[DESCRIPTION] [Invention Title] CONDENSER MICROPHONE AND
PACKAGING METHOD FOR THE SAME [Technical Field] = The present
invention relates to a condenser microphone, and, more particularly to, a

920metedsor packaging a condenser migieigan AgPYGaiomp @.c &R 16-tun5-085986
microphone with a PCB, and a condenser microphone packaged by the

method. [Background Art]  Generally, a condenser microphone which

[nggeﬁ[ﬁprw y used in a mobile equipment or an audio equipment
consists of a Voltage bias element, a pair of a diaphragm and a back plate

[ Ifeuefaronimitialcapacitor which is changed corresponding to a sound
pressure, and a JFET for buffering an output signal. This typical
CondeRP RSB SHCTERBHENE NEN RAGH G Wik KTHER iR THE
@Wbled by sequentially inserting a diaphragm, a spacer ring, an
insulating ring, a back plate and a conductive ring into a case and then

[TBehding &ielelld of the case toward a PCB side after inserting the PCB
which is mounted with circuit Earts. Meanwhile, recentl
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technology which'is ¢ MEMS (Micro Electro Mechanical System), a
rsEmepnOae Wit AR Biranc A edpdeatsenatbapheiepaskaged dyrihenfathocated

in a fan unit uging a micromachining technology which applies a
[ %%%8%%%%? fabricating process, especially, an integrated circuit

techrsdaend 19, MEMRIGHE Mikiephons maonTR&Useshbyitey used in a mobile

micromachining technology has merits that miniaturization, _
ig RPN oPfn 8 cB IHAU RFIRETRSH £RESI Fie GfafiovPiagebl Bbripeenthdigh of a

' [ ic ining tec f liahili .
e R e A s LB h g o
anaonfapteseatd) atdeagicFaniec hurfifeg tgchimolapyt sgnad Parforypi e civititinser
driving and signal processing, it is required to package the microphone

RFPENRARE? SpRIEh Al B SLERIYoNBiELb? (ligeraly assembled by sequentidly

inserting a diaphragm, a spacer ring, an insulating ring, a back plate and a conductive
ring into a case and then bending an end of the case toward a PCB side after inserting
the PCB which is mounted with circuit parts.

Meanwhile, recently, a semiconductor fabricating technology using a
micromachining technology has been introduced for an integrated micro device.
According to this technology which is called MEMS (Micro Electro Mechanical
System), a sensor, an actuator and an electro mechanical structure can be fabricated in a
(m unit using a micromachining technology which applies a semiconductor fabricating
process, especially, an integrated circuit technology. A MEMS chip microphone
manufactured by the micromachining technology has merits that miniaturization, high-
performance, multifunction and integration can be obtained through the high precise
micromachining technology and safety and reliability can be enhanced.

However, since the MEMS chip microphone manufactured by the
micromachining technology should perform electrical driving and signal processing, it

isrequired to package the microphone with another specia purpose semiconductor chip



device, that is, an ASIC (Application Specific Integrated Circuit). A
conventional technology for packaging a MEMS chip microphone is
disclosed in US Patent No. 6,781,231 which is published in August 25,

922Q0d3md entitled by "Micro Electro Mechraatcapplysis oh RECK&oR ¥0th005-085986
Environmental and Interference Shield". The above package has a

structure for adhering a cover which consists of an internal conductive

er an ex | conductiy 0N a multi- red substrate which
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method has @roblems in that a manufacturing cost is raised and a bondin
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_method for papki%;gl a condenser microphone by joining a case of the
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packaging a condenser microphone by fixing a case of the microphone to
aleersiughite@giresiedt the movement of the case when joining the case and

he hoard dhesiv hen bonding them with the adhesive, and a.
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generation and increasing a bonding strength, which has a high resistance
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Welding anend :ﬁfﬁ IB%he q]é%gr&qeg hich is mounted with MEMS

microphone parts ar|1 nbon m with an adhesive, and a
[ piackrgiv} method for the silicone based condenser microphone.
[Teica Problem]

It is, therefore, an object of the present invention to provide a method for
packaging a condenser microphone by joining a case of the microphone with a board,
and a condenser microphone packaged by the method.

It is another object of the invention to provide a method for packaging a
condenser microphone by fixing a case of the microphone to the board to prevent the
movement of the case when joining the case and the board by an adhesive and then
bonding them with the adhesive, and a condenser microphone packaged by the method.

It is another object to provide a silicone based condenser microphone for
preventing inferiority generation and increasing a bonding strength, which has a high
resistance to external noise such as electromagnetic noise, by provisiona spot welding
an end of ametal case to a board which is mounted with MEM S microphone parts and
then bonding them with an adhesive, and a packaging method for the silicone based
condenser microphone.

[ Technica Solution]

According to one aspect of the present invention, there is provided a silicone



According to one aspect of the present invention, there is provided a

silicone based condenser microphone comprising: a metal case which is a

sound hole: a board which is mounted with a MEMS microphone chip and
92GUAE3KS chip having a electric voltagernrazn Ap@lrcaidienS: - a0r Efo0nsd85986

with a connecting pattern for joining with the metal case; a fixing means

for fixing the metal case to the board; and an adhesive for applying to the
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features of the invention will become apparent from the following
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embodiment according to the present invention;  Fig. 3 is a view
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[ Descripti on of Drawings]

The above and other objects and features of the invention will become apparent
from the following description of preferred embodiments taken in conjunction with the

accompanying drawings, in which:

Fig. 1 is a sectiona side view of a first modification of a first embodiment
according to the present invention;

Fig. 2 is an exploded perspective view of a first modification of a first
embodiment according to the present invention;

Fig. 3isaview showing an example of astructurefor aMEMS chip of asilicone
based condenser microphone applied to each embodiment of the present invention;

Fig. 4 isacircuit diagram of a silicone based condenser microphone applied to
each embodiment of the present invention in common;

Fig. 5isaflow chart showing a packaging process of a silicone based condenser
microphone according to the present invention;

Fig. 6 is an exploded perspective view of a second modification of a first



Fig. 5 is a flow chart showing a packaging process of a silicone based
condenser microphone according to the present invention; Fig. 6 is an
exploded perspective view of a second modification of a first embodiment

92GICIY3UBY to the present invention;  Eigeshis gliexpbpded pIRPELR0YO5-085986
view of a third modification of a first embodiment according to the present

invention;  Fig. 8 is an exploded perspective view of a fourth

cation of a fir odlment acc rdlng to the present invention;
?“g”‘éus %%sec ona%st%lﬁ%lgr ?\ﬁ] Modification of a first embodiment

accordigg toitherpregsodéaveatipactive it Gofs a seietoniiiidetidavodfa first
first modification of a second embodiment according to the present

aediBient aceprding (9 l BERRSALINYBRIOBW of a second modification of a
secorlyiigergbgdgne %é%ﬁ%\?er\/?@@%f'rﬁf%ﬂﬂﬂ modification of a first

embodiment according to the present invention;

Fig. 9 is a sectiona side view of a fifth modification of a first embodiment
according to the present invention;

Fig. 10 is a sectiona side view of a first modification of a second embodiment
according to the present invention;

Fig. 11 isasectiona side view of a second modification of a second embodiment
according to the present invention;

Fig. 12 is an exploded perspective view of a second modification of a second
embodiment according to the present invention;

Fig. 13 is an exploded perspective view of a third modification of a second
embodiment according to the present invention;

Fig. 14 is an exploded perspective view of a fourth modification of a second
embodiment according to the present invention;

Fig. 15 is a sectiona side view of example of mounting a silicone condenser
microphone that a sound hole is formed with PCB thereof in main PCB.

Fig. 16 is an exploded perspective view of another modification of a second
embodiment, wherein a sound hole is formed with the position of PCB attached with
MEMS chip.

Fig. 17 is a sectional side view of another modification different to modification
of Fig. 16.

Fig. 18 is a sectiona side view of a fifth modification of a second embodiment
according to the present invention;

Fig. 19 is an exploded perspective view of a first modification of a third
embodiment according to the present invention;

Fig. 20 is a sectiona side view of a first modification of a third embodiment



Fig. 12 is an exploded perspective view of a second modification of a
second embodiment according to the present invention;  Fig. 13 is an
exploded perspective view of a third modification of a second embodiment

92GI0uD3HBg to the present invention;  KigedfApgiicainaded RERsITE20USs-085986
view of a fourth modification of a second embodiment according to the

present invention;  Fig. 15 is a sectional side view of example of

maountin ilicone condenser microphone that a sound hole is formed
Wl?ﬁrgggt ﬁ]tz]ree[())r in (Iir?éll\ll] 1’9% Fig. 16 is an exploded perspective view

of anptheranadifigaiing ofcatrgepnddemidedinggnt WiRgrervd fieuios hefledsthird
formed with the position of PCB attached with MEMS chip.  Fig. 17 is a
SERIHRE GECRISinS A ISREERRbUIYERH N different to modification of Fig.

16. Fi i inpal si j - 3, fif ificati - 0 -
embola ﬁn%zrzk %c%@r%?ﬁg ?g@h@ﬁ%ﬁ% ;Sl;{/%gtfgfn? 9&%@%8 &Bﬁfger?ﬁegﬁp I(g\ggc} hird
eriEpatent acewdoigt dithemedsic atiemtodra third embodiment according to

the present invention; Fig. 20 is a sectional side view of a first modification .
of ariﬁelzﬂj g%gacﬁ%gﬁploged perspec’ﬁve view of a thlrg modlfltcatlon of a third

embodiment according to the present invention;
Fig. 24 is a sectiona side view of a third modification of a third embodiment

according to the present invention;

[Best Mode]

Hereinafter, preferred embodiments of the present invention will be explained in
detail with reference to the appended drawings.

A first embodiment is example wherein a case is formed with a sound hole for
collecting sound and a number of modifications of the first embodiment will be shown
in order. A second embodiment is example wherein a microphone board is formed
with a sound hole for collecting sound and a number of modifications of the second
embodiment will be shown in order. A third embodiment is example wherein a
microphone board is formed with a sound hole and an inserting hole is formed with a
main PCB and a number of modifications of the first embodiment will be shown in

order.

[Embodiment 1]

[Modification 1 of embodiment 1]

Fig. 1 is a sectional side view of a first modification of a first embodiment
according to the present invention, Fig. 2 is an exploded perspective view of a first
modification of afirst embodiment according to the present invention, Fig. 3isaview
showing an example of a structure for a MEMS chip of a silicone based condenser

microphone according to the present invention, and Fig. 4 is a circuit diagram of a



according to the present invention;  Fig. 21 is another sectional side
view of a first modification of a third embodiment according to the present
invention;  Fig. 22 is an exploded perspective view of a second

92amoatiaation of a third embodiment aceQieiag A;bh s SRITS. iINKRNEPRO05-085986
Fig. 23 is an exploded perspective view of a third modification of a third

embodiment according to the present invention;  Fig. 24 is a sectional

side view of a third modification of a third embhodiment according to the
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presen &' ereinatter, pPé erre iments of
the paeserdi iyt rswibbidi eatidaioed finsd etatiodlitherefessneaitdifégs. 1 and 2,
appended drawings. A first embodiment is example wherein a case is
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secon emﬁodjment will be shown jn order. A third embodiment is
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ARS2rEAY B9lgais formed with a main PCB and a number of modifications of
the first embodiment will be shown in order.
Referring to Figs. 1 and 2, the PCB 120 is mounted with the MEMS chip 10 and

the ASIC chip 20 and is formed with a circular connecting pattern 121 on its portion
which contacts the metal case 110. Meanwhile, athough there is not shown in the
drawing, if necessary, the PCB may be mounted with a capacitor or a resistor for
shielding el ectromagnetic noise or ESD.

Since the PCB 120 is broader than the metal case 110, connecting pads or
connecting terminals for connecting with an externa device can be freely disposed on
the broad PCB. The connecting pattern 121 is formed by forming a copper clad through
a general PCB manufacturing process and then plating the copper clad with Ni or Au.
Here, the board 120 may be a PCB, a ceramic board, a FPCB or ametal PCB.

The metal case 110 has a cylindrical shape having an opening which faces the
PCB 120 to receive the chip parts therein, wherein an upper surface thereof is formed
with a sound hole 112 for collecting sound. The metal case 110 is made of any one
selected from the group of brass, copper, stainless steel, duminum, nickel aloy and the
like. Further, the meta case 110 is plated with Au or Ag. The meta case 110 may have
various shapes such as acircle, asquare and the like.

The meta case 110 is aligned on the connecting pattern 121 of the PCB 120 and
then the provisona spot welding point of a connecting portion therebetween is
partially tack-welded by alaser (not shown) to temporarily fix the case 110 to the board
120. Then, the adhesive 140 is evenly applied on the whol e connecting portion between
the case and the board, whereby microphone packaging is finished. Here, the

‘provisional spot welding' does not mean welding for a whole connecting portion



[Embodiment 1] [Modification 1 of embodiment 1]  Fig. 1 is a sectional
side view of a first modification of a first embodiment according to the
present invention, Fig. 2 is an exploded perspective view of a first
92amoatiaation of a first embodiment accrishsg RElecaiesanOINKEROR(GE-085986

3 is a view showing an example of a structure for a MEMS chip of a
silicone based condenser microphone according to the present invention,

nd Fig. 4 is_a circuit diagra a, siicone ed denser microphone
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the drawing, if necessary, the PCB may be mounted with a capacitor or a
Qersigror doesshjelting @ daerorsadte tochihie @GBES0 can Biped arveed @Bal@orect
is broader than the metal.case 110, necting pads or connecti .
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clad through a general PCB manufacturing process and then plating the
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metal case 110 may have various shapes such as a circle, a square and
the likerther, the PCB 120 is formed with connecting terminas 123 and 125 for

connecting with the external device on abottom surface thereof, wherein the number of
the connecting terminals 123 and 125 may be two to eight. Each of the connecting
terminas 123 and 125 is electrically connected through a through-hole 124 to a chip
part surface of the PCB. Specidly, in the embodiment of the present invention, if
extending the connecting terminals 123 and 125 to a circumference of the PCB 120, an
electric soldering iron is approached to an exposed surface of the terminas, whereby a
rework operation can be easily performed.

The MEMS chip 10, as shown in Fig. 3, has a structure that a back plate 13 is
formed on a silicone wafer 14 by using a MEMS technology and then a digphragm 11
is formed to face the back plate 13 with a spacer 12 interposed between the diaphragm
11 and the back plate 13. Since this fabricating technology of the MEMS chip 10 has
been known, the further explanation will be omitted.

The ASIC chip 20 which is connected with the MEMS chip 10 to process



The metal case 110 is aligned on the connecting pattern 121 of the PCB

120 and then the provisional spot welding point of a connecting portion

therebetween is partially tack-welded by a laser (not shown) to temporarily
920R0du34Bmse 110 to the board 120. Ther oteanaxibst e ok ds: &YRMNIP-2005-085986

applied on the whole connecting portion between the case and the board,

whereby microphone packaging is finished. Here, the 'provisional spot

elding' not mean welding for a whal nnecting. portion _betwee
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to four points) therebetween so that the case 110 is fixed to the PCB 120.
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Each of the connecting terminals 123 and 125 is electrically connected .
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terminals 123 and 125 to a circumference of the PCB 120, an electric
teeldleging iron is approached to an exposed surface of the terminals,
whereby a rework operation can be easily performed. = The MEMS chip
10, as shown in Fig. 3, has a structure that a back plate 13 is formed on a
silicqtp%dp@éﬁ{g%@ﬁd@ing a MEMS technology and then a diaphragm 11
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the dra@Hragmfionehah QAN FIRREKRI KIitecess AhBisdEaang heshth erxgienser
r%IfctrhehMEMag CQA{) 1%)9%5 breen Iﬁrﬁe\é\llwr%i’()trbe further explanation will be
Omided T RSIEL ip 50 \fﬁ&% is connéected with the MEMS chip 10 to
procesmeiret ioapaigagisg asisitonabastd SofdeersiniR@phdre!ectieding to the
voltage pump 22 for suppl_yiri;g an electric pressure to allow the MEMS

mmdﬁb%ﬁ%p@ﬁaie%la @o@d%ﬁﬁﬁﬁ@%\@lﬁﬁ@ QnW@JBm%me@rfMSl),
rggﬂr@ﬁf% Al Ekﬂ@g&?%%ﬂﬂﬁ@ﬂdgjﬁtﬂgﬁsﬂ 5 85'%%%&4 %%%é’é}'ﬁ rﬁ&t%g the

rming impendence matching ensed electric sound signal,

rtietsiebass (BR)y ahignhe) pheazssdd Gign dhelomungbtitheg astene didigofethaibedrth 120
the qutside. Here, the electric voltage pump 22 may be a DC-D

EAIB8 RPN o 8 S i PR oIS gt e Gxghly the
RS ERY %&i%éldiﬁgﬁ?éﬁ%ﬁz Qﬂéﬁh@'&ﬁ%\)@@%@tﬁ@\ﬁfﬁg i58 where the

equilibrium circuit for chip 10. Here, the MEMS microphone
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Here, the board 120 may be a PCB, a ceramic board, a FPCB or a metal PCB.



According to the embodiment of the present invention, the provisional spot
welding for fixing the case 110 to the PCB 120 is performed by laser
welding. However, the provisional spot welding may be performed by

o2aInosysmethod, for example, soldering sreavaghingatioHiter, KR B3inesh 685986
140 may use any of conductive or nonconductive epoxy series, silver

paste, silicone, urethane, acryl, cream solder and the like. [Packaging
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140 (S7). Here, the board 120 may be a PCB, a ceramic board, a FPCB
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plated with Au or Ag. The metal case 110 may have various shapes such
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be performed by punching and the like. The adhesive 140 may use
conductive or nonconductive epoxy series. After bonding the case 110

and HEREANY IDHG/RACHAS'ABRBSNR fihEIPIESRS HVEDHAR BPemFsk case 110
iBR4HAN eI UIEANIRIEE PA51RY tHE PAEH B9 R AL RsEKA LIRSS d 120 and
manufacturing of the microphone.

then the case 110 is adhered to the board 120 with the adhesive 140 and findly the
adhesive 140 is cured, whereby a joining force (that is, an eectrical connecting force
and a seding performance) is strengthened. As a result, a sound quality is enhanced,
and the microphone has a high-resistance to noise from the outside. Specialy, the
defect occurence ratio is decreased and a process expense is saved, thereby sharply

cutting atotal manufacturing cost.

[Modification 2 of embodiment 1]

Fig. 6 is an exploded perspective view of a second modification of a first
embodiment according to the present invention, wherein a rectangular parallel epiped
shaped metal case 210 is tack-welded to a PCB 220 by a laser to fix the case to the
PCB and then the case is adhered to the PCB with an adhesive and finally the adhesive
is cured.

Referring to Fig. 6, the PCB 220 is mounted with the MEMS chip 10 and the



According to the packaging method of the present invention, the metal
case 110 is tack-welded to the board 120 by the laser to fix the case 110
to the board 120 and then the case 110 is adhered to the board 120 with

920heoadhssive 140 and finally the adhesi¢®chAR [SplideEdNWTBraoR a0R0IBI085936
force (that is, an electrical connecting force and a sealing performance) is

strengthened. As a result, a sound quality is enhanced, and the

A0 198 LR SRR 05 O AL, SOER Wion

efec curence ratio Is decreased a 0OCEeSS expense IS saveaq,

wWinece kprshashechétn a4 oed. Mmas hreietting pasériMeditcatenc? atopper clad
embodiment 1]  Fig. 6 is an exploded perspective view of a second

fBditesEb R eeneildterhBatRd AIBIRHIRANPIBMNe present invention,
hergj I lelepi is - .
kS R 3R S P R PR ISR o ek Ling, 7 gperin

winechafsedas thaHeTed 220t he et withuppea dhid apeetbarddinal fptimedh dhidrs sveound

is cured, Ref rrin%‘qt]o Fig. 6, the PCB 220 is mounted with the MEMS chip
R4S 1R CASRE NGB WS and is formed with a rectangular connecting

pattefipemk ANt 0 AVEH-d 69@%6%‘?\%‘6&&@??2%1% tRePCB 220 and
er cla

connecting pattern 221 is made of a copp film through a general
theDER peavésiofel spoigrechimpsiyt 130 Tasshnetal take 6.6 tumediowiegingrone

llelepiped sh vi ing which faces th ,
RIS RADh o SR G S TR AN Pe A 0098 e (o
lineheAUmse adiEseenetal rasedly ipplienashoméhareBnesiingting part

pattern 221 of the PCB 220 and then a provisional spot welding point 130,
betveprovina r-rsg . apdidHe mead 3y EneTh és dhEeeb i BBty TPIsHAPHPaR diFckaging.

iQp.o ' i . . the
e Bt LI o R AL ol RO, WAL e
roeisk @sd 2he iseridieh therosretid) joafiois R20icrepd 3 erpatkdgingis easy to
Here, the connecting pattern 221 is connected with a ground terminal,

CHAERBHR iR AR Y dalsE Y nRisRieR | F5taE PR B fattern 221,

theregga, %‘ﬁﬁi&%}ﬂ{dﬁé%%%ﬁ%ﬁmﬂ‘%tﬁa&%%dt%!i&riBéeréHB\?é‘HaE‘PIi%esame
collected from the outside. ince a microphone assembly which is
grackagens dedesenbbdshbovei hdsgh#, shenkughercexphansttbie \wisdaabiyitted to
sho&vn in Fig. 1, the further explanation will be omitted to avoid a

FPQiGRTON.

[Modification 3 of embodiment 1]

Fig. 7 is an exploded perspective view of a third modification of a first
embodiment according to the present invention, wherein a cylindrical metal case 110
which is formed with a skirt 116 projected in a shape of "L" from an end of the case is
tack-welded to a PCB 120 by a laser to fix the case to the PCB and then the case is
bonded to the PCB with an adhesive and finaly the adhesiveis cured.

Referring to Fig. 7, the PCB 120 is mounted with the MEMS chip 10 and the
ASIC chip 20 and is formed with a circular connecting pattern 121 on its portion which
contacts the metal case 110' Since the PCB 120 is broader than the meta case,
connecting pads or connecting terminals for connecting with an external device can be

freely disposed on the broad PCB. Preferably, the connecting pattern 121 is formed by
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[Modification 3 of embodiment 1]  Fig. 7 is an exploded perspective
view of a third modification of a first embodiment according to the present
invention, wherein a cylindrical metal case 110 which is formed with a skirt

92c1b@Bagected in a shape of "L" from aRr eredroh ppti €akshis ek Ral02dd8-085986
a PCB 120 by a laser to fix the case to the PCB and then the case is

bonded to the PCB with an adhesive and finally the adhesive is cured.

Referring to Fig. /7. the PCB 120 is m ted with the MEMS chi and, ..
e et gl g L pnet el a0 A ohOn e b B ating
the leopiben waickhvizankéacts the. metaltkeseieter sbipcerdeviRitB d2thés connecting
broader than the metal case, connecting pads or connecting terminals for

ReBieHR dirlgPie dhioelte ivati el RIEBROSHRE irise Yy €S S0 dheh ehdhsr6anecting
et bf ?ﬁ%ﬁﬁgﬂgﬁﬁ%&ﬂ%‘? ' RgrREHGHT t%%ﬁé%iﬁf@f@d%é%%ﬁﬁe%e

copper clad a general PCB manufacturing process an

platirichéreatdpgase ¢EQ hedla biil ordaustHapethavi oy efeopbiynghehidia flaces tihe PCB
connecting pattern 121 according, to the third embodiment is wider than

Tk WPERRT B APPEH SR LE S PEh SR YRS e dhorer (Bt Ng
b1 FREARSHRRA1989 ormeliG R BleIkA$S 16 Br dasid SUIMERY§ ARge end

having an opening which faces the PCB 120, wherein an upper surface
theseebf is formed with a sound hole 112 for collecting sound. The case

body.114 is formed vyith the skirt projected outyardly on the e
thorebe SR R e R e Y A ol B G Pt 121 o
tReMTR R0 BAdereniRd e4dde18GBtad0\raddtnes tereare T Usng a laser (not

tack-welded to the board 120 using a laser (not shown) to fix the case to

Vb Aed I X HehcapR tedbe haards Tomerid fshd Hbara adierwsthaiee board 120
\Y fiRi i j odification 4 of
@?’htt)%%faraen [TOMBI{?&@ %qzﬁ]}agébgf%g%%%gph “tive view of a fourth

modification of a first embodiment according to the present invention,
wherein a rectangular parallelepiped shaped metal case 210' which is

form&M oplkicstign t 1 6reriered H a shape of “L" from an end of the case
's tagkyveldrd 49 2.RfRA20MpadRRe VIRHXNG GeaRACHRRIRER ANdthetirs

the case is bonded to the PCB with an adhesive 140 and finally the
enolbaiiventsangoeding to the present invention, wherein a rectangular paralle epiped

shaped metal case 210" which is formed with a skirt 216 projected in a shape of "L"
from an end of the case is tack-welded to a PCB 220 by a laser to fix the case to the
PCB and then the case is bonded to the PCB with an adhesive 140 and findly the
adhesiveis cured.

Referring to Fig. 8, the PCB 220 is mounted with the MEMS chip 10 and the
ASIC chip 20 and is formed with a rectangular connecting pattern 221 on its portion
which contacts the metal case 210" Since the PCB 220 is broader than the metal case
210" connecting pads or connecting terminals for connecting with an external device
can be freely disposed on the broad PCB. Preferably, the connecting pattern 221 is
formed by forming a copper clad through a PCB manufacturing process and then
plating the copper clad with Ni or Au.  Preferably, the width of the connecting pattern
221 according to the fourth embodiment is wider than that of the connecting pattern of

the second embodiment to correspond to the skirt 216 of a body 214 of the metal case

11



Referring to Fig. 8, the PCB 220 is mounted with the MEMS chip 10 and
the ASIC chip 20 and is formed with a rectangular connecting pattern 221
on its portion which contacts the metal case 210" Since the PCB 220 is
92(amEnssthan the metal case 210" connegitéagl RPEE ki 6AMNGCIKB E11PI03l985986

for connecting with an external device can be freely disposed on the broad
PCB. Preferably, the connecting pattern 221 is formed by forming a

per clad through a PCB manufacturing process and then plating the
copper clad with Ni or Au. Preferably, the width of the connecting pattern
221 geeoniing tadbefourisembadineal isavdtigebiua thrbefibging an opening
connecting pattern of the second embodiment to correspond to the skirt

whighhf o FBof4Re WSS 884 /RPED! wrfa@%@“ﬁﬁ@%&l'%é@@@dwasaasound
H&%@T Wi pA \?\%Bb%ﬂ %%B% \63?%194‘.8 Wﬁf?th&’ﬁﬁ e h
220, w ce thereo

erem an upper surfa Is formed with a sound hole 212 or
atectiygpadbednditicarsefbody 214 is formed with the skirt 216 projected
outwardly on the end thereof.  The skir 216 of th metal case 210'is

ligna e LB oh SRR Aoh 8 251 A BER 308 cier e 221 o
(R ooty HeldGch NGNS 2R0RINERIASEERORNPIID it e (o

case to the board. Then, the case 210' is adhered to the board 220 with
snmvamr@ﬁwmmwebmr@kmnmm@ﬁg s[adbeifid 0idreBasrd 220 with

tﬁ bEd ?ﬁﬁg i 9 Is a sectional side view of a fifth modification of a
e 60 Fﬁ é@ Ha]r% 9'?8 B?% Lthvention. According to the
silicone based condenser microphone of the fifth modification of a first

embodiment of the present invention, a cylindrical metal case 110 is fixed
to a bYadificat i fnheshansntdan the case by provisional spot welding

d 5
o, TR AR L e

acgondicyto rgsasatt olvarmiein PCB 300 of a product having the
microphone on a part side 120a thereof. In the fifth modification of the

presEHCRTARIE B 5t (CORRERRY FRRFRRZRS e pRBORGY, 1t HHE mpeitication
dP HFLEUADEIRARS iRl A EIRRSHAHIBHNLARES TAX B to 2

provided. The reference number 130 indicatés a provisional spot welding
hweiat 120imineet ifsdoctzanidirigahthe oasesloyi poote sronsh igpa2@daliag and then the case

é (r%? eg%é ee[ | board %é%& reizsﬁ ﬁi?ﬁ% é%?f the ﬂ@@%ﬁ\,\%%ﬁ%g ermingls
TREHHION SLEMBIASS RARVESHAGking PR BIILPA Rl PeBIBE ok Broduct

where the silicone based condenser microphone according to the fifth
hed ogitagion ePehens cse atpactde L aniberaeld |8 fhedédhwitadifigegrof the
mserttlnr%hole 3QOa for M ntlnl%rthe gase 110 of é%e SI ﬁ,(])ne b se

R GRdenser ;[#I)Qr‘op ona and the connegt?rqge; pads corresn;lf% {n E{
example. That is, two to eight connecting terminals may be provided. The reference
number 130 indicates a provisional spot welding point. Further, if extending the
connecting terminals 122 to a circumference of the board or the reverse side of the part
side, heat transfer of an electric soldering iron isimproved, whereby a rework operation
can be more convenient.

The main PCB 300 of the product where the slicone based condenser
microphone according to the fifth modification of the present invention is mounted is
formed with a circular inserting hole 300a for mounting the case 110 of the silicone

based condenser microphone and the connecting pads 302 corresponding to the

12



connecting terminals 122 which are formed on the board 120 of the
microphone.  As such, according to a structure of Fig. 9 showing that
the silicone based condenser microphone is mounted on the main PCB

92300t metal case 110 projected fror sheat AppECEREHANO! KR POrLeI%085986
120c of the board is inserted the inserting hole 300a of the main PCB 300,

and the connecting pads 302 of the main PCB and the connecting

SR RSB GIS SIS ONFERELRY SRR R0 ool

accor oamoun Ing me e present invention smcet € case

110 prejeathd oetidimg hoaadsalitha endtreptloesiwiniser tedtinte theicone based
inserting hole 300a of the main PCB 300, a total hel%ht t of an assembly

CRBCISTEM TSR PE 45 FIGHONER RS {RE 1818 Rk PR B Akeb SemRt}0 projected
f@%%ﬂg’véﬁﬂ]%ﬁg B3R BPHY@B&‘P'&?J&% Fﬂ%d&%ﬂ@ S &ﬁfﬁe‘%&*ﬁ hole

connecting terminals on e reverse Si e part si

30@aeif thibarehy EﬁBleﬁﬂy aavitng acmmcterf@rpaﬂsmﬂmgfaﬂpmrhahl’EEB and the
roduct. Referrl in to, Fi 3059 the board 120 js mounted with the

"h Bf'ib“élr?dl ?d*l&?ﬁ B PoRBsTELMease tiHeGilicone
baseggandenseriie PhRNAHhRIUMNEIMIBraEHCHRE RN &itRthe case

pattern 121 on its portion which contacts the metal case 110.  Here, the
ﬂ&mw@wrfméwg@@@@ofahmg:@Mm ks Degertaiti Hiodhe, iaerioghel e 300a

ey ECH A 7L R T ey LSRR P theron
igfeuRrahAaRs: mm@mw MhenitheaonielrbationienshHepdikaving

Further, the metal case may be plated with Au or Ag.  Further, as

(BRRAh1¥ERGNGS OB TG L OIS BIFFIR AT T (YGISgR ot the part
R R SRR RS AT TR

moreRefsiting erfarmedki g/ eatheiidar i itho iy mtuetedisvithtthb MEMIS Eep 10 and
drawm& the connecting terminal 122 may be extended up to the

thRArmée PR AW e 1A R Plo IR g EE e Gadines i crophone

&R RORIMRANSIth a circular connecti ng pattern 121 on its portion which contacts the
metal case 110.

Here, the board 120 may be selected among a PCB, a ceramic board, a FPCB, a
metal PCB and the like. The metal case is formed with a sound hole for collecting a
sound. The metal case is made of any one selected from the group of brass, copper,
stainless stedl, auminum, nickel aloy and the like. Further, the metal case may be
plated with Au or Ag.

Further, as shown in Fig. 9, if extending the connecting termina 122 through the
circumferential part to the reverse side of the part side, a heat transfer of an eectric
soldering iron is improved, whereby a rework operation can be more easily performed.
Meanwhile, although there is not shown in the drawing, the connecting termina 122

may be extended up to the circumferential part of the board.

[Embodiment 2]
[Modification 1 of embodiment 2]

13



Fig. 10 is an exploded perspective view of a first modification of a second

embodiment of a silicone based condenser microphone according to the

present invention, wherein the microphone has a board which is formed
920xtbga4mUNd hole, and Fig. 11 is a seqionahyigpivienoniNG:: {Ra0:2005-085986

based condenser microphone shown in Fig. 10.  According to a first

modification of a second embodiment according to the present invention,

as shown,in Figs. 10 and 11. a cyvlindrical metal_c 110.having a c¢los

Cope Badds o i e o o S UL PP o 5 o

emboalmnted viitt asMEdMES otid1 ontienasr Afiiléiophiing Caatistdntp i etlevjthesent

;asound hole 120a by a laser to fix the metal case 110 to the board 120

BV WhErEisH e 3 OpRANSARaRPARE WhiGh 13 orReritibe spunsbhgle, and
pE s s T A G
fpgsi®, silicone, urethane, acryl and cream solder.  Referring to Figs. 10

and 11, the PCB 120Q.is formed with a sound hole 120a for collecting an
oxterASPISITR Red 1A CROHEISHIAR FlaRRSnD. FIRO R th e to the

RO ReAhE ASiRoRNRE oundrifa CentsAitRpre nfattiate o aBng a

is formed with a circular connecting pattern 121 on its portion which
atosad cispeiesitie taltagksaveltiod Me arvahiectiaighpaitshintiede ¢6 adiEBdre which is

the drawing, if sary, the board e maunted with a capacitor or
R LA B S et A SR T R Y A RS e
190 BRdaEshat e thetadenessd 190 ¢omneptiag Radatd grANAEEdBINecting part
terminals for connecting with an external device can be freely disposed on

hetw ea dieemess 1A ey Rgl Fateniaiv hereerhet hararnsayaldBppérere

o! Hp%]gth C ufactu C and th ating N ,

tﬁlegre, the oailr%dalﬁ)r?ﬁﬁz}z/ tg%%a é%% a cﬁ?%i@ oﬁrgéfpé\ C‘g%akﬁg% rkrllw%taﬁ) XY,
rebddnduciine epetg) shse padeat conyindtiehicshayednel\irera sthded side
and an opened side which faces the PCB 120 to receive the chip parts

therdif ST hE fetd) @b d hAReStR dattEsrisrmstibifcSouRe fole1aRa for
HEHRG AP LR E SRR HL0GRE hiRiBRhdlie REBRE e B EMS

metal case is closed. The metal case is made of any one selected from
dhip dfbanpddhbraSCodppel) staumndshia zaskenitherizal nuntbke | thBdyGih dstfrermed

R RS S B AR B
Vil rAscakhLishaligRed A BHRWATAASE DEERAEE TR AetbehtaRGBadfhay be

and then the provisional spot welding point 130 Is tack-welded by a laser
nesNtsRoNiH) asavedierceisared e fvrshetdina dectremagrietia noiste B&iAt

Whic%iir?cfeoEWeegegt 56 ng?rc%‘%ﬁ ghl(a\(r)] efﬂ(ej tmh(é}t LG8 12ﬁ1§yéhﬁneﬁt{' ri%&ads or

) ; 7 Col
provisional spot welding s ca he provisional spot welding poi

cbhrecang ftekBiisalirst totheckieBn 204 exughdhdersavisio paliseey wielstisg on

oint 130. Thus, since the case 110 is not moved when the case 110 is

tBE REY R hd IPRCoBNDSEI B BRI el QUDRg N SBHTANGLAiFRPRRb 8K rough
A BRGERLPR AR A&B*GQ&@%@% rﬁ)&ﬁ%ﬁﬁ%rp AR LA MO RRITPMARY be

In a correct position. Here, pattern 121 is connected with a
PAB) ch tmrammabdasl, wheEBoifahemamddaBcase 110 is adhered to the

connecting pattern 121, there is a merit that it is easy to eliminate noise by
interr |Hﬁ%f€@?rﬁm h‘?@ gdigdrical shape having a closed side and an opened

side which faces the PCB 120 to receive the chip parts therein. Since the metal case has
a structure for collecting sound form the outside through the sound hole 120a of the
board, the bottom side of the metal case is closed. The metal case is made of any one

selected from the group of brass, copper, stainless steel, duminum, nickel aloy and the

14



According to the microphone assembly packaged as described above, the
metal case 110, as shown in Fig. 11, is fixed to the connecting pattern 121
of the board 120 by provisional spot welding of the laser and then the

920metaBasse 110 and the board 120 areagpsgeA ypiticdhenadoesire 142005-085986
wherein a space 150 between the metal case 110 and the PCB 120 is

served as a sound chamber. Further, the board 120 is formed with the

ou le 120a for collecting,the external spund, whegein the board 120
e T HE el R T SC DR RN A AR e O 1) have
\B9idesisgsosiinth teea gl dajacp andatienkeurface of the PCB 120 to

prevent distortion of a sound wave in the space between a main PCB 300

and tHeerIErR e &1 ki oHECHRIMBE FOHARI BGrREETG 4b RhHEIRGB 20 and
B B D o L Rkl o

ttier camghl 10 ool tite hokrdl 220to &\ sty aat] sunifags pabtt indhielC B 1@ tneSdmatiadisn the
accordirﬁ%%éo the embodiment of the present invention, if fé(éendin the

SR hg 1Ry ARRIPIY IR AR GRtRE PER Q48 oaf Pt
RS SIS0 TIROSSBARTRANGS 1 TR L ISAER BBRvisional spot

terminal, whereby a rework operation can be easily performed.

wesldme lposhicl3h gl thist seerihe opsobld) ds oot dheyad Wheptee eesadensiedhered

T T e
thétizadnaio spynHdPEE3A0D Qinchlqsdinsinegl ¢xteraairsoupesindiereinde the

main PCB is formed with a sealing terminal 306 for sealing the main

BB 5 $5RIEToG S HHAISEORN B A Wiy  the metal
R o AT e P A S A sy o

dhiaalp26 Aci ssigysroading ig toese ronethingutaidvinals 123 and 125 of the
microphone. If connecting the microphone according to the present

inverRerPiRli decthe-m eenBonscPsPRIdy) RaFkaeed mteRraiesl ey e metd
clagig LMol iW‘?:i@‘.aﬂ59?&@@?@%%?%5@%3{9Q@$ad 120

then passes through an area sealed by the sealing terminal 306. Then,
i erexiaiorsd spandélowletted lidaead thendbemoketablead? 0D ehe board 120

microphone PCB 120 to the inside of the microphone. eanwhile,

S AT e E R R R NI
thewaNEle iQRdRNRPasEignM @IS ihs parts are not mounted. However,
according to an alternative example shown in Figs. 16 and 17, the board

may bertiagimdeviaearthd b improrsl 1A te sripddiaenizbafotiroliesting the
chip 10 is mounted. .In the alternative. example in Figs. 16.and 17. th
Sl A R SR B e 200 ror

ed into the sound ao irectly

PAIPREG SHdEBLAH bR VHONIBy cloilidangRiaisthee phoagsie dVedditsticnrface of

of embodiment 2]  Fig. 12 is an exploded perspective view of a second

theooRE B akShte ey ERoH g tiBd AfnfetaURE AR e PR BEMYGAN &g PCB
; i | ’
HOHRNR PR Ao R Ree O R EE T3 120 pnd o5 for

dopaedt2ig0witth the asteesal edéviGe Anaproengnio tbeesgrtomtheh aofifibaticonoécting
the second embodiment, the provisional spot welding is performed on

b
(G Rz Ay L2 S <o Sl el peesisa g iR eBL PO R B 022 to 2
dPipviiA Nl BRet seldined®ini® 138pedially, according to the embodiment of the

present invention, if extending the connecting terminas 123 and 125 to a
circumference of the PCB 120, an eectric soldering iron is approached to an exposed

surface of the terminal, whereby a rework operation can be easily performed.
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Referring to Fig. 12, the PCB 220 is formed with a sound hole 220a for

collecting an external sound and is mounted with the MEMS chip 10 and

the ASIC chip 20 around the sound hole 220a. Further, the PCB is formed
9201baaasctangular connecting pattern Rkean ApasditsnWaichkor sk es5986

metal case 210. The connecting pattern 221 is formed of a copper clad

film by a general PCB pattern forming technology. The board 220 is

formed. with ealing.termi 120b for,sealing the sound hole 220a by .. .
e e A ol R AR Ol n is

riigEsH thetntiin POB B0 L1 wadrRdN RFgats between the main PCB
300 and the microphone.  The metal case 210 has a rectangular

parafatsiHEhienE e Haig R B fErh GUhTeRErabs RECTopPnS s mounted is
A | e

AR W e Pty SRR P UTRESHT R IR W Herein he

roaisePTR s fatigeddvith theedimyetitigeh 306 fior22H v hieehma rds2@daae 3000

then the provisional spot welding point 130 is welded by a laser (not
0 I RS T B A DL 3 4 iy S LSRG ot wave

iARRESHR ISWEBR IS PGHPHRr 806 the mRTopRRIE FIRtRaSeBMRR%CB 300

board are connected and then is cured, thereby finishing microphone

ip foiaging! tiHepsnehengarans Silzcpaasnonding io tompertiedingtkearnelsid3 and

t miFa;[b wherein if the metal case 21§gis welde(]i_ﬁt)o the co nectﬁgbg[ i
18 B3 MHOR G mdrCHIRETE I (D EiRRICHR ARG e presen

iVafieptingn are rhalie FER oM Bheosiriee 304, RCExBMEFaRiNES collected

assembly which is packaged as described above has the same structure

(BEPvGD 422 TP, SOOI BRPDLE, e R B SR A e eessiaoh an
e R R e, e e e s SR o

thesougithpdie tROpee seninitveshise POE 10 ta thdinditedintieahicasgshdds)
which is formed with a skirt 116 projected in a shape of "L" from an

operf¥EENEYpeLEdBGI B tIe WET BPHblieaion 11 §y 191 43 PRskigEormed
WRREIHR LA R diNGR 3 aHBE St this BRI HHIEMIRE). However,

circumference of the part where the case is connected with the PCB.
&Redaimgd d@r-alf el Bt iNeeRaDEpEZDIdsy foimrte o thaihek 156 theboatd 129 ddédormed

R R Y G R RS AR P At o e
PRI 2k PhpliSi REiRME hith 1co RS AhaIRsiALEIREAD Nt iFRUBINd hole

there is not shown in the drawing, the PCB 120 is formed with a sealing
T2vanah dina bow dshirsstticpaseegititiaughdbe MENECIIDR yibiEritheslicpiragm.
hole 120a of a bottom surface of the PCB 120 to prevent distortion of a
sound wave in a space between the main PCB 300 and the microphone.

Sinceneiibieatiarl20fisrapeanaaihzin the metal case 110', connecting pads
or connecting terminals for connecting with an external device can be

freel} @ispode b PRI 4 SeS! veriatafy atroedh g aedh fssecond
é%B&%BMt?&EH%@ tQ Qﬁ%@ﬂ%ﬁh%&,ﬁﬁﬁ\ﬁ’?ﬁ%@ R PHNE epiped

process and then pfating the copper wi u. Further,
epiet adyal thase 210 of tink-vos dedt tio g hatel 1222 byaedesdinantbthiza thedase is

modification is wider than that of the connecting pattern of the first

RLiHIE RPESHe b UG & PRNERIVE 148 A e dHad 4P dhgsecond modification

of the second embodiment, the provisional spot welding is performed one by one on
each edge of the square shaped case 210, thereby forming four provisona spot
welding points 130.
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The metal case 110’ of the third modification has a cylindrical shape
having an opening which faces the PCB 120, wherein, since the external
sound is collected through the sound hole 120a of the PCB, a bottom

g2cotasamf the case is closed. Further, ldpegyAldpti edtiba Kaxe KRA0s2005-085986
formed with the skirt 116 projected outwardly on the opened end thereof.

The skirt 116 of the metal case 110' is aligned on the connecting pattern

121 ?{e?he?rlﬁga% il—'lzaa (??ﬁ%lwn %X&}%?o%r% \ ig,v't&}c]g-w&l%%d to%%(?%l?gra égllgcti ng

120 using a faser € case to the board. he cas

ahlExierndhergstitaritie HamishtedOmithttiee N eiveS i vhi p 4D tarfthisle ASIC chip 20
microphone packaging. [Modification 4 of embodiment 2] Fig. 14isan _
BRSO BRI BElR BTt olIIPEB ARSSTSH b7 auissigadtiar connecting

2o O W B (R e AR patten
22Dbjedteched afsheqapaf Clad fiicnm e gpesraldRERI uHi tive tarse ng veehthetbyy al he

PCB 220 b | .. Referring to Fig. 14, the PCB 220 is f d with
R ST 0 B, e T ST Y A e e by
BMEMSERPHO SRR LBiP20 FHA B Re P B i mertdfifevent

a rectangular connecting pattern 221 on its portion which contacts the
dhstar] amekbasponcvave i haHerecibatiweghthemaniRCBralamndithe MTRORNE.

is formed with a sealing terminal for splder-sealing the sound hole around .
e ST T S5 b L v oHLAS 5 A2 B S g Opening
WD gt FBBPIAVEE SrSRARR BRRRAR SsHIA i B ebi dHIaRebtith the
microphone. Since the PCB 220 is broader than the metal case 210',

oA deling2Padt hieksrrbchngademirdliees ol Himeasig egetn external
devi - _ |
o A L AT ST FI o o

tpemenabRUBI omahgiar e dghg resias $301d et deol aiirl ther ¢opastionlapitwrix the
Ni or Au. Preferably, the width of the connecting pattern 221 according to

GRE rdRntentBe dieRAr BNidéPeRarithatdiei¥ccdiRetRirPRigtbrip oftfevhole
WS PAAQ ARG S IBb & OEShROM P Hh s cured,

metal case 210'. ~ The metal case 210" has a shape of a rectangular
tpenetie | &ipiskicdavilcppphanpe packagingh fadeethting® CBnRGinghestliern 221 is

R L R LR A5 ST oo
dHhEaRSY DIREMEIMItHEE S dth tPiRiEGied QusparlyiRfiHie ABRBak:f by

end thereof.  The skirt 216 of the metal case is aligned on the
| BteAfRtinggpier eall exteddfenttiartsiZi20 and then the provisional spot

weldi 0int.130 js welded a las r.bs(not sho G%t fix. the case 210! ,to
the naE S T p S B SREA ARSI A (Rt o8 S5 FaC8 ame

fiteurdesnreaidhel parionteiic g casthereidhepleatd andilher mitted to
cured, thereby finishing microphone packaging.
avoid arepetition.

[Modification 3 of embodiment 2]

Fig. 13 is an exploded perspective view of a third modification of a second
embodiment according to the present invention, wherein a cylindrical metal case 110
which is formed with a skirt 116 projected in a shape of "L" from an opened end of the
case is tack-welded to a PCB 120 by a laser to fix the case to the PCB and then an

adhesive 140 is applied to the whole circumference of the part where the case is
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[Modification 5 of embodiment 2]  Fig. 18 is a sectional side view of a
fifth modification of a second embodiment showing that connecting
terminals are formed on a part side of a board and the board which is

920moowaas with a MEMS chip is formed wilfeghsopiiitaa ROItRIP005-085986
where the MEMS chip is positioned according to the present invention.

According to a silicone based condenser microphone, as shown in Fig. 18,
a cvlindrical, m se 110 having a bottom surface which is closed is

i

oard 120 which is broader than the metal case 110 and is

formegfetitingh eosPigndLBoled 2@Bfarool e ¢ngeanartethal somtchole 120a for
adhesive 140, wherein the board is formed with connecting terminals 122

Glreking R SeiEBE WA BBANRERAINISHYISD N6 AT BBipBLa G the ASIC
| _ . e 70 e
é@)ﬁg%t ﬁ%&;@étﬂ%ﬁﬁﬁ)@?&%%ﬂ ARAL RS Eﬂ%é‘?ﬁge 'palfém 21 on its

B 300 product having the silicone based c microphone
pafrtioe jprid sk ebimeetstios efaroasel Moh Al tiocglathesddimy Swe300téatrawing,

oo s LT e e
186 ARl 4R&VBIGRRIRIODES B ABoReAT &dReldhen@istaPeeio prevent

As such, according to a structure of Fig. 18 showing that the silicone
dhstespbai desmmdrmiavepherRpasebeivee tba mhamiXis BOBaed dhervi anephbne.

L T
teanitRRSING RBAse3PHgON e M it dritaB RObE @I Poneedip i giBiRplh 1R Bioad

the microphone are connected by a solder 304.  Thus, according to a

PREumiagikhn deesomepias Pata0epfimedridefaientisa copgrelatissugh a

AR B R TR s
Fuesentpreferdity) ihéwaititheh theicohaetines eratdynasst rabdedtinb e tie third
conventional microphone havin%Pt%he board which is formed with the

"RerhicEtAD tevirRIdEA thet dvEle CXmetnthBgierh Shdhe drsbmedification to

ﬂ?&ﬁi&%?@tﬂmﬁiflegﬁhmayc%gde”“y saving a space for mounting
a part of the product. [Embodiment 3]

The meta case 110' of the third modification has a cylindrical shape having an
opening which faces the PCB 120, wherein, since the external sound is collected
through the sound hole 120a of the PCB, a bottom surface of the caseis closed. Further,
a body 114 of the case 110" is formed with the skirt 116 projected outwardly on the
opened end thereof.

The skirt 116 of the metal case 110' is aigned on the connecting pattern 121 of
the PCB 120 and then the case 110’ is tack-welded to the board 120 using a laser (not
shown) to fix the case to the board. Then, the case 110' is adhered to the board 120 with
the adhesive 140 to finish microphone packaging.

[Modification 4 of embodiment 2]
Fig. 14 is an exploded perspective view of a fourth modification of a second
embodiment according to the present invention, wherein a rectangular parallel epiped

shaped metal case 210" which is formed with a skirt 216 projected in a shape of "L’
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[Modification 1 of embodiment 3] Fig. 19 is an exploded perspective view
of a first modification of a third embodiment of a silicone condenser
microphone according to the present invention, and Figs. 20 and 21 are

9260343l side views of the first modifiqatAthsi ciasiinGt KIRQ0£005-085986
condenser microphone according to the present invention. Here, Fig. 20 is

a sectional view showing that a phase delayer 150 is attached to a case

110,.an Fig. lsl tional view, sh inq_ﬁ@ h elayer 150 is

fer actﬁeeg% a %‘éi:gﬁé%cagel&(\:’g%lra(ﬁr%%tg a ws% mo iﬁecﬁ:%a%egn, as shown in
Figs Rédeiad te ¢ytinddcaheneiBcase islfowhichvstfothedoniith Hitdizstoa for
sound inlet hole 110a for collecting the first sound is tack-welded to a

GoH&r AW PRI EBAVRATONIESR YR 2AVHRY BrF N O e the ASIC
PR PIfd e sess s A iRd 6P TRAANARF IBRALARG R 2500 its

PCB 120 are bonded with an adhesive 140. Here, ve 140 is
Enniyaonehsethamiptdimtnethnetgh cage @fl 6o Adtcigh dmoeys narsbomduictive drawing,
epoxy. silver paste, silicone, urethane, acryl and cream solder.
RErR A7

BNeE A 2 SHRH GRS T LRI SR B MBS g grapgund
thE iithdNRof>006P & hEshSIRFERLIVIHE PEEC YRS EOPRERIHIRASIEEM of a

121 on its portion which contacts the metal case 110. Further, the board
SDROdSMareniedavaiace bebeean theoneid iREB 1ifle arbEhéomiespbang theSince the

S R RS A R e R g
foleddnpletiadavith Finsadinel Rieldeeas beoredar thpspdainpiaheasedd PCB.

connecting pads or connecting terminals for connecting with an external

RiglatblyatNecAESTIG FeEed o the HBReIRY BOTHE Srivaeeh gl padeiongh a
G BRSO PR DR o, o

Priefegalthe theanititl26f theyctrmectichatteara?iiedeoriicigadtREBtreembtal ment
PCB. The metal case 110 has a cylindrical shape having an opening

IR Widerriansiibab 18 qomestieg eRfeh o' dhe {BBRAA MRk IR PP gsPond to
tHQQ@?M&&%@&ﬁg%"@gpfﬁ@qugtg&eﬂbﬁt inlet sound hole 110a for

collecting the first Sound. The metal case 110 is made of any one selected

from Tihe gnetap ofdera<) duasparsstpmles sistectingiul arimanal | siedigkedllbgving an
e e B S B A 5 Bt
thRX(IpE @S'$Blind hole 220a of the PCB, a bottom surface of the case 210 is closed.
Further, abody 214 of the case is formed with the skirt 216 projected outwardly on the
opened end thereof.

The skirt 216 of the metal case is aligned on the connecting pattern 221 of the
board 220 and then the provisiona spot welding point 130 is welded by a laser (not
shown) to fix the case 210" to the board 220. Then, the adhesive 140 is applied to the
whole circumference of the part where the case meets the board and then is cured,

thereby finishing microphone packaging.

[Modification 5 of embodiment 2]
Fig. 18 is a sectional side view of a fifth modification of a second embodiment

showing that connecting terminals are formed on a part side of a board and the board
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projected from an opened end of the case and the like. =~ The metal case
110 is aligned on the connecting pattern 121 of the PCB 120 and then the
provisional spot welding point 130 between the case 110 and the PCB

92¢120034%clded by a laser (not shown) tr dbedhe ppREalidA KOhaiFoand086-085986
According to the microphone assembly packaged as described above, the

metal case 110, as shown in Figs. 20 and 21, is fixed to the connecting

PRIETL ARDALG RORIAEIA B RIQYiSiBNa SR LClHng oL (18258 AR e

en the metal case IS bon (o) oard W e a sive

thé M Evigheiip Topashiprdlatayel iptd b siakeadi oveanyrone of the case
110 and the board 120 to delay the phase of the collected sound so that

the rIEFSHHBEh AsHiRPRPRIEEhERAeBRRE CropinRRe ASIRAMERIE £39 48, @

[ TREINOREMS RERIRALS dabal L Hrranie ﬂ%é%v'i hed t

Jg(terna device on aﬂgfobttom Q@réoe t:?1ereoatf,%\‘/?v‘?'nerein tr|1e num ér g&%e 0a

bend @ 20nghiemnsnalsad @ I ramct i Bhetah cdme A0 dnckig iibriBed lvihttine sound hole
ing terminals 123 and 125 is electrically connected thro

connectin ugh a,
1208.1Gh FOEC P 1 SXAHIRh A0 P AL VBB Al R grmed
R EoRARRRAYMERhiRIE 8 PFeRANH B HPRet &I RITH I RBHREFRG HREEND2 of a

terminals 123 and 125 to a circumference of the board 120, an electric
reald &Xii) 30 ofappduaidnding the reigiogikens wriadeadiside 12omihereof.

gﬂi@blﬁ?i ﬁ%@g@?ﬁ%@é@%@ easil %erf.orme . [Modification 2.of

AV e PR 0T P 58 LBl ophone
anestfigation ialartivrisfoRRAMANS acseul R gristRgIERERIGRYENHRLnting the

wherein a rectangular parallelepiped shaped metal case 210 which is

qaFIdA iiihersdi peoe SaaroREeHSTe aphoPe e dsiie s vshdbepereecting
LT

ucbfitha thieropisenis adhered to the PCB with an adhesive and finally the
adhesive is cured. = Referring to Fig. 22, the board 220 is mounted with

the MEMVEENPIF ARG IReAAEISHHPE I Hhdlf RIRYEDVIE e stlicang based
PR R BT HRGUARA A H6 At PRUD SR e AN OB Brlfisred

MEMS chip 10 is mounted. Further, the board is formed with a rectangular
foamribetiegtrahiporid@df dinetpar tpsdeitdi?Ochit thedrtiarct ssthnsameddheasseit @y hole

Ens comneding paiein 221 iz mace SLRCORPE RN AT e
connecting terminas 122 of the microphone are connected by a solder 304.

Thus, according to a mounting method of the present invention, since the case
110 projected from the board of the microphone is inserted into the inserting hole 300a
of the main PCB 300, atotal height t of an assembly according to the present invention
is lower than that of an assembly assembled when the conventional microphone having
the board which is formed with the connecting terminals on the reverse side of the part
side thereof is mounted on the main PCB, thereby efficiently saving a space for

mounting apart of the product.

[Embodiment 3]
[Modification 1 of embodiment 3]

Fig. 19 is an exploded perspective view of a first modification of a third
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The metal case 210 has a rectangular parallelepiped shape having an
opening which faces the PCB 220, wherein an upper surface thereof is
formed with the first sound inlet hole 210a for collecting the first sound.

92(filmeaBetal case 210 is aligned on the easreasijgpipeitRimNRL /iRh®R0B5-085986
220 and, if, then, provisional spot welding a connecting point of each side

of the case using a laser (not shown), the provisional spot welding point

$ 0001%%{00 nairs'ifl'i:ci%hg CI qf(?rg%megﬁghéﬂ% gr(:jc% &iyﬁgeté?s 'ﬁs ngelH%dl rtlegﬁti on,

he whole circumference o art where the case board an

dhe Filgscroeshdofiniehsaticopahg de ackagitg fiterendbigi carsreetitg directional

pattern 221 is connected with a ground terminal, wherein, if the metal )

FACNS LONEERRH 8 FOPRENSHATROEHRY s PrEsentHARIOR. hisre thig gk Is a
i i it . ) i I N .

R T o e P e e S g 212

sastenabiyenhsbbvisngebkibiheglsase ddeyibetbalesitdohadtiteadaoael 4R0cture

as the microphone ass%r'ggilﬁ of the first modification of a third

embOFRENDE RSP 3 RS LI o PR QUEEN tHETUH R ek mAgH Rhimeta
deemitahihavatadengiiion: iredifiGaiona Abrmaedireerbifbting e firs

23 is an exploded perspective view of a directional silicone condenser
wiioebisHanke Welvied) ta bawaldvZ0iw ftmisoweithted widand Edifiokils thand an

AR e T B emdan S LB BRI ST e e Mo e
tROPCIBA20 HEERItad iAth AResiRRIsSTDNe¢enteNagHeINe aaboREr S one

shown in Figs. 23 and 24, a cylindrical metal case 110 having a bottom
61 peEesk RANEHNG @PHBAOiBPRIECHNS SHANY IMIRIGBRUGN\GR PBPR0IISHHAG Paste,

dhedir ;@%&%ﬂ#gg&&%&%&%ﬁ%ag 120 which is broader than the metal

case e second sound inlet hole 120a for

colleRéngfing se¢hgsl $9Un@bytitechashiaesoe 4 Afbuhteel badrdHe MENESI chip 10
with connectin%terminals 122 which are connected with connecting I£ads

etae ARISICRE B3EhI% \SrEMEc A i § IR FhiEPEPRBHE AREEEBhAL RN its
ARG RARA contAc M nfB AaE ¢ SRR N RIS GLIPAVIB S ed with the

directional silicone condenser microphone of the present invention is
danondcauitt enleit dwlar iB6a fin gdi et BQ Alhef seqniua abinylthie itapertlivo whie the

e LS S B e v
tpEadebmeshamthebrarsl1dag of the microphone.

Since the PCB 120 is broader than the metal case 110, connecting pads or
connecting terminals for connecting with an externa device can be freely disposed on
the broad PCB. The connecting pattern 121 is formed by forming a copper clad through
a general PCB manufacturing process and then plating the copper clad with Ni or Au.
Here, the board 120 may be a PCB, a ceramic board, a FPCB or ametal PCB.

The metal case 110 has a cylindrical shape having an opening which faces the
PCB 120 to receive the chip parts therein, wherein an upper surface thereof is formed
with the first inlet sound hole 110afor collecting the first sound.  The metal case 110
is made of any one selected from the group of brass, copper, stainless stedl, aluminum,
nickel alloy and the like. Further, the metal case may be plated with Au or Ag. The

metal case may have various shapes such as a circle, a square, a shape having a skirt
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As such, according to a structure of Fig. 24 showing that the directional
silicone condenser microphone is mounted on the main PCB 300, the
metal case 110 projected from the central portion of the part side 120c of

920eobaakd is inserted the inserting holexes & pedarin RO B IBROLRPONKHE85986
connecting pads 302 of the main PCB and the connecting terminals 122 of

the microphone are connected by a solder 304.  Thus, according to a

mounting method of t nt inventi ince the case 110 projected
qrro#]c'i%ie oard'o %188 rr%?:o(%rogfﬁaerlgalsse%nsé;{;qgjjl%%to the inserting hole 300a

of the heaieRIGB3s30A0adelRjreaighttné atnhssempurecazing thdPEB 120 and
tgresent invention is lower than that of an assembly assembled when the

B Ve BERYAT AL SPRIOWE! G PG Tt ¢ B RRIVBR s CRsEdd AehtiiePCB 120 is
i (nal I ' | ereof is
e Tor mounting
a parh ctditengrtal thet. mi cropleobe aassehatil y pantaged chsvitbsthH bdul BhdSe g metal
10 and the ASIC chip 20 within the metal case 110 of the directional

AR D GRS o AR el XL TB R PR G PRI 2 the
&%&Q@@Wﬁr@%&%ﬁ%ﬁv@&iﬁ@"@ﬂﬁ@ RerSae@IHROopRM R ¢ase 110 is

central portion thereof, and the phase delayer 150 for directivity is
handetiad tbethoarsitié0oivtte thesedarsheidt hdlortiedal Frephosdtielaylr 150 is

e AR R R AR s FR B R e
et sislhakieaene At optishéhes BRiRtc iR char DEsREfENg to the

packaged directional microphone assembly shown in Fig. 24, the metal

caseFHIHES fiRePRAACL P S Tounemhivhlis FrBupRERDWRATING M ERARRid25 for

A 1S 102 Y A A e
thatiodhaeatitine sévenibdlS. 1237 hedmemiheasdd ildsdosiyled Bt thie thestonnecting
sound inlet hole 110a for collecting the first sound on a portion thereof

teghadsohagtoldp bsRisH Hthe MRNAeE Iy aughA digegbdel § Ag4do a chip
JER BN SRl BRSO IRRNRGHRASBOINY present
sound on a portion thereof corresponding to a position where the MEM

i ohenitidnjs frevtentizoy Tiescenioeati ngsastomb0liR3aachzit toathisausickecotetad the
first dinlet hole 110a. . According to thi t f the third
o RS BTG SEPthi S AR R o ARERroR 5 B, the
MR AicaHan SPuRsHIBERAh LARBPaEHEHEBHARIthe phase delayer

150 and then its phase is changed, thereby obtaining directivity. [Industrial
Applicability]

[Modification 2 of embodiment 3]

Fig. 22 is an exploded perspective view of a second modification of a third
embodiment according to the present invention, wherein a rectangular parallel epiped
shaped metal case 210 which is formed with the first sound inlet hole 210a for
collecting the first sound is tack-welded to a PCB 220 which is formed with the second
sound inlet hole for collecting the second sound by a laser to fix the case to the PCB
and then the case is adhered to the PCB with an adhesive and finally the adhesive is
cured.

Referring to Fig. 22, the board 220 is mounted with the MEMS chip 10 and the
ASIC chip 20 and is formed with the second sound inlet hole for collecting the second
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From the foregoing, the metal case is tack-welded to the board by the
laser to fix the case to the board and then bonds the case to the board
with the adhesive, thereby decreasing an inferiority ratio and

92(toB0gHBENing a joining force and thus kRN ARG fcaienhAICH IrTORENES-085986
and highly resisting noise from the outside. As a result, the process

expense is saved, thereby sharply cutting a total manufacturing cost.

sE“grg‘gn ine %%%Ygaﬁg%%}ec TG PrRSCas | go‘“'ﬁ%@t%r 3¢ W0 Board is

remo he metal case 1s 10| to't ‘whic

farmeated tWIHnr@@t@dgmaercameamh@rpattwmtszzmtbrthaeam@wemmebwacts the
enhancmg an electrical conductivity between the case and the PCB and

RS &%R&Pug%@'&ﬁ!h &%ﬁ‘?ﬁ@?@ﬁ@ﬂ PBYEB AR thEBEROE G FRAREIS B M
tH Sﬁgﬁl[ﬁggﬁggﬂﬁ%g ﬁﬁlﬂgtt&ﬂ%l case. Further, since a

PCB Is not limited by the size™f the case, the PCB which is

usedTibe timetahicasp240ehis feerdpt alesilgn euy dH eleddyetb singpg aviogsan opening
sh%%es of tfhrmlnals Further, since an assemblln%%ork can be performed

RGPt AHER ARG R o lSEe0Tal PO IR e first
SRAPRIRHRRIART & ERRdlkiHoraighteliARroduct can be lowered,

whereby a more thin microphone can be manufactured.
9201‘00@3%@6@@&13,@@%@0@& PIANEKPNDE-R0PHUBEHBBLLIAGPSE 220 and,

B A A R PSR DO g
laser (not shown), the provis onal spot welding point 130, as shown in Fig. 7, isformed.
Then, the adhesive 140 is applied to the whole circumference of the part where the case
meets the board and then is cured to finish microphone packaging. Here, the connecting
pattern 221 is connected with a ground terminal, wherein, if the meta case 210 is
welded to the connecting pattern 221, there is a merit that it is easy to eliminate noise
itself by interrupting noise collected from the outside.

As such, since the directiona silicone condenser microphone assembly which is
packaged as described above has the same structure as the microphone assembly of the
first modification of a third embodiment except for the shape of the case, the further

explanation will be omitted to avoid arepetition.

[Modification 3 of embodiment 3]

Fig. 23 is an exploded perspective view of a directiona silicone condenser
microphone having a board with is formed with connecting terminals on a part
mounding side thereof, and Fig. 24 is a sectiona side view showing that the directiona
silicone condenser microphone shown in Fig. 23 is mounted.

According to a directional silicone condenser microphone, as shown in Figs. 23
and 24, a cylindrical metal case 110 having a bottom surface which is formed with the
first sound inlet hole 110a for collecting the first sound is attached to a board 120

which is broader than the metal case 110 and is formed with the second sound inlet
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a board which is formed with a sound hole for collecting an external sound
and a sealing terminal for solder-sealing the sound hole to prevent
distortion of a sound wave in the space between a main PCB and the

920MguoRE®NeE, the board being mountedkitan AFpNERLIBICRPN KR ThiroBB85936
an ASIC chip having an electric voltage pump and a buffer IC, the board

being formed with a connecting pattern for joining with the metal case; a

ASRE RIS e dueie] R RORAL 0400 FAAETVE Bincn

O the' w oI C|rcum erence o e pa hé me case xed

mmeohnecfsﬂdgyténeumeglzzewnﬁcmem&ttm@mrdmrbmé@ﬁn@qiaﬂ%ee of a

to the board. [Claim 2]  The silicone based condenser microphone

TBREIRERGHY Bfﬂﬁrﬁdv%B%Hgﬂéeﬁﬁiﬁ@m@aﬁgr?@&%&ﬁ%%@@ sseof.
weldjhg @”&Jﬂ&ﬂ%@’é@é@f Wie!Brogut RUASS e duféﬁﬁ”&n%i 1icbRE condenser

S|I|cone ased condenser microphone according to claim 1 W erein the
raithasivaeobthyeqnesset éntedtfoonstiergedupi thif aamdukzmvesenmg/hol e 300a for
nonconductive eony, sﬂveraste silicone, urethane, acr :and cream
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mn&anm@amw%asmwwm% REHIGARNBRE A are

a rectangular parallelepiped shape.
formed on the board 120 of the microphone.

As such, according to a structure of Fig. 24 showing that the directiona silicone
condenser microphone is mounted on the main PCB 300, the metal case 110 projected
from the central portion of the part side 120c of the board is inserted the inserting hole
300a of the main PCB 300, and the connecting pads 302 of the main PCB and the
connecting terminas 122 of the microphone are connected by a solder 304.

Thus, according to a mounting method of the present invention, since the case
110 projected from the board of the microphone is inserted into the inserting hole 300a
of the main PCB 300, atotal height of an assembly according to the present invention
is lower than that of an assembly assembled when the conventional microphone having
the board which is formed with the connecting terminals on the reverse side of the part
side thereof is mounted on the main PCB, thereby efficiently saving a space for
mounting apart of the product.

The board 120 is mounted with the MEMS chip 10 and the ASIC chip 20 within
the metal case 110 of the directional silicone condenser microphone. Further, the board
120 is formed with the second sound inlet hole 120a for collecting the second sound in
the centra portion thereof, and the phase delayer 150 for directivity is attached to the
inside of the first sound inlet hole 110a. Here, athough there is not shown in the
drawing, the sound resistor 150 may be attached to the inside and outside of the first
sound inlet hole 110a or the inside and outside of the second sound inlet hole 120a.

According to the packaged directional microphone assembly shown in Fig. 24,
the metal case 110 is fixed to the PCB 120 which is mounted with the MEMS chip 10
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[Claim 5]  The silicone based condenser microphone according to claim
4, wherein an end of the metal case has a skirt shape which is formed by
bending the end outwardly. [Claim 6]  The silicone based condenser

920MguoRY®Ne according to claim 1, wheraineHieAppiiciti® N0 Ba@B0h-085936
from the group of a PCB, a ceramic board, a FPCB and a metal PCB.

[Claim 7]  The silicon based condenser microphone according to claim

arﬁvgrh:es%‘ én W%%yﬁ%'s%rlsbggws i}e bé) G rndg %Hd"{ﬂ"’h 'gglMcgse 110is
bonded to the connecting pattern 121 of the PCB 120 with the adhesive 140.

The meta case 110 is formed with the first sound inlet hole 110a for collecting
the first sound on a portion thereof corresponding to a position of the MEMS chip 10,
and the PCB 120 is formed with the second sound inlet hole 120a for collecting the
second sound on a portion thereof corresponding to a position where the MEMS chip
10 is mounted. The sound resistor 150 is attached to the inside of the first sound inlet
hole 110a.

According to this structure of the third modification, the sound collected through
the first sound inlet hole 110a or the modification sound inlet hole 120a passes through

the phase delayer 150 and then its phase is changed, thereby obtaining directivity.

[Industrial Applicability]

From the foregoing, the metal case is tack-welded to the board by the laser to fix
the case to the board and then bonds the case to the board with the adhesive, thereby
decreasing an inferiority ratio and strengthening a joining force and thus enhancing a
mechanical firmness and highly resisting noise from the outside. As a result, the
process expense is saved, thereby sharply cutting atotal manufacturing cost.

Further, the conventiona curling process for joining a metal case with a PCB is
removed and the metal case is joined to the PCB which is mounted with condenser
microphone parts with the adhesive, thereby enhancing an electrica conductivity
between the case and the PCB and a so enhancing a sound characteristic by sealing the
case so that a sound pressure from the outside does not enter the case.

Further, since a shape of the PCB is not limited by the size of the case, the PCB
which is used for the microphone is freely designed, thereby forming various shapes of
terminadls. Further, since an assembling work can be performed without a physical force
applied in the curling process, a more thin PCB can be adapted. As a result, the height

of aproduct can be lowered, whereby a more thin microphone can be manufactured.
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[CLAIMS]

[Clam 1]

A silicone based condenser microphone comprising:

ameta case having a bottom surface which is closed;

a board which is formed with a sound hole for collecting an external sound and a
sealing terminal for solder-sealing the sound hole to prevent distortion of a sound wave
in the space between a main PCB and the microphone, the board being mounted with a
MEMS microphone chip and an ASIC chip having an electric voltage pump and a
buffer 1C, the board being formed with a connecting pattern for joining with the metal
Case;

afixing meansfor fixing the metal case to the board; and

an adhesive for applying to the whole circumference of the part where the metal
case fixed to the board by the fixing means meets the board to bond the metal case to

the board.

[Clam 2]
The slicone based condenser microphone according to claim 1, wherein the

fixing meansis a provisional spot welding point formed by laser welding or soldering.

[Claim 3]
The slicone based condenser microphone according to claim 1, wherein the
adhesive is any one selected from the group of conductive epoxy, nonconductive epoxy,

slver paste, silicone, urethane, acryl and cream solder.
[Claim 4]

The silicone based condenser microphone according to claim 1, wherein the

metal case has any one of acylindrica shape and arectangular parallel epiped shape.
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[Claim 5]

The silicone based condenser microphone according to clam 4, wherein an end

of the metal case has a skirt shape which isformed by bending the end outwardly.

[Claim 6]

The slicone based condenser microphone according to claim 1, wherein the

board is any one selected from the group of a PCB, a ceramic board, a FPCB and a
metal PCB.

[Clam 7]

The silicon based condenser microphone according to claim 1, wherein the sound

hole is formed on the board on which the MEM S chip is mounted.
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