerspPerdiye Mewd circuit

illustrating a top side of a variable directional microphone assembly

boardaﬁg?{dm El%ta pnegc%?g%n}?onted tth% gens:"S 5‘ tt'ﬂ\éeﬁpﬂ?f 'fil%'i %c'sftmboard parts for
exploded perspettive view illustrating a bottom side of a variable

_directional microphone assembly according to an embodiment of the
microghegsnheniign.cut ting a bridge of the substrate; coupling a microphone body

and the substrate to each other by inserting the semiconductor integrated circuit

device of the rigid printed circuit board part into a mounting space of the

microphone body; bending the connections connecting the printed circuit board
parts for microphone-mounting to the rigid printed circuit board part to
respectively mount the microphone devices to microphone-mounting spaces of the
microphone body; mounting the microphone body to a case and then curling ends of
the case to complete an assembly; and attaching a dust-prevention fabric, for
preventing ingress of dust and moisture, to a surface including a sound hole of
the completely assembled case.

[Advantageous Effects]

The variable directional microphone according to the present invention can
achieve miniaturization and improve sound quality according to the formation
of acoustic space, by mounting the microphone devices in a compact structure
with the substrate having the flexible printed circuit board and the rigid
printed circuit board part, and the microphone body having the mounting space

for the semiconductor integrated circuit device and the mounting spaces for



FIG. 3 is a flowchart illustrating a method of manufacturing a variable
directional microphone assembly according to an embodiment of the
present invention. FIGs. 4 through 9 are views illustrating a manufacturing
process according to an embodiment of the present invention. FIG. 10 is a
cut-away perspective view illustrating a variable directional microphone
according to an embodiment of the present invention. FIG. 11 is a
cross-sectional view illustrating a variable directional microphone

the miesopiingta@n esabodiment of the present invention. * DESCRIPTION
OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS* 100:

VARIABLE PIIBEC'TIOIYAL MICROPHONE ASSEMBLY
[Description of Drawings

FIG. 1 is an exploded perspective view illustrating a top side of a variable
directional microphone assembly according to an embodiment of the present
invention.

FIG. 2 1s an exploded perspective view illustrating a bottom side of a variable
directional microphone assembly according to an embodiment of the present
invention.

FIG. 3 is a flowchart illustrating a method of manufacturing a variable directional
microphone assembly according to an embodiment of the present invention.

FIGs. 4 through 9 are views 1llustrating a manufacturing process according to an
embodiment of the present invention.

FIG. 10 is a cut—away perspective view illustrating a variable directional
microphone according to an embodiment of the present invention.

FIG. 11 1s a cross—sectional view illustrating a variable directional microphone
according to an embodiment of the present invention.

« DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS+

100: VARTABLE DIRECTIONAL MICROPHONE ASSEMBLY

110: SUBSTRATE



110: SUBSTRATE 112: RIGID PRINTED CIRCUIT BOARD PART 114:
CONNECTION 116: PRINTED CIRCUIT BOARD PART FOR
MICROPHONE MOUNTING 120-1, 120-2: MICROPHONE DEVICE
122-1, 122-2: CUSHION130: MICROPHONE BODY

112: RIGID PRINTED CIRCUIT BOARD PART
114: CONNECTION
116: PRINTED CIRCUIT BOARD PART FOR MICROPHONE MOUNTING
120-1, 120-2: MICROPHONE DEVICE
122-1, 122-2: CUSHION 130: MICROPHONE BODY
132-1, 132-2: MOUNTING SPACE FOR MICROPHONE
134: MOUNTING SPACE FOR SEMICONDUCTOR DEVICE
140: CASE 142-1, 142-2: SOUND HOLE
150: DUST-PREVENTION FABRIC
160: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE

[Best Mode]
Preferred embodiments of the present invention will be described below in more
detail with reference to the accompanying drawings. The present invention may,
however, be embodied in different forms and should not be constructed as limited
to the embodiments set forth herein.
FIG. 1 is an exploded perspective view illustrating a top side of a variable
directional microphone assembly 100 according to an embodiment of the present
invention. FIG. 2 is an exploded perspective view illustrating a bottom side of
the variable directional microphone assembly 100 according to the embodiment of

the present 1invention. FIG. 3 1s a flowchart 1llustrating a



132-1, 132-2: MOUNTING SPACE FOR MICROPHONE 134: MOUNTING
SPACE FOR SEMICONDUCTOR DEVICE 140: CASE142-1, 142-2:
SOUND HOLE 150: DUST-PREVENTION FABRIC 160:
SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE [Best Mode]

method of manufacturing the variable directional microphone assembly 100 according
to the embodiment of the present invention.

Referring to FIGs. 1 and 2, the variable directional microphone assembly 100
includes a substrate 110, a semiconductor integrated circuit device 160, first
and second microphone devices 120-1 and 120-2, cushions 122-1 and 122-2, a
microphone body 130, a case 140, and a dust-prevention fabric 150. The substrate
110 includes printed circuit board parts 116, a rigid printed circuit board part
112, and connections 114. The printed circuit board parts 116 for
microphone-mounting are respectively connected to the connections 114 of a
bendable flexible printed circuit board, on both sides of the rigid printed circuit
board part 112. The semiconductor integrated circuit device 160 is installed to
the rigid printed circuit board part 112 of the  substrate
110.  The microphone devices 120-1 and 120-2 are installed to the printed
circuit board parts 116, respectively. The cushions 122-1 and 122-2 are
configured to protect the microphone devices 120-1 and 120-2. A mounting
space 134 for mounting the semiconductor integrated circuit device 160 1is
provided to a surface of the microphone body 130, and two mounting spaces
132-1 and 132-2 for mounting the microphone devices 120-1 and 120-2 are
provided to another surface of the microphone body 130. The case 140 is

configured to fix an assembly by bending the connections 114, inserting the



Preferred embodiments of the present invention will be described below in
more detail with reference to the accompanying drawings. The present
invention may, however, be embodied in different forms and should not be
constructed as limited to the embodiments set forth herein. FIG. 1 is an
exploded perspective view illustrating a top side of a variable directional
microphone assembly 100 according to an embodiment of the present
invention. FIG. 2 is an exploded perspective view illustrating a bottom side
mi crophifie RiRblesditestinnal microphons asssmhl dAd according 1@ 20-2 and the
embodiment of the present invention. FIG. 3 is a flowchart illustrating a
. method of manufacturing.the variable direct.jonal microphone assembly :
seni o L 55 e L denond5F 16 proezntirekioh, ReiTAg 2 curling
FIGs. 1 and 2, the variable directional microphone assembly 100 includes
oper aj igihstrHte 18t ZPEeRTBbHILcM integrited afdatirslite 2BOHHRE divdtom of the
second microphone devices 120-1 and 120-2, cushions 122-1 and 122-2,
case adticrophone body 130, a case 140, and a dust-prevention fabric 150.
The substrate 110 includes printed circuit board parts 116, a rigid printed
Refer$ilgyitipoprdpant 442, andicoansstions:1ifh Thelpriptedipired Roddnted circuit

parts 116 for microphone-mounting are respectively connected to the

connections 114 fabenga le flexible printed circuit.bpard, on.hoth sides .
boar B i B P e Relt 115 o REre ot MSGFBIEC mount
circuit device 160 is installed to the rigid printed circuit board part 112 of

connefed ihshagd 1ho aMBesicophdhé devikebatdosidesdi 209 H thefmdgd circuit

to the printed circuit board parts 116, respectively.The cushions 122-1 and
boardl@a-2 &t&. A surface of the rigid printed circuit board part 112 is provided

with connection terminals 112a for connecting signals to the outside, and the
semiconductor integrated circuit device 160 is mounted to another surface thereof.
The semiconductor integrated circuit device 160 appropriately delays or integrates
signals input from the two microphone devices 120-1 and 120-2 to generate a desired
directional sound signal. The circular plate-shaped printed circuit board parts
116, to which the microphone devices 120-1 and 120-2 are mounted, are provided
with a pattern for connection to microphones and connected to the rigid printed
circuit board part 112 through the bendable connections 114. The microphone
devices 120-1 and 120-2 are mounted to the respective printed circuit board parts
116 using a  surface  mounting  technology (SMT), and  then

the cushions 122-1 and 122-2 formed of polyurethane foam are attached with an



configured to protect the microphone devices 120-1 and 120-2.A mounting
space 134 for mounting the semiconductor integrated circuit device 160 is
provided to a surface of the microphone body 130, and two mounting
spaces 132-1 and 132-2 for mounting the microphone devices 120-1 and
120-2 are provided to another surface of the microphone body 130. The
case 140 is configured to fix an assembly by bending the connections
114, inserting the microphone body 130 coupled with the microphone

adhesgexices 120-1 and 120-2 and the semiconductor integrated circuit device
160, and then performing a curling operation. The dust-prevention fabric
150 is attached to.an.outer bottom. of the case 140. Referrjng.to FIGs.

The g T LR e oA CU Bl b ponate (PO

and the printed circuit board parts 116 for microphone-mountin _ )

or thepRlctat theoigh e coRrebiond 212eBhthe @nﬁswééwﬁgl@rgﬁaf is provided
printed circuit board part 112. A surface of the rigid printed circuit board

with pae hbdris iprovigedewitBicdonentionttarminads ddiPia bardconmectingsignats circuit
to the outside, and the semiconductor integrated circuit device 160 is

devi c@qemeﬂﬁp ﬁfﬁﬁ‘l‘f@r_ stifflace thl%?@@_-f Tf‘?p?‘%i@f@_‘éﬁ%‘%?ﬁ“t'lﬁ@%@ﬁ%@r@VQches 132-1
device 160 appropriately delays or integrates signals input from the two

icrophone devices,120-1 and 120-2 to generate a desised.directional .

and 1 T e S o T s T ¢ gecording
which the microphone devices 120-1 and 120-2 are mounted, are

to therovigeankithy Pritidrh fdheomnEERBRORE MidkSpIERBAHSE ohriderd {dirough the
the rigid printed circuit board part 112 through the bendable connections

microphdnd Hedyici8phpne: désices P 0candub?20x2 sspanuntedt-fo thd 132-2 for the
respective printed circuit board parts 116 using a surface mounting

microfgfRlogy {aT) s andthep the gyshiens 1 kranghiZgs2daimedoforable sound

polyurethane foam are attached with an

quality characteristics according to acoustic space.

The case 140 has a rectangular container—-shape with an open side, and a bottom
thereof is provided with first and second sound holes 142-1 and 142-2 for
introducing sound into the two microphone devices 120-1 and 120-2. After mounting

parts including the microphone body 130 and the substrate 110 having the microphone
devices 120-1 and 120-2, ends 140a of the case 140 are curled to complete the
assembly.

The first and second microphone devices 120-1 and 120-2, mounted to the
printed circuit board parts 116, are non-directional condenser microphones

converting vibrations of an acoustic pressure introduced from the outside

10



adhesive. The microphone body 130 is an injection-molded part formed of
polycarbonate (PC) or thermoplastic elastomer (TPE), and a center of one
surface thereof is provided with the mounting space 134 for mounting the
semiconductor integrated circuit device 160, and another surface thereof
is provided with the mounting spaces 132-1 and 132-2 for mounting the
microphone devices 120-1 and 120-2. As such, according to the present
invention, the microphones are mechanically fixed through the

into AMrephonediady 130 previdedwith,the mawnting srecesch32-deandel B2 nount ed
for the microphones, thereby achieving a compact structure and obtaining
favorable sound. quality .characteristics ording to acoustic space. The

to thg Y R R o il ahALt-chiape with S1Fopah Sida urkr g cosor (DSP)
bottom thereof is provided with first and second sound holes 142-1 and )

or am 42 48y HEBALCIHEG SO intotHe tWal FlicRSpRBREEdelicd 1De1 spgnd signals
120-2. After mounting parts including the microphone body 130 and the

t ranssubstdtd idhO bawing the mictophoneldevicepi@el davd d20-22@ndsand 120-2 to
140a of the case 140 are curled to complete the assembly. The first and

generS¢EORSMiIAPhoPEdeyicas dPQ-1-a0411202amauntad to the printed

circuit board parts 116, are non-directional condenser microphones
convertingvibrations of an acoustic pressute introduced from the outside .
Refer s gela P SR o e g et it B o rect fonal
_mounted to the rigid printed circuit board part 112, is a digital signal
mi crophoResase P B bhalbgisiihAlasdcdssor (ABPPSARIC Brotestly substrate
electrical sound signals transmitted from the first and second microphone
110 devicespiPed] amdi tRO-2ntd géererdtecvariableedirectianal elbotrichl saured 116 for
signals. Referring to FIG. 3, the method of manufacturing the variable
mi crogiEHanalnisiorbRRE aegamhly-1QMh Ml Nowbe1deserRetholh QRBKANION the rigid
51, the substrate 110 is prepared, which includes the printed circuit board
. rts. 116.for, microphone-mount.ing connecte the connect ionps 114 on
pr i e Dt Anted Lt Bt part 115, T oo & Mearated
_ the semiconductor integrated circuit device 160 is mounted to one surface
circupt i FigiRl phnted BiveikWbard PSS ae oplerdion 53 A Hie8phigireti t board
devices 120-1 and 120-2 are mounted to the printed circuit board parts
part 118. Inloperation $4, adridhe of thesubstrdter 1d€sisl20t.liroperafionh $& mounted
the microphone body 130 and the substrate 110 are coupled to each
to  PHer. h} pperation $6,the copaegtionsiid arepent, and the glerophge sS4, a
devices 120-1 and 120-2 are mounted to the mounting spaces 132-1 and

. . 132-2, and the cushio 22-1 and 122-2 are attached. In operation,S7
bridg B e et e LRSI AS i PLRg, body 130

140a of the case 140 are curled to complete ]
and the substrate 110 are coupled to each other. In operation S6, the

connections 114 are bent, and the microphone devices 120-1 and 120-2 are
mounted to the mounting spaces 132-1 and 132-2, and the cushions 122-1 and
122-2 are attached. In operation S7, the microphone body 130 is mounted to

the case 140, and then the ends 140a of the case 140 are curled to complete

11



the assembly. In operation S8, the dust-prevention fabric 150, for
preventing the ingressof dust andmoisture, is attachedto thebottom of
thecasel140including the sound holes 142-1 and 142-2. Referring to FIG.
3, in operation Si, the substrate 110 is prepared, connected to a frame
with the bridge to prevent droop of the printed circuit board parts 116
connected to the connections 114 during the operations. In operation S2,
the semiconductor integrated circuit device 160 is mounted to one surface
the 2Q6H® AAId RRiNISE G4 G Shoart paidt1 b2 singi tie BMT: @956 lushraigdvent ing
in FIG. 4. In operat ion S3, as illustrated in FIG. 5, the substrate 110 is
. turned o nd the microphone devices,120-1 and 120-2.are, using.the. :
the F R L Bt SALESToF e DHtit ERRCH DOl tnc uding
116 to the surface to which the semiconductor integrated circuit device
the sogpdisheisiintktt Tthend idbperation S4, as illustrated in FIG. 6, the bridge
is cut, and the frame is removed. In operation S5, the microphone body
Refert3fgnjectidf-mblded wpeperatinrS$9 ishlwanlbd aatethdd the sukstadd, connected
110 having the microphone devices 120-1 and 120-2 and the

to a sf@amgow%tgﬁénb%g&%edteirsyg@%w%é@& isrcoHpIe tarihe MICFARhORSard parts
body 130 as illustrated in FIG. 7. In operation S6, as illustrated in FIG. 8,

the connections 114 are bent to respectively insert the microphone i
116 et e S0 e ORI 00 o T e Ot 4 520 g 140 8f iR 52 the

_ microphone body 130, and then the cushions 122-1 and 122-2 are o
semi cafdepert ththeehfitrophide tedRec e 264 Entotpo sl iRPER adHesige  the rigid
respectively. In operation S7, the assembled microphone body 130 is
pr intiedeintediintdohecpset 4R fosmed: ire didration 516t aatethen fhé .efhdsin operation
140a are curled to complete the assembly. In operation S8, the

3, adustipesyantan fapric. 150.ar preveping dustiombeingtairodueethe microphone
through the sound holes 142-1 and 142-2 into the microphone, is attached

. tot ter b f the assembled c 140. FIG, 10 is,a cut-awa

devi e A g S o5 b VARG i S e PR face of
according to the embodiment of the present invention. FIG. 11 is a ]

the peigdedeetionl vibardistrdting the comidietedEsblecdirBEgBnEe semiconductor
microphone according to the embodiment of the present invention.

int egRefedringrioiHGReviCandd 1 simtheteariableaire ctionzd mataraplydneas illustrated
assembly 100, the semiconductor integrated circuit device 160 is mounted

in FII.2p inpes sifesptthe regtangylarplatershaped ngithpented GIraHEbOaish S5, the
part 112, and the printed circuit board parts 116 are connected to the both

. sides of the rigid printed circuit board part 112 through, the connections
micr oD e Pt TS ao0tt SR 403 ard o (eug . then the
printed circuit board parts 116, and the semiconductor integrated circuit
substgafcd HbbaE RS dTiHE WP ATERTIH S pbde 1 ambilafE midkdhgneem i conductor
body 130, and the microphone devices 120-1 and 120-2 are respectively
int egmauated touthie daouctingGpacesii B It anidd 822 aittheerbictp plidnesboldyist rat ed
130 to electrically connect to the rigid printed circuit board part 112

in FIthropgh the hrpteopnessions Ll ustrated in FIG. 8, the connections 114 are
bent to respectively insert the microphone devices 120-1 and 120-2 into the

mount ing spaces 132-1 and 132-2 of the microphone body 130, and then the

12



Also, the cushions 122-1 and 122-2, disposed between the microphone
devices 120-1 and 120-2 and the case 140, serve as a buffer for them,
and the dust-prevention fabric 150 is attached to the outer side of the case
140 to prevent a foreign object from being introduced into the microphone
through the sound holes 142-1 and 142-2 of the case 140. The variable
directional microphone assembly 100 of the present invention is
electrically connected to an electronic product (not shown) through the

cushi®@aNestion fermipals 112a gdispesed op the-oxfer sigierf e sHbSUe-1 and 120-2

110. Thus, when power is supplied to the variable directional microphone
... assembly. 100, the first.microphone device 120-1 receives sqund, throu

vt O o FTR L 15°L apolh MM ns L0 6 Gonahia d e/ 8hone body
_electrical sound signal and transmit the generated signal to the

130 1gethicarigdcton et ataerciréif aelide 160nRIGHUHY 2 therRgidlsintdg ends 140a
circuit board part 112, through the printed circuit board part 116 and the

are cooheectiocohipdle endithenseeomdymidrophenetdewics 120e2disofmeaivesion fabric
sound through the second sound hole 142-2 disposed in the case 140 to

150, 96P§JALean Blgclisal prundsigaal Anddanemih e SenaratedMons! &8 142-1 and

the semiconductor integrated circuit device 160 mounted to the rigid
_printed circuit board part.112 thro he printed circuit boar rt116

L2 B T o DTl LR il gl case
processes the electrical sound signals transmitted from the first and

140. second microphone devices 120-1 and 120-2 to generate variable
directional electrical sound signals and transmit the variable directional

FIG. el@ctricahsaundasignats thymaogh the cornections teahimals thik2actmpieted variable
electronic product (e.g., a cellular phone). It will be apparent to those

direcskidesh in theRidhatvappusBegifications andyarations sanbe madenfion. FIG.
the present invention. Thus, it is intended that the present invention

11 §$%%t7 he modifications,apd variations.of (s Inveniion provided ey gi cect jonal
come within the scope of the appended cfaims and their equivalents.

microphone according to the embodiment of the present invention.

Referring to FIGs. 10 and 11, in the variable directional microphone assembly 100,
the semiconductor integrated circuit device 160 is mounted to an inner side of
the rectangular plate-shaped rigid printed circuit board part 112,
and the printed circuit board parts 116 are connected to the both sides of
the rigid printed circuit board part 112 through the connections 114, and the
microphone devices 120-1 and 120-2 are mounted to the printed circuit board
parts 116, and the semiconductor integrated circuit device 160 is inserted
into the mounting space 134 of the microphone body 130, and the microphone

devices 120-1 and 120-2 are respectively mounted to the mounting spaces 132-1
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[CLAIMS] [Claim 1] A variable directional microphone assembly

comprising: a substrate including printed circuit board parts for

microphone-mounting respectively connected to both sides of a rigid

printed circuit board part through connections of a bendable flexible

printed circuit board; a semiconductor integrated circuit device installed to

the rigid printed circuit board part of the substrate; an injection-molded

part formed of one of polycarbonate (PC) and thermoplastic elasto-er
and 180PELf the microphone body 130 to electrically connect to the rigid printed
circuit board part 112 through the bent connections 114.
Also, the cushions 122-1 and 122-2, disposed between the microphone devices 120-1
and 120-2 and the case 140, serve as a buffer for them, and the dust-prevention
fabric 150 1s attached to the outer side of the case 140 to prevent a foreign object
from being introduced into the microphone through the sound holes 142-1 and 142-2
of the case 140.
The variable directional microphone assembly 100 of the present invention 1s
electrically connected to an electronic product (not shown) through the connection
terminals 112a disposed on the outer side of the substrate 110. Thus, when power
1s supplied to the variable directional microphone assembly 100, the first
microphone device 120-1 receives sound through the first sound
hole 142-1 disposed in the case 140 to generate an electrical sound signal
and transmit the generated signal to the semiconductor integrated circuit
device 160 mounted to the rigid printed circuit board part 112, through the
printed circuit board part 116 and the connection 114, and the second
microphone device 120-2 also receives sound through the second sound hole
142-2 disposed in the case 140 to generate an electrical sound signal and

transmit the generated signal to the semiconductor integrated circuit device

160 mounted to the rigid printed circuit board part 112 through the printed

14



two microphone devices respectively installed to the printed circuit board
parts for microphone-mounting; a microphone body including a first
mounting space for mounting the semiconductor integrated circuit device
and two second mounting spaces for mounting the microphone devices,
the first mounting space being provided to a surface of the microphone
body, the second mounting spaces being provided to another surface of
the microphone body, the semiconductor integrated circuit device being
circullSesiRg dntoathe gt munting spacs thenmiqrophane devicesReiPtr integrated
respectively inserted in the second mounting spaces with the bent
. connpections; and a case including a sound hole in a bottam thereof.and
cire B2 rstne Hichihone body bt Cehing: Hgagd from the
~ hole corresponding to the microphone device. [Claim 2]
first and second microphone devices 120-1 and 120-2 to generate variable

directional electrical sound signals and transmit the variable directional
electrical sound signals through the connection terminals 112a to the electronic
product (e.g., a cellular phone).

[t will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention. Thus, it is intended that the
present invention covers the modifications and variations of this invention

provided they come within the scope of the appended claims and their equivalents.
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The variable directional microphone assembly of claim 1, wherein the
semiconductor integrated circuit device comprises one of a digital signal
processor (DSP) and an analog signal processor (ASP). [ABSTRACT] A
VARIABLE DIRECTIONAL MICROPHONE ASSEMBLY AND METHOD
OF MAKING THE MICROPHONE ASSEMBLY The present invention
relates to a variable directional microphone assembly and a method of
manufacturing the variable directional microphone assembly, which
[CLA2@REVe miniaturization and improve sound quality, by mounting
microphone devices provided to printed circuit board parts for
(c1aﬂ“n§°ﬁ phone-mounting and connected with a printed circuit board (PCB), in
a compact structure with a microphone body. there is provided a variable
directional microphone assembly including: a substrate including printed
A vardpblift Ha&RS brEs folt hSBRMIh eI G PEBE VST connected to
both sides of a rigid printed circuit board part through connections of a
a subendadlele flexibte pginted ciradit boand; ta $emidondudtor integmatedopitond#-mount ing
device installed to the rigid printed circuit board part of the substrate; two
respedigeRRans devicas iespestivelydnstalleddodhe printed GILGHIt BRAIY BAIS through

for microphone-mounting; a microphone body including a first mounting

connefRSE-formoynting the semiepnductor intearatedcirgl device and two
second mounting spaces for mourng he mlcroplhone Jewces, the first
mounting space being provided to a surface of the microphone body, the
a semgeeRfiir ARSUHETREEPERSS bEHE pASVIHER toHidt et sarfakeofgHe Printed circuit
microphone body, the semiconductor integrated circuit device being
boar dinsarted finthi¢hefirst maoeinting space, the microphone devices being
respectively inserted in the second mounting spaces with the bent
an inGeRPESHaNs:RRd 3 case cpfigured o Gomplgte. 2R assemly Py racegoplast ic
the microphone body having the microphone devices and the
semic ctor integrated circuit device and by curling the case. The
elastomer . . . i ]
variable diréctional microphone according to the present invention can
achieve miniaturization and improve sound quality according to the
two msrrARRRREOTACHESE SPEES | BY M dishing 't AdBpisne dsyicdsin i board parts
compact structure with the substrate having the flexible printed circuit
for mhoaodhame-theurgichprinted circuit board part, and the microphone body
having the mounting space for the semiconductor integrated circuit device

a micAhShiiR MUNting sRaaes I the micranhens deviees. fd@ting the semiconductor
integrated circuit device and two second mounting spaces for mounting the
microphone devices, the first mounting space being provided to a surface of the
microphone body, the second mounting spaces being provided to another surface of
the microphone body, the semiconductor integrated circuit device being inserted
into the first mounting space, the microphone devices being respectively inserted

in the second mounting spaces with the bent connections; and

a case including a sound hole in a bottom thereof and fixing the substrate
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and the microphone body through curling, the sound hole corresponding to the
microphone device.

[Claim 2]
The variable directional microphone assembly of claim 1, wherein the semiconductor
integrated circuit device comprises one of a digital signal processor (DSP) and

an analog signal processor (ASP).
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[ABSTRACT]
A VARIABLE DIRECTIONAL MICROPHONE ASSEMBLY AND METHOD OF MAKING THE MICROPHONE
ASSEMBLY

The present invention relates to a variable directional microphone assembly and
a method of manufacturing the variable directional microphone assembly, which
achieve miniaturization and improve sound quality, by mounting microphone devices
provided to printed circuit board parts for microphone—-mounting and connected with
aprinted circuit board (PCB), in a compact structure with a microphone body. there
1s provided a variable directional microphone assembly including: a substrate
including printed circuit board parts for microphone-mounting respectively
connected to both sides of a rigid printed circuit board part through connections
of a bendable flexible printed circuit board; a semiconductor integrated circuit
device installed to the rigid printed circuit board part of the substrate; two
microphone devices respectively installed to the printed circuit board parts for
microphone—-mount ing; a microphone body including a first mounting space for
mount ing the semiconductor integrated circuit device and two second mounting
spaces for mount ing the microphone devices, the first mount ing space being provided
to a surface of the microphone body, the second mounting spaces being provided
to another surface of the microphone body, the semiconductor integrated circuit
device being inserted into the first mounting space, the microphone devices being
respectively inserted in the second mounting spaces with the bent connections;
and a case configured to complete an assembly by receiving the microphone body
having the microphone devices and the semiconductor integrated circuit device and
by curling the case. The variable directional microphone according to the present
invention can achieve miniaturization and improve sound quality according to the
formation of acoustic space, by mounting the microphone devices in a compact
structure with the substrate having the flexible printed circuit board and the
rigid printed circuit board part, and the microphone body having the mount ing space
for the semiconductor integrated circuit device and the mounting spaces for the
microphone devices.

FIG. 1
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