MEMS M CROPHONE PACKAGE BACKGROUND OF THE | NVENTI ON
Field of the Invention [ 0001] The present invention
relates to a mcro electro mechani cal systens (MEVD)
m crophone package, and nore particularly, to a MEMS
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 Rel ated Awt [0002] Generally, a
condenser nicrogﬁ&g ' ragm and a back
pl ate. The diap rag%ﬁ£¥§P§8 exi menbr ane attached
to-a side electrode and is V|brated by an acoustic
pressure. The back plate is spaced apart fromthe

di aphr agm t hr BagReROm DA OaT TEAJIIGEestodach ot her. The
di aphragm and the back plate formparallel electrode
pl ates of a condenser and provide electric charges

Fi et ween the both electrode plates by applying a DC
= el ectrode plates or form ng an
L HIRLTE g RS DRSS
enef al condensér nmi'crophone
mechanical systems (MEMS) microphone package, and more

particularly, to a MEMS microphone package that can shield a
MEMS microphone chip from noise to greatly improve sound
quality and reducé 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 wvibrated by an
acoustic pressure. The back plate is spaced apart from the
diaphragm through a 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 wvoltage to the both
electrode plates or forming an electret at one of the both

electrode - plates. . Such a general condenser microphone is



assenbled in a curling manner where a di aphragm a
spacer, a base 1, a back plate, a base 2, and a PCB to
which an electric circuit is nmounted are sequentially
stacked on a cylindrical case and then an end of the
case is bent and cl anped 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 accordln% to the
astiiihge of £ he s PED BT 43 €t 2 dLePheOBY] JATPaceE: o

ndenser r qne us Ln conmuni cati.gn proguct,s
ba%ﬁc?hd%s ’%"“n@ elngefhcr et %hgg Fs Forf mscg on‘i?ggba%k %Flc%h an
el A i ghyiRol; %C%&Btgﬁm&%neseq‘?@ﬁth&ﬂrweé@aﬁéked on a
m crophones are econonical, but thereis alimt to
cyhimirdicai zakeoRndThtuen faor &d refecid ntaddirigabeon efid
a m crophone, an electrical capacity structure is
clampgld xewavh thesiHGBson wafer in a die shape using a
sem conduct or - manuf act uri ng technal ogy and a
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tructure is referred to as_a, silicon c enser
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agai nst exterior interference. A technol ogy
corfenpagkagisng =3 sWEMahRhge@phoradchitRiss dhesg®sedri Nthe

U.S. Patent No. 6,781,231, entitled
capadiCROEE ECEROMECHANIeCALL DY STEM RAGKAGE AMIrFdit so that

ENVI RONVENTAL AND | NTERFERENCE SHI ELD', issued on
elegigisnloaionab. arefR¥eVidpd RaEding sackha WERBge of
thlﬂ crophone package is achieved in the nanner where a

% GTEPRGT SPFOT by attaching a case 34 including a
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- (ASIC) 20 are nounted to the PCB substrate 32. The
witASBChdg@hi fioteshlHmesgiranel. eclsuiceakbbidélidare fivarddndhes

m cr ophone chip 10 and process signals. The case 34
arej redardimigad, shurd there 3ida ks ldntiached mhimidimarBCBtion.

substrate 32 through the adhesive 36 to protect the
ThuaEst%ch chipiapurheatdion pdo0s] MeisEticagi-ng 28

hone chi p and nmanuf acturing a HENS

eleﬁ'FE?‘ﬁgL WaagrgeEw%“% Ife@ld_zed dn a silicon wafer

in a die shape using a semiconductor-manufacturing
. ﬁechnology and a_micromachining technology. This electrical
capacity structure is referred tec as a silicon condenser
microphone chip or a MEMS microphone chip. Such MEMS -
microphone chips must be packaged for protection against

exterior interference.



related art, in the case of a nethod of attaching a
case to PCB substrate with an adhesive or wel ding,
when the m crophone package is nmounted to a main
board, external noise is introduced into a PCB of a
di el ectric between the case and the main board to
reduce shielding effect for blocking the externa
noi se. Particularly, in the case of cellular phones
having .a built-in antenna, which is widely

[0005] A technology of packéging a MEMS microphone chip
‘is disclosed in U.S. Patent No. 6,781,231, entitled
“MICROELECTROMECHANICAL SYSTEM PACKAGE WITH ENVIRONMENTAL
AND INTERFERENCE SHIELB”, issued on BAugust 24, 2004.
.Referring to FIG. 1, such a MEMS microphone 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 mounted to the PCB
substrate 32. The ASIC 20 is configured to electrically
drive the MEMS microphone chip 10 and process signais. 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 ﬁith an adhesive or welding, when the
microphone package 1is mounted to a main board, external
poise 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 m crophone because of nechani cal conditions thereof,
a RF noise of the antenna is easily introduced into
the m crophone. Thus, shielding of the m crophone
agai nst the RE noise is nore inportant. However, there
is alimtation for related art MEMS m crophone
packages to neet this requirenent. [0007] Also,a MEMS
m crophone packagi ng nmet hod i ncl uding attaching a case
to a PCB substrate with an adhesive or welding is
different froma cheap curling operation where a neta
case is _bent and conponents are fixed in the netal
usgdsént FrgseeAiBrE: aSiie? ophBnent MR, ihefPRBchdfftale 2
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[ 0008] Accordingly, the present”invention is directed
mitoophdeNE nrrophmie1pagkage that msupsiriid aldainst the
obvi ates one or nore problens due to |imtations and
RE dhabshy ait ages divpbheante] atlsevearslr, thef@0D9]a Animglijagdbn
of the present invention is to provide a MENS )
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recharact%tistics and reduce manufacturing costs w thout

AT EEH i onal nanufacturing facility, by directly
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m crophone- assenbl i ng process.

adhesive or welding is different from a cheap curling
operation where a metal case 1is 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 INVENTION

[0008] Accordingly, the present invention is directea to
a MEMS microphone package that substantiélly cbviates 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



[ 0010 ~AdditTomat—advant-ages;~object s, —and-features—of

the invention will be set forth in part in the
description which follows and in part will becone
apparent to those having ordinary skill in the art

upon exam nation of the follow ng or may be | earned
frompractice of the invention. The objectives and

ot her advantages of the invention nmay be realized and
attained by the structure particularly pointed out in
the witten description and clains hereof as well as
t he appended draw ngs. [0011] Wile a typica
condenser mcrophone has a circul ar shape, the MEMB

adﬁ%%%wﬂowéarpa@@glermg fewdlakyy bot rcagr@ﬁaﬂ_y-s@@nnthm a
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Wit l e a cur rocess, where conponents are i nser
behot Oaf:\d C&%n@é@ tlian an epdaghsdhe nﬁ%&%phan@ems@mmg
‘clanped, is easily perforned on the circular
protesophone, an edge of the tetragonal m crophone is
difficult to bend. Thus, in the case of a related art
MEED Ini c%ﬁﬁdmaéacﬁoa@@taaeeasebijscpast aptlt Fchsyred af
PCB substrate with an adhesive or wel
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is mounted. To achi eve these objects and ot her

The dekiicgessanddi nthec ozdianomgsist o ft hbepunpeseioaf naye be
i nvention, as enbodi ed and broadly described herein,
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cont ai ner - shaped net.al case havi n
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thé d on the open-side to easily perform
r%é?%n%%gnggér£%§g1 a PCB substrate to which a MEMS
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space between the case and the PCB substrate.
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open-si de may include: four chanfered edges on the
pr"d’ﬁéﬁ Qfdarourdingr dpentMENg aridyrophopes peckirge §ar Paddn
surl the case from overl appi ng ends of adjacent surfac S,
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andSLtl?x%tnr aCend of the case is bent and clamped, is easily
performed on the c¢ircular microphone, an edge of the

tetragonal microphone is difficult to bend. Thus, in the



[0014] 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 boundary of another surface, and
connection termnals including a power (Vdd) term nal,
an output termnal, and a ground (G\ND) term nal may be
provided to a center of the surface having the
boundary. [0016] The MEMS m crophone package may
further include a netal nesh for preventing a foreign
obj ect and a noise frombeing introduced into the

" __inner space through the sound hol e of the case. ]
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escriptron of the nventi on ar e exenpl ary an

fRlgnat®ley pshsar 6ikPLEAGR 10, dQU A8 el ULHRET present
expl anation of the 1nvention as clained. BRIEF
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draw ngs, which are included to provide a further

teyradorgtlamdicngplofng hey | clhvanfddmgard and ofcer potapgdnih
and constitute a part of this application, illustrate
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the MEMS microphone is mounted. To achieve these objects
and other advantages and in accordance with the purpose of
the invention, as embodied and broadly .desc:ribed herein,
there is 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 PCB substrate being inserted into the
case; 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



[0018] FIG 1 is a cross-sectional viewillustrating a

related art MEMS m crophone package; [0019]

FI G 2i sacut - away perspective viewillustrating a HEMS

m crophone package according to an enbodi nent of the

present invention, [0020] FIG 3 is a

cross-sectional viewillustrating a HEMS m crophone

. package according to an enbodi nent of the present

i nvention; [0021] FIG 4 is a bottomview

illustrating a HEMS m crophone package according to an

enbodi nent of the present invention; [0022] FIG 5

is a_perspective viewillustrating a case used in a
SX4EN8 LniSOrBphd e PapRagR ARcaFdLAESE 0ooBn ehbddPrRERI™ off

the present. invention; [0023] FIG 6 is a
thepecragﬁesflgvt—eh?/i%e islu?’ﬁgf?ﬁ?t ng a support used in a HEMS

Ho3kgPhane Ramkage: di 29,5078 £ o yrendy 1 8F mb Pepe
present Invention; ’?%%g;ﬂ 71's acut - anway

moPRisSP el hVeu¥EL¥E 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 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.

.[0016] It is to be understood that both the foregoing
general descriptioﬁ 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



iTrustrating a HEVS nrcrophone packageaccordingto
anot her enbodi nent of the present invention; and
[0025] FIG 8 is a cross-sectional viewillustrating a
HENMS m cr ophone package accordi ng to anot her
enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [0026] Reference will
now be nade in detail to the preferred enbodi nents of
the present invention, exanples of which are
illustrated in the acconpanyi ng draw ngs. \Werever
possi bl e, the sane reference nunbers will be used
t hroughout the drawings to refer to the sanme or |ike
the,aFESCripbior PREVEI s ue*BRMBYD peipeBEiveiRAeWoT  the
il ustra iW%ﬁE%{HENB m crophone package 100 accordi ng
n

TN AR endidd T8 2PRe present invention. FIG 3 is a
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T 0o 1180 aachr din 06, T aohan nant o The proshs
relaveantireMENS Gicdobfioe oddiamgesi ew il lustrating the

MEMS m crophone package 100 according to the

[®988di nent.of £he present iowrenwapn. perdM3@28fe  view
.. Referring to FIGs. 2 through 4, a tetragonal condenser
illystraphbdie actBMEi Myl arerhraepr ea@Is nSEPPTEHY nEPURS

a tetragopal. container-shaped case 102, a PCB
?mbé)gﬁg'?f‘lgt %P?Hbe PRSTeRE stPPUITE 4. The tetragonal

[082bfi Nghpshaped, case, 102 Ji 1 igﬁagp%gé‘%i 461f,9frating a

receiving parts and open-side ¢ having
MEMSN A R oBEI@S ckOfe CREY¥o L ld N Inegﬁgguﬁm r&# ethe
a

106 is inserted into the case 102, an
present invention:

[0021] FiIG. 4 is 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 ﬁhe present invention;

[0023] FIG. 6 1is 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



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
i nvention, has a tetragonal shape with the open side.
The case 102 includes the four edges 102b of the open
side and a sound hole 102a. The four edges 102b are
chanfered to prevent the respective ends 102c from
over |l appi ng the adjacent ends 102c when curling. The

W% hditE-16241§ sadF§13%%e"thtr’r°a‘abot"t18W1 SRR RE @
Th d h b d
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thé{?ﬂé@éﬂ@t&g@eégﬂﬂpture of a condenser nrcrophone
30] Referring to Fig. 6, the support 104 has a

tetragonal ring shape and is di sposed between the

bot t om of the case 102 and the PCB substrate 106 and
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106 when curllng t he ends 1020 That IS,
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thea dganfiage of #dfierPEB shbstamd eorlQ6keApaousiuct i ve
pattern for connection to the case 102 is provided to
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term nals 108 including a power (Vdd) terminal, an
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connection termnal s or nore according to
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back plate and a di aphragm The back plate is forned
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m crophone chip 10 to rocess el ectri cal slgnals The
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signals through the connection term nals 108
shaped case 102 has an open-side for receiving parts and

open-side ends 102c¢c having chamfered edges for easy curling.

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



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 havi ng the open-side,
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 support 104, and then
the ends 102c are bent toward the PCB substrate 106
through the curling to closely contact the conductive
attern, so that the HEMS m crophone package 100 is
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circuit conponents are surtace-nounted and defines the
PCB ieIstspaeeioand the ends 102c are in close contact
with the PCB substrate 106 through the curling.
(O] Aefidhrisgr abed@Itn Bl GEh3, metrel MEMS HOCr oplierein
package 100 is nounted to the main substrate 200
the hrleprrrhosgr f eckasant LAY t eenpkdisyy (tSMVM)ther Fresent
._soldering nethqd., Thus,. the MEMS m crophone package
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el ectrically shield the entire m crophone as a Faraday

prewumt hahepr pespdctitdee entisi dB0NOI Frchr obvbelagping the
i ntroduced into the mcrophone. Thus, in the case _

adjgrarnd t¢RdsHENE ¢1i ¢hephowel ek agBhd 06ourd appleedOs &S
cel |l ul ar phone, even when an antenna and the
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nidprHoae.ground termnal fromthe main substrate 200

to the HEMS m crophone package 100 nounted to
[0030] Referring to Fig. 6, 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 102¢. That is, the microphone package 100 according to
the present invention is configured +to prevent the
respective ends 102c from overlapping the adjacent ends 102c

when curling, thereby providing an easy curling operation

10



the main substrate 200, an appropriate bias voltage
generated by the voltage punp of the ASIC chip 20 is
applied to the HEMS m crophone chip 10 to generate
el ectric charges between the back plate and the
di aphragm of the HEMS m crophone chip 10. [ 0036]
When an exterior acoustic pressure is introduced into
the inner space through the sound hole 102a, the
di aphragm of the MEMS m crophone chip 10 vi brates and
capaci tance changes between the di aphragm and the back
pl ate. The change of the capacitance is anplified as
lectrical signals in the buffer anplifier of the ASIC
an§ hiEFe6REHET o SEERE B Phe Hai RHSuBSERat 208U h BughnS
ouytput, termne 0037] FI G 7i sacut - away
s %?@béé?,?gr%?% ﬁlu’{raﬁlng a HEMS m cr ophone
pewaeqoe m%ﬂsn%lkgogﬂeﬁgeéhwlmtug ddie Rhesend
I nvention. is a cross-sectional view
arel hoshtadli mg, tilesblEE&m eroptineppackapecaseor diosg t or
t he enbodi nent of FIG 7. [0038] Referring to FIGs.
corpdygid v@, phetdENS fincr ophopet package &beordksry 192t his
enbodi nent, includes a tetragonal container-shaped
Provided 0 3 hewadanpsht 119°tlae%uwatw10@ndarﬁpfaler§éson

subst.r at 106 The tetra ona ainer-sh ped ne

tehdie 150 1 985 TG U5RE- & O"fe& &)éjgié ViSgp 5 fs ané““‘%pu}C
e RRENRST §8g ends r&gﬁﬁ h%ai‘%gia %Q@gﬁﬁéfd ggg JBeBaSYh  a

curling. A Souh a i's dispose bott om of

cedt®r Sant03urfhge NeSAl tﬂ@%’bnﬁh@t@fr@Vﬁﬂﬁﬁeﬂl f orglit@dugh
obj ect from being introduced into an I nner space

the hfowghcansetmicbrhaleerni®2d s TS surpportentl4 fsa@pant $his
the PCB substrate 106 to define a space between the
emoddmeny? iahgd DMBbPCBofulbber gpendgbion tg0IRsTHEOSHERS

Q%crophone package according to this _enbodi ment can
Pe fUrth@CTenBeEE L RY ef Qi ?@plpl&artawancghanﬁ%% rorgone

ch%ghn?ﬁe soundg%aF Etaglse fromJJ ntroq%%e%ack

roug 2 PREOS: e nne Space

pla%%dh@g fohRedEbA! a MBS ddD e Pl ugyagt b Nfiefs f eé&srmogy,
obj ect from belng I ntroduced through the sound hol e

~andlOZan d Ospder MNET £SHAEE Bdth IO UHNHHHTER RALS@he

to the structure of the enbodinent illustrated in FIG
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 nmicrophone chip 10

‘to provide the signals through the connection  terminals 108
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[ 0040] The m crophone package of this enbodinent is
the same as that of the previous enbodi nent except
that the nmetal nesh 110 is added to prevent a foreign
object or the RF noise frombeing introduced into the
i nner space through the sound hol e 102a. Thus, the
sane part as those in the description of the previous
enbodi mrent will be omtted. [0041] The MEMS

m crophone package according to the present invention,
manuf actured t hrough the curling process where the end
of the netal case is chanfered and cl anped, shields

| the MEMS,mi crophone chip.therein against extern
cor e SRg 0 cac Ty HSHOVBLERC-CHthea LABAF Py Ay 108 are
2l &F LY COPRECL 11006 DERt s GRS, BlinbBEa GO L e
main board to forma Fara ay cup en nounting the
ioFzaphane packegsydma it herfmi-irhgand. suppb@042]104  is
Particularly, when the MEMS m crophone package of the
ingrmzentintovend | ot ragocappl tentt4 inecporhaped atetnl trekdd2
t he noi se- bl ocking performance is inproved b )
haping, dhei RgeiheifyE ndise tfe P8 anbehratd ridif %’éﬁ’ﬁ@g the
i ntroduced into the _antenna even when the tenna and
MBS MR ET e CBIE A Bt (06 A OPHLR , 2PnarEhy e
i ntai.nj t J Len 0 [ty ]
sl bl B 6 T bad MR bhYne qiEdl 104,

andVEMBnMRE OpRQNE (R BrbSpPREkaaRha TRBUPES MG a€aSL 66
are reduced w thout an additional manufacturing

thifaehl | tie anthwhentbhectosding @perati othe S conductive
performed, the ends of the tetragonal contai ner-shaped
Patggye,ar sopr thent ethd r MBEM emliggpbhone heoaageent 08ndss
so that the curling operation is easily perfornmed and
com&t@8f or mati on of the case due to the support in the

' ti [ ... (0044] 1t wll b
(SA 0 APELRLT o0 REBVESS: migrbORAR it Do
acdBA HLCRLT 008 aNd 3T Lat | PG GAt he igaﬁl?c; N "8 rough 4,
presefnt 1 nvention. Thus, 1t 1s 1ntended that the

thePlseppblt i WL NMd ORse@¥elSih hendRdisll Gabi ORS Alborts the
- variations of this invention provided they cone within

PCHt lsmbstapee ol 0Obhecappendedietal tscasbridmgisr are surface-

equi val ent s.
mounted and defines the inner space, and the ends 102c¢ are
in close contact with the PCB substrate 106 through the
curling.

[0034]} As 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



What is clained is: 1.Amcro electro nechanica
systens (MEMS) m crophone package conprising: 5-a PCB
substrate to which a MEMS m crophone chip and an
application specific integrated circuit(ASIC) chip are
nmounted; a netal case connected to the PCB substrate
and having an inner space for protecting nounted
conmponents; l1O0characterized in that, the netal case
havi ng a tetragonal container shape and fornmed a
chanfered end on the open side thereof; the PCB
substrate being capable of inserting into the inner

enc?é)alco%c()farteheco%tegl:egaiszg ground patterns 202 of the main
substrate 200 to electrically shield the entire microphone
as a Faraday cup that prevents the ocutside noise from being
introduced into 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 from being
introduced into the antenna, to maintain good sound quality
characteristics of a product.

[0035] Referring to FIG. 3, power is 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 voltage
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 is 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'és electrical
signals in the buffer amplifier of the ASIC chip 20 and

‘output to the main substrate 200 through the output terminal.

13



15-a support having tetragonal container shape,
wherein the support is configured to support the PCB
substrate and is formed with i nner space to which the
MEMS m crophone chip and the application specific
integrated circuit chip is inserted, when the support
20is inserted into the netal case and the PCB
substrate is mounted to the inner space of the netal
case; wherein the support and the PCB substrate are
nounted to the netal case and the support prevents
ends of respective surfaces of the netal case from

RGP o195 PLe 2% AR ) A e ipddiE 8 L L

illustrating a MEMS microphone package according to another
embodiment of the present invention. FIG. 8 is a cross-
sectional view illustrating the MEMS microphone package
according tco the embodiment of FIG. 7.

[0038] Referring te¢ FIGs., 7 and 8, the MEMS microphone
package according to this embodiment, includes a tetragonal
container-shaped case 102, a metal mesh 110, a support 104,
and a PCB substrate 106. The tetragonal container-shaped
metal case 102 has an open-side for receiving parts and
open~side ends 102c¢ having chamfered edges for easy curling.
A sound hole 102a is disposed in a bottom 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. 102a into the
inner space and bloéking outside noise, to the structure of

the embodiment illustrated in FIG. 2.
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2. The MEMS m crophone package of claim1, wherein the
tetragonal contai ner-shaped netal case having an
open-si de conprises: 30four chanfered edges on the
open-side; and a sound hole in a bottom of the case.

3. The MEMS m crophone package of claim 2, further

conprising a netal nesh for preventing a foreign

obj ect and el ectromagnetic waves from bei ng

i ntroduced into the inner space through the sound hol e

of the case.

[0040] The microphone package of this embodiment is the
- same as that of the previous embodiment except that the
metal mesh 110 is added to prevent a foreign object or the
‘REF' noise from being introduced into the inner space through
the sound hole 102a. Thus, the same part as those in the
description of the previocus embodiment will be omitted.

[0041] The MEMS microphone package according to the
present invention, manufactured through the curling process
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.

[o042] 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 gquality.

[0043] 2lso, according to the present invention, when

the MEMS microphone chiplis packaged, manufacturing costs

are reduced without an additional manufacturing facility,

15



4. The MEMS m crophone package of claim1, wherein

5t he MEMS m crophone chip and the ASIC chip are
nounted to a surface of the PCB substrate, and a
conductive pattern for connection to the netal case is
provided to a boundary of another surface and
connection termnals, including a power (Vdd)

term nal, an output termnal, and a ground (GN\D)
10term nal, are provided to the center of the surface
havi ng the boundary. 5. The MEMS m cr ophone package of
claim4, wherein the MEMS m crophone chip conprises: a

an?q&ﬁﬂg%@te di sposed 150n a silicon wafer Hsin a %E@gg
SHHHbIBG, CUEREPR, REBRr G 0iR S BR e Pt Tpi5s
te£¥gdﬁﬁ§1 th@bﬁ@éﬂﬂ@f@gﬁgsgg tlgasgaCkare 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 operation is prevented.

[0044] It will be apparent to those skilled in the art
that various moaifications and variations can be made in the
Present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they coﬁe within the scope of the

appended claims and their equivalents.
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92008%5%%Hding a bias' voltage such that the MENS
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pl ate, and the ASIC chip conprises: a voltage punp
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m c¢rophone chip serves as a condenser m crophon€; ‘an

a buffer 20anplifier anplifying or inpedance-nmatching
alk 1eGkedcals .sound signal detected through the MENMS
m cr ophone chip to provide the signals through the
connection termnals to the outside.

A micro electro mechanical systems (MEMS) microphone

package comprising:

- a PCB substrate to which a MEMS microphone chip and an
application specific integrated circuit (ASIC) chip are
mounted; '

- a metal case connected to the PCB substrate and having
an inner space for protecting mounted components;

characterized in that,

- the metal case having a tetragonal container shape and

formed a chamfered end on the open side thereci;

- the PCB substrate being capable of inserting into the
inner space of the metal case;

- a support having tetragonal container shape, wherein
the support is configured to support the PCB substrate
and 1s formed with inner space to which the MEMS
microphone chip and the application specific
integrated circuit chip is inserted, when the support
is inserted into the metal case and the PCB substrate
is mounted to the inner space of the metal case;

wherein the support and the PCB substrate are mounted to

the metal case and the support prevents ends of respective
surfaces of the metal case from overlapping ends of

adjacent surface of the case in the curing operation.

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

- four chamfered edges on the open-~side; and

- a sound hole in a bottom of the case.

The MEMS microphone package of claim 2, further comprising

a metal mesh for preventing a foreign object and
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electromagnetic waves from being introduced into the inner

space through the sound hole of the case.

The MEMS microphone package of claim 1, 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 the center of the surface having

the boundary.

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 a diaphragm
with a spacer disposed between the diaphragm and the back
plate, and the ASIC chip comprises: a voltage pump
providing a bias' voltage such that the MEMS microphone
chip serves as a condenser microphone; and a buffer
amplifier amplifying or impedance-matching an electrical
séund signal detected through the MEMS microphone chip to

provide the signals through the connection terminals to the

outside.
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