8- 200800211 -SG-2006.-05646..9...[ DESCRI PTL.ON] [lnvention .

Title] SILICON BASED CONDENSER M CROPHONE AND

GI NG METHOD FOR THE SAME [ Techni cal Fi el T
-20086@ i nvention relates to a condenser nicrogh%%EEC56469

and, nDre particularly, to a silicon based condenser
nicrophone whi ch packages a silicon m crophone chip
fabricated by a MEMS technol ogy to increase a
mechani cal firmmess and enhance effects for
preventing noise fromentering the m crophone and a
[PESKBRFTIGNTet hod for the silicon based condenser
m crophone. [Background Art] Generally, a condenser
{ﬂh%hgaq%?q whi ch has been widely used in a nobile
prment "or an audi o equi pnent consists of a voltage
blas el emrent, a pair of a diaphragmand a back plate
f(H SEﬂ@@NgIbwﬁﬁpaCONmENﬂERﬂmﬂGRohﬂogEﬁJxNDrQSﬂnﬂdGmg}
sound pressure, and a JFET for buffering an output

é¥§% condenser m crophone has an
Sse Pf%ﬁ%ﬁ%%ﬁ'?nt egrally assenbled by inserting a
d| aphragm a spacer ring, an insulating ring, a back

[Ptchhieal Rielédbnductive ring and a PCB into a case.
Meanwhi | e, recently, a sem conductor fabricating
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to a silicon based condenser microphone which packages a silicon microphone chip
fabricated by a MEMS technology to increase a mechanical firmness and enhance
effects for preventing noise from entering the microphone and a packaging method for
the silicon based condenser microphone.

[Background Art]

Generally, a condenser microphone which has been widely used in a mobile
equipment or an audio equipment consists of a voltage bias element, a pair of a
diaphragm and a back plate for forming a capacitor which is changed corresponding to
sound pressure, and a JFET for buffering an output signal. This typical condenser
microphone has an assembly which is integrally assembled by inserting a diaphragm, a
spacer ring, an insulating ring, a back plate, a conductive ring and a PCB into a case.

Meanwhile, recently, a semiconductor fabricating technology using a

micromachining technology has been introduced for an integrated micro device.



e AC € OF-@Hi-RG--1-0-1-hi-s--t-echnol-ogy-which is.called MEMS. . . . . .. .

(Mcro Electro Mechanical System, a sensor,
tor and an el ectro nmechani cal structure c
QQOoagggﬁlcated inapmunit using a mcromachln|nge§'235’6?0605646'9
technol ogy whi ch applies a sem conductor fabricating
process, especially, an integrated circuit technol ogy.
A MEMS chip m crophone manufactured by the
m cromachi ni ng technol ogy has nerits that
m ni aturization, high-performance, nultifunction and
i Antcenhing foo thic tachiéogybwhiicin ésl calledr BIEYS (MecrdiHidvirp redhasical
m cromachi ni ng t echnol ogy and safety and reliability
|nc t he chi . .
cs%)gtregl ho%g&garbﬁu?tuatkg%’\@ elec % rﬁn&cgl sr(i%ll\{ﬁ Be fabricated in
t echnol ogy shoul d perf orm eI ectrical drivi ng and
S gmabniprsiog S& i migrordathining teeigologe dwhioh pekage delméconductor
m crophone with anot her special purpose sem conduct or

evice, that i cation Specjtli .
gl iR Bfeeiyd. A Cfreiaied BN ERerRarogs MEMS ohi
packagi ng a MEMS chip mi crophone is disclosed in US
Raicephor¥o mabufZ&ied 38y Wwhé chick@ndbiatnigs ehndlepyAtigd) Sheri?d , that
2004 and entitled by "Mcro Electro Mechani cal System
Package th. Environnmental. .and.Interference el d".

e ARGyl diReroRtEes SuiBURHT R NG B By
Whl ch consists of an internal conductive |layer and an

abrbaghnib hiphietise nvierolmayefing fecBndidflytdnd ls@f§ad reidbigity qh®e

V\,hl ch is alternately overlapped by a conductive |ayer

ﬂ ?ﬂon conductive layer using a conductive
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However, since the MEMS chip microphone manufactured by the

micromachining technology should perform electrical driving and signal processing, it
is required fo package the microphone with another special purpose semiconductor
chip device, that is, an ASIC (Application Specific Integrated CiI;Cllit).

A conventional technology for packaging a MEMS chip microphone is disclosed
in US Patent No. 6,781,231 which is published in August 25, 2004 and entitled by
"Micro Electro Mechanical System Package with Environmental and Interference
Shield". The above package has a structure for adhering a cover which consists of an
internal conductive layer and an external conductive layer on a multi-layered substrate
which is alternately overlapped by a conductive layer and a non conductive layer using

a conductive adhesive,



S — —Fhts;—the-conventi-onal--packagi-ng -nmet hod-has.problems.. ... . ..

in that a manufacturing cost is raised and a bondi ng
rty is deteriorated due to a conpl ex procgss
9'2008?{&?@ sensitive to an external noise such as S% 20%646'9
el ectromagneti ¢ wave noi se and the like since a non
conductive material unlike a netal housing is used.
[ Di scl osure] (Technical Problen) Accordingly, in
order to solve the problens, an object of the present
invention is to provide a silicon based condenser
m cr Sisothe chwveniionet paskigmg incthod hay woblenyintthatrromahdackhunigg
high resistance to external noise such as
p .y s
RoFa} PRET AL b aTYEPoR s el B oRBRG R
m crophone parts and a packagi ng nethod for the
sepsitve o asdeinad andensbrs an cledminmgactic (Whee hoibcak the like since
Sol ution] According to an aspect of the present
[ t rovided a silicon based
cagj\r%%ﬁsdgl?mrﬁr@a?% @%c@ aﬁﬁ%‘f‘“’ﬂ’& B¥etal case; and a
board which is nnunted with a MEMS m crophone chip
[@isiloaureAS|I C chip having a electric voltage punp and a
buffer 1C and is fornmed with a connecting pattern for
o di th the metal case, the connecting pattern
be?ﬁﬁgag to the netal case. Further, according to
anot her aspect of the present invention, there is
pr ovAcberimply, it bldecto fsolive fRGIldémY am objkdtiof Bid pPhas@dnvention is
condenser nicrophone t he nethod conprising 3
- 2008- 00 G 2006, 05646. 9 steps. o,inputtin
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chip
having high resistance to external noise such as electromagnetic waves by welding an

opened end of a metal case to a substrate which is mounted with MEMS microphone
parts and a packaging method for the silicon based condenser microphone.
[Technical Solution]

According to an aspect of the present invention, there is provided a silicon based
condenser microphone comprising: a metal case; and a board which is mounted with a
MEMS microphone chip and an ASIC chip having a electric voltage pump and a
buffer IC and is formed with a connecting pattern for bonding with the metal case, the
connecting pattern being welded to the metal case.

Further, according to another aspect of the present invention, there is provided a

method for packaging a silicon based condenser microphone, the method comprising



e QRS- £ OFEA- WLt h @ coOnnecting. pattern; inputting.a. .. . . .. ..
nmetal case; aligning the netal case on the connecting
rn of the board; and wel ding an opened end_.q
9'2008%{2% case to the connecting pattern of the bggriﬂot@tb%&ls'g
Here, the nmetal case may have any one of a cylindrica
shape and a rectangul ar parall el epi ped shape.
Further, an opened end of the netal case nay have any
one of a straight |line shape and a skirt shape which
is formed by bending the opened end outwardly.
Fherstdpe pf: irtpliding @ dpatd mjchiemamytedowih s 84S eldp fandan AR chip
group of a PCB, a ceramc board, a FPCB and a net al

h | be. f |
A R o SRR S B e AP Bl i coe

Further, the welding may be any one selected fromthe
on tdierondectigsettenvelf dicrbgardedreictdlding medpdhetiosnd obthdendtal gase to
and bonding wusing a conductive adhesive. Further, the

oard be for wi,th two to eight connecting
?Erc nﬁ%gﬁagFmoggﬁrd?gﬁrfii ng with an external device. The
board may be fornmed with a rear sound inlet hole for

col I1est,ithgmatal €8¢ nao hadk anyhvae @by chihrlrivil chaprhade basmgular
directivity. 4 9-2008-00211 SG 2006 05646.9
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fromthe foll ow ng description of preferred

siagdli iR thape! alded skift shapy Whieh ii9 foried byt thading the opened end
acconpanyi ng drawi ngs, in which: Fig. 1 is a sectional
S Yiewof a first nodification of a first

i de
SHEEent

Further, the beard may be any one selected from the group of a PCB, a ceramic
board, a FPCB and a metal PCB. The metal case may be made of any one selected
from the group of brass, aluminum and nickel alloy. Further, the welding may be any
one selected from thcr group of laser welding, electric welding, soldering, and bonding
using a conductive adhesive.

Further, the board may be formed with two fo eight connecting terminals for
connecting with an external device. The board may be formed with a rear sound inlet

hole for collecting a rear sound, whereby the microphone has directivity.



e —aceordi-ng-t-o-t-he-present—i-pventi-on; Fi g..2.is.an. . .
expl oded perspective view of a first nodification of a
f enbodi ment according to the present invepti

92008&kﬁﬁ93 is a view show ng an exanple of a strucsg%%§¢a956469
a NENS chip of a silicon based condenser m crophone
applied to each enbodi nent of the present invention in
common; Fig. 4 is a circuit diagramof a silicon based
condenser m crophone applied to each enmbodi nent of
Q%F present inveption in comon; Fig. 5is a flow
SEPHUHEP Wﬂﬁ%ﬁgackaging process of a silicon based
condenser microphone according to the present
| nvenhé gkbvelahd othbr dbfecRbn® fRlnREESk tﬁ’éefn%&ﬁﬁﬁ kP bé’doﬁ'}é’ dBharéht
second nodi fication of a flrst enbo I ment according
to the present i nvention; is an expl oded
e the deljoyang descringon af nrﬂﬁefr@rl mdfmmtpl@n i gongunRtiomswith the
enbodi nent according to the present invention; 5 ----
-avcompanying drawings, s WARn00211 SG 2006 05646. 9 Fig. 8is
an explodéd perspective view of a fourth nodification
of a_first enbodinent according to the present
i nveFitg dnis apeglion! iside aieve of  dirst medifieation of aofirst eibddiment
nodi fication of a first enbodi nent according to the

g&&ﬁ&_ kﬁﬂ%ﬁ?&%Pﬁvabﬁ 10 is a sectional side view of

firs Ication of a second enbodi nent

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 silicon
based condenser microphone applied to each embodiment of the present invention in
common;

Fig. 4 is a circuit diagram of a silicon 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 silicon based condenser
microphone according to the present invention;

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

Fig. 7 is an exploded perspective view of a third modification of a first

embodiment according to the present invention;




- ————attor-gi-ng-t-o--the-present.-invention;.  Fi.g..1ll.is. a.

sectional side view of nounting exarrpl e of m cr ophone

fig. 10; Fig. 12 is an expl oded perspectiveg,.Vv
9'2008310231fi rst nmodification of a second enbodi msnSG ﬁgeo‘% 05646.9

according to the present invention; Fig. 13 is an

expl oded perspective view of a second nodification of

a second enbodi nent according to the present
invention; Fig. 14 is an expl oded perspective view of
athird nodification of a second enbodinent according
to t Hig pr Bsehexnloded mersppetiveidew 10§ 4 outh wadifieatien) of a first
perspective view of a fourth nodification of a second

%ﬁﬁ@ﬁhﬁﬁﬂkuﬁﬁﬁg&H%QQB&QUEQ§mgﬁesent invention;, Fig. 16

IS a sectional e View of afifth modification of a
second enbodi nent according to the present invention;
Fi g. FiBy 9iis agsestianel sidalviewi ofea fifthvnodification wf la first embodiment
nodi fication of a second enbodi mrent according to the

---------------- - 9-2008-00211
%E&%gﬁ%todg%ﬁg;egﬁ%nﬁm’w is a perspective view of a
first nodification of a third enbodi nent according to

t he Piged@ista jenticewl sidmyiewiof a firg malificatiec of osabndsérladiment
view of nounting a silicon based condenser m crophone

ACLh .faghetq%&s%nttl%n 0err‘oodl nment of the present
on

I nven ’a sectional side view show ng
that a sillcon based condenser
Fig. 11 is a sectional side view of mounting example of microphone of fig. 10;

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

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

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

Fig. 15 is an exploded perspective view of a fourth modification of a second
embodiment according to the present invention;

Fig. 16 is a scctional side view of a fifth modification of a second embodiment
according to the present invention;

Fig. 17 is a sectional side view of a sixth modification of a second embodiment

according to the present invention;



m-crophone_according to a third enbodinent. according .

to the present invention is nounted; Fig. 21 is a

per Sljj’eCt ive view of a second nodification of a_ third
9-2008:098d44i ment according to the present inventi onoCR{Po 05646.9

22 is a sectional side viewof a third nodification of
a third enbodi nent according to the present

invention; and Fig. 23 is a sectional side view of a
fourth nodification of a third enbodi nrent according
to the present invention. [Best Mde] Hereinafter,

pr ef Erg 48 iembpedipeeive sviod of efipr ewdificationwend ihind suntbddirent
explained in detail with reference to the appended

f| rst_enpbodi ment i s exanple wherein a case
%é&) lﬂgééhvﬁ’rfsﬁmmegl% hole for collecting sound and

a nunber of nodifications of the first embodi nrent w ||
be sRigwi9 isnaaseciinnhal Aids edem bfembmtingentsilicon ebasstplcendenser
wherein a m crophone board is formed 7 9-2008-00211

SG 2006 05646. 9 1.1 oun |l e for. collecting
SoeReRn At a ikt Lot eetein{ RO oc ong
enbodi nent will be shovvn | n or der. A third enbodi nent

i s eRignabeiswh eedioRalasidéri viewd Bhowmg bar 8 silfcoh a8 cohdehiser
a sound hol e and an inserting hole is formed with a
mai n _PCB and,a nunber  of |f|cat|ons of the first

BHEERHONE AE°CHIPg 58 LR GRbodimens, agepcing i fis rmignt nypution is

mounted;
Fig. 21 is a perspective view of a second modification of a third embodiment
according to the present invention;
Fig. 22 is a sectional side view of a third modification of a third embodiment
according to the present invention; and
Fig. 23 is a sectional side view of a fourth modification of a third embodiment
according to the present invention,
[Best Mode]
Hereinafter, preferred embodiments of the present invention will be explained in
detail with reference to the appended drawings.
A first embodiment is example wherein a case is formed with a sound hole for
collecting sound and a number of modifications of the first embodiment will be shown

in order. A second embodiment is example wherein a microphone board is formed



~~~~~~~~~~~~ [Vbdi-fi-eat--on—--of —enbodi-nent 1] Fig..l.is.a.sectional .. ... __

side view of a first nodification of a first
emhodi ment  according to the present invention,
9'200%@6%13 expl oded perspective view of a first SCfb@OG 35646 9
nodi fication of a first enbodi nent according to the
present invention, Fig. 3 is a view show ng an
exanple of a structure for a MEMS chip of a silicon
based condenser m crophone applied to each enbodi nent
of the present invention in common, and Fig. 4 is a
cWifle ¢ isqundihaler fareadlectingsiohid ol Haweletr o6 modifisations of the second
m crophone according to the present invention.
‘iﬁrgo%gﬁjdeﬂg whilP 1,3 th\ﬁrﬁtmrg? fl}f&cﬂﬁljfioé}nbg)% n£ 15.r %}{e}m le, wherein a
enpbodi nent, as shown in aricar
metal case 110 is welded to a PCB 120 mhlch i's nmounted
vinictephorviEEd it forped @ithadownd hall Gd @hiipeifg byleas forsed with a
Referring to Figs. | and 2, the PCB 120 i s nounted

ERe Bf d1 10n§ %2&1 eSG %lol())e shown in
3% g a.l} l-C an or me P}]

circul ar connectlng pattern 121 on a portlon whi ch
coderacts the netal case 110. Meanwhile, if necessary,
the PCB 120 may be nounted with a capacity or a
resistor, which is not shown in the draw ngs, for
shi el ding el ectromagneti c waves or ESD. Since the PCB
120 is broader than the netal case 110, connecting
pads[Bmbodimennycti ng term nals for connecting wth an
external device can be freely disposed on the broad

cop Rt R F R SRAPEbEE  nmnu act ur i ng pr ocess and
then plating NN or An. Here, the board 120

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 silicon based condenser
microphone applied to each embodiment of the present invention in common, and Fig.
4 is a circuit diagram of a silicon based condenser microphone according to the present
invention,

According to a first modification of a first embodiment, as shown in Figs. 1 and 2,
a cylindrical metal case 110 is welded to a PCB 120 whiph is mounted with a MEMS

chip 10 and an ASIC chip 20 by a laser.

Referring to Figs. 1 and 2, the PCB 120 is mounted with the MEMS chip 10 and



may--be--a PCB,.a_ ceram c. board,. a EPCB or a nmetal _PCB.. ...

The metal case 110 has a cylindrical shape having an

0 ng which faces the PCB 120 to receive the chi
92008;5@?411 d therei n, wherein an upper surface t her eoPG %0{?6 05646.9

formed wth a sound hole 110a for collecting sound.

The nmetal case 110 is nmade of any one selected from

the group of brass, copper, stainless steel, alum num

ni ckel alloy and the Ilike. Further, the netal case

110 is plated with An or Ag. The netal case 110 may

Hhe &SIV ghip @0sing hafresed with aadrcalaceanoéoting pattegr 42 eoma gortion

the like. After aligning the nmetal case 110 on the

porp?g&h#%b ?%%%%2 %gﬂu)34 Eng§ 120§%¥ ?ﬁ%ﬁﬂfﬁgxﬁgybe

thereby finishing a mcrophone package. Here, the
cooungdt witly apedpb@tynorl 2 Tresisore ovhivhiCis bt whéwn dn ghieo draghings, for
term nal 125, wherein, if the netal case 110 is wel ded

@%@8%%@8%%@"%58@%%%%@1” there is n merit im that

is easy to elimnate noise by interrupting the

| nf | SinceotheeRCR 1Al is bigideethal\she Htal caseCOINdicoghettingt heds or
packaged m crophone assenbly, as shown in Fig. 1, the

netal .case .110_.is firm dhered t.he ¢ ecti.n
FBufeeid S5n f enseRey e dpicecian 0 gy gisosed on

wherein a space 150 between the nmetal case 110 and the

RaBbdd PCER ITHRSconfiecling Qiféin ARAMTD €5rmelf Wiyt FRhingt 1 @oppeBclad
120 may be formed with connecting termnals 123 and

5for onnetln with the external. device on
6%‘9? G oo afﬂ@?%arpceswté%pﬁ Mg 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 a sound hole 110a 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.
After aligning the metal case 110 on the connecting pattern 121 of the PCB 120,
a connecting portion 130 thereof is welded by a laser (not shown), thereby finishing a
microphone package. Here, the connecting pattern 121 is connected with a ground

terminal 125, wherein, if the metal case 110 is welded to the connecting pattern 121,



of -t-he -connecting-termnals. 123 .and 125 is_two.to. ... ... .

92008160271

ei ght. Each of the connecting termnals 123 and 125
| ectrically connected through through-hole %24 to
i'p part surface. Specially, according to £
enbodi nent of the present invention, if extending the
connecting termnals 123 and 125 to a circunference of
the PCB 120, an electric soldering iron is approached
t hrough an exposed surface, whereby a rework
operation can be easily perfornmed. The MEMS chip 10,
dkeresi owwrerit in thatgt is Ssy eddinsinate naissthyrigtetriming éhebiufbdw pf extegnal
13 is formed on a silicon wafer 14 by using a MENMS
gsﬁgnology and then the back plate faces a vibration
nmenbrane 11 with a spacer 12 interposed between the
back plate 13 and the vibration nenbrane 11. Since
t he AdENEBh,@abdigpdif@toi the prolkdged chitcropheac fssemabitp ad ishent indig. il ftbe
present invention in common and this fabricating

t echnol .of the. 10.9-2008-00211 SG 2006.0

AR oL et OB oo R AL O AL By
will be omtted. The ASIC chip 20 which is connected
astthwelimg Meheinhd ppatd 150 bawveaets mehlembd il 0@ hnd thgrBlB 120

as shown in Fig. 4, consists of an electric voltage

pu 22 for, .s lying an electric pressure to allow
F%ﬁgﬁﬁﬁ/@o%ﬂicbmlu%?to operate as a condenser ’
m crophone, and a buffer IC 24 for anplifying an

el eqtutther, ST Bl00n& besRAB&IGVith ot edting tdminkENG3 ahd p25lHr
or perform ng inpendence nmatching of the sensed

el ectric sound signpal, thereby s | ving, the .
et el o o o G e ot Mg g mber
the outside. Here, the electric voltage punp 22 may

be tie Edanéding QatkdlL123 and 129e Rt Eikhtl Badfl offie Efn&Sfing
anal ogue anplifier or ADC. Referring to Fig. 4, a

condenser . . )
terminals 123 and 125 is electrically connected through through-hole 124 to a chip part

surface.  Specially, according to the embodiment of the present invention, if
extendiﬁg the connecting terminals 123 and 125 to a circumference of the PCB 120, an
electric soldering iron is approached through an exposed surface, 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 silicon wafer 14 by using a MEMS technology and then the back plate
faces a vibration membrane 11 with a spacer 12 interposed between the back plate 13
and the vibration membrane 11. Since the MEMS chip 10 is applied to each

embodiment of the present invention in common and this fabricating technology of the

10

2006 05646.9



circuit for the MEMS chip 10. Here, the NMEMS

] cr gphone package is connected with the external

9-2008; 43e through three connecting termnals (Vd§§5%9@§056459
Qutput). The circuit diagramof fig. 4 is applied to
each enbodi nent in common. According to the first
enbodi ment of the present invention, the case 110 and
the PCB 120 are wel ded by a |l aser, but they may be
bonded by anot her neans such as electric welding,
SEEMSrobipgl0 leo hebnopined, thelfucthéncaplamedion Wil bd dogitted.
[ Packagi ng nethod] Fig. 5is a flow chart showi ng a
packaqi roce a Sili based nseri, 11
o 2008 BT TRECRS sflenCis Hoh R PP B RARSUEE 19 i proges
the present invention. A nethod for packaging a
sildciralnsigade ds chovdens Big. #) comsipts asfeanacienricl voltagt uiipe22 for
present invention, as shown in Fig. 5, includes the

08 e PRt B BB Bl e

case (S3), aligning the case on a connecting pattern
oiciopleonboada thEé) [C Hinfdr aepliling adelectap eovd sighal sedsed theough
case to the connecting pattern of the board (S5).

e S 93 e o S S ol

connecting pattern for connecting with the netal case.
IMpaalytheteby s@dplyiadith prdtessed signdd GirowpAQHE coritedting tehnavil ROthe
the PCB 120 may be nounted wth a capacity or a

resj st for shieldi el ectromagnet i ves or ESD.
B Hprectie ee?%cgmn’éﬁfggt‘opuf% ;23 O e QDR FamBReEnEd the
group of brass, copper,
buffer IC 24 may be an analogne amplifier or ADC. Referring to Fig. 4, a condenser
symbol "C0" indicates an electrical equilibrium circuit for the MEMS chip 10. Here,
the MEMS microphone package is connected with the external device through three
connecting terminals (Vdd, GND, Output). The circuit diagram of fig. 4 is applied to
each embodiment in common.

According to the first embodiment of the present invention, the case 110 and the

PCB 120 are welded by a laser, but they may be bonded by another means such as

electric welding, soldering, conductive adhesive and the like.

fPackaging method]

Fig. 5 is a flow chart showing a packaging process of a silicon based condenser

11

yabol -CQ.-indi.cates .an.electrical equilibrivum . _.
i



stainless.steel, alumnum_nickel _alloy and the like. ...

Further, the netal case is plated wth An or Ag. The
netal case nay have various shapes such as a circle, a
9-2008{12dle and the like. Further, in the step 5 (86)2006{5646.9
wel di ng operation is perfornmed by | aser welding, but
it may be substituted with electric welding, soldering

or bonding using a conductive epoxy adhesi ve.
According to the packagi ng nmethod of the present
invention, the netal case is welded to the board by
tohieroplasie mecovdingg te lhye paesotrickientjorf. or ce (that is, an
el ectrical boding 12 9-2008-00211 SG 2006 05646.9
forcg and seatin er.f ormance) .i s st.rengt hened,.
res u’lgt’?eﬁé’dng%aﬁi“’q%H% 10 ?‘§°°|“sbas AR migR é“"""’r‘*‘“gAfc"’ the
m cr ophone has a high-resistance to noise fromthe

_ pubsait deventiGp @g iskdvwiyin Bigp$,oiacadesalp elgeofl mpstaned board (S1),
t hereby sharply cutting a total manufacturing cost.

vt P o st SERSH SRR ongba foubl Poniafing 3 P e
enbodi ment according to the present invention, wherein

I eatignirguiharcageadah lcohRplimephttetNaPéd baBlials4y; ase welding sn
wel ded to a PCB 220 by a laser. Referring to Fig. 6,
the PCB 220 is mpunted with the NMENS chip 10 and the
RRed e %fzﬂz?faam tﬂi%%%@ﬂ%pww%er'@a{déﬁgm ar
connecting pattern 221 on a portion which contacts

t he &t ahe BaSE mdY Be a IHEB, GORARGE bOAd RAFREE Br 4 2detdl POMRARe
of a copper <clad filmthrough a general PCB pattern

Eor i.ng. t echnol ogy. ) ] i
~ board is Tormed with the connecting pattern for connecting with the metal case.

Meanwhile, although there is not shown in the drawing, the PCB 120 may be mounted
with a capacity or a resistor for shielding electromagnetic waves or ESD.

The metal case is made of any one selected from the group of brass, copper,
stainless steel, alaminum, niékel alloy and the like. Further, the metal case is plated
with Au or Ag. The metal case may have various shapes such as a circle, a square and
the like.

Further, in the step 5 (S5), the welding operation is performed by laser welding,
but it may be substituted with electric welding, soldering or bonding using a
conductive epoxy adhesive.

According to the packaging method of the present invention, the metal case is

welded to the board by the laser, whereby a bonding force (that is, an electrical boding

12



The netal _case 210 has a rectangular_ parallelepiped

shape having an opening which faces the PCB 220,

wher ei n an upper surface thereof is forned wWth a
9-2008821d  hol e 210a for collecting sound. After aSGAPQf05646.9

the nmetal case 210 on the connecting pattern 221 of

the PCB 220, a connecting portion therebetween is

wel ded by a |l aser (not shown), whereby m crophone
packaging is finished. Here, the connecting pattern

221 is connected with 13 9-2008-00211 SG 2006 05646.9
dogecmad: seting pedformainef @4 strenigthetdde Axet adsul€,as eoud@ Oquakity is
wel ded to the connecting pattern 221, there is a nerit

in.that it b s eas | i m,nate .noi se,_ by .shutti oyt.
(B %né"# rac% Jtthi g™e %’Pgﬁed as il %éreémﬁﬁ%t c%‘?‘ﬁ’ m ﬂ% utside.
m cr ophone assenbly whi ch i s packaged as descri bed
dipesiallihaprodess apemseds sdvel,Uheres sHality My & otfl mboMetiriag
Fig. 3, the further explanation will be omtted to
avoid a repetition. [Mdification 3 of enbodi nent 1]

Y 7 is an expl oded perspective view of a third

nodi fication of a first enbodi ment according to the
present invention, wherein a cylindrical netal  case

110 which is formed with a skirt 116 projected in a

shap m opened end of the case is wel ded
%%ﬁ@’%?fo‘?qo et lReferring to Fig. 7, the PCB
120|s mounted with the MEMS chip 10 and the ASIC

chi prig06aBtni &plodedpersidctife ¥ 6F Ul REorAONBAGEARE of a first
pattern 121 on a portion which contacts the netal

case 110'. Since the PCB 120 is broader than the netal
& gdlgpf@t according to the present invention, wherein a rectangular paralieiepiped

shaped metal case 210 is welded to a PCB 220 by a laser.

Referring to Fig. 6, the PCB 220 is mounted with the MEMS chip 10 and the
ASIC chip 20 and is formed with a rectangular connecting pattem 221 on a portion
which contacts the metal case 210.-The connecting pattern 221 is made of a copper
clad film through a general PCB pattern forming technology.

The metal case 210 has a rectangular parallelepiped shape having an opening
which faces the PCB 220, wherein an upper surface thereof is formed with a sound
hole 210z for collecting sound.

After aligning the metal case 210 on the connecting pattern 221 of the PCB 220,
a connecting portion therebetween is welded by a laser (not shown), whereby

microphone packaging is finished. Here, the connecting pattern 221 is connected with

13



e G ORREE R G—-pads-or--connect ing -t ermonal s.for__connecting

wWith an external device can be freely disposed on the

PCB. Preferably, the connecting pattern ig
9‘200¢é¢‘ﬁg’d by form ng a copper clad through a pcB SG 2006 05646.9

manuf act uri ng process and then plating the copper

clad with Ni or Au. Preferably, the width of the

connecting pattern 121 14 9-2008-00211 SG 2006

05646.9 according to the third nodification is w der

than that of the connecting pattern of the first

nb &Pt termiael. Whereisr ¥ dkeypeial qase 210ais svelded tol the cotinesting pattern

netal case. The netal case 110" has a cylindrica

S . ) : .

o SeRAYh RIEA RAT) By WTHERIAP A% Plnuliedut it fom te

sound hol e 110a for <collecting sound. A case body 114

iQtsid ned with the skirt 116 projected outwardly on

t he opened end thereof. After aligning the skirt 116

of t . ! I .

of  RECPEMNS Ba8 oLy miGOpoRE n SRR S, PRk R: désbibed

wel ded by a | aser (not shown), whereby m crophone

pphexagun ghei sanfe pirushuel .as [t NMEMS actiip shewrofin diidpodli the nfirther

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

TfahdeloR Wit e Bhitda ld dvihs o GRBAGL TENC according to the

preésent invention, erein a rectangul ar

paral | el epi ped shaped netal case 210 which is forned

with a skirt 216 projected in a shape of"'-" from an

opened end of the case is welded to a PCB 220 by a

i £ PR SR Ra bt ne ®ASIC ohi p 20 and | 5
formed with a rectangul ar connecting pattern 221 on a
por tFign7 is an exploded perspective view of a third modification of a first
embodiment according to the present invention, wherein a cylindrical metal case 110
which is formed with a skirt 116 projected in a shape of "" from an opened end of
the case is welded to a PCB 120 by a laser.

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 a portion which
contacts the metal case 110'. Since the PCB 120 is broader than the metal case 110,
connecting pads or connecting terminals for connecting with an extemnal device can be
freely disposed on the broad PCB. Preferably, the connecting pattern 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 121

14



e \WRA-Ch_cont.act s _t he metal case_ 210" Since the PCB 220
is broader than the netal case 210' connecting pads
or..connecting termnals for connecting with an
0200802 nal device 15 9-2008-00211 SG 2006 0564656 20065646.9
be freely disposed on the broad PCB. Preferably, the
connecting pattern 221 is fornmed by form ng a copper
clad through a PCB manufacturing process and then
plating the copper clad with NN or An. Preferably, the
wi dth of the connecting pattern 221 according to
fasearding teode fichmodificatibn & Widerstharethbioaf the cinnedingipatean of the
than that of the connecting pattern of the second
[N t Ki of a body
A T Ror B SRLETA I gk B A 828210 That
rect angul ar parall el epi ped shape havi ng an openi ng
whi chhef metalscast €10PEE 2 20indriked skrpa having) pi epeningy Whicle faces the
thereof is formed with a sound hole 210a for

[ 0 ... The case body 214 .is. fornmed w.t h
30 £5, R i S SR ¥ SRt T B Rl 110 o
thereof. After aligning the skirt 216 of the netal
caletionsduhé A casnbadyi g iphihet witéht skift 118 @rojded oudvardly on
connecting portion therebetween is welded by a |aser

not s ereby m crophone packaging is
%ﬁlen?pg?}ec?%me\é?fi cation 5 of enmbodinent 1] Fig. 9 is a
sectional side viewof a fifth nodification of a first

enmbattfteratigningiuhe ekiflil g of the el € SENt oh thé@Bfirieding pattern 121
According to the fifth nodification of a first

ephodinent of the present inventi on, ovided is
S?J?‘t?cfﬁﬁea ﬁgweﬁgﬂgdﬁ?r’s@% Hx?rfibmg‘ﬂ fso‘r”ﬁ‘Ideg by a lagey(nat T
inlet hole | 10a on a

whereby microphone packaging is finished.

[Modification 4 of embodiment 1]

Fig. 8 is an exploded perspective view of ‘a fourth modification of a first
embodiment according to the present invention, wherein a rectangular parallelepiped
shaped metal case 210 which is formed with a skirt 216 projected in a shape of "L-"
from an opened end of the case is welded to a PCB 220 by a laser,

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 a 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

15



,,,,,,,,,,,,,,,,,,,,, -16--9-.2008-00211..SG..2006_05646.9__portion. of the netal .

case 110 which corresponds to a portion where the NMEMS

chip 10 is positioned in the first enbodinent to the
9'200&%9?&% embodi nent and forming a rear sound i niS& 2¢{¥j @646.9

120a which is formed on a portion of the PCB where the

MEMS chip 10 is nounted and then adding a sound

resistor 140 to the inside and outside of the front

sound inlet hole | 10a or the inside of the rear sound

inlet hole 120a. According to the packaged directiona

nsa8rbgplivshiedisppsehtn (he taeadsHRwPriferablyg theSconnechieg pasteatl 221 is

case 110 is firmy adhered to the connecting pattern

cRimet b Rmies Yithee Ha ol IR, it oSl tren
wherein a space 150 between the netal case 110 and the

RdBing2ie ¢opperstad aithad¥ oa Aso uPdferabiyg teeridth Bif éhervptraktigamtern
110 is formed with the front sound inlet hole 11 Ga

f ' fr ou n,a portion thereof
25 BEAGES Bt e RG A Ak SRSy hREF B8h ey g the
the PCB 120 is forned with a rear sound inlet hole
1@0uecfing paein dohd wgordemtbodimentitoabrrespobtotthoskint D el body
corresponding to a portion where the MEMS chip 10 is

... The nd resistor 140 is attached to the
:Eég:&tg%%g%el—atlﬁ%seﬁfdém sound inlet hole 110a. Furt her,
the PCB 120 may be forned with connecting term nals
123 Thelme@b cds01210 das aakitagulaniphdalléigpedxsheddvirndeat 6@ ning
on a bottom surface thereof, wherein the nunber of the

cannegtin lnals 123 and 125 may be_t tqQ eight.
SRR e e PGS phnrg sochtie i Los Beahg 1 gt a sound
el ectrically connected through a through-hole 124 to a
dolep210h7for collecting sound. The case body 214 is formed with the skirt 216

projected outwardly on the opened end thereof.
After aligning the skirt 216 of the metal case on the connecting pattern 221 of the
PCB, a connecting portion therebetween is welded by a léser (not shown), whereby

microphone packaging is finished.

[Modification 5 of embodiment 1]

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

According to the fifth modification of a first embodiment of the present invention,

provided is a structure having directivity by forming a front sound inlet hole 110a on a
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9-2008-00211..SG-2006..05646.9 part _surface of the PCB.

9-2008

Specialty, according to the enbodi nent of the present
i nvention, if extending the connecting termnals 123

soldering iron is approached to an exposed surface of
the termnal, whereby a rework operation can be
easily performed. According to the fifth nodification
of a first enbodi ment, the sound resistor 140 is
positioned at the inside of the front sound inlet hole
Ippotzon of the niatal gesg 1@ whish iconrespas &t a parten whersthe ®IENS thip 10
front sound inlet hole 110a or the inside or the

[: f. e sound. j.nl hol 20a. cordin
1y pByiffed in WETRCR0diRAT o I Bl o] o {FSRHMY § e
enbodi nent, sound collected through the front sound
isohtst inlebhade 1202 @énichris fimped emn petiomdf the RCBtwHead the LMOHDS chip
passes through the sound resistor 140 and then its

[ h . herehy obtaini directivity..
R chuic® BRDBE aaoihi T oS (855 PloTf e fn5E pid oukiide of he
10 is a sectional side view of a first nodification of
drapbmandlingtrbald ii biardt thedogide dfitiegredr@otriddnlpriei?a.
invention, Fig. I1is a sectional side view show ng
t hat , a 1 cr gphone shgown ..in Fi.g. ,10 i s unted on. a_..
B IR 2O At B eiiee = SBR s SRy oI g
of a first nodification of a second enbodi nent

dlocoee] oge 100 ishrmlp bdisedl ol thy eftine@ing phfierl-120 Q8 1R0PAR 120
SG 2006 05646.9 According to a first nodification of

BRGNSl O B MATE Wl WaridOind ARIC chip 20 by Taser welding,

wherein a space 150 between the metal case 110 and the PCB 120 is served as a sound
chamber.

The metal case 110 is formed with the front sound inlet hole 110a for collecting
front sound on a portion thereof corresponding to a position of the MEMS chip 10, and
the PCB 120 is formed with a rear sound inlet hole 120a for collecting rear sound at a
portion thereof corresponding to a portion where the MEMS chip 10 is mounted. The
sound resistor 140 is attached to the inside of the front sound inlet hole 110a.  Further,
the PCB 120 may be formed with connecting terminals 123 and 125 for connecting
with the external device on a bottom surface thereof, wherein the number of the
connecting terminals 123 and 125 may be two to eight. Each of the connecting

terminals 123 and 125 is electrically connected through a through-hole 124 to a chip

17
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- present_invention _as shown in Figs._ 10 and 12, there .
is provided an exanple that a cylindrical netal case
110 is welded to a PCB 120 which is nmounted with a

9-2008@81 chip 10 and an ASIC chip 20 by a laser. SG 2006 05646.9

Referring to Figs. 10 and 12, the PCB 120 is forned
with a sound hole 120a for collecting an external
sound near the center thereof and is nounted with the
MEMS chip 10 and the ASIC chip 20 around the center
thereof. Further, the PCBis formed wth a circular
darnwicesengf Pet PEBnSpiallpnateoslingpta thenemtivdinent @fitthe psesent
the netal case 110. Meanwhile, if necessary, the
aﬁ%l Cﬁoﬂ@eﬁ% di Hl'gtchlgne rige}e 1ﬁa‘rﬂJ ﬁ%l’ ang é% toﬁa céﬁe(%fngrgnrce of the
el ectrormgnetl C waves or ESD Sl nce the PCB 120 is
FCFRLESy art dleotric doblering indn is agpodché to an pxywedd sugfagead sheterminal,
connecti ng terninals for connecting with an externa

' n I I S ed on , the broad PCB. The
S@l\é%eégfl?‘%ﬁmg Oﬁ%ﬁeﬁ eﬁ‘?ﬁ‘&edby form ng a copper
clad through a general PCB manuf act uri ng process and

t henAgloatingtg theifttcmpdi€icatioh @€ a dirst Brabbdimet, the sodnd résistdriieo
board 120 may be a PCB, a ceram c board, a FPCB or a

Th t.al 110.h d sh.
Tl T A1 o B b BB AP B0
the chip parts therein. Since the netal case has a

slier antdider & the frontaolhdilet hgled 160 uinthe imideug hhd HigsisOuNGe rear
hol e 120a of the PCB, a bottom surface of the met al

case .i.s, clo case is de one
S B R 1458 ooPF Bk Serys sh s rraseitiestiopoha firt
05646.9 brass, copper, stainless steel, alun1num
Binbédimesst| doayd adlcted thrduigh €he ot tARA uﬂ&tlhﬁlenlﬁbéibr 163 Rr SMd

be plated with Au or Ag The netal case may have

0 hapes such. as
1n et hoile lz%a pgsses t%rough the sound resistor 140 and then its phase is changed,

thereby obtaining directivity.

{Embodiment 2]

[Modification 1 of embodiment 2]

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 showing that a
microphone shown in Fig, 10 is mounted on a main PCB, and Fig. 12 is an exploded

perspective view of a first modification of a second embodiment according to the

present invention.
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circle, a_square and the |like. After aligning the

netal case 110 on the connectlng pattern 121 of the

CB 120, a connecting portion therebetween is wel ded

92008§P2é1laser (not shown), thereby finishing a SG 2006 05646.9
m crophone package. Here, the connecting pattern 121
is connected with a ground termnal 125, wherein, if
the netal case 110 is welded to the connecting pattern
121, there is a nmerit inthat it is easy to elinmnate
noi se by interrupting noise collected from the
out s Adeording ¢o radfinsg nfodifichinpaiC k ag@ed rembodiptean @ccording to the
assenbly, as shown in Fig. 10 the netal case 110 is
ered t he_.co pattern of the

pelsTph b MR DGR WACER B an Seprl® tat o
bet ween the nmetal case 110 and the PCB 120 is served
ayliadrivalunetalcdasdTbHY is vreldetihe & POBNE20RGBCH 20mbwntddowie sl MEMS
with the sound hole 120a for collecting the external

sound, r t.h CB is formed with a sealing
t% &%ﬁ&ﬁh 2\3%@?}8?3%&? “the sound hole 120a by
sol dering around the sound hol e of a bottom surface of

t he R&Ering ZOFige. 101N @D} thél PEBARD iR Witis # Wi shd WolE1 20a for
generated in a space between a main PCB 300 and the

hone. Here, the nunber of the connecting
ﬁ@ﬁ??ﬂﬁ%ﬁ% e’fzﬂ@ﬂaﬁ?aﬂé pegr thecgentep fisweet alyis ypquited yath the MEMS

external device nay be two to eight. Each of the

ApNECIINEe ABRC Shig 003riHE ik eferB@Rof PiftRer dhe PEBME FoHred
123 and 125 may be electrically connected through

t hrough- hole 124 to a chip part surface of the PCB
Fot a clgulas conpseting petisiel 24 pnits perien afhish gpatasis the mefah ease 110.

present invention, if extending the connecting

DMEaRHR, S hetdssBAd tHe2Boal®nfly be mounted with a capacity or a resistor,
which is not shown in the drawing, for shielding electromagnetic waves or ESD.

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

metal case is closed. The metal case is made of any one selected from the group of
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o circunference of the PCB 120, an.electric soldering .. .

iron is approached to an exposed surface of the

term nal, whereby a rework operation can be easi
920086@?Hhrned_ An exanpl e that the m crophone acco &%%QPQQ§6469

the present invention is nmounted on the main PCB 300

is shown in Fig. 11. Referring to Fig. 11, the main

PCB 300 where the m crophone is nmounted is forned

with a main sound hole 300a for collecting the

external sound, wherein the main PCBis forned with a

Jeassi eogperestaiitiess st@h 2hingnurg eitkeh gllayhandrtbé hike durtberhibe enctal

300a by soldering around the main sound hol e thereof

Nt

Sc%%egé@éet latgérl‘] @gtﬁ’ Atu of '}ﬁg(:@hegr&gtgp&ge Wﬁavquggl; %%s 5h3s a

Further, the main PCB 300 is forned with connecting

pﬁdbﬁﬁ@ﬂmc@ndésﬁbmding to the connecting terminals

123 and 125 of the m crophone. If connecting the

mcr ar di t th se

the REAIMERRE B8l dled o g pBRe e MREFET AT iy 20,
is collected through the main sound hol e 300a of the
rasionndeiy piGoratherebdtweenfiasskiad by hilaeghotashowtn)e thesba lfieidhing
by the sealing term nal 302. Then, the external sound

. collected th th d_hol e 120 h
PR Bt 1707 R ALE Bl Tt Siterd i agrouna
21 9-2008-00211 SG 2006 05646.9 According to a first

nexphiirfal ¢28, ivdiereff, iBths e tase DO WEAdd 8 QeOsdheding attdhe 121,
pr esent i nventi on, the case 110 and the PCB 120 are

hey ma be bonded h ot he
LR Bt LASPL B fergioe By FiTRIPHRE noish ellpciel figm
a conductive adhesive and the |ike.
the outside,

According to the packaged microphone assembly, as shown in Fig. 10, the metal
case 110 is firmly adhered to the connecting pattern 121 of the PCB 120 by a laser
welding, wherein a space 150 Between the metal case 110 and the PCB 120 is served
as a sound chamber.

Further, the PCB 120 is formed with the sound hole 120a for collecting the
external sound, wherein the PCB is formed with a sealing terminal 120b for sealing the
sound hole 120a by soldering around the sound hole of a bottom surface of the PCB
120 to prevent distortion of a sound wave generated in a 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
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- [ Modi-fi-cati-on—2-of..enbodinent. 2] . Fig..13 .ls.an

expl oded perspective view of a second nodification of
second embodi ment according to the present
9‘2008%?65“ on, wherein a rectangul ar parall el epi peglG 2006 05646.9

shaped netal case 210 is welded to a PCB 220 by a

| aser. Referring to Fig. 13, the PCB 220 is forned

with a sound hol e 220a for collecting an external

sound and is nounted with the MEMS chip 10 and the

ASIC chip 20 around the sound hol e 220a. Further, the
Hemrinals ﬂ%r #nddl 2% méy ke eleaitically whurected thieughi thypugipbele d24i to a
221 on its portion which contacts the netal case 210.

T SETRERLL BEOBSM S5y SO B GBMAGEncltl

Al though there is not shown in the draw ng, the PCB is
froesertd invientiona i eextandiggt thenicmaectinpotersimalsi h2p tdndé $2furtd a
hol e by sol dering around the sound hole of a bottom

: 20.t0. prevent. distorti
AR oA B A B RPEhRR Bo pesed
300 in Fig. 11 and the m crophone The netal case 210

tsaxfacs of éisttmglal atherpby atdwetlieqpeptidn sdudpeadily\perfgmmd.
opening 22 2008 00211 SG 2006 05646.9 whi ch faces
the PCB rei.n, .since ernal  soun

col |'éct e%l%%q P8GR THifgphorg ﬁﬂ%’“ﬁ% g’xt%i@?s%* “ivﬁ%loﬁd%mof’ﬂtgd
bottom surface of the case is closed. After aligning
ton¢haresia PCBEOR is3hOwwn Rifgd iconnect i ng pattern 221 of

the PCB 220, a connecting portion ther ebetween is

packSgrte &1 PRt o BRE S0 Bl fgpunted i

pattern 221 is connect ed with a ground tenninal,
\Ehrarediwith 4 atrh®un@helk 3005 Gor2bledisy IR) &@sindl Qoddde wherein the

connecting pattern 221,

main PCB is formed with a sealing terminal 302 for sealing the main sound hole 300a -
by soldering around the main sound hole thereof to prevent distortion of a sound wave
generated in a space between a main PCB 300 and the microphone. Further, the main
PCB 300 is formed with connecting pads 304 corresponding to the conmecting
terminals 123 and 125 of the microphone. If connecting the microphone according to
the present invention with the main PCB 300 by a solder 310, the external sound is
collected through the main sound hole 300a of the main PCB 300 and then passes
through an area sealed by the sealing terminal 302. Then, the external sound is

collected through the sound hole 120a of the microphone PCB 120 fo the inside of the

microphone.
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— —-thereis anerit in that it is easy to elimmnate noise .. . .

itself by interrupting noise col lected fromthe

out si de. Since a m crophone assenbly which is ack%%
9-2008002ddscri bed above has the same structure as E 05646.9

assenbly shown in Fig. 10, the further explanation

wll be omtted to avoid a repetition. [Modification

3 of enbodinment 2] Fig. 14 is an expl oded perspective

view of a third nodification of a second enbodi nent

according to the present invention, wherein a

cyl i Adeordiag torat st madidicatibd’ of avsewhd iembbdimertdacsbtdimgato the

skirt 116 projected in a shape of"'-" frontanopened

Al inychlif, W5Gsd B0 e niod 10 o etied i B By may

sound hol e 120a for collecting an external sound and
its bandet byl anbthir trieensMivE ashélgetrd walithgt Beld&bleC adinripng 20 a
23 9-2008- 00211 SG 2006 05646.9 Further, the PCB is

h.a Ci ar connecting pattern 121 on its
por cgv \H#%FS&W ggﬁ’ﬁ%&s the nmetal case 110'. Although
there |s not shown in the drawing, the PCB 120 is

formed with a sealing termnal for sealing the sound
hol e by sol dering around the sound hole 120a of a

bott ac e P 120 to prevent distortion of
o@/ﬁ]?ﬁis#%é%f&'g E’t“ée& n a space between the main
PCB 300 in Fig. 11 and the m crophone. Since the PCB

120 Fig. 1» Baghesxplod@npériiRctivl Abw GEaGecdhd HHGidation BAE Se@nd
connecting termnals for connecting with an ext er nal

deyi ce can be freely di sposed on the broad
S GRet pooring 6 Biemutien g en orioraa o Frgulapgarallclopiped

form ng a copper clad through a
shaped metal case 210 is welded to a PCB 220 by a laser.

Referring to Fig. 13, the PCB 220 is formed with a sound hole 220a for eoltecting
an external sound and is mounted with the MEMS chip 10 and the ASIC chip 20
around the sound hole 220a. Further, the PCB is formed with a rectangular connecting
pattern 221 on its portion which contacts the metal case 210. The connecting pattern
221 is formed of a copper clad film by a general PCB pattern forming technology.
Although there is not shown in the drawing, the PCB is formed with a sealing terminal
for sealing the sound hole by soldering around the sound hole of a bottom surface of
the PCB 220 to prevent distortion of a sound wave generated in a space between the
main PCB 300 in Fig, 11 and the microphone.

The metal case 210 has a rectangular parallelepiped shape having an opening
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e —general--PCB..manufacturing process and_then_plating. the -~

copper clad with Ni or An. Further, preferably, the

wi dt h of the connecting pattern 121 according to the
9-2008:4027% nodification is wider than that of the SGZ200605646.9

connecting pattern of the first nodification of a

second enbodi nent to correspond to the skirt 116 of

the nmetal case. The nmetal case 110" of third

nodi fi cation of a second enbodi ment has a circul ar

shape havi ng an openi ng which faces the PCB 120,

wingehefanes thé REB 22Rewhortiey siade thoentetnaliseurelois lceltdced through the

t hrough the sound hole 120a of the PCB, a bottom

€ cl osed. Further,. a body 114 of

SHiAD0Se Poa brEe B8R Borcit EREK o RS 1680 o) ect e

outwardly on the opened end thereof. After aligning

t he ARerdigditg thefmétdl @aseet]londlss@nicbng pattein 2 1 cd iRty PIO,

pattern 121 of the PCB, a connecting portion

& SRS ToreSBih Sas fefter YA Lettigor Ferbphisrey hnishing
packaging is finished. [Mdification 4 of enbodi nent

Dhckaping of $he micesphend Heskg dhedensfting pheeny REWisodondedtedUiitiha
nodi fication of a second enbodinment according to the

present invention,. wherein rect anqgul ar .
&5‘%“&5 Fearimgh &gamsﬁ é‘t?éaetgléﬂ%ﬂ%é? cweldafido tigeomnecting papm2dl
with a skirt 216 projected in a shape of"'--" from an

tieniad neddil inthatlihie 65336 climindRIndRE itsdl by ileR: 1&2% ke Bollected
| aser. Referring to Fig. 15, the PCB 220 is forned

%th a saynd hole 220a for collecting an external
AHbe a¥¥9-s mounted with the MEMS chip 10 and the
ASIC chip 20. Further, the PCBis formed with a

I ect Sinel micropRoRRSdcibY WAk BHRckAgH 2 Bedctifed Bbld 108 the same
structure as the assembly shown in Fig. 10, the further explanation will be omitted to

avoid a repetition.

[Modification 3 of embodiment 2]

Fig. 14 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 "-"  from an opened end of
the case is welded to a PCB 120 by a laser.

Referring to Fig. 14, the PCB 120 is formed with a sound hole 120a for collecting

an external sound and is mounted with the MEMS chip 10 and the ASIC chip 20.
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——-Walch contacts_the nmetal case 210'. Although there is
not shown in the drawing, the PCB 220 is formed W th
a sealing termnal for sealing the sound hole
92008§5Pdér|ng around the sound hol e 220a of a bot56h2006056459
surface of the PCB 220 to prevent distortion of a
sound wave generated in a space between the nain PCB
300 in Fig. 11 and the mcrophone. Since the PCB 220
i s broader than the netal case 210, connecting pads or
connecting termnals for connecting with an externa
dawvthercthe CB0e fdrmedvith dicBpdsednmeoting pagteiridadn RCRortion which
Preferably, the connecti ng pattern 221 is forned by

SO0 s AR o B R B o

An. Preferably, the w dth of the connecting pattern

22 formed ot iangaling tbdrendl doir defling2he Soud BBLMIAbeSip KNG the
05646.9 nodification of a second enbodi nent is w der

t ha of t he connecti tern of the second
SRER oo t0% o6 s e st of e BRE He Preyes dRcrtom g sound
214 of the metal case 210'. The nmetal case 210" has a
siap gerefatdll ih @GhavR Peivaen M mddid PCBROPSCFiRAVI 4 tBdmicrophone.
openi ng which faces the PCB 220, wherein, since the
er na o] i.s collected through the sound hol e
S k’Fﬁ ﬁ’@c@ bropdgf, it Hes pih e orompebing 288 orlgpmsciing
closed. Further, a body 214 of the case is forned
\WérinkhalshBr &dtinkdting %ﬁﬂ%‘%‘x&@ﬁa@ devast R eeBNidposed RPBEBRbad
end thereof. After aligning the skirt 216 of the netal
S%%ﬁ gg t he connecting pattern 221 of the PCB, a
Bectqralty> St qompertipg Batisnie Jireed by fowtingdcopperrladiibropgh a

(not shown), mhereby m crophone packaging is
fgbrith} PEB manufacturing process and then plating the copper clad with Ni or Au.

Further, preferably, the width of the connecting pattern 121 according to the third
modification is wider than that of the connecting pattern of the first modification of a
second embodiment to correspond to the skirt 116 of the metal case.

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

After aligning the skirt 116 of the metal case 110" on the connecting pattern 121

of the PCB, a connecting portion therebetween is welded by a laser (not shown),
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[Modification 5 of enbodinent 2] _Fig. 16 is a

sectional side viewof a fifth nodification of a
second enbodi mrent according to the present invention,
9-20080&1din a PCB is formed with a sound hol e on aSG 2006 05646.9
portion where a MEMS chip is positioned. Referring to
Fig. 16, the netal case 110 is firmy attached to the

connecting pattern 121 of the PCB 120 which is
nounted with the MEMS chip 10 and the ASIC chip 20 by
| aser wel ding. 26 9-2008-00211 SG 2006 05646.9
FulerébgnypiciopleonPERkagiAg isdinfshedred wi th t he sound hol e
120a for collecting an external sound on a position
where the MEMS chip 10 is nounted, and is formed with
the sealing term nal 120a for sealing the sound hole
120a by soldering on the outside of the sound hole to
pr evvibdifiéasivod bf @ibodfment $ound wave in a space between
the main PCB 300 and the mi crophone. Further, the PCB

L2 LIRS, SOt e vERLAES T BN S e

bottom surface thereof, wherein the nunber of the

GRboiRient1gch@ing o @Jmspr&s%ﬁt ARehtidbR,OwRERIn BecctdndBlat ParBileipiped
Each of the connecting termnals 123 and 175 is

ectrically connected _ through through hole 124 to a
éh el cash 21 c aviigh i fampdpith o sk ﬂ%é@romteﬁmaéwﬁef ng

to the enbodi nent of the present invention, if

e Ailafed M of MB BRI NAARE PO B0b33 lnsand 125 to a
ci rcunference of the PCB 120, an electric sol derl ng

iron_is approache an _exposed surface of
t er niefsmmias afigr loplhe 8%@8&@%&1% pivupdholp %ZQ@afgt qojlecting

per f or med.
an external sound and is mounted with the MEMS chip 10 and the ASIC chip 20.

Further, the PCB is formed with a rectangular connecting pattern 221 on its portion
which contacts the metal case 210". Although there is not shown in the drawing, the
PCB 220 is formed with a sealing terminal for sealing the sound hole by soldering
around the sound hole 220a of a bottom surface of the PCB 220 to prevent distortion of
a sound wave generated in a space between the main PCB 300 in Fig. 11 and the
microphone. Since the PCB 220 is broader than the metal case 210, connecting pads or
connecting terminals for connecting with an external device can be freely disposed on
the broad PCB. Preferably, the connecting pattern 221 is formed by forming a copper
clad through a PCB manufacturing process and then plating the copper clad with Ni or

Au. Preferably, the width of the connecting pattern 221 according to the fourth
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——————— Accor-di-ng-to-the-structure of the fifth nodification . . ... . ..

of a second enbodi nent, the external sound coll ected
t gh the sound hol e 120a passes through the_sound
QQOOSﬁgkgqof the back plate 13 of the MEMS chip 1055h¢f06 05646.9

then vibrates the sound plate 11 to generate an

el ectrical signal. Al though there is not shown in the

drawing, in order to nount the m crophone on the main

PCB 300, the PCB 300 is formed with a hole

correspondi ng the sound hole 120a and further is

fI9pdibention pha accond binbagliment ris wider fhan thap 3f the 2008<@ it G

2006 05646.9 sealing the hole by soldering around the
0 \ -di ti on sound

oy e il 4 b ol BPNaf 24 4 000 b eBina i se

Fig. 300 and the mcrophone. [Modification 6 of

edtfodi nent 2] Fig. 17 is a sectional side view of a

si xth nodification of a second enbodi ment according

to t ent ipvention. In.the enbodi nent. of the .

pr esgﬁcf l;}l[eﬁavecﬁ{ei %ﬁ) %W]ial ape of a5t ﬁré)cafailﬁle?llpginhﬁww
side is called a front sound, a sound collected from a

cpsmng sibitd fasesctat IPEHB 220, eeicrsquitte tAE etiettbngpund i kellected
sixth nodification of a second enbodi nent of the

OfBRE e 4 Bt oA KR it i Sl "B stes.

on the portion of the PCB 120 which corresponds to a

Rortherpnboddye & of the cddehdTormadd WithlBe klbrt MD6 PloRMtet Bufinagdly on the
fifth enbodi nent and formng a rear sound inlet hole
110a, on_the.portion of the nmetal case 110 which
5@?#353@%@@0?0 a portion where the MEMS chip 10 is

positioned and then adding a sound resistor 140 to the
I nsi Aferafigtingthb KR216 of the metal case on the connecting pattern 221 of the

PCB, a connecting portion therebetween is welded by a laser (not shown), whereby

microphone packaging is finished.

[Modification 5 of embodiment 2]

Fig. 16 is a sectional side view of a fifth modification of a second embodiment
accqrding to the present invention, wherein a PCB is formed with a sound hole on a
portion where a MEMS chip is positioned.

Referring to Fig. 16, the metal case 110 is firmly attached to the connecting
pattern 121 of the PCB 120 which is mounted with the MEMS chip 10 and the ASIC

chip 20 by laser welding.
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-sound-inlet-hole.120a or _the_ inside_and outside of_the ...
rear sound inlet hole 11 OCa. Referring to Fig. 17 in
t he packaged directional mcrophone assenbly, th

9-2008R02]|"  case 110 is firmy attached to the conn§6%?QQ§056469
pattern of the PCB 120 which is nmounted wth the MEMS
chip 10 and the ASIC chip 20 by | aser welding. 28
9-2008- 00211 SG 2006 05646.9 The PCB 120 is forned
with the front sound inlet hole 120a for collecting
front sound on the portion thereof corresponding to a
por t Forthephibe PGB é20MEEVBrmbd withOthe soundohoi¢ dd0a Tdrecoltedttiag an
case 110 is fornmed with the rear sound inlet hole 110a
f [ ortlo her eqf .
Cégc?er%ag g%dﬁlggh a'}?mﬁcﬁ?\ﬁzhesg e M) o§ FJH 18 %d{1 45 8"““??1 gnth
sound resistor 140 is attached to the insi de of the
rtbe sealingitedninall k20a ol sealing theGaundhislée h20a, byt okieRfBod 218 cuside
formed with the sealing terninal 120a for sealing the

S Oa der| nd t.he out e of, the
SURCIB Borp 80 Breths ALt Ak R Ve i Stincb e e
space between the mai n PCB 300 and the m crophone.

R 1360, andt the thiCBpRa3. Faythdie tHeOPOBAI201 indy tHeeformed with the
connecti ng terninals 123 and 125 for connecting wi th

t he ext er nal a bottom surface thereof,
e EREnE T 05 45 FOREG AR g “RieiH] S/t opsotiom
and 125 may be two to eight. Each of the connecting

tserfidethdréof,1RReréin thelminbByf the c@lne@inkiteplitdls CBNRAALS ehay be
t hr ough t hrough- hol e 124 to a chip part surface of

t.he PCB 1 ordin t hi structure of the sixth
B89 ekt Eoh Grihg cumeding tERIb M3 N 104s olgrly conncoted
collected through the front sound inlet hole 120a or
tiheugtefougiotold 12akei chiphart sdrfdda oPis PEs 110 QH&&MlS/h&cordmg

sound resistor 140 and then its phase is changed,

th
1o the err%odzment 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 terminals, whereby a rework operation can be easin
performed.

According to the structure of the fifth modification of a second embodiment, the
external sound collected through the sound hole 120a passes through the sound hole of
the back plate 13 of the MEMS chip 10 and then vibrates the sound plate 11 to
generate an electrical signal.  Although there is not shown in the drawing, in order to
mount the microphone on the main PCB 300, the PCB 300 is formed with a hole

corresponding the sound hole 120a and further is formed with a sealing terminal for
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obt-ai-ni ng -directi-vity.-[Enrbodinent 3] .29.9-2008-00211. ... ..

SG 2006 05646.9 [Modification I of enbodinent 3] Fig.
18 is a perspective view of a first nodificatign of a
9-2008:4321d enbodi ment accor di ng to the present inv§ﬁt2Q9§,05646'9

Fig. 19 is a sectional side view of nmounting a
silicon based condenser m crophone according to a
third enbodi nrent of the present invention, and Fig.
20 is a sectional side view show ng that a silicon
based condenser m crophone according to a third
eteplii theekale bicsoddeding grovwd thi bolp e RCB) 300 émpricwamt distortion of a
nount ed. According to a silicon based condenser

j sho ' ' : | i i gal
CREAPRRRP EercfiR Y Mhob b B8l PEH 20y £ A0 e
attached to a board 120 which is broader than the
rpiceophaywse 110, wherein the board is formed with
connecting pads 122-1 to 122-4 1 which are connected
wi th connecting pads 304-1 to 304-4 of a main PCB 300
of a product using the m crophone on a part side 120c
thereof. In the enbodi nent of the present invention,
f our [Madifation 6 gf ¢nstrodinnat ) are  provi ded, but the

nunber is nmerely an exanple. That is, two to eight

t] t i . be. i . Furth if .
oot obi FoR Sl RIe vifl o & FiPiiodifgon ot Fond ebogimept
a circunference of the PCB 120 or the reverse side of

taheprdiag to the presentinhamibn. Ih frraihedineht ofthedresehtihgention While a
and the like is inproved, whereby a rework operation

%S‘mec%uec't*é%f&n‘{ g %&%nslzdeer}g called a front sound, a sound collected from a case

side is called a rear sound.

According to the sixth modification of a second embodiment of the present
invention, provided is a structure having directivity by forming a front sound inlet hole
120a on the portion of the PCB 120 which corresponds to a portion where the MEMS
chip 10 is mounted in the fifth embodiment and forming a rear sound inlet hole 110a
on the portion of the metal case 110 which corresponds to a portion where the MEMS
chip 10 is positioned and then adding a sound resistor 140 to the inside of the front
sound inlet hole 120a or the inside and outside of the rear sound inlet hole 110a.

Referring to Fig. 17, in the packaged directional microphone assembly, the metal
case 110 is firmly attached to the connecting pattern of the PCB 120 which is mounted

with the MEMS chip 10 and the ASIC chip 20 by laser welding.
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e The-mai-n-PCB.300_where _the _silicon_based condenser .. ...

m crophone is nounted, as 30 9-2008-00211 SG 2006

05646.9 shown in Fig. 18, is formed with a circul ar
9-2008:09¢dfti ng hol e 306 for nounting the case 110 oPGt4R06 05646.9

silicon based condenser m crophone and the connecting
pads 304-1 to 304-4 corresponding to the connecting
termnals 122-1 to 122-4 which is fornmed on the board
120 of the mcrophone. Then, an exanple for nounting
the silicon based condenser m crophone on the main

PCB 3BOPUBI1R0 reforngul witinthd frant sound frdat doled 20@foFicglecd®y; front
Referring to Fig. 19, the part side 120c of the

B S L e B 0

connecting termnals 122-1 to 122-4 and is provided
widunteih @hereetd] @aes @101 i0fdnavd mgtht the rbatdoond diétf late 110a for
which is closed faces the main PCB 300 and then the

SRR Nep o P s B GRS 3P B ctob g o LS

304-1 to 304-4 are connected with the connecting pads

XRD- 10. The k@itd 4edigforal 4964 A@ichétiDtoaRe ndide O theABarSdGhll inlet hole
according to a structure of Fig. 20 showi ng that the

b, Bh6E RS Bimeuth Heeping et 120a fpeehes
central portlon of the part side 120c of the board is

iso@RIHokoll 200 By bdMeing; bid8nd 'Ok Butsid® 6f 10 sduh@ hore kdprEeBt &QBrtion
and the connecting pads 304 of the main PCB and the

gnnect I‘?ﬂ‘g’ﬁt erm nals 122 of the m crophgone are

COATBAIEYG Y & SBasF Jeivean the mam ECBA0R gndfiggnigigplpone. Further,
nmounting nethod of the present invention, since the
GREECB m)mE)[f B REhQDWAH A8 LbectReaéthils 1%2@ Qnd" 55 RPE&RMEeting

is inserted into the inserting hole 3
with the external device on a bottom surface thereof, wherein the number of the
connecting terminals 123 and 125 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.

According to this structure of the sixth modification of a second embodiment, the
sound collected through the froni sound inlet hole 120a or the rear sound inlet hole

110a passes through the sound resistor 140 and then its phase is changed, thereby

obtaining directivity.

[Embodiment 3]
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31.-9-2008-00211 _SG.2006_05646.9 __of _.the main PCB 300,
a total height t of an assenbly according to the
present invention is |lower than that of an assenbuy

9-2008d\h| ed when the conventional nicrophone havPfg006{H646.9
board which is forned wth the connecting term nals 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. 20, the board 120 is
nmounted with a MEMS chip 10 and an ASIC chip 20
wi t hiModifieatiom i af enttmdianant 3} he sili con based condenser
m crophone. Further, the board 120 is formed with a

soun h IIe t| d fro

ﬁlg ggﬁ% ﬁgé%?sﬁgc?{vl on Y Reredr g‘ﬁ Catop gy n%gh i ?’H%Oélmem
CI rcuI ar connecting pattern 121 on the portion
tdeeordiog toviliecpressoninseditiont Fig. 1®tiah setional ki3 View iof gnduliing a
cl osed bottom side. Nbanmhile al t hough there is not

the draw.n i f nece r t he b ar d

S ok cDoetle? Wiltimopt sRSRERER L pist P SBisen (Rt grosen
electronagnetlc waves or ESD. Here, the board 120 may
lievesde atdFigaibing saction, side E&r sHomengdBar :kilicdn BB condenser
nmetal PCB and the like. The netal case may be nade of

e sel e fr rou of.  brass,
IPtroRR B 35eFELE o a1 B FEARCIAFEIEFTE Sy L ererHb AvEien i
Further, the netal case nmay be plated with Au or Ag.
mwubtedr , as shown in Fig. 20, if extending the
connecting termnal 122 through the circunferentia
part to(fhe reverse_side of the part side,
t r arfSFRnNg o7 stica pased copdenser; microphonsy @y Shqme Ffeﬁlﬁ 48, a
rework operation can be nore easily perforned. 32
cylindrical metal case 110 having a bottom surface which is closed is attached to a

board 120 which is broader than the metal case 110, wherein the board is formed with
connecting pads 122-1 to 122-4 1 which are connected with connecting pads 304-1 to
304-4 of a main PCB 300 of a product using the microphone on a part side 120¢
thereof. In the embodiment of the present invention, four connecting terminals are
provided, but the number is merely an example. That is, two fo eight connecting
terminals may be provided. Further, if extending the connecting terminals 122-1 and
122-4 to a circumference of the PCB 120 or the reverse side of the part side, a heat
transfer of an electric iron and the like is improved, whereby a rework operation can be
more convenient.

The main PCB 300 where the silicon based condenser microphone is mounted, as
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- 9-2008-00211.SG.2006--05646.9 __Meanwhile, although
there is not shown in the drawi ng, the connecting
term nal 122 may be extended up to the circunferent
9-200802116f the board. [Mdification 2 of enbodi ﬁiZQq6056469
Figs. 21A and 21B are a perspective view of a second
nodi fication of a third enbodi nent according to the
present invention, wherein Fig. 21 Ais a view show ng
a silicon based condenser m crophone including a
rectangul ar parall el epi ped shaped netal case having a
bdowann Eigd &8, vihfarmed svithlaoseular msattitg bple 20Bfdr snemntihgethve case
showing a main PCB 300 of a product for nounting the

TR avi t he
rielc(:)togﬁ% gﬁﬁ&?%aggdgﬁgggségr mICIa) é‘?{% (gﬁnﬁ& S%dis 304-1 to 304-4
According to the silicon based condenser m cr ophone of
tdogrespendingl tmtidi donoating mermofalsal 22K tod 1297 edhiidieiRt fombedt sitthe
present invention the rectangul ar parall el epi ped

EE% ic se 210 having the cl osed bottom side
|s attac H{or OBSard 120, wherein the board is
formed with connecting pads 122 which are connected
wi t hTloamp ave etanple fod dsountddthe kilidorMdsed BEBedbr RiddGRGLECHn the
usi ng the m crophone on a part.side 120c thereof.

B4 P B SR S D Sl o

sound fromthe outS|de on the central portion thereof.

Tlagt sitei 120663318 Oicrophdnb Soft QEHicH is ETe® wWitha Sdulil BER 120a for
based condenser ni crophone is nmounted, as shown in

21B fo rectangul ar. i nsertl n hoI e
Shflcyis Souag Tgnolipviao md e couse eTEnes LHohi TG
case 210 of the silicon based condenser n1crophone and
tpievided Withathé A@tal case 110 having the bottom surface which is closed faces the

main PCB 300 and then the case 110 of the microphone is inserted into the hole 306 of
the main PCB 210. Then, the connecting pads 304-1 to 304-4 are connected with the
cennecting pads 122-1 to 122-4 by a soldering operation.

As such, according to a structure of Fig, 20 showing that the silicon based
condenser microphone is mounted on the main PCB 300, the metal case 110 projected
from the central portion of the part side 120c of the board is inserted the inserting hole
306 of the main PCB 300 and the connecting pads 304 of the main PCB and the
connecting terminals 122 of the microphone are connected by a solder 310.

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 306
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.. ..pads..304 corresponding to the connecting termnals 122

which are formed on the board 120 of the m crophone.

Then, a process for nmounting the silicon based
9-2008.2dénser ni crophone on the main PCB 300 wil| Se2006 05646.9

explained wth reference to Fig. 6. The nounting

i ncludes the steps of preparing the main PCB 300
which is formed with the hole 306 for inserting the

m crophone and the connecting pads 304 for

electrically connecting wth the m crophone,

p¥dlramiin §CBEO0 contibingght t of arassepmbheachadinggo thi eresanéiingtention
which is formed wth the rectangul ar parall el epi ped

o PRREORE LAl of i3S BH e Blea iy Al i s e

termnals 122 for connecting with the connecting pads
3betbaand whieh efotmedivdéh théemaeding teiminalsfoarinerdvanet side of e part
sound hol e 120a, and sol dering the connecting pads 304

£l {n P th ti t ' 122 of
e sl DT PR Ve  BPRGL RO e Potar B POt

condenser m crophone into the hole 306 of the main

PCB. Rdthirmig ppan @sBigl 20, $teinbainti0as npuntedl@nih b 0AEME @hiphl® and
nmounting process of the a first nodification of a

t hi enbodl nent . except that the case has the .
ra&@ﬁg Da?b &é*ﬂm thg |“ée&ﬁ R @fﬁhi‘o @ﬁcq%ﬁ FRIgeRssT microphone.
enbodi nent 3] Fig. 22 is a sectional side view of a

tHukthet, 0 Bodrd G20 isTomRl vathid¥otekl BII® 0Z0aB dollestthg sound-from the
......... 9-2008- 00211 SG 2006 05646.9 according to

i nvention. According to the silicon based

t he. pr. t
88%6%3’5 en‘:ﬁ’i‘t&l BRTHGR dhesspbard 1sdompieg withoa cirqular geRngeting pattern

121 on the portion thereof which contacts the metal case 110 having the closed bottom
side.

Meanwhile, although there is not shown in the drawing, if necessary, the board
may be mounted with a capacity or a resistor for shielding electromagnetic waves or
ESD. Here, the board 120 may be selected among a PCB, a ceramic board, a FPCB,
a metal PCB and the like. The metal case may be 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, 20, if extending the connecting terminal 122 through
the circumferential part to the reverse side of the part side, a heat transfer of an electric

iron is improved, whereby a rework operation can be more easily performed.
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.. case-110/,210.projected fromthe hoard is inserted the
hol e 306 of the nmain PCB 300, and the connecting
termnals 122 of the part side 120c of the m crophone

9-2008%'d are connected with the connecting pads 2Q{36 05646.9
the main PCB by a solder 310. Further, the board 120
is formed with a sound hole 120a for collecting sound
fromthe outside on the position where the MEMS chip
10 is nmounted. Here, according to the silicon based
condenser m crophone of the first or the second
nidlgarfwhilas dlthoughf therhds sdtishaivieimbibel idrmeg, dfe dohsecpiie®amhal 122
invention, while the netal case 110/210 is not forned

aol e an t e thereof is

W%%yb%éW&@ﬁgqﬁgHw&“m%ngg?ﬁggwﬁn{ﬁn%ﬁg ‘sound hol e 120a
for collecting sound fromthe outside on the position
where the MEMS chip is nounted. According to the
structure shown in Fig. 22, the external sound
col | gct hrou t.he s und hol e 120a of the PCB
pass@@mﬁﬁg%ﬁﬁg ?ﬂ%b §)lwole of the back plate 13 of
the MEMS chip 10 and then vibrates the sound plate 11
t o gPigerAteaminid fety pegpbotiie U of a [s6Ed hicamHchih oF Ohird
enbodinent 3] Fig. 23 is a sectional side view of a

%Ph dlflcatlgg of a.third enbodlnent accordi ng
38’ ept acgordingtoy the prasel inveption, whergp §iig- Abhdds Byiopfbowing a
fourth nodification of a 35 9-2008-00211 SG 2006
GHR46 bsedt dindchs@MAREIPABRY iRRAMEH ?&cahgulhhsarﬂrefe%ﬁﬁa shaped

i nvention, while a sound collected froma PCB side iI's

called ront. sound, a sound callected froma case

iE‘:"’é(F’lge"‘clb05'50¥11t~ls(a(i'r’3 whigh iiclosed oo fig 2 HBois tardes ishqving 2
based condenser m crophone shown in Fig. 23, the netal
main PCB 300 of a product for mounting the silicon based condenser microphone
having the rectangular parallelepiped shaped metal case.

According to the silicon based condenser microphone of the second modification
of a third embodiment of the present invention, the rectangular parallelepiped shaped
metal case 210 having the closed bottom side is attached to a board 120, wherein the
board is formed with connecting pads 122 which are connected with connecting pads
304 of a main PCB of a product using the microphone on a part side 120c thereof.
Further, there is not shown in the drawing, the board 120 is formed with a sound hole
120a for collecting sound from the outside on the central portion thereof.

The main PCB 300 of the product where the silicon based condenser microphone

is mounted, as shown in Fig. 21B, is formed with a rectangular inserting hole 306 for
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hol e 306 of the main PCB 300, and the connecting

t i,nals 122 of the part side 120c of the mcr one
920085@%&3 are connected with the connecting pads §%£E 05646.9
the main PCB by a sol der 310. The m crophone board
120 is formed with the front sound inlet hole 120a for
collecting the front sound on the position where the
MEMS chip 10 is nmounted. The netal case 110/210 is
formed with the rear sound inlet hole 110a for
cHPudiag thegasend Orof ghe silingn dasepispmsienssr mdrofihoge aral théeonnecting
directional silicon based condenser m crophone of the
t 4 ' rdi ng.: I . 4 i qn
o 0 PRk Rl RO bl i 192 Stien B TGn e
i nside and outside of the front sound inlet hole 120a
droardi@0ofithie shcraptne.out si de of the rear sound inlet
hole 11 Ca so that the m crophone has directivity.
Acco&fin hj re.sho i.n Fig. 23. the
Soundreh Arfheletof pRhE SRR Yo ol iropiecon the
120a or the rear sound inlet hole 110a passes through
tthain £6BrP0 wibl b skplpindd@ith neferbiveno Figs 6gHasmousing hahgesdthe
thereby obtaining a directivity. 36 9-2008-00211 SG

S0 A PR B2

the | aser, thereby strengthening a bonding force and
tthe) siieofhanc iand) tike ommbainigcds 304 foeelsctaslyhioghdaing with the
~resisting noise fromthe outside. As a result, the

.0cess expense s sgved, thereby sha utting .a
PR e RIPBT e BB e mistipbes b Redhl PYons <08 damed
for joining a netal case with a PCBis renoved in a
oaithy thiat fectangdulafr paradiplepined afdtAll da88) pRIjQERIS fro@ Nlke L d3Bitral

netal case is directly wel ded

portion of the part side 120c of the board and the connecting terminals 122 for
connecting with the connecting pads 304 on the part side thereof and is formed with
the sound hole 120a, aﬁd soldering the connecting pads 304 of the main PCB and .the
connecting terminals 122 of the microphone after inserting the case 210 of the
condenser microphone into the hole 306 of the main PCB. This process is substantially

identical to the mounting process of the a first modification of a third embodiment

except that the case has the rectangular parallelepiped shape.

[Modification 3 of embodiment 3]

Fig. 22 is a sectional side view of a third modification of a third embodiment
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parts, thereby enhancing an electrical conductivity

bet ween the case and the PCB and al so enhanci ng a
9-2008088Ad  characteristic by sealing the case so tRg2096 05646.9

sound pressure fromthe outside does not enter the
case. Further, since a shape of the PCBis not limted
by the size of the case, the PCB which is used for
the m crophone is freely designed, thereby formng
vari ous shapes of termnals. Further, since an
aseadibg iothe presckt ipwentibe per f or med wi t hout a physi cal
force applied in the curling process, a thinner PCB

can BB s sinPub Mt B R P 0 e

manuf actured. While the present invention has been
cesecl1i0f2éd profectedrirvac the boardiid msapted the iole 306 G-ROMBmPECHLI00,
SG 2006 05646.9 presently considered to be the nost

RSl EBbes R PR 157 L R P05 T o Tstophoi toaed e

to the disclosed enbodi nent, but, on the contrary, it

icontiented mdtd dhd contentiap pedir 308 WS tieddiih POR byof SolddrG10. Further,
equi val ent arrangenents included within the spirit

nd sc .0f _the appende | ai ms. Fuyrther, according .
5 R B e B8 SRihefr oA Rircolishibn i e oside
nmounted on the main PCB according to the present

ion epokitlon whérd G MPRISGARE 0Rs Mbwkéded from the board of
the m crophone is inserted into the inserting hol e of

t he in PCB, the tofal hee{{ght of the assenbly after

mourtS R PorEngite i pibene Rneed frodpsesmifronhane At hisfirptsor the
lower than that of the conventional assenbly, thereby
8édohd i@ BifikMioR JY HRGhied BABJAiAERSLth¥ihERnR invention, while the metal

case 1107210 is not formed with the sound hole and the bottom side thereof is closed,
the board is formed with the sound hole 120a for collecting sound from the outside on
the position where the MEMS chip is mounted.

According to the structure shown in Fig. 22, the external sound collected through
the sound hole 120a of the PCB passes through the sound hole of the back plate 13 of

the MEMS chip 10 and then vibrates the sound plate 11 to generate an electrical signal.

[Modification 4 of embodiment 3]
Fig. 23 is a sectional side view of a fourth modification of a third embodiment

according to the present invention. In the embodiment of the fourth modification of a
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1. A silicon based condenser m crophone conprising: a
netal case (110, 210), and 5 - a board (120, 220) which
i®2tdunted with a MEMS ni crophone chip (10) an&%?p06056469
ASI C chip (20) having a electric voltage punp and a

buffer IC and is formed with a connecting pattern

(121, 221) for bonding with the netal case, the

connecting pattern being welded to the netal case. 10

2. The silicon based condenser m crophone according to
cthixd embodimbtraecordingieo e tpadsertt ds@ntidia whdo ¥ soml dfleded from a
cylindrical shape and a rectangul ar parall el epi ped

con based c denser m'cro Qne

accorSIger‘ls 0318‘? 3%9?1 oyind, 4, squad o %ﬁteg Hed C%gﬁd” fis cgligd a rear
nmetal case has any one of a straight |ine shape and a
sdoutd. shape which is forned by 15 bending the opened
end outmardly 4 The silicon based condenser

mcr e ac n%to an%one of claims 1 to

whor SEATE D Boshcpn ased condepser migrophopgishopgin Faseﬂg thsupetal
of a PCB a ceramc board, a FPCB and a netal PCB. 20

SoaseTH@/Z0lpkitedb R theORBIER §RErdd (S RABOE 0 PHE Hatl P8 B0,
any one of clainms 1 to 4, wherein the netal case is

one selected fromthe of brass,

f rou
aﬂng ﬁlinenoceﬂxiiggﬁag ferpungls 122|qf 61}6 part side 12q() the microphone board are

connected with the connecting pads 304 of the main PCB by a solder 310. The
microphone board 120 is formed with the front sound inlet hole 120a for collecting the
front sound on the position where the MEMS chip 10 ié mounted. The metal case
110/210 is formed with the rear sound inlet hole 110a for collecting the rear sound.
Here, according to the directional silicon based condenser microphone of the
third embodiment according to the present invention, an additional sound resistor 140
is attached on the inside and outside of the front sound inlet hole 120a or the inside and
outside of the rear sound inlet hole 110a so that the microphone has directivity.
According to this structure shown in Fig. 23, the soun.d collected through the
front sound inlet hole 120a or the rear sound inlet hole 110a passes through the sound

resistor 140 and then its phase is changed, thereby obtaining a directivity.
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25 6. -The silicon-based condenser_m.crophone according .. . .

to any one of clains 1 to 5 wherein the welding is

| aser welding. 7. The silicon based condenser
9-20084G21dphone according to any one of claims 1 t oS8 2006056469

wherein the welding is electric welding. 30 8. The
silicon based condenser m crophone according to any
one of clains 1 to 5 wherein the welding is

sol dering. 9. The silicon based condenser m crophone
according to any one of clains 1 to 5 wherein 39 EP
1 755 360 Bl 9-2008-00211 SG 2006 05646-9 the wel ding
i s bondi ng using a conductive adhesive. 10. The

il ..condenser m crophone according to any
b EAARER g

to 9, wherein the board is forned
wWth two to eight connecting termnals (122, 123, 125)

f or Ewmmthe tfomgping th hbtalacaseitvasid] to deboasl bylthe 1a6B€ thereby
silicon based condenser m crophone according to any

one aof cl aj 1to 10 erein . the board is fornmed
gtienig  Songding dorch ad s e 4\998 3 mospeyagal figpness and highly
coll ecting a rearsound, whereby the m crophone has

desiging inelst Yroml the lotitsidd. BRtREuIE, Gl PRCIHSkEseRis SabddS Hereby
based condenser m crophone, the nmethod conprising the

ShEhD stiea e MoehkeBReEh0) and an

Further, a curling process for joining a metal case with a PCB is removed in a
conventional microphone manufacturing process and the metal case is directly welded
to the PCB which is mounted with condenser microphone parts, 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 thinner PCB can be adapted. As a result, the
height of a product can be lowered, whereby a thinner microphone can be

manufactured,

While the present invention has been described in connection with what is
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ASIC chip (20) and is formed with a connecting pattern
(121, 221); 15 - inputting a netal case (110, 210); -
aliqning the netal case on the connecting pattern of
9-20084{& d0ar d; and - wel di ng an opened end of the $Et 406 05646.9
case to the connecting pattern of the board. 13. The
silicon based condenser m crophone according to claim
1, wherein 20 - the netal case has a bottom surface
prisergly dogsiddrers tedbe thednesh prasbenl dnd prefaredeahbniinkents, Hde el be
hol e (120a) for collecting an external sound and a
ugdattporythatetherpreadnt (1BORMonf is nosleaitédny thhdisdongd dmhbodiemehty but,
soldering to prevent distortion of a sound wave in
ohhibe Spaveryhat veeanemal edaioncREB vaBOM) maddidahiens and equivalent
m crophone. 25 14. The silicon based condenser
arrhreopite ineludaelbwitldn tg spiait addatspebd thewhshaedclditee. net al
case has any one of a cylindrical shape and a
rectangul ar parall el epi ped shape. 15. The silicon
bas Edrtlenrdengiag taihersiljpho besed comtedien ghidroplena iwinich3s atounted
claim 14, wherein an 30 opened end of the netal case
ohalse @my POBeacobrdihgsd i Hidend inthartishaprRe dectbase pisjetted Slompide
which is fornmed by bending the opened end. 16. . The
b8arH iof @t BREPHORON AEBSET infd BE ARBOINE hal G MintRCENYe total
one of clains 13 to 15, wherein the board is any one

h&ghtaﬁtt&dasﬁanwn 52 nuati: @F ndcrBiHBne 8f B8 pARES iRRAdh is Bower
FPCB 40 EP 1 755 360 Bl 9-2008-00211 SG 2006 05646-9

13RdhA ofBeddonfHBonal assembly, thereby efficiently saving a part space within

the product.
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17. The silicon based condenser m crophone according
to any one of clains 13 to 16, wherein the netal case
is made of any one selected fromthe group of brass,

g.p0@d-4g¥pum 5 and nickel alloy. 18. The silicon bg_@eg)%osﬁ%_g

condenser m crophone according to any one of clains 13
to 17, wherein the board is fornmed with two to ei ght

Claimonnecting termnals (123, 125) for connecting with

N

an external device. 10 19. The silicon based condenser
m crophone according to any one of clainms 13 to 18,
whie siicam Habel @adendermak@phdnetchmpbgeg:d is forned on a

portion re t hip is nmounted and is not

f or med ain\ﬁl\é?? ﬁ%seégﬁ{’@’sﬁgrti on of the board. 15 20. The
sid i con bhagetcI0Y enki s MbeQ@PRENSMEND miiroghohecldp @i0jand an
19, whergjn t ase is. formed wth a sound hole. .
(110a) ¥ e Vg 2 gl g bR g S 1E S is forngd wit
Wi th aacomudting @stesi(®21, 02 A0br RAdInG&viihNEE ShetaPede, Bt Shkting
of the sound hole, whereby, the m crophone has

di r ect iPgiiery beipg wolded tpfhe wiefa] @886, based condenser

m crophone according to claim1, wherein: the

m crophone is nounted on a nmain PCB (3_00% havi_n%a

i nEerstlicag bared eondsesy migrephgnercerdingte clam | gelhpsen the metal case
m L St t i v net al
e R B P PR e MR T

PCB and has a closed bottom side; the board is

br | . it.
o ol Alegh BARY LORAREL BlorGBfe s BMMrsy LAMTEMdiflaf opened end of
artbe mehest hasgny enawivatsightU2R-shapeld@ a2kirtlsh2pe3vhidipd farned by
ar.e .ormsd on ,a Rart sd' de of the board which is

bén 18 8.0 fiﬁ:rel outwagdl

nmoun WiPR'S Hetal- tase to connect with the
connecti ng pads

The silicon based condenser microphone according to any one of claims 1 to 3, wherein
the board is any one selected from the group of a PCB, a ceramic board, a FPCB and a

metal PCB.

The silicon based condenser microphone according to any one of claims 1 to 4, wherein
the metal case is made of any one selected from the group of brass, aluminum and nickel

alloy.

The silicon based condenser microphone according to any one of claims 1 to 5, wherein

the welding is laser welding,

The silicon based condenser microphone according to any one of claims 1 to 5, wherein

the welding is electric welding.

The silicon based condenser microphone according to any one of claims 1 to 5, wherein

the welding is soldering.

The silicon based condenser microphone according to any one of claims 1 to 5, wherein
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(304-1, 304-2, 304-3, 304-4) of the main PCB. 30 22.
The silicon based condenser m crophone according to
claim 21, wherein the netal case has any one of a

9-2008b9d11dri cal shape and a rectangul ar parall el epi PepR006 05646-9

10.

11.

12.

13.

14.

15.

16.

shape. 23. The silicon based condenser nicrophone
according to claim?21 or claim?22, wherein an end of

t hige wistdae g hawinggsingaropdistivg adhesivg aj ght | i ne shape

and a skirt shape which is 41 EP 1 755 360 Bl
9-2008-00211 SG 2006 05646-9 fornmed by bending the _
endhegifionn bae] complenser micreiong engotdinge apnprfed skajms 1 to 9, wherein

M GE QPR NG it i i 214 i
08 BRI A .00 8RO eyt 2 29 o

of with @O terpal devietri ¢ board, a FPCB 5 and a netal PCB.

25. The silicon based condenser m crophone accordi ng

to any one of clainms 21 to 24, wherein the netal case

i sThestleop basar yorplesses miagthede facomnbintgte agy onepfofaity hgsl0, wherein
al ym nu nd .ni.ckel al |l oy. 26.,.T idicen_ based
LMl AR e RouB el e broadyRoRlio P R pounc,

t owleby tdmaicedphobdiascanngayi ng term nals are fornmed

with two to eight connecting termnals. 27. The

silicon based condenser m crophone according to any

ong nfethod lf@i patkagdihgtaGildon bdsed WhReRicAmidiepoae) itk H@h&i @mprising
the board is not formed in the central portion of the
bddf ¥PHUt formed on the position where the M ENMB

chi p i Snpwkpt8bard2820, Dhe) Whikih &AMRbuRRY QHhGAERIYSEIp (10) and an
m cr ophone according to claim27, wherein the case is
ASIC chip (20} and is formed with a connecting pattern (121, 221);
- inputting a metal case (110, 210);
- aligning the metal case on the connecting pattern of the board; and

- welding an opened end of the metal case to the connecting pattern of the board.

The silicon based condenser microphone according to claim 1, wherein

- the metal case has a bottom surface which is closed; and

- the board is formed with a sound hole (120a) for collecting an external sound and
a sealing terminal (302) for sealing the sound hole by soldering to prevent
distortion of a sound wave in the space between a main PCB (300} and the

microphone.

The silicon based condenser microphone according to claim 13, wherein the metal case

has any one of a cylindrical shape and a rectangular parallelepiped shape.

The silicon based condenser microphone according to claim 13 or claim 14, wherein an
opened end of the metal case has any one of a straight line shape and a skirt shape which

is formed by bending the opened end.

The silicon based condenser microphone according to any one of claims 13 to 15,

wherein the board is any one selected from the group of a PCB, a ceramic board, a FPCB
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formed with a sound hole (110a) for collecting sound
fromthe outside and is nounted 20 with an additi onal
sound resister (140) on the inside and outside of the

9-20608t241 hol e, whereby the condenser m crophone hasgg 2006 05646-9
directivity. 42 EP 1 755 360 Bl

and a metal PCB.

17.  The silicon based condenser microphone according to any one of claims 13 to 16,
wherein the metal case is made of any one selected from the group of brass, aluminum

and nickel alloy.

18.  The silicon based condenser microphone according to any one of claims 13 to 17,
wherein the board is formed with two to eight connecting terminals (123, 125) for

comnecting with an external device.

19.  The silicon based condenser microphone according to any one of claims 13 to 18,
wherein the sound hole of the board is formed on a portion where the MEMS chip is

mounted and is not formed in the central portion of the board.

20.  The silicon based condenser microphone according to claim 19, wherein the case is
formed with a sound hole (110a) for collecting an external sound and is mounted with a
sound resister (140) on the inside and outside of the sound hole, whereby, the microphone

has directivity.

21.  The silicon based condenser microphone according to claim 1, wherein:

- the micrdphone is mounted on a main PCB (300) having a inserting hole (306)
into which the con-denser microphone is inserted and connecting pads;

- the metal case is inserted into the inserting hole of the main PCB and has a closed
bottom side; the board is broader than the metal case, and is formed with a sound
hole (120a) on the central portion thereof; and

- connecting terminals (122-1, 122-2, 122-3, 122-4) are formed on a part side of the
board which is mounted with the metal case to connect with the connecting pads

(304-1, 304-2, 304-3, 304-4) of the main PCB.

22.  The silicon based condenser microphone according to claim 21, wherein the metal case

has any one of a cylindrical shape and a rectangular parallelepiped shape.

23.  The silicon based condenser microphone according to claim 21 or claim 22, wherein an

end of the metal case has any one of a straight line shape and a skirt shape which is
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24,

25.

26.

27.

28.

formed by bending the end cutwardly.

The silicon based condenser microphone according to any one of claims 21 to 23,
wherein the board is any one selected from the group of a PCB, a ceramic board, a FPCB

and a metal PCB.

The silicon based condenser microphone according to any one of claims 21 to 24,
wherein the metal case is made of any one selected from the group of brass, aluminum

and nickel alloy.

The silicon based condenser microphone according to any one of claims 21 to 25,

wherein the connecting terminals are formed with two to eight connecting terminals.

The silicon based condenser microphone according to any one of claims 21 to 26,
wherein the sound hole of the board is not formed in the central portion of the board, but

formed on the position where the M EMS chip is mounted.

The silicon based condenser microphone according to claim 27, wherein the case is
formed with a sound hole (110a) for collecting sound from the outside and is mounted
with an additional sound resister (140) on the inside and outside of the sound hole,

whereby the condenser microphone has directivity.
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