[DESCRI PTION] [Invention Title] CONDENSER M CROPHONE
AND PACKAG NG METHOD FOR THE SAME [ Techni cal Fi el d]
The present invention relates to a condenser
m crophone, and, nore particularly to, a nethod for
packagi ng a condenser m crophone by joining a case of
the mcrophone with a PCB, and a condenser m crophone
packaged by the nethod. [Background Art] Generally, a
5 HNJ crophone whi ch has been widely used in a
nobil'e ""equi pment or an audi o equi pnent consists of a
[Meddtieg qiti)as el enent, a pair of a diaphragmand a
back plate for form ng a capacitor which is changed
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nfigtophere witlya PEBhas] oepndassengri@ophuine packagdd by thg method.

te hnoIc{) y,has been introduced for an integrated mcro
(Eif@ggre'é@ gﬂi&cor ding to this technol ogy which is called
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A MEMS chip m crophone manufactured by the
arfouRG PEasHIrni ang & SRh dorobpffdniag ameguitput sigvat. This typical condenser
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technol ogy should performelectrical driving an
{ls RPR Whjnhds ewented withtcircuis paresqui red t o package the

m crophone w th another special purpose sem conductor

chi pieagwhile, 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

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
packagi ng 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 Electro Mechani cal System
Package with Environnmental and Interference Shield".
The above package has a structure for adhering a cover
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According to one aspect of the present invention,
t hefllei§ gngthesvphjedd ef 8iel inyerteon © 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 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



based condenser ni crophone conprising: a netal case
which is a sound hole: a board which is nounted wth
a MEMS m crophone chip and an ASIC chip having a
el ectric voltage punp and a buffer IC and is forned
with a connecting pattern for joining with the netal
case; a fixing neans for fixing the netal case to the
board; and an adhesive for applying to the whol e part
where the nmetal .case fixed to the board.,by the fixin
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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 based condenser
microphone according to the present invention;

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



Fig. 7 is an expl oded perspective view of a third

nodi fication of a first enbodi nent according to the
present invention; Fig. 8 is an expl oded perspective
view of a fourth nodification of a first enbodi nent
according to the present invention; Fig. 9 is a
sectional side viewof a fifth nodification of a first
enbodi mrent according to the present invention; Fig.
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Fig. 14 is 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. 21 is another sectional side view of a first
nodi fication of a third enbodi nent according to the
present invention; Fig. 22 is an expl oded perspective
view of a second nodification of a third enbodi nent
according to the present invention; Fig. 23 is an

expl oded perspective view of a third nodification of a
third enbodi nent according to the present invention;
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[ Enbodi nent 1] [Modification 1 of enbodinent 1] Fig. |

Is a sectional side view of a first nodification of a
[BesftMo?lEie”bOdi ment according to the present invention,

Fig. is an expl oded perspective view of a first
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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 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



MEMS chip 10 and an ASIC‘chip 20 by a laser and then
the case 110 and the PCB 120 are bonded with an
adhesi ve 140. Here, the adhesive 140 is any one

sel ected fromthe group of conductive epoxy,
nonconducti ve epoxy, silver paste, silicone, urethane,
acryl and cream solder. Referring to Figs. 1 and 2,
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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



poi nt which is forned between the case 110 and the PCB
120 by the provisional spot welding is called a
provi si onal spot wel ding point 130. The case 110 is
fixed to the PCB 120 through the provisional spot
wel di ng point 130. Thus, since the case 110 is not
nmoved when the case 110 is adhered to the PCB 120 by

t he adhesive 140 or upon a curing process, joining of
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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 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



sensed through the MEMS chip 10 or perform ng
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microphone according to the present invention.
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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 MEMS part 10 and the ASIC chip 20 on the board 120 (82), inputting the
metal case (S3), aligning the case 110 on the connecting pattern 121 of the board 120
(84), fixing the end of the case 110 to the connecting pattern 121 of the board by the
provisional 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 (S86), and curing the adhesive 140 (S87).

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



plated with Au or Ag. The netal case 110 may have
vari ous shapes such as a circle, a square and the
like. Further, in the step S5 of fixing the netal case
110 to the board 120, the provisional spot wel ding
may be perforned by | aser wel ding or sol dering.
Further, the fixing operation may be perforned by
punching and the like. The adhesive 140 nay use

onductive or nonconductive. epo ries., After .

AT, 2 Rl VO R B b Pt the meta
agdheg ve, the adhesive is cured by any of natural
curing, ultraviolet curing, heat curing and the |ike

to flibeinsdialtdase NEINY indudlt W Do seldetedrttaih GHRh@BEp of brass, copper,
According to the packaging nethod of the present
stainlesststesh alunisumenigkel ¢Heeandithe like Fuathir, e metdl ¢ase { Hemay be

oard. 120 by t laser to fix the case 110 to the )
e i A %lynfag-hﬁwemetﬁwsi ALEmey haye vagigne shapes Fiofiqg a circle, a
SQ%ﬁégnéggfgbth t he adhesive 140 and finally the

esive is cured, whereby a joining force (that

| S, FaRh& §rithé GRb SOVPERinGIGhd Hebft cadd)d 10 t86@Bb IHdErd 120, the
performance) is strengthened. As a result, a sound

porasional spet vedidiap aey,be mafdihéEbynlaseropdiding ohaddering, Further, the
hi gh-resi stance to noise fromthe outside. Specially,

fixieg oppsativet may: bepereraneddiy prnichingend dhe bke. dihg adhpive b4 may
SERTREERYS oh 5 aol S IR Ko Bob Rt b6y e

"™ C q , i .
OB 0 it AR SRR R RE b Y Y oF ol BRI paviole
cRfifS $eht durive d BB likehefidbinthe Maafaefeiib aF the microphone.
paral | el epi ped shaped netal case 210 is tack-wel ded

to a PCB 220 by a laser to fix the case to the PCB
and then the case_is adhered to the PCB wi.ith an

adhéseidingna the magkpging methpdrddhe aresend insignien, teemetal rasg 110

. [ o the P [ unt ith t chi

i Gobiietso BT bR 126 By o PRA O 1 et D Eh 06220 ena

the@ChBNAY 810 GUINESH 110 IdBEAHET 50 Fth e ddh&iRCT4d 4 finally the
whi ch contacts the netal case 210. The connecting

aphdsiver 10242 Luied, whelebph jeinimgbRe (tHafld, ail elebirichlr @ufdcting force
general PCB pattern form ng technol ogy. The netal case

apd @ sealingaperbemangg) iwstrengthahdde A reselt, sheqved lqaelitigs amhanced,
openi n ich faces.the PCB 220, erein an.upper .

agf) the, girp as; & DiebriRagiatge; 1 OIS ITAE (RGTESidh Fpegally, the

SR §&Lte %&H}ng decreased and a process expense is saved, thereby sharply

cutting a total manufacturing cost.

[Modification 2 of embodiment 1]

Fig. 6 is an exploded perspective view of a second modification of a first
embodiment according to the present invention, wherein a rectangular 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



The nmetal case 210 is aligned on the connecting
pattern 221 of the PCB 220 and then a provisiona
spot wel ding point 130, as shown in Fig. 6, is forned
by wel di ng one connecting point of each portion of

t he connecting pattern 221 using a laser (not shown).
Then, the adhesive 140 is evenly applied on the whole
connecting part between the case and the board and

i.s.cured to fini.sh m crophone packaging.,.. Here, .
ASIE i A0 Rt B e e G Bt R 2218 G gortion
] j infi ot -i

RSl HORER B 05 o g B 2103 B S
filsn tﬁﬁ)%ghh@en&élimmﬁét%nﬂmgté&ﬁbfogpy i nterrupting

noi se collected fromthe outside. Since a m crophone
assdimelmetaheash 218 packageozgds peslklépisd shbpw baviag ahhpening
same  structure as the assenbly shown in Fig. 1, the
whigh &cee 51 B 228nwiiprein geurnsr sedercet thereal)isi faimaed with a sound

r ition. [Modification 3 of enbodinent 1] Fig. 7 is
hgﬁé)‘gl?pft%ﬁ)élﬁc Sgblg‘i‘t ive view of a third nodification

of [ [ i

e T R PO EEBLARAREL Phioh: ARl IASTThe POR 220 and
theéh 4 wroviednili spbt welditkpbint 180,05 shadat @dFig. v, & HiadEbyokelding one

froman end of the case is tack-welded to a PCB 120
chpuegting peint tad dack nokéonc ak éhet eonnhelinRCatterd 22 hesinghe laser (not

S et o thesiv o 0s BBl SPIcer 7 1B (s Gonnpsting part
b%@?‘aéﬁ gﬁ? p%)g%o@n%gi%sb o?#é \I/lvltlp %u}z:\éﬁc'@ r@ﬁ%lgpﬁ%g neghlgﬁléagm &

HRRS, HBE Bonkdtipdtiefh POI {51 @RndMMdCRith ﬁg@&ﬁﬁt@mﬁhﬁ, WBERln, if the
case 110" Since the PCB 120 is broader than the netal

nxdAease Zidrineelded to thedsnmctiogpateed P21g theee ivianaérit thaiit is easy to
connecting with an external device can be freely

chimdppbeseqiscoselihy infesaptinEopisepplectedlibom the dusidwnnect i ng
pattern 121 is forned.by..1Q formn cO r, cl ad
P e STH 240 GiomEpr APt AP PRKRRE J5/ IS DEY Ay e same
A | go .
BT L R BRP oot B LB e Bploflloh 1 by gyited 10
af6id Alrepdfigion0 the third enbodi ment is wder than that
of the connecting pattern of the first enbodinent to

correspond to the skirt 116 of the nmetal case. The
metal case 110" has a cylinder shape having an opening

whi EModidication ef eoalpdimeny 1] wher ei n an upper surface

i R U O A S
eRIbBHIRRLE FeBRHiNB A REseh'BvERdn, 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 finally the adhesive is 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 metal 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



thereof The skirt 116 of the netal case 110" is

al i gned 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 m crophone packagi ng.

[ Modification 4 of enbodinent 1 ] Fig. 8 is an

QS BT SRR R ot PLR LMD, IO SRR i

. . erai . | I D _
BB N WRECSL B Pyl o Eh PO REtp BT D e qonnecting
pakEmpPraj febkthgd B teShR®en®bdintent i Wit Ahncing: f tHeN@nnecting
case is tack-welded to a PCB 220 by a laser to fix the
patisre df thet fivet enttOBiraend td trerespdrd te dwsskirs 1 Woofdkeimel tdse.
PCB with an adhesive 140 and finally the adhesive is
cur ddre mgtalepsa HE' has amylindes shanedhaping ap ppening whightfages the PCB
i.\th,.the MEMS chip 10 and..the ASI.C chi 0,a LS .
1P Wtreh e Suthsh QP it SR fly® RGNS b k3 gollecing
bt BE A Podf 11 FE RAALERAR oSl 8prd &l ) e end
th@edfect i ng pads or connecting termnals for connecting

with an external device can be freely disposed on the

br ode RIGB. 11Fr off the atsital casenkbl Ot raligoed oy theatoneeating Dattérs 121 of

formed by form ng a copper clad through a PCB |

%ﬁ@é@gtﬁnﬂ ARpndhe sesed 1854 t%qi?e‘ﬁeld?ﬂ tarthe goard d 20 yigg a laser (not
i Ni Pr af bl t e)i f ith

SRR A0 528 5o 5 h il ceb 8748 I it e board 120

VAR hdRBive 190 W Si5h Mi@8pHoRaba %iﬁq?e connecting

pattern of the second enbodi nen o correspond to the

skirt 216 of a body 214 of the netal case 11 210'.

The netal case 210" has a rectangul ar parall el epi ped

shapMofidicatinn 4ol emhadiment lhhi ch faces the PCB 220,

face thereof i.s for

wh [ d wih.a
SoubtE hat anobpiodl RETOGEYS Vs 8h i MRTC el sgligh 214 first

. . . S OJ | .
Rt Al R SUBRTPMIRLS o LIBIE i
sh&ped Irh&Res®1¢ Wﬁﬁ&@&n@ﬁhwﬁitﬁ&i 1@k Ql@%}oj@éted e sl?@@ of "L"
220 and then the case 210 is tack-wel déd to the board
a0 anshdhgf thel caseeis tdakewelded tonn PCBo2X0 by & besectmsEx the dakeeto the

board, Then, the case 210’ is adhered to the board_ 220
P§iB pnd 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 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 pattem
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

i1



t he adhesive 140 to finish m crophone packagi ng.

[ Modification 5 of enbodinent 1] Fig. 9 is a sectiona

side view of a fifth nodification of a first

enbodi nent according to the present invention.

According to the silicone based condenser m crophone

of the fifth nodification of a first enbodi nent of

the present invention, a cylindrical netal case 110 is
i xed to a board 120 which is broader than the case

ZQQ provi si onal spot welding and then the case is

bon dﬁ% 1{'1&%1#1&1%6 bagr I?asvﬂ }e{&ga?tﬁgl%gpﬁﬁfl%gpép%& & %Erging %n opening

f orne connec are

WwiHEH %%@ﬂte\"ﬂ’@ﬂ &Onﬁrﬁ&‘drﬁ&h BASES s3dikcOtheRofTR f&nﬁ’&ﬁﬁlﬂod sound

of a product having the m crophone on a part sid

hbRO21 2 foe celbdcting sorvtnkle Af dak¢ bodyolli4f is darimedrnwit thielskirt 216 projected
present i nvention, four connecting terninals are

giwarilyem theend thersofiunber i s nerely an  exanpl e. That

The TERETOATLSY e T Coste (0hin SPEL Of U SuREr DR Rt g1 of
ﬂi@i’ébrﬁogﬂq% en tFlE4sP 9% o L%taﬁé%ﬂﬁh?@ﬂ'{?%%grdgﬁg ish téﬂlgser (not

t er m nal to a circunterence o

sheway B ixshél€asoto the®oRa! Thers téeasd A istaiéisd Brth@boad 220 with
electric soldering iron is inproved, whereby a rework

tpathasive M0 wdmithenivoophonopacknagiegpt . The nmain PCB 300 of
the product where the silicone based condenser

m cr ophone according to the fifth nodification of the

pre tilﬁcgggnn £, |s elytgged is formed with a

cir FASer |ng Oa for nounting the case 110

of tP{ff § id hCRARnabgde q,rléi,@ ngengah ertﬁfi@an%ﬁr@f st @fbodiment
connecting pads 302 corresponding to the

oordany torig: tresent inaérgioh22 whi ch are forned on t he board
120 of the microphone. As such, according to a

st r decondingoto the giliconesbased pendenser mitvephore Qfdhe fithguedification
o Rarshep oo SRS Pt AEVBRO creghnda! B FE T80 RY et 0 &
b%grdt 1% Wi 1‘?113%&93% %@gﬁ g'%fca#]&' r%@fs%e%lss&;{;%g CL{]E'?P?E:H the case

I'nserting hole

i£B6HuRE td e bBaAdSyidld Ahedite THBbBarfiHoRNed WhE connecting terminals
connecting termnals 122 of the m crophone are

1¢2rwiedlt ent dopnectabvitk codBting pads, 324cefor tangPCB 30 of a product
nmount i ng net hod of the present invention, since the

hgyigg thg ﬁ@crsphqm;cqrba ertoide heDaothsreat dn the dift ’@P@l@ﬁﬁiﬁ-@ of the
PR LID0 G OB T B S TRROAH P! BB BBTHFG ety an
ek%pl@.r ?ﬁ?ﬁrﬂc, %Vfanélg]ﬁrbonnectmg 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 is improved, whereby a rework operation
can be more convenient.

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 case 110 of the silicone

based condenser microphone and the connecting pads 302 corresponding to the
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is lower than that of an assenbly assenbl ed when the
conventi onal m crophone having the board which is
formed with the connecting ternminals on the reverse
side of the part side thereof, thereby efficiently
saving a space for nounting a part of the product.
Referring again to Fig. 9, the board 120 is nounted
with the MEMS chip 10 and the ASIC chip 20 within the

Cgeﬁ%e%llgg?se OI’P ]\t%‘ggﬂlsl%l %g (gﬁe I%ﬁed Con[jfﬂ)g‘)frﬁ]ém Ccro hone

t
. R MRS SAEE e e B o
c%ﬁd{e%@érf‘mf%ﬂﬁ;hgne B nEanﬁFad éh thBBladl P@%%nﬁetn'f@aﬂdal‘eel 10T1516] ected

metal case is formed with a sound hole for collecting
feom Hewedtral Hoetiameifahe patsde $2(aeehoboadys insezted ehecimbarting hole
fromthe gr of brass, copper, stainless steel,

390810F fhinmam BRBI308) o) thangonnpciinginads 3E2rof g mairhBCB and the

as

t | at ed th A )
Bhising ArRigR gl b pRieERaPha Ay Ao By abrlaet S0 o5
122
s déthg %E%d{a“??P £hEMTHSRENb B 1RO pleadn? hARIGE XS Mo case

130lpegedtaDfrbiQRe bSard BPIHE EBropHhiRs i€ Riserded QWO indBRina hbB00a
can be nore easily perforned. Meanwhile, although

of e main PG 30G; adotal heanght hef alr essembly aCMdmgmmémtpr«vsgnt invention
term nal 122 nmay be extended up to th

igloveer e tlaat of an aﬁﬁﬁ}ﬁblwsmedo%?raﬂw p@ﬁ@&ﬂ?ﬂ%ﬁm@h@e having
t% é a&ll ? f . rﬁqodl msntm 245 10 | 88e of the vart
N% od‘év Sorr)’%l I\h{l/e g TN E: § rmm rever?e eoff' ep

sRRGRELT, @1@1%99 'eﬁﬁ:‘ﬂ%ntl%axﬁn%h !;ﬁa%@ {15y n*i@:%ﬁﬁg q 99&' gihe product.
m crophone according to the present inAvention,

whe Reffeirihd egdif ©r Bigh®nke béwd 420 ancunséd with itse M@M@ chip 10 and
with a sound hole, and Fig. 11 is a sectional side

ﬂw éﬁl@fChlph@ wiithincbe enett@ls@ae ebHietilicone rbnas,ﬂdocmdﬁ@ersmmmphone
[ 10 A@co ding to a firs dificatio
o o e B A S CBRIG PGPS 1 Oits BERON T Ghqtiagts the
n%%ﬂ%%% |n Figs. 10 and 11, a cylindrical netal case
aving a closed upper side is tack-welded to a

CONRe, itRIbdwed 120 thalBd sefected BaBnd 4 POM)iaClrdnsic bBRNA EECB, a
wth a MEMS chip 10 and an ASIC chip 20 and is forned

métdl PGB anditiee Tilal. Ehe hdda daye & foasat with af soxnd helenfet adllecting a
case 110 to the board 120 and then the connecting part

sound. The metal case 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.

Further, 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, although 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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bet ween the case 110 and the PCB 120 is wholly bonded
wi th an adhesive 140. Here, the adhesive 140 is any
one selected fromthe group of conductive epoxy,
nonconducti ve epoxy, silver paste, silicone, urethane,
acryl and cream solder. Referring to Figs. 10 and 11,
the PCB 120 is fornmed with a sound hole 120a for

coll ecting an external sound near the center thereof

and j.s unted with the MEMS . chip 1Q and fhe ASI
chi B0l B ioum bt areescty s Sigb et st B st pepond

, e ti ; Nt
oS i £ it UL oHARRES LB SRR APl reen
iR dnbON Gihek e BR thRrdpRbnShRWboafl Whigh S @Yh&Bwith b sound hole, and
necessary, the board may be nounted with a capacitor

Rig. 1d s esiestiomal fide viehi ef tHe silicehebised vagleatdr enicopbaneahown in
ESD. Since the PCB 120 is broader than the netal case
F18.d0. connecting pads or connecting terninals for

PO oL HURED RS g o
S ATE e SO IA OB 15 B B

cldxed bpgdr dideZ0 tatkywéleed B Pebhnedtigepartht 1D0af 8 PGB FRCRhich is
or a netal PCB. The netal case 110 has a cylindrical

nehaped sty i MEMS chips Blarst ateA8iiclip 20 ped énformediwithvai sohnd hole
faces the PCB 120 to receive the chiz parts therein.,
1303 by adaser oddixathe cuadd casesl 10404 brard 40 gt thep fheconngeging part

sound f orm S r.oy t he ung hol.e 12 of
bte ecn the caae,: i{lﬁ%n%bl{g% F&% 1t2|6 S wgglljf E%ndrsre twalﬁ-n an aéiﬁesll\éeolaﬂfo. Here,

e boar om si case

thd ORIRELivel NB0MRL ahy CARE bRCIBARIBoR! 1RNYErQRF of SEARGESRE epoxy,
fromthe group of” brass, copper, stainless steel,

naheondactivie epoxyk silved iphsty, silitdné, eethahé, ddrkand Ereainhselder.t he
metal case may be plated with An or Ag. The netal case
may Referdng teakige ud andddethedtidh 12@ isdognedwish agowrkele 120a for
d the |ike.

The petal,k case 110 i ligned on t
Bl iy Fand Sl o (o G (BeR0fa 8 TROUTEOHIR He MEMS
oV S | _ h . P )

SR BOBE ARl DB RRL Bl RN BIIRCh B et
whiiOa cif$hla® U6thecBng AR IPG 1 Odeibr?Grhicﬁ chetaae thepétiraBe 110.

the case 110 and the PCB 120 by the provisional spot
Merngihilg, dlthougl thew it het showu iits therladwiagaf necssdady, tig: lpardinay be

130. The case 110 is fixed to the PCB 120 through the
mpuiadsyighasapapitar or asesiftardopdiglding slgctrorpagnetianejseon D).

case. 110, t ved en, the case. 110 | s, adhered t

e Sies oy 12floH ey o s GR35 L (PGt ol or

BRREESE terly s I8P EAcAthe! Blin bR ddiG GRATR &i9bsed
“The Eé%e 0°Can %e Ser or med i h & COFTect pog%%gbn%&m on
thdeir@ad POB. 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
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connecting pattern 121 is connected with a ground
termnal 125, wherein, if the netal case 110 is
adhered to the connecting pattern 121, there is a
merit that it is easy to elimnate noise by
interrupting noise fromthe outside. According to the
m cr ophone assenbly packaged as descri bed above, the
netal case 110, as shown in Fig. 11, is fixed to the

onpectin attern 121 of the board 120 . b
ke obyidienride Q‘?&@Fﬂww R Plfed; yh %é%%rr‘g‘&n@%/ mell p45g may have

bonded with th
VA ELGBR Gy & FIRId ASaRRBAM e D7 DO el
casghd hibtandse 11068s BEBIR th oSVt Sidterh m%ﬁh? E(e:B 120 and

chanber. Further, the board 120 is Torned wt
tbanthe plovistonkPGet tveldinpopdimtdi30 igtatirevelded berariader @mtistehwn) to fix

wherein the board 120 is formed with a sealing
theopase A 4P torthehopish 1205 e Aisisheh, aHeinig prantiwhieh sXoenesibetween the

O T b PPl 5 v
52 REHESAeL T SR, 1RO e W R 9EHG o

welding 9bint LIV MAGS, isiide el dasd i) ieubEmOAId Wit theca¥ay 10 & adhered
two to eight. Each of the connecting termnals 123

tatict PXB 120hy e adhestva 140adriupon ervnsng pocedsy the gheration for joining

t hrough-hole 124 to a chip part surface of the PCB

tho gasegdcing) thy, PER dlgh diancpe Berosmed i S eresst Pefitigthe Here, the
resent j.nvention, if extending the co ti .

oBhRRR AT Ropdyeo M EHS it PR, i e metl

cA€0110PR el "th Ghé ShBRERNpdtied 125 RARNOAGHEH the B casy to
exposed surface of the termnal, whereby a rework

elipgiiand haise WointdpRpiaghdiye fan floy omede. 15 An exanpl e
showi ng that the m crophone according to the present
i nvévreprging to therpuieroplepnsrassamblyphckapeBasd@ciied above, the metal

T LN R A
o g SR 1L R0 B SRR L0, 05 ey 120

aREBrdBd witR fthe Atfksivd P40, WheRBph bide | FEbEREh B8 Wikfal RAdeS 10 and
300b by soldering around the nmain sound hol e thereof

theoP @R @20 ixt serhicd tag a ko chhmhersound wave in the space
between a main PCB 300 and the m crophone. Further,

t he Frrgther, Hepb@ud 120 s dermed qwith the sndiole Ag0gp fascodecting the
SR SBRRE R b B B NS SR 125
SBRGR DAok 50l BUERL P O it e o
the PCB 120 to prevent distortion of a sound wave in the space between a main PCB
300 and the microphone. Here, the number of the connecting terminals 123 and 125 for
connecting with the external device may be two to eight. Each of the connecting
terminals 123 and 125 may be electrically connected through through-hole 124 to a
chip part surface of the PCB 120. Specially, according to 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 terminal, whereby a rework operation can be easily performed.
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t hrough the main sound hole 300b of the main PCB 300
and then passes through an area sealed by the sealing
term nal 306. Then, the external sound is collected
t hrough the sound hole 120a of the m crophone PCB 120
to the inside of the m crophone. Meanwhile, according
to the first nodification in Fig. 10, the board is
formed wth the sound hole on the position where the
parts are not, nmount.ed. Fbmev%é, according to an

nga

al t EVhekample éb{g’\l}ﬁg dhat the migrep CCOf¢ing Agy oresenk invention is

. - Wk hol e 120a on the
I%g@?% dc})rlﬁt_}ésﬁ%}% ggﬂmﬁ%ﬁ%q&g@ gg‘m)unt ed. In the
al t qaf@tihy %o $XANB| ehd Maknl BB 40 @hde e nlifiBpiHeas Riddunted is
sound colTected into the sound hole 120a of the board

foimegcwith apmsmesuhd holegdO0bhfer NEll&stiagitie extembbscaing, tvherein the
di aphragm [Mdification 2 of enbodi ment 2] Fig. 12

man %@Bebs searpdavider sppdiag tsreningl Q6 &1 salinectbpgiain sound hole 300b
Rl bt Bl S S bt HRREE ERL A5 6RE Jh0f £ M wave
. ' i

YLtk b aRes a0l ye bl Pubasauabiern su

iafthekee ditheohheting padt R2Qowkipdnaing 3¢ MR Todeeclid®terminals 123 and

According to the second nodification of the second
1gfrbafd theemicrophvacpr By cainectidg  theomisteplsing gacecsrdpgr foo thee gresent
.one by qne on each edge of the sauare shaped case

ipvention ately mEnEGR 308Uy prssldes PEhathe gtamal \seyngd fﬁgcoﬂected

ints 130 16 Ref | Fig. anhhe PCB 220 i
RSBty S5 g P 2 WP CE 3ob dBy g B’ frough an
aPehl RA1BA Iy RS BA1iRE CbrintnalBOG BN MHE Rxtche VRIME i§ RbRecldd through

and the XSIC chip 20 around the sound hol e 220a.

theouhé holetiBea HGBe n8crbplicile PCB 120 2 theimkida gfitha inicrophone.
connectin pattern 221 on its portion which contacts

t he Meanwhile,cageording, toTthe fegrmedificatigngathigr 10, tlkphodrd is formed
f.qr med of opper. clad. filmby a general PCB pattern
with Eﬁeen&%?mi%ﬁ) gipe BasEionny 8BS PHS. otRbAHT: dlowever,
I el L
5RO LA L bl 108 15 IR B fomea
vitH thesun@fhol ER20RER st nRFRYEME MENSIAI 108 ntunfed. In the
sound wave in a space between the nmain PCB 300 and the

attermetbyEheamplein diigee | @ bnd 83 eh@derhalsoand edleated intarthe sound hole
Earallelepiped shape havi ng an opening which faces
1gfeoftbgboard dirpgibrrasyes thypwghethe MEENR chipravitsga e diaphragm.
coll ected through the sound hole 220a of the board,

the bottom surface of the case is closed. The netal

cas ' j connectin attern 221 of
¢ heTyBdihchilorf) SRShdRled: OF )P

Fig. 12 is an exploded perspective view of a second modification of a second
embodiment according to the present invention, wherein a rectangular parallelepiped
shaped metal 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 modification
of the second embodiment, the provisional spot welding is performed one by one on
each edge of the square shaped case 210, thereby forming four provisional spot

welding points 130.
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then the provisional spot welding point 130 is wel ded
by a laser (not shown) to fix the case 210 to the
board 220. Then, the adhesive 140 is applied to the
whol e circunference of the part where the case and
the board are connected and then is cured, thereby
finishing m crophone packagi ng. Here, the connecting
pattern 221 is connected with a ground term nal,

wh i.n,. if th I ) i s wel ded h )
IR SRR P e —
525 TIPS RS WPl B 850489 A8 20

RSHRATRE Youitelt 1®aPRGHRL 96 PEBAS Rl Qﬁt@ﬂ%@nﬁ& (Edliﬁgecting

same structure as the assenbly shown in Fig.

fattern 21 @xid pordibn ovhichi tdntdees theimdiddcabo 2 1A VEiedcoanecting pattern
repetition. [Mdification 3 of enbodinent 2] Fig. 13

224 inforagd pbd seppse clep ditmibye genesl BEBaattern fgrming technology. The

RS0 18 oS S SeeDr a0 AR L,
séﬁgggg"g#oﬁﬂf k}fef JoRhaRgieool o aZJéHBﬁoaf Qut}@cé@{)f’ R FA 250 tPprevent

rom an opene case 1S

diA6ioMBF 8 8slnt Gvate REBsphd® bétWean 18 $:@iin POBIIOR ahdl theGRIZROPhNe.
the PCB and then an adhesive 140 is applied to the

wholTdheanetelucdse 2é A dms af rectaegyar paralfedepgpadhshapadeving anlopening
connected with the PCB. Referrin

) . tqo Fig.. 13, the PCB
wilieh faces HienieB RRPnwhereins siski thesrdemal squadis collgsted Supugh the
an exte | sound d.s munted with the NMENS chip 10
BRSO AE TR By BelgPT eSS ol e T LR et i t 1
8 CITHEYhAA GRIVIGGL Liffthel 3h 'S Eonhédindbatiérh 22P B He®dard 220 and
whi ch contacts the netal case 110" . "Although there is

- i the peomisioral e witlding peint 130hie vdRd13(h laserf(astrshowit) folfix the
a sealing termnal 120b for sol der-sealing the sound
chgsl 210 10 sheaboandd 22he Theunthehadhssive Ot bfis zapplied den the whole

surface of .the PCB 120 to prevent istortion of a .
CEOURIPTRES @fﬁﬁpartg'gﬁ&eefgs@mﬁ ﬂfq%afﬁﬂ?rﬁ opRgEcied gnd fign it ired,

' ' h 1 IS qor . e .
AR, (RS Salh0R, 120k o SRR ke 221 i
chffidtddadyfih fa0froGRN B@mirdal Owhbrbi, ANtheXh&hNSdse Qi i§ Qveiddd to the
be freely disposed on the broad PCB. Preferably, the
conmattng ipatjerna@2t e theré $s hanenidthbtyitfioreasing alimapmenocied aelf by
through a, general PCB manufacturing process and then
ipEmEptag noise celienbes frem sl qutside-Ni or Au.  Furt her,

22 ggﬁl{fgﬁg@fs}ppﬁréevgs%%rp %whtw eis %g&gggdt al.sna%sgn%tea gﬁc?ve]h%g' the same
structure as the assembly shown in Fig. 11, the further explanation will be omitted to

avoid a repetition.

[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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nodi fication is wider than that of the connecting
pattern of the first nodification to correspond to
the skirt 116 of the netal case. The netal case 110
of the third nodification has a cylindrical shape
having an openi ng which faces the PCB 120, wherein,
since the external sound is collected through the
sound hol e 120a of the PCB, a bottom surface of the

case is Further, a body 114 of the case 110
W@WE&%@%‘&F?&E he skirt 116 projected outwardly on

t he ski f

cas é{ eﬁ%gﬂg 'qo efqg'i :@ggg}}c}%ﬁgoc%nfé%%%dl%ﬁp%l :E g)}l{ri}@ﬁ% I%Oa for
cbh@ctfﬂg%nl&@erﬁél%hﬁtﬁ And RemeaREed HA@ the MEﬁSkcﬁfghd%dttﬁe ASIC
the board 120 using a | aser (not shown I X the
chigs 20.t Burthize, the IGB i i@medt with caammullai&vonnes:tmgi patted 12 on its

the board 120 with the adhesive 140 to fini sh
e eorpactichg metal cpsed Pt Adtheyghrthere iy nat shoym WethP dlzayvmg,

tﬁ%gFBl@Qﬂ? St Bl ScsHBE e A ForSeldBiesbing His'sopad bote

t
180§ 'tﬂ(\!es dﬂcpﬂﬁle E%fna ofidthr s g%ga' 8f \AH}GCEC]PSI%O to n%rgvent

par al 1'el eprl pe nmetal case
ddtdrfioR o K sbrind2dH/el3h Q) s@@de&%M&n&h@ﬂﬁﬁﬁP@B 300 'and &2 rthicRiphone.
t he opened end of the case is welded to a PCB 220 by a
Simeche bdred @20 isfgoader fhag thelmetal ¢rse PTR Meqtmgfpadmmbonnectmg
W|th t he sound hol.e 220a for_ collecting an externa

FHURS frdronBeciBe ilgan.pxtemaldevigenian b feebn disprsed 98 Fhe broad

O Fur her the ormed with a
P??%?gﬁf‘éha?’%r B AREETR gt fo s by SR « iy Rigd through o
h

O A R ey 5 Fn Eletie i chiphep 1A NGiep Nir Au.
Farthelprefgrablel thenadidih @f thelcottecEg@ patgnt12¢ ®ooudthghtl the third
around the sound hole 220a of a bottom surface of the

nln@‘i@ﬁontiﬁn wiges\than that of ﬂwetqoaneqbing pattepafdhodive medification to
ace 5 g@gt gg ?ﬁ@ 300 and the m crophone.
Fﬁ?@n fethe 1356 "&‘?t &4¥ than the metal case

2101y, ¢ GOARES %E% ﬂﬁ) %?ﬁ'?e fAfrd gﬁ@ﬁ@a%bg %al Srcg!elﬂrﬁ‘lcai :fl'fasé having an

connectl ng an extern ev ce can

opbHRg S;@ﬁcl? Hadeh 8P PORA 1 D ByherBine kRca ey extehl] GOMALH! EdlRcted
pattern 221 is forned by form ng a copper clad through

tiarougiethe salind(cB: P20auifaot RCBmbaitoacastacanfitht baswe iptlatddnBurther,
the copper clad with Ni or Au. Preferably, the w dth

ad?"“b’fﬂé“dtfrfhé eesend Opist foaned with the slirtali lfgpreiscien ouppudlytpn the
eg ﬁ%zﬁrqf s wder than that of the connecting
OB‘SH “he second embodi nent to correspond to

The skirt 116 of the metal case 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 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
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the skirt 216 of a body 214 of the netal case 210'.
The nmetal case 210' has a shape of a rectangul ar

par al | el epi ped having 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 formed with the skirt 216 projected

BRIl AL Gl O
221 effer}lg to q"‘f§334 1 V]?\gﬁ% 2 Beg f%HlI?e(P Cv%}lllf% Bﬁlllc},]%'f%) 2%0& for

i ht aser (not

cBllé‘cti'hE Ehnce?@&neﬁ 1Bund nd l’kemB&&ﬁécﬂ wikOhe MIERIS dHis 10908 $he/ ASIC

140 is applied to the whole circunference of the part
chipe2(® Rubbers decP OB ad fortred withns dectangulah eonsiestirguipatidm 221 on its

thereby finishing mcrophone packagi ng. [Mdification
PoTtEsh Vel ety thQ}neFaI gase 280} Althoughdhere iranot shayen i thowdwmving,

B BB e itk Areling Ter e o OS5 e Py he ground
i, BB AD Y266 BAREIn A el AoBDMOLS rémehh Ry¥Bot o
ipls fo €

rmed wth a soun on its partion

sbtl WEMSinck Aﬁcé Befdsh theomath BCR 300iang theomidiepHohes eMfince the
i nvention. According to a silicone based condenser

P@R 22Upisdmegden thas Wizavmefahcdse 10" ;La)nnactlr@ypaldm dr cmrmlectng tedminals
case 110 having a bottom surface which is closed is
for peraweling with anpede@al deyigsh peh by dresho digaesed panthepgoad PCB.

PG abys ﬁbeﬁc’%ﬁé’“@%dpsb?%r% T torthelt byl ?}&%%QJ%” Copbh flad ¥idfih o
g\éﬂ&ﬁl\%@Btrﬂﬁl §' probRt TR the ggér%le pﬂe? QakiSk M M”o? Au.

ich are connected wth ¢ ds 302 of

PreterbRChe3A0thalf tike qwhaeltiap pasth 291 ta&t@rdthg toathb ﬁrwﬂmm‘cmdment
part side 120c thereof. A nmain PCB 300 of the product

i:h'eziden §1an tleat oF thec:oneectjag patten afitesecondicothoginemito efrespand to
formed with a circular inserting

i)@%p?&rgyr?ggﬁ’k dn‘"t‘ﬂé:asec%ilé)e 110 of the silicone

b h
cé‘ﬁﬁfﬁsﬁﬁ%‘%%%r2fﬁ38@9€ao?*% {30 TR 8, s o
op&fifik RAtlish keds \QﬁE ?@B@@O f@ﬁéf@iﬂ Qfct ke BoRAM] sdudfd Rf colIected

he m crophone. such, according to a structure of
tiroggh e sstedholg thhabf tHeePC% |d beitoen barfaed of dendra2e0' is closed.
m crophone is nounted on t he rmain PCB 300, the netal
Fugher, 3 bodyp? b} efdthe gase 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 provisional 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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fromthe 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 nmain PCB
and the connecting term nals 122 of the m crophone
are connected by a solder 304. Thus, according to a
mounti ng net hod of the present invention, since the
case 110 projected fromthe board of the m crophone
is . inserted into_the inserting hale BOOamgg t.he main

vpagh sapountedy wity p Mig)§chin 1s dornied vy sping hate gy ith Rpgtiqrpwhere

f t_ L nventi I t of an
DEEE SER bR Bbardfe o WE R P by . Sphone
havii@ordiftetdPQallfkoMb bsdedl @nl@isBRfhiMbpibnb e SRRAEEE FIRY 18, a
termnals on the reverse side of the part side

dylirdrinal mesal rasent Hdhoiing b dottaimnsuPel:; whihr @ josed is attached to a
ef fici entlé saving a space for nounti ? a part of the

berwsl?0r whirlEistweades than dhe mrshirase d 40 pashisomnedevit ermerud hole
{Rb o SelHiRe o SRR faind 55 SohBot oot T Poarg i ormed
wi! %ﬂé@ﬁngﬂegﬁ%ﬁgi"g% Qg%ﬁ;a% Qgriﬁegtehr\?iﬂp oGmtedti g pas 302 of a

I'nventi on, are sectiona

iR WE:BIF00tdTe éfrc'bdu%t havll the Gadrbgibnebonahartdideacdi Madof,
silicone condenser m crophone according to the present

i nvenmiaonPCBi80e of egprodiOt havirg the siticomnizdsed/ candesseomiicrgphone

that a phase delayer 150 is attached to a case 110, .
of the preggnt myepfionds dermsd ayith,2 eifpulardoseripa hede 3¢0aciop mgyating the

S O P R A 8P 0 i
radd 36 dreqhoniRldb theb@aReckinl teitls 18 JIRENRE f¥ntdd JotBe board

first sound 1 nlfet hole 11 for collecting the first

120 uhitheimicioptitnerel ded to a board 120 which is nounted
with a MEMS chip 10 and an ASIC chip 20 by a laser to

f i x Ashsnchagesonding ta @ sthvetubm af dfig 2 shawving dat tthe sidisgre based

110 and . the PCB 120 are bonded _with an adhesi ve. 140..
CP%‘?eé‘,Sf’rtfﬁ’émé’ PRSI JROUfL qrst%aﬁgﬂlrbRQB 308, hemaialicags f%mected

LR hefiRBANELING: BRPRe 19RNGRCHEEL 1R ERRE Yne LK pote

I cone, r r a creams

3084 @F ihd\GialnOPEB IR0, A8d HR hnedthe H@81R02 H20hd fallPpOBeshd the
wth the MEMS chip 10 and the IC chip 20 and is

chntgrtne triinal 18D of theanicophoecire behreated by n sdlddr 304. i t s
portion which contacts the nmetal case 110. Furt her,
t he Thsaragcardmgite  meprtingmethod (o8 thespregang invenlien, iscethe case

138 roitted fanang Reard S it Bno i MeREHM A insbfling hole 300a
of the main PCB 300, a total 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 a part 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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MEMS chip 10 is positioned. A sealing termnal 120b is
formed on the outside of the the second sound inlet
hol e 120a. Since the PCB 120 is broader than the netal
case 110, connecting pads or connecting termnals for
connecting with an external device can be freely

di sposed on the broad PCB. The connecting pattern 121
is formed by forning a copper clad through a genera

nanuf ctu cess and_.then plating. the copper
TR 1o SHron D 4RO A Givg "l PieS<at prygntion,
a%dl_ %?% agb 911(? 9? e@tlo': Pflg & r/le% %?h%l ﬁlgtngdlﬁgﬁloﬁeotf%e él;’lrec?tonal
as a cy drrca ape aV|ng an—openi ng

slirehs c&mnsel?%ﬁcrﬂeaﬁorteoa&sl‘aﬁigv@ thb %réé@ﬁtnnvéﬁlbﬁ H&%r Fign 20 is a

wherei n an upper surface thereof is fornmed wth
skotromel! view showsiag ithcht hphaselela@er ¥50ris aitdchetto angs¢ DED, fand Eig 2la
sound. The netal case 110 is nmade of any one sel ect ed

SEqtionAk view ghoips 8rat heabase C@lﬂmlélﬁo i etigched i baaedk]20

ﬁL? ;nsf & Tgé‘@ A ﬁgmaﬁlilgg ioand 18:%6% 'I:blﬁehgf ﬁlggncai metal
RSP TTNC Y Fork 'v%ﬂ?ﬂégi?r&i&uﬁ& o Ro18 1504 B Soligting the firs

squar e, avi ng Irt

s@ﬁtﬁf‘ﬁda&n\ﬂelﬂéd foh@b&&ﬁ g 20 Rehidthie dld)dh@&d \Wﬁl@ alMERS élﬂ%QO and an

110 is aligned on the connecting pattern 121 of
ARG chn2Gibyla lasketo fixhtbe paswvl|19|t@timlbospb120middh¢rgﬂ1poasetl 10 and
130 between the case 110 _and the PCB i s . wel ded

b
U Pfel) ooy o d 10aBere, T adherive Iagr any one

sefeded AR b el oh Splel O RISKE RIS B0 RS pase

sfticBie, u?e%e@i@dac?ﬂ’an&&egfn)%%ﬂj& o the connecting pattern
121 6f the board 120 by provisional spot welding of

t he Refsdng snBigs.nEntot 2ig thebadrd 428 és thblnted withothd ®MEXS chip 10
the board 120 with the adhesive 140. Further, The ‘
apth dbe APEC aohirr 20 30dis foymedt with edcitylanrpnnesting fpattéra Bdsen its

eI g S g Rktot A0t B Sq?gﬁfieﬁ%‘ﬁwg Afh the
SERARAGHE fobd: hte. 1206 WHEL el B2 Bnd 2Budord fe{g&; ofildre the

connecting term na connec

MBRISSHIE 1 0% pdiRione€ 2 ReadinB erh@ial 3006 ACRrhOEsS Qfe’ outside of the
wherein the nunber of thé connecting termnals 123

tarstcdrizsoma/ infet holed 20a ei ght . Each of the connecting
termnals 123 and 125 is electrically connected

t hr §itRgR the b Ugh-ipdireadep Ahanothg r@ﬁﬁab caggal 10, soonpectiag grads or
AR St T S LRI fhose o
HeBrBAIPES, Heconekthg Pafltdn 32 £ isrfﬁﬁﬂéﬂfﬁﬁﬁm%fa doBfer 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 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 inlet 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
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board 120, an electric soldering iron is approached to
an exposed surface of the termnal, whereby a rework
operation can be easily performed. [Mdification 2 of
enbodi nent 3] Fig. 22 is an expl oded perspective view
of a second nodification of a third enbodinment
according to the present invention, wherein a
rectangul ar parall el epi ped shaped netal case 210

ich i.s formed with _the first sqund inlet hole 210a

o P PRRE 978 of thesesedhibe Ie-t ack- wel ded to a
PCB e dnath)| Gl 1 Iifrs]gfig;ﬁe‘a o h0 SRR PAURI PEBLI20 and

hol of Co € second sou y aTaser 10 fix

th&iethe deidibhal Bot HEdRiin@ point NEMbéARes BRabeS 1 AXLRINEE PEB 120 is
the PCB with an adhesive and finally the adhesive is
voaldeglchy Rafez (ot show) t&ifig.the@ise 1 Hetolthabahr@220.i s mount ed
with the MEMS chip 10 and the ASIC chip 20 and is

f or Aegosgingntotthe nyerephenesssnmbly ppdwagebprdeseribesorbose.t the getal

SR Ko 8 S L R SRS o o
ISR R S e 10

boadetiet the Goprdt 128 Witk e hdheBREG40f Pur@RBPEe Flasél dbialen 150 is
t hrough a general PCB pattern form ng technol ogy. The

imsttlietl aaewy 24O ohdlee easeeldVamglutharbopet 420 ¢b dpiapebe phagpeof the
havi ng an_opening .which faces the PCB 220, wherein an
°q ?Fé‘?dg oupd se-that the pegrprhanehas disestigpal sharpgteristicst  sound

i nl | 2 f,Qr. || ! he fi . T
ot 20, ol 158 SR kohfi e (Pimig AR 200 e 125 for
céAdecRhg Wi 1l 1288 RVEe on hbottdl QBrfadd tRMESE RREkintROhumber of

wel ding a connecting point of each side of the case

this torgredting @ARINalsNIA3 A1dOIBD) may b tHooi GglanBhctspdthe connecting
wel di ng point 130, as shown in Fig. 7, is forned. .
terranals gﬁﬁmﬂjh@% isvelectrcully scoapgstadeibirqugh tantbramghihele 124 to a chip

AU PSR o S5 EEA? o . s
. i t ' .
OBl IR SAATESHINR oBShATSS 2y et e

baRidal 2 ameelédfici ldeyBb AR 1sOafifacheN e Ghi BPoRAL b@fRe of the
221, there is a nerit that it is easy to elimnate

teroiisd, whdrehel f rebyprk opeeationghn bg easily perfermiddect ed from t he
out si de. As such, since the directional silicone
condenser m crophone assenbly which is packaged as

%@g%ﬁgﬁg@bo %algs?di}ggqtﬁzne structure as the

Fig. 22 is an exploded perspective view of a second medification of a third
embodiment according to the present invention, wherein a rectangular parallelepiped
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

22



first nodification of a third enbodi nent except for
t he shape of the case, the further explanation wll
be omtted to avoid a repetition. [Modification 3 of
enbodi nent 3] Fig. 23 is an expl oded perspective view
of a directional silicone condenser m crophone having
a board with is forned with connecting termnals on a
part nounding side thereof, and Fig. 24 is a
sea{ional si.de view showing that the directiona

sepnq epiee Beiddh ¥Eprenine MBENbh Bk mAwkpq Fusther, dhe board is
FRRIN S aAr%St%ﬁd'lg cotnﬁec%ing!;{aﬁ‘é}n'zgﬁa&n gde'zélo‘}%}? WiRBAERREs the
m Ciophone, ™ as>showi T Fi*gs."™" an ,a

hthll HEE gal wHBER ﬂl@%ﬁné'eligg hawe®B ROAhLRMBHILASE clad film
which is formed with the Tirst sound inlet hole | |Ga
thonglc o péreedl POB pderd formingsenhnolopg attached to a board
120 which is broader than the netal case 110 and is

f or g wgtalhcash @18 dws arestengidan prrgielepdndiape h@dag ppropening

Qll ecti cond sound by the adhesjve. 140, The
it Fees DR A8 2300 P RtreRotin s iy s hpiaal & ToBmed, parhe first

. ' i s 302 of a nmin PCB
S%gllg%pg&%trzg%fg#Eﬂ}f\%ﬁ%ﬁﬁ%}wﬁé&%’%phone on a part side
120qhk et @hse F10ris Rifined dnilRd onB6&indPatterh 2N f FHeQd T 220 and,
havi ng the directional silicone condenser m crophone
if fthanh erqyisteah spdt medding arconsectiog petht wi ehchasidé o thlearase using a
inserting hole 300a for nounting the case 110 of _the
lgger @et shovay, the provisipnakyrtwgkling nateldBrasmiowndn Fig. 7, is formed.

ornmed wth e copnectin ads 302 corr andi t
Tt O A0 RaPRER TP T e rERe pEPRERT wh il case
QA e B8 Ghd R i BurddB ARG mitRopAtd bacREHRE. HeRd tHeofnecti
struc%ure 0 Iéllg1 24 show ng that theacdi I ect iﬁal Ornectng
patterh CIMeis @aneeis@ith goand edming, whersingdf e tal oaer210 is
PCB 300, the netal case 110 projected fromthe _
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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 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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side thereof is nmounted on the main PCB, thereby
efficiently saving a space for nounting a part of the
product. The board 120 is nmounted with the MEMS chip
10 and the ASIC chip 20 within the netal case 110 of
the directional silicone condenser m crophone.
Further, the board 120 is formed wth the second
sound inl et hoIe 120a for coIIecting t he second sound
t he cen ortion ther
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shar. cut total manufacturing cost. Further,
Q’ﬁﬁmg%ﬁ‘? {r ifoad&‘ﬁ‘i'l ing process for joining a netal

Cas §yWiyhd% 2658 ofinted 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 iniet 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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removed and the netal case is joined to the PCB which
is mounted with condenser microphone parts with the
adhesi ve, thereby enhancing an electrical conductivity
bet ween the case and the PCB and al so enhancing a
sound characteristic by sealing the case so that a
sound pressure fromthe outside does not enter the
case. Further, since a shape of the PCBis not limted

aélﬁ éh%ﬁéfﬁééﬂs 38 bwgaesre? g%%l%@ﬁ%pgﬁg&ld%%ﬁe@ %Eﬁgﬁtﬁgcase 110 s
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asse I|n rred "Wt ys i cal
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%@Iisasounfl atlel holeo) 10p08 the mpéléﬁ?éwﬁégw wish felsd@pa passes through
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| aser welding or soldering. [Caim3] The silicone
based condenser m crophone according to claim1,

[Indhstrial Apphebilaghesi ve is any one selected fromthe
group of conductive epoxy, nonconductive epox

si | Weam fesfoesgoisigl theanatal casecis tackevelded tplthabehrd ﬁ@ﬁm laser to fix

U5 P h B DREL BUARA DPBche PR 19 T oreEs OGS afssiye, tereby
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recta el epi pe
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, a 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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[Claim5] The silicone based condenser microphone
according to claim4, wherein an end of the netal
case has a skirt shape which is fornmed by bendi ng the
end outwardly. [Claim6] The silicone based condenser
m cr ophone according to claim11, wherein the board is
any one selected fromthe group of a PCB, a ceramc
board, a FPCB and a netal PCB. [Claim 71 The silicone
“ﬁﬁiﬁg$ ondenser mi crophone according to claiml,
the 26 netal case is made of any one sel ected
u?%$p1ihe group of brass, alum num and nickel all oy.
ai'm 8] The silicone based condenser m crophone
accoy sliishetbasddl Bhdenber ﬂ’M&ﬁfpﬁbﬁh dddprishard is formed
with connecting termnals for connecting with an
ext ermethl case which isasouhdbolei ver si de of the side which
is mounted with the netal case. [Claim9] The silicone
bas &dbagshubirhels meunteshihe MEMS aniarpphenccehip snd an ASIC chip

e et M@%&nﬁ# QUB £ RIS Y, e ilg S
the netal case. aim10] A
g&og vf%ltﬁfﬁfé% Medh th ! [C ]

pac aglng a silicone based condenser
i Cfacﬂiﬂikiglﬁearfsﬂ'@f Eh D€ meEA¥Re 16 titbdahE afd eps of :
i nputting a board ich is nounted with a MEMB chip
and anradASi€ fohigpphirg; tosthefwelale qbam Wlhera theometat t:a&mgﬁxed to the
pattern; .inputting_a netal case; igning the net
beardbydhe fiviag asaneigioingd Wik therbeatsk Otbﬁed theaneial casodp rﬁ@e board.
H% tal case to the connecting pattern of the board
r vi si onal spot wel ding; bonding the whole part

m e e tdNRoHB WakedC BiRichdeX GilcloPhd e alBRTitE ke clafth "EdwMdrtifl 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.

[Claim 5}

The silicone based condenser microphone according to claim 4, wherein an end
of the metal case has a skirt shape which is formed by bending the end outwardly.
[Claim 6]

The silicone based condenser microphone according to claim 1, wherein the
board is any one selected from the group of a PCB, a ceramic board, a FPCB and a
metal PCB.

[Claim 7]

The silicone based condenser microphone according to claim 1, wherein the
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board wth an adhesive; and curing the adhesive.
[Caim111l A silicone based condenser m crophone
conprising: a metal case having a bottom surface
which is closed; a board which is formed with a sound
hol e for collecting an external sound and a sealing
termnal for solder-sealing the sound hole to prevent
di stortion of a sound wave in the space between a
mai.n PCB and the m crophone, the board. bei ng npunted
R pase RS 95 4Y G SHECED frﬁma‘ﬂa SERTP A3 DRSS A A gl mickel
agg el ectric voltage punp and a 27 buffer 1C the
o%r d being forned with a connecting pattern for
[glgin08g W th the nmetal case; a fixing neans for
fixing the netal case to the board; and an adhesive
f or Thepilyiong tased bendehser enicrophomd ecconding ¢ cldim hawherein the
where the nmetal case fixed to the board by the fixing
fameadswith eomnsating teomisglsdior rennegting withga extprnal jegrcuit on

RSt RaoHs Mhishgt pB el AR R 8RR the. 11 xi ng

ahe1is a provisional spot welding point formed by
[CF@serl wel di ng or soldering. [Caim13] The silicone

bas qthe HIlbA6 HaEed LEIdeRRE MEicAPES hdtgrdifs € @lahll, wherein the
wherein the adhesive is any one selected fromthe

bgamluip forfmedomidiy conneetimg texminalsdior oothecting witk moxexternal circuit on
silver paste, silicone, urethane, acryl and cream
tatidewhich & mowrtediyitrfhe metal @8he based condenser
[(ﬂj’iﬁ{ﬂg?one according to claiml1l, wherein the sound

ol'e the board is formed on the position where the

VEMR aliiRdl for Padiieith a sfifdoAd Baded] coddist &litBPRine, the method

silicone condénser m crophone conprising: a hetal case
cofmpribing thefseapgefl with the first sound inlet hole for
collecting the first sound;
inputting a board which is mounted with a MEMS chip and an ASIC chip and is
formed with a connecting pattern;
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;
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 11]
A silicone based condenser microphone comprising:
a metal case having a bottom surface which is closed;
a board which is formed with a sound hole for collecting an external sound and a
sealing terminal for solder-sealing the sound hole to prevent distortion of a sound wave

in the space between a main PCB and the microphone, the board being mounted with a

MEMS microphone chip and an ASIC chip having an electric voltage pump and a
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a board which is forned wth the second sound inl et
hole for collecting the second sound, the board being
nmounted with a MEMS mi crophone chip and an ASIC chip
having a electric voltage punp and a buffer IC and
being fornmed with a connecting pattern for joining
wth the netal case; a phase del ayer for delaying the
phase of sound coll ected through the first sound

inlet hole or the secqond sound inlet hole; . a fixing
byl iy g?ﬂ}f@bﬁlggtf?f@’l i a coneckng RRETHIPEJQINng efthahe metal
c?%hesi ve for applying to the whole circunference of

e part where the netal case fixed to the board by

t he ol esMMIDSHIRELR rhdid cRRAbhd akRRAd t he net al

case to 28 the board. [Caim16] The directional
sil |au<adbesu@rfdemﬂymgtcct}mpﬂmh@c1anmfemn¢tgoﬁthe phmmmeliﬂ the metal
mhereln the fixing means is a provisional sp

o3t brard by Mrcafinge mesas meets dienpart toSbﬂnééh¢ mgtal case to
$§%ai 17] The directional silicone condenser
' hone according to claim1l, wherein the adhesive
[c1SinfY] One sel ected fromthe group of conductive
epoxy, nonconductive epoxy, silver paste, silicone,

ur etTtha Niticoa6 MskedaBéhdefiRa MisRIpHSie adcotdhgntd BlaitkhE wherein the
directional silicone condenser m crophone according to

fidineg mredhs isvhproeisionalepot wdding point farmed by lasehweldingar soldgring.
termnals for connecting with an external circuit on
(Gl 13 erse si de of the side which is nounted vvith t he

et 1cone e%h %Jlsexﬂl]nel %I ecet !dé)namSIcly Ic herein the
con nser m cra% O VYo Es ] H P rﬁi ré'% ¥HE
2BR&N ib §n3f &{éﬁ%écﬁéﬂtﬁ%n?@le %ﬁ‘cﬁfp‘ d’fgoﬁcﬁfcmré‘éﬂ(ﬁﬁfﬁnconduchve €pOXY,
connecting with an external "circuit on e side whic

silgerrpastatstlitons, turethdie, aceylaind ceeam soldek.ai m 20] The
directional silicone condenser mcrophone according to
[Qaimi 1A]1, wherein the phase delayer is mounted on any

one f thel side of, the f.irst sound nIet ol e of_ the
SHliggne {ﬁ%ée%oe&r@%sgr SPiCToRRonG. ReOrding, fy clam ol Wagrgn the

S%ndt ﬁb‘fe Bﬁhgboa?ﬁlf’sefonﬁ&?oﬂ fid 'pgﬁt:gl{ wh&% the MEMS chip is mounted.
[Claim 15]

A directional silicone condenser microphone comprising:

a metal case which is formed 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 MEMS microphone chip and an ASIC
chip having a electric 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;

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 case to
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second sound inlet hole of the board and the outside
of the second sound inlet hole of the board. 29

the board.
[Claim 16]

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

fixing means is a provisional spot welding point formed by laser welding or soldering.
[Claim 17]

The directional silicone 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 18]

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

[Claim 19]

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 side which is mounted with the metal case.

[Claim 20]

The directional 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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