10

15

20

25

1 SILICON CONDENSER MICROPHONE BACKGROUND OF THE
INVENTION 5 Field of the Invention The present invention relates to a
silicon condenser microphone, and more particularly, to a silicon
condenser microphone using a casejin which a plating layer is formed on
a case body formed of resin. 10 Description of the Related Art Condenser
microphones are widely used in mobile communication terminals, audio
equipment, etc. A §RiqaOSPTENSEKN SER OPNCROPMHNEES a voltage bias
element, a 15 diaphragm/backplate pair configured to form a capacitance
varying with a sound pressure, and a junction field effect transistor (JFET)
configured to buffer an output S|gnal Such a typical condenser
microphone is fabr2atatbR{ iy i dMEPEHHYIN spacer ring, an
insulating ring, a 20 backplate, a conductive ring, and a printed circuit
board (PCB) within a case, and curling an edge portion of the case. A

Fieqtgli@)q:p{q@sm%&ﬁ%me edge portion of the case with applying a
——pressure toward the PCB- The curling process has an effect on shapes of

endrpedpeis s¥seurch\Zanaiiasacteiéstisee Shetauadity 9 $@aanhis oatienser
because sound pressure is conveyed between the case and the PCB
mioxhphdmne, and more particularly, to a silicon condenser

microphone using a case in which a plating layer is formed

on a case body formed of resin.

Description of the Related Art

Condenser microphones are widely wused iIn mobile
communication terminals, audio equipment, etc. A typical
condenser microphone includes a voltage bias element, a
diaphragm/backplate pair configured to form a capacitance
varying with a sound pressure, and a junction field effect
transistor (JFET) configured to buffer an output signal.
Such a typical condenser microphone 1is TfTabricated by
assembling a diaphragm, a spacer ring, an insulating ring, a
backplate, a conductive ring, and a printed circuit board
(PCB) within a case, and curling an edge portion of the case.

A curling process is to curl the edge portion of the
case with applying a pressure toward the PCB. The curling
process has an effect on shapes of end products or sound
characteristics. The quality of sound is poor because sound
pressure is conveyed between the case and the PCB when the

pressing force applied during the curling process i1s weak.
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pressing force applied during the curling process is weak. 2 On the other
hand, a curling surface tears or modification of internal components
occurs to falsify acoustic sound characteristics when the pressing force
applied during the curling proceduregs excess. 5 To solve these
problems, a micro electro mechanical system (MEMS) chip microphone
fabricated using a micromachining technology is mounted on the PCB
On substratehand Heidthe gase islwalfled or fésehatkioribe SICEnadliskiiation
However, since the case used in the typical condenser 10 microphone is
of fornmkgirinadl cyltaivigahsidise opagecmnditar tTakshbype ambisted osaund
metal, a molding becomes difficult. SUMMARY OF THE INVENTION
ChaK@G&%W!I% piaeRt ithentiBhesateaed & ge128RddeEoriehtep the

Lcrophone taélt substantlag obviates one or more problems due to
CUT ARG S5t nggd\,gntgé §3Pthe related art. An object of the present

lnv%tlogdﬁ Reoreides slinrandenser figpeoBq Lefk GAseHni cal

which can be 20 molded and a plating layer is formed on a body formed
systidigsin SWENS) preveni plectrainaanglio maves futir belgedeceivesifigm a

the outside. Additional advantages, objects, and features of the invention
m 1 cwilingckatrfeny inteehimthegiesariptioownied on the PCB substrate
and then the case is welded or attached to the PCB substrate.
However, since the case used 1iIn the typical condenser

microphone is formed in a cylindrical shape or a rectangular

box shape and formed of a metal, a molding becomes difficult.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a
silicon condenser microphone that substantially obviates one
or more problems due to limitations and disadvantages of the
related art.

An object of the present iInvention 1Is to provide a
silicon condenser microphone using a case iIn which can be
molded and a plating layer is formed on a body formed of
resin so as to prevent electromagnetic waves from being
received from the outside.

Additional advantages, objects, and Tfeatures of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following

or may be learned from practice of the invention. The
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25 follows and in part will become apparent to those having ordinary skill
in the art upon examination of the following or may be learned from
practice of the invention. The 3 objectives and other advantages of the
invention may be realized and attaingd by the structure particularly
pointed out in the written description and claims hereof as well as the
appended drawings. 5 To achieve these objects and other advantages

ob jartivescosrnCotHibitheuvantagete swertion, areshedied andy be
broadly described herein, there is provided a silicon condenser

reathiczephaned iretikhingeticdne Havinga canhepeparddycwikhohy ginda nted
open, the body being formed of a resin, 10 and a plating layer formed on

outihdrhobieand 4 EEBR SRSST WdRa Aikfb Sbetdmdterenth systwpll as

the(MEMS Mmigro Ibone chip and an application-specific integrated circuit
(A%HB? cgﬁéf &%éé‘%%g an electrical signal are mounted, a connection

patiesn fuafashing s casgyy deraedaand thenki casgyaaiiaghed ke in

connection pattern using a conductive adhesive. The case may be
acdertiad de a eylintriealeshppe po seresngwar Goxshrapioithe rlatingnribyeied

may be formed on an inner surface, an outer surface, or an entire surface

andof th®2d bydylesird b nhaybe figrmtldeatengian innenvgeldgshesy ol hincon
coﬁag%ggﬁmgfg?gaﬁgﬁEFJ%ﬂg?ﬁh?ﬁg?bgd%g%gBﬁgving a can-shaped
body with one side open, the body being formed of a resin,
and a plating layer formed on the body; and a substrate on
which a micro electro mechanical system (MEMS) microphone
chip and an application-specific integrated circuit (ASIC)
chip fTor processing an electrical signal are mounted, a
connection pattern for attaching the case is formed, and the
case 1is attached to the connection pattern using a
conductive adhesive.

The case may be formed In a cylindrical shape or a
rectangular box shape, the plating layer may be formed on an
inner surface, an outer surface, or an entire surface of the
body, and a step may be formed along an inner periphery on

an end portion of an opening surface of the body to insert

the PCB substrate into the step.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to
provide a Tfurther understanding of the iInvention and are

incorporated In and constitute a part of this application,
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the PCB substrate into the step. BRIEF DESCRIPTION OF THE
DRAWINGS 25 The accompanying drawings, which are included to
provide a further understanding of the invention and are incorporated in
and constitute a part of this application, 4 illustrate embodiment(s) of the
invention and together with the description serve to explain the principle
of the invention. In the drawings: FIG. 1 is a cross-sectional view of a

i 1 1sikaaraaendenised mavcrgehonefintvuch adaintoiayend faowrabe anwith
inner surface of a case according to an embodiment of the present
theinvdatiar G Aris ssgvye-setionapda bl a dilen paridengele of the
_microphone in which a plating layer is formed on an outer 10 surface of
INVEREERR ackBrdifg 16 hAHStiment of the present invention; FIG. 3 is a

cross-sectjonal view of a silicon condenser. microphonei which agl%inﬁ
G +1o ndenser

lay & oft & SRt S S Y Hale A cBrdtdd IS8R ©
mi cTOPRAITENG AT 1R 1 LR PLSPIHRYFRY OPalT 4ils 2pseRide8n an inner

perspective view of a rectangular box shaped silicon condenser
surficephaneacsasding tethel Present inventanidd Eméne apfexpidedresent

) perspective view of a cylindrical
invention;

FIG. 2 is a cross-sectional view of a silicon condenser
microphone in which a plating layer is formed on an outer
surface of the case according to an embodiment of the
present invention;

FIG. 3 1s a cross-sectional view of a silicon condenser
microphone in which a plating layer is formed on an entire
surface of the case according to an embodiment of the
present invention;

FIG. 4 is an exploded perspective view of a rectangular
box shaped silicon condenser microphone according to the
present invention;

FIG. 5 1s an exploded perspective view of a cylindrical
silicon condenser microphone according to the present
invention;

FIG. 6 1s a cross-sectional view of a micro electro
mechanical system (MEMS) chip structure of a silicon
condenser microphone according to the present invention;

FIG. 7 1i1s a cross-sectional view of a modification
example of a silicon condenser microphone according to the

present invention;
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20 silicon condenser microphone according to the present invention; FIG.
6 is a cross-sectional view of a micro electro mechanical system (MEMS)
chip structure of a silicon condenser microphone according to the present
invention; 25 FIG. 7 is a cross-sectiogal view of a modification example of
a silicon condenser microphone according to the present invention; 5
FIG. 8 is a cross-sectional view of a silicon condenser microphone in
whieha pigting layet Ipissmedaari andmeriswaee of & ¢dieancadingeoser
another embodiment of the present invention; 5 FIG. 9 is a
mi caropbiseetional wewalf assilipdatondenkay aticicphéngiredhieh agnatingner
layer is formed on an outer surface of the case according to another
SUrdiaB6diREntan<CrEsACHIEATNN a8 FROOR: SBEREdatRINEl Rdw the
of a silicon 10 condenser microphone in which a plating layer is formed
Press r}i] ér%’r%%ﬁf%%e of the case according to another embodiment the
preggpt Ingequon, REHLERPERGRIP NPNO5F REINYFHO haenser

Reference will now be made in detall to the preferred embodiments of the
mi di@shohavaHionhaxsimpie pdfariich ateayiistrated fiv ieaccompanyioditer

drawings. Wherever possible,
surface of the case according to another embodiment the
present invention; and
FIG. 10 1is a cross-sectional view of a silicon
condenser microphone in which a plating layer is formed on

an entire surface of the case according to another

embodiment the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

Hereinafter, the present invention will be described in
detail with reference to the accompanying drawings.

FIG. 1 is a cross-sectional view of a silicon condenser
microphone in which a plating layer is formed on an inner
surface of a case 110 according to an embodiment of the
present invention, FIG. 2 is a cross-sectional view of a
silicon condenser microphone in which a plating layer is

formed on an outer surface of the case according to an



10

15

20

25

the same reference numbers will be used throughout the drawings to
refer to the same or like parts. 20 Hereinafter, the present invention will be
described in detail with reference to the accompanying drawings. FIG. 1
IS a cross-sectional view of a silicon gpndenser microphone in which a
plating layer is formed on an inner surface of a case 110 according to an
embodiment of the 25 present invention, FIG. 2 is a cross-sectional view

embefch rsditenepnepesesreiserhoneventticha piattngrager is fpgned epross-
an outer surface of the case according to an 6 embodiment of the present

sechvenédn, wheWIGT3ds & tldspechntdevizavy ofd siiopheoaddmserhich a
microphone in which a plating layer is formed on an entire surface of the

P laddded ad@Y8ihg tSanferBsHinfht GtnEPlebERt imvTiRIFE 5 Rbfekify t6ase
FIGs. 1103, acase 110,0f a sjlico ndenser microphone jncludes a
acoQi&fiigy Krmith o RENTIRTY SR eI IHURTA Gortace,
an QUIRL SpiAGe: ¥ ap Riire surfpee of the,casedd 04T RIFING laygy j con
formed on the'inner surface is denoted by a reference 10 numeral 114,

conderdatingnipyeofstitiesd anthEueldsr authaes, i dendedninda saferensen and
numeral 116, and the plating layer formed on the entire surface is

a pdertoted blayaferEprcaecumprain 18nAanicsy EBat® machanital systanface,

(MEMS) chip 10 and an )
or an entire surface of the case 110. The plating layer
formed on the 1inner surface is denoted by a reference
numeral 114, the plating layer formed on the outer surface
is denoted by a reference numeral 116, and the plating layer
formed on the entire surface i1s denoted by a reference
numeral 118.

A micro electro mechanical system (MEMS) chip 10 and an
application specific integrated circuit (ASIC) chip 20 are
mounted on a printed circuit board (PCB) substrate 120. a
connection pattern 121 corresponding to a shape of the case
110 1s formed on a portion contacted with the case 110.

The case 110 includes the body 112 and plating layers
114, 116 and 118. The body 112 having a can shape is formed
of the easily moldable resin and one side of the body 112 is
opened. The plating layers 114, 116 and 118 are formed on
the i1nner surface, the outer surface, or the entire surface
of the body 112. Therefore, the plating layers 114, 116 and
118 can prevent an electrical connection and electromagnetic

waves from being received from the outside. The body 112

may be formed iIn a cylindrical shape or a rectangular box
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15 application specific integrated circuit (ASIC) chip 20 are mounted on a
printed circuit board (PCB) substrate 120. a connection pattern 121
corresponding to a shape of the case 110 is formed on a portion
contacted with the case 110. The case 110 includes the body 112 and
plating layers 20 114, 116 and 118. The body 112 having a can shape is
formed of the easily moldable resin and one side of the body 112 is

shaprengsed he iMgtinglayels Kifedd 6endeld yadermadon thedougid hole
surface, the outer surface, or the entire surface of the body 112.

mayThereforengd glathog thiregs 104 a1 soand 2érifiBovartyeeent ahe plating
electrical connection and electromagnetic waves from being received

layesis tHel Butsid. TSoaReLIBORRShe Bmid it SAFarRaritgke gt an
t I 7 di the sh ft 10,

Lk c s e e A TR R

subit-aed LIS RHMMIhEP 59 ARl RAYRR OF 21408LR"Y F81AFE OFliSed

case 110 in order to contact the PCB 5 substrate 120 when the plating
on layerssildearsFl ihareiptped1on opeside afiibe hedy A 1durFadee Bineithe
surface or the outer surface of the body 112. A size of the PCB substrate
out#10 suatfiateo of gldaebdahn thi? of the case 110. A connection pad or
a connection 10 terminal 122 for connecting an_external device is

disPosttZsn Qfaithg sbHBcsuPaEBEs trde £faheto or greater

than that of the case 110. A connection pad or a connection
terminal 122 for connecting an external device is disposed
on a Jlateral surface of the PCB substrate 120. The
connection pattern 121 is formed by plating nickel (Ni) or
gold (Au) after forming a copper Tilm through a general PCB
fabrication process. A ceramic substrate, a flexible
printed circuit board (FPCB) substrate, and a metal
substrate may be used as a substrate besides the PCB
substrate 120. The connection pattern 121 may be connected
to a ground terminal through a via-hole. The whole case 110
is grounded when the case 110 is connected to the connection
pattern using conductive epoxy. Hence, electromagnetic wave
noise strayed into the case 110 can sink into a ground.

FIG. 4 is an exploded perspective view of a rectangular
box shaped silicon condenser microphone according to the
present invention, FIG. 5 i1s an exploded perspective view of
a cylindrical silicon condenser microphone according to the

present invention, and FIG. 6 iIs a cross-sectional view of a
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connection pattern 121 is formed by plating nickel (Ni) or gold (Au) after
forming a copper film through a general PCB fabrication process. A
ceramic substrate, a flexible 15 printed circuit board (FPCB) substrate,
and a metal substrate may be used gs a substrate besides the PCB
substrate 120. The connection pattern 121 may be connected to a ground
terminal through a via-hole. The whole case 110 is grounded when the

MEMsasechlipis eopnecasrie theEonaeckil e pattegpusisasendugiierophone
epoxy. Hence, electromagnetic wave noise strayed into the case 110 can

accsink img atgroting. Px&skistan axsiodddperspective view of a rectangular
box shaped silicon condenser microphone according to the present

invéniidhl FEN 5G9 RARNGRIILBISHISPEGRR AEHRIFEE W cHihdHag aIF&sENt

RS LS A P AT TR o

CcorliEHRRIONG ASFHHBAL - PresentyMaIHIPR ARSI GUMENEondenser

microphone according to the present “invention can be formed in a

mi desEgear boreshepedisiices Frandensej miggpsonderée cyhedrspl i con
silicon condenser microphone. Referring to FIG. 4, in case where the

conslittse condemrsghniteogivnEosnieanddintihe reecbgogu bak dbapeshape,
body 112 of a case is formed in the rectangular box shape, and also a

a ctlign htartase idhmePsnacdp stifsragetangular box shape,

and also a connection pattern 121 formed on a PCB substrate
is formed in the rectangular box shape. Referring to FIG. 5,
in case where the silicon condenser microphone is formed in
the cylindrical shape, a body 112 of a case is formed iIn the
cylindrical shape, and also a connection pattern 121 formed
on a PCB substrate is formed in the cylindrical shape.

A case 110 is arrayed on the connection pattern of the
PCB substrate 120 and then the case 110 is attached to the
PCB substrate 120 using a conductive adhesive 130 to form a
silicon condenser microphone package.

Referring to FIGs. 1 to 3, iIn the packaged silicon
condenser microphone assembly, the case 110 is attached to
the connection pattern of the PCB substrate 120 using the
conductive adhesive 130. A space between the case 110 and
the PCB substrate 120 serves as a sound chamber. At least
two or more connection terminals 122 for connecting an
external device may be formed on a bottom surface of the PCB

substrate 120.
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10 is formed in the rectangular box shape. Referring to FIG. 5, in case
where the silicon condenser microphone is formed in the cylindrical
shape, a body 112 of a case is formed in the cylindrical shape, and also a
connection pattern 121 formed on adCB substrate is formed in the
cylindrical shape. 15 A case 110 is arrayed on the connection pattern of
the PCB substrate 120 and then the case 110 is attached to the PCB

sulrpéa- k20 gisieg acpadudsye aahesiveEMS ta orati siliearucture, a

condenser microphone package. Referring to FIGs. 1 to 3, in the
bagkpdated 8icds 2osmetdneer miceadhuteassalbiy, ide cent1izs MEMS

attached to the connection pattern of the PCB substrate 120 using the

techiiplRaYe aBHe SRR 30. A L3RRS BEtekh the cEQEMaY Ay aRapers 12.
. b 20. d chamber. At | .

Sl e A AR DS T B

knoPef PR aPtaRFRseidihe RGR AH BRI e b20-ohitqfeging to

FIG. 6, in a MEMS 10 chip structure, a backplate 13 is formed on a silicon
waigr kpusing Bn MiMSstcchralegpanddieta diappragm,1lds éprmedsic
on spacers 12. Since a fabrication technique of the MEMS chip 10 is well
chip knewncfunhec tiederisticbhtebidi it b @ piGtetioApecies pupbzetrical
_ semiconductor chip 20, e.g., ASIC chip, is connected to the MEMS chip
sigi@dsprocesle | chip 10 includes a voltage pump and a

buffer integrated circuit (IC). The voltage pump provides a
voltage such that the MEMS chip 10 operates as a condenser
microphone. In the buffer IC, electrical sound signals
detected through the MEMS chip i1s amplified or impedance
matched to provide the amplified or impedance matched
signals to the outside.

FIG. 7 1is a cross-sectional view of a modification
example of a silicon condenser microphone according to the
present iInvention. A plating layer may be formed on an
inner surface, an outer surface, or an entire surface of a
case body 112.

Referring to FIG. 7, a MEMS chip 10 and an ASIC chip 20
are mounted on a PCB substrate 120. A connection pattern
121 is formed on a portion contacted with the case using an
adhesive 130. A sound hole 120a for receiving external
sound i1s formed iIn the PCB substrate 120.

The case 110 includes the body 112 and a plating layer
114. The body 112 formed of easily moldable resin has a can

shape. The plating layer 114 formed on an inner surface of
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signals. The MEMS chip 10 includes a voltage pump and a buffer
integrated circuit (IC). The voltage pump provides a 10 voltage such that
the MEMS chip 10 operates as a condenser microphone. In the buffer IC,
electrical sound signals detected thagyigh the MEMS chip is amplified or
impedance matched to provide the amplified or impedance matched
signals to the outside. 15 FIG. 7 is a cross-sectional view of a modification

theexapyg of a1 gificonmendenser migropherleeeedrdip to damnsesddn  and
invention. A plating layer may be formed on an inner surface, an outer

e lestfayeaonat Entivesesacbreina basadodecde?veo REfaming ne FIGits ke .
MEMS chip 10 and an ASIC Chii 20 are mounted on a PCB substrate
One; 251 deoffecitbie pdtily 12314s thEmePENEHoRiRA cactt@Pin fiy be

case using an adhesive.13Q. A sound hole 120a for receiving external
or BT AT oA NS A LusSURE L 28 i CAEEGI e ok yape
acc%qq}’iil'l#z R glatiogdayero 4 el 1izgormedaf eailting 1ayer
moldable resin has a can shape. The plating layer 114 formed on an

114inper Fotaeefd® the bedehil pravensnan elegticapepriteftisniefdce of

electromagnetic waves from being received from the outside. One side of
thethedsdy 110 isiopededeandte bomtact; behéored irsaleyinevisnl 120 to
the§1ﬁﬁgjnfig?Xangmarboxshape

The condenser microphone of the modification example is
identical to that illustrated in FIG. 1 to 3, except a
location of the sound hole. For this reason, fTurther
description thereof will be omitted.

FIG. 8 i1s a cross-sectional view of a silicon condenser
microphone in which a plating layer is formed on an inner
surface of a case according to another embodiment of the
present invention, FIG. 9 is a cross-sectional view of a
silicon condenser microphone i1n which a plating layer 1is
formed on an outer surface of the case according to another
embodiment the present invention, and FIG. 10 is a cross-
sectional view of a silicon condenser microphone in which a
plating layer is formed on an entire surface of the case
according to another embodiment the present invention.

Referring to FIGs. 8 to 10, in a silicon condenser
microphone according to another embodiment of the present
invention, a step is formed along an inner periphery on an

end portion of an opening surface of a case 110 to insert a

PCB substrate 120 into the step. The case includes a body
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5 according to the shape of the case 110. The plating layer 114 is formed
up to an end portion of an opening surface of the case 110 in order to
contact the PCB substrate 120 to the body 112. The condenser
microphone of the modification example is 10 identical to that illustrated
in FIG. 1 to 3, except a location of the sound hole. For this reason, further
description thereof will be omitted. FIG. 8 is a cross-sectional view of a

11 2sikigan conslBasdhdgnidpbpne impdidbalplaing lywsss feemed esparformed
inner 15 surface of a case according to another embodiment of the

al om@s&henvemion, PeE IPeayrays-sdetioraidlige vt aosilicdh ddrelepgening
microphone in which a plating la g/[er is formed on an outer surface of the

surdgeea @brdihg t&aR6the L &mb d?n%eFIt'%E'ﬂ@séﬁt%ﬁ%r&%nfaﬁﬁi‘%on an
- 10is across 20 section I view of S|I|con condense émlcr? fe in Wh‘i"d}:h
'””& |§M{g‘9 RAyer SO OUESh SYETAGS et RO EALS ordig 16 the
other embodiment the present |nvent|on. Referring to FIGs. 8 to 10, in a
Silicon condenser microphone according to another embodiment of the

prespat ASlataripn, Bestep is fomestalong artieer periphernson-fiaced is

portion of an opening surface of a case 110 to insert a PCB substrate 120
deniotkethdstep. Tiedesisatelutescarbddyl 14, 1Theng kaglating keerTformed

body includes the step formed
on the outer surface is denoted by a reference numeral 116,
and the plating layer formed on the entire surface 1is
denoted by a reference numeral 118.

The case 110 includes the body 112 and plating layers
114, 116 and 118. The body 112 having a can shape is formed
of the easily moldable resin. The plating layers 114, 116
and 118 are formed on the inner surface, the outer surface,
or the entire surface of the body 112 to prevent an
electrical connection and electromagnetic waves from being
received from the outside. The body 112 may be formed iIn a
cylindrical shape or a rectangular box shape according to
the shape of the case 110. The step i1s formed along the
inner periphery on the end portion of the opening surface of
the case 110 to insert the PCB substrate 120 into the step.
A MEMS chip 10 and an ASIC chip 20 are mounted on the

PCB substrate 120. The PCB substrate 120 has a size of
being iInserted into the step of the case 110. The case 1Is
attached to the PCB substrate 120 using an adhesive 130.

Also, In case of the silicon condenser microphone according

to another embodiment of the present invention, a sound hole
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along the inner periphery on the end portion of the opening surface of the

case 110. The plating layer is formed on an inner surface, an outer

surface, or an entire surface of the 5 body 112. The plating layer formed

on the inner surface is denoted by g reference numeral 114, the plating

layer formed on the outer surface is denoted by a reference numeral 116,

and the plating layer formed on the entire surface is 10 denoted by a
mayrefieeende Aveerai A 18gAde ease 1101i0clyrdes threbaeiyBl 12abdaiating 120

layers 114, 116 and 118. The body 112 having a can shape is formed of
acohedayly heoldalsleussini Mhd @latkypayers 114, 116 and 118 are formed

on the inner surface, the outer surface, 15 or the entire surface of the

bodyS1 PERSHERRH 8R0MEetritAl diheehidl GRR SeRHSHaS e tRIRAGRIONe

from bei ived f h ide. The bod be f di -
oo MEal haer RYEREAAT N S ad I SGTY 15 U G251 1Y

FortfEFa5h 110k Fisutensispraed Algng thered IpRelipfriBhery PN ing

portion of the opening surface of the case 110 to insert the PCB substrate
1ayt20 into tife sirl AMEMS cliipndirantout &S] C chipeiftareen@intFaes of

the PCB substrate 120. The PCB substrate 120 has a size of being
theindwrthd it tive stepndf tied eadaohdgned g¢asenaves aaced soitie as an

PCB substrate 120 using an adhesive 130. Also, in case of the silicon
extedihsBPARSophoRe Bedf@idgeceived from the outside.

It will be apparent to those skilled in the art that
various modifications and variations can be made 1iIn the
present i1nvention. Thus, i1t iIs iIntended 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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to another embodiment of the present invention, a sound hole 12 may be
formed in the case 110 or the PCB substrate 120 according to a sound
inflow type. As described above, in the silicon condenser microphone
according to the present invention, theg case can be easily 5 formed in
various shapes using the resin and the plating layer is formed on the
inner, outer, or entire surface of the body to prevent electromagnetic

Whatwisge @bisensdrhjas an external noise from being received from the
outside. It will be apparent to those skilled in the art that 10 various
modifications and variations can be made in the present invention. Thus,
it is intended_that the present invention covers the modifications and

variatiorf$ &tﬂlscmeﬁﬁ&ﬁ’%%ﬁ&eﬁﬂmwthﬁ%@@&b@% the
gﬁended clal and their e |vale § \al a}gls cI edis: 1. cElllconen
dehzEr ity b\%joﬂbg c8m ﬁé]n& 383 2 m‘@j an? £'r‘?ap%& 5od§P
the WEB PNBSIHOAFme i Fody Gelag fprmedpfa ﬁ?ﬁ‘tﬁ‘ﬁ RN Formed
layer formed on the body; and a substrate on which a micro electro
on tmedcbadigal syriem (MEMS) microphone chip and an application-specific

integrated circuit (ASIC) chip for processing an electrical signal are
a substrate on which a micro electro mechanical system

(MEMS) microphone chip and an application-specific integrated
circuit (ASIC) chip for processing an electrical signal are
mounted, a connection pattern for attaching the case 1is
formed, and the case i1s attached to the connection pattern

using a conductive adhesive.

2. The silicon condenser microphone of claim 1,
wherein the case is formed in a cylindrical shape or a

rectangular box shape.

3. The silicon condenser microphone of claim 1,
wherein the plating layer i1s formed on an inner surface, an
outer surface, or an entire surface of the body, and formed
up to an end portion of an opening surface iIn case where the
plating layer is formed on the inner surface or the outer

surface of the body.

4. The silicon condenser microphone of claim 1,

wherein the case has a step formed along an inner periphery
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10 mounted, a connection pattern for attaching the case is formed, and
the case is attached to the connection pattern using a conductive
adhesive. 2. The silicon condenser microphone of claim 1, 15 wherein the
case is formed in a cylindrical shapej@r a rectangular box shape. 3. The
silicon condenser microphone of claim 1, wherein the plating layer is
formed on an inner surface, an 20 outer surface, or an entire surface of
on thebasiydanddetried uptp aeiend ppeRY asapFANe SUACH isedSe the
where the plating layer is formed on the inner surface or the outer
substuddee ¢hibe dduy. 38ep The silicon condenser microphone of claim 1,
wherein the case has a step formed along an inner periphery 14 on the
end portion of the opening surface to insert the substrate into the step. 5.

ili d [ h f clai herein th '
pitom LS EA 51 gr 0T GAkal SIS THR TEwheid cace g i 4

whe rE1NdaLH0 gk RIBHIYRIPSHTYANE NRiSe slavRtRle §5€ W9 8round
ground when the connection pattern is connected to the case using the
termépaductygctihegivet 10the whole case is grounded to sink
electromagnetic wave noise strayed in the case into a ground
when the connection pattern is connected to the case using

the conductive adhesive.
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