MEMS M CROPHONE PACKAGE HAVI NG SOUND HOLE | N PCB

BACKGROUND OF THE | NVENTION Field of the invention

[ 0001] The present invention relates to a micro

el ectro nechani cal systens (MEMS) m crophone package,
920088Rd3frore particularly, to a MEMS microphone padk&§@807896-6

that can ground-connect a netal case to a main board

usi ng an assenbly process including bending and

cl anpi ng an end of the case and provide a sound hol e

to a printed circuit board (PCB) to vary a nounting

gtng?%ﬁ g%%&%nggéénéﬁrlg?%ﬁ% ?@@ Lf(%g‘i ggogé%hr agm

~and a back plate. The di aphragm has a fl exible
menbrane attached to a side electrode and is vibrated
by an acousti cearrsune. oFhembank/eNTabs | s spaced
apart fromthe di aphragmthrough a spacer and faces
each other. The di aphragm and the back plate form

. N aral | el electrode 'plates of a condenser and provide
Ei——ﬁ#%%ﬂﬂﬁb£&ﬁ§£§%%5betmeen the both el ectrode plates by
yi a ta the bot h el ectrode p| ates qr
. ﬁggﬁngélec %etg% ﬁ@nofr?%%hﬁ%t% eI@ct%%) g~ electro
meChQIIl?(t-a’Q’-S §§J§@ex@s geqﬁﬁﬂé) Co@ﬁ%r}%%hoﬂécr and more
) assenbled in a curling manner ere a diap ragn1 a
partspacaily,a base Iveds b&ﬁ%r@bﬁ&x@e 2aBasge 2,traRd @aPCBrbanda-
whi ch an electric circuit 1s nounted are sequentially
connetcketetml acdseKR Pad end iNaboafdt OQﬁE’R_;SQKR assembly process
10-2007-0111429

including bending and clamping an end of the case and provide a

sound hole to a printed circuit board {(PCB) to vary a mounting

method.

Description of the Related Art

[0002] Generally, a condenser microphone includes a diaphragm

~and a back plate. The diaphragm has a fiexible membrane attached

' to a side electrode and is vibrated by an acoustic pressure. The
back plate is spaced apart from the diaphragm through a spacer
and faces each oﬁher. The diaphragm and the bgck plate form
parallel electrode plates of a condenser and provide relectric
charges between the both electrode plates by applying a DC
lvol‘tage to the both electrode plates or forming an electret at
- one of the both electrode plates. Such a general condenser
microphone is assembled in a curling manner where a diaphragm, a
spacer, a base 1, a back plate, a base 2, and‘a PCB to which an

electric circuit 1s mounted are sequentially stacked on a

KR Patent No. 10-0982239 7 KR 10~-2007-0111429




9200800336S&x200807896-6 cylindrical case and then an

end of the case is bent and cl anped toward t he PCB.

[0003] In a conpleted condenser microphone assenbly, a

di stance between the di aphragm and the back plate is
920088R3AGed by an external acoustic pressure, and t3@R0807896-6

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.

A conde m cr ophone in_comuni cat |
cylighaiihy SR TRETER €1 Rt ot (R P81 o B o BdaReed
towd@hatgem¢@$ a hi gh nol ecul ar nmenbrane. Such condenser

m crophones are economcal, but there is alimt to

[O0DR] at uhi zat | edmp Tty fdﬁnmtséenemﬂtm@tdﬂé zaidsennof;, a
a m crophone, _an electrical capacity structure_is
distppgfi betivenn alei |digphragherndntize dbacls hplpeausisnghanged by’
- sem conduct or - manuf act uri ng technol ogy and a
; an ﬁﬁEFBﬁﬁ%hl%ﬁ9ﬁf9%§chﬁéF%@?reﬂTn%?delé@?ﬁlcﬁﬁpé%&ﬁﬁHQPy of a

oL LS, L0, SR e
_ proc8b9é8999n§nCéﬂéﬁ%fﬂéﬂcéyéuﬁéc%ég%ﬁf%og%?é£4féQ gnals are

agal nst exterior I nterference. A technol’ogy

provifle paskagidiggar 6EMR NrEmrherec8di fdumstdics 9&:@§§§1ré n
U.S. Patent No. 6,781,231, entitled
[ 0004 TROEL EGTROM=CHAN GAIphBYSTEMBACKAGEMiTHation products
ENVI RONVENTAL AND | NTERFERENCE SHI ELD', issued on
inclypgepsin 2alectumd. tRetedsi Agrned FPG 2 bagjuahl st aVENgh a high

rophone package i s achjeved in the nanner where a
mﬂeﬁ‘éﬁ i n‘@e‘i"%raﬁ'ﬁr- % U AVUERSRY FLEasehaes n%‘F%d‘F‘Ff@“"é“lfal

- but Iﬁ r%t e{g QIO'li:l'uq__togég2%%1@?&1%19}:122%%710911114%8113, for extreme

miniaturization of a microphone, an electrical capacity structu:eﬁ
.is realized on a silicon wafer in a die shape wusing a
semiconductor-manufacturing technology and a micromachining
technology. Thié electrical capacity structure is referred to as
.a silicon condenser microphone chip or a MEMS miérophone chip.
, Such MEMS microphone chips must be ‘packaged for protection
-against exterior interference.

[0005] A technology of packaging a MEMS microphone chip is

- . disclosed in U.s. Patent No. 6,781,231, entitled

““MICROELECTROMECHANICAL SYSTEM PACKAGE WITH ENVIRONMENTAL AND
INTERFERENCE SHIELD”, issued on August 24, 2004. Referring to
- FIG. 1, such a MEMS microphone package iz achieved in the manner

where a housing is formed by attaching a case 34 including a
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conductive layer or a conductor to a PCB substrate 32
t hrough a conductive adhesive 36. A MEMS m crophone
chip 10 and an application specific integrated circuit
(ASIC) 20 are nounted to the PCB substrate 32. The
92008AGREH 20 is configured to electrically drive thE8GREREO7826-6
m cr ophone chip 10 and process signals. The case 34
i ncluding a sound hole 34a is attached to the PCB
substrate 32 through the adhesive 36 to protect the
MEMS m crophone chip 10 therein. SUWARY CF THE
| NVENTI ON r0006] .Accordj ngly he present
condiR YR | Vs %1 PoctBIOCEoR MM BPerOBRTE Badhaglrouen 2
' hal-e in t ntially
R R e i
appldtsabmnipagesief ihbegralat edratit (Asf®0o late mounted to
~ packagi ng a MEM5S m crophone chip and manufacturing a
the MERGsubsOrreplone . paChkaghs BT cir disngohdigured ateedlactrically
. the case of a nmethod of attaching a case to a PCB
drivgyble M wickorhonshesiny & ornRePaPAgSs whigial§e The case

.m crophone pac e is noynted t nmai n, bo
2 1 PR S oPRES < BB et e TBoREr Pl bt Fage 32
_ e t i r I :
ehrolgh (PAE, MIRSEX fd BT MY dmd, hldEBhone ohip 10
therfrticularly, in 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 RE noise
of the antenna & ‘ | AR BHE

nm crophone. Thus, 3 KR Pat ent No. 10-0982239KR
[09%E b o< PPERidwdy, the present invention is directed to a

MEMS microphone package having a sound hole in a PCB that

substqntially obviates one or more problems due to limitations
and disadvantages of the related art.

{00071 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 is mounted to a
main board, external noise is introduced into a PCB of a.
dielectric between the case and the main board to reduce
shielding effect for blocking the external noise. Particularly,
in 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 micrephone becaﬁse of mechanical conditions thereof, a RF noise

_of'the antenna is easily introduced into the microphone. Thus,'
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shi el ding of the m crophone against the RE noise is
nore i nportant. However, there is a limtation for
related art HEMS mi crophone packages to neet this
requirenent. [0008] Also, a MEMS microphone
92008p&Ek@gi ng net hod including attaching a case toS&2PER07896-6

substrate with an adhesive or welding is different
froma cheap curling operation where a netal case is
bent and conponents are fixed in the netal case to
assenbl e a m crophone. Thus, new nmechani cal equi pment

requi red for the attaching or the welding, thereb

. 1S, .oy
shiciRingadihg B | B RPRGEE f 8P Hew REnuRBCtH ISR (Pnelore
,impoL:QQIQ’g.] /'\[fo»f% C’t .t%fery@spgeiﬁngté{]'\/oenn.ttloorn rleslagzgg ﬁr]: MEMS

provide a VB “mi Cr'ophone “package ‘having a soun ol'e
micrbPnénfRciibsNeSardRIQY e 8k S fin@Cki NY
characteristics and -reduce manufacturing costs
“{copghoublan, addi MEMAakioBGpH@Esd UphBBadag) | mbkyhody including
: directly nounting a netal case of the MEMS m crophone
attaghtkige 5@ fmin BFaribgsicageavtth | $mga@rasdess owherdding
ap_end of the netal case.is bent and clanped in a

is diphiefstdef iRmc R ophRAR -AILeRE| PREFHricRekbere arfpd) case is
Addi.ti onal advant age obj ect and _features_of _the
vent{ Sl M RoR NS LA ATt RS Ropareerh PheSasScrPiemate 2
micr¥de f ol hons, angd, it dpaht o | LeREGAUR aRPATRALE LR for the
those having ordinary skill in“the art upon
 atta€kdig @t iR Gklthfgf OtheMeg iGicréBYikg heardied fdoem for a
~ practice of the invention. The objectives and ot her
new pavaacdyedngf Like. i nvention may be realized and
att ai ned bé_the structure particularly pointed out in
1000 \wint eRigescPEptihen RIRPSEIta) HVEAeDf igs Y| pragide a

' t he appended dr.awi ngs. ., KR Pat ent .. 10- 09822394KR,

MEMS 1‘6%%%1%&5&?9286%’6%3%@%3%%9@ a Piyo Pt o can

1mpr&ed GYL NSS! @%{k_ﬁ%&%&@%?i@ﬁ adyant a9es. ANdL A fkacturing
accordance wt he purpose o The*Thven I'on, as

. cost£MPOh&t ! DEPAd 0ha0CahLREELEBIE) NfadBE, By directly

‘ provi ded a MEMS m crophone package 1ncluding: a

- mountBig agonétalC ofisd Nef - ShapeeMaatidr GaSQehdUcRgg8Nto a main

' open-side to insert conmponents into an inner space,

boardintk isng ranfuarlédge padoonass hehepenarsi ael taf adsd Imetpér tesm is
a curling operation; a PCB substrate to which a MEMS

bent #ngt SERBREACHR p? ARMASHSAS| Tl eRPRNUIST 2B ERP &89 (BT =8 -

str(%f heing inserted into the netal case and
I"@g’a i nf L 30RA T PRSP SRIECHG” arf™Ext EFaosouRt; the
- inver1S2 SUPPOEL GQRT I QLR L0 SUPPOLL 1AE IR AURRILA! Gnicn
I'n the curl'hg operation and defi he a space between

- folldwde Rt ah £ase A HReREBagHPSILANS those having ordinary
skill in the art upon examination of the following or may be
'.'_ learned from practice of the invention. The objectives and other
adva;ltages of the invention may be realized and attained by the

structure particularly peointed out in the written description and

claims hereof as well as the appended drawings.
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[0012] The MEMS m crophone chip and the ASIC chip may
be nmounted 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
92008@@adection terminals including a power (Vdd) té&ERPABPT826-6

an output termnal, and a ground (G\ND) term nal may be
provided to a center of the surface having the

boundary. [0013] The MEMS m crophone chip may

i ncl udes a back plate disposed on a silicon wafer

usi ng a HENMS technol ogy; and then a diaphragmwith a

W%%ﬂ:er T8i epbietre b%"t‘%ﬁa%n"kﬂ?é:tﬁl a?mﬁir RfeEn@IvRatHIREK and in

l.at e ncl ude; .a voltage

t ASIC
acooB B A0 BRacRUoPtaneotushe R T RERENE nEEPBPRERe "

broaglﬂyp d%%E)f?ée@shér&ﬂpdegﬁ@fe m cr %EB@E&& q a0d @Bufdieh oohone
anplifier KR Patent ‘No.” 10- 09822395KR 10-2007- 011142

packagpl i fydIR@iog: i nPpedanGegdrbehi Bshali ireshipsdl raund case
signal detected through the HEVMS m crophone chip to

‘havipgoy dwearheidieghal gentosghpohenconmget eoniteemspalcs, and
to an outside. [0014] It is to be understood that

a  chigtirrefe omer é@b.h@eg@ﬂ@ﬁwl%swusﬁﬁbwaﬁaraﬁ%ﬂ a curling

opex LA TR 8oL B oSS LELLET, SIS BLESEDL: onip ans an

ASIC'EBEBd§§EtﬁdeE%&'d@gé“%%?%%ﬂ%ﬁ%%% a%?%ﬁ?cip%%§26d into the
i nvention as clal I'P

me ta DRAYEAGSnd having a sound hole for introducing an external

sound; 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.

_[0012] The MEMS microphone chip and the ASIC chip may be
mounted to a surface of .the PCB substrate, and a conductive
pattern for connection to the metal case may be provided to a
boundary of another surface, and connection terminals including a
power (Vdd) terminal, an output terminal, and a ground (GND)
terminal may be prbvided to a center of the surface having the
boundary.

[0013] The MEMS microphone c¢hip may includes a back plate
-disposed on a silicon wafer using a MEMS technology; and then_é
-diaphragm with a spacer disposed between the diaphragm and the

back plate, and the ASIC chip may include: a voltage pump
providing a bias voltage such that the MEMS microphone chip

serves as a condenser microphone; and a Dbuffer amplifier
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[ 0015] The acconpanyi ng draw ngs, which are included

to provide a further understanding of the invention

and are incorporated in and constitute a part of this

application, illustrate enbodi nent(s) of the invention
92008@md3¢ oget her with the description serve to explS&A0BAg896-6

principle of the invention. In the draw ngs: [ 0016]

FIG 1 is a cross-sectional viewillustrating a

related art HEMS mi crophone package; [0017] FIG 2

is a cut-away perspective view illustrating a HEMS

m_cr ophone package having a sound hole in a PCB
amplAEERqi 7§ t smRPCHHFOHATSRE NS %Wua%&P€§éh?a}nV%%¥¥5n519“al

8 r0ss-s ctlon v em1|IIu tratin
detelERE TGP anE HELRABLSTRNIRS SPeBuka Mor et Bepiofas
throﬁ%ﬁ%{jé NGnhQcflo fMROd:NERL 0f L& eaent 'nVem' on; 6

KR Pat ent No. 10-0982239KR 10-2007-0111429 . [0019]
(06143 4rtsia oot bdd Usidationy anslEhxdgaimepleneral

package having a sound hole in a PCB according to an
descenpothmentl dhet hel jprdgentiecavked idgscription 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

[0015] 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 togefher with the
.description serve to explain the principlé of the invention. In

~the drawings:

f0016] FIG. 1 is a cross-sectional view illustrating a

- related art MEMS microphone package;

[0017} FIG. 2 is a cﬁt—away persﬁective view illustrating a

MEMS microphone package having a sound hole in a PCB according to
" an embodimentrof the present invention;

{0018] FIG. 3 is a cross-sectional view illustrating a MEMS

microphone package having a sound hole in a PCB according to an

embodiment of the present invention;

KR Patent No. 10-0982239 KR 10-2007-0111429




[0020] FIG 5 is a perspective viewillustrating a

case used in a HEMS m crophone package having a sound

hole in a PCB according to an enbodi nent of the

present invention; and [0021] FIG 6 is a
92008peBspective view illustrating a support used i 8GZ0PENEB6-6

m cr ophone package having a sound hole in a PCB

according to an enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0022]

Ref erence will now be made in detail to the preferred

enbodi nents of the present invention, exanples of

[0Q}Rlch-Fig-e 4 [Usust batédni niehel lbosdmpaipong MEMH migsrophone

Wher ever possible, the same reference nunbers will be
packags PARPGughSeunth&odratings PEB PEFRFAIRY t e dakpdinent

like garts. m[:Ig)OOZ_S] FIG 2 is a-cut-away perspective

|
of tl%/ei‘ Swr Pl ust Path ngy H HEMB mi crophone package 100 havi ng

rodgojounddiolse ;1062 idl. 2,Re8 a‘&@g&«dwﬂué&a?&n OB 5ed

of the present invention. ge IS a cross-sectional

in avieEws | hiskophong e kEEMS HEwhePhoneRaekags1d0@n a pcB

‘ havi ng the sound hole 106a in the PCB according to

- accondiewy énbedi emnidiofertthefprhseptesanienimventibhG addi s a
bottomview illustrating the HEMS m crophone package

[002330 h&iGhg & hisseurkdsplectiv6a vilavwt H IPGB raténe dengupport -

t he embodi nent of the presentinvention. i
used in a MEMS microphone package having a sound hole in a PCB

according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

{00221 Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
 i;lustrated in the acéompanying drawings. Wherever possible, the
.éame reference-numberS'will be used throughout fhe drawings to
'refeﬁ to the same or like parts.
[0023] FIG. 2 is a cut-away perspectiﬁe view illustrating a
MEMS microphone package 100 having a sound hole 106a in a PCB
. according to an embodiment of the present invention. FIG. 3 is a
éross~sectionél view illustrating the MEMS microphone package 100
:ﬁéving the sound hole 106a in the PCB according to then
emﬁodiment of the present invention. FIG. 4 is a bottom view
illustrating the MEMS microphone package 100 having the sound
hole 106a in the PCB accordiﬁg to the embodiment of the present

_inventiqn.
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[0024] Referring to FIGs. 2 through 4, a tetragona

condenser m crophone according to the present

i nvention includes a tetragonal contai ner-shaped case

102, a PCB substrate 106, and a support 104. The
92008p@BBagonal contai ner-shaped case 102 has an op&&28P8@7826-6

for receiving parts and open-side ends 102c havi ng

chanfered edges for easy curling. The PCB substrate

106 includes the sound hole 106a and is inserted into

the case 102, and a MEMS m crophone chip 10 and an

ASI C chip 20 are nounted to the PCB substrate 106. The

[082dbor Redomr St for F368 he? PR Qs thr afe L eDBRIB deFPRESRSST

. bet th 02 d the PCB hstr at 06.
mice3BR5E: "RISImY L §or ehds BRfettt, cvaittathos fglides =

tetrhBob D3:GLARRRDELAAGK AR 1Q02aCG0pdl NG A e REBSCRbA
tetrfgeentioﬁﬁﬁhgggag?-tet?%%ﬁhgﬁzshape mﬁ?% %%u? 2
suppOpeni1side. e €as@qbddii Rehudeset henhdur edgesid02bs an
of the open side and a sound hole 102a. The four edges
opentB2die arferchardedivédyt @aprteventd t fieen-esigect ¢énds eh@2c 1baging
from overl appi ng the adjacent ends 102c when curli ng.
chanfpped|edRerefPrng2sy Frding, tHee SAFhEubstoatedd 6 includes
tetragonal .ring shape ,and is djsposed betwe a botto
the gpupd digie 058220041 HEPEESEUTRLT A0 FOB° af ¢ ddPinds S
i cr8Bnb AL, 5P PREELS bsLateq 108 whenpc
mlcr%ﬂ?+$€gé¥%g gﬁd§H€o§§.R$ﬁat°§§§ ?ﬁgé%?c?%g or%_packageP .
subsiBc@cay.di Rget QuihrbneaeglphHVentiRn pcs saRdt Mdeed 06 to
, to prevent the respective ends 102c from overl appi ng
defihbea agjacebketends 42 caskenoe ushd nthe tHoEr ebysjrahd dicsg
an easy curling operation and preventing deformation
[0925} heRedeer g tudi® the HwppmtallGesguiliOdg tped in the
., curling. KR Patent No. 10-09822398KR 10-2007-0111429
nicrpplos Fafdases 190becrardindaq fdeudESsehE SOURTF 181 e RS @
...106a for, introducing an external und, _in cent.er "
- eerrgpefal gl \ELE R BBeRoneotn p 00 dat | HE SR s, the
7 fouri@d@é@ 1%1'6@1:1’19 gpeﬁrrrsfjﬁ%eaﬂ& gh@ofr@h%ligsﬁ.bgg.e G four

_ conductive pattern tor connection to the case 102 is
 edgeProoisledd enamberedary lvanet bee sdbfaataveadids 102¢ from
: connection termnals 108 including a power (Vdd)
overl@pmimalthecandgatent drefsniloak anen acwridugd ( GND)
. terminal are provided to a center of the surface for
10938 coneffentivg pax thdon. SAl theughrephetf 80t kahnecielormaonal
.. termnals 108 are exemplified in this enbodi nent, tQﬁ
- Ting nghiRe 19 the COMRSEC GRTYERRI RaPetiYB Hhytife epssy 1V2 and
' e_accordin o_application. The MEMS m crqphone
tne K SR R0k AR R T, B Al chisistr S0 Dgorte cthe
PCB g@%ﬁt?%@éelb% &ﬂ{QPdc&ghfh | {1 £0RnMaT QroUsi NOTR. MEVR,  the
- technol ogy, an then a spdacer 1s Por med bet ween t he
" micr&brRply agarrask t heobatdepbiahg. thechS! GreBeRr 2Gdvention is
connected to the MEMS m crophone chip 10 to process
conf Bheodd | tal pisdgad thelhespSk€ichi pndd Loetudesmaoverlapping
vol tage punp and a buffer anplifier. The voltage punp -
- the pdiwterts ends aiOfol vhge suchindat théreeENS IHiGiggh@re easy
: chi'p-10 serves as a condenser nmicrophone. The buffer
- curling|qRqrEtisnpRrd BEeBPnt Hsk difCE Rt eRe 8T eFBR PTG 102 due
- tsound si%n§I§ aetecte throigh the MEMS m crophone
© the i PP o L PF o PR HE*Ssi“YRATEt hr ough t he connecti on
— terminals 108 to the outside. The protruding
connection termnals 108 are adapted for surface
mounting to a main substrate 200. [ 0028] The
tetragonal ring-shaped support 104 is inserted into
KR Patémt (N2 1 aford82888t ai ner - shaped netal caseKBORO+AAAQ7mP111429
: t he '
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open-si de, then the PCB substrate 106 having the MEMS

m crophone chip 10 and the ASIC chip 20 that are

surface-nounted is inserted and di sposed on the
920088%pPort 104, and then the ends 102c are bent tE&RAPABO7836-6

the PCB substrate 106 through the curling to closely

contact the conductive pattern, so that the HEMS

m crophone package 100 is conpl et ed. [0029] In the

conpl eted HEMS m crophone package 100 according to

' il d i FIGs. 2 th
okl RS LhLiet s T e 2 eston S e ..
intrB@S?fr%B ShbgtL n%llosg;é#al‘& which, cLgult gonpopent Srrﬁé SMEMS

surface-nounted and hes the rnner space, and the

micr8pEend QG pARe bAd CHAS ALRNAGL Yol Bré heoRPERas¥BShI atieface
106 through the curling. [0030] , -As illustrated

of tha PFESsubstkthee HEMS miaccophocel pagkagerd Ofor Scompgptédn to
to the main substrate 200, having a sound hol e 200a
the fgpej aPRodacPrgvidexiernabowslany, athrannfhea surfager and

[ hnol SMI. | deri hod. Th
conn{RUILTGL SETOl o0y, (M) o1 & 2ol der] Bl hot THAE, o
4 ' t dj :
oucogDA Sy e, TP SUBSLESH © GO0, COLERBRONU20 oyl Ra o o

| centébeogngﬁelgﬁ¥fégéafa%nQﬁgt%gnﬁgcgiéﬁ”ﬁgﬁﬁgﬂhgrn%l%ﬁquﬁ the
the main substrate 200 to electrically shield the

four etdhta-tctr ephones as 1@sFaradayemin dileat i pr e teSabiokidnent,
out si de noi se frombeing introduced into the

the musbephaorfe. tithuseniertive cosmigedse 10fe wENMSbe 2 or more
m_crophone package 100 is a@glied to a ce|lular phaone

| accopdERg viReRPRALGAE B NG MEUS ESTARIGNE SPEP ot dasiiides @
mack! G150 BCL aBGaloh S o d 501 000N 35 AR on
ISiliggﬁn aEQErqgﬂﬁgdeJnﬁﬁMéh%eQﬂLSQ ' ,tgn %%EﬁiQ1gQBchn is
- sound quality characteristics of @ product.
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 conmection terminals.
108 to the outside. The protruding connection terminals 108 are
édapted for surface mounting to a main substrate 200.

[0028] The tetragonal ring-shaped support 104 1is inserted

'intQ the tetragonal container-shaped metal case 102 having the
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[0031] Referring to FIG 3, power is supplied through

the power terminal and the ground terminal fromthe

‘mai n substrate 200 to the MEMS m cr ophone package 100

nounted to the main substrate 200, an appropriate bias _
 92008Q0B8age generated by the voltage punp of the ASGEOEAPPHBI6-6

20 is applied to the HEMS m crophone chip 10 to

generate electric charges between the back plate and

t he di aphragm of the MEMS m crophone chip 10.

[0032] When an exterior acoustic pressure is

i ntroduced into the inner space through the sound hol

openzgpde andrahdhofiRl FYPEE RIS, L 0fh Badt Aphi iy MESF f“ﬁgrophone
ChlpH B/Sar% c‘cbepHQES c?rﬂ' &%otﬁ gl‘g]t:ees a %ggzagmée@qqg 11:hs1erted

anges tV\EEﬂ Iapnragm an ate

and QEQEQ§@&”0&'EEeC§Q€§6£é”Eﬁ% '%nﬁ”ﬁhéﬂ'éﬁbfghdﬂ Q@bEl gak pent
sighals in the b er anpl’ifier of the ASIC chip 20

towadad tidl petr t eubfie-dtRl N166bThi-atigh 2@Bet Npighgt eo closely
out put termnal. [0033] The HEMS m crophone package

contaetortdiengedraiucte vpr asarfteringyesr | ¢hat mehef aEY§ eehicrophone
t hrough the curling process where the end of the netal

packggeel §% ishgareteeend cl anped, shields the HEMS

oL POt S REEE R e 5 Ba i 1 Gocoraing
to tEQQnﬁSEﬁé‘L‘J égﬂeldﬂ%@trseg of kB@spazsetrL Qdgne 4rmltaeb%%gort

forma Faraday cup en nounting the m crophone

104 ﬂ@C kagert&u the oBd Nedharthz and 0834 orkar ttheulrasl Bubstrate
when the HEMS m cr ophone package having the sound hol e

106 itn whécPCBiofuithecqgupesentsi avensuofadcs-mappitiedd and fefines
KR Pat ent No. 10-0982239KR 10-2007-0111429 )
the épneminiras oAnfli Ehelssndhel (sl seehiipckiage peaticitaidéh the
roved bg greventlng the RF noi se of the antenna
ntp o}

PCB ?V%ﬁ£%§¥héoﬁ M FenEHTLh®Iant enna even when t he
o8P 108 AR 1S LA SRLOEE o M 20ER AN ok
100 is mounted to the main substrate 200, having a sound hole
- 200a for introducing an external sound, through a surface
'faounting technology (SMT) or a soldering method. Thus, the MEMS
Vmicrophone 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 ends 102c are connected to ground
- patterns 202 of the main substrate 200 to electrically éhield the
" entire microphéne as a PFaraday cup that prevents the outside
noise from being introduced inte the microphone. Thus, in the
case where the MEMS microphone package 100 is applied to a

cellular phone, even when an antenna and the microphone are

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

KR Patent No. 10-0982239 10 KR 10-2007-0111429




[ 0035] Also, according to the present invention, when
“the MEMS m crophone chip is packaged, manufacturing
costs are reduced w thout an additional manufacturing
facility, and when the curling operation is perforned,
9200893 @nds of the tetragonal container-shaped ca$624p807896-6

prevented from overl appi ng the adj acent 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. [0036] Al so,

according to the present invention, since the sound

Erom, pedng s 1PFEPHGSE | I h ESCRIGRPSEr atte, MAPERIRHECLPuATRD

aple.is formed in t mai n .board, the nounting to an
qualltjg%e?ﬁa:r&fz SC& thet sor grgfi\l‘ég\lféd, t hereby varying a

[ot®LUNt | RGrdBLRRA @ccerdi Nng t g, QJrechansgal: LandihbOPf the
- a product to which the main board is nounted.
- powefp083%hindl Wind bige agpadient tdnilhose ok ldhed naint heibaktate
that various nodifications and variations can be made
200 j%p t bhe prEYENtmignopiionen . paktkege 100 smpnheededot hete main
the present invention covers the nodifications and
subsfrater PORs S t APRTPRRASHS oR1®T ovicdEaTE hEPTESRESRI (Y nthe
he scope

vore}f, J9R §F (N GHBIBITLAL S 00 MG w0 the s
micrgﬁhéggy%ﬂﬁaélﬁzgo_8%&% & el lfiEocﬁgﬁﬁééQbégﬁggyﬂﬂﬁélback
systens (MEMS) m Crophone package conpfi sing:
- plate and the diaphragm of the MEMS microphone chip 10.

{0032] When an exterior acoustic pressure is introduced into
the inner'space_through the sound hole 200a and the sound hole
106a, the diaphragm of the MEMS microphone chip 10 wvibrates and

’capacitance chahges 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.ZOO through the output terminal.

[0033] The MEMS microphone package accdrding to the present
invention, manufactured through the curling process where the end

- of the metal case 1is chamfered and clamped, shields the MEMS
microphone chip therein against exﬁernal noise to greatly improve

~ the sound quality, by directly connecting the bent ends of the
case to the main board to form & Faraday cup when mounting the
mic;ophone,package'tonthe main board.

[0034] Particulérly, when the MEMS microphone package having

fthe_sound hole in the PCB of the present invention is applied to

11
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5-a tetragonal container-shaped netal case having an

open-side to insert conponents into an inner space,

and a chanfered end on the open-side to easily perform

a curling operation; a printed circuit board (PCB)
92008§Qb§6rate to which a 10MEMS ni crophone chip an§G3A08078%6~6

application specific integrated circuit (ASIC) chip

are nmounted, the PCB substrate being inserted into the

nmetal case and having a sound hole for introducing an

external sound;- and a support configured to support

conm%@EFggq§§§gh te neﬁgﬁgg;éiggﬁig ogg%g£$égkea@% 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 maintaininé the excellent sound
quality.

[0035] Also, according to the present invention, when the
MEMS microphone chip is packaged, manufacturing costs are reduced
_without an additional manufacturing facility, and when the

curling operation is performed, the ends of the tetragonal
container-shaped case are prevented from overlapping the adjacent
-ends,.so that the curling operation is easily performed and the
deformation of the case due to the support in the curling
oﬁeration is prevented. . ‘ s

[0036] Also, according to the present invention, since the
sound hole is disposed in the PCB substrate, after the sound hole
'is formed in the main board, the mounting to an inner surface

~ thereof is allowed, thereby varying a mounting method according
to a mechanical condition of a product to which the main board is
mounted.

[0037] It will be apparent to those skilled in the art that
varlous modifications and wvariations can be made iq the presenﬁ
invention. Thus, it is intended that the present invention covers
'the modifications and variations of this invention provided they
‘come within the scope of the appended claims and their

‘eguivalents.
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case and the PCB substrates, and the MEMS m crophone

nounted to a surface of the PCB substrat'e,
and a conductive 20pattern for connection to the netal

, Wherein the MEMS m crophone chip and th
| gzooﬁfbt}%%,ee Sdxideo7896-6

cLatg@se is provided to a boundary of another surface, and

connection termnals including a power (Vdd) term nal,
an output termnal, and a ground (GND) termnal are
proovi.ded tq a center . of th(?L surf h

éuﬁ“&grrf R e "MEPE G o phone UEpacka emﬁrorphcme

t hadafe rdﬂoﬁi:&ﬁlwm% :chip conprises: a back plate

di sposed on a silicon wafer using a  MEMS technol o

and @ tetragopad; mt&gtm%-ﬁ%lamdp&e&a iR ApVing an
b%&)%%l@éet@ ARVAIMA02RG dies Bafls RRlGind Uice, and a

chamfered end on the open-side to easily perform a curling
operation;
- a printed circuit board (PCB) substrate to which a
~ MEMS microphone chip and an application specific integrated
circuit (ASIC) chip are mounted, the PCB substrate being
inserted into the metal case and having a sound hole for
introducing an external sound; and
- a support configured to support the PCB substrate in
the curling operation and define a space between the metal
case and the PCB substrates, and the MEMS microphone
package,
wherein the MEMS microphone chip and the ASIC chip 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 another surface, and connection terminals
including a power (Vdd) terminal, an output terminal, and a
ground (GND) terminal are provided to a center of the
surface having the boundary, and the MEMS microphone
package,
wherein the MEMS microphone chip comprises:
- a back plate disposed on a silicon wafer using a MEMS
technology, and
- a diaphragm with a spacer disposed between the diaphragm
.and the back plate; and/or
wherein the ASIC chip comprises:
- a voltage pump providihg a bias voltage such that the
MEMS microphone chip serves as a condenser microphone,

and

10-0982239 13 KR 10-2007-0111429



wherein the ASIC chip conprises: - a voltage punp

vi.ding a bias voltage such that the } M m'crogbgb% _
920 %&3%'erves as a condenser m crophone, and a bu 807896-¢6

anplifier anmplifying or inpedance-matching an

el ec I thro :
m cr%p %ﬁ% %h%ﬂrgé%v i?ﬁ%fg %%I %@ﬁ%ﬁﬁ%cblng an
connetécofi £l ndMmd éﬁgﬂﬂloﬂéﬁedﬁed through the MEMS

microphone chip to provide the signals through the

connection terminals to an outside.
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