MEMS M CROPHONE PACKAGE BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention
relates to a mcro electro nmechanical systens (MEMS)
m crophone package, and nore particularly, to a MENMS
m cr ophone package that can shield a MEMS m crophone
chip fromnoise to greatly inprove sound quality and
reduce manufacturing costs, by ground-connecting a
netal case to a main board using an assenbly process

i ncl udi ng bendi ng and cl anpi ng an end of the case.
Description of the Related Art i ELQOOZ] Cenerally, a
condenser ni cr JFHEHhAIROEHFIEE BACHRGBhr agm and a back
pl ate. The di aphragm has a flexi ble nenbrane attached
to a side electrode and is vibrated by an acoustic
pressure. Th te.] pag t fromthe

di aphragm t hrs gﬁﬁgﬁéﬁhggiiggdﬁ uugggggch ot her. The
di aphragm and the back plate form parallel electrode
pl ates of a condenser and provide electric charges

FielREMERR L 'i?wgﬁttﬁone' ectrode plates by applying a DC
vottage to tirepoth electrode plates or form ng an
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general condenser m crophone is 1 assenbled Iin a

mecHalildang RERRemsWhenema) di ADRFSMHBna SRA0&Ige,2 abdSemdre
a back plate, a base 2, and a PCB to which an

particularly, to a MEMS microphone package that can shield a

O

MEMS: microphone chip from noise to greatly improve sound
quality and reduce manufacturing costs, by ground-connecting
a metal case to a main board using an assembly process

including bending and clamping an end of the case.

Description of the Related Art

[0002] Generally, a condenser microphone includes a
diaphragm and a back plate. The diaphragm has a flexible
membrane attached to a side electrode and is vibrated by an
acoustic pressure. The back plate is spaced apart from the
-diaphragm through & spacer and faces each other, The
diaphragm and the back plate form parallel electrode plates
of a condenser and provide electric charges between the both
electrode plates by applying a DC voltage to the both
electrode plates or forming an electret at one of the both

electrode plates. . Such a general condenser microphone 1is




electric circuit is nmounted are sequentially stacked
on a cylindrical case and then an end of the case is
bent and clanped toward the PCB. [0003] In a
conpl eted condenser m crophone assenbly, a distance
bet ween t he di aphragm and the back plate is changed
by an external acoustic pressure, and then capacitance
of a condenser is also changed, and this change of
the capacitance is processed by an electric circuit
so that electrical signals are provided according to
the change of the acoustic pressure. [0004] A
assgondehsier aniardphgneansed whecenawhizpitagm, pr cgucts, a
includes an electret that is formed on a back plate
basei flh a hibghknutledd ara meaiseans. 8Soc¢h xoRdBnder which an
m crophones are economcal, but there is alimt to
eleginiat Girgatt oAs TPRESECS GrT oxPe@RE PA i lat uFF2AETDBNOBF 2
a mcrophone, an_ electrical capacity structure is
cylindgical ensa &rfi chstwaerenincd dite Ieise 48i hgnh and
sem conduct or- manuf acturing technol ogy and a
clanged ortihi™g t&nnol ogy. This el ectrical capacity
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condenser 1is also changed, and this change of the
capacitance is processed by an electric circuit so that
electrical signals are provided according to the change of
the acoustic pressure.

[0004] A condenser microphone used in communication
products includes an electret that is formed on a back plate
with a high molecular membrane. Such condenser microphones
are ecconomical, but there is a limit teo miniaturization.
Thus, for extreme miniaturization of a microphone, an
electrical capacity structure is realized on a silicon wafer
in a die shape using a semiconductor-manufacturing
technoclogy and a micromachining technology. This electrical
capacity  structure is referred to as a silicon condenser
microphone chip or a MEMS microphone chip. Such MEMS
microphone chips must be packaged for protection against

exterior interference.




is disclosed in U S. Patent No. 6,781,231, entitled

"M CROELECTROVECHANI CAL SYSTEM PACKAGE W TH

ENVI RONVENTAL AND | NTERFERENCE SHI ELD', issued on

August 24, 2004. Referring to FIG 1, such a MEMS

m cr ophone package is achieved in the manner where a

housing is formed by attaching a case 34 including a

conductive layer or a conductor to a PCB substrate 32

through a conductive adhesive 36. A MEMS microphone

chip 10 and an application specific integrated

circuit (ASIC) 20 are nounted to the PCB substrate
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the MEMS m crophone chip 10 and process signals. The
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substrate 32 thrqﬁgh t he adhesi ve 36 tovprotect
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pack a MEMB m crophone chip and manufacturin
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adhesive 36. A MEMS microphone chip 10 and an appllcatlon
specific integrated c¢ircuit (ASIC) 20 are mounted to the PCB
substrate 32. The ASIC 20 is configured to electrically
drive the MEMS microphone chip 10 and process signals. The
case 34 including a sound hole 34a is attached to the PCB
substrate 32 through the adhesive 36 to protect the MEMS
microphone chip 10 therein.

[0006] In packaging a MEMS microphone chip and
manufacturing a MEMS microphone package according to a
related art, in the case of a method of attaching a case to
..a PCB substrate with an adhesive or welding, when the
microphone package 1s mounted to a main board, external
noise is introduced intc a PCB of a dielectric between the
case and the main board to reduce shielding effect for
blocking the external noise. Particularly, 1in the case of

cellular phones having a built-in antenna, which is widely




used in these days, since the antenna is very close to

a m crophone because of nechani cal conditions

thereof, a RF noise of the antenna is easily

i ntroduced into the mcrophone. Thus, shielding of

the m crophone against the RF noise is nore

i nportant. However, there is a limtation for related

art MEMS m crophone packages to neet this

requi renent. [0007] Also, a MEMS m crophone packagi ng

met hod including attaching a case to a PCB substrate

with an adhesive or welding is different froma cheap
usedUulLhi npesepetagts,ons Wwhet etlae mehaknoasesi srebentchomgke to a

conmponents are fixed in the netal case to assenble a
micrdprophobecadirs o fnewchamdlsadi calndduiopsentheseof, a RF

required for the attaching or the welding, thereby
noiseicrehsi hge bubhtitngacose f ersilwewlinfaadpgetur ipgo the

. line. SUMWARY OF THE | NVENTI ON [ 0008] Accordingly, the
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package that substantially obviates one or nore., .
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qnaﬁﬂ?é%'uring costs without an 4
[0007] Also, a MEMS microphone packaging method
including attaching a case to a PCB substrate with an
adhesive or welding is different from a cheap curling
operation where a metal case 1s bent and components are
fixed in the metal case to assemble a microphone. Thus, new
mechanical equipment is required for the attaching or the

welding, thereby increasing building cost for a new

manufacturing line.

SUMMARY OF THE INVENTICN

[0008] Accordingly, the present invention is directed to
a MEMS microphone package that substantially obviates one-“or
.more problems due to limitations and disadvantages of the
related art.

{0009] An object of the present invention is to provide
a MEMS microphone package that can improve noise-blocking

characteristics and reduce manufacturing costs without an




addi ti onal manufacturing facility, by directly
mounting a netal case of the MEMS m crophone package
to a main board wusing a curling process where an end
of the netal case is bent and clanped in a condenser
m crophone-assenbling process. [0010] Additi onal
advant ages, objects, and features of the invention

will be set forth in part in the description which
follows and in part will beconme apparent to those
having ordinary skill in the art upon exam nation of

the followng or may be |earned frompractice of the
additnveidl onanufhetobl gt ifvesl and, otderd atkvarntagesuontitde a
invention may be realized and attained by the
metal rogser efpdintel MEMY |yl oipitcece watkage the ar imbtien board
description and clainms hereof as well as the appended
usingy agi rgslifo0brpcwhil ehareypincdint ontlenBer matetophsae 15
has a circular shape, the MEMS m crophone package is
benfenapd| | §lameed agbhal 2 suehngdpaten diEeeerlsme s asasflyng
recogni zed in a process of nounting the MENS
PIo¢®<¥ophone package to a nmin substrate using a

(ARSI IRILLNG, | cchaology (YD 0T 8 cubing. o
cre 20 ED BN 208 6L LD, ¢358,1 DRI ANG Shamethe) b rson
wn1@f %1 het ragenal, mororhone Le dibl 1 gldrdit PEBd tnose
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed
out in the written description and claims herecf as well as
the appended drawings.

[0011] While a typical condenser microphone has a
circular shape, the MEMS microphone package 1is generally
tetragonal such that a direction is easily recognized in a
process of mounting the MEMS microphone package to a main
substrate using a surface mounting technology (SMT). While
a curling process, where components are inserted into a case
and then an end of the case is bent and clamped, is easily

performed on the circular microphone, an edge o©f the

tetragonal microphone is difficult to bend. Thus, in the




case of a related art MEMS mi crophone package, a case
is just attached to a PCB substrate with an adhesive
or welding. [0012] The MEMS m crophone package of the
present invention allows a curling process to be
performed even on a tetragonal m crophone by
chanfering an end of a tetragonal case of the
tetragonal m crophone and includes a support to form
a space between the tetragonal case and a PCB to which
the MEMS m crophone is nmounted. To achieve these
obj ects and other advantages and in accordance wth
casd hefpar poskatofd 4he MAMENntiiomopasnentyedikedeand: brasell ys
descri bed herein, there is provided a MEMS mi crophone
juspaikagddddloudi RGBE aubseratgowndth contadhmaivehagedelding.
netal case having an open-side to insert conponents
[Q0%2d anTheineVE¥paceicapehanehapfekade efdl ofhehepresent
. open-side to easily performa curling operation; a
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ASIC chip are nounted, the PCB substrate _bein
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support the PCB substrate. and defi.ne.a space betwe
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i ntroducli ng an
the invention, as embodied and broadly described herein,

there 1is provided a MEMS microphone package including: a
tetragonal container-shaped metal case having an open-side
to insert components into an inner space, and a chamfered
end on the open-side to easily perform a curling operation;
a PCB substrate to which a MEMS microphone chip and an ASIC
chip are mounted, the PCRBR substrate being inserted into the
éase; and a support configured to support the PCB substrate
and define a space between the case and the PCB substrate.

| [0013] The tetragonal container-shaped case having the
open-side may include: four chamfered edges on the open-side,
for preventing ends of respective surfaces of the case from
overlapping ends of adjacent surfaces of the case in the

curling operation. Also, a sound heole for introducing an




external sound is disposed in at |east one of a bottom
of the case and the PCB substrate. [0014] The NMEMS
m crophone chip and the ASIC chip may be nobunted to a
surface of the PCB substrate, and a conductive
pattern for connection to the netal case may be
provided to a boundary of another surface, and
connection termnals including a power (Vdd)
termnal, an output termnal, and a ground (G\D)
term nal may be provided to a center of the surface
havi ng the boundary. [0015] The MEMS m crophone
extqackKageoumy fsiriheposad! iide aa Inmtsal oveshof os bottom of
preventing a foreign object and a noise from being
the i cegdugedhien®eBt bebshnetespace t hrough the sound hol e
of the case. [0016] It is to be understood that both
[QQed )f or Bl MgMS gelerathades crtiipt iaod &g 456 Cf ghilpwirgy be
detail ed description of the present invention are
mourgh@ehptary HhHk asepl Undtlst P @h e estaad s ne@fdéd qogductive
provi de further explanation of the invention as
patfﬁlai NEE qannegBRopr YESEY PREN G2 SPHEAERRW ﬁcl%‘f[lﬁl@f?]to

The acco drawi n whi ch are incl uded

2 HPGURAY abF UPARER i ASP T AR ng6r CRERFRVET ] O EHE=1e
inc]ngcgJI r}igef Iorcﬁnror at ﬁiddd)n taenrqnlcno rlSt Iatnl'ltoe t%ur’?:artte r(r)nflntalil S and a
ground (GND) terminal may be provided to a center of the
surface having the boundary.

[0015] The MEMS microphone package may further include a
metal mesh for preventing a foreign object and a noise from
being introduced into the inner space through the sound hole
of the case.

- [00161] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory and
are intended to provide further explanation of the invention

as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application,

illustrate embodiment(s) of the invention and together with




illustrate enbodi nent(s) of the invention and together
Wth 7 the description serve to explain the principle
of the invention. In the drawings: [0018] FIG 1 is a

cross-sectional viewillustrating a related art MENVS
m crophone package; [0019] FIG 2 is a cut-away
perspective view illustrating a MEMS m crophone

package according to an enbodi nent of the present
invention; [0020] FIG 3 is a cross-sectional view
illustrating a MEMS m crophone package according to
an enbodi nent of the present invention; [0021] FIG 4
the | Sessdidipttdmnyvi evrirél usd r abx{pgigiia MENE pitfiophbne of the
package according to an enbodi nent of the present
invemvient. dm th@022pwEhGs:5 is a perspective view
illustrating a case used in a MEMS m crophone package
[EDr di BEG t olarsebodipentseofienml present lingenaiong a
[0023] FIG 6 is a perspective viewillustrating a
relatigsherat dEHS Fﬂﬁcéolvgﬁrsenpé?b@ﬁ%he package according to
an enbodi nent of the present invention; [0024] FIG 7
[Q4L3] cufl@way pershective VFEwavay ustHeSRes o IREMS VW

LG gahone package according to agother, erbod rent, of

embodiment of the present invention;

[0020] FIG. 3 is a cross—-sectional view illustrating a
MEMS microphone package according to an embodiment of the
present invention;

[0021] FIG. 4 1is a bottom view illustrating a MEMS
microphone package according to an embodiment of the present
invention;

[0022] FIG. 5 is a perspective view illustrating a case
used in a MEMS microphone package according to an embodiment
of the present inventiocn;

[0023] FIG. © 1s a perspective view illustrating a
support used in a MEMS microphone package according to an
embodiment of the present invention;

[0024] FIG. 7 is a cut-away perspective view
illustrating a MEMS microphone package according to another

embodiment of the present invention; and




8 [0025] FIG 8 is a cross-sectional viewillustrating
a MEMS m crophone package accordi ng to anot her
enbodi mrent of the present invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0026] Reference will now
be made in detail to the preferred enbodi nents of the
present invention, exanples of which are illustrated
i n the acconpanyi ng draw ngs. Wherever possible, the
same reference nunbers will be used throughout the
drawm ngs to refer to the sane or |like parts. [0027]
FIG 2 is a cut-away perspective view illustrating a
[OMENE ni EfGphéneispackagesiOfeaciorall ngiew adlustrating a

enbodi nent of the present invention. FIG 3 is a

MEMS r pssrogleens opafkygewartpodinat fag anhehWEMBIFOdinphbnet
package 100 according to the enbodi ment of the

the ppeaweit vemtbion- FIG 4 is a bottom vi ew
illustrating the MEMS m crophone package 100
according to the enbodi ment of the present invention.

0028] Referring to FlIGs. 2 throu h 4. a tetragona
EondeLsoDETAI- 9 %EEEEQN.QF ANVENT TON, g
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recelvin S an en-side en
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6 1s inserted into the case
possible, the same reference numbers will be used throughout

the drawings to refer to the same or like parts.

[002°7] FIG. 2 is a cut—-away perspective view
illustrating a MEMS microphone package 100 according to an
embodiment o©f the present invention. FIG. 3 1is a cross-
sectional view illustrating the MEMS microphone package 100
according to the embodiment of the present invention. FIG.
4 is a bottom view illustrating the MEMS microphone package
100 according to the embodiment of the present invention.

[0028] Referring to FIGs. 2 through 4, a tetragonal
condenser microphone according to the present invention
includes a tetragonal container-shaped case 102, a PCB
substrate 106, and a support 104. The tetragonal container-
shaped case 102 has an open-side for recelving parts and
open—-side ends 102¢c having chamfered edges for easy curling.

The PCB substrate 106 is inserted into the case 102, and a




9 MEMS m crophone chip 10 and an ASIC chip 20 are
mounted to the PCB substrate 106. The support 104
supports the PCB substrate 106 to define a space
bet ween the case 102 and the PCB substrate 106.
[0029] Referring to FIG 5, the netal case 102, used
in the m crophone package 100 according to the '
present invention, has a tetragonal shape with the
open side. The case 102 includes the four edges 102b
of the open side and a sound hol e 102a. The four
edges 102b are chanfered to prevent the respective
MEME e sc 1OZcodi« ool v el d appd ngnt ReICadhaped emds mbdRAted to
when curling. The sound hole 102a is disposed in a
the b&CBormulfs tirhe ec dd¥ . 102 Th#heswgwrd hidl4e d@pRperpamythe PCB
di sposed in the PCB substrate 106, not the case 102,
subgicxaieli Hip tte siadrnde at spdaet bohwsenuehereast P2 and the
condenser m crophone. [0030] Referring to Fig. 6, the
PCBstigpor a4 Has a tetragonal ring shape and is
di sposed between the bottomof the case 102 and the
Iqit%élsubg?ffa%l%st%nﬁlﬁef Pne&hgn™ehAdr c28Fad@angsed in

supports the PCB substr 106 when curlin he ends
the $0BRCECRbEnS o BERESH or Dbfon@ FHERABE 160 adtsr diftg Lat

iov R BLESEHS ATVEDARONLS SROLLOUCER LR-PLBLETLLNE  one
cas& %8%&4KﬂQ?Qh%u%Bthedgggr?B%bp59vkﬁ%rgbéﬂl§¥E®/and a
curl1ng operation

sound hole 102a. The four edges 102b are chamfered to
prevent the respective ends 102c from overlapping the
adjacent ends 102¢ when curling. The sound hole 10Za is
disposed in a bottom of the case 102. The sound hole 102a
may be disposed in the PCB substrate 106, not the case 102,
according to sound introduction structure of a condenser
microphone.

[0030] Referring to Fig. &, the support 104 has a
tetragonal ring shape and is disposed between the bottom of
the case 102 and the PCB substrate 106 and defines an inner
space and supports the PCB substrate 106 when curling the
ends 102c. That is, the microphone package 100 according to
the present invention 1is configured to prevent the

respective ends 102c¢ from overlapping the adjacent ends 102c

when curling, thereby providing an easy curling operation

10




10 and preventing deformation of the case 102 due to
the support 104 during the curling. [0031] The NMEMS
m crophone chip 10 and the ASIC chip 20 are nounted
to a surface of the PCB substrate 106. A conductive
pattern for connection to the case 102 is provided to
a boundary of another surface, and connection
termnals 108 including a power (Vdd) termi nal, an
output termnal and a ground (GN\ND) term nal are
provided to a center of the surface for the
conductive pattern. Although the four connection
andt grmavealtdi n08daf ermxteinpt | fdfedtha tdise d®Boddnentto t be
nunber of the connection termnals 108 may be 2 or
suppere Htcohdiimg tbeappkilicavion. The MEMS ni cr ophone
chip 10 includes a back plate and a di aphragm The
[G3N  pTlae eMEMS f ot fredPlopna shipcdh aaferhashigCa chERNS20
technol ogy, and then a spacer is forned between the
are dirgpRtEgm ehd at hetr baek  pifat Bhe TREBASHERERIpF20108- A
connected to the NEMS nicroehone chip 10 to roce%§ ,
con@elet F§ c A2 tdicgRal SOTThECRBRE L8R pt20 Fhiel lﬁfége a2 1s

Prof et Gke & BIUBoM dge EDEREhat FRENENE i GF O™
ter S LI LB FDo0r pidant LoVt CReg e, pRog Tous
cer AU shanal s J8Laat euhiy ouah- e VEM, MmAGionbane o o
p 10" to provide the signals through the connection
cenE@fn$Pa{§e]éE%face for the conductive pattern. Although
the four connection terminals 108 are exemplified in this
embodiment, the number of the connection terminals 108 may
be 2 or more according to applicaticn. The MEMS microphone
chip 10 includes a back plate and a diaphragm. The back
plate is formed on a silicon wafer using a MEMS technology,
~and then a spacer is formed between the diaphragm and the
back plate. The ASIC chip 20 is connected to the MEMS
microphone chip 10 to process electrical signals. The ASIC
chip 20 includes a voltage pump and a buffer amplifier. The
voltage pump provides a bias voltage such that the MEMS
microphone chip 10 serves as a condenser microphone. The
buffer amplifier amplifies or impedance-matches electrical

sound signals detected through the MEMS microphone chip 10

to provide the signals through the connection terminals 108

11




11 to the outside. The protrudi ng connection termnals
108 are adapted for surface nounting to a main
substrate 200. [0032] The tetragonal ring-shaped
support 104 is inserted into the tetragona
cont ai ner-shaped netal case 102 having the open-side,
then the PCB substrate 106 having the NEMS m crophone
chip 10 and the ASIC chip 20 that are surface-nounted
is inserted and di sposed on the support 104, and then
the ends 102c are bent toward the PCB substrate 106
through the curling to closely contact the conductive
to po terisidso t Fae riretNWENBna couphonecpdokaygaalGo 1li0g are
conpl eted. [0033] In the conpleted MEMS nicrophone
adaprk der FOT fagec Hoginigngot e hi siahm e st 1g #iid-at ed
in FIG. 2 through 4, the support 104 is inserted in_
[4}2]casEha 02 taid25ieppdr t stine Sl dubstiPRPET 106140 1S

ich circuit conponents are surface-Egggnted and

~wh
insgigtshedthdhenietragarel SARteRe e RRR O Sare 102
close contact with the P strate 106 through.the
hav i T O Ao ST e b (it T e Tl che
i cr.ophone ackage ,100 i unt o t.he N
vz 5 RROBRS,EPAGKATC 1h00aAg RN RELLO ks (BN thar are

surf&%\gr—)mcﬁfnt%dsqlsdqws%%ggat Qﬁg diglg#gedt&?pgﬁ@?(?f t 104,

r
m cr ophone package i s connected to of

andtgﬁéﬂngﬂé %%@%tﬁ@b% %QQ BQEEG§QQ§fﬁrﬁhé(béé“%ubstrate 106

through the «curling to closely contact the conductive
pattern, so that the MEMS microphone package 100 1is
completed.

[0033] In the completed MEMS microphone package 100
according t¢o this manner as illustrated in FIGs. 2 through 4,
the support 104 is inserted in the case 102 and supports the
fCB substrate 106 to which circuit components are surface-
mounted and defines the inner space, and the ends 102c are
in close contact with the PCB substrate 106 through the
curling.

[0034] BAs illustrated in FIG. 3, the MEMS microphone
_package 100 is mounted to the main substrate 200 through a
surface mounting technology (SMT) or a soldering method.
Thus, the MEMS microphone package 100 is connected to pads
204 of the main substrate 200 <corresponding to the

connection terminals 108 of the PCB substrate 106, and the

12




connection termnals 108 of the PCB substrate 106, and

the 12 ends 102c are connected to ground patterns 202

of the main substrate 200 to electrically shield the

entire mcrophone as a Faraday cup that prevents the

out si de noise frombeing introduced into the

m cr ophone. Thus, in the case where the MENS

m crophone package 100 is applied to a cellular phone,

even when an antenna and the m crophone are adjacent

to each other, a RF noise of the antenna is prevented

frombeing introduced into the antenna, to nmaintain
endgob@lsoand gaahétiyed char gcpenilsphtsevhs a2p?oddctthe main

[0035] Referring to FIG 3, power is supplied through
Subwﬂéa*ﬁbm%@Ot‘é@rrﬁgaptah@a%hlé gﬁéah@ teenieRdll rer ghareehone

main  substrate 200 to the MEMS m crophone package 10Q0
as FplURf Y oCUR hedai R SUBELT dthe ZU{ESJ-&?F AreGphirale Peing

. . bias voltage enerated by the voltage pu of the
mt%?%ec‘hiﬁ?t?o Ghe H36FPRAC Fo t Wéu%/EI\/Eg ni’rfg? %‘Fcﬁﬂé‘&iﬁ?iep the

0t t | ectri h . bet t Kk
MEM |I5%%9r nel{enaéjeadjﬁﬁgfﬁ ;LIQO:‘% gfsa[ﬁ%g:ﬁ'\}@ﬁg tvébfn-e«‘ig rcoegﬁ a%C ﬁ)lhb)ne,

1 0036]. \When .an [essure

even(ﬁhgn drl ~antenna FR%XEEE'Bﬁcéggﬁéﬁ%ca e & acenésﬁf each
i ntroduced 1nto the i'nner Spacte through t-he soun

oth%l eal%a’n(;irkee gf aF&HE?‘%’Ht%fnné%hhei%E&%%ﬁEQ@hQEng'ﬂe&ng

vi brates and capacitance an et ween t

int S AR AN AN Hhe, hagk, Pl aéc?-maiﬂl%i%?ﬁﬂfi af o€ quality

capacitance is anplified as electrica
characteristics of a product.

[0035] Referring to FIG. 3, power 1is supplied through
the power terminal and the ground terminal from the main
substrate 200 to the MEMS microphone package 100 mounted to
‘the main substrate 200, an appropriate bias veoltage
generated by the voltage pump of the ASIC chip 20 is applied
to the MEMS microphone chip 10 to generate electric charges
between the back plate and the diaphragm of the MEMS
microphone chip 10.

[0036] When an exterior acoustic pressure 1is introduced
into the innér space through the sound hole 102a, the

diaphragm of the MEMS microphone chip 10 vibrates and

capacitance changes between the diaphragm and the back plate,

The change of the capacitance is amplified as electrical

signals in the buffer amplifier of the ASIC chip 20 and

output to the main substrate 200 through the output terminal.
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signals in the buffer anplifier of the ASIC chip 20
and output to the nmain substrate 200 through the
output termnal. 13 [0037] FIG 7 is a cut-away
perspective view illustrating a MEMS m crophone
package according to another enbodi nent of the
present invention. FIG 8 is a cross- sectional view
illustrating the MEMS nmi crophone package according to
t he enbodi nent of FIG 7. [0038] Referring to FIGs. 7
and 8, the MEMS mi crophone package according to this
enbodi nent, includes a tetragonal contai ner-shaped
[QAFE 10BIGa metal hesh 410, catsupport pkizpecidea PEBew
substrate 106. The tetragonal container-shaped netal
1l legseatiow MBS gpegtathias gragkagsi AdRprgangs tangnother
open-si de_ends 102c having chanfered_edges for easy
emb%weffﬁg of AL§GURFIFSINE 10PN S W -sposél-i F al ot (‘fﬁﬁoéis‘
t he case 102. . The netal nmesh 110 grevents a forei

Sec%b‘fréfi:]t 6T béﬂ'?ﬂ@StF?w’H%‘ﬁuct&F i FEYSan™ nheR R Ypac®? kage
aceq e pos SU3E eg@%‘&éﬁg%?zgae#ﬁe P pace bet woen t he
{Woég%ngggﬁ%ﬁigg%ﬁg?m ng Ef ﬁi s gce)ﬁb%g o ?neeznjtl\éEr
P G by 08 A R s ad T Om g B redue é%ﬂal
conﬁﬂ%@%ﬁéﬁ%é% hole 1024 d-it Qneté?ue e Ss%%%%’rt B4,

dding thée metal nmesh 110 for preventing a foreign
andOQJQQEB substrate 106. The tetragonal container-shaped

hone

metal case 102 has an open-side for receiving parts and
open—side ends 102c¢ having chamfered edges for easy curling.
2 sound hole 10Z2a is disposed in a kottom of the case 102.
The metal mesh 110 prevents a foreign object from being
introduced into an inner space through a sound hole 102a.
The support 104 supports the PCB substrate 106 to define a
space between the case 102 and the PCB substrate 106.

[0039] The MEMS microphone package according to this
embodiment can further improve shielding performance and
prevent a foreign object and a RF noise from being
introduced through the sound hole 102a into the inner space,
by adding the metal mesh 110 for preventing a foreign object
from being introduced through the sound hole 10Z2a into the
inner space and blocking outside noise, to the structure of

the embodiment illustrated in FIG. 2.
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from being introduced through the sound hole 102a into
the inner space and bl ocki ng outside noise, to the
structure of the enbodinent illustrated in FIG 2. 14
[ 0040] The m crophone package of this enbodinent is
the sanme as that of the previous enbodi nent except
that the netal nmesh 110 is added to prevent a foreign
object or the RF noise frombeing introduced into the
i nner space through the sound hole 102a. Thus, the
sanme part as those in the description of the previous
enbodi nent will be omtted. [0041] The MEMS m crophone
[P AageTlae coi dioghtme t hbackpyeseht thaveptbodiment is the
manuf act ured through the curling process where the
samgn@softhate adt dlhecageevsoehanfigpddnant cxagpdd, that the
shields the MEMS m crophone chip therein against
metaktmesial L1hoi seaddegr bat PYeVapF ove fPKB1gBURRIGGAI PEY the
by directly connecting the bent ends of the case to
RE peks fraf FPBHIRFE ot F qu:df%f}@upl%n%mi%wgh
the m crophon ackage to  the main board. [0042] .
the LRPPRAUNGETy L 0aRen (RENENE TFOhHRTE patkEBEof 17t fig®

nt i ti i lied.t i ti fi ds,
des@f N JH B2 PRe\ 3 oPBPERERALRP ORI SR Gl e’ 49

[dHfl"]emi"Hg Lis R'fni%‘%’g%%o%fe tESCQQ 22%%%9@#@ NG the

I ntroduced into the t'enna even nna an

p_regél?c nlrwé}m € q{a%u%cg 2 tthQ:o%%‘Plh t@lteh%rurltil?l%r %J@écess
mal ntal ni ng the excellent -

where the end of the metal case is chamfered and clamped,
shields the MEMS microphone chip therein against external
noise to greatly improve the sound quality, by directly
connecting the bent ends of the case to the main board to
form a Faraday cup when mounting the microphone package to
the main board.

[0042] Particularly, when the MEMS microphone package of
the present invention is applied to communication fields,
the noise-blocking performance is improved by preventing the
RF noise of the antenna from being introduced into the
antenna even when the antenna and the microphone are
adjacent to each other, thereby maintaining the excellent
sound quality.

{0043] Also, according to the present invention, when

the MEMS microphone chip'is packaged, manufacturing costs

are reduced without an additional manufacturing facility,
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sound quality. [0043] Al so, according to the present
i nvention, when the MEMS m crophone chip is packaged,
manuf acturing costs are reduced wthout an additiona
manufacturing facility, 15 and when the curling
operation is perforned, the ends of the tetragona
cont ai ner-shaped case are prevented from overl apping
t he adjacent ends, so that the curling operation is
easily performed and the deformation of the case due
to the support in the curling operation is prevented.
[0044] It will be apparent to those skilled in the art
and taan vidrd owyr liodi Ppeaekons andevafdatsdnstirarriss wddehe
in the present invention. Thus, it is intended that
tet¥ 3ot les e FOTLLRARERT FbAPeGYers Sthe ABEI f | RERTYHLhnd from
variations of this invention provided they cone
OVe} IR MY ﬁéles@&@@ceptt ﬁ@dSapﬁeng%ﬂt cthaf s q peeration
equj val ent What is_clained is

is %Pamopﬁﬁﬁm?%a?ngyg?%nféemﬁ%sl?ﬁ*c?fépﬁéﬁecasscﬁgaeto

r S|n tetr onal con%alner sha e case
ehe FRIRIGSL 19 anOOPﬁgg ek i T
wamr SPQC :L:Li‘”%e o %redcoe”&ge Ef?flf&?“lﬁ' dBt Qre

easily perform a cd perati

that various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and wvariations of this
invention provided they coﬁe within the scdpe of the

appended claims and their equivalents.
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a printed circuit board (PCB) substrate to which a
MEMS m crophone chip and an application specific
integrated circuit (ASIC) chip are nounted, the PCB
substrate being inserted into the netal case; and a
support configured to support the PCB substrate in the
curling operation and define a space between the netal
case and the PCB substrate. 2. The MEMS microphone
package of claim1l, wherein the tetragona
cont ai ner-shaped netal case having the open-side

What Eanptasmed ¥pur chanfered edges on the open-side, for
preventing ends of respective surfaces of the case
fromoverlapping ends of adjacent surfaces of the
case in the curling operation; and a sound hole in a
ant t ofn B CFRe LRG3 MeRARERE: nﬁgﬁzaﬁ%néM&g‘éﬁag@Cd%ophone

aim2, further conprising a netal nmesh for
paCkaE?eﬁ%%ﬁ?+ﬁﬂ%9forelgn obj ect and an 17 el ectronmgnetic

wave, from in |ntrodu ed i,nto.the inne ace
pove LR, so%nt&m& e N Caseﬁée

o soHEECRMRE RS 5131 R, ML B MR e on

the oﬁéﬁi§£§e o éJE&f?3§é¥%$%%F%t%ur§Qﬁg ofepdpeLi ve

pattern for connection to the netal case is provided

50 - ibawadas yr 8l @NBLAGH SWCRACesuBhEra €ONRBCHIEN a MEMS
termnals including a power (Vdd) term nal, an output

microphone chip and an application specific integrated circuit

n open-side

(ASIC}) chip are mounted, the PCB substrate being inserted into
the metal case; and

a support configured to support the PCB substrate in the
curling operation and define a space between the metal case and

the PCB substrate.

2. The MEMS microphone package of claim 1, wherein the
tetragonal container-shaped metal case having the open-side
comprises:

four chamfered edges on the open-side, for preventing ends
of respective surfaces of the case from overlapping ends of
adjacent surfaces of the case in the curling operation; and

a sound hole in a bottom of the case.

3. The MEMS wmicrophone package of claim 2, further

comprising a metal mesh for preventing a foreign object and an
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termnal, and a ground (G\D) term nal are provided to

a center of the surface having the boundary. 5. The

MEMS m cr ophone package of claim4, wherein the MENMS

m crophone chip conprises: a back plate disposed on a

silicon wafer using a MEMS technol ogy; and then a

di aphragmwith a spacer di sposed between the di aphragm

and the back plate, and the ASIC chip conprises: a

vol tage punp providing a bias voltage such that the

MEMS m crophone chip serves as a condenser
electmm@mﬁe warrl Broufpeinanphifpéncedplintyi Ageopnner space

npedance-mat ching an electrical sound signa

throu%%t%%@é%mﬁﬁiéﬁéﬁ e tREMB2AFer ophone chip to provide

t he signals through the connection termnals to an
out si de. 18

4. The MEMS microphone package of c¢laim 1, wherein the
MEMS microphone chip and the ASIC c¢hip are mounted to a surface
of the PCB substrate, and a conductive pattern for connection to
the metal case is provided to a boundary of ancther surface, and
connection terminals including a power (Vdd) terminal, an output
terminai, and a ground (GND) terminal are provided to a center of

the surface having the boundary.

5. The MEMS microphone package of claim 4, wherein the
MEMS microphone chip comprises:

a back plate disposed on a silicon wafer using a MEMS
technology; and then

a diaphragm with a spacer disposed between the diaphragm and
the back plate, and

the ASIC chip comprises:

a voltage pump providing a bilas voltage such that the MEMS
microphone chip serves as a condenser microphone; and

a buffer amplifier amplifying or impedance-matching an
electrical sound signal detected through the MEMS microphone chip
to provide the signals through the connection terminals to an

outside.
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