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Advantageous Effects

In the microphone assembly according to the present invention, the microphone

devices and the semiconductor integrated circuit device are disposed in a compact
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160: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE
Best Mode for Carrying Out the Invention

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 invention. FIG.
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rectional sound signal.

The microphone body 120 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 124 for mounting the semiconductor integrated circuit device 160,
and another surface thereof is provided with the mounting spaces 122-1 and 122-2 for
mounting the microphone devices 130-1 and 130-2. Also, the coil spring insertion
holes 126 are disposed in the microphone body 120 to allow the microphone devices
130-1 and 130-2 mounted to the mounting spaces 122-1 and 122-2 to be in contact
with the printed circuit board 110. As such, according to the present invention, the

microphone devices 130-1 and 130-2 are mechanically fixed through the microphone
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Referring to FIG. 3, in operation S1-1, the microphone body 120 is prepared. In
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spring insertion holes 126 of the microphone body 120. In operation S1-3, as il-
lustrated in FIG. 5, the microphone devices 130-1 and 130-2 are mounted to the
mounting spaces 122-1 and 122-2 of the microphone body 120, and then the cushions
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vaP rec I Oha m cropnone asse )
becujbgldﬁ comdletd the gmm@hngﬁﬁleszmppamﬁoggl 2, therdhst- preventlon fabric

S e ['3(53 9%9&&&@ ﬁﬁﬁ%o% ﬁgng iﬂt&ﬁh&eﬂﬁ%‘ thé nﬁégpﬁ(ﬁle%ﬂgl‘? ﬁle sound

to the prin circuit using a

molRles H-1 aeh -84y 2y to ﬁlﬁ@uz?r Briterget the astpmbled case 140.

pr epan ®) fsheuphivay ﬁ@ksl?dch%l viewbipastehtihdGhe mlaeréezﬁ@t:u@m microphone
eratil

o AR R B8y adienEoPe ity SRR 1 biy a0 sectionl

t heiewdlllstsyting rigsvatidBlealirectioraemi@dpliont @ctdrding oo thesprbiodgnent of
i nger %ésgﬁ]t E‘%@%nl% of the m crophone body 120. In

oper ion the m crophone devices 130-1 and 130-2
ar e Refsuring® F16'st handrbiuin thegyasiplie direatpmalmigiephppo agsegply 100, the

&h&nﬁb&{dﬁQQQ e %M C&&Qt @Gk 10 i6 Hﬁ)lﬂhféﬂ% &@ﬁm&r aidof the

32-2 are attac . In operation

seffraadaceae- ﬁhﬁlP“éid?rH’tt%Cl’éﬁuF&?F“id H&?/mdethi gemigpngyggor integrated
| ogieteck dervicetied 1§1Ir1§c£itbt1t1ntbQH¢’ tholdithg $at8BY dfaBe midropiidhe body 120,

rmun n 4 of ] haone bo 120 t .
ot Lo AR ESicE 10T oM T3P SR TRl g ghgemounting

bowcdszm2 hadl titieh of the npiriophet widycdDtto bisatridallyl @nnect to the

C S ch il ) AR At A8 O e fet 1 1

operéto 81§ cashigns H?ei dus 1352 «ienosebbetvae the migmphengrdevices 130-1

pr ﬁiﬂemﬂ Nend e chROIBSs Sered asStfR ML B Sindl e dbist- preventlon fabric

ed to.a surface Iudln e sound oles
I&Z“tt%l’&fl R éléﬁl‘rﬁ}dl&o (Re “é‘é‘g é‘lFEﬁOéHeY%‘%% Aggn %%  ffom being
Refnﬁbﬂucre@ ihto thd Gicr8phdng tlapeglathe sourf hdles 142el aadct42ph Oﬁ&le case
bofzy 120 is prepared. In operation Sl-2, as
ilfustrated in FIG 4, the coil springs 128 are
i nsdhe saridbig directiend gnicroppenaaysémislariOp of thegiresentlipgergion is

t h@le&h@éﬁlgp&ﬁﬁgctapg)yan%rohf& ﬁ@&fc@fﬂo@ Qh(%l/ﬁ):%hroﬁgh te connection
terminals 110a disposed on the outer side of the printed circuit board 110. Thus, when
power is supplied to the variable directional microphone assembly 100, the first
microphone device 130-1 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 printed circuit board
110, through the coil springs 128, and the second microphone device 130-2 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 semi-



lustrated in FIG 5, the m crophone devices 130-1 and
130-2 are nounted to the nounting spaces 122-1 and

wa 2800083 t he m crophone body 120, and then t hBCT/KR2008/005091

[40]

cushions132-1 and 132-2 are attached to the m crophone
devices 130-1 and 130-2 with an adhesive. [34]
Measnahttoeintd ghate eiratii devicB2-60,m@sitdd tb Wisd pradtedlcireunitidard 110,

6, .th ' duct i-nt t i rcuit devi 160 i
S o s T

s uproacseesntbe akermigalt soohd sigogy rafdmeiticd fmmape fiest anhse8Rr@ microphone
asql. t [ t [ A .

b 0 2 Gl 1088 B B v
s eWsgHbhe tvariable fhé@cm@p@cﬁlwrﬂ@bmunééwn@g thigggh the connection
opRAiaRN 188 to thBRleasHic AU f LriRUumn ghtMegpar ed.

[35] Then, in operation S}-4, as jllustrated_in FIG .
8, %th"élﬂﬁ%ec?anifﬁB 8 t%%aﬁpliléé iny{hg aftH atp‘fraflﬂ‘tlse%‘o%' iFgffns and variations
boaintbelrhesinehd mesant @drentidn0 Thhe iCiaseeé0 thame praent tnkention
en 14 are. curled tao. | ete the ass ling. Then, ...
e E B HEN el RO T T EaRST BRIk sy LORRwithin e
pr evead! g agpeded chmpaidigeir nqvivalented i nto t he

m crophone t hrough the sound hol es 142-1 and 142-2, is
attached to the outer bottom of the assenbl ed case

140. [36] FIG 9 is a cut-away perspective view
illustrating the variable directional mcrophone
according to the enbodi ment of the present invention.

FIG 10 is a cross-sectional viewillustrating the

vari abl e directional m crophone according to the

enbodi mrent of the present invention. [37] Referring to
FIG. 9 and 10, in the variable directional mcrophone
assenbly 100, the sem conductor integrated circuit

device 160 is nounted to an inner side of the

rectangul ar pl ate-shaped printed circuit board 110,

and the sem conductor integrated circuit device 160 is
inserted into the nounting space 124 of the m crophone
body 120, and the m crophone devices 130-1 and 130-2

are respectively nmounted to the nounting spaces 122-1

and 122-2 of the m crophone body 120 to electrically
connect to the printed circuit board 110 through the

coil springs 128. [38] Also, the cushions 132-1 and

132-2, disposed between the m crophone devices 130-1

and 130-2 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 nmicrophone

t hrough the sound hol es 142-1 and 142-2 of the case

140. [39] The variable directional m crophone assenbly
100 of the present invention is



[1]

[2]

[3]

[4]

el ectrically connected to angel ectronic product (not
shown) through the connection termnals 110a di sposed

woepowhesigiit er side of the printed circuit boarRPCI/EK&2008/005091

Thus, when power is supplied to the variable

di rectional m crophone assenbly 100, the first

m cr ophone device 130-1 r Ie g sound t hrough the
first sound hole 142-1 di@;&!ﬁj in the case 140 to

gener ah&aAlbleUBELIdnaRhiS P HIde 8é8RBly @ghdstansm t the
generated signal to the sem conductor integrat

t .ed

oi r out 1 PG EUCU P kL BCUREC BRIl to a surface
board th#Rof,lahd aughidohéut@i ihtegfutddduit A8yicanmbuhiee to another
second ur}% Gl ﬁgehe% e device 130-2 al so recei ves sound
throug% e 'SECONd sound hol e 142-2 di sposed in the
case lamidroplymmdody ercanling @ttst moahtigoipade &irgmaintiagthe semi-
transni ' ' r

%Jndgagf glge{gﬁ{téd ek &R‘%JS, & &B&f@gb@ﬁg@g%e‘g and an

i ntegrated it device 1 nount e ) rinte

ci r cui MsgyEan Boleathe firyi meayghng prace HEINE PERVidRgsto pzgrfaqmef the

sem copglieitne bBl L IhedRenEmbaktidg PavdsHRinkGRoBHAL RSHBher surface
t he elgﬁarl cal Hﬁgu%d signals transmtted fromthe

first An4c8LL8 i%¥phone devices 130-1 and 130-2 to

gener atve matrohe devicaahdownal togheaicond alousthypnagpasdsgthalissertion

d . \ v | cical ‘
o A0 B B SR
el ect roewd product (e.g., a cellular phone). [40] It

Wil be.aRRas&hetBedinQsRd kb lheEitlsd ot BEle 36 Ele&tﬁ@ﬁlly connect the
various_ nodi fications and variati ons can be made I'n

the pr@&Eprhangdeyies Brthe pHiEd cireuif bogrdyaddded that t he
preseng cdseViiidifna SOMRIDId fex B@dh{ theRbl dbcafigured to fix an

A R R A
equi vadedtes a@ll gierssmlicbhdéctoamieghitel drougckevenaito the case and then
mcr Op&ﬁﬁﬁ%%ﬁﬁgwl y conprising: a printed circuit

board 1 ncluc ‘a connection term nal Eroyi ded to a
sur f acéhq ystablstdiregtionad mjerpeanscseanetly Phelaign at fagther comprising

circui éusﬁf%Yl% ge%pé@ib&elltyeag;a&&daa g{&ﬁk@%ﬁ@_@@wéé@%ﬂ c];tius@—prevention
mount | HNE HEXBEHO Strovsnos s B Farde il deoau e

two seTenchridlendifedgori) adadph@irths@mblNsLLIkind D, Widrein thére

first pounting.space bei ng, pr.o ided to a ﬂqrfa&e of

the m CROBHIHE PBOGS e oYU R TEmBL Shidisyef poly-
provi dedbemiteaii6l) hed teombpledicaflastdneerileEp phd the seodyonductor

two m ﬁEe%EJEQJ‘ar&%Vde‘%fc% Co gﬂga‘T%qu f Bﬁf%%%?%g@a? g%ﬁ%& (9SP) and an

spaces, e Insertion h | ow ng th ] ]
devi ceatadpgregnah PESABAE (ANt #nd the codustieimemper gamprises a coil
boar d; spring.

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

preparing a printed circuit board (PCB) by mounting a semiconductor integrated
circuit device to the PCB using a surface mounting technology (SMT) and by
cutting a bridge;

preparing a microphone body;

inserting a conductive member into an insertion hole of the microphone body;
mounting a microphone device to a mounting space of the microphone body and

attaching a cushion; and



[5]

a conductive menber insertedginto the insertion hole
to electrically connect the m crophone device to the

w@eived4xi rcuit board; and a case includi ng aPGDKERA08/005091

hole in a bottomthereof and configured to fix an
assenbly by inserting the m crophone body coupled wth
the m gsaphoue sdﬁNddhﬂﬁct@ﬂhﬂtdgMecBﬁfdu@lQi&dM@ obthe loaded PCB into a

|ntegrate circuit. device |nt cas

cur |+ ngopisE g S BFRiGEol ol B GRPE AP SCEE e microphone
m cr opbalyeaabthemiisyrtog tid BCHcoypledita the micopjwriediody into a loaded
cushio&ge2&@gﬁﬁg>%ﬁg&m@ttached to the m crophone

devi ces prevention fabric attached to an

out er 50 Mated of claie 4cRs@er sramRIdinggRttapking 8 Giet-preveation fabric, for
[ 3] Th%re\/é}fting bh@&eddi gt @Gbd B0 Rhoiftufe! RPNQIRcAERAMM Ya &fund hole of
claim erein the m crophone body conprises an
|nject§8ﬁu et part formed of one of poly carbonate

(PC and thernopl astic elastoner (TPE), and the

sem conductor integrated circuit device conprises one

of a digital signal processor (DSP) and an anal og

signal processor (ASP), and the conductive nenber
conprises a coil spring. [4] A nethod of manufacturing

a variable directional m crophone assenbly, the nethod
conprising: preparing a printed circuit board (PCB) by
nmounting a sem conductor integrated circuit device to

the PCB using a surface nounting technol ogy (SMI) and

by cutting a bridge; preparing a m crophone body;
inserting a conductive nmenber into an insertion hole

of the m crophone body; nounting a m crophone device

to a nmounting space of the m crophone body and

attachi ng a cushion; andinserting the sem conduct or
integrated circuit device of the | oaded PCB into a
nounting space of the m crophone body to couple the

PCB to the m crophone body, and then inserting the PCB
coupled to the m crophone body into a | oaded case, and
curling the case. [5] The nethod of claim4, further
conprising attaching a dust-prevention fabric, for
preventing ingress of dust and noisture, to a surface

i ncluding a sound hole of the curled case.



