[ DESCRI PTION] [Invention Title] CONDENSER

M CROPHONE AND PACKAG NG METHOD FOR THE SAME

[ Techni cal Field] The present invention relates

to a condenser m crophone, and, nore particularly to,

a method for packaging a condenser m crophone by

joining a case of the m crophone wwth a PCB, and a

condenser m crophone packaged by the met hod.
[DESSRIBTEMNE Art ] CGeneral ly, a condenser microphone

whi ¢ch has.been wi dely used in a nobile equi pnent or an
m’é’ﬁ’d@@@‘&ﬁi pnment consists of a voltage bias elenent, a

CapGeNRANGRERIEROANE A3  Eaplelp HeTldnlpor e

sRi@ssure, and a JFET for buffering an output signal.
Thi s typical condenser m crophone is consisted of an
[TegwaabFiglddhi ch is integrally assenbled by sequentially
inserting a diaphragm a spacer ring, an insulating
r i nghe prebant inyentioe relatds & g oomtleatérvaicraphgné, mind, moaseaticularly
and then bending an end of the case toward a PCB side
togfa apethods don PReKagE poerndentss microrhene doy ipining iar easet of the

o GRas ity EBrR S e e fonihoR SRUGHFA P method.

' [Bi&ERRlQgy] has been introduced for an integrated mcro

device. According to this technol ogy which is called
VEMBer{dMIB, @ Edreiehded dYREIIABIE hidhy BisLBIen FiddyTQEd gﬁﬁ mobile
e

actuator and an el ectro nechanical structure can
equiment areah iandia ¢qiipmenii ¢onsisisngf a voltego ivbashélainant, a pair of a
.technol ogy V\gl&cg applies a sem conductor fabricating _
digptpgna and a baek platq f},r forming, ¢ sgpagitegwhbich dushanged peretspeyding to
VS chi L, CI e uf act ured by t . .
o Sl Slien oy o 300 BT oGP HaE iy el “This typical condanser
miTdPhdhe'ld ERAkisR of ndf3s i ' i
AR A0 o M s A NG e, BBy B0y
ingeriOAdphitichy at PebRAUNRYNn addlafaf ey, 2B8cK Flatedid d Eohductive
_can be enhanced. However, since the chip
ring intoop hase enddinen bendingeah byl ¢fitbe vasertowardhd RCBgside after inserting

technal.ogy shoul d performelectrical driving and
the P éﬁé?’hlﬁl?@d@%@}t%‘,”ﬂhtmfF@tP@&ui red to package the

th ﬁ\%&ﬂﬂv%lnlg, ertcgn )F,]Otah Cdenti ()en%fugtlor Py n%aslt?ngs e@cﬁﬁ&ggf t %ging 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 thrdugh the high precise
ml_'cromachinir;g technology and safety and reliability can be enhanced.

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

is required to package the microphone with another special purpose semiconductor chip -



device, that is, an ASIC (Application Specific
Integrated Circuit). A conventional technol ogy
for packaging a MEMS chip m crophone is disclosed in
US Patent No. 6,781,231 which is published in August
25, 2004 and entitled by "Mcro El ectro Mechani ca
System Package with Environnental and Interference
Shi el d'. The above package has a structure for

dexders thahts, an A6Ve (Application Speiifie ktagiated Cimutitk nal

con uctive,lgyer and an external conductive |ayer on a

mul £ Con¥gtfosl technolagyiier pankasing ¢ MEMS ¢fup angrophone is disclosed
iq%%r#ﬁé’rﬁ.‘%@o.b%@dn Bd %:tllI isia&hggl%@ei%ngugausp %Eug&ﬂ{j %rgit entitled by

ayer- using Ive

"R SELRD AedhakikAY S?ﬂerﬂef’mg%@n Sﬁgxo Eggfé&ﬁﬁeﬂtﬁl LR in@ference

manufacturing cost IS raised Ing property is
Shieldes | Thahtroreqiackdge has 6 aidtex bF adiRfifig addder Whikk consists of an
_sensitive to an external noise such as an
inggraad toondnagive dayst and s extachat tandbctive lsjyarem mmubirlayered substrate

ucti ve nmateri al nli ke a netal housing is used.
Wﬁ%{’}g% pliregtely qvedamsd gwa ongwtiygilayer and ppoq? sonductive layer using

.Or e, _an_object of the present invention to
a%&%@?%gngmﬁ§¥%od for packagi ng a condenser m crophone

by TRisD iR AvERRBaChackd %‘nﬁ m)gb%rg by ’ i

a coné%nser Kicrogﬁ%%e %g_kage _ y%¥ﬁ%kﬁ%?%§%¢anMﬁ&%ﬁwmg
cdseisaniethand Dbpraiitig ploptdieid deviveiten dbdtold ethsiex prodedshad it is

for packagi ng a condenser m crophone by fixing a case

sepsitiveito 91 exterphlomase sich e ab olreidomagnstie veist atd érerlikessimeta non
of, the case when joining the case and the board by an
Q%&H@ﬁwt%ﬁgﬁamgﬂ@“@%ﬁﬁs%th the adhesive, and
[Dgcﬁgﬂgfnser m crophone packaged by the nethod. It
I'S anot her object to provide a silicone based

[T&ARREINS8hlem]cr ophone for preventing inferiority
generation and increasing a bonding strength, which

hadt ds,hihgfefsres s tabjet dfotheXpresantlinnatie t6 Usibvids a method for
el ectronagneti c noi se, by provisional spot welding an
pagkatting a gondensdér rowsephpne by huning adse bf e mvwphede withha board,

ang feaBer PR PR ERAgERG YRR Dr (he 1| Cone
bagPqs GROMEN 2BectcT RBNAEtioh "R PRV 2 SRelbi ot packaging a
condenser microphone by fixing a case of the microphone to the board to prevent the
movement of the case when joining the c¢ase and the board by an adhesive and then
bonding them with the adhesive, and a condenser microphone packaged by the method.
It s 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 provisional spot welding
an end of a metal case to a board which is mounted with MEMS microphone parts and
then bonding them with an adhesive, and a packaging method for the silicone based
condenser microphone.
[Technical Solution]

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

there is provided a silicone based condenser

m crophone conprising: a netal case which is a sound

hol e: a board which is nmounted with a MEMS m crophone
chip and an ASIC chip having a electric voltage punp

and a buffer ICand is forned wth a connecting

pattern for joining with the netal case; a fixing

bawmd renflanserf midrophond eomptising casetdl @atchwehiob ay gl sowarichda a board

adhesive for applying to the whole part where the '
wihishais meqaiieds wide 8 MEMShaigsehome ohip ang #n 4BKychipdwyinga electric

et S TR S L, TP g i
thter}ﬁﬁtgf EREN ﬁkﬁgﬁﬂédng 'i}%r ﬁﬂgé %hd el gﬁls'qu Qheab (?%hggl%#%lgfidhesive

packagl ng’ a Sl cone pased condenser m Ccropnhone

foreippBene Qe Wiasle DR WHeRD thelfnetal RN fildd%odh884E tAhine fixi
is n%ﬁrrlﬁfed with ath\/EI\/S chip ar?d an ASIC 8hi p and Bﬁ@ e

micanse gbined with thedoasttbibogd et hetahcase apihe boad. a net al
case, aligning the netal case on the connecting )
pat Faitherofcopriangioangther pspeaof the piesert inventions beretis provided a
connecting pattern of .the board by .provisigpal ot .
n\ﬁgﬁogffﬁbpac%sﬁggﬁgsﬂméem%q%ec ngse $r8plgqp§. gg}eﬁgmgs@mpnses
| : i S . . .
ESRES cbanbiEnP R0 ipElshulted R OVBRAY Qlohd sffAsic ctip
add i8\bi@R] with a corkRetiRPPMRRNApRHiNEs nRPil @5des al?@ﬁln% the metal case
features of the invention will becone apparent Trom

ort tie dophédingngttemsufithpboard; Hringried prctab daserto dltk commieating pattern

t aken in conjunction with the acconmpanyi ng draw ngs,
ofjthe Rpadiby provisiopalgpoty welding; berding thel whlepar mdresthe anetal case

-ﬁ{e%gret%fa@ee i %sﬁﬁityigﬁ(ﬂ?ﬁitg&]?eabéairé %}i@%’ﬁo AReTe by Eﬁ;{g&hg Qi Sive.
[Dps%igg&%h\jpaﬁh%\y of a first nodification of a first
e

i nenf according to the present invention;

Fi grhe3aioSe andl ioh¥r %B?Ws%d%atﬁfé@'ﬂf'ﬂfe Bbefionl WHChdebMel dpbarent
a MEMS chip of a silicone based condenser m crophone
~ frapphé fedlopingdesbrigidnosi prefetred Embhdinpnesakin intetjuhéion with the

accompanying drawings, in which:

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 invention;

Fig. 3 is a view showing an example of a structure for-a MEMS chip of a silicone
based condenser microphone applied to each embodiment of the present invention;

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

Fig. 5 is a flow chart showing a packaging process of a silicone bﬁsed condenser -
microphone according to the present invention;

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



Fig. 4is acircuit diagramof a silicone based
condenser m crophone applied to each enbodi nent of the
present invention in comon, Fig. 5is a flow
chart show ng a packagi ng process of a silicone based
condenser m crophone according to the present
invention; Fig. 6 is an expl oded perspective view of a
second nodification of a first enbodi nent according
Qnﬂa(tdhaerpraewdmgitmﬂmmrémnt inventiohj g. 7 is an expl oded
pers ective view of a third nodification of a first

Bnents & cFPWdRY ResspestyepviEBenf 4 dhishmeshification of a first

f f th
%b%dfl%@é%ﬁ%?d%é@%%ﬁw@?” ABSHERnt accordi ng to the
Ui o S r i epiasq et ebSofts PEFRAIARARUAR of o fir

e&m{ﬂerﬂgcéc@dﬁl@% {he PpezBht 1h{f‘éf@i6h4 on, Fig. 10 is a
sectional side view of a first nDdl fication of a

secdingl 2nbadicntiortal atleovieivnof 4 difthhmogifesatiort of vt embodiment

(b

according to the present invention;

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

Fig. 11 is a sectional 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 1s an exploded perspective view of a fourth modification of a second
embodiment according to the present invention;

Fig. 15 is a sectional 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 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 modification of a third
embodiment according to the present invention;

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



Fig. 11 is a sectional side view of a second
nodi fi cati on of a second enbodi nent according to the
present invention; Fig. 12 is an expl oded

per spective view of a second nodification of a second
enbodi nent according to the present invention;

Fig. 13 is an expl oded perspective view of a third
nodi fication of a second enbodi nent according to the
asemdimgtto theveatenbinyention; Fig. 14 is an expl oded
perspective view of a fourth nodification of a second
enbdd®-nehtis agnodhdi srgtionnl t Hide priek et ai Avtnnpdification of a third
- Fi.a... 15 is a.sectjional si.de view of exanple of
e%%%ﬁ??%5a§“§¢T%§% & PLSHYREHON cr ophone that a sound

hol &4 ' [ ' FSSUIINN o .
1o i & B SobL PRt SRty ot SRBnd tutiication dth tird

- e bédRdiAf tRthe PERBIE ifvaagh; TNt , Wherein a sound
hole is formed with the position of PCB attached with

MEMBig hldis an expkidgd rkTspestia siest obmathigl dedificatowfof a third
anot her nodification different to nodification of Fig.
efppodiment agziogding tp the presertdryesten; si de view of a fifth

g?gfigl,i ::llﬁ\oflg%ﬁocﬁlglﬁﬂ Séledéovqg\gieogP ao%rgfng‘gﬁg%d%ﬁg gtmgd Ear?lgodiment
BSEARPS NSyl [ 001l on o 8 thi T
[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]

[Moedification 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 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 condenser

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



Fig. 20 is a sectional side view of a first

nodi fication of a third enbodi nent according to the
present invention; Fig. 21 is another sectional

side view of a first nodification of a third

enbodi nent according to the present invention;

Fig. 22 is an expl oded perspective view of a second

nodi fication of a third enbodi nent according to the
sificesdiased eondatseomicrophonehi@rdiag to theqmesekpinoettidn.
perspective viewof a third nodification of a third
enbHEFerding taééi;ﬁitdmﬁgﬁwwﬂnéa;ﬁﬁ%mdm@érﬂsusbﬁwn in Figs. 1 and 2,

aﬁé{ﬁﬂf?@k'{f 35 1 R R it e Pat i iR isgneged with a
MEMS <L RNt R8iC {;ﬁﬁi b?/‘%qﬁéer and thehULENT §Flnd the PCB 120

rese Inventi on VVI

alg%'ndéd‘ﬁﬂhlaﬂ AdBERd 140, Herd, Qﬁ@ﬁcﬁfé@ﬁe tIQOEJ‘%lﬁ&&e&fE%%d from the
raw ngs
group of conductive epoxy, nonconductive epoxy, silver paste, silicone, urcthane, 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, although there is not shown in the
drawing, if necessary, the PCB may be mounted with a capacitor or a resistor for
shielding electromagnetic noise or ESD.

Since the PCB 120 is broader than the metal case 110, commecting pads or
connecting terminals for connecting with an external 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 orra metal 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, aluminum, nickel alloy and the
like. Further, the metal case 110 is plated with Au or Ag. The metal case 110 may have

~various shapes such as a circle, a square 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 of a connecting portion therebetween is
partially tack-welded by a laser (not shown) to temporarily fix the case 110 to the board
120. Then, the adhesive 140 is evenly applied on the whole 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



A first enbodi nent is exanple wherein a case is forned
with a sound hole for collecting sound and a nunber of
nodi fications of the first enbodiment will be shown in
order. A second enbodi nment is exanple wherein a

m crophone board is fornmed with a sound hole for

coll ecting sound and a nunber of nodifications of the
second enbodi nent will be shown in order. Athird
betmigenlithe aisei 5l lexadiieeP@Bet ), rbud means apboweldhgafat ére or more
formed with a sound hole and an inserting hole is

COICRERE WPk EhateisnProwEionsl SHOWﬁlsl@rg peinisp arteehly; évg to four

TR I
p&ibBwhikh!i§ f&n&ﬂ%i@#@l the AR lvlgle e BCH fzgf l%tl}e oprﬂ{]lsmnal spot

nmodi fication of a rst errbo accor

w@rde@gerst cal18¥ @rirbeiBiondi gyot M(ﬁng@;oﬁmbodﬂ% BRESINGGE if#¥Rd to the
view of a first nodification of a first enbodi nent

P@BcBdthrmmgh dh¢ peovisieme spotiweldingipoint 1BDgTh®;, kinca the eme 110 is
showi ng an exanple of a structure for a MEMS chip of a

nefimevedehanie ease d he éyvsberad; te tlspiteh d 26 br dhandhgsive lfl@] @r upon a
o esh AP dans ERad AL fre POBHOR S E be sPHP R 2 correct
szﬁgarx;)r GR&E) lind E?ﬁf%t#ﬁg]gattem 120688 e&gd mtf]?aav\%loruﬁ& 't__ermmal 125,

icati'on O enbodi nen as s

wheriidl ifdhe mefal khRAN0GRhdHBREBo tﬁ@é&uﬂeé@n'\%z%ékﬁ@ 194 1\%&!@;& 7 merit
to a PCB 120 which is nounted with chip 10 and

thainit 53a6y whilimiBde byisa by agemruptivg toiwerfrdnh theamssddel 10 and
the PCB 120 are bonded with an adhesi ve 140. Here, the

ad hégw@n& Ao thesmigagphone aswmddly paciiegehrs Aescgbesliphare, the metal

oSSBT K RGBT B ot
P 0 S 0 Ay 0 R ST s 110

 antlahePOBVIZ0Ns Sergdd B in€ GRARSA Ng pattern 121 on its
portion which contacts the netal case 110. Meanwhil e,

al thothgh thhdtEB i 120nist fosmedwwiitn colectingwémgnals f123 and 125 for
necessaré)( the PCB may be nounted with a capacitor or
copnecige 3yity the gxtegygl émw@l @ bettern swiRpedbsreofnhwhersinthe pember of

O SRS TS 07 BB g g P dPm RAE GPett ah ectdmiageting
teffﬁlhﬁs 6}@3 %Hei Rl eﬁ%ﬁicﬁﬁ% %Qfﬁlegf‘edftﬁﬁj%% thr gﬁ%% déj 824 Rfa chip

br oad e connect g pattern

paﬁ%diffaﬁg oiﬁ tl@é)PQBf Spaéclally)riauBe emt@aReddlof kB present invention, if
manuf act uri ng process and then plating the copper clad

extgintingithe oonnactingermeinalsHe 3 aadrlds 1@ 0 ciraymfzeenae BOBe RCB 120, an
ele%%casrglgenbn%e};o% 18 %pll):rgg(lz?fle?lrto %nrcra?;}ogsled Fé%ace 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 silicone wafer 14 by using a MEMS technology and then a diaphragm 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 has a cylindrical shape having an
openi ng 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
nmetal case 110 is nade of any one selected fromthe

group of brass, copper, stainless steel, alum num

nickel alloy and the like. Further, the netal case 110
clestriphlagigmhlsyi ashshéwnom Big. 4Thensist all amaslectdid Ooitage bamg 22 for
various shapes such as a _circle, a square and the
sypplodng an electrie pragsare kngBowithei MEMS qhird 18ntot he operated as a

SRR AR S B 18, R AgRR e 058 B o
S SRRSO 1 ok AL Bl T 5L o s

elé@fc st sighd1e(HREEDG SIupSlyhfEOthle SorEMQEHdYsi AP |tl'11§gglpﬁlet Afmecting
whol e connecting portion between the case and the
tebroial to the roatideni daphtre elpaticagiltage ifgmip 22smad. beHar BC-DC
the 'proyvisional spot welding' does not nmean wel din
canyertel, giothe buerleci4 may yes at aplogve npplificr oreanchBe. mt%m'ng to
for one or

: the PCB 120 t | di .
o e COnEne Al Gl o an S Bmere iy souit for the

MIBKSLR, BOHEES 1 HBARS Riktond Wb U0 IPEIRSN g e
cohabotindSerfiifidls (Bdd, TN Oupai) s thdftikfdindl Sedigs, med bet ween

the case 110 and the PCB 120 by the provisional spot

vel dlcaogling tcathe edhtmdpnenti off treapresgotinveakidi,nthepprioRisional spot

130. The case 110 is fixed to the PCB 120 through the
weldingi Ko ofireing dhecasie L 49 tg 1hei HEB 1196, isTherformeil fase lashie welding.

case 110 is not noved en the case_ 110.i.s adhered to
Howevepche g visineh @Oidﬁ%@wemﬂ&%w@a@ﬁd Pyc i method, for

el t s P 0 n .

REBRES el o el P WAL 40P R 4300 @haucte
orGRABGRIuLING: ?@txy Qéres] dibvelr ?aﬁ@,%ﬁl?c%h@,%r%ﬁﬁb, @crgf, Qdh solder and

termnal 125, wherein, if the netal case 110°is
thallk&red to the connecting pattern 121, there is a

nmerit that it is easy to elimnate noise by

interrupting noise fromthe outside. According to

t he,m.crophone assenbly packaged as descri bed above,

tthﬁéﬁnggggﬁquo, as shown in Fig. 1, is fixed to

t i ONRGCHA W ARG i i

or GuF ) BAAD SRRl h kol YtobesP of ERLI8ths baged condenser
mitRPphbes aRefitd® thepbent asRndd®) and the PCB 120 is

served as a sound chanber. Further, the PCB 120

i s X orthed for pdrkeging ecilicoge besedicoadsis&rdRiceoptiod Acdoading to the

connecting with the external device on a bottom
presgptf ig¥entioRe pegowmieFig 8. insdudes thresters of inputinathe bpard (S1),

e BRMEMEC T R e p R o b8 o 108 ooy e

. [
8RS LSS, ABA Bak O e b PR AL o 120
(SHhexpigateshd onuRNabON10 kd tRIRAGIHAG JalEmCIINNEIGthe Bard by the
termnals 123 and 125 to a circunféerence of the PCB

pravionzh spef| e ding (S8 lagplyinpgthicradhesie Biiptoothe vebld paramhere the
xposed surface of the termnals, whereby a rework

cass g Opeesh thedipars L9 pancibe easenbld, and the b IQeNafiee ixing the

ructure that a back

cas%‘/lzgpgg' @fﬁ%\é\%f fg{f}r@g% 3}}3 ’gugﬁ?gs Wg&ﬁée% 140 (i “by usi gg a
NENE TGP ) LTy L SRR § RO e,

bet ween the di aphragm 11 and the back plate 13. Since
this fabricating technol ogg of the MEMS chip 10 has
been known,; the further explanation will be omtted.
The ASIC chip 20 which is connected with the MEMS chip
10 to process

<

P




el ectrical signals, as shown in Fig. 4, consists of an

el ectric voltage punp 22 for supplying an electric
pressure to allow the MEMS chip 10 to be operated as a
condenser m crophone, and a buffer 1C 24 for

anplifying an electric sound signal sensed through the
MEMS chip 10 or perform ng i npendence nmatchi ng of the
sensed el ectric sound signal, thereby supplying the

The bewdd24 is fogmed viithrtbe gimniettingpatieet t 2 Infipr temmecting with the metal
the outside. Here, the electric voltage punp 22 may be
CRePEYDC converter, and the buffer 1C 24 may use an

OB L 105 e RS SRR b ot bos? compe
oSS O M Eha iy ol HEWReC e HEAT sl o g o

plaRdneitt AndrtAeg. Mheahaal( ekl 1 1 Gy Havié RhtidustsBapdduch as a circle, a
ext ernal device. According to the enbodi nent of

squaee gnddgbehke.i nvention, the provisional spot wel ding
for_fixing the case 110 .to the PCB 120 is perforned by
| asEVthes) 8 e stepvy of fixipg thy svatali esal 119ptst theeberird gl 20, the
y. be perfo d_by ,anot her t hod, fqr exanp] e
pU38 il 5t SRR Y 5 PoaeihedRy o e SMefne fugther, the
MBS ALM1iGH ' by oRg | Ligs,
Si \?gr pla_st e, sl ?%ﬂgagﬁl_g? 8 ret gir?}l %gct}‘g!l@g?%ﬁn‘ﬁ%%’ﬁgéﬁ 0 may
usenebntii@tivlel denoddBadkagE RPoXEEORE] After HohGingIhé Tase 11P¥hd the
chart showi ng a packagi ng process of a silicone based
bagioh 2 wiith the adhesiventbe adlossivgiingured byaymf @send] curing, ultraviolet
i hvention, A net hod for packaging a silicone based
CuERR RS eyring anddhe Bl todmish e HynEEIChRBgef dieanicrophone.
i nvention, as shown in Fig. 5, includes the steps of
i nputting the board (Si), nmounting the MEMS part 10

and : i : — '
he PR YaRign el IR frelat hiplon; BPickd Uk 110
is ecknedtded e trtboard13@8y e ke th I Bhe 13 ( Mo thE IbshA0120 and
the end of the case 110 to the connecting pattern 121
thest thehense daP ds bgharerd tptheviiceidh20 vaphothevaehekivg 14G5)d finally the

dgpplyiqg_the adhesi ve 140 to the whole part where the
adaedwe 14Qispaed whrseyomiamingdoice (hehis, amélestisal qonpeefing force
e ard 0 after fixi t.he case .,110 to .t he .board
el 30 B PecBip ot s e b Voot { awpd g T epanced,
anl QRE InitLDhBRY hBE athiBfResiRarc8 B MdfisP RBH
met al 1P@. The ta)loa 1850 'S t? (F)%O‘r}rseeg Wi tﬂje??égfgg Sfectilly, the
defrenoeqiremg Pabtiedecrédbd faad L prest &peni fshsal & (A& sharply
case 110. The netal case 110 is nade of any one
cutimgadolimanefactuneg gossup of brass, copper;, stainless
steel, alum num nickel alloy and the Iike. Further,
the netal case 110 may be plated with Au or Ag. The
e 0.Mma ave ri ous shapes such as a
o (Blegigfod S 3 MR Lo
Fig. 6 is an exploded perspective view of a second modification of a first

embodiment according to the present invention, wherein a rectangular parallelepiped
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



Further, in the step 55 of fixing the netal case 110

to the board 120, the provisional spot welding nay be
performed by | aser welding or soldering. Further, the
fixing operation may be perfornmed by punching and the

i ke. The adhesive 140 may use conductive or

nonconducti ve epoxy series. After bonding the case 110
and the board 120 with the adhesive, the adhesive is
ASI€edihP0 ang ioformat witd a catdngglar ebirreatin®battert G21 04 its portion
heat curing and the |ike to finish the manufacturing
vihchy W@tﬁﬁ%ﬁ%ﬁw&h gase 210. Theconneiiting petiern?@ 1 prmrdapirageopper clad

hod .of the e i pvention, the nmetal case 110 is
R Sher bty MG P st BB §nel acer to 1 ix the
cas 0 .S :
dner S eRe 10380 S5 AlE: ERbplfed B36s n¥ingn opening
whidhafakes theePERIe] wherbOad Sppsdf'sffaceMhFRPYs Boringll Wiftda sound
force (that is, an electrical connecting force and a

hele 2l 2 figr qodleétorgmenod) is strengthened. As a result, a
sound quality is enhanced, and the m crophone has a

 hi gitbe gt catecd Ui ahgnedeonithe penrivetingipaicae 22 Spbibi KI0B/220 and

g oSS SR IR opBb S TP Bl g deriigh By welding one

o{TRRULGC bl 09 SOF porghO6 WeC BBty Biond 27 (B g toer (oot

shiondh)f Tead,i 0 &dhesivé i 148t iseoRAL} ABRAted6f AhE i With1E LohiMting part
pr esent | nventi on, wherein a rec angul ar

bgyween kel epsepmd thhdped aet tlendaserdd1® fisish acikrophotte fadkaging.

a PCB 220 by a laser to fix the case to the PCB and
Hetge e onneding nagteridiidr is goneectadewilos spurd grmindh edievedn, if the

and fi Ly the.adhesive j.s cyred ferring to Fig,
g8 s 30ss'woIe0 BE Shnibatic Seficihaz R A HesGioaniflis casy o
b o, r ' .angul ar
ot A0l 60K By B pe ol SRl bl SEUBETT act s
t hesifed @nicapltond Besermbie whA1E phdkiged Al deSéribed bovShal®ilEsame
of a copper clad filmthrough a géneral PCB pattern
stfugtuné ng) theeaderoblygghown in Figh thetfadther axpladdtthnhai] Be omitted to
rectangul ar parall el epi ped shape havi ng an openi ng
avgil 2¥FPEBRYs t he PCB 220, wherein an upper surface
thereof is fornmed with a sound hole 212 for collecting
sound. The netal case 210 is aligned on the

co : 4 t : the PCB 220 and then a
or ro[\f}mﬁ o8 Jf%ﬁﬁoﬁ%nﬂeﬁgu)

I si onal spot we oint 130, as shown in Fig.

6, Hig. f7otsmasl dxplodel dpersheafite GARNEST h NHirBOMBBIfRAIGRAGR a first
portion of the connecting pattern 221 using a | aser

enthodimett asp)rditBherthe prescrdhesitivn, Whreirsa eyldndricabymptal eghe 110
aon the whol e connecting part between the case and the

Wiigisdosmer PHE skat LI p@iectedring apadEfloplieman end of the case is

BBRE 850 1 20 BV RREE ) SEGAEIE P08 3 s the case s

bofl8 b EPERAL iRy SE find AndMEQIRER P QBT 21
noiReertihg ab fFify7,ithé PORUIPLO NOMBeAEE il tRalBMS LR 10718ad the

out si de.
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 mietal 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



Since a m crophone assenbly which is packaged as
descri bed above has the sane structure as the assenbly

shown in Fig. 1, the further explanation will be
omtted to avoid a repetition. [Mdification 3 of
enbodi nent 1] Fig. 7 is an expl oded perspective

view of a third nodification of a first enbodi nent
according to the present invention, wherein a
fayingnal cogetr chEtthloughacehdal ROBohamSadtaingesrodéss ind then plating
skirt 116 projected in a shape of "L" froman end of
theheoppes eladswith k- welAdied Rusther, pOEfemdly, Bhe avititisef the cérinecting

b T2 el o gt € SR 4 i
oS e TR S o B TR AR s

i's TRE ARl Wiskh 18 Hak 5%?411@&& %Hiﬂé%wn%%ﬁ)gkﬁiﬁ% Ryt f208s the PCB
its portion which confacts the netal case 110" Since

12(hevieEn 1A Appar durfaad derddfas farhed VEtah se@richol€ AND €6it ¢olideting
pads_or connecting termnals for connecting with an

sopd eFiragase body bl mriomecd withithe skig 46 grpiented petwiardizen the end

thPCBf Preferably, the connecting pattern 121 is forned
H8°%f ormi ng a copper clad through a general PCB

it hen pl at | |
eSO IS AL R BB R o o
the PUELE20 BSH Pk RS Ehsd 21096 @ébkdmfaed  thbBodri 128 using a laser (not

enbodi nent is wider than that of the connecting

shpat) és fixahe tdve t6 ithsboadTkny e cdse 120 Headiene] tootheh@ard 120
skirt 116 of the netal case. ~The netal case 110

witla theaqdbosiym ) to Sinigheniseaphege packagiagi ng whi ch faces the
PCB 120, wherein an upper surface thereof is forned
with a sound hole 112 for collecting sound. The case

bo ,’l(%ﬁ .S 0l ' e skirt 116 projected

outct\%r %/altlgﬁ4ﬁ%cg_ﬁlgﬁg{n_§%é?£of The skirt 116 of the
net@h, 8aieanl Bploled PekPBaH OV Bf GORRLE! hAdiRALDRTIT a first
121 of the PCB 120 and then the case 110" is

-entadliment| adtectding fohthe poaent hROntits, Mthetein asectafgidir sdrsiigpiped
to fix the case to the board. Then, the case 110 is

shapidemets! casetE whishds fomned with ehekirh @he projectadiin achape of "L"
ﬁ%ﬁ%fﬂ%ﬂﬁf&ﬂﬁo?gg qse ta%ﬁ%e?gédq t% a E’ggdé.ZfOi Ig:yaztl ila%gr é) g)f; the case to the
PCB and then the case is bonded to the PCB with an adhesive 140 and finally the
adhesive is cured.

" Referring to Fig. 8, the PCB 220 is fnounted 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" Sincé 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



Fig. 8 is an expl oded perspective view of a fourth

nodi fication of a first enbodi nent according to the
present invention, wherein a rectangul ar

par al I el epi ped shaped netal case 210" which is forned
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 | aser

to fix the case to the PCB and then the case is bonded
21®. the PCB with an adhesive 140 and finally the

adhesive i s cured. Referring to Fig. 8 the PCB
220The nieal rraes 21§ thas tahesclommac parplld epipeitishape haging anhopening

BB B BT SR 0 B e S
' p 2 ' h X Q.
35202 4 T 2y G 0 A SRR Pt

ol é@&ngﬁkﬁﬂmﬁgﬂggvice can be freely disposed on the
broad PCB. Preferably, the connecting pattern 221 is

f or Tiedlskigt 21 6rofithgmatat omeed1 0Csadightd onlthe @nRéding pattern 221 of
manuf acturi ng process and then ﬁkating t he copper clad
thgiPB R0 and then theraape? Hb| is tackrweldied ththetbortde2 20asinegca langr (not

atter 21 accordjng.to the fourth emhodi ment is .

sHia o 1o i oo Lof e ﬁlﬂ?n‘i‘&tc?‘ﬁg’-lﬁé*ﬂa fiedto the goard 220 with
' . re to the skirt 216 of a

m%ggﬁggfiqgggbﬁgﬂh%bgpﬁ%% §%E " The netal case

210" has a rectangul ar parall el epi ped shape havi ng an

openi ng which faces the PCB 220, wherein an upper

s urMaadifitdtien &aff civbotimiened] Wi t h a sound hol e 212 for

collecting sound. A case body 214 is fornmed with the

skilfig. 916 psestienal evidoutewaotilayfifh modifieatignt ofea dipst embodiment

The_skinh 216 of. the nmetal case 210" is aligned on the
aGOHHRS 1A HE PERSEAARYFIE9]: of the PCB 220 and then the

cas ' C I t-he board 220 in | aser .
( okt io PRI S Qo RECRRERR SRR 8 REscion
ofGASt eABbdidentAANSS Hidsdn idvRRH B0 A cHlikEalnbtil EAR 110 is fixed to a
adhesive 140 to finish m crophoné packagl ng.
bolahb H2(f whigh iiobroad e fthanthe daseyt prdyisional spbgweldingsand then the case
. sectional side viewof a fifth nodification of a first
is bomstediterthetboard withl ian gdhesivien Bhpbesé st foimedewith opnnecting terminals

According to the silicone, based ndenser m.crophone
LGPV A FaReTH G IS Do Dt FoRBOh GarAUOAY 4 Product
i Lan, i i ttal.. ¢ .ol S,
hopfER mloROEERE 88, o M08 Binel o 0 B7E EOiERionygf the
préYeRVinGERMAl fouP bniMRtiflk RIMARL: 4B ?Povtic!ﬂﬁ, 5@StRe nEmBENE8krely an
to the board with an adhesive. The board iIs torned
exainple. ThanBctwatp ehtrooalestid? rivriatdhmay deqarovided. eThercfdtence
connecting pads 320 of a main PCB 300 of a product
nupler g0t meicaies roprosnsoml wopareldisg dewint Farthpee rif gixtanding the

o RS G LR0 Bl PESEEDY OO0 B o
) LT i S, ) ' ' .
2 e O 0 8 L VIS Bpersin

cah Beiford &vaniehOVi Si onal spot wel di ng point. Further
if extending the connecting termnals 122 to a

ci Mhenfraire MEB 080G hef Hrampoduct titers ether siEc@ied ®add tcbedenser
part side, heat transfer of an electric soldering iron
mirEphewsr apgerlingtethe fifitamodifisetiorno pb thetiresent ivetéomismaounted is

convenj ent.. . .
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



The main PCB 300 of the product where the silicone

based condenser m crophone according to the fifth

nodi fication of the present invention is nmounted is

formed with a circular inserting hole 300a for

nmounting the case 110 of the silicone based condenser

m cr ophone and the connecting pads 302 correspondi ng

to the connecting termnals 122 which are fornmed on
cdnmectbpatenihadld 102 whivh are formed onahe board 12Gobthe hicrophone.

according to a structure of Fi 9 showi ng that the

si | Ae shagseulieD el @n@émm*: afobigoQestiosving dirat e oHicone based

|n PCB:%O& therre se 11g ected from EO )
ﬁ‘PSFEP“BSP 4n5iiS groupied gpPe mamBC %2‘85@ pgfal %ls% pojected
P
R e

3E0RNGetki AgintICWI308] sndlde &ﬁm&aﬁlg 45 FDQUTGhEMSin PCB and the
connected by a sol der 330 us, according to a

campectingrtgrnmieath 442 of the lnacmphm&rﬁre coneoteld g ,a s8ldec®3d. he
case 110 projected fromthe board of the m crophone is
‘| nsEYse geqondiBe i@ mewding methpdlod ﬂmn@sm inveotipmi singedBe case

1 fisfied TR i o oS iFrop RGN RV g M dagHEIE e 3002

n, 0 r .
T PR
is IV @ertBMEIS Lo SR sdhblY E@seﬁﬂﬂéd @héi‘?th% Refwr@fiondl REESPNone having
eff|C|entIy saving a space for nounting a part of the

thp bogtdothich is forRed eithitiegcmpedtingt ternkingls of) thd feeelve gidd of #12 part
is mounted with the MEMS chip 10 and the ASIC chip 20

sidgt thesent, theschieefficicatiy eavirg 4 snace farireoméing aped of Siedwedist.

ot SPBEPEAGHoiTTE: Daie MO b BoRBTELB1a Theo Mgt ATt 10 and
thé %‘quclétfi)}&) 8& mmih"%ﬁ@ meHT %a?eogf er%@%a@e% ?o%flgr%tgggmcrgphone

eram ¢ boa

antilg fdarhi%ﬁ with g cﬁ@&lﬁff cHRSRSpAtRFATES ¥h §iB p@rtﬁﬁ%‘lﬁcﬁ‘ @brftacts the

for collecting a sound. The netal case is nmade of any
metakcasell Bt ed from the group of brass, copper,

stai nl ess steel, alum num nickel aIon and the |ike.

Furklerer the prardniZ0anay be selpatgd m@ow atPé‘dB,w qeramtig boardag FPCB, a

m%glnﬁggﬁlﬂgfﬁ? ﬁﬁfﬁ% %gi‘sﬁ’rl& i Sg’g‘ﬂﬁ& dplenfor gpllecting a

solad t eomt:ia; ARV BRI I% oqn téafecpearﬁoﬁ' HE erdh oefaﬁrgss copper,

transter of an electric errng iron 1s-

staifledseitie] 2 aku@ Wik, ﬁ:l@l%é]ad‘llo?rhxﬂafhetlﬁ(eﬂ%ﬁh&a%é thetal case may be
perf or nmed. Meanwhil e hough there is not shown in

platbdbwithai oxgAgt he connecting term nal 122 may be
extended up to the circunferential part of the board.
urther, as shown in Fig. 9, if extending the connecting terminal 122 through the
circumferential part to the reverse side of the part side, a heat transfer of an electric
soldering iron is improved, whereby a rework operation can be more easily performed.
Meanwhile, aithough there is not shown in the drawing, the connecting terminal 122

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

[Embodiment 2]
[Modification 1 of embodiment 2]
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[ Enbodi nent 2] [Modification 1 of enbodi nent 2]

Fig. 10 is an expl oded perspective view of a first

nodi fi cation of a second enbodi ment of a silicone

based condenser m crophone according to the present

i nvention, wherein the m crophone has a board which is
formed with a sound hole, and Fig. 11 is a sectional

side view of the silicone based condenser m crophone
shokig. i10 ki gh edfloded persphefios didvg dfaa @rdti msdification of a second
nmodi fication of a second enbodi ment according to the
elpb@th@lﬁnt ohweestlicons baseds hendensen tRiqgephon® apgording, toy the present

B B R S BB bR 4R o, e
Flézgl @%g&tlgﬁalr@%%\% davi‘ tﬁ? ﬁff\icg%“@as o c ]il(ilégli%dglcg >ph'g‘ c g%lown n

soun
Ficapgr to fix the netal case 110 to the board 120 and
Fhen the connecting part between the case 110 and the
PCBAddfding toholflryt iodidiestion bh aapecadasibodind. actieiithg to the
the adhesive 140 is any one selected fromthe group of
pressmd Unentjen, @p@hwn i Higsnterd V& ®pdingdricali metek casadd @ having a
S|I|cone ur.et h cryl and ¢ream so

clpgofl IPE A &3 r@ic é’vel tar?dcqmlecfi%mf@@ ﬁb of @ R( (2@ which is
O for
it BB B RSP LD L PGP B g o
I%Nﬁ £RER 1d %xQH@n{efbﬁf cdsel 1@0‘%8 'tlEb Brd@ 90884 Eh*éﬁ tl?eeéHnﬁEctmg part
thereof Further, the PCB is fornmed with a circul ar
betwesnetht icing lnatahélthe HCR 1080 is Wholppbdrded with giudbeditatd® Here,

the netal case 110. Meanwhil e, although there is not
the hesthssive 142 iar ansi rege selected efsemr yhe tgreurho¥r dorrﬁhlytl‘% €poxy,

SR R i STl
b
SRS PRI RTRL SRR PR 08E20n o

coﬁ@é’tirf‘geaxﬁé‘)ﬁeﬂﬁﬁl §n@8neadileneaRe Me&pﬁldbfs%&nﬁ@wﬂﬂnﬁe MEMS

connecting pattern 121 is forned by form ng a copper
chiy &0 ahdtleugBI@A cRpR0raouhd theucentg therec Farthad thehPOB is formed

pl at| Ni or Au. Here, the board 120 may be a PCB, a
W albzmn@r:tmg petaB 181 oa lmoaﬂlommch contacrth ¢hemsetal case 110,
cas 1 has I i ndrj cal a cl osed si
%f g‘ therdyis o s glcfgg'%f ipHlqosssary tb@e'&(&rgglay be

m Ft‘e \Pltﬁ a%?}gatcﬁmt (]ty}ee{ r% i%or %r%ﬁl% c?t E%eiga%(%h %1%@@ 1 ‘36:' ofESD.

ructure r co |EC I nNg soun

t hrgsghiehpcBoMf ih Bf(ﬁdérzﬁf&n%etﬁ@tap eadedl ] G fh%nﬁ&,tuhg Mbads or

side of the netal case is closed. The netal case is
comesbting feratiyalofie conheatihg dviftr mxtaaagdm @in Herfasedy disposed on
copper, stainless steel, alum num nickel alloy and
thq bread 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
a PCB, a ceramic board, a FPCB or a metal PCB.
The metal 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, aluminum, nickel alloy and the

14



i ke. Further, the nmetal case may be plated with Au or
Ag. The netal case may have various shapes such as a
circle, a square and the |ike. The netal case 110
is aligned on the connecting pattern 121 of the PCB
120 and then the provisional spot welding point 130 is
tack-wel ded by a laser (not shown) to fix the case 110
to the board 120. As such, a joining point which is

liteo Fueticr) dievaenl tive masbe plfedawith theoPAB TROneyaltchse may have
prOV|S|onaI spot welding is called the provisiona

vasiss Shapreeisuel apeicirele] doquarhendcths ke 10 is fixed to the

T omeigll g0 s Hidted cu the Boneciat patve LEGpEReRa 120 and
ﬂl&?ﬁl% 6&&83105&1@ﬁ9@&9ﬂin§%o§&%€ ﬁ %Btagflggi éédtbgfea lggquﬁ(!)t sﬁo&?ﬁ) to fix

cur € operation
thE fessecm)eco MOvaid 10be REBud2@ 5aﬂlgb§mﬂe\mﬁleﬁ E@eﬂ)ﬂned %etween the
correct position. Here, thé connectlng pattern 121 is

case hheaidettie BICEN 1 H) byothe ghrdvésiona apot W2ddinghedatlicd thd grotvik@nal spot
metal case 110 is adhered to the connecting pattern

waldmg noerl30i $he carerlilO is ifized tq theP @GR 430 thgo ﬂaerm*eswnal spot
ise b rrupti ng noi se fronlthe out si
W&gwgmﬂlﬁd?’ﬁo e G (AR5 08 BiBpyeduly g gasedl 10 is adhered
t al

toffEPEB1RH RIRY 3%5%&%?&20 678 Sutde profes SR UPelaflah i joining

th@Q@ﬁedlﬂ(?Qn@Xh@P@E $bQoRah b%g@érfdi‘ﬁkﬂi'lﬂgl rrddbpobidsR! ABR, the
then the netal case 110 and the board 120 are bonded

conhdtingpattacihied i iv ecddkdtedvwhithi @ighomdtpaiaall B3, békwhe if theanetal
metal case 110 and the PCB 120 is served as a sound

cagh A hddy adhered torthet gpanectingepatienr 211 2here 4s ponenitdthay itHs easy to

It e sound, hol e 120a forggollectln t he external sound,
e%m8¢8Pﬂw?h¥HEaaﬂamﬁzpﬁ %h a sealing

ter 0
sol"deri ngél gor gﬁ nd ?@%éég%ghﬁgf éé’&?‘ged“% Sé%ﬁ)egluagg’ethgfm otal
cabd181(7@8 sAePn O FIY. @Y ERULAITH e tRe@ingdhatieHN D MEfic ibBard 120
t he space between a main PCB 300 and the m crophone.
. byHeveisiohhlespouwbldingodf thé daseonmietben thg nhaalndasall B0 4idBthadard 120

125 for connecting with the external device may be two
ar¢ borsled reith the edhestvet 148, whenebior snage 1 3t batwaensthe 20etalrngsel Pl and

B RS R L o e
R S TR L g o

exferidl Wated, e@ﬁ&ei‘ﬁf th%%a?@?fzé %9 foRfedeRfld kéaling! t‘éﬁfﬂnﬁg 120b for
ironis approached to an exposed surface of the

sedlergrthe sdyndvitode £23a tay soddarine aperdathé ssurclshvld of & dsitdn surface of
per f or med. An exanpl e show ng that the

thm?@Bomdﬁe)rawb dtﬁtqrgom ef e ﬁ@urp? wa¥hin thagpanci efiween a main PCB
ed on illustrated in

S0gd 4 i . er;%st S PHEORR e aU gAY and 125 for

BGOSR LT A 0 b

terffhdls PEB ah8 1L8rARg vai a&u@cma&ohﬁ&té@m | thdQRhiNe 124 to a
sealing the main 'sound hol e 300b by sol deri ng around

chiphpartmunﬁac&mﬁﬂhehﬁﬂlﬁ I20er Specitldy, prcestditig . i gicosrhb@timeiit &f the
sound wave in the space between a nain PCB 300 and the

praseRlr dipveotien, Firextending nge rrﬁ@fmep‘(i}E Jeoninglsf dPdedndvi 135 to 2
crpab e O 155 Gl 2o 67 leCR <L e e oo act gosed
sl U B e sopﬁféo#eﬁlze?r i

is collected through the main sound hol e 300b of the
main PCB 300 and then passes through an area seal ed by
the sealing term nal 306. Then, the external sound is
col | ected through the sound hol e 120a of the

m crophone PCB 120 to the inside of the m crophone.
Meanwhi | e, according to the first nodification in Fig.




Fig. 12 is an expl oded perspective view of a second

nodi fi cati on of a second enbodi nent according to the

present invention, wherein a rectangul ar

par al | el epi ped shaped netal case 210 is tack-welded to

a board 220 by a laser and then the case is adhered to

the board 220 with an adhesive 140. According to the

second nodi fication of the second enbodi nent, the

pr ohsixample shooting\iad tHeomioiené acdRdingne tiy pRBbéht Gfivention is

each edge of the square shaped case 210, thereby

mpuntgdl ag tifeonainfCR 360 snlbistrefrdtin Weg. dfng poi nts 130.

Rezﬁﬁglng to qu 2, the PCB 220 |st£ornEd with a )

e BB 0Biga 1P otheaBpinRE P 1P 0awherg the miFrophencdisgnaunted is

togpef R £t ' ot Dbt Bakenle s REcebSr &% Svictip e
mn{ PUR if REHBD K saARP BenidA0 30 %res'éﬁhr%% %ﬂw‘x tSund hole 300b

portion which contacts the neta case

by sold&iilel ddgurdlotht eiain 2atihdilild iersed todpredert di&tion bad shirddWwave
'gﬁ a general PCB pattern form ng technol ogy. The board
©spase beivreen awnain PEBs3Q( ansthe sraiopbdnel Potherothe seaih PAE 300
t he sound hol e 220a by sol dering arqund the sound hol e
is Jormedayi Cfﬁslﬁﬁfgrﬂ rads B ﬁ% émea*ﬁsppﬁ@n@@ﬂlzzr@mmﬁg gsreppals 123 and

A 3t e Bhnle it GphEBe’ e niRBibop ittt B8 B pescnt
maerftf%ﬁt\@ﬁlg%@ha@@w}i ggg my\?ﬁ doRIBARB4, NN & LBRAIY %llected

whi ch faces the PCB 2 erein, since t ext er nal
theghdhé saatobdurdtiade B00OUH thet hginSPCB B0b aing tRé’;Dpas@és thhgagh an
board, the bottom surface of the case is cl osed
arghecaladt byl thesedinz @rmnabbia Adenthe ehterrad sowt is mgllected through
att rn Zf of  t he. board 220 and then the _provisiona
%1% ob hemicregpong PGB oo e igsidg eEthe mpjgrophone.

s%nv“éhllf%éco%‘lagéﬁlidﬁfsg YRS e vty Bl fSmed
wf‘tlp ShP 8blnd'R6ILoh NEe ?ﬁ%ﬁoﬁ‘ NALdrB8hOQAHE AE G0t WAEREE However,

and then is cured, thereby finishirng mcrophone

acpardkggb ag alttidakve é}d&ﬁ}pﬁ?@ﬂﬂﬁ&ﬁm Figsp a6 bt 17, 2Belbdasd may be formed
connected with a ground term nal, mhereln if the

withethglsoerablenle 1204 en thelpdsition whtemethc MEMStqhmglcpmnmammd In the

ot PRk el oS358 s i v ot

1208 bt g airgRh B By PR S SRR Yot B difepragm
the assenbly shown in Fig. 11, the further explanation

will be omtted to avoid a repetition. [Mdification 3

of [®Mudiftbatien? ofpmbodiment @} 13 is an expl oded
perspective view of a third nodification of a second
enbogi Feist am@ﬁdﬁ@ndngerspﬁctlm viswe o atsecandempdidicatiathef eisacond

e
o B0 LT S B2 AR R B8R

adﬁfﬁ@éi ke thelRatd 220V h SnGIdhEWE B4 r}ﬁ%oﬂfmé REhBRELondRS & fication

the case is
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 provisional spot

welding points 130.
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connected wth the PCB. Referring to Fig. 13, the
PCB 120 is formed with the sound hole 120a for
coll ecting an external sound and is nounted with the
MEMS chip 10 and the ASIC chip 20. Further, the PCB is
formed with a circular connecting pattern 121 on its
portion which contacts the netal case 110'. Although
there is not shown in the drawing, the PCB 120 is
f or Reféming to Fag.Seathe PTB 2207s TadmebiAith 4 ssunddlotic20adad doligcting .
the sound hole 120a around the sound hole 120a of a
atpextenal sowrfdaeml of mohete®CBH #6: MENB eshin(l0 dingdt the tASIR® diip 20
a sound wayve in_.a space between the mai.n PCB 300 and .
arpﬂréf ﬁle&"B‘ﬂ% Bole 224 fugthen gha)iaBds formed willy petangplggsonnecting
the al .case.110;..connectin ds o nect i ng.
e, P2 P i dFiditbich RORRR he S8 Bef L B eb ing pattem
: o f j : f
R Ao SPPET o B a ol PEB potE BlraskechbPRay. The
bdaad 00Q ks forgeierit a RaBnpasvfiagt 1P0bor falifg % udd hBRN220a by
plating the copper clad with N or Au. Further,
sopdesingraapung, the seund lile 280a pbhe botomenirfapg o pthet REH 220 1o prevent
.according to the third nodification is w der than that
digpriiomeof asriat WavR)ingapaes between the main BEBrigliand thamisrorhgne.
cCorfespo to skirt 116.0f t net al .case. . .
Ther TRt il 21y iborddeu par SR S Baring ap opening
VR 55 O CRLERE IRIBRD BRREIAS Rl RSk Miough the
soafd helet220a bhihe bghkdt the beaomcGulfateofliBdsaseflis dlbedPCB, a
bottom surface of the case is closed. Further, a body
114Thf metabeasa 840 isiadigned o Brenmunedting patierndRi of thieit®ard 220 and

pr jected,ogﬁmardly_on t he opened. end thereof Thg
then fherpravigiopl spawalding pointsld 01 grelded by 4 s dnefshpwa) to fix the

oW TR A0 DL ESE AR e o
citeARREreh AU (ROPMWRER did &asEBRq ﬁ%scﬁ)afd)agk benReradnd ?}iﬁﬁ% cured,

the case 110" 1s adhered to the board 120 wth the
thadbe sfivehid OmicoHont Spuckh gh@Pphdge P deK @ghm@ting pattern 221 is
[ Modi fication 4 of enbodi nent 2] Fig. 14 is an
copngitest adthpe espmdt tesmaingl, evheodinaiff tha rmétalneate {21606 i weldeat to the
a second enbadi nent according to the present L
COPRGRERE] RACKé | cfreals 1 & Biesth gﬁqﬁa&t ip &A%y b eIy neise dlsgll by
. tal ¢ ' ich,is formed with a skirt 216
mtgﬁ‘é?té‘%% 12%&? %Ojngedgﬁgﬁgi %‘F 0"1%1 %romthe opened end of the
CashindcSa WRG5Hdnk As@mbiyPwRiel i??ac% b&@BR described alfReHak iGsame
to Fig. 14, the PCB 220 1s fo neg wi th the sound hol e
stridefife fothecmidntily shgviaih B @l Nthe faAbkxPhMaticn WRILBE ethitted to
with the MEMs chip 10 and the ASIC chip 20. Further,
avpider epBition. f ormed with a rectangul ar connecti ng
pattern 221 on its portion which contacts the netal
case 210'. Although there is not shown in the draw ng,

22ﬁg§§§héﬁ-n5%ﬁ%%$35gﬁ%%5ﬂ a sealing termnal for

r-sealrng e soun ol e around the sound hol e

22Q8g 013 35 BRtLBHISY weﬁ%gctme_ te BEB &28 hQaiREANANSS a second
di stortion of a sound ve in a space between the main

enfBoBindéd aststdingao nhe pepinritvenfionC @hédth PORIERal Setal case 110
broader than the netal case 210', connecting pads or
whidnisdermewithaskinal 6 projectedrineshipmofdile Hrcam ae gpared #hd of the

devi ce ca e freely disposed on_the broad PCB.
cagsy 'éftéﬁgcame egtt’ﬁ@ %ﬁﬂ@gtt?ynﬁ??fﬁ tofix tho gasedorthe FEB grd then an
- form a er. cl,ad rough ener al.. PCB .
@ B T FRBRG, e UGG RO TRERS R et ontias b see s
with Ni or Au. Preferably, the width of the connecting
pattern 221 according to the fourth enbodi nent is
wi der than that of the connecting pattern of the
second enbodi ment to correspond to the skirt 216 of a
body 214 of the netal case 210'.



The netal case 210' has a shape of a rectangul ar

par al | el epi ped havi ng an openi ng which faces the PCB

220, wherein, since the external sound is collected

t hrough the sound hol e 220a of the PCB, a bottom

surface of the case 210" is closed. Further, a body

214 of the case is forned with the skirt 216 projected
outwardly on the opened end thereof The skirt 216
cinettae vitittA PcBse is aligned on the connecting pattern
221 of the board 220 and then the provisional spot

wel BefegiqmintFid 33, ithe MIRIdA0 by farthed evith( fiet sehdvimle t180a for
fix the case 210" to the board 220. Then, the adhesive
callegting an sxiernad spend ppd isrppanted petnthe MEMS ghiptlfeangathe ASIC

where .t he case. ts.the.board and.then is. cured .
MRS gy, 2 PO 1 BRI BoE Rl e liod et 12h on its
. : ' t i1Ga j i1 I .
potigh WHIR i ncta) cask 190 Aflnbptineat hAMBbwA I fhe drawing,
th&h?llm 190 i Rimed idcd éd&ﬁn% &ﬁﬂﬁﬂh&i'lémﬁf&_ sBRTeffEé‘hliﬁ tige §5unl hole

side of a board and the board which is mounted with a
I MENVBouid phe soundrindel 1208 iz bottord sudhee ofi tha BCBoi20 ¢m prevent

where the MEMS chip is positioned accordi ng to the.
digtogtaayef 4 spad (Waya in a space Aebwrenithgmain BCBi300 @94 dhaymigephone.

siaeF it ricel s PR RE wat AR vt 150 Sinebéiind ppia gpconnecting
: : : ‘ _ : .
i e cohoSeh oyl a6ng 4812 ASIPIRLED g prow
PGBUPR{RIHIS, theRandeting phtters id foBmad b Fodiingh qap%krtctldwmmugh a
adhesi ve 140, wherein the board is formed wt

gaverah #E1B ngnufacmiing lpsock@Pamhibeh phatmgethamwepperdtlad with Ni or Au.

connecting pads 302 of a main PCB 300 of a product )
Fyrther.nprefergblyy e opidtinef dhe somecting padern 29 agsarding to the third
A.main PCB 300 .of e oduct having th i 1d cone,. .
iy Rt 5 g o A bR SRR Aotk B A fontion o
%@9 i ' o ting hole 300a for
ccﬁn%E ti ﬁ%%ﬁgg%sﬁgh}#ﬂ?ﬁ% silicone based condenser
M CTHPMeAE caRkd 10Sof BkBid Wddfidation ¢a$ BeGLihdigaP dehpe 3IQing an
corresponding to the connecting termnals 122 which
opgnimgf whivhdfaoes theePGBar2), holkrein, sinee rhe eptetmheound is Asllected
such, accordi nggto a structure of Fig. 18 show n]% t hat

fh{qgéhéhq JouBth ol QEOE@ﬁd’&%?erW&%ﬁé%@f the Cﬁﬁ?gﬁf’ geds urther,
i n. PCB._ 300, 1. . 1 i
a botly TB B Bt D1 S 8 o 1B aBhRSe onl il op e

opefied Legdrthe inserting hole 300a of the main PCB
300, and the connecting pads 302 of the nain PCB and
t heTheQikite ¢ 1 6 B tHethbianadse 118%s alighdieoniier @RREBgattern 121 of

connected by a sol der 304.
the PCB 120 and then the case 110 is tack-welded to the board 120 using a laser (not

a

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 parallelepiped

shaped metal case 210" which is formed with a skirt 216 projected in a shape of "L

18



Thus, according to a nounting nethod of the present
i nvention, since the case 110 projected fromthe board
of the m crophone is inserted into the inserting hol e
300a of the main PCB 300, a total height t of an
assenbly according to the present invention is |ower
than that of an assenbly assenbl ed when the
conventional m crophone having the board which is
bR pdied bnd BEthe RARAS WelRd k@A PUBA® M fabl@. r ever se
side of the part side thereof is nmounted on the main
PCBRefehrargetry Fef. fi4c ithe (PGB 240 1indoanabadth fher sawad ala@26a for
part of the product. [Enmbodiment 3] [Modification 1 of
cilleplong aregxtenial ppepd argl issmented piithdhel MBMSpeltip i Weang; g ASIC
of I rst jfication of. a third . enbodi nent of .
ot PP o i Fardd i ISRAOGHAT RIS tin @aie 2hon it
pd 5 Rl o8B i et G308, REnGUR GREN R Pl e drowing
th POBCBIISis FORSIANGEN a S Rl FGCRI-BER G thd'§uRt BSR Hround
invention. Here, Fig. 20 is a sectional view show ng
tht satinda hpllee2X0a defl apettorl 50rface of thecEll 220 ta wasent Hiddortion of a
and Fig. 21 a sectional view show ng that the phase
soyedl axpe in 8GpAee betwaeth B maind’ ¢ 3PY and ghe microphangor dbimge the

RSN N T T,
fok shittecEY Rt A cinuiir oD elelbe S8l CAisbe IF ald bha pem.
Préfekdbip thEVenimting %Qttéiﬂ d22ns fsrhfed VY Prdthebdy c@%ﬂe@%ﬁﬂ thdugh a

fix the case 110 to the board 120 and then t'he case
gehdf] BOB tobheufBGBridd revess ahthed phitinky the capiiee siladewith Ni or Au.
Here, the adhesive 140 is any one selected fromthe

Prgfesably, dite wisi o€ thewenegstng paticon 25h acrording tehe fgurtisgmbasdiment
o BT ol S e S S BB SR B
i 85 VEVE, S Br 40, AR 1o, 1 C chi p 20 and i s

or me Circul'ar connecting pattern 121 on its

pOrthcOmeihi Gbe @20t Agd & $HABe Nt RlreG@BRak L hraltYESiPQT having an
the board 120 is fornmed wth the second sound i nl et
opknihg Which fhess thel PEBt 224y whkeeisesiaod tiso exdrmab sbtusl is collected

portion where the MEMS chip 10 is positioned. A i
thropgh thegsopad Mokam?20raithe & Gs mhhsdtoghsurfase ofitks erse 0t i slosed.

t d inlet. hol . Sin he P
Fugdhe R SO0 Gufar tetafe Boe it Dikins 215 Projeied diwgpdy on the
Opgg%sengrq]&g(gpecti ng termnals for connecting with an

externa

evice can be freely di sposed on the broad

PCBhe KRt 0N REEHd RGP 3hdeik %ﬁ%ﬂéd o1 tHeOdMREct e PBI 8f the
copper clad through a general PCB manufacturing

boprdoz2s andathein tthe proplisadrah gpdthecldmgpeintcl 38dis ww¢lied\by arlaser (not
Au. Here, the board 120 ma)é be a PCB, a ceranic board,
shewiHeg o thexage 2 B tpdhs; 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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The metal case 110 has a cylindrical shape having an
openi ng which faces the PCB 120 to receive the chip

parts therein, wherein an upper surface thereof is

formed with the first inlet sound hole 110a for

collecting the first sound. The netal case 110 is nade

of any one selected fromthe group of brass, copper,
stainless steel, alumnum nickel alloy and the |ike.
whithtiB eountell Svitied BIENIS SRip B YorBfedRlid & doMdtiblébn 88 pdiion where
The netal case may have vari ous shapes such as a
theiMEMS, chap squaitionediacshalieg fodle pgsent skiention. pr oj ect ed

from an opened end of the case and the |ike. _The

et Arcardigg to1g siligong pessd Fosdenspie nugFARkAIC AY shewa dp ig. 18, a

21 .of, t he PCB and thep the provisional spat

AERGHG RS FEe1E0 BatEbTorHE TBe PR Flet atiachs to o
béaid 186 %ﬁ’chkig b%égéﬁ&ﬁn @%eﬁh@d@@hgg 9{1% hfohfl€d 688hd dbnd hole

to the boar ordi ng e m crophone

1ZGsRiRbNedliag kagdderasl $ane bivhleaPOV80, WhkeiiEthalbossie formed
110, as shown in Figs. 20 and 21, is fixed to the

witbraoentdting tpatingls n2224hioh arheotmated &2D coynetiogisidoBa? of a
spot_wel ding of the |aser and then the netal case 110

maip ol 89 of dprodecvaing thowisprhene ke aqreide i20¢ fggreof.

o Bl T2 AR R P s SR Bl o
oS ATHIARLES AR IR d R R B30, R pupps o
cds8 11 @bnMBd silicbie BRBMEsHdengr hiérdhReHcanddSfoamed h2th th®Eonnecting

connecting with the external device on a bottom
pasla 302 cerredpendiog to theepmarting terminutel220# hich eredformedt on thg board -
termnals 123 and 125 may be two to eight. Each of the
e migigphadeni nal s 123 and 125 is electrical ly

or RS St aepiitioern sTagtt af FIE UL dtind gt o Rficone based
oRIORY FRRboife 1P oBt®] 9 e BVGTRERTOR heiCBRELETIG Bifjectad

fréh ehd il fdfion af iRl Rt fidec1 30l sFahd Béhrll iiMsdrfed the inserting hole
approached to an exposed surface of the term nal,

300k enfethy neain AGH KOG padathic wonsaningepada SR yofthe hrim®dB and the
[ Modj ficatign 2 of enbodi nent 3] Fig. 22 is an
copRenting dermies haZ ef the mystephaire age semgplgd hip@ispideni®on of

a third enbedi nent _accordi o.t.,he present j.nventio
enehya Bl B A maiGng matfed 8 nkCpBil iientioh. qfcefl case
. et . ‘ r. .
1190l rolrP e HolREofithd FricrdFhdrilie IngBi2eftled e hocfiflehole 300a
ofahd ¥aBin2ROB 00 Lok hephiesk AN dsBerfibl® 26QG0INd t6 SHéiedent Bivention
hol e for collecting the second sound by a laser to fix
is ldveer ¢zemathatoftanesfedblrasietnbied winm tha senviestierdh erierdphane having
tge PCB . with an adhesive and finally the adhesive is
the. peasd which 1s fawmasd, Wil theoppegting derminals pa feroyerse sige of the part
. nted .with th chi nd .t he ASI C chip 20 and
sidEg et el o8 CecBra RoHn T RDeE ol gihe  Phce for
mERhE GlpaR% 3 gERNd

[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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sound on the position where the MEMS chip 10 is

mounted. Further, the board is forned with a

rectangul ar connecting pattern 221 on the portion

whi ch contacts the netal case 210, wherein the

connecting pattern 221 is nmade of a copper clad film

t hrough a general PCB pattern form ng technol ogy.

The netal case 210 has a rectangul ar parall el epi ped
erfibedMchayf AGilRBn® BEHeRSerWicedphone @scdrlligg R6Bhe $fbsent invention,
wherei n an upper surface thereof is forned with the
arfd Figs. 2oamdd i ark stctionhlesi®d Giaws of tleofilsembiifigatidreo the slirectional
sound. The netal case 210 is aligned on the )
silienseeoniengenmigraphons 2ccordingnle themraspnt amentions Hepgydfig. 20 is a

.ovi.siongl spoi weldin connectjn int of .each ..
scBfichil S shevaBitbal Sl BefhuGorU R phitBrB g asp 4610 Fig 21 0
solfifl 5| Blow ot i il RRIYEE 1 50 gyl WM Bl 10, |

WhOR Bedrziling YoTh $ir@ E&i Rt ationCaddHokw R & %s t1bo QaSE cyTRRNRal metal

the board and then is cured to finish mcrophone
capadhk@gviich isHormed thth the rfiretctound iplat halerl 192 Tor ellecting the first

connected with a ground terminal, wherein, if the

sonpd 4 tagkyeeldedgoiasbaged d2Q) which lsanewtedewith agMBEMY ehip 10 and an
Lyl [ ' t hat, .t i.S. L m t

ASE 2B 4 faf o Bihe t561 14D e R 1 okt B o 10 and

282 s b 48", BURGSB, UAETHL AORLS HFR"r on

seltRfRr Foad tHb exRp Nets cdliRicEAERpSLY, Udidb @R EVE RPoxy, silver paste,
m crophone assenbly of the first nodification of a

silidoine duretibog) iaoryhéndeorcepolider. t he shape of the case, the
further explanation will be omtted to avoid a

r egRefeiringrfo KigidPrtp 2ds thenbzud 28 ahmeunisd (witl the MEMS ghip 10
3,is l.oded. per.specgtive vi.ew, of a directiona .
e AL EORGEhEu S EREABIE A HoRS eBGHRS Rae 121 on it
o : . ¢ . .

opforlwpit! e Bl al 1O WA Bl LRl LT AIRIR with the
seSdiiMicad tiklat hdl8e20H R Cblledalg thE kéwal QoeRNGIE RS Bbrtion where the

m crophone shown in Fig. 23 is nounted. ccordi ng
MEdMS cldipri@c ipositibnesd. 1A sahing camikead 480b i formpd ondhe aigside of the
~shown in Figs. 23 and 24, a cylindrical netal case 110

theyssgond seungdnlebhple 4292ace which is formed with the first
und

soynd inle 0 110a f.or .col |.ecti the first s

"o o iehoBol D ioiaahin ermeel spasanld. Rhaficpads or
cofihe R Fp3ns ik Sy i BEASEE oM posc o
thd PRad POES IThe cddfdctidhpath@a 21 isSofrBédBEforniny Leppecilhdithrough

termnals 122 which are connected with connecting pads
2 Soradb P CB manwfaf@ing pdceds adphed plating ¢he coppeihdad with Ni or Au.

mcr oghone on a part side 120c thereof
Here, the board 120 may be a PCB, a ceramic board, a FPCB or a metal 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 iniet sound hole 110a for collecting the first sound.  The metal case 110
is made of any one selected from the group of brass, copper, stainless steel, 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

21



Further, a main PCB 300 of the product having the

di rectional silicone condenser m crophone of the

present invention is formed with a circular inserting

hol e 300a for nounting the case 110 of the directiona

silicone condenser m crophone and is fornmed with the

connecti ng pads 302 corresponding to the connecting

term nals 122 which are fornmed on the board 120 of the
piidjcRfcd M8 opened 8id SPGB caRG@AEe ike.1 0 a structure of

Fig. 24 showmng that the directional silicone

contiemmetal naseridPhoalegnesd onvlnt@hecimg pesterral 2 GCBe PO 120 and

the netal case 110 projected fromthe central portion )
theg ﬂtwovawpalsspeévvfh&g pring K0 bdween the qapes G andl theLCB 120 is

witdihe T Bafudios e nkgatel 1D e B 128 conmect i ng
Lo LAY 1ol SEQRAP Bodkfe AOUSEHEL), M0 1 met

sol accor a nounting metho
cadé 110eashesant Figy.ezmt 21,56 M&ed kh eheC asite PRRIECL PEf the
fromthe board of the m crophone is inserted into the
- bdand 4 20 ibygprosisen3D§@ot ofelding ofatha [2EB 280 Ghera thteotnatal case 110 is
i ght of an_assenbl accordingoto the present

bq?l% e thenboasd [18Qerith Heredbpsive d0.anFatiranbhs phase detlsyery150 is
i OF #0F Gt WeCHS% 10 O BEoRE: 12 it REled B7 Rbpge of the
co{ilﬁ&’t@cﬁ §&nﬁ:§%gl’1£{ﬂ#e1?gc6%¥1? RALifr pSﬁeﬁ%mJa&eHéwt ed on

e nain Iclently saving a space for
Mo URiriheg tBe dolrd 20 he fRhRdUgih connectihfael®iasld 1230aridS125 for
nounted with the MEMS chip 10 and the ASIC chip 20
conn¢dting withetheextainat dewceldiDa bottdrh surdacedbdreah wherir the onmber of
condenser m crophone. Further, the board 120 is forned

thw?chﬁeg ﬁ@@wéz 483 r@acri]ilrzﬁ ena blp WoAQari g Ee@‘h pE#he grpnecting
oGl g dnd e el Fomer B Rl ialEb Rl 2 o cvio

' hgqﬁ f fd L.shis0 i: I r
paléqqﬁrgaf&éh t grbeota%hg nggtreéls 1Sc?)’vvn [ %dlltq%] 26 éﬁkg\?m&lr? 831 t gldzotﬁ% 81) resent
inve%ibh! ilextbh@ingie &fmadtirRabesinkle 12BN 135 ¢La dRcuRftkdcd Of the

of the first sound inlet hole 110a or the inside and
boaut $20eamfeldchre saldema sound appratchétblte ab2@gosed surface of the
According to the packaged directional mcrophone
tergisalnwhereky, a gyverk oppggtion gan begasjppeifonmede 110 is fi xed
to the PCB 120 which is nounted with the MEMS chip 10
and the ASIC chip 20 by | aser provisional spot welding

?gﬁkﬁmﬁﬂMEgﬁ2%EE§%O%%%5g%FO is bonded to the

necting pattern the PCB 120 with the
adiegi ¥E isl4f).exploded hRrspétile Ga®eofl d Gebdnd RlodERatb Bf a third
the Tirst sound inlet hole 110a for collecting the
enftiodanend aueatdimg ta thoprdsem nkentmof whoreire s poctaigwiprt mrallelepiped
position of the MEMS chip 10, .and the PCB 120 is
shinsdnwgtahicese 2AG whaichry fepued with ge Hitt soypddnipphole 210a for

oofi g At PSS BB BatIR aciksd 280 ot e e iy the second
' soﬁﬁ&lﬂﬁé%o#e-r{bﬁ ec%ﬁé’&ﬂllgrtﬁég 8Ll sﬁngi?i h%laggéfglg(gﬁg th@cdsB® the PCB

Inside o Irst sound 1n : o _
and\GlQY ik RPsd B ddhbed b e POBewith ahAhEdN¢ shdBgally BRtddBssive is

the sound collected through the first sound inlet hole
cutki0a or the nodification sound inlet hole 120a passes

t hrough the_phase del ayer 150 and then jts phase is
ch&sifetne thElee By, Bistbapid 7P gimemted pith 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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[I ndustrial Applicability] From the foregoing, the
netal case is tack-welded to the board by the |l aser 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 t hus enhancing a nechanical firmmess and hi ghly
resisting noise fromthe outside. As a result, the

sRIndCES theePRaFewhsreSh¥ @dEMEN eﬁjgbw shaloRhtéd CBhdthdRdthd board is
total manufacturing cost. urther, the

fopmed evith @ medtargmldri cogngrting gettedno22 j om e godiomewldth caistacts the
with a PCB i's renoved and the netal case is joined to

mekb cpgep? 1hi Whereia the seneReting tatteendidnsemade of Gperpner clad film

arts with. adhesi ve, thereby enhanci ng an
thgqn.tgi)targeggqal %gﬁdﬁ‘gﬁ“\#wnﬁé‘?"&ﬂ@ﬁ&'he case gnd the PCB

an [ [:St4 i .
e L ARUE T 21098 o A IS FRI LA D! (O Mopening
wHRBSHARHHhE PCH 20Mewha@&i. an u%pel‘_‘léﬁltfﬁw theRbP eLIRAMSN IR B first
the PCB is not limted by the size of the case, the

scROB inlkfi hole 2 Wafeecblfeoting the fimitcowphone is freely
desi gned, thereby form ng various shapes of termnals.

h
Fur Threietakease @ 19ms dlimednn thrrosewinggttpe 37drafdheRdB 220 and,
Wt hout .a physical .force appl.ied in the curli :
by ighel st fildi s BB IBE Patik gt dach Ade 41 Pagice wsing o
la ' d A7 R Ermed.
e e o o B 0 o BB OB Y e ST B fmed
TR HeGahésde MY is afifliciGo 2ROPhEE 8RERI ek ddcboVible akdvitiere the case
A silicone based condenser m crophone conpri Sing:
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 metal 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 directional 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 a repetition.

[Modification 3 of embodiment 3]
~ 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 that the directional
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 nmetal case which is a sound hol e; a NMEMS

m cr ophone chip transferring sound collected through
the sound hole to electric sound signal; an ASIC
chip having an electric voltage punp for supplying
electric pressure to allow the MEMS m crophone chip
and a buffer IC for anplifying the electric sound
signal of the MEMS m crophone chi p; a board which

hole 170N Méreebibtiny theesedaMSsotthe b9Rhe A8hd:iePI N T ht MBardSk Formed

chip and is formed with a connecting pattern for
withi aonnepting t thrminals i@l akhichsee cantdctedngitireamsecting phix362) of a

the netal case to the board; and an adhesi ve for
mapl G 480 pba pdugiringihe mivprlicscora preside 128s thergofed

boaF titep A7oia hath ek epsbR b ing ok gipiions llpape Sondenser
Dy o e p SRR AR e BB RAAPL RSB0 B oo 300 or
mdRRing8k dhdedl 10QifThe HipédiBHaltmidods @bndab&Gimi@rdphone and is formed

soldering. [Caim3 |
with the connecting pads 302 corresponding to the connecting terminals 122 which are
formed on the board 120 of the microphone.

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 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 terminals 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, a total height of an assembly according to the present invention
is lower than that of an assembly assembied 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 a part 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 central portion thereof, and the phase delayer 150 for directivity.is attached to the
-inside of the first sound inlet 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 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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The silicone based condenser m crophone according to
claim1l, wherein the adhesive is any one selected from
the group of conductive epoxy, nonconductive epoxy,
silver paste, silicone, urethane, acryl and cream

sol der. [d ai m 4] The silicone based condenser

m cr ophone according to claim1l, wherein the netal

case has any one of a cylindrical shape and a

andetbe A RJU chip Pabpldset mpvisidakipepeveldifgChrai ther) the metdhease 110 is
~_silicone based condenser nicrggpone according to claim

bonded ftheicpnnastingpaitean {21 ghihie 8RS B with B¢ ahestve HY-

gr of PCRB,..a ceram c. bagard, a FP al i

Aol el govgy10%s SSRERFI Oonirss b mohhdndaPE I3 collcting
SR RURNE 23R Sl obidpBdne RV SERIRYS chip 10,
arfdl 8 PCRUI DO einRAdvitd BHedecdhd Dmd [iflefhle 120z 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 a total manufacturing cost.

Further, the conventional 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 electrical conductivity
between the case and the PCB and also 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

- terminals. Further, since an assembling work can be performed without a physical force
applied in the curling process, 2 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.
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The silicone based condenser m crophone according to

claiml1, wherein the board is formed with connecti ng
920a80piMal s for connecting w t IKasareXpglicagbn Nor:dlR t10005-0085839

the opposite side of the side which is nounted with

the nmetal case. [C aim 8] The silicone based
[Cf’g&qg ser m crophone according to claim1, wherein the

is formed with connecting termnals for
connecting with an external circuit on the side which

Is mounted with the netal case. [Caim?9] A et hod
[clafh 1packagi ng a silicone based condenser m crophone,
the nethod conprising the steps of: inputting a -

boak dilisdriedtasédscomdernstradicvaphbnacddpviSinghi p and an ASIC
chip and is formed with a connecting pattern, wherein
theamﬂﬂb?aé%Wblchﬂ%W@hO@ound to electric sound signal

S‘Bgar M e, AR Yo o o e b The sqipdrole o

elé({'] % ch| p; inputting a netal case; aligning
et al 2case on the connecti ng pattern of the board,

f i dnnESIC i Rhvidg fadetEOvdliage ﬁ@‘ﬁﬁ esrisipdyiRgleleetiit piéssirb eo allow
board by provisional spot weld
the MEMS microphone chip and a buffer IC for amphfylng the electric sound signal of the
MEMS microphone chip;
a board which is mounted with the MEMS microphone chip and the ASIC chip and is
formed 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 whole part where the metal case fixed to the board by

the fixing means is joined with the board to bond the metal case to the board.

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

means is a provisional spot welding point formed by laser welding or soldering.

[Claim 3]
The silicone based condenser microphone according to claim 1, wherein the 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 to claim 1, wherein the metal

case has any one of a cylindrical shape and a rectangular parallelepiped shape.
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bondi ng the whol e part where the netal case fixed to

the board is joined with the board with an adhesi ve;
920@80092¢tur i ng t he adhesive. [ O aKoed®Application NareKRdA@-Z006-0085839

packagi ng a silicone based condenser mni crophone

according to claim9, wherein the netal case has any

one. of a cylindrical shape and a rectangul ar

paral | el epi ped shape. [Caiml | ] A net hod for
[Cﬁgﬁgfging a silicone based condenser nicrophone

according to claim9, wherein the provisional spot

vel thglidone baseacod®inSérMBicRpheR AL61dRG: tolcfdidi 1Mwhélein the board is
A net hod for packaging a silicone based condenser
anyi ane oglbaerbframdior giougof 0PCBad cordinicwhandes APCR endid hesil PEB.
is any one selected fromthe group of conductive
epoxy, nhonconductive epoxy, silver paste, silicone,
[Cﬂ{n?%ilane’ acryl and cream sol der.

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

case is made of any one selected from the group of brass, aluminum and nickel alloy.

[Claim 7]
The silicone based 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 1s mounted with the metal case.

[Claim 8]
The silicone based 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 9]
A method for packaging a silicone based condenser microphone, the method
comprising the steps of:
inputting a board which is mounted with a MEMS chip and an ASIC chip and is
formed with a connecting pattern, wherein the MEMS chip transfers sound to electric sound
signal and the ASIC chip supplies electric pressure to operate the MEMS chip and amplifies
the electric sound signal of MEMS chip;
inputting a metal case;
aligning the metal case on the connecting pattern of the board;
fixing the metal case to the connecting pattern of the board by provisional spot

welding;
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bonding the whole part where the metal case fixed to the board is joined with the
board with an adhesive; and

curing the adhesive.

[Claim 10]
A method for packaging a silicone based condeénser microphone according to claim 9,
wherein the metal case has any one of a cylindrical shape and a rectangular parallelepiped

shape.

[Claim 11]
A method for packaging a silicone based condenser microphone according to claim 9,

wherein the provisional spot welding is laser welding or soldering.

[Claim 12]
A method for packaging a silicone based condenser microphone according to claim 9,
wherein the adhesive is any one selected from the group of conductive epoxy,

nonconductive epoxy, silver paste, silicone, urethane, acryl and cream solder.

28



