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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 con-
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Disclosure of Invention
Technical Problem



[5]

[6]

[7]

[8]

[9]

printed circuit board (comonly referred to as a
"PCB ), so that nechanical con figuration for

waepplestent i ng sound characteristics are PCT/KR2008/005090

unsati sfactory. Thus, sound quality is poor, and
mniaturization is difficult. D sclosure of Invention
Tec ITné plaiseﬂ?ﬁmkblnaaﬁ bjs bEae npkle siemi efiféry @ ol @nthl asod@e@@cnbed

b d
tlg{ll(?lgnﬁ)g %b re{a&eéi arr%%&[(ybe C Pf th2 I&ﬁélsgg 152%1[[18? iy ‘ﬁ)eprowde a variable
pr éisanibnilmuienitphome assermblypndwingkehed (vfamraiﬁ:hceurdg the sarogayhich can
m &crh?m%ﬁ AR %ncgﬁg)r?hw{:lﬁ)ggg g}lézag%/ %g&gﬁlﬁrﬂn@%\?ﬁgﬁe devices

mhlc can ac
s o@ﬂ%la s rendyictopintelraisd sirelt ¢avégedp ﬁ(?ﬁélpé@,l\ﬁltf@é@fea‘t‘iﬂh a

S el GOpYHbAE belly hitt BPp&IdRth £FPCBItd coltCesibihla compact
structure vv|t¥1 a %gcrog%one body and by bending a FPCB

t o [eshnical Solutigial . Technical Solution [6] To achieve
t hegg /PBkGCtheseAte @ NRIotRIVAVIALRS 1Al th ARoRBAQ WARBR purpose of

wi th the purpose’of the invention, as enbodi ed and

br %lsdmxﬁna%@é epbadiead hroaglyetescribed fieesin. dasge & Rayighp gariable
di mea:tnbﬁﬂahlcfﬁpﬁbﬁm&s@aﬁblgsﬁ@mhg d iebtidé MEludangSpfed éit&it board

ted
m G4 Rb R TR TEE Ser D 8y PRBr Piagth st reid printed
si desiitdfoaal pargihcoughicotedtiony efi hendatde depibtet pridtedaeighit board; a

c o&m@%ﬂcﬁgt%r E‘Ht%%%tgg Eﬁl@dﬁ{ &evfléeeiﬁétglll tBrthJ]ﬁgg &)?iin[e(c‘iud.iltcuit board part

uct or |nte rate I cCul
i neft e Pelstrats: premiqrgpheng ﬁﬁﬁﬁ@de%ﬂeﬁ@mlf instsdled tpte pripfed circuit

t hﬁ?aﬁélﬂ ?w Rk ﬁllcw@oﬂarﬁwﬁ gng nﬂ&»s%m Yol Mdlﬂgea Yirst mounting
i nst a

printed circuit r{s
i %ﬁ%ﬁ@%ﬂ%fhwmwﬁ%@wﬁm@ ﬁp q%a}cs&f@ gv@second
f i metintimpipatRgospanetifeahe MtOPhdIG dehﬁesi el fienauehtdig space being
cpRolB B UERE ) g s P p RGO RO ooy peine
nmewidqg te pmthﬁrberfmg o rthwlmdgdphooe adodyy rtltiea@anofﬁndmhter integrated

m Gt BRe k%@ ’1 stept@d aft %%M%ﬂtﬂl% ?r ob ne deggone devices

pr ovl de to an er sur ace
l%fﬁSEfes:ﬁldeldﬂmerqemre Be seeud dpquaging sppsos weh l?f‘glt connections;

| n&ﬁf 4 &fle Ot diBtof dohipletéRi MdsbiBl é‘elvﬂhﬁ Qheﬁi*nfdir Q8 8ody
deyi ces _bei

ng respectively inserte se
o G HRBRO G iceh and b etk ?rdﬂtggragqﬁicpngug geyice and by
confriggthedtated conpl ete an assenbly by receiving the

m CHap U% 438’9%6t1{3§"1'n§‘?ro§98né‘&s§ér§’t92 1 f‘ﬂﬁ}{ér &Séugg]gus?l{b%s re-

sem con rcul
t hepectawady aftached methv an¢abhenedleyses, |a®¢1| aldummﬁmhl@n gabric attached to

asSLHRLYsuTBYe bHht Rk 1hélﬁthQﬁleCsl6ﬁHdl H@l\% re spect ively
attached to the m crophgone™devi ces,

dusthprigrerkansboty By dnclrdeahigiection afwl%ﬁ%@ft fofmedieleongrof poly-
t hearb@fiee (PAYladd kiegmbplastiadagorh@! (FPE), and the semiconductor integrated

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

surface of the rigid printed circuit board part; mounting microphone devices to the



[8] The m crophone body may gnclude an
i njection-nolded part forned of one of poly carbonate

W@ Ray/oemid2 t her nopl astic el astoner (TPE), and tPE&I/KR2008/005090

[10]

[11]

[12]

[13]

[14]

[15]

[16]

sem conductor integrated circuit device may include
one of a digital signal processor (DSP) and an anal og
Si gﬂlﬁ:’tbd {‘Jlﬁ@ﬁﬁﬁﬁlﬁi pz(rﬁf’fBb mldr%hoﬁe(tﬁ(ﬁdlltlﬁg dL@tl@l‘Dblﬁ@'e of the substrate;
glofthe ent ) é ﬁg}sg da .
Rings MaaPoE i P/r?‘a YPRER? bo Giep alter -‘ﬁ%ﬂser fng the semi
m cmmlphton mt@&ecﬂrbllrwlt ddva:ertétﬂteadgld peintedicmguit poag paitmgoa
s UB%Bﬁt%ﬁsga&%futﬂé Hﬂcrggﬁcfhte%%dgj e ROBSH B %%oﬁ&rctln% the

nmount nnect e es o

pr leté‘él cigguichiagd b@’éﬁrfar pégrophame oupMtias fh e rigihpriged alrcult board

f | ﬁ&i‘t R @sREii VI @ thoihf thblinticldPRGHE; deﬂﬁ’:’é@fd & réphone- mountlng spaces of
caonductor. 1 ntegrated, cir.cui %ﬁ)lcetoas

[RICEOPEPRF bdy iRl U1g B mticiohony Gody do 2 ﬁ%ﬂﬁ‘ﬁpg r%en Curling ends
m' cfruhp bareo demvpleesant Bsdriteps dndtgecldhg a dint- ;be\a:mdom davkis, for

f orre\rfrel:n g%‘ Qa& qrf%lﬂlntt na%mgtﬂ} .ton SLgfager: L1nd g.le 11?%131 gou%d hole of the

Sstra a m crophone
sumwlatb’ ?tss)ereldeﬁcmeher by inserting the seni

circuit device of the rigid
pr|gﬂé%ﬁ§gk§ﬁ§?ﬂgéagd part into a nounting spgce of
t he The sangbiodiecchionyl;mibeptipmgacchielirgotortiee piesams invention can achieve
¢ %ﬂﬁ&%ﬁ?ﬂmﬁhﬁd Qﬂlhﬂ)tvg doGld cfulﬂl{d/ %ggfdﬂlr%)@ éltlesfofrﬁ)lﬁtlon %f acogstlc

m cr ophone- nount clrcult
pa¥Race, @eré@b@@g |thﬁemycrmmn@ devieesrn @rcemeﬁétraétwe\:‘é@h thg substrate

m de\@lpé']fh@ @l'e%%ﬂuﬁgd épéﬁte&)aﬂf arfdnﬁe Hgfarﬁﬁﬁ&f@rclﬁﬁd%ard part, and the
C

nmount i nL gghg body se and the

g Bh QoI g b B T AR é%ﬁ © SFmige r;}r;lte%lfﬁt?d circuit

at daddd atmg the dluaﬁarg @uestfoome hablophond daviges.event i ng

i ngre sture to a surface including a
soBrETREs3pRoR LI PEpdifiesscenbl od case.

AdV a6 ags e expibliiecp&setle Ve iMadttadh @ t6l $ie€bf ORalable directional

m cr 05 one ac d| ns}f o the 61pre ent tgg\f']}?m' on can

ach SURM M ﬁ‘?sﬁ e 9 PrEgal iy gption.
accoi@ihg ah@xplbded parspEeiionviov 1Hmcnm$mg a bepameajdelyf a variable di-

e e e
boaF¥G.ahid atflquhFlglﬂéllSﬁlﬂtmﬁ eaneghodad manlﬁ@&ﬂmmygalr\taﬂablﬁ@hrectlonal

t hﬁud?bfy‘l’(dﬂ@ hoRsHRPA oA %%ntéﬁ?odaiﬁﬁéﬁt loRtheSRAGR! ThO&ndAe
sem cq?n uct or_integ rate?l circuit device and the

mouht®hg Bip4ekd aroyiewh dlusirgingmpagy e e Brocgssaggording to an

Deérﬁbcbcnmle@trbfaﬁepﬂaaanﬁrammﬁ [11] FIG 1 is an expl oded
ve viewill ust

t
e BRI R - pe B L g Do @8$8|Vﬁ80?1%85%‘%0“% microphone
e nbodidiento afenbvdiperd o€ fite preseeninvertion] 12] FIG 2 is an

e Xp lgﬁﬁ’ elq 19 % ?(Rg %Eéti‘()ﬁalv\hgw 1]:11!lslt11iﬁ1tl%9§/ﬁlﬁ]ﬁ)l@dﬁ)&h{)ﬁ@nﬁbgﬁhone

hone as
acwpmlmﬁgtqa@ eamb@ﬁﬁ@vpﬁﬂmpr@ifent merﬁmsent i nventi on.

* DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE
DRAWINGS*

100: VARIABLE DIRECTIONAL MICROPHONE ASSEMBLY

110: SUBSTRATE

112: RIGID PRINTED CIRCUIT BOARD PART

114: CONNECTION

116: PRINTED CIRCUIT BOARD PART FOR MICROPHONE MOUNTING
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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 semi-
conductor 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
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The case 140 is configured to fix an assembly by bending the connections 114,
inserting the microphone body 130 coupled with the microphone devices 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
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the microphone, is attached to the outer bottom of the assembled case 140.
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connection 114. The semiconductor integrated circuit device 160 processes the
electrical sound signals transmitted from the 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).

It 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



the m crophone, is attached go the outer bottom of the
assenbl ed case 140.[39] FIG 10 is a cut-away
w@erispeasi ve view illustrating the conpl eted vRCT/KBR@8/005090
directional m crophone according to the enbodi nent of
the present invention. FIG 11 is a crosssectiona
Vi @Weid thelstodéidatigns 4@l vaaapbste thiv avieadbepidivided tiegraine within the
m croph ﬁe accol %?%P nﬁittﬂe errbo |rrent of the present
" aRE PEME PRyl il PFs SREREIES ang 11° Phthe
vari abl e directional n1crophone assenbly 100, the
sem conductor integrated circuit device 160 is nounted
to an inner side of the rectangul ar pl ate-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
t hrough the connections 114, and the mi crophone
devices 120-1 and 120-2 are nmounted to the printed
circuit board parts 116, and the sem conduct or
integrated circuit device 160 is inserted into the
nmounting space 134 of the m crophone body 130, and the
m cr ophone devices 120-1 and 120-2 are respectively
nounted to the nmounting spaces 132-1 and 132-2 of the
m cr ophone body 130 to electrically connect to the
rigid printed circuit board part 112 through the bent
connections 114. [41] Al so, the cushions 122-1 and
122-2, di sposed between the nmi crophone 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
obj ect from being introduced into the m crophone
t hrough the sound holes 142-1 and 142-2 of the case
140. [42] The variable directional mcrophone assenbly
100 of the present invention is electrically connected
to an el ectronic product (not shown) through the
connection termnals 112a di sposed on the outer side
of the substrate 110. Thus, when power is supplied to
the variable directional mcrophone assenbly 100, the
first m crophone device 120-1 receives sound through
the first sound hole 142-1 disposed in the case 140 to
generate an electrical sound signal and transmt the
generated signal to the sem conductor integrated
circuit device 160 nounted to the rigid printed
circuit board part 112, through the printed circuit
board part 116 and the connection 114, and the second
m cr ophone device 120-2 al so receives sound through
the second sound hole 142-2 disposed in the case 140
to generate an electrical sound signal and transmt
the generated signal to the seniconductor integrated
circuit device 160 nmounted to the rigid printed
circuit board part 112 through the printed circuit
board part 116 and the
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connection 114. The sem condyctor integrated circuit
devi ce 160 processes the electrical sound signals
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devi ces 120-1 and 120-2 to generate variable
directional electrical sound signals and transmt the
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analog signal processor (ASP).

A method of manufacturing a variable directional microphone assembly, the
method comprising:

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 a semiconductor integrated circuit device to a surface of the rigid
printed circuit board part;

mounting microphone devices to the printed circuit board parts for microphone-

mounting;
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m crophone body conprises amng njection-nol ded part
formed of one of poly carbonate (PC) and thernopl astic

webasveire? ( TPE), and the senmi conductor i nt egrBCEER2008/005090

circuit device conprises one of a digital signa
processor (DSP) and an anal og signal processor (ASP).
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m crophone body; and nounting the m crophone body to a
case and then curling ends of the case to conplete an
assenbly. [5] The nethod of claim4, further

conprising: attaching a cushion to the m crophone

devi ce; and attaching a dust-prevention fabric, for
preventing ingress of dust and noisture, to a surface

i ncl udi ng a sound hol e of the case.




