MEMS M CROPHONE PACKAGE HAVI NG SOUND HOLE I N PCB

BACKGROUND OF THE | NVENTION Field of the Invention

[ 0001] The present invention relates to a micro

el ectro nechanical systens (MEMS) m crophone package,

and nore particularly, to a MEMS m crophone package

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 hole

to ' ' i t ; j

ot s BrEHoBEbRE EalRRRE il SOt sl et

General ly, a condenser m crophone includes a di aphragm

and a back plate. The di aphragm has a flexible

menbr ane att admtkeHomd Irdene eatel¥eo’Nd i s vi brated

by an acousti ¢ pressure. The bDack prate is spaced

apart fromthe diaphragmthrough a spacer and faces

each other. The di aphragm and the back plate form
Fieldpef athe| Ireteactiicatde pl ates of a condenser and provi de

el ectric charges between the both el ectrode plates by

[00@bDb| yThg apD&senol tagestioidrhe dedtdteal ecbr ode phiates etectro

formng an electret at one of the both el ectrode
mechapiaabs. sSdlers ged¥EHB) condersephom cr ppltkege,s and more

~assenbled in a curling manner where a di aphragm a
partigpheely, ativase MEMS padicrsirhas appekede, tded acpREB gpound-

which an _electric circuit is mounted are sequentially
connegk 48k8GT8A £25¢ A | hdlpéal Peasd awdnohem aseeiblbf process

. éhe case | s bent and cl anped ‘ .
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 flexible 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 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 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 circult 1s mounted are sequentially stacked on a




toward the PCB. [0003] In a conpleted condenser
m cr ophone assenbly, a distance between the 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 electrica
signals are provided according to the change of the
acoustic pressure. [0004] A condenser n crophone used
‘cylidd&i%gﬁnﬁghgaghantHEBd ﬁtgnd!BE'EH%SC%QeeEECE%ﬁE ggétclamped
I's formed on a back plate wth a hig nol ecul ar
towarkERBLapeg . Such condenser m crophones are economi cal,
but there is alimt to mniaturization. Thus, for
[00e3rems Id niaémpigddd ONcOhdén €7 ORDORSph&e assembly, a
el ectrical capacity structure is realized on a
distasickl eeRtwaaherhien & e YMARSAISIHY Back plate is changed by
sem conduct or - manuf acturi ng technol ogy and a
an emteromachiebngtitecprekagye, Thegdel eakhi cabpaapashty of a
structure is referred to as a silicon condenser
condepserophonéschichaoged, MEMB mhésophengechifptheSuehaENMSnce is
m crophone chi ps nmust be packaged for protection
proceggaindly ext eyliewrtiint erfensiiceso [ 0005] e beterhool ogygoéls are
_packagi ng a MEMS mi crophone chip is disclosed in U S
provipgfearcnpding 782, Pizd cleange |afd the acoustic pressure.
"M CROELECTROVECHANI CAL SYSTEM PACKAGE W TH ‘
[0084d/] RENVENFFAN SEND M} NTERFERENGE SHHEL permpgsgafien products
. August 24, 2004. Referring to FIG 1, such a MEMS
lncluﬂﬁgr 8Ph&rECHaEkaddaits lécrﬁg%?@di i thePFhnetateneieh g2 high
molech usin mLs f or med Qy attq&hiqg a case 34 including a
ylar m rane. Such condenser microphones are economical,
but there 1is a 1limit to miniaturization. Thus, for extreme
miniaturization of a microphone, an electrical capacity structure
is realized on a silicon wafer in a die shape wusing a
semiconductor-manufacturing technology 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.

[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 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 m crophone
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 m crophone 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
2 NMVEMS i crophone chip 10. therein.  SUMVARY THE
Com TG E OB ACCCLEREl 7o Che i 2t T ot oRQuon
Lrecte m cf 0 Vi g un
condu L 88, A ERE T hat” cubht it Py CSR0Rafel S P oad =
appliPE@RbEMELAUerE0 LHPLLALLORS ;ARG di $REYENt 8gesrOf mbhiftes to
related art. [0007] I'n packaging a MEMS m crophone
‘the pehi BudBdraBBUBACt UThRYASACMEND: BT chaphgnecRaekageectrically
according to a related art, in the case of a nethod
driveofthat Masbi Rgcaophshet 6hap PCB shlspratesw EhgAlls. The case
adhesi ve or wel di ng, when the m crophone package is
34 inpbudied &osaunduhdldadd,i=Lxtarardlednaios & hieS PCBt sadatedte 32
into a PCB of a dielectric between the case and the
throughi mhigoadhast wveedig eto shiretdeng tebf MY onidfaeiingg chip 10
the external noise. Particularly, in the case of
theregn}| ul ar phones having a built-in antenna, which is
wi dely used in these days, since the antenna is very
close to a mcrophone because of nechanica

conditions thereof, a RF noise of the antenna is
easi |y introduc &PARE PE-THE FRVERREONTH,s, 3

[0006] Accordingly, the present invention is directed to a
MEMS microphone package having a sound hole in a PCBE that
substantially obviates one or more problems due to limitations
and disadvantages of the related art.

[0007] 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 te a PCB substrate with an'
adhesive or welding, when the microphone package is mounted to a
main board, external noise 1is introduced intc 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 bullt-in antenna, which
is widely used in these days, since the antenna is very close to
a microphcone becaﬁse of mechanical conditicons thereof, a RF noise

of the antenna is easily introduced into the microphone. Thus,




shi el ding of the m crophone against the RF noise is
nore inportant. However, there is a limtation for
related art MEMS nicrophone packages to neet this
requi renent. [0008] Al so, a MEMS m crophone packagi ng
met hod i ncluding attaching a case to a PCB 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 assenble a

shlelgllpggﬁg%neﬂlggﬁﬁ%}]‘éﬂg? ?nrﬁegh\%%ar#d:eq%h& eg% :ﬁ85’g g: ?{@ more

imporkg.g!nltdl ng-]f Q»%he forth%re \g nanijfn?fga%'lonrg %cgrn.zaeeiagtoeocf/r_j}g] MEMS

ect Bresent imventTon | o prOV|
. Bhgp QBE gk emg[ae/ in a PCB, which
mlcroggn iﬁpros no?%e oéﬁgﬁg C racterlstlcs and reduce

[oogBpUf agtdy,i ng m@ésmwcfrlag%n@n ,?991(&@,95@' method including
manuf acturing facility, by directly nounting a netal

attachang ef dhe MEMG e ophonerPackaten t §n xR i vdOgF dwelding
using a curling process where an end of the netal case

is difSerbant racd £l ePgsl dur @ mePNYRNISATion where a metal case is
m crophone- assenbl i ng process. [0010] Additional
bent advMbntagesnerody ests, farddf dat urles métdihecakBvefit i semble a
will be set forth in part in the description which
microphbhews d&iaisi,n near tnambdn ivedo e aipperenti 4 or¢duoiseed for the
having ordinary skill in the art upon exam nation of
~attachhegf okl thengeddingy bberekur nedréasimprheildingfcede for a
i nvention. The objectives and other advantages of the
new mpRYEAELvAiRGylbeereal i zed and attained by the
structure particularly pointed out in the witten
(00932 %cr%‘ﬂ@?ﬂ%@ of| dilifs REPEBRLadnNEMtisy the AppeHustide 2

dra S.
MEMS mlcrop one package having a sound hole in a PCB, which can

improve noise-blocking characteristics and reduce manufacturing
costs without an additional manufacturing facility, by directly
mounting a metal case of the MEMS microphone package to a main
board using a curling process where an end of the metal case is
bent and clamped in a condenser microphone-assembling process.
[00107 Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to 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
advantages of the invention may be realized and attained by the
structure particularly pointed out in the written description and

claims hereof as well as the appended drawings.




4 [0011] To achieve these objects and ot her advantages
and in accordance with the purpose of the invention,
as enbodi ed and broadly described herein, there is
provi ded a MEMS m crophone package including: a
tetragonal contai ner-shaped netal case having an
open-side to insert conponents into an inner space,
and a chanfered end on the open-side to easily
performa curling operation; a PCB substrate to which

rorfgYFIBT SEPRONe Ehlp and an, ASLC P ASMUNES o i,
scco NG 2cRouL hoLe Lo LaLr ol pg. 80 S8t etelecco ang
oroa P REaena, ROE.CUr| LIG SRS 2|00, 200 95/ 2 §B8ESomore
packeThe VEVB) 65 0P0ne, SHL 200 110 ASIG IR Dficas case

havingOBAUeheKesi Bat L& MhiOFt COMEHd A 1iQdhenmetakrCap8ce, and
may be provided to a boundary of another surface, and

a chanfeesd | eAdt & fié SobBe-dduBg @ PaY¥ely (¥dekorm a curling
term nal, an output termnal, and a ground (G\D)

operatepn; nal POBRyshies Prove desl wioi eh cemirs afi cdrbehsuef aBep and an
havi ng the boundary. [0013] The MEMS m crophone chip

ASIC mhyipi rRclkeudesnacbackhpl aCe sdbspesed baiagSihkephesairto the
using a MEMS technol ogy; and then a diaphragmwth a

metalsgacer alidposethdet weenntihénadieaphrragimanetiddieng bawkexternal
plate, and the ASIC chip may include: a voltage punp

soundgr @piddiangWwHsirds aoiftigyereslicie thappatie NEVSPEE csuphbnete in

chip
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 chip may includes 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 may include: a voltage pump
providing a bias voltage such that the MEMS microphone chip

serves as a condenser microphone; and a buffer amplifier




serves as a condenser m crophone; and a buffer
anplifier 5 anplifying or inpedance-natching an

el ectrical sound signal detected through the MEMS

m crophone chip to provide the signals through the
connection termnals to an outside. [0014] It is to be
under st ood that both the foregoing genera

description and the follow ng detail ed description of
t he present invention are exenplary and explanatory

ang 1 )01 Sk M SIS L LY 081U het XBLanl ol osgnen
detecEE@N%ﬁ@? %Qoééé B saﬁE? ?ﬁgﬁggcdgﬁmﬁgg%ro¥f&§ %ﬁée51gnals

pr oV ' ng o
vent | ted i onstitute a
throubgrﬁﬂ%fggﬁﬁggggé Hggggg%gg!% %gtgg?gqg%bodlnent(s) of

jooile inventiep aad uh%%fs%w%hatt Berndeger EQEEQSlﬁ&rc}{@neral
to explain the principle of the invention.

descrﬂﬁ&ﬂbﬂg§nd[Q@@Gﬂofiéﬁli?|d%ﬁ%ﬂ$é@§@e§%%&ﬁ@ﬂ@h Mfeﬂhe present
illustrating a related art MEMS m crophone package;
invenk00d7]afd Gex2mps ayCuin@walklemrspeetl vendli ewe intended to
illustrating a MEMS m crophone package having a sound
provifel furthar RO ocoribmgfi cheannerhoedionent oflathed.
present invention; [0018] FIG 3 is a cross-sectiona
viewillustrating a MEM5 m crophone package having a

sound hole in a PCB according to an enbodi nent of the
present i nBREEDHPESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and c¢onstitute a part of this application,
illustrate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0016] FIG. 1 1is a cross-sectional wview illustrating a
~ related art MEMS microphone package;

[6017] FIG. 2 is a cut-away perspective view illustrating a
MEMS microphone package having a sound hole in a PCB according to
- an embodiment.of 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;




[0019] FIG 4 is a bottomview illustrating a MEMS

m cr ophone package having a sound hole in a PCB

according to an enbodi nrent of the present invention;

[0020] FIG 5 is a perspective viewillustrating a

case used in a MEMS 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 perspective

view illustrating a support wused in a MEMS m crophone

package haV| ng a sound hole in_a PCB according to an
I:ome‘%ilbod HEnt 4of 5t Re POtdeBN T ieky ddt gk rapETa |BEMEMS microphone
K DESCRI PTI ON OF THE | NVENTI ON 0022 Ref erence wi Il now,

backage DRGERY n@d8PHPA f91end Tordkef }?e@ CRRBORP MRt fRofeTPRE iment

resent nvent| on, exanples of which are illustrated
of thelor’}miehsemqatcc %ﬂl% draw ngs. \Werever possible, the

nb hout th
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t he sound hoI e 106a int PCB according to t
used BWbgdipEprat nﬁfcﬂdiﬁicﬁ{ee%%ﬁkéﬁetﬂéﬁr% El Gouthd Shdalﬁ( in a PCB

bottomview illustrating t m crophone package

accordiQy havidig drft>Eiowt Jokecl@hasentt hewREB iagcor di ng

to the enbodi nent of the present invention. 7

DETAILED DESCRIPTION OF THE INVENTION

[0C22}] Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
'illustrated in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout fhe drawings to
‘refer to the same or like parts.

[0023] FIG. 2 1s a cut-away perspective 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
cross-sectional view illustrating the MEMS microphone package 100
héving the sound hole 106a in the PCB according to then
embodiment of the present invention. FIG. 4 is a bottom view
_illrustrating the MEMS microphone package 100 having the sound
hole 106a in the PCB accordiﬁg to the embodiment of the present

invention.




[0024] Referring to FIGs. 2 through 4, a tetragona
condenser m crophone according to the present

i nvention includes a tetragonal container-shaped case
102, a PCB substrate 106, and a support 104. The
tetragonal contai ner-shaped case 102 has an open-side
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

case 102, and a_NEMS_ m crophone chip, 10 and. an
00R8f  Hts 361, Eonbdhtoa % GHEROUBCA. SuBSFFapanTbetondenser
microTneHEUp%%E%r%Qﬁ SUonrt e}hezgg? Ubsfrth:QOG tfhcludes a
Hef'ie a°Spacé Bet ween Tihe dH<E and’ tYhe PcB

tetragggéiag%stégﬁgr%%g%ﬁédF%g§gri tQ EEggagbﬁ%%EEém&é%' and a

use m cr ophohe pac

suppo@@cqrdili.ng et r\?e@aeg% g'%ﬁl{gi%—%&i égééagggalhas an

shape with the open si e case 102 i ncludes the

open-5QHE eglges 102D 9f gt ha AReN ghde il A4 £OUBHqH0®2¢c having
102a. The four edges 102b are chanfered to prevent

chamfbhedr eagest fye &ags dHO2Cidg.omrH erdrRpIbRErbRe 106 includes
adj acent ends 102c when curling. [0026] Referring to

the sbligd folé&heosapped tidOkhdwmaal tielucagoralcasel ng2shape a MEMS
and i s disposed between a bottom of the case 102 and

microphenPCBhipbsi( ased 186 asdcdefhipes2@naranewuspade tandche PCB
supports the PCB substrate 106 when curling the ends

substtoRe. 1That The siwpomi crihmmeqdckdde POB acbetdihg 106 to

: to the present invention is configured to prevent the

definpegpeid ¢ ebehdsen Otee foam WVt laayhithye BORe sapacetie 106.
ends 102c when curling, thereby providing an easy

[002%} | | RgLepariag & and: preavebhengegafoarst dbof 4gRd in the

. case 102 due to the support 104 during the curling.
microphone package 100 according tc the preSent inventidn, has a

tetragonal shape with the open side. The case 102 includes the
four edges 102Zb of the open side and a sound hele 102a. The four
edges 102b are chamfered to prevent the respective ends 102c from
overlapping the adjacent ends 10Z¢ when curling.

[0026] Referring to Fig. 6, the support 104 has a tetragonal
~ring shape and is disposed between a 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 1is, 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 and preventing deformation of the case 102 due

" to the support 104 during the curling.




8 ---- ----- e [0027] The PCB substrate
106 includes the sound hol e 106a for introducing an
external sound, in a center thereof. The MEMS

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

term nals 108 including a power (Vdd) termnal, an

1009y P e R Bl 0 2 0 B L s L BREY T 08l o & fore 1062 for
mtroaae% tiye %gzéﬁm &&{@ugm the o eﬁgﬂg@&&on The MEMS

term nal's are exenplifiéed in I ment

microBHBREN cAfpt fﬂg ghanegL| Rgléeﬁﬂlﬁab§ 108 HBYnPEI2:8a surface

more according to application. The MEMS m crophone

of thehbpplQubielades: @ . bQQK:cmcﬁI&l%d pat8edBhk8gMofhéction to
back plate is forned on a silicon wafer using a MEMS

the ds@@NOYYs BRSvided BoSpatRfuridaryf IMethdaeiaeesutiece, and
di aphragm and the back plate. The ASIC chip 20 is

connec@finactednticatiike MEAVEiAt-cunaphgne chdped O (7ddpr oeassinal, an
el ectrical signals. The ASIC chip 20 includes a

outpuvolteage npinparahda grbuhtler (NPl | feémnindheavel pageipedp to a
provi des a bias voltage such that the MEMS m crophone

centeghiof theserwdnicas facdridenserduat ivophoiieerhe blffiepgh the
anplifier anplifies or inpedance-matches electrica

four seppactignatermiaks ddd Hmrsughcenrd IVERE Ainc tbpRogabodiment,
chip 10 to provide the signals through the connection

the nERHaP§ Yo Fonppet bR sit@emitRésprift ulpkg Pe 2 or more
connection terminals 108 are adapted for surface

accor%aﬁt Fﬂgap}alhcwqpsu@er NEMS g.crophone chip 10 includes a

back plate and a dlaphragm. 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 to the outside. The protruding connection terminals 108 are
adapted for surface mounting to a main substrate 200.

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

into the tetragonal container-shaped metal case 102 having the




- [0028] The tetragonal ring-shaped support 104 is
inserted into the tetragonal container-shaped netal
case 102 having the 9 open-side, then the PCB
substrate 106 having the MEMS mi 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

open-E3RbT cbbat r%%"é‘%fﬁl RPREzeh ﬁ@?eﬁnwéaﬁﬁ% fphon: Eropnone

chip Eacéﬁggt&%QA 8q£ ﬂmbq éﬁéé“é%én%%g 82e gbhhgg&rﬁ egnserted

rou he suppor t Inserte

and d&gﬁoggﬁeoﬂogh@ngn%ggpgr&§4thgng §Hb§ﬂéaé§ 819@2$ are bent

clrcult co nents are surface-nounted and

towar@eftﬁgsPC%hesﬁ5§@¥a@@aQ%6 a@ﬁré e%ﬂ% 1Q@Plfﬁ§ &ﬂ) closely
close contact with the PCB substrate 106 through the

contaell | t1g. dPRBRkiAs I bhustrat edd NthhE the t MEMYEMRI crophone

m cr ophone package 100 is nounted to the nmain

packaggbsboaie 26x1d4mwadng a sound hole 200a for
i ntroduci ng an external sound, through a surface

[o02BUNt iIng thec kwalagy cGSMEMSOmiarsphdaei pgcRey8ol00 Thasprding

the MEMS m crophone package 100 is connected to pads

to thie4 meinnkehre amraiinl lusilrstteat 6. r2 KL Gor resipondigiy 40 the support
connection termnals 108 of the PCB substrate 106,

104 igndinsestendsin Oee areseodf@ctaed toipgroousd tipat PEp ngubstrate
202 of the main substrate 200 to electrically shield

106 tohevhight ¢l quidy opherneds-sa Faf adayietp o tent eypt defines

the outside noise frombeing introduced into the
the lﬁP@Foﬁﬁéﬁ@r qﬁgsthgnepﬁé 102c are in close contact with the

PCB substrate 106 through the curling.

[0030] As illustrated in FIG. 3, the MEMS microphone package
100 is mounted to the main substrate 200, having a sound hole
200a feor intreducing an external sound, through a surface
ﬁounting technology (SMT} or a soldering method. Thus, the MEMS
microphone package 100 1is 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 shield the
entire microphone as a Faraday cup that prevents the outside
noise from being introduced intc 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

10




case where the MEMS 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 10 from being introduced
into the antenna, to maintain good sound quality
characteristics of a product. [0031] Referring to FIG
3, power is supplied through the power term nal and
the ground terminal fromthe main substrate 200 to
the MENS m crophpne pac e 100 _nounted to the main
erom AR A B Gh R B opAF ar8 COaS vort Al eer g sound
- . of the, ASIC chip 20 is applied to
quall?%egﬁéﬁ%¥9%$%$§ﬁﬁ%ﬁgfd%i%f?ﬂf%%j generate electric
rg n e ck I nd. & h ] a
Lo N e ar Sprone R p 1b. PPO652] VR Breu: ariore” the
powe rAGRUSLiING 1PTERP U | §rLOLA0AUGRANLD @ r k& HNGE i $P86Estrate
t hrough the sound hol e 200a and the sound hole 106a,

200 the ﬂieapﬂEﬂgmn@fcﬂdiﬁld@\/sg%ﬁégghoﬂﬁ) ChbBntQaVi s ate@e main
and capacitance changes between the di aphragm and the
substkack pt@ie. anThepphapgeaoé tieLapacihgbCegdSerated by the

anplified as electrical signals in the buffer
voltagapl ptier of tdre A8ISCcchichig0 aad Dt pdpliced heo mahe MEMS
substrate 200 through the output termnal. [0033] The
micropNENMBentbipphbneopgekagetacebedingct ohbhgeprbseneen the back
i nvention, manufactured through the curling process
platenhbdethhedbrphragm tde et MEMBASE dropdioarf ehdg dAd
clanped, shields the MEMS m crophone chip therein _
[0034hi n¥heax ey Rt 9i0icse awrwtdat |Brespivelst hatsednged into
quality, by directly connectin% the bent ends of the
Q

the inner spac€ through "the sound le 200a and the sound hole
10ea, 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.

£0033] The MEMS microphone package accbrding 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.

[C034] Particuléfly, when the MEMS ﬁicrophone péckage having

‘the sound hole in the PCB of the present invention is applied to

11




case to the main board to forma Faraday cup when
mounting the m crophone package to the main board.
[0034] Particularly, when the MEMS m crophone package
having the sound hole in the PCB of the present
invention is applied to 11 --- --- - - ------
----------- R connunlcatlon fields, the
noi se- bl ocki ng performance is inproved by preventing
the RF noise of the antenna from being introduced

commdﬂl %t&%ﬁ %Q%ﬁﬁga %%nr%ﬂgguhﬁgc%nﬁghgrr%P%mgn e is improved

m crophone are acent to eac ere

by pﬂEﬁéHﬁTd@ nglhﬁ?e%&f%éegf §9QngntgH§£ %¥Om[gg§%% éh%?oduced

according to the present invention,

1ntofﬂﬁéoaﬂgaﬁnghbgehsu@ﬁﬁkaﬂﬁgaaHEQHBQC%%B!ﬂgu§0§£§r§5ﬁbne are
reduced w thout an additional manufacturing facility,

adjacand Wheredde o€kt NEhOPSEAt hQMnt 81 PEKE OrABdexthe1 8RES sound
of the tetragonal contai ner-shaped case are prevented
qualiftxom overl appi ng the adjacent ends, so that the
curling operation is easily perforned and the
[008&f or metscgn efcbheéivasecduehto pleseitppanvennibhe when the
curling operation is prevented. [0036] Al so,

MEMS adecopphnget ohihel priesekegédy emniwmctsimoy dustsseurd reduced
hole is disposed in the PCB substrate, after the sound
withoMg| eanj safigirbenah t hven wed ¢t Wolard, ﬁ&ﬂ;hﬂd&htlﬁ@dtowﬁﬁn the

i nner surface thereof is allowed, thereby varyln%
CurllﬁﬁunPPﬁﬁaﬁ’b?%odl%chﬁrdﬁwedtro AhfreceBaR c 0T cOWd t -6 ragonal

of a product to which the main board is _nounted,
container-shaped case are prevented from overlapplng the adjacent

rends, 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] 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 becard is
mounted.

[0037] It will be apparent to those skilled in the art that
various modifications 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

‘come within the scope of the appended claims and their

~equivalents.
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[0037] It will be apparent to those skilled in the art
that various nodifications and variations can be nade
in the present invention. Thus, it is intended that
the present invention covers the nodifications and
variations of this invention provided they cone
within the scope of the appended clains and their
equi valents. 12 What is clainmed is: 1. A mcro electro
mechani cal systens (MEMS) m crophone package
what §9"RiLSLD§: ;2. @ tetragonal container-shaped metal case
mavrng—amnopen-side to insert conponents into an
i nner space, and a chanfered end on the open-side to
easily performa curling operation; a printed circuit
boar da( REBroSUbBd Fate hecMhhEha B M@M@em@‘C@ﬁﬂhgnemﬁgtébhone
and an application specific integrated circuit
packa@l@St&npehspngr e nounted, the PCB substrate belng
Inserted into the netal case and having a sound hol e
botet nhgOQAITT Oih B neex{ATapald sewrd; casd Basiipposh open-side
configured to support the PCB substrate in the
to ineerki ngmppeeatsoinandadeinner asspace doed weeohéhbened aédnd on
case and 15 the PCB substrate. 2. The MEMS ni crophone
the opagkagee ofo c¢as Myl padfarmi i tdve 1l iMeVSpriretophone chip
and the ASIC chip are nounted to a surface of the PCB
upstirdiesl  ahdcal tohdaeti vEP@t t ephstogteomtecvhbpht @ MEMS

20 the netal case is provided to a boundary of another
m1crogﬁ9$%cgh1§ndumi an application specific integrated circuit

(ASIC}) chip are mounted, the PCB substrate being inserted into
the metal case and having a sound hcle 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.

2. The MEMS microphone package of c¢laim 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 (vVdd) terminal, an output
terminal, and a ground (GND) terminal are provided to a center of

the surface having the boundary.
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connection termnals including a power (Vdd) term nal,
an output termnal, and a ground (G\ND) term nal are
provided to a center of the surface having the
boundary. 13 3. The MEMS m crophone package of claim
1, wherein the MEMS m crophone chip conprises: a back
pl at e di sposed on a silicon wafer using a MEMS

technol ogy; and then 5 a di aphragmwi th a spacer

di sposed between the di aphragm and the back plate,

%nd ”fﬁeAl E%SChril c%ool% ogliesteﬁ:%c vol to%gg?fga;#‘ngn [gm%r%qn the

a’ 'bi as’ voltage suc

a . Jjcrophone; and 10 a buffer
MEMS g%%%??hgﬁe cﬁf?ﬁ%%ﬁ§¥1§gs

Ier anp or 1 npedance- mat chi ng an

gl egi ek calyagQung; shonah det thesdil_ti'Hoﬁugt}aggﬁ NEMR o a mEMS

_ m cr ophone chip to provide the signals through the

techn6®BBO¢t LA tg&inals to an outside. 15 14

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 sound signal detected through the MEMS microphone chip
to provide the signals through the connection terminals to an

outside.
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