[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

920medlogdaor packaging a condensgloreigionbiseatoniNONK R ¢asE0061He85987
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 J1-ET for bufferin ut signal. This téprical
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@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 parts. Meanwhile, recently, .
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technology which'is called MEMS (Micro Electro Mechanical System), a
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in a fan unit uging a micromachining technology which applies a
[ %%%8%%%%? fabricating process, especially, an integrated circuit
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driving and signal processing, it is required to package the microphone
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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,
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Environmental and Interference Shield". The above package has a

structure for adhering a cover which consists of an internal conductive
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agéroblems in that a manufacturing cost is raised and a bondin
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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
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cost is raised and a bonding property is deteriorated due to a complex process, and it is
senditive to an externa noise such as an eectromagnetic noise and the like since anon
conductive material unlike ametal housing is used.

[Disclosure]

[Technica 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



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
92quondseal spot welding an end ok argaatabptisationaN® ardRviichoEs-0085987
mounted with MEMS microphone parts and then bonding them with an
adhesive, and a packaging method for the silicone based condenser
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Invention, there is provided a silico ased condenser microphone
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board with an adhesive; and curing the adhesive. [Description of
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embodiment according to the present invention;
[Description of Drawi ngsfl

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. 2 is an exploded perspective view of a first modification of a first
embodiment according to the present invention;  Fig. 3 is a view
showing an example of a structure for a MEMS chip of a silicone based

o2@mudeaser microphone applied tagreshexpbiditien NG, therp 1es2005-0085987

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

SO o505 R Ll gyl @ packaging process of a
SI con

ICOne base nser microphoné according to the present invention;

Fig. Grig.an expipdednsicpasiivecring of ensetondinadifoatiocamda tist first
embodiment according to the present invention;  Fig. 7 is an exploded
BBREPEUEAFRAAHIH e RPHRSEH dRYEMIBPa first embodiment according to

the pf_qa_e%t ii'gvgﬁ't@ﬁ'iloded perspective view of a fourth 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. 8 is an exploded perspective view of a fourth modification of a first
embodiment according to the present invention;  Fig. 9 is a sectional
side view of a fifth modification of a first embodiment according to the

o2maeegRgnvention;  Fig. 10 is a gersignabplésvising. airs 1 0120i6ca085087
of a second embodiment according to the present invention;  Fig. 11is
a sectional side view of a second modification of a second embodiment

ccording to the present invention;  Fig. 12 is an exploded perspective
vugg\ngjp gq§)§g8§dr moﬁﬂ\égﬁ(‘)gnnbf a second embodiment according to the

presemyingentiprnothérigsstBdasnskienloided perapfieitvendificafianthifd a third
modification of a second embodiment according to the present invention;

%WMM@H@%%W@H% a fourth modification of a
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sectional side view of example 6f mounting a silicone condenser
enmbazimentestitat dirgplorttidyoiesestfmveationijth PCB thereof in main PCB.

Fig. 23 is an exploded perspective view of a third modification 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



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

gz2cunotsgsmodification different to rreskpatippl iebirig N6.: K FiD-2605-0085987
sectional 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 madification of, a thir bodiment accordin the present
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Inven IS a sectl eview IrSt Mo ion of a third
embedioedihcpeca it anisuliheapeessind freeatpod mehi gaskhdsvanethgs. 1 and 2,

AP ACREIA EARAL0 15 Tk wa el 0 & PUB 120 Which 18 mounted with a
MEMS chip 10 and an ASIC chip 20 by alaser and then the case 110 and the PCB 120
are bonded with an adhesive 140. Here, the adhesive 140 is any one selected from the
group of conductive epoxy, nonconductive epoxy, silver paste, silicone, urethane, acryl
and cream solder.

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



Fig. 22 is an exploded perspective view of a second modification of a third
embodiment according to the present invention;  Fig. 23 is an exploded
perspective view of a third modification of a third embodiment according to

920heopBEENt invention;  Fig. 24 isc@epcipphataidn XNew riRIhiPd05-0085987
modification of a third embodiment according to the present invention;

[Best Mode]  Hereinafter, preferred embodiments of the present
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first embodiment will be shown in order. A second embodiment is example
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not moved when the case 110 is adhered to the PCB 120 by the adhesive 140 or upon a
curing process, joining of the case 110 and the PCB 120 can be performed in a correct
position. Here, the connecting pattern 121 is connected with a ground terminal 125,
wherein, if the metal case 110 is adhered to the connecting pattern 121, there is a merit
that it is easy to eliminate noise by interrupting noise from the outside.

According to the microphone assembly packaged as described above, the metal
case 110, as shown in Fig. 1, is fixed to the connecting pattern 121 of the PCB 120 by
provisiona spot welding of the laser, wherein a space 150 between the metal case 110
and the PCB 120 is served as a sound chamber.

Further, the PCB 120 is formed with connecting terminals 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



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 a first embodiment according to the present
920mwentiad, Fig. 3 is a view showing arexAp eafiba RIQICKIReTDRa09BHNE5987
chip of a silicone based condenser microphone according to the present
invention, and Fig. 4 is a circuit diagram of a silicone based condenser
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various shapes such as a circle, a square and the like. = The metal case

th@ 0Ks.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 fix the case 110

to therRpragiAgheliRy). the adhesive 140 is evenly applied on the whole
connecting portion between the case and the board, whereby microphone
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A method for packaging a silicone based condenser microphone according to the
present invention, as shown in Fig. 5, includes the steps of inputting the board (S1),
mounting the MEMSS part 10 and the ASIC chip 20 on the board 120 (S2), inputting the
metal case (S3), aigning the case 110 on the connecting pattern 121 of the board 120
($4), fixing the end of the case 110 to the connecting pattern 121 of the board by the
provisiona spot welding (S5), applying the adhesive 140 to the whole part where the
case 110 meets the board 120 to bond the case 110 and the board 120 after fixing the
case 110 to the board 120 (S6), and curing the adhesive 140 (S7).

Here, the board 120 may be a PCB, a ceramic board, a FPCB or a metal PCB.



between the case 110 and the PCB 120, but means spot welding for one

or more connecting points (that is, provisional spot welding points,

preferably, two to four points) therebetween so that the case 110 is fixed
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case 110 and the PCB 120 by the provisional spot welding is called a

provisional spot welding point 130. The case 110 is fixed to the PCB 120
rqugh royvisional spat welding_ point . since the cas 0
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the PCB. Specially, in the embodiment of the present invention, if
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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
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fabricating technology of the MEMS chip 10 has been known, the further
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buffer IC 24 for amplifying an electric sound signal sensed through the
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amplifier or an ADC. Referring to Fig. 4, a condenser symbol "CO"
indicates an electrical equilibrium circuit for the MEMS chip 10. Here, the
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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 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
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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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manufacturing of the microphone.
structure as the assembly shown in Fig. 1, the further explanation will be omitted to

avoid arepetition.

[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

10



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

920hecadhesive 140 and finally the acteaiva gelitisi chned. VWRIERYGO 0088987
force (that is, an electrical connecting force and a sealing performance) is

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

BTN o g d o T A

nce ratio 1s ased ana a process expense Is save

tHiee telpeshelspl withiting artotal meoufretyiiseds); [iModitigation thefconnecting
embodiment 1]  Fig. 6 is an exploded perspective view of a second

RS cetloAEPIAAE @ ISR NBREREN G Yo e pHealHigh Obfig onnecting
%@%{ﬁ& gwé?ﬁ’&%ﬂ'rﬂaﬂi Ben oﬂ&acB‘%ﬂe'QSF’f‘hié%ﬁ e hidal case.

welded to a PCB 220 by a laser to fix the case to the PCB and then
the cabe ngetaiilcese d 10' tias 8 G/l nulith shapedize sigeaa npdnnadl yiiehddbesiive PCB
is cured. Referring to Fig. 6, the PCB 220 is mounted with the MEMS chi&_

E g’a\% [lecting

128 N BetisE K8 e S Peh B G SdQrveH WD A0S hc o
PRAHE T LS HERIP ATOTS YIHRBIGRNERHS diet TESEERRE4 HindA®Ily on the end

connecting pattern 221 is made of a copper clad film through a general
the@®ipattern forming technology.  The metal case 210 has a rectangular

parallelepj ape having an opening which faces the PCB 220

oot S ke B R BT L iR o e Ryt it Bggm 120 o
thellRcBnPeradhen theeageiabcrsRckli driatian eeedbi® TANNSAENRYl aser (not
pattern 221 of the PCB 220 and then a provisional spot welding point 130,

HOWALIATIX TRy Ceasadhe baar WBRIInG® AesedARectipebaied b thedkoard 120
] - j i Jaser (not shown). Then, the
Vgg'ﬁu{aﬂsgl\% q %i g@iﬁﬁy@ﬁ)ﬁﬁwgﬁ%géc Anecting part between the

case and the board and then is cured to finish microphone packaging.
Here, the cpnnecting} pattern 221 is connected with a ground terminal,

Whe@ﬂﬂqi‘ftﬁ@_iﬁﬁb‘ﬂéf c‘_ﬁggogi'ﬁ%t\?_d]el_ded to the connecting pattern 221,
therq:'iﬁ;.aén%”%ﬁ‘@(ﬂ&@%&%@W@%ﬁolﬁeéﬁ%ﬁrm MBhiFHR 1SS first

collectéd from the outside. ince a microphone assembly which is
quatadd getitaacdarsionip tal thiequeshalsitiversemnevelieetor@ issttngLaas pandly epiped

%sévd;,é%tgllgcaée t?leojl\% h‘gﬁ st A?rﬂa '%tY%’iL'l ggr(t?rﬂ%egré?e&\égignaa 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



[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

92¢abdEBagected in a shape of "L" freroreshexishnEdorcREs: i RAK-E080085987
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.
%Sferring to Fig. 7, the PCB 120 is mounted with the MEMS chip 10 and
e'ASIC chip 20 and is formed with a circular connecting pattern 121 on

its partiemmatzicbece METtBAb @ Meetatqase Jaka| SapnecthenBseBhavdBdsan opening
broader than the metal case, connecting pads or connecting terminals for

WHisRdeaRY RITER cderiAIHR—0ICE SRR teisebda Ored Bigag sound
r%%%lﬁﬁe&%ﬁé&i &%HH?R“F%&B 'ki%i‘s'ﬁo?ﬂ%‘%ﬁim’tﬁé’%%fe projected

copper clad through a general PCB manufacturing process and then

quiatiargl thencbpead thackefith Ni or Au. Further, preferably, the width of the

connecting pattern 121 according to the third embodiment is wider than
AP

that SSRGS R &% BH9DBU AR EPRBRRASRR B8 of
tAKIBH 08 I8 the1ahe2a& 2107 R Mgl aaRE b Koad YU FARREr (not

having an opening which faces the PCB 120, wherein an upper surface
shwedtaditothestdsrith thesoeand. Abienithe cesedlieddarghasentd thadeade20 with

ody 114 is f d with the skirt 116 projected outwardly on the end
i %@Veﬁ'&p@%i 1%'8%%2&0??&% 110' is aligned 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 HAApHIfiasEAN thef @xBROUTOaY dthered to the board 120 with the

adheéggiegl‘u@ O SRPORP HPSARINInENAEEERATSR 4 Afst embodiment

embodiment 1
according to the present invention.

According to the silicone based condenser microphone of the fifth modification
of afirst embodiment of the present invention, a cylindrical metal case 110 isfixed to a
board 120 which is broader than the case by provisional spot welding and then the case
is bonded to the board with an adhesive. The board is formed with connecting terminals
122 which are connected with connecting pads 320 of a main PCB 300 of a product
having the microphone on a part side 120a thereof. In the fifth modification of the
present invention, four connecting terminals are provided, but the number is merely an
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



Fig. 8 is an exploded perspective view of a fourth modification of a first
embodiment according to the present invention, wherein a rectangular
parallelepiped shaped metal case 210" which is formed with a skirt 216

92quopests] in a shape of "L" from anseeshof theaish 19Cack Rvel200% 6085987
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 finally the adhesive is cured.

RIS 18 H e R AR TG O S iR aR0d

ormead witn a rectangular connecting pattern

on itg\gostiet) \sbdortitRNtacts racesabrasg. 21 Ghoiies thetPG8 dR6oise based
broader than the metal case 210’ connectir&gads or connecting terminals

GIRAHRRISENFTGRORACAS Baiee Qrathednaim e 3l R prstd £ thd hrekrsted
P %ﬁ?ﬁ%ﬁ&f&% 8?%&5@%%@@95& @%@H%?Qﬁ(ﬁ@}ml ting hole

copper c a PCB manutfacturing process an n plating the
3fjapafr ttaaithPOR 13001 &b fisea bbnridoti ng dibdef302 cbtimentany P&Besnd the
221 ac,cordiga to the fourth embodiment is wider than that of the

ORRE I PR RE S ARG By RPRIRBS PYGINE e skirt
216 afipdogyrdinPidhe meial seshcdil of tEnsaastal sase a1 %RaS Be case

rectangular parallelepiped shape having an opening which faces the PCB
Hogprajlesiesiram dipp boadréh cbethiceephsrie reiagertithi ate dod thirsting 1ol i800a

0] | | IWi rqli ! | Invention
iy leck bR Rk e
iglignecthan et GTrpeeiami gttesands ddof Hed e BoAdéhabaaifiiGheasfaving

210 is tack-welded to the board 220 using a laser (not shown) to fix the

(b 64%5 i dorRShieloa S6ECH S AGBEtS @ e BodTeezate gk e part
TR AR R R e T

first evolendingeptiacodFting, théhegptes2tidmueuntten withAlgeMeiigichipe 0 and
silicone based condenser microphone of the fifth modification of a first

BBt SOMATBR4BRTIRA SR, 04 HfiiFERFREReY CRedersd igiixeahone
AALRRFREA LR I 015 AARENAY SRRSO LY PIQRIRRA! BRRAVBIHAES the

and then the case is bonded to the board with an adhesive. The board is
rfatehedseyithOconnecting terminals 122 which are connected with

connectin ds 3 f a main PCB 300 of a ct having the
e R RO T2 A DD S LA TG oy FPCB, &
rﬁé@&%@‘éﬁﬂﬂﬁ@ i rﬂ@ﬁﬁéi '&é@ﬁ%‘_f@ﬁﬁe@rﬁ/iﬂﬁ?y %ﬂdk{#& dRMEdN E@Hng a
is merely an example. That is, two to eight connecting terminals may be

SptdeBe m#mmmemong@r&m@ fsffpm\ﬂ@(ﬂfél@p@ft vasaisgpper,
L9lkLatter adending he spaneting SRS naal cose may be

circumterence o eo everse sideof the part side,
grgggﬁmtpte@n(ﬁlﬂgtric soldering iron is improved, whereby a rework

operation can be more convenient. _ _
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



The main PCB 300 of the product where the silicone 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

92@E0® 348 of the silicone based cangrRRREX ppiFEARHIPNOANRNS-CO0BLIIBEDS7
pads 302 corresponding to the connecting terminals 122 which are formed

on the board 120 of the microphone.  As such, according to a structure

o8 R SRR ST HORORR e son

mounted on the mal projected from the

eAbdcheattion af hepaitisidel L2siviehdbe aaophsnasasterding itseringresent
_hole 300a of the main PCB 300, and the connecting pads 302 of the main

DB BRAATE B HECTISPIARRS 455 1B LS dpROALUD SSRMELEIE,
; _ | |
R 3y B St i

FegiriEerted into the inserting hole 300a of the main PCB 300, a total height

t of an assembly according tg the present invention is lower than that of an
2SR S b o o EPEHCEE R <o BNt 5B the

pish iBVeRmSt W dImGANTIES Y ARIMMNAUTONACER VRsRs S48 PidRving a

part side thereof, thereby efficiently saving a space for mounting a part of
dieseprugipet S de Retegkinelalgeitote Fagnesting pated 129 iof raRGReE@iwhich is

the MS chi the ASIC chi ithin the metal case of the

R LSRR e A e A R B Sl Souma note
COASCHNSRABETR helwtdteertimntyiiebeaatagtsdietReattlcashddhg part
Here, the board 120 may be selected amon% a PCB, a ceramic board, a

etvese) ihareae HOBrsheRCRa2 travheiy A8 @R e ddand Here
g’ &59@‘9&%95%585{}‘0'0@%@&%{ CRRS Mg Al O%éﬁﬁ%%depoxy,

rom the group of brass; copper, stainless steel, aluminum, ni
reonddhdutiiee Bpokie ki the pastie sihashen ayctirrmaded et éacon suiider.
Further, as shown in Fig. 9, if extendinﬁ? the connecting terminal 122

throUGH GG AR i P B4 (aReH Y AR B0ler2ge. for
ERBSiRL PRI SRA REROHO B PHPUS L R R ASEWAHK the MEMS

operatiOn can be more easily performed. Meanwhile, although there is not
cipid andhbel eSO ghthe2@anogitiieteenténah@2afntayther ettie iR isf eomed
vvi]t %ir(.:ﬂjcu ];errgcprynaelcﬁ %ét Saftttgr% ?Sf r(gjri [ Erg(?rﬁginmwet%ﬁ]contacts the metal case 110.
Meanwhile, athough there is not shown in the drawing, if necessary, the board may be
mounted with a capacitor or aresistor for shielding electromagnetic 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 PCB manufacturing process and then plating Ni or Au. Here, the board 120 may be
aPCB, aceramic board, a FPCB or ametal PCB.

The meta case 110 has a cylindrical 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



[Modification 1 of embodiment 2]  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
920meuoBdBNe has a board which iskeraadiihFVRONKR 202608-0085987

a sectional side view of the silicone based condenser microphone shown

in Fig. 10.  According to a first modification of a second embodiment

ccarding ta,the present inven n |n F| n
IE}( %I‘Ig ) aﬁ*ﬁ%%e Onhagvk% upbje?rg lﬂ}a{:ﬁ(&v%eﬁ rpa% have

mms@lme@@@maslﬁmf@éﬁﬁaﬂe?&mn ke.mounted with a MEMS chip
10 and an ASIC chip 20 and is formed with a sound hole 120a by a laser

to fix the mthrasr 1018 s Inedbile £LoONeRiNG BAter8 dh 96 tha§pRri20 and
thgﬁ]esn%%}%%k%gsé the aﬁ%ﬁ@?ﬁg %%@r&éﬂ gg@?:te#‘ rgr@%e %vrvonl)Jéo fix

tbé casellibhive pddogrtd200nduscsiveh epoiyi rgjipemp agteshsiti¢ormeed between the
urethane, @'ﬂél and cream solder.. . Referrin gtg [ s 10 nd 11, the

e ARG RER TA00Y RRpavigrnaney tgBifgsonal spot
VRaHN MRt tisoce e EABe iAo iantkés 'EBQHBIP@BVEQG‘R%MEMB 1 forﬂ@oﬁadqoot

the ASIC chip 20 around the center thereof. Further, the med
wekel @g@mmd&oﬂihu@tﬁﬁ@p@muwﬁ het poeuiech witdolihesteesctd Qe adhered

RS, e R P A S e B Spela s ding
tﬁbl@%@gﬂieﬁ@mémqmlwibg%@form&me dhepfréct éé’élu@nbrqag@r, the

than the metal case 110, connectln% pads or connecting terminals for

CEBRACHTE gk ARIGSANEgiH v %@W@éﬁ'ﬁl@ﬁo&%@ WherRiNyiHAe metal

t
s S AR RORE AT, e S Fee Rt e ey o
dioairetb2(disecy hetarbdStihgmoisinuin ItmmdtsmEPCB or a metal PCB.
The metal case 110 has a cyllndrlcal shape aving a closed side and an

openaceralng fRcinepia oRiope pEseabty Pacikagedis HRTETIReH Sy Reithe metdl
GlRcAeRBhoRTE RS D sl pebnaount A BerRsaigg 120

through the sound holé 120a of the board, the bottom side of the metal
magmissoboskshor heeldiatrot Hael mnantbtbﬁaﬁ;em&ate&téwmm tthasboard 120

T e T

tharera9Hs SHoBEaSHEILAS GhaHFBls, a square and the like.  The metal
case 110 is aligned on the connecting pattern 121 of the PCB 120 and

then lﬁhﬁ*pﬁfoxﬁ@ob@ﬂfdp&&v@d@@p@imtietbles,&@akdvb@l@ebﬂﬁy épra‘@,@hlqﬁmg the
show )to f|>él l8.case ghlo tot et Bardf120 AS S ch a inin OmatiV\_’LB
We

%rme%’% . Spo

¥OR the Case T10 and %jﬁ by pI%VISIOI’]

mldmmmeﬂa%&@mfw@man@ waﬂmm@wmam d becastoll Sisace of
fixed to the PCB 120 through the provisional spot welding Eomt 130. Thus,

thBEBh&20aePIaes distaniareel BNt avayednthe gheain PCB
TSR e, RS MO L g s o

qoosiodimgHeith, the exientttideyzatteny 1kl iscdaorneghtd Beath afgtberannecting
terminal 125, wherein, if the metal case 110 is adhered to the connectin

RS 23 ARG d2S Aeve R rlSEtH calbn Spnpesteliipual tiqyph-hole 124 to a
RIS FERtIGgAGSE: fIRE AR OiSidespedially, according to the embodiment of the

present invention, if extending the connecting terminas 123 and 125 to a

for

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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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
920mevaBasse 110 and the board 12R augrbanpihidanth H®. adResive0b3085987
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

sound hole 120a for collecting the external sound,. wherejn the b 5% 12 .
o S SR e R AR AT T e e teon is
rolgesthenareund troEp80ali billesieet 0ttery. 99 face of the PCB 120 to
prevent distortion of a sound wave in the space between a main PCB 300

and {REFHIIDIACTE. HerbiamesilRbBr A Esn H thigraphAeals mepinted is
@pﬂ}éﬁ%ﬁﬂf&ﬂ%ﬁ%ﬂwﬂaé%%t P%H&}ﬂ?@ m%ye% &m%@aan the
of the connecting terminals 123 and 125 may be electrically connecte

rifaiauRPB sdoghedaléti 24std img henpast 3064ceseéling PE Brdi AGoGme biaiy300b
accoréjinﬁ to the embodiment of the present invention, if extendin%the

RYOPRIEEHHG AMR LIS T34 1UNERR0HE WRRl MRl IR s 3 Sy nghwave
Al dpaeeliaUe B rPRI3E0 BIA R FRpRBHE HilARE: o ibfhain PCB 300

terminal, whereby a rework operation can be easily performed.
iekaimeibveiio wongeting ineds 32 shisaspaitdoaio ghe avrneskee termuahsidas and

i d on th in PCB 300 js il d in Fig. 15. Referri
128 s R H AT 30b SHLRERG H1e, TR0 STEE To, MbcPresent
T EmPOR RIS AHE trianierSD 30T 16| ke ebirtirilBe £ Xirsnalisaidn Gowte e iBdile:ted

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

3 HeRTED0ISPE e FPRIBLINE el iePs 30 @nebiban erserdhrough an
T e e

thadsust 2 cleriespon diegriortiphawnPEBLROEY thinals AT drchiigipeiidhe
microphone. If connecting the microphone according, to the present

inveMS?{WﬁHGth@?ﬁﬁ’éﬂif‘ﬂ_éth@@éib? pedidetienan ég_eﬁ%rﬁ%ﬁ bearshigsformed
RHEFESHRLaB B AR 50488 AIRPOARL e BRMBICRosEE hiowever,
then passes through an area sealed by the sealing terminal 306. Then,

ateoeingrtoais aberdal wodhartgtietshowghrt regsolthanddlé, 11xOizoalfdingay be formed

i h PCB 120 to the inside of the mi - hile,
i T S R AL
AN VOI8ANPRE PRRIIOTEUAETEr (R RAS I AP BINERE  HEWRYGSund hole

according to an alternative example shown in Figs. 16 and 17, the board
ey adrehord digsilossenthisightbed/Givtbehipsnivhiatedhe chepMeons
chip 10 is mounted. In the alternative example in Figs. 16 and 17, the
external sound collected into the sound hole 120a of the board directly

passpd doimegivthedieiboditient@)ibrate the diaphragm. [Modification 2
of embodiment 2]  Fig. 12 is an exploded perspective view of a second

modifitibhisra PASRAFHYANABWOPHiAGREAINE PREEGGRLIADEItR gecond
R LR P PRI B T AT R B e b pral ol epipe

Dheped 2ROavEsa A 1ddisastkeVid bed\te ar dvayd @20ehger texdrnand iffeatithe abse is
the second embodiment, the provisional spot welding is performed one_ b

25HE 54 8108 BRR P Uy AL o oot A AodBe FEFRN GO Cation
ArRESIENRILRMLUE AR R Rbna Seferingds i9etdrita Bk '25&16 on

is formed with a sound hole 220a for collecting an external sound and i
eaehu etige \oft thiresiylEd SStayied1 Ocaa P iite Ke1eby Hipr2dngrdaurd pheyisbenal spot
hql 220a.{: rther, the PCB is formed with a rectangular connecting
Vﬁ%ﬁ@%%’l%i Its portion which contacts the 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 a sealing
terminal 120b for sealing the sound hole 220a by soldering around the
sound hole 220a of a bottom surfacel 8f the PCB 220 to prevent distortion
of a sound wave in a space between the main PCB 300 and the
microphone.



The metal case 210 has a rectangular parallelepiped shape having an
opening which faces the PCB 220, wherein, since the external sound is
collected through the sound hole 220a of the board, the bottom surface of

920eocaas is closed.  The metal gapeas Hhisidhgoet 0 R ¢OPEBEINg85987
pattern 221 of the board 220 and then the provisional spot welding point

130 is welded by a laser (not shown) to fix the case 210 to the board 220.

Then e AUNEH S 1801R BRI P e AIRIR R LG RS SRS Refecting
ear% éB ar aa t%o ﬁ1

where the ¢ (0] are connected an enis cure erepy

dinishéngamipeiohame igacisagiad . Wigrehé W EM®egiip oL adter thd2A $5C chip 20
connected with a ground terminal, wherein, if the metal case 210 is )
AR TNEL S REeH PR BEiPaRIS oA B RIGHEY Fonnecting

B R e T e 200, 1 i et
2he isdormeti ot tuceppetickac Siseniylyp ghasral POB gatté rtfierfinbeechnol ogy. The
explanation will be omitted to avoid a repetition. [Modification 3 of

HBLRAEH OIS P 2508l 00 SRR L AR SFoLNGs SPT gl 2208 by
é&laéiﬂféf‘ﬂﬂﬂjrﬁﬁ theesond ﬁ&'@?ﬁ@@%ﬂ%&fﬁi%rﬁc@%f%ﬁ@ﬁw&wm

wherein a cylindrical metal case 110 which is formed with a skirt 116

ghes)snedfim Soshe peant i ‘aforedietvinen doeend PPER I and theiieiolkane.
toa B 120.by al r.to fix the case to the PCB and then an adhesive .
L0 L TIBA R U A B B AUl i e AL BPening
whRREeied wishptbe BB wherBafesnog fifefdaedl thsuitB dallbiscPtAtedgh the

with the sound hole 120a for collecting an external sound and is mounted

ST FEl & AZRRED I s EneHRolieTcs ey e e SHEPEE is formed
el CACL L A o et b o A e Rl g e

tsefottieestiowithonst epding dklininsdi A0y salder 9e allagetiactchiogmate fix the
120a around the sound hole 120a of a bottom surface of the PCB 120 to

GrEvenPaiSoltdPeRl séeha Thste ihe spBRRVEedfderStPRHSH ICE8Oghole
GRS AL IP I ey IS e AR At ALHBNRER AR BRI &R ured,

110", connecting pads or connecting terminals for connecting with an
tbatemaf ideshicg cemchephay phskagind on Heechrtied OBCRngfapatidyntiRR1 is

T T e
&Hn&%ﬁbﬁﬁatﬁ’éﬁf%@?}%h@@ pagthRfithtaonnrcing natienmihak aeresdiagr by

to the third modification is wider than that of the connecting pattern of the
iIfifetriRbaDioateercol esteedisparibaoutsidekirt 116 of the metal case.

Since amicrophone assembly which is packaged as described above has the same
structure as the assembly shown in Fig. 11, the further explanation will be omitted to

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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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

g2cotasasf the case is closed. Furkistieap hepy delidoNDe raFsed 20080085987
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 o[ the P Jjgﬁg';md then the case 110' is tack-welded to the board

CPopE; ed Wlttftﬁe

using a laser (not shown) to fix the case to the board. Then, the case

110" Retetfiateebtdige IR are RX0Bvithathe fsthasiviild@He ssuatl hole 120a for
microphone packaging. [Modification 4 of embodiment 2] ig. 14 is an

COUSOEAAISEI AL S TAH DB AOFM St BRdD and the ASIC
b e o e A A DS Rl on s

parallelepipe metal case 210" which Is forme Irt 216

pumijeciedi ah acsitagetiod Phétdlaasdlid@peiiealigh thefd enoh skas mial trerdrava ng,

PCB 220 by a laser. Referring to Fig. 14, the PCB 220 is formed with
fiprade

tEGndhbidsase Y Bt QR 2R S0P ety Seaos e oy hole
156Mdv G SRRNPENE DB oFUPSRoMHERPAANG: RIBAE BG4 iifbvent

a rectangular connecting pattern 221 on its portion which contacts the
distod] @net 23@Ind Wayedh drpreedaavesnoihe nraith €A BHAgnththe TR IRRDoNE.

is f ith ' inal f Ider- ing th d hol d..
S N B AR
tAAIS T @rRatidyVAre thaxieAse Belvearrins MadyREPe8 anehdBroad

microphone. Since the PCB 220 is broader than the metal case 210',

ReRnBtefaepl X d e CopnerbingHeasrmisd R mRdden FEHNG #/RARRE SteerH¥Pugh a
i i | . .
450 20 R A A B AR R Yl o

Fyetreral gree dvign tifi@civititiy ¢fr dee soamettihg ppiadin gl e opdnglas thihthird
Ni or Au. Preferably, the width of the connecting pattern 221 according to

ReliféeAiRT Fg¥ERh dhtnshidaeh thesRaeding et ik Hsstenodiigrtion to
ﬁ%?&ﬁ’ﬂ?@%@ﬁ?&%%@ﬁ%ﬁﬂ@%ﬂé%@he skirt 216 of a body 214 of the
meta

case 210".  The metal case 210' has a shape of a rectangular
paralléiepietall bzeeidAobtrentingdvhachf feates thas RCRI 2010 cal sbepe having an
since the external sound | c%cte through the ﬁound hole 2204 of th
PerG WO LidE8 SRe % %‘&980‘. BURIRPS, B‘?lﬁla2§4°8 ected

tgﬂnééf?ﬁ';{f\ﬁgw REIMABOR ST SHEPEES RERIRSHE 4 PLEBEIIANEAIO R BRRBE 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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The skirt 216 of the metal case is aligned on the connecting pattern 221 of
the board 220 and then the provisional spot welding point 130 is welded
by a laser (not shown) to fix the case 210' to the board 220. Then, the

92cdinesae 140 is applied to the wholgezincappiecatas 00O & RaT0\wbese0tB5987
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 s en{};a%j' nt showing that
e B e R A S U I e boara

whicRégemioigntedrvgthia, MeVCBNIRRS forforteditithSwiensbtiade oldt220a for
portion where the MEMS chip is positioned according t%the present

GaNeritichan edRestdrd A<l OMR st EbHie et ABrEde ASIC
O, P K e R P22 op it
prat el dmddlst_éots;mlaeimeﬁtu ttm?ﬂﬂidﬁhtb@ﬂ;(ﬂaefeﬁs:pﬁ%bwgﬂn_ﬂrﬁdra&l ng,
e D5 e Wi & AR T R S0t i around
tRESHNP 198 Produstt Anatishing s pReBaPa S PRil6rEa of a

A main PCB 300 of the product having the silicone based condenser
Wiibcbplaa énod neqsr bstyvean iba tioai ngobB i winth theinysraphesertingSise the

e AN R BT e AR Y P gon e
fhecepnaamigieirainaiadaa weisbeatarfaseadan thgbaardi2Reobibal PCB.

microphone.  As such, according to a structure of Fig. 18 showigg that

RreéesaRlyn e £9paesba BREEI AétosHerBad Ryolaiein® A Gapraamad dipough a

PR B RS T R ST e gl DARRARNTES A
Rrefbitsish\Goheadtihgop dascandeot tiggatain PX1B@oddthg wwotheéoting embodi ment

terminals 122 of the microphone are connected by a solder 304.
is wider than that of the connecting pattern of the second embodiment to correspond to

the skirt 216 of abody 214 of the metal case 210'.

The metad case 210 has a shape of a rectangular parallelepiped having an
opening which faces the PCB 220, wherein, since the external sound is collected
through the sound 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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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, a total height t of an assembly

92GI0uD3HBY to the present inventio isréaapiRattbaND 2K &5 56 PHMB-0085987
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 maunted,on t in.PCB.thereby. efficientl ving a ce fo
B A R e R SRS 1 6 3076 Bhere
taeTaeuirsent Blspas t Sniclac@xaing esthepaeetive eeiwrof a first

modification of a third embodiment of a silicone condenser microphone

accoftfifgf %&@MBH@W&WWW% BPRRNAAMGHd8, a
efg&xvﬁi phat?ﬁetas .qiibfar@gqgfé%@&fﬁcgﬂf@éu;ﬁ%ei SUNSLASE" attached foa

Icrophone according to resent invention. Here, Fig. 20 Is a sectiona
hoand $A0winighhsabeoatiesbaretas areld Casedl ifchmti 5 arroadevithGhasduRd hol e

B B o i R e
VidY teAASaIgahiAaS 120 WRIER Sdosaprodiniits isirneeting [ies BBt of a

110a for collecting the first sound is tack-welded to a board 120 which is
mebuRted 306hoh apRMEchii 10 thedrépionBeCeshi R Rarbs de [ thefofthe

0 d.120 h 110 and the PCB 120
ponded A SR bR TR e o P idrapone
drane Bresare v ERFSHIFAIGINRE APHY a BIEGRA AV AERIBOBA/RS RAGIRLINg the

silicone, urethane, acryl and cream solder.  Referring to Figs. 19 to 21,

GpRe BRI Tecikcans vl aatdenseVirTePbans a0cHAdatecA with drgeomecting

< 10 . ) : i i ) :
) S A AN e
sErontisoticrdphtgichole 120a for collecting the second sound on its

portion where the MEMS chip 10 is positioned. A sealing terminal 120b is

form&F SHAMeBEREF RO H FhectuErid Heudd eyt thapthe silicone based

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 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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Since the PCB 120 is broader than the metal case 110, connecting pads

or connecting terminals for connecting with an external device can be

freely disposed on the broad PCB. The connecting pattern 121 is formed

92amoboaneg a copper clad throughiecgesqiph €48 shanofarRIIYJ00B-6685987

and then plating the copper clad with Ni or Au. Here, the board 120 may

be a PCB, a ceramic board, a FPCB or a metal PCB. = The metal case
OoH%ﬁe%tCX#'”d”Fé‘oﬁha Sl V'“?ﬁ?‘&&&%ﬂg‘%@‘@&'&% 3g° fﬁ% o 65%% fHZntion,
F0 recene the ch| parts therein, whereln an upper surface thereo

dodrPRe. \@mmmeznrate@m.mwﬁmmw fhe fieltaeibatfitee dhifsherkkectional
The metal case 110 is made of anP/ one selected from the group of brass,

06 CoREITIES BIEIP RN ARGRFCIAG KR R Y AR HY N g Fige 20 is @
h
&%ﬁ&ﬁ&%&ﬁ%ﬁ@?ﬁﬁ%ﬁgﬁg&%ﬁ §é g Laay '16"8nd Fig. 21 a

various shapes suc , @ square, a shape havinga's |rt
Seotij@tded évo sm@mi ug ek the ptiask tetayas &58nd atta:hbd to aideedi@tal case
110 |s ali ned on the con éa tln%gattern 121 of the PCB 120 and.then the

provisiobPLSH I BEHETS AR tHE 881918 ahdthdiBeisa meta
ch30 130vIded RyrarinsgnnAtRBING) SR AY tRCASR 1164 7dhedneaifig A firs

According to the microphone assembly packaged as described above, the
Wienelli s daek- m@de@mtward E29swhhuigimaungefixedh@ tdé-bbmnebigihg and an

ARG R Ry e e R R A 8 Mo anc

tﬂ\éQJC,FBIrlh@ra@ﬂﬁdﬁhé@%ﬂlﬂ%‘?bdl’@lwlﬂ&tﬁ"ﬁ@r@,ntﬁé‘%%tbﬁ)cﬁssﬁwy one
110 and the board 120 to delay the phase of the collected sound so that

ﬂﬂ@?ﬂﬂ:ﬁé@ﬁbﬂ@hﬁf@léﬂrétftiM%@%@@Qﬁicnoncﬂﬂﬁﬂﬁvqr@%r& lygo peste,
3 and 125 for connecting with the
(%}r? Wﬁﬂ'lce §8@ %H%{om S aé@lééthereof wherein the number of the
connRetmrgrtgtmlFi@s 123@ad, 1RS oayl deovws twerped. vracthefMEM S chip 10
connecting terminals 123 and 125 is electrlcald connected through a

PR R e TR oS AR A (HEHE RO P Bt gn s
Ao SyRReciRAL Ot e RigsekinYeN oK ciendag Y0 SORTRINith the

terminals 123 and 125 to a circumference of the board 120, an electric
ssotwhek sogimcb mist dyopeda0ad drtoahiectiqoothedsarafdcoaidhon iésmpanadn where the

MEHS PR rewﬂgrﬁo‘é e A A g B 385 7S formesl o The bLtside of the

the second sound inlet hole 120a.

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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Fig. 22 is an exploded perspective view of a second modification of a third
embodiment according to the present invention, wherein a rectangular
parallelepiped shaped metal case 210 which is formed with the first sound

920m@Ei03aE 210a for collecting the fksireguagt dacsrvrettier 0182032985987
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

ég(@t%%e@%% g\%rg f%%?d &fgj\é? Q‘%C‘Ij %'sr%\aall%%% ﬁf(jhesive is cured.

fnng € boar <mounted with the MEMS chip 10 and

the ASiEmeEl 2&antossfaligred it fhieopaectn $rttachinit dfaleefPCB 120 and
collecting the second sound on thefosition where the MEMS chip 10 is

tHesuIHRRI L5t PR WSOhIGsPR A LR et iera dh et KO AR B ECE 120 is
WaiBh?21.08 1RAHAN WGSNEs §16 REfRkeRseg 10 wherein the

connecting pattern 221 is'made of a copper cla rough a general

P CB Avattedmiptonihe teiclhopblogg assefiriinkynpatibged e2déstridsed abotan thdaneta
arallelepiped shape having an opening which faces the PCB 220,
10 25 S G e SRR AL 15 R VR th PRI LOG R Fteo! the

oL i@b%&”eﬁﬁvﬁsiﬁ?%lﬁéﬁbﬁ%@&ngz dheenekal Garetid? incationadastigo is
connecting pattern 221 of the PCB 220 and, if, then, provisional spot

hostiih doatbe IectingQuith sheadhesive &#ohe Eusbensihephasedghater 150 is

TR Fhall HE e e e d VAT sl et e
dbipcbid hRBAAEBErEGBphoHe ResdR neribadfetpsi o finish

microphone packaging. Here, the connecting pattern 221 is connected

with BAGFORIn A RTAEL AP SRR o NGRS ORISR0 af 125 fo1
e Rl b A e N

tHer echnbet 1l canercind2Bsedmiesophp e asseoigwhielcks gfatticagathasing
described above has the same structure as the microphone assembly of

R R EhAaR bt oS GAHbASBBNERR HXeugh @ iFRgRdlsieckhdo a chip
e dustngicexpianationayilpe QEUHGAJ QSR & SRAFAD of the present

[Modification 3 of embodiment 3]

invention, if extending the connecting terminals 123 and 125 to a circumference of the

board 120, an eectric soldering iron is approached to an exposed surface of the

terminal, whereby a rework operation can be easily performed.

[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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Fig. 23 is an exploded perspective view of a directional silicone condenser
microphone having a board with is formed with connecting terminals on a
part mounding side thereof, and Fig. 24 is a sectional side view showing

920heddBeglirectional silicone condexsgimipphbaishNoOWK R HIREE18085987
mounted.  According to a directional silicone condenser microphone, as

shown in Figs 23 and 24, a cylindrical metal case 110 having a bottom

D D S S S R

SOU IS apac toa er than the meta

fonsedl hftiarzdrigtaigors vornéaersepattesounchinitie hote d20miler contacts the

coIIectlng the second sound by the adhesive 140. The board is formed
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é%h W :t%gé?ﬁ%‘?ﬁ‘ﬂﬂ ¢LamdREhe microphone on a part side
120 ereo ur

er, a main CB 300 of the product having the

direclibeahsidc case @iidbas er netzrapthanpacd kb epped eshiopes badiog ian opening
hole 300a for mounting, the case 110 of the

[ F with a circular insertin
AHEBCERER URERE CAbarRe RiRoIRSh SUFRPRURSFRRE ARG with the first
%ﬂﬂ%@ﬁd?@éﬁo%%r%ﬂéétﬂﬁ‘ﬂ’i@ﬂr@ $areennecting terminals 122 which

are formed on the board 120 of the microphone.  As such, according to
a strddereetd m@ezzl@iﬁ)al/iig@edm the @meﬂ@rgp@tﬂ@@t@ﬁm% 220 and,

hone is m unt nthem in PCB 300, the metal .cas
B s B e A e el B R g vsing
[ (H@ﬁl ﬂﬁ@ﬂﬁf&ﬁé}ﬁd\@éﬁ)ﬁg%&f\ﬂéﬁimgkﬁbﬁﬁﬁé% R Fﬂjﬂwe%'flﬁmed.

pads 302 of the main PCB and the connecting terminals 122 of the

Thmdbﬁ@ﬂb&ar\éeééﬁnéé% &ta bieudioBpa reumieigrceecbieing where the case

rom ﬁggboart?ﬂ $ fE(Beginrr(ig‘lt{ﬂrﬁop on@ﬂiﬁrﬁg@%ﬁﬁ ﬁ% Hﬁék%ﬁﬁ%hngr gbﬁ%s;h%%ectmg

rettdre 2Rin SCUArRdkdatitalhgightd temassemhiyeagcirdegrietthease 210 is
present invention is lower than that of an assembly assembled when the

%H@gﬁ%h%pﬁ“%%ﬁ@‘%#@tﬁe%% 0B 712 680w, b hinate noise
EMReHG ﬁsgﬂﬁaﬁagbm%&%rsﬁn%eoegas part side thereof is

e main PCB, thereby efficiently saving a space for mounting
a pamsfsmb [gockitie dirddtersbartichbne wmdemauilwmphtml\asmﬁ)mm chis
of the directional

0 and the ASIC ithin th tal 11
RS O e s e e TR 6 e 65 eI e b & the
fﬁ%%ﬁ%%@?bﬁﬂhﬂ@ﬁ@o@ﬁ%ﬁ&%@ﬁm ﬁ%%@%ﬂ 'i‘ﬁe"&é&? the further

central portion thereof, and the phase delayer 150 for directivity is
exphatatanovildaRidtest thavpisiaxspsitionet hole 110a. Here, although
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 pmtsHiecefi tressstapnisbanyact g)let hole 120a.

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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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 and the ASIC chip 20 by laser provisional spot welding

92cImddBes the metal case 110 is beqsteshta phi pionaciarREerr0b810085987
the PCB 120 with the adhesive 140. The metal case 110 is formed with

the first sound inlet hole 110a for collecting the first sound on a portion

ther corre nding.to a ition of the MEMS chi the PCB

8 205 UEEA R R S SRl . Y I RSB 46 B8 formed
Wwrnuhsating o pagionXhentsl eqrresmeotit gvichadopaittngvpate 802 of a
MEMS chip 10 is mounted. The sound resistor 150 is attached to the

MR B0 B2 BrrshEtinv bieermigEoPhone e ARRY BFLAENSIERE: of

10 G R B e
mmmpaéofam ﬂne;_miitsi pYadoisi shamgaﬂy\ﬂtbr&by@mmmmmigdmmisma for
RN 57 ) B PG LR EEGER BBane e pmed
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inferiority ratio and strengthening a joining force and thus enhancing a
farewseenchethoatk 2001 dnesighiyoplaiseng noise from the outside. As a
resulf, the process expense. is saved, thereby sharply cutting a total ..

a0 UG L SeRh AN (T Ldisiopal sicone
detidkaea mriappane WithoaritédBrisi e miaue PR Booe Rtk 6PER4SI NS 6 ected

to the PCB which is mounted with condenser micrc;fhone parts with the

TERIRABR/GeTHEBB BRIk eR A S ER-ER06 A dbRRoB i IPeatastinerasering hole
R A A A 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 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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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 terminals. Further, since an assembling work

o2@EgnbEperformed without a physikatéanceppieiidrinbe KIRITTHI008-6685087
more thin PCB can be adapted. As a result, the height of a product can be

lowered, whereby a more thin microphone can be manufactured.

SA0R0HSKorean, ATBleal) MO KB A0 200 O0PFORTICH AN Sho 1101

alm ne con er micropnone comprising.

Hoetiad ca siecwbitiedsig maeshwill bretissicBuRd valgt theladfesicellding the

first sound; a board which is formed with the second sound inlet hole

for cAEAAEFcLMP J8TRE WL ibE B RGP e gl ecting
(IS RPSRRISpI AR oA ARG B, S BENRIASERYTIR A 10,

er IC and g formed with a connecting pattern for joining with
amet thiedaSB; 120a pfaswed elétyethin sabelay isayitde m bakel ef120aridrool éetiay the

thro%gh the first sound injet hale or the saecond sound, inlet hole;
Secon |

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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a fixing means for 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

o2@edaghe board. [Claim 2]  Thedisadippadaibeae carRIe0SE05-0085987
microphone according to claim 1, wherein the fixing means is a provisional

spot welding point formed by laser welding or soldering. [Claim 3]  The
[%Lr/g iqaal silicone condenser microphone according to claim 1, wherein
e adhesive is any one selected from the group of conductive epoxy,
nonconductive epoxy, silver paste, silicone, urethane, acryl and cream
solder. [Claim 4]  The silicone based condenser microphone according
i 1, wherein the metal case has any one of a cylindrical shape and

a rechagoHlanRa'gliels R BeRERSR i crophone comprising:

ameta case which isformed with the first sound inlet hole for collecting the first
sound;

a board which is formed with the second sound inlet hole for collecting the
second sound, the board being mounted with a MEM S microphone chip and an ASIC
chip having a €eectric voltage pump and a buffer IC and being formed with a
connecting pattern for joining with the metal case;

a phase delayer for delaying the phase of sound collected through the first sound
inlet hole or the second sound inlet hole;

afixing meansfor fixing the metal case to the board; and

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

the board.

[Claim 2]
The directional silicone condenser microphone according to claim 1, wherein the

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

[Clam 3]
The directional silicone 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 slicone 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 directional silicone condenser microphone according to
claim 1, wherein the board is formed with connecting terminals for
connecting with an external circuit on the opposite side of the side which

9203000848ed With the metal case. [ sgartA pplTdaei 6 RICHORER JiHCZOTS-0085987
condenser microphone according to claim 1, wherein the board is formed

with connecting terminals for connecting with an external circuit on the
side which is mounted with the metal case. [Claim 7] The directional
silicone condenser microphone according to claim 1, wherein the phase
[delays] is mounted on any one of the inside of the first sound inlet hole of
the metal case, the outside of the first sound inlet hole of the metal case,

the iﬁé?@é‘i%@@b%ﬁewm RbREOBPERE Berardli AR dasEaiGdhiwdeen the
68&&%?&%%8%%@85%8f@ﬁm%%r connecting with an externa circuit on

the opposite side of the side which is mounted with the metal case.

[Clam 6]
The directional silicone condenser microphone according to claim 1, wherein the
board is formed with connecting terminals for connecting with an externa circuit on

the side which is mounted with the metal case.

[Clam 7]

The directiond silicone condenser microphone according to claim 1, wherein the
phase delayer is mounted on any one of the inside of the first sound inlet hole of the
metal case, the outside of the first sound inlet hole of the metal case, the inside of the
second sound inlet hole of the board and the outside of the second sound inlet hole of

the board.
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