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Fig. 2 is a lateral cross-sectional view illustrating a conventional silicon condenser
microphone employing the MEMS chip. Referring to Fig. 2, a conventional silicon
condenser microphone 1 is assembled by mounting the MEMS chip 10 and a ASIC
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(application specific integrated circuit) chip 20 on a
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in Fig. 2, because a back chanmber 15 of the

conventional silicon condenser mcrophone 1 is forned

bya tize 3|l94£|yﬁngm sbléﬂd)hola 36@&&%0&2&&1& back chanber 15 is

extr sna ue to si ze chip 10 .

o o FORYer™ v R Gl 2oty orh SR 5D e ffbyentona
qusllicenycopflenseemidraoploph d ne forged by tizdREM Dickipl 10s asmce bt the back
| NMERHeP M5 {d e&lﬁ%hﬁﬂj snl?aflpa{ee[ a[sﬂe é)lf the 1§IEM‘S fﬂpt qgtwlﬁéh Resemi-

present 1 nvent Irectio

c offeiHster ChchTh?é‘?f@Wea ﬁ@lmdﬁglahw ofdbe tnilc‘éﬂﬁhons a%qlegémﬁber

in n acoustic char acteristic.
Telc?ﬁ%‘ﬂgg'ﬂf‘gofﬁfgﬁﬁf’?] In order to achieve the
abTeehnuscﬂrIi’]tlﬂﬂenbj ect, there is provided a

di rect.i on sil.i.con copdenser mcr ri.sing;
caseltibgr Aed ¥ VG SRS PRGBGSR B anenser

f r ontrogloma dipviag ac edditipeal hetkaghadebei oeorflartod@baye ag agoustic char-
phassi@f a sound; a substrate including a chamber

case, a MEMS chi p having an additional back chanber
foTﬂehnigaltS(duthnnber case, a ASIC chip for operating

t he ?@Mﬁ | t

subst't %191{80 8{1}1«%96 @gg@g& C?srlf))e%f ébﬁé&] tflglfg %gl%g d'fgg a dhr%ctlonal |
pa@bwtgcqnldm@gmlcaw@m cegmgrieing:a fasg hagngre diest ayind hole for passing

i Gt o sénd; @ aE&%U@ HQI%% ati€e f ngla§ﬂ1gaaqhﬁ§é Y€ {Rhd; a
bondi Nng the case and the substrate, where€i

adﬂ@éﬁ% incdudipgp Flpnhes casss & MEM@@IP&?WWH@M back chamber
S Ufdr@e € bPfhet d]ﬁrrﬁ)@ﬁ@séll’hdASKEC}ﬁ tdp@fa@mﬁ icheSEMYS EHIB, a conductive

A t Ef f
LR P RTRE BRI et o R b BRieaf P uing through
f o# rdangpwand; atidiniginoeuak fd:refodmgthara:berto ulmckerbs@atd B aohaidpesive for
' M cﬂ?g;lthg ggéerh‘flﬁ?l?esﬁlbgtrﬁg%he‘faﬁrﬁpeeidhﬁﬂég§ gi)héchl% al}{%}{ﬁrety of a

chrp, ere rovin sensitiv

pr bsiding %@ﬁe aétha Cfﬁq@n st sibstepte fised by tiedtang i on) .
HQde’arhtgggbﬁ’s e directional silicon mcrophone
i n accordance WI he present invention may be

mountedessnibad nlam, meBrasb@t ipeganition snaotreteh o ¢bamigrened for &grming an
a Mﬂaﬂga&%ﬁﬁbmdgﬁa M@‘MF -ch E%Qd’eg o 1&%&%@% BQ;% C(Ijlamber

case is fixed to & ng
bySRafe afjillﬂéé\flw e ﬂaf'é@féy preyiRga Sy dHe r@bﬂﬁ@r%em such as
t0oa mm)/@mtam{@@@ﬁfcamm@m@f) a def ect and a mechani cal

f bondi t

Ther Byt LFHg ol lenCierih e gh et A SL BB P

W inlvertive rpa;elseembuntadr entinmin PEBrobustiousandthelseXbhaefoad, a mounting
noérP%?e mtag %e SSIQH Cﬁ%re%v ? %giﬁller%g%eh@%&e@[bd {363 b al laser Weldmg and

rmn cost . resen
hakorsied By par hft,smeameya@hl@ Weied d@lm@%le bph&Edg i plﬁvent a generatlon of

r ef géRNCEnd é)mteﬂ?anﬂfaﬁflﬁﬁﬁ&g 1se1 eﬁ%‘% td Qﬁfg@lcbfondm% shehdth.
be under ood by those skil he art glt?qt vari Qus

chAAge 08 st wpﬁfal?ﬂ?naf'éﬂlgprog wwn@éccgflw&\@ REFSFIH Invention is

W dbasttto the external noise, and reduces a processing cost and the manufacturing cost.

While the present invention has been particularly shown and described with
reference to the preferred embodiment thereof, it will be understood by those skilled in
the art that various changes in form and details may be effected therein without

departing from the spirit and scope of the invention.

Brief Description of the Drawings



departing fromthe spirit and scope of the invention.
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structure used in a silicon condenser m crophone. [13]
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Referring to Fig. 3, the directional silicon condenser microphone 100 having an
additional back chamber 152 in accordance with the first embodiment has a structure
wherein a chamber case 150 for forming the additional back chamber 152 and an ASIC
chip 120 for driving an electrical signal of a MEMS chip 110 are disposed on a PCB
substrate 140 having a conductive pattern 141 and connection terminals 142 and 144, a

MEMS chip 110 is disposed on the chamber case 150, and a case 130 having the front



chip 120 for driving an electrical signal of a MEMS
chip 110 are di sposed on a PCB substrate 140 having a
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In accordance with a method for manufacturing the directional silicon condenser

microphone 100 of the first embodiment, after the chamber case 150 is attached such
that the rear sound hole 140a of the PCB substrate 140 is positioned inside the
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rather than welding an entire contacting surface of
the case 130 and the PCB substrate 140. A bondi ng

w@oiont124768 med bet ween t he case 130 and t he PCBPCT/KR2006/003094

[32]

[33]

[34]

[35]

[36]

[37]

[38]

substrate 140 through such welding is referred to as
the wel ding point 162. The case 130 is fixed to the
P@Mﬁdt@ﬁemo&é@lmﬂdwe wel di ng point 162 such that

;gﬁ eg\?f}aélst]t aga un ?% Eﬁ%ﬁhﬁonﬁlgé{hogggrq%@o %% 81?(}182? {8)9 80nnect1ng to the
pr @ﬂemalpimdelrmy bd fiorraettlatta tortont svefaco ntithe tIGRsybatrated 40, and each

14 t ) i

t h%fottlé C&lﬂ‘ﬁgﬁﬁ ﬁﬁls it agéjgﬁ]ﬁjs &%@1&/ C%Enécgéiigg icg%?l(%%lponent

bovidethrough By fhé@ hcrl@u@éﬁlcsﬂaély@ skegordgneeatrishy Eneteebodiment of the

?Op&%nt F@%h%ﬁ{ \&L}%ﬁ%efdfﬁﬁe@ﬁ)ﬂ téiﬁn{lﬂ2 qug Bﬁd %M&@@ﬂds QB?ut the PCB
erni na an or. conne |n e.e

deW é%atﬁjzf}& k}ﬁe Feé’\‘%é ayibefagited Yéﬁ “cﬂm‘{ ?ﬂi&}ﬁ%gough an

sué);qiogcaimrfhéa and each of t he connection term nals

142 f‘n acc r {%Il]r Ct r I é/I%t GO Sﬁéﬁgg 1n9€rﬁ10%hwﬁﬂ the laser

conmponen ou hr ou tieuy arly
i nwaldggrid amplwﬁietdraStaheetbwbﬁmﬁm thetaseH80 e BeditiB substrate 140, a

gQ%’%ﬁ%ﬂsn%;bgomﬁﬁE‘hlhg ﬁlc‘g% NE&S fo? ﬁxir%r {1 Qﬁle 438421R rP‘tBl§]l14[’)strate 140,

substrate he rework
f atlq the serdrchye eRXNgtha Roricapdyctixe %Xdeﬂletsm/%lp@hteathe sﬂlcon the

exm@&ﬁde &hlé’ £@91&>r thSkahRoRIeE ML BO GSedWstthe ddMsive 164.
t.he esent |nve tio

nb
ool aF i BlestloRisat yO¥SMasithe MGl viiE T oggenser
13ﬁ11<1r0phdme 1PCBawnd ah nddigod Backachmalbdemi acgordana with a second

pé@% dgng]t w '[Rce%l%?e%q ufafgpth(gﬂ )Ais sér[b%d%@gxge gh%%ﬂiﬁ?)n Claﬁdenser

nowmicopitiae t100 ef é}@d}@t emhvélrmnt\deffer@ ﬁ@tnethe ﬁllhéms ¢ridepser microphone

t hepdibahd "s"éf@:%nd Eﬁ%o@iﬁ{eﬁ{ inQf dshﬁ)nciff %ﬁ(}%ﬁitﬁe&eldﬁév% 170, wherein
used as the adhesive_164. gf is a later

al
cr BegCRusiE NeMAKevFR i s ad%ffheétt? Hb}‘ oo 5fa of the case 130
si fdr pasipaneiRRE elie fdasopibinehd At Blﬁbﬁd)digleﬁﬂ aﬁ@l d;l dttactdl to the rear

¢ ng S8 B0 o oD R RGP B dRE B TR RE R Pl
coerdemBmentyi cr ophone 100 of the first enbodl ment

d 11 ?Bérefo%’ %n}‘tféghé Frbh GO 0nd %&%S&Eerﬁél;%&%'ﬁ@ Q6urtd ﬁlapf)assed

he second Inent 1n a tI%OSI Ion O e acoustic

d ethagueadhs trantispgnd pple ldPyok the casedtisttiectefoayphges deday by the

178 dutiAddI ACMELL et 170t fealch @R MEMNEHi Pl € inl @ glrﬁfen{‘tfb@lment the
und 1IN

case 130 for passing.through the_ front
f i fe@f sy 5{9"‘?7@%6”6 a?@s%{? P Folat Q?Sfﬂetgﬁoélgb tIE,‘aorﬁ ?fosound hole
hol 421t @ize PEBtshiesufa€B] 400k s@:@&&d:dl@ thérplodsg heh‘ah &y tigadcoustic delay

S Oéilen P70ttg Geae “ﬁﬁﬁvf@&? ‘fh[e g(lond e dO [ &y, While

the front soung(ﬁ?rom an e terna SRSV LGB e t hat '
pas s btkachrdonghwith ghefsilmon condamgeriiceoph8moiohe s¢vond agdodiment,

| Sqiadby &SHSEQIUBR RIS Rle Rl R¥% tlﬁXt dt rﬂﬁe ﬁﬁ&ﬂlsédnge&@f @Ycrophone of

device 170 to reach the MEMS c e first
entsdirsrembodiment exeept dsamation aﬁ{hewe%% élfshwde‘é.l@% t€Q-jag additional
sowtglﬁdtd@g@mﬁmsggmntwough the rear sound hol e 140a of

by FE 3abtaeFerbe  apiigos d v Eohot bR RrPRE N o « square
c hpiladihGiccordbive veidcibn ghresatxaovemeinh, and36g. 4 8 aaltapoard @areeplifying an
\émn%(ghétirl(ﬂlg.}] ?é&éki GAMLEARAGBRE b FLFiRRPANE Bluah & RIERRWesent
invention.
As shown in Fig. 5 and 6, the chamber case 150 for forming the additional back
chamber 152 may have the shape of the square pillar 150 and the cylinder 150 , and the



since a constitution thereof is identical to that of
the silicon condenser m crophone of the first

W@ pinodarest except the position of the acousti BCHER2306/003094

[39]

[40]

[41]

[42]

device 170, an additional detailed description is
omtted. [37] Fig. 5 is a diagramexenplifying an
add{k(ﬁﬂg(hl:lﬁﬂe bstkis dfspmea foniaf L@pélq{(ml@f ofaths gglakepiflat 130 or the

| SRR G Tt h RGP TR D s PP s SEMS i P10

i n aThesilmaf candender mi@pphanedO0 brdap verigustshapdsengyr wsmaufactured

'C gﬁsf}g Qtiéé;gﬂﬁg til@?gse %§(r)] ﬁ%ﬁg Vﬁﬁb&gtsg%pé oft E%CECB tsﬁ%pﬁtbaf@e The ASIC
nmashinaveé apddeMEMES Cglﬂp 1 Hears grpangedgin the PCBswbglfvde { He The MEMS
cytnipd @0 intRfles tRNMAJIHORAIN 0K GRariRdr 8 53 BY@hd EhaflibePOSEd50 For

an, u ortion are pillar 150 or

cyVIP{%E 5§ By F‘Yﬁg ﬁg?gﬁ %t}f%yﬁlﬁgerbé@ﬁqﬁﬁﬁﬁﬂ]gf aygylinder

of havieg My ahinend ﬂ&re({f,?xﬁ]a stlneresiilldrdaning andiegae4n end thereof,

m cr qphen V|n a e

o Sarra i b Aol RlP i RERRS 4R 2 eg contemstis

S hmrmsplmme nivenRARNshd marraP(éB B840. thghenngsi@ pdv P0xZ0hamdin PCB
azgld\’%:ﬂ@u%él B t%% Qoﬁ{e@tu@fpf:é%ﬁl%soﬂlﬂaﬂg IE@%/ %%Qﬁiteﬁﬁ'%@skwell as the

I.ncl udes i onal

Ip 1 CK |
cheatpdpl E’Stﬂldé@lg %tr?é:ee%ﬁ%&e Rk @lbﬂs@e 1gQ s inpryted fginserfag hole
casﬂmnﬁyh&gmﬁ”mh@3$@ape of the cylinder, the square

Il ar, l'inder, h i ng_ at d th f
D SqUAFBTYR R Ryt BRnadal Paragrtinyeppn. since
Asths lvasenl 30rexkuding Oyer the CBorutisinae ofiht Init fophakier ie disenedin the
Is&?ﬁ% ﬁg%%ﬁg% t8|f %ﬂ‘n%ﬁ’ 9@%?1 O”Ré‘ﬁée?ﬁl R&g@%@teg%r}nﬁfﬁ%ng is
c oupelﬂl@a theo thmorty@nm@i mégroplemeivgrain thezoangstion dermynads are formed

sobglgx | bﬂg)s% SM’@ bt th@%oE?@n&ﬁ§ﬁe 130 BUAtd OGS h FCB, resulting in an
center of bstrate D is inserted the

i n%félﬂeph@%r?&aépécmsqlﬁedt ﬁ{emﬁavwgﬁ@e gyet [ 41]

ThER@HSreal AP piRgnce with a mounting method of the
present invention, S|nce t he case 130 extrudlng over

t he BEBpIssss iPenEonmciMes #Fkaehsr st Psformygrangdditionaliack

| n&ﬁi‘%ﬁﬂeﬂ gnde@ laVIBABRcH@p irf Bi8er®iifrEisB adhok Clﬁiﬂl&y ek bf the MEMS
ht afﬁgr the. nounti.ng is smaller

ha

Bribf's fmlﬁﬁoﬁ%ﬁr?(%ﬂsé“ SR arf“%l??epr{?%]ﬁ F&%a THD (Total
teHﬁnmmhs[mn@mbmwned on an opposite side of the
conponent side to be nmounted the main PCB, resulting
in an efficient use of a space required for nounting
the product. Industrial Applicability [42] The present
i nvention includes a chanber case for form ng an
addi ti onal back chanmber under a MEMS chip in order to
I ncrease a back chanber space of the MEMS chip,
thereby inproving a sensitivity and a noi se probl em
such as a THD (Total Harnmonic Distortion).Cainms [1] A
directional silicon condenser microphone conprising: a
case having a front sound hole for passing through a
front sound; a acoustic delay device for delaying a
phase of a sound;



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

a substrate including a chanber case, a MEMS chip
havi ng an addi tional back chanber forned by the

W@ b@mhzasgase, a ASIC chip for operating the MHEVBK&RI0G/003094

a conductive pattern for bonding the substrate to the
case, and a rear sound hole for passing through a rear

sound; a fixing neans forg¥fj,xi the case to the
substrate; and an adhesid;i?ihﬁgonding the case and

the suRsfifeafichal YNEEPEShdERRr agé}sﬁm%ﬁﬁ cofpAPRk! Sdt th 0 an
e case dn e

entirety of a bonding surface o
subst r ataenpyag aipnt %@nﬁiu@f%fér g thioggh gfont sound;
m cr ophaestitdasconvinoedshyihg alpahsaof a sabet;ei n t he
rear sound. hol.e.is disposed on a ithon of the ...
subst r A uaF ElBngk ST R QARSI heSig At additional back
chanmbechan{t@} formed fry ¢heogaorber ¢ave ac 8 dalnp onmpehatiop eheo¥IEMS
cl ai ns j 0 ' i
ot ouncc Tl PnducHITheL, B AR Bfra® JURRASE Snd a rear sound
for preclefuingsing drawbraeyisosrdia sound wave. [4] The
;n. Cr OpPYARRgiNeaRS ERRMICRe %slteztp @}ﬁeadumstilatte;\f/hﬁ@r eld n the

I XI ng neans. C r ses a we | paol n orne . .
| haer gR ey S andGE o iR h R b g adhesive i
conpr i gedied nearnéntacty ©fidbohdivg sepax\of tle dasnawbthd wehsinae fixed by
epoxy,mgfﬂhhgﬁFa aste, a silicon, a urethane, an acryl

ol ae

and a cream r. [5] The mcrophone in accordance
wi t h cTag mictophane ieigeordaaccwsh clhiig 1lawbpigpethefeag sound hole is

cyl i ndgikpREd 8n 8 Pu&Fi6n B the&bstARAOMISH I eAB t&NHiditional back
portion of the case is a straight type or curled

out war thamPef-orm a wing. [6] The nicrophone in

accor d’ii]i&ﬁiidﬁbﬁ}fa)_né grai:ldafbfdan&hd‘lﬁftﬁ bAe bhdaigalmafRl 2, GdReein a sealing pad
conpri s a C I nart c cha ., ca or a s re .

oo ar B Shaisarb e Bon PR Feald SkpSigiid b gor preventing a
connecdiswrtian &f adravkd ehenber of the MEMS chip. [7] The

m cr oD’?ﬂé’]l’:ﬁidr HRE A Q&Bﬁﬁnéf% &/HE)%%% rﬂ ;IVhCIXM}]%g T&Bng\ﬁeans comprises
substrate conprises one of a , a ceramc su rate,

a FPCBa vty paiet farpaedbyreloger waging[ogp syldering, @ne theorhesive

i N accaifianesoNd bt &ndbdavk, ﬁ%ﬁraq{dﬂ-éoﬁi@u&ﬁ/@ lé?é{tﬁ aqtﬁkﬁ”)baste, a
e

devi ce hs attached around the Tront sound hol e “or

rear S% - Agfethane, an acryl and a cream solder.
The microphone in accordance with claim 1, wherein the case has a shape of a
cylinder or a square pillar, and wherein an end portion of the case is a straight
type or curled outward to form a wing.
The microphone in accordance with claim 1, wherein the chamber case
comprises a cylindrical chamber case or a square pillar chamber case, and
comprises a through-hole connected to a back chamber of the MEMS chip.
The microphone in accordance with claim 1, wherein the substrate comprises one
of a PCB, a ceramic substrate, a FPCB substrate and a metal PCB.
The microphone in accordance with claim 1, wherein the acoustic delay device is

attached around the front sound hole or the rear sound hole.



