[DESCRIPTION] [Invention Title] Silicon Condenser
M cr ophone Havi ng Addi ti onal back Chanber and Sound Hol e
in PCB [Technical Field] The present invention relates
to a condenser m crophone, and nore particularly to a
silicon condenser m crophone having an additional back
chanber and a sound hole i o a PCB. [Background Art]
CGenerally, a condenser m crophone wi dely used in a nobile
communi cation termnal and an audi o system conprises a
vol tage bias el enent, a [PBSGRIBTIA] di aphr agnt backpl at e
for constituting .. capacitor varying according to a
(hﬂ§gyngqu§§gure and VET (junction Field Effect
Transistor) for oiffering an output signal. The
.. conventional the condenser m crophone is assenbled
Stlicsaqbeisienasn Ylirpedons ngvangiidat jang ! phanke Chambepased Spulﬁb Hole in
an insulation ring, a backplate and a conductive ring in
pcg a case, and finally inserting a PUB and curling an end
portion of the case toward the PUB. Recently, a
sem conductor ;' processing technique using a
[Tﬂﬁ$éﬁﬁnﬁéﬁﬂﬂlng is proposed as a technique for
integrating a mcroscopi c device. The techni que, also
The Kfiewen@s @yMeMBn( Mrer o Bl eesr oo Mechami G2l §Y§rt(ﬁ)'ﬁ))n@n‘p|a%ls more
a sem conductor nenufacturing process, an integrated

circuit technology in o
particularly to a silicon condenser microphone having an additional back

chamber and a sound hole in a PCB.
[Background Art]

Generally, a condenser microphone widely used in a mobile communication
terminal and an audio system comprises a voltage bias element, a pair of a
diaphragm/backplate for constituting a capacitor C varying according to a
sound pressure, and a JFET (Junction Field Effect Transistor) for buffering
an output signal. The conventional the condenser microphone i1s assembled by
sequentially inserting a vibrating plate, a spacer ring, an 1nsulation ring,
a backplate and a conductive ring in a case, and finally inserting a PCB and
curling an end portion of the case toward the PCB.

Recently, a semiconductor processing technique using a micromachining 1S
proposed as a technique for integrating a microscopic device. The technique,
also known as a MEMS (Micro Electro Mechanical System) employs a

semiconductor manufacturing process, an integrated circuit technology in



particular, t, manufacture a m croscopi c sensor. an
actuator. and an el ectronechanical structure having a
size in a unit of pm In accordance with a MEMS chip
m cr ophone manufactured via the m cromachi ni ng
technol ogy, conventional conponents of the m crophone
such as the vibrating plate, the spacer ring, the
insulation ring, the backplate and the conductive ring
may be miniaturized and integrated, and may have a high
part per fior mdncenaraifaut trie- af unctrbsmpia hiqysost abinl | &ytuandr a and  an
high reliability through a high precision mcroscopic
r < ~Fi g. i.s.a di-agram:exenpl.i fyi.ng(a, conyent i -
clecRioRARR L ool e, AR, Wl O Qo P BRce wieh
m crophone. Referring to Fig. 1, a MEMS chip 10 has a
a MBS uehior enwhepledne amiyadkplwted 13 ai stHeor medtooackansing i dephnology,
wafer 14 using a HEMS technology and a vibrating plate

com R o AR CHLe i BERaoal ooy o ke ey LIE Pty the

the MEMS chip 10 i . generally manufactured by the _
spacgfi ¢rbgraciienilpgl tagehmol 1ogy tlndagkslertic cemdludicocorhicpive ring may
manuf acturing technology. Fig. 2 is a latera
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2, a conventional silicon condenser mcrophone 1 is

Fig. . en : onder . .
functagsendl ekhby tabulntyngnd he INBWSTrethibp L 1ty dhdoeghasl bigh precision
(application specific integrated circuit) chip 20 on a

nﬁcrEgﬁphégrag%synserting the nane in a case 30 having sound
ole 30a forned therein. However, as shown in Fig. 2,

~ because a back chanber 15 of the conventi onal )
Fig. 1 1s a diagram exemplifying a conventional MEMS chip structure used in a

silicon condenser microphone. Referring to Fig. 1, a MEMS chip 10 has a
structure wherein a backplate 13 is formed on a silicon wafer 14 using a MEMS
technology and a vibrating plate 11 1s disposed having a spacer 12
therebetween. The backplate 13 includes a sound hole 13a formed therein, and
the MEMS chip 10 1s generally manufactured by the micromachining technology
and a semiconductor chip manufacturing technology.

Fig. 2 1s 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 1s assembled by mounting the MEMS
chip 10 and a ASIC (application specific integrated circuit) chip 20 on a PCB
40 and inserting the same in a case 30 having a sound hole 30a formed therein.

However, as shown in Fig. 2, because a back chamber 15 of the conventional



silicon condenser m crophone 1 is formed by the MEMS chip

10, a space of the back chanber 15 is extrenely snal

due to a size of the MEMS chip 10 which is a

sem conductor chip. Therefore, a sound quality of the

m crophone is degraded. [Di sclosure] [Technica

Problen] It is an object the present invention to provide

a silicon condenser m crophone having an additional back

chanber and a sound hole in, a PCBin order to inprove
silican ewugssérc mohasraoner 1 stsi ¢orneliebhnilealMEEolati poH], knsoeaaenf the

to achi eve the above-descri bed object, there is provided

bk d,.C - C 1.GF opho [ s ng: ase f - :
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i ncludi ng a chanber case, a MEMS chip having an _ _
a seadenndueh@l chack Brearbere.f or medusy tid ichamberthease craphone is

ASi C chip for operating the MEMS chip, a conductive
degrA@HLern for bonding to the case, and a sound hole for

passi ng the external sound therethrough; a fixing nmeans

~for fixing the case to the substrate; and an adhesive

(Dﬁﬁéﬁmﬁeﬂonding the case and the substrate, wherein the

adhesive is applied to an entirety of a bonding surface

- t.he and the substrate fixed by the fixing nmeans.

rRx?%H%QnFQ%@%@&s Ef;:xits] As described above, the present

invention includes a chanber case for formng
[t 1s an object of the present invention to provide a silicon condenser

microphone having an additional back chamber and a sound hole in a PCB in
order to improve an acoustic characteristic.

[Technical Solution]

In order to achieve the above-described object, there 1s provided a silicon
condenser microphone comprising: a case for blocking an inflow of an external
sound; a substrate including a chamber case, a MEMS chip having an additional
back chamber formed by the chamber case, a ASIC chip for operating the MEMS
chip, a conductive pattern for bonding to the case, and a sound hole for
passing the external sound therethrough; a fixing means for fixing the case
to the substrate; and an adhesive for a bonding the case and the substrate,
wherein the adhesive is applied to an entirety of a bonding surface of the
case and the substrate fixed by the fixing means.

[Advantageous Effects]

As described above, the present i1nvention includes a chamber case for forming



3 an additional back chanber under a MEMS chip in order
to increase a back chanber space of the MEMS chip,
thereby inproving a sensitivity and a noise problem such
as < IND ('otai Harmonic Distortion). In addition, when r
sound ho le is fornmed in a substrate instead of a case,
the m crophone may he nounted on a main PCB vin various
nmet hods. Therefore, a nounting space may be small, in
addition, since the case is fixed to a PCB by a |aser

an aveli dionglamdchoddedebyuaieradhdlEiyechitphe ncaséer std i xedease a back
during t he bonding to prevent a generation of a defect,

cham% dglb‘r%%ga l}rgtﬁlg?t MEM#ncglsébyﬁ}eﬁg ggvgn%gﬁlgg%rz tlglty and a noise

n1crophone I n accordance with the present invention is
problebusthtas phBllexTeralallarmoi sd)isamd ivedluces a. processi ng
cost and the manufacturing cost. Wile the present
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under st ood by those skilled in the art that various

the eharmgbsnd may openmandt edden ad Inst 1 nelcBoei efviae cowsd met eisei Therefore, a
wi t hout departing fromthe spirit and scope of the
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a convent Gcture used

silicon condenser mcrophone. Fig. 2 is a lateral _
a laseosyeséiow ondl bondsd ibyl ust radhenigea ¢baveatd orral fisietli doning the

condenser m crophone enpl oying a MEMS chi p.
bonding to prevent a generation of a defect, and a mechanical firmness 1s
improved due to a high bonding strength. Thereby the silicon condenser
microphone in accordance with the present invention 1s robust to 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, 1t 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.

[Description of Drawings]

Fig. 1 is a diagram exemplifying a conventional MEMS chip structure used in a
silicon condenser microphone.
Fig. 2 is a lateral cross-sectional view illustrating a conventional silicon

condenser microphone employing a MEMS chip.

Fig. 3 1is a lateral cross-sectional view illustrating a silicon condenser



Fig. is a lateral cross-sectional viewillustrating a
silicon condenser m crophone having an additional back
chanmber and a sound hole in a PCB in accordance with a
first enbodi nent of the present invention. Fig. 4 is a
| ateral cross-sectional view illustrating a silicon
condenser m crophone having an additional back chanber
and sound hole in a PCB in accordance with a second
enbodi nent of the present invention. Fig. 5 is a diagram
micrahenpl hfwinggaanadddi endndkchadiembbander d soand oaheofinaa PCB in
square pillar in accordance with the present invention.
i | Lagr | jfyi ddition back
cccordflee i gt O S T b RO e 08 et e
_ present invent ion, Fig. 7 is a lateral cross-sectiona
Fig. views i & Usttarat i ngosorsextamwphe Wher gilhusi rafieg ophorle chavieglenser
a connection termnal forned on a conponent surface is
: a.main;: P& iin 0 i tht [ :
nicr UG il CoTondi Chopel pROFTUERREE D S0End A% dpefa
cross-sectional viewillustrating an exanple wherein a
acconfianeophoher isscomsupvled! ioanta ofailie PCBENh aveof dence Wit h
t he second enbodi nent of the present invention. [Mde
- Tor-Jdnvention] ve-desck i bj S t her
Fig. s P Ol Sohg  adt ot S 60 Gt Ay anaedtPely 0 forn of a
present invention will now be described in detail with
squarreep et leutic & tag codanae coripaiticedr efrean hgsntion.
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Fig. 6 1s a diagram exemplifying an additional back chamber in a form of a
cylinder in accordance with the present invention.
Fig. 7 is a lateral cross—sectional view 1llustrating an example wherein a
microphone having a connection terminal formed on a component surface 1is
mounted on a main PCB in accordance with the first embodiment of the present
invent ion.
Fig. & 1s a lateral cross-sectional view 1llustrating an example wherein a
microphone 1s mounted on a main PCB in accordance with the second embodiment
of the present invention.

[Mode for Invention]
The above-described objects and other objects and characteristics and
advantages of the present invention will now be described in detail with
reference to the accompanied drawings.

Fig. 3 1s a lateral cross—-sectional view 1llustrating a silicon condenser



Fig. 3is a Literal cross-sectional viewillustrating a
silicon condenser m crophone having an additional back
chanmber and a sound hide in a PCB in accordance with a
first enbodi ment of the present invention. As shown
inFig. 3, the silicon condenser m crophone 100 havi ng an
addi tional back chanber 152 and a sound hol e 140a
accordance with the first enbodi ment has a structure
wherein a chanb_.r case 150 for formng the additiona
micrpplukiec hanber an52ddnd oanal ASicE chanfdvelzeng ot smindi hglanin a PCB in
el ectrical signal of a MEIAS chip. 110 are disposed on s
ubstrat g ,.140 [ a ' : rn 141 and
amo@%ﬁﬁécfﬁghgtg?%?n%ﬁgﬁ%ﬁgma%%q%%%%%éb%gﬁgégﬁﬁgﬂllo is
di sposed on the chanber case 150, and a case 130 is o
As shewragheldig.o3t hdePeB! | aoubeendgneer1 40cr ophene odfultyivig an additional
pattern 141 and the ground connection termnal 144 are
c diyp a.aqthro 2h 1 T a 5 -
lxmkigggggégslg% g%gcg a#%?ﬁe Oggkﬁgggnggrq%%g? éw%E%Etghﬁge first
110 to inprove a sensitivity and inprove a noi se problem
embog (gt ad1aFO o ToHtfAICt WHar esica Diast(‘d)ragg@fn‘ Cofer 8t gor forming the
t hrough--hole }0a for connecting a back chanber 15
addifﬁd’dﬁ‘?dbg’é’k thenEME ©hiapq 140 Airth ki he l@gdﬂn‘ 0&@'\/1@%% electrical
chanber 152 1s disposed on an upper surface of the
. chanber case 150. The HEMS chip 110 has a structure )
signghepki a WHE badvkplldPe 218 dssHosededn on PHe sibsteéare whflerhaving a
14 using the MEMS technol ogy and the vibrating plate 11
condiSt V0T PR bR NAVENkNENNSPACRN tdinihAes ehet Weem4as $INEMSNchip 110
In Fig, 1, The chanber case 150 may have a shape of a

. square pillar or a cylinder, and may be manufact ured
is dugpergdaomethy chamber ‘case 150, and a case 130 1s attached to the PCB

substrate 140. The conductive pattern 141 and the ground connection terminal
144 are connected via a through—hole 146.

The chamber case 150 increases a space of the back chamber of the MEMS chip
110 to improve a sensitivity and improve a noise problem such as THD (Total
Harmonic Distortion), wherein a through-hole 150a for connecting a back
chamber 15 formed by the MEMS chip 110 with the additional back chamber 152
1s disposed on an upper surface of the chamber case 150. The MEMS chip 110
has a structure wherein the backplate 13 1s formed on the silicon wafer 14
using the MEMS technology and the vibrating plate 11 is formed to have the
spacer 12 therebetween as shown in Fig. 1. The chamber case 150 may have a
shape of a square pillar or a cylinder, and may be manufactured using a metal

or a mold resin. In addition, although not shown, an electrical wiring 1s



.r anmold resin. In addition, although not shown, an

electrical wiring is 6 disposed on the chanber case 150

so as to transmt the electrical signal of the MEMS chip

110 to the ASIC chip 120. The chanber case 150 having the

t hrough- hol e 150a on an upper surface thereof for

form ng the additional NO chanber, the MEMS chip 1110

attached on the through-hole 150a of the chanber case

150 to expand the back chanber, and the ASI ; chip 120
dispeged dispasetaoert hes®B0sybsiy atoe ttdfbmit hehe aridoctiicué .signal of

pattern 141 is disposed on a portion of the PCB

st.r.at hat ArNe tact wwth the case 130. The
che AL 943 PSS i oon

assPng through an external sound is
di sposed at a position wherein the chanber case 150 is
The ombeediasa Séahanggpabe th48udhothobarlogh nan aut uppeWessgake nidiereof
of the sound hole 140a by soldering for preventing a

or SHSHBELIEE AHEIAR I 2 SRECR LI B LR Pon e

di sposed around the sound hol e 140a di sposed at a | ower
throsgir-haoe 160a tHe t RCB haubst rate 1640to Axpaef éhenceknomabal , and the
1148a denoted a sound hole formed by the sealing pad 148.

ASICMQSPC§§@(ﬁ§Od1§) gggﬁ Hﬁ@?ﬁ%cg%Jg n%4ﬁe Cyc%ﬁgﬁxﬂlve pattern

case
the square pillar. The case 130 has an end portion in _

141 cot sasedi oth & her condatcttiheeP(Fatstiestmald 1146f thdte iPCB1 contact with
Ssubstrate 140 and has a cl osed bottom surface to prevent

T e N R

disposed at a position wherein the chamber case 150 1s mounted, a sealing pad
148 for carrying out a hole sealing of the sound hole 140a by soldering for
preventing a distortion of a sound wave in a space between a main PCB
(reference numeral 310 in Fig. 7) and the microphone is disposed around the
sound hole 140a disposed at a lower surface of the PCB substrate 140. A
reference numeral 148a denoted a sound hole formed by the sealing pad 148.

The case 130 1s a metal case having one surface open wherein the case 130 has
the shape of the cylinder or the square pillar. The case 130 has an end
portion in contact with the conductive pattern 141 of the PCB substrate 140
and has a closed bottom surface to prevent an inflow of the external sound as
well. The case 130 is attached to the PCB substrate 140 by aligning the metal
case 130 on the conductive pattern 141 formed on the PCB substrate 140 and

then spot-welding at least two points by a laser welding or a spot welding



case 130 on the conductive pattern 141 former: on ,, he
PCB substrate 140 and then spot-welding at | east two
points by a laser welding or a spot welding 7 and then
sealing a contacting portion of the c,-:se 130 and the
PCB, , substrate 1-10 with an adhesive 164 such as an
epoxy. A reference nunerai 162 denotes a wel ding point.
In accordance with a nmethod for manufacturing the silicon
condenser m crophone 100 of the first enbodi nent, after

and the chahber acase at50ng pombunt ed tlon dohe PEB asdbshe 4108  ddiBstrate
such that the sound hole 140a of the PCB substrate 140

[ 51.PQsi i i1Rsi t i tional 1 a
0§ PSR RS 3L R I8 Ao OB SRRl s
t he HEMS chlp 110 is attached to the chanber case 150
weldggchotilat the through-hol e SJa of the chanber case 150 is

positioned inside the back chanber 15 of the MEMS chip

re v L se 0 i he s e e

In (%% dIg% o? @ﬁeasqﬁg?gﬂ f mgﬁﬂﬁ?gugﬁﬁtoh esggﬁ%%Ct rlenmy
attern 141 of the PCB substrate 140 by the | aser

mlcrcwélbdﬁ: ng0 Thetheaserst3embaiibomdediter the daubsubste atd® igonounted

by the adhesive 164. The adhesive: 164 may be a
on tﬁ@%cghlysetr?f’@xlﬂo @u&?r}hagoﬂg&%ﬂﬂ@ H?H?XYAIO of! ltl){eerPCB substrate

I con urethane, an acry a cre

solder Referring to Fig. 5 the MEMS chip 110 haV|ng t he
140 aeidiosii brraled baeki deh b exddi onaf obarkd chymietie Leharisler tbastSIC chip

150 and the ASIC Chip 120 are nounted on the PCB
120 1s mounted on the PCB substrate 140, the MEMS chip 110 is attached to the
chamber case 150 such that the through-hole 150a of the chamber case 150 1is
positioned inside the back chamber 15 of the MEMS chip 110.
Thereafter, the case 130 having the shape of the cylinder or the square
pillar 1s fixed to the conductive pattern 141 of the PCB substrate 140 by the
laser welding. The case 130 1s bonded to the PCB substrate 140 by the
adhesive 164. The adhesive 164 may be a conductive epoxy, a non-
conductive epoxy, a silver paste, a silicon, a urethane, an acryl and a cream
solder.
Referring to Fig. 3, the MEMS chip 110 having the additional back chamber 152
formed by the chamber case 150 and the ASIC chip 120 are mounted on the PCB
substrate 140, and the square or circular conductive pattern 141 1is disposed

at a portion that 1s in contact with the case 130 having the shape of the

cylinder or the square pillar.



substrate 140, and the square or circular conductive
pattern 14'1 is disposed at a portion that is in contact
with the case 130 having the shape of the cylinder or
the square pillar. Since a size of the PCB substrate 140
is larger than that of the, case 130 having the shape of
the cylinder or the squat e pillar , a connect ion pad or
the connection termnal for connect lag to an externa
~ device may be freely disposed on the |arge PCB:
Sincesubsticat @ taed PEResdshduct iMe pat tanger 14lameyabeof the. case 130
manuf act ured by di sposing a copper filmvia a
0 n al,¢ P turi t [
havi O UETABRAL T TRTARE UL D BRI SRR D o or
or a netal B may be used instead of the PCB substrate
the qupective ¢aswinp30fhaviaigee Hagshapen ofxtenea cylavagermar benéreely
square pillar has a contacting surface with the PCB
dlspo%HE’S&{ alife ]lgpgé)m SHGd Lhat ghi QhQOE'EB{a'&@E pg?t/ex*he 141 may be
housed i nsi wherein an upper surface thereof s cl osed
the external sound does not f lows in. The case 130 nay
manufiget wrgdupacd pped! igsiangorpds ashn vaa eoppeent wnet aPW @egufacturing
steel, an al um num or a nlckel aIon and may be pl ated
Lt 0} igh 0 g e
prom%%ngﬂ%tﬁgg pa?%g¥§ 141 o?rt g%na nggﬁgglggbéﬁaEQ a FPCB
Ping point 162 which is a portlon of the contacting
substpsam iona s Lk [dSdmay O vied Fagerd ufi hge eE’CBa%téxstmwé&O
(not shown) to fix the case 130 to the 1'.,B substrate
The &AQ- 130€n8ANMLET he AhAeSSMDL Ko Oéyltlhgerm&“%@l'@‘)@@uar'es pillar has a
conpl ete by applylng the adhesive 164 to the entire

contacting portio
contactlng surface with the PCB substrate 140 open such that chip components

may be housed inside, wherein an upper surface thereof 1s closed the external
sound does not flows 1n. The case 130 may be manufactured using a brass, a
copper, a stainless steel, an aluminum or a nickel alloy and may be plated
with gold or silver.

After aligning the case 130 to the conductive pattern 141 of the PCB
substrate 140, a welding point 162 which is a portion of the contacting
portion is welded with the laser using a laser welder (not shown) to fix the
case 130 to the PCB substrate 140. Thereafter, an assembly of the microphone
1s complete by applying the adhesive 164 to the entire contacting portion.
The welding refers to spot-welding one or more points (preferably two or four
points) in order to fix the case 130 to the PCB substrate 140 rather than

welding an entire contacting surface of the case 130 and the PCB substrate



The wel ding refers to spot-welding one or nore points
(preferably two or four points) in order to fix the ease
130 to the PCP13 substrate 140 rather than welding an
entire contacting surface of the .,se 130 and the PCB
substrate 9 140. A bonding point forned between the case
130 and the PC3 substrate 140 through such welding is
referred to as the welding point 162. The case 130 is
fixed to the PO6 substrate 140 by the wel ding point 162
140. sudientlheg rohat cheeed 188 viesn ndte mavedl Hurandg tiae dimdisnstrate 140
using the adhesive 164 or a curing process for bonding
thrm%fh 8udH QREdi ROSE fj;le(f@rrelh 4 rgad tt erlﬁhﬁ% GRRduUCishver a&é&f N30 is
IS connécte e groun connection term na
. through the through-hole 146, and when the case 1,30 is
f lxedoot@dége BB exbermak néi s& itgebrolskes 1o nterdesichethat the case
noi se. At least two and up to eight connection termnals
130 1334%09%v%64dttrq gcé’%ﬁﬁhé‘%sig)é’ tthlae ‘?(lgaiéiéldg}” §ecug%lg bRocess
forned at a om surface o the substrate and
each of the connectlon termnal s 142 and 144 is
for handens iadak| yroresnpetittean ¢ d naagdhitpoeonpeneprdust dee tRF brigh 141 is
the through-Mle. Particularly, in accordance with the
conn&'{"@@dﬂ(ﬁ%ﬁé %fouh('i‘eco%@éﬁ% tAPSRAT ana YIRS C%i Bhﬁ]ec@ﬂﬂﬁfghLme 146,
termnal s n_: 144 extend about the PCB substrate 140
t he remork facilitated by using an electric
and wsndéke t%ﬁ@ué‘%’b ars eapbsledas ptaeal [tRl ek clor dandedwitp hr ampee the
enbodi nent of the present invention, while the | aser
noiséel ding is exenplified as a nethod f or fixing the case
130 to the PCB

At least two and up to eight connection terminals 142 and 144 for connecting
to the external device may be formed at a bottom surface of the PCB substrate
140, and each of the connection terminals 142 and 144 1s electrically
connected to a chip component side through the through-hole. Particularly, in
accordance with the embodiment of the present invention, when the connection
terminals 142 and 144 extend about the PCB substrate 140, the rework may be
facilitated by using an electric solder through an exposed surface.

In accordance with the embodiment of the present invention, while the laser
welding 1s exemplified as a method for fixing the case 130 to the PCB
substrate 140, a soldering or a punching may be used for fixing the case 130
to the PCB substrate 140, and the conductive epoxy, the non-conductive epoxy,
the silver paste, the silicon, the urethane, the acryl or the cream solder
may be used as the adhesive 164.
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substrate 140, a soldering or a punching may be used for
fixing the case 130 to the PCB substrate 140, and the
conductive epoxy, the non-conductive epoxy, the silver
paste, the silicon, the urethane, the acryl or the cream
sol der may be used as the adhesive 164. 10 Fig. 4 is a
| ateral cross-sectional viewillustrating a silicon
condenser m crophone having an additional back chanber
and sound hole in a PCB in accordance with a second
Fig. efbodi arehateot| t heogsres@nbnihversi onluArdi fiferensgid icon - condenser
between the silicon condenser m crophone 100 of the first
Jys e [ C er, m.cCr, f
R e L R S e TS
140a formes in the PCB substrate 140, wherein the sound
accoridenes Wi4baai se¢@rdmedbaed imenpost tilen pofsartie iaddittioonall saldlerence
chanber 152 formed by the chanber case 150 in case of

e O

fromthe chanber case 150 in case of the second
silicepbeendesptr mMisprifcaee [0Whidfe thtesasionil cebodoreidndera position of
m crophone 100 the first enbodi nent has a back type

ctre r e I e u t
he SHUCAMCE AL SR 06, SHLELE R PSR LR ol

addi tional back chanber 152, the silicon condenser
1402 risc@ipkenel B000SOfl ophe 8ot ersedi bkt charbes 1t doepas 8y the

wherein the external sound passes through the sound hol e

chmm%40@h§g]59hﬁ1E%%eSHpﬂ§ka?%ﬁk4%m@ﬂﬂmEH@QHHa§§@Sy£HHOMﬂ@ 840a is
space In the case

formed between the chamber case 150 and the ASIC chip 120 away from the
chamber case 150 in case of the second embodiment .

Therefore, while the silicon condenser microphone 100 of the first embodiment
has a back type structure wherein the external sound passes through the sound
hole 140a of the PCB substrate 140 to reach the additional back chamber 152,
the silicon condenser microphone 100" of the second embodiment has a
structure wherein the external sound passes through the sound hole 140a of
the PCB substrate 140 and then passes through a space 1n the case 130 to
reach the MEMS chip 110. In accordance with the first embodiment, 1t 1s
preferable that positions of the backplate 13 and the vibrating plate 11 are
exchanged in a structure of the MEMS chip shown in Fig. 1.

In accordance with the silicon condenser microphone 100" of the second

embodiment, since a constitution thereof is identical to that of the silicon
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reach the MEMS eh ; 110. In accordance with the first
enbodinment, it is preferable that positions of the
backpl ate 13 and the vibrating plate 11 are exchanged in
a structure of the MEMS chip shown in Fig. 1. In
accordance with the silicon condenser m crophone 100" of
the second enbodinent, since a constitution thereof is
identical to that of the silicon 11 condenser m crophone
100 of the first enbodi nent except the position of the
condegwandn holophd0 180 abdihei dnadt debadinedt desepi pthomosstion of the
omtted. Fig. 5is a diagramexenplifying an additiona
Soumpﬁﬁke @gb%& %ﬁh%hSHJngh?ﬁednﬂ%c Anabh Rgbbﬁﬁédn.
accor ance Wi resent I nven 1on, lg. 6is a
~diagram exenplifying an additional back chanber in the
Fig. form @ tlhesioyl ieneer! 1 ¥ meacoorddiicena thackhehgmbesent the form of
i nvention. As shown in Flg 5 and 6, the chanber case 150
[ n k e y th
the é gré(’[‘)’o@lﬁﬁehggaucg?gﬂégc Igrth ggg p&%@ﬁﬁ irnv%ﬁﬁ(ﬁge?ﬁq\éfgg. § is a
and t he through-hole 150a is di sposed on an upper portion
diagrefm exémpls Guidaige api adairt 1050 back hehagpei nderthes500rm @ ff dhen eyl inder
path with the back chamber 15 of the MEMS chip 110. The

in mﬁ%kaﬁﬁ% ﬁgqpfﬁé%ﬁe d&rqgagﬂqo 00 havi ng various shapes

manuf actured by attaching the case 130 having
various shapes on the RiB substrate 140. The AS IC chuf _
As shawp. im2biand tdve K EMB: cHiapban ocagee L uriired ooniichd i pdditional

back chamber 152 may have the shape of the square pillar 150" and the
cylinder 150", and the through-hole 150a 1s disposed on an upper portion of
the square pillar 150" or the cylinder 150" to form a path with the back
chamber 15 of the MEMS chip 110.

The silicon condenser microphone 100 having various shapes may be
manufactured by attaching the case 130 having various shapes on the PCB
substrate 140. The ASIC chip 120 and the MEMS chip 110 are mounted on the PCB
substrate 140. The MEMS chip 110 includes the additional back chamber 152 by
the chamber case 150. For instance, the case may have the shape of the
cylinder, the square pillar, a cylinder having a wing at an end thereof, or a
square pillar having a wing at an end thereof.

Fig. 7 1s a lateral cross-sectional view illustrating an example wherein a
microphone having a connection terminal formed on a component surface 1s
mounted on a main PCB 1n accordance with the first embodiment of the present

12



substrate 140. The MEMS oh p 110 includes the additiona
back chanber 152 by the chanber case 150. For i nstance,
the case may have the shape of the cylinder, the square
pillar. a cylinder having a wing at an end thereof, or a
square pillar having a wwng at an end thereof. Fig. 7 is
a lateral cross-sectional viewillustrating an exanple
wherein a m crophone having a connection term nal forne:.
on a conponent surface is nounted on a nmain PCB in
inveacioor dance with the first enbodi ment of the present
invention. As shown in Fig. 7, in accordance with a

i licon ndenser. m crophone according .to an alternate
As - Siopt Bnilodi ment, af £Sr EIe Coald 30 RAVICHB CRBICTERRpd gropone
the cylinder or the square pillar is fixed to the PCB
accosdimgt rtat @n 140t erlnat gef i itshamembdiE memise dfyet hehavedadiend30t having the
case 130 is bonded by the adhesive 164. The connection

termnal s 142 and 144 for connecti.ng.to a.connegtd,on d
shapb 3608, e irn B sTerE B B Gaucr | BiFP o pob SLoRBate 140
m crophone is nounted are disposed in the conponent side
largef tthhe HEB caubshy athe 140lindt {leastsd wdOand humdet obyeitdat adhesive
connection term nals may be fornmed. The reference nunera

S R TS e T

extends to an opposite surface of the conponent side in
320 afldiltei anit PCBhe1&idewabl oduat hemtwht cansgfeemi ofophhee el seobnited are
solder is inproved to facilitate the rework, The main

(ﬁsp£§%#g%ggﬁicbﬁﬁx@59d¥ﬁ% g M@J9@BR§BS&%&%CﬂﬂLC%@dﬁQ§Ertwo and up
to eight connection terminals may be formed. The reference numeral 162
denotes the welding point. When the connection terminals extends to a
sidewall of the substrate or extends to an opposite surface of the component
side in addition to the sidewall, a heat transfer of the electric solder is
improved to facilitate the rework.

The main PCB 310 of the product on which the silicon condenser microphone is
mounted comprises a circular or a square inserting hole 310a in order to
mount the case 130 of the silicon condenser microphone. The connection pad
320 corresponding to the connection terminals 142 and 144 disposed on the PCB
substrate 140 of the microphone are disposed.

As shown in Fig. 7, in accordance with the silicon condenser microphone
mounted on the main PCB 310, the connection pad 320 of the main PCB 310 is

coupled to the connection terminals 142 and 144 by a soldering 330 as well as



nmount ed conprises a circular or a square inserting hole
310a in order to nount the case 130 of the silicon
condenser m crophone. The connection pad 320
corresponding to the connection termnals 142 and 144
di sposed on the PCB substrate 140 of the m crophone are
di sposed, As shown in Fig. 7, in accordance with the
silicon condenser m crophone nounted on the nain PCB e
310, the connection pad 320 the main PCB 310 is coupled
the taset h) eshneonhigon tereaitmal of 142 ampotdd byda olbersuhgtrate 140
330 as well as 13 the case 130 extruding at a center of

s L TR Rore oA S Sark Bl 308 Whercrare, in

accordance with a nDuntlng met hod of the present
Therdfavent inaccosilanse théh caseouBOnexreidilngfovee phesepCBinvention,
substrate of the m crophone is inserted in the inserting

smcéqol!h% 3108 ?f’»OtQ&rﬂHH}ger&t@ﬁ$%Qe BB os‘(l%%?llz!teh%fQQEe m%r%?gone 1S

he mounting is sma an the conventional m cropho

. mhereln the connection termnals are fornmed on an _
inserdpPosi tdesiigeciofinghko komponedt tdicdsatio PUbe Sadurredvens | height
main PUB. resulting in an efficient use of a space

after QG4 hEcht iher i oYUt Rg Fﬁﬁﬁ RHRAUGEvenFt Sha18 ni Sr @hbAt ef@rein the

cross-sectional viewil ustrating an exanple wherein a

m crophone is nounted on a main PCB in accordance with W
connesge@hd eerbodisnert foofied ha prexwnt! inveAt i ©n.thTheomponerdonide to

condenser m crophone in accordance wth the second
be m&HRed FRNt, -0k PCB, resulting in an efficient use of a space required
for mounting the product.
Fig. 8 1s a lateral cross-sectional view 1llustrating an example wherein a
microphone 1s mounted on a main PCB in accordance with the second embodiment
of the present invention.
The silicon condenser microphone in accordance with the second embodiment of
the present invention has a constitution identical to that of Fig. 4, and a
main PCB 300 for mounting the silicon condenser microphone of the second
embodiment comprises a sound hole 300a for passing through a sound form an
external source, a sealing pad 302 disposed around the sound hole 300a, and a
connection pad 304 corresponding to the connection terminals 142 and 144 of
the microphone as shown in Fig. 8.
Therefore, after aligning the sound hole 140a formed on the PCB substrate 140

of the silicon condenser microphone of the second embodiment to the sound
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the present invention has a constitution identical to
that of Fig. 4, and a nmain PCB 300 for nounting the
silicon condenser mcrophone ,f the second enbodi nent
conpri ses a sound hol e 300a for passing through a sound
forman external source, a sealing pad 002 disposed
around t he sound hol e 300a. and a connection pad 304
corresponding to the connection termnals 142 and 144 of
the m crophone as shown in Fig. 8. Therefore, after
hole aBi@mni iy tfaens 6URA 30| end 40antor imed tenmited SPAB2sabst L4t eto the
140 of the silicon condenser m crophone of the second
i|n 0 e e ; 0 -
conn T P00 a0} ot mar 9l e okte g mPEBERE R EacReOR 398 main
304, the silicon condenser m crophone is attached to the
PCB 39K nia RCB® 3@0 184 @38. sobering 330 [Industri al
Applicability] The present invention includes a chanber
- 0 r.0j addi ti onal back chanber under a MEMS
[Imgﬁ?g“?n%p%gﬁg?gﬁﬁggrease a back chanber space of the
MEMS chi p, thereby inproving a sensitivity and a noi se
The pregphlenngaehicas 1aCMdRs ¢ TdrabeHarfdNi@ Dbstieet ppngddiisonal back
[CLAIMS] [Cdaim1l] A silicon condense; nicrophone

chamfe@MRhdS ROMEMS chip in order to increase a back chamber space of the
MEMS chip, thereby improving a sensitivity and a noise problem such as a THD

(Total Harmonic Distortion).
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a case for blocking an inflow of an external sound; a
substrate including a chanber case, a MEMS chi havi ng an
addi ti onal back chanber formed by the chanber vase, a
ASI C chip for operating the MEMS chip, a conductive
pattern for a bonding to the case, and a sound hol e for
passing the external sound therethrongh; a fixing neans
for fixing the case to the substrate; and an adhesive for:
boni ng the case an the substrate, wherein the adhesive is
applied to an entirety of RLBO¥dI ng surface of the case
and the substrate fixed by the fixing neans. [Caim 21
[C“E%elpicrophone in accordance with claim1l1, wherein the

sound hole is disposed on a portion of the substrate
~corresponding to a position of the additional back

A sl lokanpendels@ran er3phdire canriépione i n accor dance with one
of clains 1 and 2, further conprising a sealing pad for

a Ca%;ggreg)tlbagir% g StQT &) o7 eQEe%?“é%Jnﬂéwave’ the sealing

el ng di sposed around the soun | e of the
substrate. éCIain14) 16 The m crophone in accordance with
a sulpdtaiphe 1inoahers n thanter xicae meaM8T ofmpp i bes ngaamedddii Agpnal back
point forned by a | aser welding or a soldering, and
chamber formed by the chamber case, a ASIC chip for operating the MEMS chip,
a conductive pattern for a bonding to the case, and a sound hole for passing
the external sound therethrough;
a fixing means for fixing the case to the substrate; and
an adhesive for bonding the case and the substrate, wherein the adhesive is
applied to an entirety of a bonding surface of the case and the substrate
fixed by the fixing means.
[Claim 2]
The microphone 1n accordance with claim 1, wherein the sound hole i1s disposed
on a portion of the substrate corresponding to a position of the additional
back chamber.
[Claim 3]
The microphone in accordance with one of claims 1 and 2, further comprising a
sealing pad for preventing a distortion of an acoustic wave, the sealing pad
being disposed around the sound hole of the substrate.

[Claim 4]
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wherei n the adhesive conprises one of a conductive epoxy,
a son-conductive epoxy, a silver paste, a silicon, a
uret hane, an acryl and a creamsolder. [Caimb5] The
m crophone in accordance with claim1l1l, wherein the case
conprises a cylindrical case or a square pillar case,
and wherein an end portion of the <case is a straight
type or cone. outward to forma wing. [Claim®6l The
m crophone in accordance with claim1l1l, wherein the
The mivanplemecasercconganicsesi thaceyini AdrileakicHawbérxiogseeams eomprises
square pillar chanber case, and conprises a through-hole

a weﬁqﬂggem&ﬁﬁg x‘ho(?m@d. K Pzps%mﬁerld?i\f}\% they NEYB. chigh. o ai m 7]

p
crophone in accordance th cIa|n11,gWhere|n t he
substrate conprises one of a PCP, a ceramc substrate, a
wher ERCBhe ybdtasave amdprasefetale PEBa g¢gnductive epoxy, a non—conductive

epoxy, a silver paste, a silicon, a urethane, an acryl and a cream solder.
[Claim 5]
The microphone 1n accordance with claim 1, wherein the case comprises a
cylindrical case or a square pillar case, and wherein an end portion of the
case 1s a straight type or curled outward to form a wing.
[Claim 6]
The microphone 1n accordance with claim 1, wherein the chamber case comprises
a cvlindrical chamber case or a square pillar chamber case, and comprises a
through-hole connected to a back chamber of the MEMS chip.
[Claim 7]
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.
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