[DESCRIPTION] [Invention Title] SILICON BASED
CONDENSER M CROPHONE AND PACKAG NG METHOD FOR THE
SAME [ Techni cal Field] The present invention rel ates
to a condenser m crophone, and, nore particularly, to
a silicon based condenser m crophone which packages a
silicon mcrophone chip fabricated by a MEMS
technol ogy to i ncrease a mechanical firmmess and
enhance effects for preventing noise fromentering
[RESCRIPFIGPHONe and a packagi ng method for the silicon
based condenser m crophone. [Background Art]

Cener a y @ condenser m crophone which has been
UQWW@P9Hh§gd in a mobile equipnent or an audio

equi pnent consi sts of a voltage bias elenpnt, a pair
of @ILI@J@QhWE@n@J(ﬁ\HﬁENBEW %@cﬁ@?g N AN PACKAGING

capaci tor which is changed correspon g to soun
pressure, and a JFET for buffering an output signal.
NHTHOR FORTHES#AMEser i crophone has an assenbly
which is integrally assenbled by inserting a

hr, spacer ring, an insulating ring, a back
{ @ﬁ %%géknductlve ring and a PCB into a case.
Nbanmhlle 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 infroduced for an integrated micro device.




According to this technol ogy which is called MEMS

(Mcro Electro Mechanical System, a sensor, an

actuator and an el ectro mechanical structure can be
fabricated in a gmunit using a m cromachini ng

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

Acourding rto zthisi ®ohndvgyhwhehf Br caied ayiEMS {Microclectro Miathanical
integration can be obtained through the high precise

i cramachi ni ng technol and safety and relia
Sl st Gap R B oG et ENEIER 99 be tabrcated in
nicrophone manuf act ur ed by the m cromachining
togs}in%hé)%igroﬂﬁrbﬂﬁﬁ{s@ %cﬁﬁ&lf)%f A hidht | 3 XJ?HQS gn gemxconductor
S|gna processing, It requi red to package t
m crophone with anot her special purpose seni conductor
fabiigatidg vproesss,t Especialdy, an idGir@led Apehit cattinotog$pedi MEMS chip
I nt egr ated Circuit). A conventional technology for

i ng crgphone is disclqgsed  in
TE%H@%% a@%g(é&regsﬁy wiie ¢ Fuisremachyning, gghnelogy, d1?§t mzsts that
2004 and entltled by "M cro Electro Mechani cal System

ﬁﬁlﬂ@%ﬁ t Hlé zﬂﬁ@t Hut o] dat J qﬁtg%ﬁﬁon %Q.ﬁ eée obtained
above pa s a structure for adherin cover

whi ch consi sts of an internal conductive Iayer and an
tarcugh tisd higio peteist invieronayRiningtechnoldgliant ayferyethdsuhistilitgtoan be
which is alternately overlapped by a conductive |ayer

and a _non conductive |ayer using a conductive
ve. 2

However, since the MEMS chip microphone manufactured by the
micromachining technology should perform electrical driving and signal processing, it
is required to package the microphone with another special purpose semiconductor
chip device, that is, an ASIC (Application Specific Integrated Circuit).

A conventional 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--------- --- - -- Thus, the

conventi onal packagi ng nethod has problens in that a
manufacturing cost is raised and a bondi ng property

is deteriorated due to a conplex process, and it is
sensitive to an external noise such as an

el ectromagneti c wave noise and the |like since a non
conductive material unlike a netal housing is used.

[ Di scl osure] [Technical Problen] Accordingly, in

or ddrhus,dhe epmentitre! packotiagenetbmd bdsj roblemt it Het pmes@ficturing
invention is to provide a silicon based condenser

m crophone far i.ncreasin ondi n trength and having . .
R PR Senon B e orEed Qi fp Seomplor process, and it
el ectromagneti c waves by wel ding an opened end of a

sBtifbe fARLekGnA r@%@%ﬁé@éﬁn@é%ﬂaﬁ&ﬁ%@%o@etaﬂg WMe since

m crophone parts and a packagi ng nmethod for 't
silicon based condenser m crophone. [Technica
Sodntandndtivaceaerdil ngliker metablspliig iofisethe pr esent
invention, there is provided a silicon based
[Egiocgden er m crophone conprising: a netal case; and a
SAPH Swhi ch is nounted with a MEMS mi crophone chip
and an ASIC chip having a electric voltage punp and a

[ i1 Pkébl is formed with a connecting pattern for
TR probiany

the netal case, the connecting pattern
bei ng wel ded to the netal case. Further, according to
anotAveordarge dit onfer tohwlver ths erubldnmy ambbject, oftthepesdns invention is
provided a nethod for packaging a silicon based

t%oprilg\?lgg grsihr(r:ior? %ggeg%ggdenggremﬂs?gprﬂgge %o?‘qgérieffsiinnggbonding strength and
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



3 the steps of. inputting a board which is nounted

wth a MEMS chip and an ASIC chip and is forned wth

a connecting pattern; inputting a netal case; aligning
the metal case on the connecting pattern of the

board; and wel di ng an opened end of the netal case to
the connecting pattern of the board. Here, the netal

case may have any one of a cylindrical shape and a
rectangul ar parall el epi ped shape. Further, an opened
thadtepd oft mputtirigal boeakehichys heweedwith aMENIS chip sid @i 4RIC chip
Iine shape and a skirt shape which is fornmed by

bendi.ng the opened end outwardly. Further,. the poard
q{E}}S %9@%5&%1%@&0%‘?%83 e&ﬁ%dm%g@ma@ﬁ) c3sg; dligping themetal case

ceramic board, a FPCB and a netal PCB. The netal case

| i & tal case t
PSS oAV RERRE 01Mund R Rl PR Bl e o
may be any one selected fromthe group of |aser
the balinegingglattetnrdfchedmdaed. ng, sol deri ng, and bondi ng
usi ng a conductive adhesive. Further, the board nay be
formed with two to eight connecting ternjnals for
conhiEs ithiymgiat Rass maydiave fay oge ¢f ééyhmﬁ@%&% aﬁ%g? rgtangular

formed with a rear sound inlet hole for collecting a

er » vt
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and features of the invention will becone apparent

straight line shape and a skirt shape which is formed by bending the opened end

outwardly.

Further, the becard 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 the group of laser welding, electric welding, soldering, and bonding
using a conductive adhesive.

Further, the board may be formed with two to 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.



fromthe foll ow ng description of preferred

enbodi nents taken in conjunction with the

acconmpanyi ng drawings, in which: Fig. | is a sectiona

side view of a first nodification of a first

enbodi nent according to the present invention; Fig. 2

is an expl oded perspective view of a first

nodi fication of a first enbodi nent according to the
resent invention, Fig. 3 is a view show ng an exanple
scaptionrafdravimgsbr a MEMS chip of a silicon based

condenser m crophone applied to each enbodi nent of the

presgnt ;i nventign i _.co n. Fi 4.is a circuit

i agp ka5 pide fteosS BT RAtyen i nyPuorwliagobme apperent

applied to each enbodi nent of the present invention

frémGROTOMB Vi dbscriptiof ofl pfdf@YsdCiiolingdyaRéh i@ BAk&HnNWith the

process of a silicon based condenser m crophone

according to the present invention; Fig. 6 is an

axpinpaEngdrewpestinwdish: ew of a second nodi fication of

a first enbodinent according to the present

invention: Fig, 7.is, an explo erspective vi ew of

i rilEdl 4 Siorih <G eV, Dot T BEURRERD dlce e srgpacnent
the present invention; 5 Fig. 8 is an expl oded

RIGRIRACH itNEprédeBWnQbntRnf ourth nodification of a first

enbodi ment ‘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;

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

Fig. 5 i1s 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;




Fig. 9 is a sectional side viewof a fifth

nodi fication of a first enbodi nent according to the
present invention; Fig. 10 is a sectional side view of

a first nodification of a second enbodi nent according

to the present invention; Fig. I | is a sectional side

vi ew of nounting exanple of m crophone of fig. 10;

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

nmodi fication of a second enbodinent according to the

pr es8at 8iifvamexmededrpegspetBve yiemn ofxpfaudd medifmpten iofer first
view of a second nodification of a second enbodi nent

accor di to,th resent,.invention; Fig. 14 is an
et A pele RO SPLIPSS  hi 10 modt 1 cation of a
second enbodi ment according to the present invention;

Fi 9.Fig59ii$ aaRkcorRl arledifieoTRe ttth Mo FieMoRf ofda el rdnkbodiment
nodi frcation of a second enbodinment according to the
present invention; Fig. 16 is a sectional side view of
agcpidingtio thedirésentinvemioof a second enbodi nent  accordi ng

to the present invention; Fig. 17 is a sectional side

2 Bl R SuL 5 R B BGPTSR cimen
perspective view of a first nodification of a third
ROGAHTE He préchChdédignt 0 the present invention;

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 perspective 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 sectional 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;



Fig. 19 is a sectional side view of nounting a silicon
based condenser m crophone according to a third
enbodi mrent of the present invention; Fig. 20 is a
sectional side view showing that a silicon based
condenser m crophone according to a third enbodi nent
according to the present invention is nounted; Fig.
21 is a perspective view of a second nodification of a
third enbodi nent according to the present invention;
Fi g.Fig21% gs & pesnectvravieyi ok aviirsivmotifiwatidri pfl a third embodiment
nodi fication of a third enbodi nent according to the
8{e%fnnoinvegti nkﬂﬁnd:Fig: 23 is a sectional side
CE 10 G REESPRIYENION: cation of a third enbodi ment
according to the present invention. [Best Mode]

Her epigafibers, aPsediisial egdeRRadi drelboinite bNGiBSCHRMA condenser
invention will be explained in det aﬁ with reference

to the appended drawings. A first enbodinment is
wicsonbose adverdingitoz thind embedifmennafdtheprickenainyentivat; hol e f or
coll ecting sound and a nunber of nodifications of the

erbadEneni i & Bl cidingial AhavincRabRoReb deer gondenser

formed 7 -- - - --------- with a sound hole for

Iggt%;%ghé Recot@HB 9o aNEhird YRR R facBRBin! 6 aht PASeR inlBfion 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



enbodi rent will be shown in order. A third enbodi nent

is exanple wherein a mcrophone board is forned with

a sound hole and an inserting hole is formed with a

mai n PCB and a nunber of nodifications of the first

enbodi mnent will be shown in order. [Enbodinment 1]
[Modification 1 of enbodinent 1] Fig. 1 is a sectiona
side view of a first nodification of a first

enbodi nent according to the present invention, g

with arsound holador pdlestirecsdund auil @ynuptbes of imodifications of the second

nodi fication of a first errbodl ment according to the
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based condenser n1crophone applied to each enbodi nent

Bicrdgh8n®bEAE N forM¥E Bith Asolifd BOIRTHRA an dRertfgthole # fbi¥ndd with a
circuit diagramof a silicon based condenser

m crophone according to the present invention.
maio B agd acwmnbier p§ modiftatiorsaefi the fioft embfodimgent will be shown in
enbodi nent, as shown in Figs. 1 and 2, a cylindrical
tal case 110 is welded to a PCB 120 which is nounted
¥h a MEMS chip 10 and an ASIC chip 20 by a | aser.
Referring to Figs. 1 and 2, the PCB 120 i s nounted
wth the MEMS chip 10 and 8 the ASIC chip 20 and is
formed with a circular connecting pattern 121 on a
portion which contacts the netal case 110. Meanwhil e,
i f hewmbedizeeyt 1]t he PCB 120 may be

[Modification 1 of embodiment 1]

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



nmounted with a capacity or a resistor, which is not

shown in the drawi ngs, for shielding electromgnetic
waves or ESD. Since the PCB 120 is broader than the

netal case | 10, connecting pads or connecting

termnals for connecting wwth an external device can

be freely disposed on the broad PCB. The connecting
pattern 121 is forned by form ng a copper clad

t hrough a PCB manufacturing process and then plating

thie ASICAdhip Band is fosmbdavitdh 4 cibcularespnhesting @By d 2¢ emaarpertion
board, a FPCB or a netal PCB. The metal case | 10 has

BB A B R B AP e ﬁwﬂi#?%sl&%ay be

upper surface thereof is forned with a sound hol e |

6 v heghldg SOUNsisEROwARhAL R Mokn 18 he d?&di%gs for

any one selected fromthe group of brass, copper,
stalnless steel, alum num nickel alloy and the Iike.
dhipldihg electrdmeagmetiaivaceaoe ESDIO is plated with Au or Ag.
The nmetal case | 10 nay have various shapes such as a

cir r like, After aligning the

et Strct e FE 02050 eat o thenigeihechie Bt Kniipg gads or
PCB 120, a connecting portion 130 thereof is wel ded
DYinéttin ?@rﬁm‘aﬁ@ﬁx LONMing B R RY bl bSRENEnbe freely dl&]iosed on

n1crop one package. Here, the connecting patterr

is connected with a ground termnal 125, wherein, if
thbdromlt RCBcd%e bhfedtingvyeiteed 12 i¢ Iﬁcmmdrb}etﬁcirining patdppemclad
121, 9 there is a nerit in that it is easy to

tﬁjlaiug% gqbt(% pn%}lgfgchkﬁ/mé gxt-o%ésrs%% the: Slfri]tleng,l 1f cl)ro u. %ere t e gaz}ld 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,



As such, according to the packaged m crophone
assenbly, as shown in Fig. 1, the netal case | 10 is
firmy adhered to the connecting pattern 121 of the
PCB 120 by the Ilaser welding, wherein a space 150
between the netal case 110 and the PCB 120 serves as
a sound chanber. Further, the PCB 120 may be forned
with connecting termnals 123 and 125 for connecting
with the external device on a bottom surface thereof,
thereried metihia thaintie easydé elimmatsomirsdtyiintgrrupting theindlonpd external
and 125 is two to eight. Each of the connecting
termnals 123 and 125 is electrically connected
1%Fough through-hole 124 to a chip part surface.
Speci ally, according to the enbodi nent of the present

| NV aRLLEH) acddrdinB¥d BB Phdkdgbd i GHHIRE ?:éé@z%gfg?ﬁﬁhﬂ@lnﬁn F731, the
, an

and 125 to a circunference of the P

el ectric soldering iron is approached through an
restplocasel 1 5Qiisf faody aditesedeloythe cormgoting patisnr kil efithe BeBo20 by the
easily perforned. The MEMS chip 10, as shown in Fig.

3, has.,a st 1 t hat kK pl at 31 f d
I VG VEFER 4 2P h10, VSN BT B B 1 dGy e e 120
the back plate faces a vibration nmenbrane | | wth a

SRR6 8¢ 3 ddmithshpgsed between the back plate 13 and
the vibration nmenbrane 11. Since the MEMS chip 10 is

applied to each enbodi nent of the present invention
i n EorthonthaMCB h2Gmhpbe forated it emnadinggyrmunals h23 ard125 for
MEMS chip 10 has been opened, the further expl anation
Qmﬁll?tifblg gﬁ%%%ﬁp%& %@ﬁ{?&‘ggrb (F:l E%Egé%u%ti:ectﬂeli'e(s)f, %Vql%pe?r(l: tﬂ'ieednumber
of the connecting terminals 123 and 125 is two to eight. Each of the connecting
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
extending 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



el ectrical signals, as shown in Fig. 4, consists of an
el ectric voltage punp 22 for supplying an electric
pressure to allow the MEMS chip 10 to operate as a
condenser mcrophone, and a buffer IC 24 for
anplifying an electric sound signal sensed through

the MEMS chip 10 or perform ng i npendence matchi ng of
the sensed electric sound signal, thereby supplying

t he irqcessed signal through the connecting term na
MEMShehip d hes bren opeice, thefhertsr exnlanation il hgemptedp. 22
may be a DC-DC converter, and the buffer 1C 24 nmay be

an al mplifi.ern or ADC.. Ref.errin Fi.g. .4,.a
condL M BRbR i B ahried SUft Bl 16 to%process
equilibriumcircuit for the MEMS chip 10. Here, the
NEMicalisenaRh af 8hdva¢ kin @8 | £ wasiReras WedtAc tdaﬁg%bg{gaiz for

devi ce through three connecting termnals (V

Qutput). The circuit diagramof fig. 4 is applied to
spplyingndyoel eetee pressure nalbnw theciEMS nlipt 16 tohpefate st a condenser
enbodi nent of the present invention, the case 110 and

th PCB 120 d by..a.l , but t b
BTG By 4 ASRREY b S “BuRing ST BeaBt bodrlard] Segsed through
sol deri ng, conductive adhesive and the |ike.

thEATERAG! dhp 18 bh Betkorisk impdndetelhAVhind Bf Hlegéﬁé@draiefﬁic sound

packagi ng process of a silicon based Ccondenser

nicrgﬁhone according to the present invention. A
agtahdbertly syppbiusgythegrocesseadi stgnal Hucwglt the wdmestng terminal to the
m cr ophone according to the present invention, as

s I(I%rgl e Reotric oSS Soutrb23 LRt DAL ofiker, and the
buffer IC 24 may be an analogue amplifier or ADC. Referring to Fig, 4, a condenser
symbol "CO" 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.

[Packaging method]

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

11



nmounting a MEMS part and an ASIC chip on the board
(S2), inputting a netal case (S3), aligning the case
on a connecting pattern of the board (S4), and wel di ng
an opened end of the case to the connecting pattern
of the board (S5). Here, the board may be a PCB, a
ceram c board, a FPCB or a netal PCB. The board is
formed with the connecting pattern for connecting with
the nmetal case. Meanwhile, although there is not
mitoaphongacchualingy takhepresenhimva®i®nl 20 may be nounted with
a capacity or a resistor for shielding el ectronagnetic
waves o . _The.netal. case i.s de of. any one .
el SumelioR ok eacheeity b ottt el ohRiosuicbhefrrpuding to the
steel, alum num nickel alloy and the Iike. Further,

prE@niBhBhti GRS shéwh |i@tF§% 5, Wi eBUhOktepd of TPRHIRL &board (S1),

case nmay have various apes such as a circle, a

square and the like. Further, in the step 5 (SS), the
melndingg MEMS patand sn Pe¥Corhipe dn tiye beesd (S2heingirtigg a metal case
it may be substituted with electric welding, soldering

bondi ng, usi ng a conductive epo dhesi yve. i
(AL FETG 16 EHeo 2HIRF AR ERAABO Do (e Apd welding an
invention, the netal case is welded to the board by

d I fed GRISF ’théééobg«ié ﬁ;gc}{e %r@lf@%}?lcggﬂag%{g{&%éﬁd&% (353, an

ectri cal a seal 1 ng perfornance)
is strengthened. As a result, a sound quality is
enh&leoe dhe bowld vy i £ POBhereralms baarllj g RPCBsorst metb PCB. The
noi se fromthe outside. Specially, a process expense

‘tipz.ﬁﬁ?s\ég?rmﬂh Eglrthe k%l\{c Sch?:[e%’lng %lz{tttft:rln nf%r aco%r?éc%llg 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, aluminum, nickel 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 (85), 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



cost. [Modification 2 of enbodinent I] Fig. 6 is an

expl oded perspective view of a second nodification of

a first enbodiment according to the present

i nvention, wherein a rectangul ar parall el epi ped

shaped netal case 2 10 is welded to a PCB 220 by a

| aser. Referring to Fig. 6, the PCB 220 i s nounted

with the MEMS chip 10 and the ASIC chip 20 and is

formed with a rectangul ar connecting pattern 221 on a
fornet arsha sghlinghpednmanes) is srengtheredc dsea 2a0lt, Thnound quality is
connecting pattern 221 is made of a copper clad film

t hr ough a neral PCB pattern.for.mn echnol ogy. . The .

sresel, a8 958 Ghfeahars B3 i EhafeiTand) fonah B shggaside

havi ng an opening which faces the PCB 220, wherein an

%ﬁﬂyﬁdﬂ biRes dpeRRAE shved, P& Wafply @utﬁﬁ% R%otal YBufbturing
for collecting sound. After "aligning the netal case

210 on the connecting pattern 221 of the PCB 220, a

@shinecting portion therebetween is welded by a | aser

(not shown), whereby m crophone packaging is

finished. Here, the connecting pattern 221 is

connected with 13 a ground termnal, wherein, if the

metal case 210 is welded to the connecting pattern

221 IMoBBIcBdr2 8f dRBddimbf 1jhat it is easy to elimnate

noi se by shutting out noisSe fromthe outside. Since a

MEMS chip of the m crophone assenbly which is packaged

as Hesof ibed exploded perspective view of a second meodification of a first

embodiment according to the present invention, wherein a rectangular parallelepiped
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 210a 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



above has the sane structure as the MEMS chip shown in
Fig. 3, the further explanation will be omtted to
avoid a repetition. [Mdification 3 of enbodi nent 1]
Fig. 7 is an expl oded perspective view of a third
nodi fication of a first enbodi nent according to the
present invention, wherein a cylindrical netal case
110 which is formed with a skirt 116 projected in a
shape of "' L" from an opened end of the case is welded
3 groynebegmmingd, whereiny if dhg meRbease 21 A gs welded ¢p the, conpestipgpattern
120 is nounted with the MEMS chip 10 and the ASIC

[ 0} k.S it circul.ar, connecting .
20 rsftis oo SR T bl P R r SURRE e from the
case 110'. Since the PCB 120 is broader than the netal
&éasée.l 10, connecting pads or connecting termnals

for connecting with an external device can be freely
di sposed on the broad PCB. Preferably, the connecting

pat S&cs 2 MEMSY ¢heplobijie nfigiopheng assesgpyp shich is gackhgeslagtiescribed
PCB manuf acturing process and then plating the copper

| ad with N__aor An . Prefer the width.of _th
585 b 4 Yo eSS 85 DB s, R 18 ok By the frther
nodi fication is wider than that of the connecting

di%lah@tﬁgfh ®ill Be@nittbd fosdvolfiehbt@ainl on to correspond to
the skirt 116 of the metal case. The netal case | 10

has a cylindrical shape having an openi ng which faces
the PCB 120, wherein an upper surface thereof is
formed with a sound hole | | QGa for collecting sound.

A PRt S ibdiRhgRd) W the skirt 116 proj ected

out

Fig. 7 is an exploded perspective view of a third modification of a first
embodiment according to the present invention, wherein a cylindrical metal case 110
which is formed with a skirt 116 projected in a shape of "+-" 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 external 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



t he opened end thereof After aligning the skirt 116 of
the nmetal case 110' on the connecting pattern 121 of

the PCB, a connecting portion therebetween is wel ded

by a | aser (not shown), whereby m crophone packagi ng

is finished. [Modification 4 of enbodinent I] Fig. 8

is an expl oded perspective view of a fourth

nodi fication of a first enbodi nent according to the
present invention, wherein a rectangul ar ]
Fapringetodhe gurd medifipaipnrievaderdhanethatof thaicetnecidng pattesiof the
wWth a skirt 216 projected in a shape of"'--" from an

..end qf th ' l,ded RPCB 220 b
RRERPAaER I RIS BRER e T ARE b B e Tunt e
with the MEMS chip 10 and the ASIC chip 20 and is

f or mad miétilicase | BE ha 8 WyBAdri@N RGE haeing %htogéﬁlng i faRes the
portion which contacts the nmetal casé 210' Since the

PCB 220 is broader than the netal case 210
REB @8t mibgrepmes vppercewiaee thenepftie fornred with ar scood hobs il Hap for

with an external device 15 can be freely disposed on

SR R RS BB 0 Bk By on

manuf act uri ng process and then plating the copper

16t 8fentl lhd tHer@f. An. Preferably, the width of the
connecting pattern 221 according to fourth

modi fication of a first enbodinment is wider than that

of tAdier aigmmeiiciskigt Idatof ¢ramefhl dabe 1 ¥ c ondhesrnoditimgpati¢ro 121
correspond to the skirt 216 of a body 214 of the
o'FﬁaglPéﬁsz? cgnn%gtiﬁg portion therebetween is welded by a laser (not shown),

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



The netal case 210" has a rectangul ar parall el epi ped
shape having an opening which faces the PCB 220,

wherei n an upper surface thereof is forned with a

sound hole 210a for 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, % connectlng ﬁﬁhtlon t herebetween is wel ded by a
fansts freeytdispresingn thergpehy %Pﬁférﬁhldnélem@@mg@aﬁgm 221 is
finished. [Mdification 5 of enbodinent 1] Fig. 9 is a

SRR Mokl MLl L LR Bl L e

According to the fifth nodification of a first

gathaoiheeoppeptlat hethiNiasen!. iPsferiblyothe wilthQfiteeebnhsctivg gattem
structure havi ng directivity by formng a front soun

inlet hole | on_a_ 16 portion of the netal case
%21loa~?ﬁﬁidérlg @oforl@b pesdification ot gcﬁrﬁﬁ @nbagireent is wadevethe et of the

is positioned in the first enbodinent to the

M BT OS8O g 8

MEMS chip 10 is nounted and then addi ng a sound

TiEeSdfshomethiiéhst 01'he i nsi de and outside of the front
sound inlet hole | | Ca or the inside of the rear
sound inlet hole 120a. According to the packaged

di r dbeireetal case 2l @ e reresiasgrpn paralislepiprdnshape heying a@ opening
the netal case | 10 is firmy adhered to the

Wi ?&éeg i3 Péhtfzrof‘ wli%r]em gn %{)‘Eer@ ace t?lereof is formed with a sound

hole 210a for 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 laser (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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which is mounted with the MEMS chip 10 and the ASIC
chip 20 by | aser welding, wherein a space 150 between
the metal case 110 and the PCB 120 is served as a
sound chanber. The netal case 110 is forned with the
front sound inlet hole | | OGa for collecting front
sound on a portion thereof corresponding to a position
of the MEMS chip 10, and the PCB 120 is fornmed with a
rear sound inlet hole 120a for collecting rear sound

partign okihe mekh casedd B athidhororsspradsl forapardomwhere theoMBEMR ehip 10
the MEMS chip 10 is nounted. The sound resistor 140

e BBLI bR B TSl SRR b o e
connecting termnals 123 and 125 for connecting wth

donad exéteHonal 20d et €teis Fmeeded 4 surtion bf e POBRE&E T he MEMS chip
wherei n the nunber of the connecting termnals 123

and 125 nay be two to eight. Each of the connecting
t®ismented aBthgn @ddipg 4 spuad eesisterckdOi tp the insiststand outside of the
t hrough a through-hole 124 to a chip 17 ----------

o saBalen e 1 FFonthe b Beare PR pewRif ElF 85 endi ng

t he connecting tern1na|s 123 and 125 to a

Ci I QUhRRNG Qhé)% 5?3 diteBtichAPmi@bptRing gggehﬁlys% Qﬁﬁzh{‘ﬂ Fig. 9,

iron i s approac an exposed surface of

termnal, whereby a rework operation can be eaS|

the mietalmase 1 1@ tsofianlygdhered te thid earinectingi patiert 12jn06theaPCB 120
first embodi ment, the sound reS|stor 140 is

‘?ﬁ j td oned I“Fﬁwﬁﬁ 1@%}\/&9%}??' he ftgoﬂlfsfj 26 nby%sep %vefdmg,

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
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the outside of the front sound inlet hole 11 OGa or the
inside or the outside of the rear sound inlet hole

120a. According to this structure of the fifth

nodi fication of a first enbodi ment, sound coll ected

t hrough the front sound inlet hole | 10a or the rear
sound inlet hole 120a passes through the sound

resistor 140 and then its phase is changed, thereby
obtaining directivity. [Enbodiment 2] [Modification

RArt Shibesa e BEBriSyecialty, i accordingctq disapmbedimeny efytlhs present
first nodification of a second enbodi nent according

r v ' ' ' ectional side
R S e Rl S St
nounted on a main PCB, and Fig. 12 is an expl oded

PEBIRECinl elextrid #eding droh iy fiprowBed foGatek Pobe® burfacs ®€ Mederminal,
enbodi ment according to the present invention. 18
According to a first nodification of a second

whesell aresoria epeRiifinRgn be cesily peferadht i nvention, as

shown in Figs. 10 and 12, there is provided an exanple

t hat

126 AR 0 AE s o BT Bt Pl B lnE i 140

chip 20 by a laser. Referring to Figs. 10 and 12, the

B pBsifidiediaf tHeGhsi®othé froft SAMMEIRAbR 13180uf Rimay be positioned at
col l ecting an external sound near the center fhereof

and is nmounted with the MEM5 chip 10 and the ASIC
thpioptsig ofrthe frant snund dnlefchole AdPaof theunsideeer the watskigRof the rear
f or med

sound inlet hole 120a. According to this structure of the fifth modification of a first
embodiment, sound collected through the front sound inlet hole 110a or the rear sound
inlet hole 120a passes through 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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with a circular connecting pattern 121 on its portion

whi ch contacts the netal case |I 10. Meanwhile, if
necessary, the board may be nmounted with a capacity or

a resistor, which is not shown in the draw ng, for
shi el di ng el ectromagneti c waves or ESD. Since the PCB

120 i s broader than the netal case 110, connecting

pads or connecting termnals for connecting with an
external device _can be freely disposed on the broad
PCB.ACEREling i ecfiish gnqslificatiom of 21 seaond canxhedinngnt faseoriding @ the
copper clad through a general PCB manufacturing

RS oRGh, o7 5ol 8 509, 10 SnE TP Bl Bt ersuil hat a
a FPCB or a netal PCB. The netal case 110 has a

SNiniAE] infd] GBAPR) Ravélad! &a PEBN M0wMith ¢rbases wilhea MEMS
PCB 120 to receive the chip parts therein. Since the

metal case has a structure for collecting a sound
¢hrp bdgird ahASKEHehip28by e 1as20a of the PCB, a bottom
surface of the netal case is closed. The netal case

or oS i o O gs Bect i 120 AR i %owad Rote ge for

and the like. Further, the netal case may be pl ated

MeRinarPExtéddlal sOIRd MBirathe CARE HBYoNAUEis AN Wil FRERIEMS
such as a circle, a square and the |ike. After

a[i?nin the netal case | 10 on the connecting pattern
din 19 fand e £BIE ¢lp 20 mowdnthe centenythpeot. iRuntheth @reeP@B ie éormed
is welded by a |aser (not shown), thereby finishing a

T N LR R AR R
the nmetal case 110 is welded to the connecting pattern
Méankwvhile, if necessary, the board may 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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there is a nerit in that it is easy to elimnate noise

by interrupting noise collected from the outside.
According to the packaged m crophone assenbly, as

shown in Fig. 10, the netal <case | 10 is firmy

adhered to the connecting pattern 121 of the PCB 120

by a laser welding, wherein a space 150 between the
nmetal case 110 and the PCB 120 is served as a sound
chanmber. Further, the PCB 120 is formed with the sound
bresse camen Stainlessoii¢ebcalimipui eickek albmmaid the bike., Futhsr.ethe metal
the PCB is forned with a scaling terninal 120b for

58 oV e st S LM TP PR R e b PG gl Soch o o

prevent distortion of a sound wave generated in a

GRAS @ shRlrYBRIkha 1ik®Ii n PCB 300 and the m crophone.
Here, the nunmber of the connecting termnals 123 and

125 for connecting with the external device may be
t wo After eligiting theamdfalafase hid) eothesonnesting patared Al nhths PCRB120,
and 125 may be electrlcally connect ed t hrough

§ St BechuRen Rivalabfit o Wb ARF Ry herky finishing

present invention, if extendlng t he connecting

4 BiFbPRNE phddgdn CHér@ SthE Corhectthg faHEhe 1 BNE @oRhectddsy B ground

120, an ePectrlc soldering iron is approached to an
exposed surface of the terminal, whereby a rework

tepwinalt 125n whereith éf thasndtal qaes 1 iserkldotintocha apinectifgpattelie121,
m cr ophone according to the present invention is

tﬂgrléqg 8 gneri? ih tthgt it 1s easy F C?‘nmnate n01s W%erruptmg%mse collected from
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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Referring to Fig. 11, the main PCB 300 where the

m crophone is nounted is fornmed with a main sound
hol e 300a for collecting the external sound, wherein
the main PCBis formed with a sealing term nal 302
for sealing the main sound hole 300a by sol dering
around the main sound hole thereof to prevent
distortion of a sound wave generated in a space

bet ween a mai n PCB 300 and the m crophone. Further,

iermingk 173 aned 240may be eiseisallnemesio feush grpeghshadod 24 to a

corresponding to the connecting termnals 123 and 125

Bl 08, SASEEPRRP o 60SFENO LA 8 R SRt

300 by a solder 310, the external sound is collected
present givédidnTEE Ned@idit Bt ecoddB@ingf tdrienal@i 23PeRI 3085 to a

and then passes through an area seal ed by the sealing
term nal 302. Then, the external sound is collected
drpupuerRneeref tho BRH 126} en dlegiric seldeting v iscphnachedas anzgposed

to the inside of the mcrophone. 21 According to a

' d enbaodi t di t
S R e TR
are wel ded by a | aser, but they may be bonded by

anotAieéxafipid thad t]ﬁhnﬁ?bpﬁb@@ hdcofdintoting %res%ﬁtl 1ﬁ%ﬂt1@ﬁ 1is mounted
adhering by a conductive adhesive and the |ike.

[ Modi fication 2 of enbodinent 2] Fig. 13 is an
@xthe swnPEB R evthova inFigvl bf a second nodification of
a second enbodi nent according to the present

| nV%%érnng tc\)l\"I}er I1 tHe &%&tﬁ@ﬁ%ﬁrw o8 e! remée gp}Pone is mounted is

formed with a main sound hole 300a for collecting the external sound, wherein the
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 connecting
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 to the inside of the

microphone.
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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

ASI C chip 20 around the sound hol e 220a. Further, the
PCB is formed with a rectangul ar connecting pattern

221 on its portion which contacts the netal case 210.

The connecting pattern 221 is forned of a copper clad

fi | asgrdingyémer st Pogifipation of 4 svaend gmbsdimeit gggording to the
Al t hough there is not shown in the draw ng the PCB is

AP A B LSRR R SRS mov

surface of the PCB 220 to prevent dlstortlon of a

15O Bofdedal e MEMer Aicafls isictR as RAGRID KR stot&nngahdheﬁ by a
300 in Fig. 11 and the m crophone. The netal case 21

has a rectangul ar parallel epi ped shape having an

Wpdnstivg adisivgrind thefldses t he PCB 220, wherein, since

the external sound is collected through the sound

hol e 220a of the PCB, the bottom surface of the case

is closed. After aligning the netal case 210 on the
connecting pattern 221 of the PCB 220, a connecting
porTM@ﬂﬁk&ﬁﬁﬁpgf&ﬁﬁﬂhhén@?|ded by a laser (not shown),
thereby finishing packaging of the mcrophone. Here,

the connecting pattern 221 is connected with a ground

t er Higdl3, iswinegxpladed ipkrspémtivaster of assecehdldodificataindeta tsecond
the connecting pattern 22 1, there is amnmerit in that

[ by |nterﬁ

ENEN: AN IE KRR N R

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

ar paral?l%leplped

Referring to Fig. 13, the PCB 220 is formed with a sound hole 220a for collecting
an external sound and is mounted with the MEMS chip 10 and the ASIC chip 20
around the sound hole 220a. Further, the PCB is formed with a rectangular connecting
pattern 221 on its portion which contacts the metal case 210. The connecting pattern
221 1s 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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Since a m crophone assenbly which is packaged as

descri bed above has the sanme structure as the

assenbly shown in Fig. 10, the further explanation

will be omtted to avoid a repetition. [Mdification

3 of enbodinent 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

cz]indrical metal case 110° which is formed with a
whichtfages ghg PePetA0eWhirsima sisia tee oft¢rnal'soiind in colleciod tiedugh the
end of the case is welded to a PCB 120 by a | aser.

Ref ' P f

SBUfolaR0b S Prgs fiegil i hpseeiiredound and

iIs mounted with the MEMS chip 10 and the ASIC chip 20.

23 S ABEning BR RGR daSe b 0¥ BB theWiohflecBing 'pﬁt@éﬂ‘l b1 of the PCB 220,

connecting pattern 121 on its portion which contacts

the netal case 110'. Although there is not shown in

a penngeting pagtion thercbeR et & welded by mdateminoh stoveahenely finishing
termnal for sealing the sound hole by sol dering

around t sound hol 120a of a .bottom surface of the
PR of e PRRIONS Hort? OF e ung phth 22 eontected With a
enerated |n a space between the main PCB 300 in Fig.

%roﬁn@é%ﬁni‘nﬁle whkfel? RO fretal SisB2¢0 iFe (}E&ﬁo*ﬁ@odrﬁe&fn fErn 221,

han the metal case, connecting pads or connecti
term nals for connecting with an external device can
therefis @oleyit th thptas scbagintot dlimibate adise PSR bPmedraptilg yois¢ bellected
connecting pattern is forned by formng a copper clad
?l?eght general PCB manufacturing process and then
% Y% copper clad with Ni or Au.

Since a microphone assembly which is packaged as described above has 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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Further, preferably, the wdth of the connecting
pattern 121 according to the third nodification is

wi der than that of the connecting pattern of the first
nodi fication of a second enbodi ment to correspond to
the skirt 116 of the netal case. The netal case 110

of third nodification of a second enbodi nent has a
circular shape having an opening which faces the PCB

120, wherein, since the external sound is collected
Futhstghe PEB is fumgd Mothe aregler epnnepiingamgernal Hoan ighportion which

surface of the case is closed. Further, a body 114 of

A . : " Loy :
SRS B o oA TE Al b TRad b e P BhER Pim 120
skirt 116 of the netal case 110' on the connecting

B abindwitR & seflingt t8EniRBor SealiB RS sdund HOR by @cslderinf around the
t herebetween is welded by a | aser (not shown), 4

wher eby m crophone packagi ng is finished. o
Jonpdiihpledddn of a botismeniaet ofthe PEB HGyto prevent digtertion of a sound
expl oded perspective view of a fourth nodification of

PP S ASSRC Pt D5 P 5 P e micrptone.
shaped netal case 210' which is formed with a skirt

Shée HeOPEBLEM isrbréadeh WM O méthBAs8NcAREaRE S #fcohfi&ting
case is welded to a PCB 220 by a |l aser. Referring to

Fig. 15, the PCB 220 is fornmed with a sound hole 220a
teringls [foreeomnegiingarithesn extamil devivedcaariy freelyrdispesed owithd broad
the MEMS chip 10 and the ASIC chip 20. Further, the

gg%. %ﬁfefrz{%y,rglger ?Vgntggct%grp%&gr%qg %r%red ?fl}gr%%}ltig g%ogl?etrtcﬁirdq}uough a
general PCB 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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whi ch contacts the netal case 210'. Although there is

not shown in the drawing, the PCB 220 is forned with

a sealing termnal for sealing the sound hol e by

sol dering 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 nain PCB

300 in Fig. I I and the microphone. Since the PCB 220

I's broader than the nmetal case 210, connecting pads or

vheigkcmigigphoat peckagiagivfinishednect i ng with an ext er nal

devi ce can be freely disposed on the broad PCB.

Preferably, the connecting pattern 221 is formed by

form ng a copper clad through a PCB manufacturing

process and then plating the copper clad with N or

Au.[Hmﬁﬁﬁﬁa@{yoféﬁnbduhanm]of the connecting pattern

221 according to the fourth 25 nodification of a

second enbodi ment is wider than that of the connecting

pat #ég nlSofs an pepleded aresspesibisdviawmt & dousthr medifictipnt of a lsecond

skirt 216 of a body 214 of the netal case 210'. The
._cgse 210" h a_shape of. a r.ect.anqul ar .

BB imEReedimed TR, el isBliof ot 5keiE A e By arpleigpiped

220, wherein, since the external sound is collected

shapQEBral Bte 2001 NGyIIEH B fébkl With b BBrtRI8 préjedted {2 Shape of "L

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

214 of the case is formed with the skirt 216 projected

isernwaogenedend ofitie casedn wiglded to 2 REBSEH batfatleser.al | gni ng

the skirt 216 of the netal case on the connecting

R T W A ML ——
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 fo the fourth
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m cr ophone packaging is finished. [Mdification 5 of
enbodinent 2] Fig. 16 is a sectional side view of a

fifth nodification of a second enbodi nent according

to the present invention, wherein a PCBis forned with

a sound hole on a portion where a MEMS chip is
positioned. Referring to Fig. 16, the netal case |I 10

is firmy attached to the connecting pattern 121 of

the PCB 120 which is nounted with the MEMS chip 10 and
mRdifisgia@ ofchpgsond empodimeat isviiden thgn tirg of the ¢nanectingepattern of
PCB 120 is formed with the sound hole 120a for

SRS o8 SRSl RHI, 22087 b e b cos

sealing termnal 120a for sealing the sound hole 120a
pyorsol dering on the outside of the sound hole to

prevent distortion of a sound wave in a space between

the main PCB 300 and the mi crophone. Further, the PCB
120 Thgymptel fcasenBt0' viias e shape ebamectangigart parallalepiped] Baving an
and 125 for connecting with the external device on a

oy PRy eBRnh AR5 220, Mo dined,ing aerig) Spund fypplected
Each of the connecting termnals 123 and 125 is

@BREh thEuhd heRMOS bethe FOE, QUHom iuPe oL Bast 240t OisRlosed.
chip part surface of the PCB 120. Specially, according

to the enbodi ment of the present invention, if
Burthen di hegy 2hé of thevasstis fgmted rithrthe skitt 236 pemectdDtwardly on the
circunference of the PCB 120, an electric soldering

a0 b fBRLpached to
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 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
according 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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an exposed surface of the termnals, whereby a rework
operation can be easily perforned. According to the
structure of the fifth nodification of a second
enbodi nent, the external sound collected through the
sound hol e 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.
Al t hough there is not shown in the drawi ng, in order

to Bt the @GR 420 ph derancgnwith dhenspyndpizele 3302 foheoliglng an

300 is fornmed with a hole correspondi ng the sound

B s 99 bt Sheknd QAR o) BB e i
the hole of the PCB 300 to prevent distortion of a

SeuodingavenigANe0a tetkehlingiths RaGRI RRE VBRI bY SRd&MBIgbIREB outside
300 in Fig. 300 and the mnicrophone. [Modification 6

of enmbodinent 2] Fig. 17 is a sectional side viewof a
eff the sownsthdle tmpieyent slistertisr 06 adowbwaveiant spage betvgem the main
to the present invention. In the enbodi nent of the

BOROTL b FE et G B EGHRIR Cabens dBioma the
case side is called a rear sound. According to the

&dnnkdingRetndih 181 2P Andof 2.Pf0p 86R1REH BRI TR erl dEREe on a bottom
present invention, provided is a structure having

directivity by formng a front sound inlet hole 120a
wufach theprolt Wiaaeinfthe hiemRER 1ROcohedingdemingp dAdisnd d25may be
portion where the MEMS

two to eight. Each of the connecting terminals 123 and 125 is electrically connected
through through-hole 124 to a chip part surface of the PCB 120. Specially, according
to the embodiment of the present invention, if extending the connecting terminals 123
and 125 to a circumference of the PCB 120, an electric soldering iron is approached to
an exposed surface of the terminals, whereby a rework operation can be easily
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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chip 10 is nounted in the fifth enbodi nrent and form ng
a rear sound inlet hole I | Ga on the portion of the
netal 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 I | Ca. Referring to Fig. 17, in the

packaged directional m crophone assenbl the nmetal
¥ealing fhedolq by oldoging agund thedeple of thi BC@oﬁ%et@tnrmnfp@stpéxon ofa
of the PCB 120 which is rmunted wth the MEMS chip 10

S S B S5 O o002

coIIectlng front sound on the portion thereof
edrsgeaendi ng to a portion where the MEMS chip 10 is
nmounted. The netal case 110 is fornmed with the rear
sound inlet hole 11 Ga for collecting rear sound on
the portion t hereof corresponding to a position of the
chip 10. The sound resistor 140 is attached to

t he the r nd inlet hole 11 Qa.
Furgkﬂgﬁﬂgh @E@ﬁTﬁﬁﬁPgﬁg rmed with the sealing
termnal 120a for sealing the sound hole 120a by

sol gigg i17ds arsestiflal i PlekvSdiesigh rh&ﬁﬁ%%ﬂ%f@%@oﬂdoemmdlmem
prevent di stortion of a sound wave in a space between

the main PCB 300 and the m crophone. Further, the PCB
acpordingyto e proventigvention. ntbe cohodimentaf thepiesandinyedifs, while a
and 125 for connecting wth the external device on a

S BRI T P S5 sUGL a1 o 2 case

Each of the connecting termnals 123 and 125 may be
Sdesis Chldd dedr o@amect ed t hrough t hrough-hole 124 to a

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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chip part surface of the PCB 120. According to this
structure of the sixth nodification of a second
enbodi ment, the sound collected through the front
sound inlet hole 120a or the rear sound inlet hole
I Ga passes through the sound resistor 140 and then
its phase is changed, thereby obtaining directivity.
[ Enbodi nent 3] 29 [Modification | of enbodi ment 3]
Fig. 18 is a perspective view of a first nodification
of aheHiGR 18%solormedwithdbe Gouli sognd olettholeptadhr collecting front
invention, Fig. 19 is a sectional side view of

unt | a_ .silicon based condenser.m cto n . .
SR e o i FPRRERaRES AarriL hRESEN FEMS ohip 10 i
invention, and Fig. 20 is a sectional side view

FROMAIThd et Gbé 1130MNs HBARM GHRIRBSREr sdling ARPMRE 110a for
according to a third enbodi nent according to the

present invention is nmounted. According to a silicon
erllsetingrsacisonsd on the paspibo thereod soserpanding ta-i gositi®@ ofthe MEMS
cylindrical netal case 110 having a bottom surface

' ' I d.i hed t board 120 which ..
S 0 s Foriariies e Pl AcEndihe oo ARReiof in s st et hoe
formed with connecting pads 122-1 to 122-4 1 which
2R, CopRG! @d PUH IERNBARSD With BRARR M reimingl 18840 sefing the

a main PCB 300 of a product using the m crophone on a
part side 120c thereof In the enbodi nent of the
soued bole 120% bysdlderingfappmddbaogsite nfthe eoundrimlstogrevent distortion

of a sound wave in a space between the main PCB 300 and the microphone. Further,
the PCB 120 may be formed with the 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 comnecting
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 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 directivity.

[Embodiment 3]
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provi ded, but the nunber is nmerely an exanple. That

is, two to eight connecting termnals nay be

provi ded. Further, if extending the connecting

termnals 122-1 and 122-4 to a circunference of the

PCB 120 or the reverse side of the part side, a heat
transfer of an electric iron and the like is inproved,
whereby a rework operation can be nobre convenient.

The main. PCB 300 where the silicon based condenser

nmi clijsddfiation ] gherbedimenrts3] 30 shown in Fig. 18, is

formed with a circular inserting hole 306 for nounting

t he casg, : 110 siliceon sed ndenser ... :

i chg 'hggn éslz%trpae Q{Dﬁ‘tétﬂ'%o‘ﬁl Bt ﬁgﬂgtalalg diffea f)g a5fid sembodiment
corresponding to the connecting termnals 122-1 to
dctérdingMy tHe presehd irivRAticH) Fi$1919 RO 1sEctibd® Qfie Wy of mounting a
m crophone. Then, an exanple for nounting the silicon
based condenser m crophone on the main PCB 300 wll
plcanbrsed penflenser iniewpaerenzssordingioga thigl embddementrf the present
Fig. 19, the part side 120c of the m crophone board

0t P T RSP B0 S STt
122-1 to 122-4 and is provided with the netal case

thikdophaué ﬁ@cdrdﬁﬁ% hetal iR SambciEReMHcEa ding B! B8 §RlesbACRIention is
the main PCB 3 00 and then the case I10 of 'the

m crophone is inserted into the hole 3 06 of the main
p@BIted 0. Then, the connecting pads 304-1 to 304-4 are
connected with the connecting pads 122-1 to 122-4 by

2 RSP So RSB AR e o 15,
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 120c
thereof. In the embodiment of the present invention, four connecting terminals are
provided, but the number is merely an example. That is, two to eight connecting
terminals may be provided. 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

30



condenser m crophone is nounted on the main PCB 300,
the nmetal case | 10 projected fromthe centra

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 nmain PCB and the

connecting termnals 122 of the m crophone are
connected by a solder 3 10. Thus, according to a
nmount i ng nethod of the present invention, since the

ghoye in) Figol § apfasered qvitly o girewler insrating bole 386 foi moupingrtbe case
is inserted into the inserting hole 306 31 of the

' . t hei.ght, t of .an assenbl
TP S i oo bioBloeh P Rl R B2 oBRRSITRS o 2t g 04

of an assenbly assenbl ed when the conventi ona

CoreaspRidane t giel diiinedting teemnhals iRRahtd $27-arwEeh W thindel®n the
connecting termnals on the reverse side of the part

side thereof, thereby efficiently saving a space for
brauch 2Gheff the pugroplsmet he product. Referring again to
Fig. 20, the board 120 is nmounted with a MEMS chip 10

and S| C chip 20 wi.thin the tal case of .the

S TeRh, 4kl RudfablhRilk B8 efRif? mibmghone on the
board 120 is forned with a sound hole 120a for

@il BCB 1300 vill WetexblAMBdt Wigh réfbteaddd® FiB, 1NREERLE b Fig. 19, the

portion thereof and is formed with a circular

connecting pattern 121 on the portion thereof which
rashside f 20q elethganigiopbensebortd winioh is domnted witln s sdutsbhelet20a for
side. Meanwhile, although there is not shown in the

SRRt SRR S ing e WomerB ot P ohaotierd wd is
waves or ESD. Here, the board 120 may be sel ected

RO0Iaed &ith@he nRtal 843M10 HAORE¥he Botfonf-Rurface 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
connecting 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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a nmetal PCB and the like. The netal case may be made

of any one selected fromthe group of brass, copper,
stainless steel, alumnum nickel alloy and the |ike.
Further, the netal case may be plated with Au or Ag.
Further, as shown in Fig. 20, if extending the

connecting termnal 122 through the circunferentia

part to the reverse side of the part side, a heat
transfer_of an electric iron is_ inproved, whereby a

pletiie mairbPeB 300.ontotsh height trafea a@&mblwa%@fldﬂtﬁrfﬁé@ pregat invention

Meanwhi | e, al though there is not shown in the draw ng,

R ESPRFEH SRl Ti R RO ARl

enmbodi nent 3] Figs. 21A and 21B are a perspective view

0k baargesiactdisToshdd widtl theRoftecAng RkmhalsOMIREVBRE side of the part
according to the present invention, wherein Fig. 2 1 A

is a viewshowing a silicon based condenser
wifle thepsnd teereyaficienily savingetsaaguonmopetingl d peirteyfitheproduct.

shaped nmetal case having a bottom side which is

of *2ChvuBRtets § Fodh e o 20 P Repd UENERED and

m crophone having the rectangul ar parall el epi ped

ahABed AR 20 widELtheABGAT EHsB B ttke §1h@0r§b!l§e§ %n%&%lcrophone
condenser m crophone of the second nodification

third enbodi ment of the present invention, the

Fasthearthribeard p20 isl hunesdwitk d seurnsdjude 126t fat callestn@scund from the

having the closed bottomside is attached to a board
for ned \W. h ectl n

G595 Ak et Brriod ot vl K iea tife, SRAHG ConhéRd Pter

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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304 of a main PCB of a product using the m crophone on
a part side 120c thereof Further, there is not shown
in the drawing, the board 120 is formed with a sound
hol e 120a for collecting sound fromthe outside on
the central portion thereof The main PCB 300 of the
product where the silicon based condenser m crophone
is mounted, as shown in Fig. 21 B, is formed with a
rectangul ar inserting hole 3 06 for 33 nounting the
dMegewihii abhoughdhere lis nefrshbwsdd thodrdwing thengonnegingriernsina 122
the connecting pads 304 corresponding to the

nnecting  terninals 122 which ormed on the
%%g?ge tﬁﬁ%gfuPtt'ﬁ erﬁlrg\‘rgﬁeﬁ%ﬁ‘@l. p%‘gﬁ{ﬁe °%t-ocess for
mounting the silicon based condenser m crophone on the
main PCB 300 will be explained with reference to Fig.
6. The nounting includes the steps of preparing the
main PCB 300 which is forned with the hole 306 for
i nséModifigatierh2 of¢robwtimentd]and t he connecting pads 304
for electrically connecting wwth the m crophone,

pr epar i th denser m crophone, havi ng t he_board i
i ChE Sl B et DRECHEE Vige & seqead angdificaiopad @ third
shaped netal case projected fromthe central portion

Qﬁbd{ﬂﬁeﬂ%ﬁéor&'ng%o #20feseht ihp&ti%ﬁ%ﬁer@iﬂqﬁ%%ﬂ:@ ANE&GL s ving a
termnals 122 Tor connecting wth the Connecting pads
304 on the part side thereof and is forned with the
siliepndbased eonddasr mimtogond dn¢lnding e ractangelat pagllgapiped Glaped
of the main PCB and the connecting termnals 122 of

L A RO NI
PCB. This process is substantially

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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identical to the nmounting process of the a first

nodi fication of a third enbodi nent except that the

case has the rectangul ar parall el epi ped shape.

[ Modification 3 of enbodinent 3] Fig. 22 is a

sectional side view of a third nodification of a third
enbodi nent 34 according to the present invention.
According to the silicon based condenser nicrophone

shown in Fig. 22, the netal case 110/210 projected
roptinenibe segrd Ojof thengbeandepsecheondetser su@opifonetad e ¢pnnecting
PCB 300, and the connecting termnals 122 of the part

B Sl L ESCBRBRS BB S R S

310. Further, the board 120 is fornmed with a sound

k@ 13R68hé Micregidnect i ng sound from the outside on
the position where the MEMS chip 10 is nounted. Here,

according to the silicon based condenser m crophone of
t he Thiep,s2 peacesshior maiving tho diliber hesed reonflenstiemidrppline on the
enbodi nent of the present invention, while the netal

SRR 08 0% 8 A BB 8 2807 R bl e

with the sound hole 120a for collecting sound fromthe

RePsOfRerding HEMmPASIAB 900 WREhSs FitelYENEh @RiHBId $06 for inserting

nount ed. According to the structure shown in Fig. 22,
the external sound collected through the sound hole
the guicesphomre amCrhe sewwsting padsgho4 tier slectridallyokbenresttingheith the
back plate 13 of the MEMS chip 10 and then vibrates

&n%?op%%gg, dpr laiaitng tfje lcor}d%n&? %E%%)Eon%rha%n%ctthg ib%g:rld v%iu%ﬂ ?sl formed
with the rectangular parallelepiped shaped metal case projected from the central
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, and soldering the connecting pads 304 of the main PCB and the
connecting terminals 122 of the microphone afier 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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[ Modification 4 of enbodinent 3] Fig. 23 is a
sectional side view of a fourth nodification of a
third enbodi mrent according to the present invention.
In the enbodi nent of the fourth nodification of a 35
third enbodi nent according to the present invention,
while a sound collected froma PCB side is called a
front sound, a sound collected froma case side is
called a rear sound, According to the silicon based
apubrgorthepresmpingaetiothown in Fig. 23, the netal case
110/ 210 projected fromthe board is inserted the hole

R e N e

connected with the connecting pads 304 of the main PCB
basea1sni ol ?fojé’déﬁ- frdfi€he Fd£d 2PRSIRANBGhSe 3B off thel RARTLR 300,

with the front sound inlet hole 120a for collecting
the front sound on the Fosition where the MEMS chip

ths conupsting terminalsrbiZapt thagert side0120e00f the frgenvpliongi tidard are
the rear sound inlet hole I Ca for collecting the

|
BB A che Borer Bl of hargin s B bl bty Fitrer
according to the present invention, an additiona

$eWoskd 128118 fned 4th 4 Soudll hBkEBa Tk doEctiddSlodRd #BA the outside
outside of the front sound inlet hole 120a or the

inside and outside of the rear sound inlet hole 11 Ca
¢othe pasitiemwhere thaodEdie chind 0 ¢ mewttedii ty. According to
this structure shown in Fig. 23, the sound coll ected

h the. fro

I A i e R Bl 308 B0 L B or
second modification of the third embodiment of the present invention, while the metal
case 110/210 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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resistor 140 and then its phase is changed, thereby
obtaining a directivity. 36 [Industrial Applicability)
From the foregoing, the netal case is welded to the

board by the laser, thereby strengthening a bonding
force and thus enhancing a nmechanical firmmess and

highly resisting noise fromthe outside. As a result,
the process expense is saved, thereby sharply cutting

a total manufacturing cost. Further, a curling process
thigd gnefhadimgnt acepsdiag te dweprasenh inyemEm, Wil ansoved coliected from a
conventi onal n1crophone manuf act uri ng process and t he

FERhaS 0k SHRER, HG B e A0 S s e

enhancing an electrical conductivity between the case
sweldt he PCB and al so enhancing a sound characteristic
by sealing the case so that a sound pressure fromthe

outside does not enter the case. Further, since a
shapccordinge tegli¢an based ¢dndensecmixyoptioge shoven imfFig 123, the metal
case, the PCB whi ch is used for the m'crophone IS

Rt o T et B R bl 208 R Y Emp pcm 300,

performed w thout a phyS|caI force applied in the

&4 the RBnRIAREL SSmild (D NBLhe R SRNMAR &dt Pifibtophheoard are
result, the " height of a product can be ovvere

mherea¥ a thinner mcrophone can be nanufactured.

simneated wathpthesemnedtimgeprds oi04hefS theemaind BEBr bp@dsdlder 310. The

connection with what is

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 is 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 sound 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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37 presently considered to be the nost practical and
preferred enbodi nents, it is to be understood that
the present invention is not limted to the disclosed
enbodi nent, but, on the contrary, it is intended to
cover various nodifications and equi val ent
arrangenents included within the spirit and scope of

t he appended clains. Further, according to the silicon
based condenser m crophone which is nmounted on the
mai n PCB according to the present invention, since the
case projected fromthe board of the m crophone is

' rted i.nto.the inserting hole of the main PCB, the
[¢@§§ﬁd%ﬂgpaﬁ®“¥r the assenbly after nounting the
m crophone of the present invention is |ower than

t hatFreth the foreIVEMhd ARAN caRSEWRded th TR BhYd %gftﬁéia%}t, théreby
saving a part space within the product. [CLAI M|

[Gaim1] A silicon based condenser m crophone

stesnpthicring @: bondingeforde anddhus emhdneing e anethamical Hirigess and highly
mounted with a MEMS m crophone chip and an ASIC chip
havi.ng a el.ectri c voltage pu nd a buffer 1C and .i

PO oRRT oD Msrontats b pAETAy RIS Pgres SRBrHg 9 tHidt feredy
nmetal case, the connecting pattern being welded to the

g@wcﬁﬁﬁgatot{;%@bmcaﬁi@%ﬁ?i l'i con based condenser
m crophone according to claim1, wherein the netal

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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38 case has any one of a cylindrical shape and a
rectangul ar parall el epi ped shape. [C aim 31 The

silicon based condenser m crophone according to claim

2, wherein an opened end of the netal case has any

one of a straight [ine shape and a skirt shape which

is formed by bending the opened end outwardly. [ aim

41 The silicon based condenser m crophone according to
claim1, wherein the board is any one selected from
pIseenly opsigered, t@bs,ﬂwan@etrmmt@ab@va{ prefeares RO odimends, it is to be
metal PCB. (Caimb51 The silicon based condenser

' cecording to claim.l,. erej he .net al,.
O ERRPNE AEGRLRBoS AT BT R fobliRg v Bhiment o,
brass, alum num and nickel alloy. [Oaim61 The _
on | the ogbnrage dit GENFERdEd 81 66vRP NARRBUAGRSdiIEMDns Carfdll @ikValent
1, whereinthe welding is laser welding. [Claim71
The silicon based condenser m crophone according to
arangaments ysbded withinethe ogdtitlandseppe of the appicodedatlalingg.
[Caim81

Further, according to the silicon based condenser microphone which is mounted

on the main PCB according to the present invention, since the case projected from the
board of the microphone is inserted into the inserting hole of the main PCB, the total
height of the assembly after mounting the microphone of the present invention is lower
than that of the conventional assembly, thereby efficiently saving a part space within
the product.
[CLAIMS]
[Claim 1]
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.
[Claim 2]

The silicon based condenser microphone according to claim 1, wherein the metal
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39 The silicon based condenser m crophone according to
claiml1, wherein the welding is soldering. [Caim9l
The silicon based condenser m crophone according to
claim1, wherein the welding is bonding using a
conductive adhesive. [Claim 101 The silicon based
condenser m crophone according to claim1, wherein the
board is fornmed with two to ei ght connecting
termnals for connecting with an external device.

¢asy Basany one phe cWindrigd shinesnd agevtengviae pardleepipedshape.
according to claim1l, wherein the board is forned

K\gith p rear sound inlet hole for collecting a rear
gﬁh%, whereby the mcrophone has directivity. [Caim
121 A nmethod for packaging a silicon based condenser

M creRhERGn baRd "®nb&tder %ﬁﬂi’@bﬁ&i@ngccbﬂﬁrhgﬂt@ R$aiff 2, wherein an

i nputting a board which is mounted with a MEMS chip

and an ASIC chip and is formed with a connecting
¢rencdend of Hsumetehepsa havemy onas€a straight line shape and a skirt shape

which is formed by bending the opened end outwardly.
[Claim 4]

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

[Claim 5]

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

case is made of any one selected from the group of brass, aluminum and nickel alloy.
[Claim 6]

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

welding is laser welding.
[Claim 7]

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

welding is electric welding,

[Claim 8]
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40 aligning the nmetal case on the connecting pattern
of the board; and wel di ng an opened end of the netal
case to the connecting pattern of the board. [C aim
131 A silicon based condenser m crophone conprising: a
netal case having a bottom surface which is closed,
and a board which is formed with a sound hol e for
coll ecting an external sound and a sealing term na
for sealing the sound hole by soldering to prevent
di stldiet sibepropasgd copdensernaverophpnentccerdiize th@Faxzmeh wherein the
mai n PCB and the m crophone, the board being nounted
' . crophone chip and an ASIC chi p having an
@%@gﬁﬁfgﬁygFggge punp and a buffer IC, the board
being formed with a connecting pattern for connecting
[Okinho]l he netal case so that the netal case is bonded
on the connecting pattern by welding. [Claim 141 The
silicon based condenser m crophone according to claim
13, Theetilicon bared qepdenserc mieroplpneagepording tof clim 1, wherein the
cylindrical shape and a rectangul ar parall el epi ped
g .aim 151 The sili.con based condenser
ﬁ?@?@ﬁﬁ%@ ‘o 7 P%tw@lagﬁ?ﬁwf& wherein an opened
end of the netal case has any one of a straight |ine
[@kapepland a skirt shape which is fornmed by bending
t he opened end.

The silicon based condenser microphone according to claim 1, wherein the board
is formed with two to eight connecting terminals for connecting with an external
device.

[Claim 11]

The silicon based condenser microphone according to claim 1, wherein the board
is formed with a rear sound inlet hole for collecting a rear sound, whereby the
microphone has directivity.

[Claim 12}

A method for packaging a silicon based condenser microphone, the method
comprising the steps of:

inputting a board which is mounted with a MEMS chip and an ASIC chip and is
formed with a connecting pattern;

inputting a metal case;

40



41 [ aim16] The silicon based condenser m crophone
according to claim 13, wherein the board is any one
selected fromthe group of a PCB, a ceram c board, a
FPCB and a netal PCB. [Claim17] The silicon based
condenser m crophone according to claim13, wherein
the netal case is made of any one selected fromthe
group of brass, alum num and nickel alloy. [Caim18]
The siljicon based condenser m crophone according to

cl ai & thraptal gese pretheisonpegting patsFmeldhabeardiand t o

ei ght connecting termnals for connecting with an

ext i ce. ' N ased
condindug ofEEEend 0 B Mk Thal 7 0 Ghi@RagRRGn pfihg boura
the sound hole of the board is fornmed on a portion
[@imn €31 he MEMS chip is nmounted and is not forned in
the central portion of the board. [C aim 201 The
silicon based, condenser m crophone according to claim
19, “wsilieen basedheondgrser migophangsepiising:a sound hol e for
collecting an external sound and is nounted with a

a metal case having a bottom surface which is closed; and
a board which is formed with a sound hole for collecting an external sound and a
sealing terminal for sealing the sound hole by soldering to prevent distortion of a
sound wave in the space between a main PCB and the microphone, the board being
mounted with a MEMS microphone chip and an ASIC chip having an electric voltage
pump and a buffer IC, the board being formed with a connecting pattern for connecting
with the metal case so that the metal case is bonded on the connecting pattern by
welding.
[Claim 14]
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.
[Claim 15]
The silicon based condenser microphone according to claim 13, 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.
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42 sound resister on the inside and outside of the
sound hol e, whereby the m crophone has directivity.
[Claim?211 A silicon based condenser mi crophone which
is mounted on a main PCB having a inserting hole into
whi ch the condenser m crophone is inserted and
connecting pads, the condenser m crophone conpri sing:
a metal case which is inserted into the inserting hole
of the, main PCB and has a closed bottom side; a board
[GRim 16 s broader than the netal case, the board being
formed with a sound hole on the central portion

t hergaf ted with ¢ ooh hi d .
an. AR BRAT ERashar oy B EAgRINA ) B, PRliein e

buffer IC, the board being formed with a connecting
paicd ¢ myf aite debvectd gorwitiidglolis ofatREB,CAsRamR Bdaad, o IYCB and a
netal case is bonded to the connecting pattern; and
connecting termnals which are forned on a part side
wetal BeBphoard which is nounted with the netal case to
connect with the connecting pads of the nain PCB.
kh%h?i 221 The silicon based condenser m crophone
according to claim?21, wherein the netal case has any
one of a cylindrical shape and a rectangul ar

par aihk edileRinPeded Ramnser| fl BdphoRs hecording to claim 13, wherein the
metal case is made of any one selected from the group of brass, aluminum and nickel
alloy.
[Claim 18]
The silicon based condenser microphone according to claim 13, wherein the

board is formed with two to eight connecting terminals for connecting with an external

device.
[Claim 19]

The silicon based condenser microphone according to claim 13, 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.

[Claim 20]
The silicon based condenser microphone according to claim 19, wherein the case

is formed with a sound hole for collecting an external sound and is mounted with a
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43 The silicon based condenser m crophone according to
claim2l, wherein an end of the netal case has any
one of a straight Iine shape and a skirt shape which
is formed by bending the end outwardly. [C aim 241
The silicon based condenser m crophone according to
claim2l, wherein the board is any one selected from
the group of a PCB, a ceram c board, a FPCB and a
metal PCB. [Claim 251 The silicon based condenser

pvad sesibnE ondkeciaride ael ewside af the squndibiels; sharebyi the mistaphone has
case is made of any one selected fromthe group of
... alum numand nickel alloy. [Claim261 The

@%ﬁﬁggﬁ based condenser m crophone according to claim

21, wherein the connecting termnals are forned with
[Cg#en 2] ei ght connecting terminals. [Caim271 The .
silicon based condenser m crophone according to claim

21, wherein the sound hole of the board is not forned

i n tnalieanbased consienseo mierbphdne vidueh i mipyted @r apwiroPCB having
the position where the MEMS chip is nounted. [C aim
ggl%erting hole into which the condenser microphone is inserted and connecting pads,
the condenser microphone comprising:

a metal case which is inserted into the inserting hole of the main PCB and has a
closed bottom side;

a board which is broader than the metal case, the board being formed with a
sound hole on the central portion thereof and mounted with a MEMS microphone chip
and an ASIC chip having a electric voltage pump and a buffer IC, the board being
formed with a connecting pattern for bonding with the metal case so that the metal
case is bonded to the connecting pattern; and

connecting terminals which are formed on a part side of the board which is
mounted with the metal case to connect with the connecting pads of the main PCB.

[Claim 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.

[Claim 23]
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44 The silicon based condenser m crophone according to
claim 27, wherein the case is forned with a sound
hol e for collecting sound fromthe outside and is
nmounted with an additional sound resister on the

i nside and outside of the sound hole, whereby the
condenser m crophone has directivity. 45

The silicon based condenser microphone according to claim 21, wherein an end
of the metal case has any one of a straight line shape and a skirt shape which is formed
by bending the end outwardly.

[Claim 24]

The silicon based condenser microphone according to claim 21, wherein the
board is any one selected from the group of a PCB, a ceramic board, a FPCB and a
metal PCB.

[Claim 25]

The silicon based condenser microphone according to claim 21, wherein the

metal case is made of any one selected from the group of brass, aluminum and

nickel alloy.
[Claim 26]

The silicon based condenser microphone according to claim 21, wherein the

connecting terminals are formed with two to eight connecting terminals.
[Claim 27]

The silicon based condenser microphone according to claim 21, wherein the
sound hole of the board is not formed in the central portion of the board, but formed on
the position where the MEMS chip is mounted.

[Claim 28]}
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The silicon based condenser microphone according to claim 27, wherein the case
is formed with a sound hole for collecting sound from the outside and is mounted with
an additional sound resister on the inside and outside of the sound hole, whereby the

condenser microphone has directivity.
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