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DIRECTIONAL SILICON CONDENSER MICROPHONE HAVING
ADDITIONAL BACK CHAMBER BACKGROUND OF THE INVENTION 5 1.
Field of the Invention The present invention relates to a condenser

BB N e e S e M o,

Related Art Generally, a conde%%:c]zu widely used in a moblle
communication terminal and a 05 mprises 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

Tran5|stor for buffenn an output signal. 15 The conventional the condenser
SSHRRE L) NN BddYBhtially inserting a vibrating plate, a spacer

ring, an insulation rlng a backplate and a conductive ring in a case, and

finally friskt@hde PEEEAR curling an end portion of the case toward the

PCB. Recently, a semiconductor processing technique using a

micronfaehiniiegast 20yrojiwsetlaies tdohriqeeridenseigratiergrharierosesbimore

device. The technique, also known as a MEMS (Micro Electro Mechanical

Bystemdriyntplaydiractemi¢ siidootoonuamdactirioghome ésyjran antegrhtiodal back

circuit technology in particular, to manufacture a microscopic sensor, an

abtuaiber.and an electromechanical structure having a size 1

2. Description of the Related 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 is assembled by sequentially inserting
a vibrating plate, a spacer ring, an insulation 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 is
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, to manufacture

a microscopic sensor, an actuator and an electromechanical structure having a size
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in a unit of m. In accordance with a MEMS chip microphone manufactured via
the micromachining technology, conventional components of the microphone
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
lgh B edfaiin AR @ carRIGE e GnMENGhCHIRLING epitP e ANefRebNed via the
through a high precision microscopic process. Fig. 1 is a diagram

BTGBy CRRMABISYYA| MM AH SBRFRRMSESk Ihe Silis8Phone such as

condenser microphone. Referring to Fig. 1, a MEMS chip 10 has a structure

YHRE LR gsﬂel@t,etﬁé ISJQERIEARY! arliea WAl Hifid!Sthe aoMﬁMa;te and the

technology 10 and a vibrating plate 11 is disposed having a spacer

1
g%?&r@]f&%e‘?ﬂégﬂ?ﬁa?ﬁ%feo'%‘?niégc“il}@éfdﬁﬁfg %ﬁﬁh@e L f%%}zgnﬁl%feg" high

e MEMS chip~10'is generally manufactured by the micro Ining

technalogy and a icopductor chip ufacturing.technology. Fig. 2is a , .
STRRRNS . ARaon i h N A AR SRR TR ele 2 nigh

micrg%fhone emglo ing the MEMS chip. Referring to Fig. 2, a conventional
DO b REE? c?ﬁﬁaﬁ'e 1 is assembled by mounting the MEMS chip

10 and a ASIC (application specific integrated QirCUitMChhij) 20 ona PCB 40 _
and ins@rtih¢StAd S X EEREYARH A Ty STYONAL B 36 PorteciHrfo HsRd I
However, as shown in Fig. 2, because a back chamber 15 of the

BoHiHtiERE ePEiRRISHPEARABNBEISHIBIhGINe 1 & FrMeChiPthe g mstructure
chip 10, a space of the back chamber 15 is extremely small due to a size of
wReksm\VEshasioiedenkicls iENedatansilietsr whafp! THevsfawea AdiRderRipgy
of the microphone is degraded.

and a vibrating plate 11 is disposed having a spacer 12 therebetween. The backplate
13 includes a sound hole 13a formed therein, and the MEMS chip 10 is generally
manufactured by the micromachining technology and a semiconductor chip
manufacturing technology.

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 (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 microphone 1 is formed by the MEMS chip 10, a space of the back

chamber 15 is extremely small due to a size of the MEMS chip 10 which is a

semiconductor chip. Therefore, a sound quality of the microphone is degraded.



10

15

20

2 SUMMARY OF THE INVENTION It is an object of the present invention to
provide a directional silicon condenser microphone having an additional back
chamber in order to improve an acoustic characteristic. 5 In order to achieve

%m%&%@@qﬁ\?%lgﬁre is provided a directional silicon condenser
microphone comprnsing: a case having a front sound hole for passing

through a front sound; a.acoustic delay.device for delaying a phase ofa . ..
oo o B B O O RS L0 N HHE: AnbiEciRel sicon
additional back chamber formed by the chamber case, a ASIC chip for
6RRYSRRG HEGRERRES B RAN é‘%&ﬁ@ﬂ%ﬂ% DARERAPBEh NG aet [RuBRIYe an

to the case, and a rear sound hole for passing through a rear sound; a fixing
AROMSEGSH RIS Case to the substrate; and an adhesive for bonding the
case and the substrate, wherein the adhesive is applied to an entirety of a

bondin@ SIFRIce ethevedse ahaverslestidipstobiRediByrenis Mmddad aeiegtional
DESCRIPTION OF THE DRAWINGS The above and other features and
alicantagadasfsgic Prershoine etiBprisily bec6ase nhemngppaliont kspund hole for
describing in detail exemplary embodiments thereof with reference to the
pttssihgdithawimgs firnthsoond Figcdutia dedgyate\eserfiplifigiayiag a phase of a
conventional MEMS chip structure used in a silicon condenser microphone;
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 the substrate to the case, and a rear sound
hole for passing through a rear sound; 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.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the present invention will
become more apparent by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

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;
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Fig. 2 is a lateral cross-sectional view illustrating a conventional silicon
condenser microphone employing a MEMS chip; 3 Fig. 3 is a lateral
cross-sectional view illustrating a directional silicon condenser microphone
havinggan agditional bagk, charmbet iy degordanc uYYéWF.%r[@e%j%} emﬁ%%ﬂgnsmsﬂfcon
the presént invention; Fig. 4 Is a lateral cross-sectional view Illustrating a
directional silicon,_ 5 condenser microphone having ap additional back . ,
CHERF e T BN S BREN G e GE AL B BreGesR et s
Fig. 5 is a diagram exem li%n _an additional back chamber in a form of a
gﬁ%@'ﬂﬁ@r‘?ﬁ@%ﬁﬁ&ﬂﬁ@ fﬁ'ﬂﬁ'e present invention; Fig. 6 is a diagram
exemplifying an additional back chamber in a form of a 10 cylinder in -
accordafice?with the!RIRebneiPRERAGHOTY. 6Y aljjstepirgve v GHasahtRiron
an example wherein a directional silicon condenser microphone is mounted
epNslenant PUEBIRNANCRRMRS WiAgdlieiaboarkeriasaes PredefiiARGRIgHt a
15 DETAILED DESCRIPTION OF THE INVENTION The above-described
sbfetd embastiteeisjedte arasenanyeiics and advantages of the present
invention will now be described in detail with reference to the accompanied
drawingjig. ByEcalbliagnendieeioplitong ems ed ditiorsp Hzavk iclciumlesr an adoostiof a
delay 20 device. Embodiments of the present invention will be described by
diyudieqildo itwaccordance with the present invention;

Fig. 6 is a diagram exemplifying an additional back chamber in a form of a
cylinder in accordance with the present invention.

Fig. 7 is a perspective view illustrating an example wherein a directional
silicon condenser microphone is mounted on a main PCB in accordance with the

embodiment of the present invention.

DETAILED DESCRIPTION OF THE 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.

Typically, the direction condenser microphone includes an acoustic delay
device. Embodiments of the present invention will be described by dividing into two
examples, an example wherein the acoustic delay device is mounted at a front

sound hole of a case for passing through a front sound and an example wherein the
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examples, an example wherein the acoustic delay device is mounted at a
front sound hole of a case for passing through a front sound and an example
wherein the 4 acoustic delay device is mounted at a rear sound hole of a

% '?%sff?EB Ire(\:?p! %ﬁ‘?ea& gPﬁr}Qaf 1 h e |'<!§‘t§1I PEBYor e d&g’]@ Yrkl?éﬁngh

strating a ificon ‘condenser microphone avmg an'a
back cham erin accordance with a first 5 embodiment of the present
%\r/%%tlo% herein an acoustic delay device 170 is installed at a front sound
hole 130a of the case for assing through the front sound. Referring to Fig
3, the fifbctoridl &IilHA" nﬂ&ﬁéeﬁemw%ﬂm\‘}ﬁ@’ 1YY an dERsTiena) Silicon
back chamber 152 in accordance with the first embodiment has a structure

GAIRNTS EHSrABRPRASEMBY 76 FFHHRNALRA L ARBRBE bICRAOREIABER Y4B fofirst

and an ASIC chip 120 for driving an electrical signal of a MEMS chip 110 are
arspedinesh afPhe SiPEtritdYR0tRAVING arebhdlicRre waiteieipy1 agvice 170 is
connection terminals 142 and 144, a MEMS chip 110 is disposed on the
il e adeonseound haledsia 30 thaviasetifier frassisouihe haetigarfbsound.
passing through the front sound is attached to the PCB substrate 140. The
acoustRefliaygdevicy. 17,0t attactied atdiieohscvodessemuohicadp B Ga 1A6ideaving
the case, and the conductive pattern 141 and the ground connection terminal
Addaalditiomandeiekl viamiterough-holactdfiianoe ehigmiver asechitbiicreaseas a
a space of the back chamber of the MEMS chip 110 to improve a sensitivity

afndoiier oxee ReinOiS eHaRBba R tech 505 fo HirfTiatath H adarisisaPisioktiember 152
wherein a through-hole 150a for connecting a back chamber

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 sound hole 130a for passing through the front sound is
attached to the PCB substrate 140. The acoustic delay device 170 is attached at the
front sound hole 130a inside the case, and 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 is disposed
on an upper surface of the chamber case 150, and the MEMS chip 110 has a

structure wherein the backplate 13 is formed on the silicon wafer 14 using the MEMS

technology and the vibrating plate 11 is formed to have the spacer 12 therebetween
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20 15 formed by the MEMS chip 110 with the additional back chamber 152 is
disposed on an upper surface of the chamber case 150, and the MEMS chip
110 has a structure wherein the backplate 13 is formed on the silicon wafer

ing the ME t vibrati I is.fo
e P R B G L AT B S e Rl BT or o
m ave a shape of a square pillaf or a cylinder, and ma manufactured.
Ol R R AT e At oo iRt R iRy g on.
wiring is dispaosed on the chamber case 150 so as to transmit the electrical
alinH ey ﬂ‘i’ép WEMS 2RipATHR) L HSRASABSES RS WA AR S aeSsEPstp as
having the through-hole 150a on an upper surface thereof for forming the
SHRISHAT B RIERHIFN SO MERY! P AR DA e AiLEH-hole
150a of the chamber case 150 to expand the back chamber, and the MEMS
chip 10 Bee@iapbss S asetHe P ORvEih igatareyohihele okrfisc e FatidRen surigce
disposed on a portion of the PCB substrate 140 that is in contact with the
thereatdor fromingdbrieddiiesal katnhehaoier4the tEaSsihyp thiO ajiached ey the
sound is disposed at a portion of the PCB substrate 140 where the chamber
tasedib0akemb0atetithe ceatimgpeastiBibiaanyang doe Dadkecbaalivgy ofitldethe
sound hole 140a for preventing a distortion of a sound wave by soldering
wEVisechiptheratis pisped et auntldrroB ausarnd hde théGaoddbtive GBitern 141 is
substrate 140. A reference numeral 148a denoted a 15 sound hole formed

B poesiealing pertickis: theer@sedsdlrigd meotalfasenayitaconaisuitacase 130.
open wherein the case 130 has the shape of the cylinder or the square pillar.
hedemesh 130 s60maNtbROIIOR Br passing through the rear sound is disposed at
a portion of the PCB substrate 140 where the chamber case 150 is mounted. A
sealing pad 148 for carrying out a hole sealing of the sound hole 140a for preventing
a distortion of a sound wave by soldering may be further disposed around the rear
sound hole 140a of the PCB substrate 140. A reference numeral 148a denoted a
sound hole formed by the sealing pad 148.

The case 130 is 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 the front
sound hole 130a for passing through the external front sound at a bottom surface
thereof 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 and then
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contact with the conductive pattern 141 of the PCB substrate 140 and has the
front sound hole 130a for passing through the external front sound at a
bottom surface 20 thereof as well. The case 130 is attached to the PCB

QQEN 8 %@t%@%ﬂiﬂ%ﬂﬁ*oﬁ?%f%%@& Selééoa Wel%ﬁ'“ﬁﬁ’%%“‘iz{b Ij\f\Hh an

orme on t strate 1 then sp east two poin

a Iaser lding or a spot w and then 6 S a c ntacting portion
B S L Ao A R B R U B LR HECRIES BB oo
epoxy. A reference numeral 162 denotes a welding point. In accordance with
a metHBd ASFAAARE AR g IS G iolphr SIRBHAE Bandae nflFSHRBAL Stlicon
100 of the first embodiment, after the chamber case 150 is 5 attached such

AoRIERSRE AP SERAIPRB I 0 6E e ESberBPediRaateflen 18§65R1BREL fASRIES0 IS
the additional back chamber 152 while mounting the ASIC chip 120, the

pilchs ¢ siych 103t thedere g dielfakibarddbe PsBsuids e t%o is positioned
through-hole 150a of the chamber case 150 is positioned inside the back
grsaebthel BasfitiheaMEvis empnbe0. 1P Teite aftet thiedatittu AR Bekiyiddviee the
170 is attached to the front sound hole 130a of the case 130 having the

Miags atibeldyinslattachied square gikanpanddbe E3ed30 thavitig theaigipbole
of the cylinder or the square pillar is fixed to the conductive pattern 141 of
150& GB thebstratthdAQinethe tase posititingd Thsidmshel Backs dandbertashef the
PCB substrate 140 by the adhesive 164. The adhesive 164 may be 15 a
SAEAgcEli@ @poxy, a non-conductive epoxy, a silver paste, a silicon, a

urethane, an acryl and a cream solder.

Thereatfter, the acoustic delay device 170 is attached to the front sound hole
130a of the case 130 having the shape of the cylinder or the square pillar, and the
case 130 having the shape of the cylinder or the square pillar is fixed to the
conductive pattern 141 of the PCB substrate 140 by the laser welding. The case 130
is 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 disposed on the
PCB substrate 140, and the square or circular conductive pattern 141 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 square pillar, a connection pad or the
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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 disposed on
the PCB substrate 140, and the square or circular conductive pattern 141 is

9&%&‘?@} d@rr el ARCISIoLHIRL 'ﬁng %S%a%&’g ﬁﬁ%e@&aﬁﬁggﬁf%é@& on

e square pilfar. Since a size o substr

r thap that of the case O havm he sh der or th
e R b Ra S e PR W A ety o e o
an external device may be freely disposed on the large PCB substrate, and
fHRPOSHL AGRRS T YR rﬂaiﬁ’/ %mh&ﬁ%mwyﬁg%%ﬁe?%ﬂhe”
via a conventional PCB manufacturing process and then ting a nickel or a
PRI B &SKFHc YL SPHe %W%ﬁ%@?oﬁfﬁ%%ﬁﬂgﬁr%en%ﬁb@
instead of the PCB substrate 140. The case 130 having the shape of the

BlaivQeruseth sigad el Bl GBssabebatadity surface with the PCB substrate
140 open such that chip components may be housed inside, wherein the
front sdhaddask: 130 &vinsasinghapsugh e exdindesoandhe gryrrsedillar has a
thereon. The case 130 may be manufactured using a brass, a 10 copper, a
staitdewsostediacm valbrhe P Brsuistleed Ay oo s120h b lehgr coitipgodsht®may
silver. After aligning the case 130 to the conductive pattern 141 of the PCB
bahistiatied 1d€lda, weldinon phnfrd6R swlicth ik dBteicfihsstantacdingh the front
portion is welded with the laser using a laser welder (not shown) to fix the
easadL30 R poeddGResebstItR 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 is 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 140. A bonding point formed between the case 130 and the PCB
substrate 140 through such welding is referred to as the welding point 162. The case
130 is fixed to the PCB substrate 140 by the welding point 162 such that the case

130 is not moved during a bonding using the adhesive 164 or a curing process for

bonding at a proper position. In addition, the conductive pattern 141 is connected to

8
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15 140. Thereafter, an assembly of the microphone is 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

{HS é?‘gﬁn%ﬁgotﬁnt&?i%? %n%ﬂpaﬁgg%ﬁ Jtﬁ'l%{lﬁgﬁﬁ.‘égﬁ? ‘{thdmﬂﬁ%fé‘ﬁ\“ fid when the

contacting surface of the case and substrate onding

oint 1ed between the case 130 and the PCB 20 substrate 140 through
BeR D T AL E e S PGS i Had 330 s e to
the PCB substrate 140 by the welding point 162 such that the case, 130is
not mdVel§RIANG ABbHEIHY %nggcﬂﬁ‘g“gﬂl?é‘s§eﬂ%9ﬂ%Fézcﬁ%g”p?d{?é@'?5‘?0“”9
bonding at a Froper position. In addition, the conductive pattern 141 is

I HIfEHEIS! S3MEY RN A HRIMRIiGh IPRIAR) WAaER QIGRTERBIRAY I 40,

146, and when the case 130 is bonded, an external noise is blocked to

A GAEIHY HSRONRERIRS: 1V MaeP Ui Hoa8ig HidoRrrieeibiealby rAfiiaIS c1ag tarri chip
144 for connecting to the external device may be formed at a bottom surface
0PthigOPEIR sidsstithteudto, e altdasgbhholehdPedtimidativn ieratipaldarde anih the
144 is electrically connected to a chip component side through the

tmboghvieole o Pt quisadntimaectodamde withetlve neathiodiresmi il thé 4 eseh L 44
invention, when the connection terminal2 142 and 144 extends about the
Bdéhdubsitrate théOPCR sewveiiatmaydetfaciidated byaysing aiciledestribysolslag an
through an exposed surface. 10 In accordance with the embodiment of the

pressbisoentinoughiie e rser swedding is exemplified as a method for
fixing the case 130 to the PCB substrate 140, a soldering or a punching may

be useg fsdbrtnhthemasent3StedhrBrBeuRstHAé8ent invention, while the laser

welding is 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.

Fig. 4 is a lateral cross-sectional view illustrating a directional silicon
condenser microphone 100’ having an additional back chamber in accordance with a
second embodiment of the present invention. As described above, the silicon
condenser microphone 100 of the first embodiment differs from the silicon condenser
microphone 100’ of the second embodiment in a position of the acoustic delay
device 170, wherein the acoustic delay device 170 is attached to the front sound

hole 130a of the case 130 for passing through the front sound in the first
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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 15 164. Fig. 4 is a lateral cross-sectional view illustrating a

O e e Sl e B SRR W o

As described above, the silicon cgndenser microphone 100 of the first

ausE Ane e asuTr B Eedd SARFSHEERL0 microphone 100 of the
second embodiment in a position of the acoustic delay device 170, wherein

the acOSHiE A YIS 1BE TPRtSAUNLHEN RrEHEKY S60HRIHBRY SR YrRARSed
case 130 for passing through the front sound in the first 9 embodiment, and

[8ra4EBHEE {PHSRMRASRIRILABR 0408 BRRPRIBIFGITFHISAPNRIE HiRNEY the

rear sound in the second embodiment. Therefore, while the front sound from
arceiRiETsiRlacdaviie soltde trashiReddEMPBER hOffarbediriceRiiedneatothe

the case is subjected to a phase delay by the 5 acoustic delay device 170 to
reacisebadVIENIStaRigXXe il Heofistt crnbedirtait paasedaihsougit theniedesound
external acoustic source that passed through the rear sound hole 140a of
tideP12Bas nb ira RCBASuUsstadge t i sosthgeptas o dblap ims thdeday bgtib edataystic
device 170 to reach the MEMS chip 110 in the second embodiment. In
detzyrdanice Wit thecaitic onedumtied sdiplitoopithaseddhe seboioichnao.
embodiment, since a constitution thereof is identical to that of the silicon

condenserdriciapbenevih thadirsiilRsbodinest sxcapidivp msstiast ofiibe second
acoustic delay device

embodiment, since a constitution thereof is identical to that of the silicon condenser
microphone of the first embodiment except the position of the acoustic delay device
170, an additional detailed description is omitted.

Fig. 5 is a diagram exemplifying an additional back chamber in a form of a
square pillar in accordance with the present invention, and Fig. 6 is a diagram
exemplifying an additional back chamber in a form of a cylinder in accordance with
the present 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 through-hole 150a is 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

10
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170, an additional detailed description is omitted. Fig. 5 is a diagram
exemplifying an additional back chamber in a form of a square pillar in
accordance with the present invention, and Fig. 6 is a diagram 15

sfg@gﬂ%i%?éﬁw i .nvé%i%s;@%@?ﬁﬁﬁﬁ&%@%égﬂ%on
B L R N P 26 B hampen 152 may huey e

throu h-hole 150a i |s dIS osed on an up ortlon of the s uare illar 20
thePggiinar 10" Fé%% {ph |fH REBUKEn3BE 5Nt fiydnder. the
MEMS chip 110. The silicon condenser microphone 100 having various
SAYBESRNEY BeoHRFRITARNINGAY B AIRAFIEIESRO L R ARAHE GRibRshaving a
shapes on the PCB 10 substrate 140. The ASIC chip 120 and the MEMS
g e1ereHiBarRel on the PCB substrate 140. The MEMS chip 110
includes the additional back chamber 152 by the chamber case 150. For
instandss thirovdséNNTag-hdvenhreshegdaned thviityied ditepiéonausiieqillgpraenser
cylinder having a wing at an end thereof, or a square pillar having a 5 wing at
emocerhtivereobuiteshowithien Figin7PinBa&ddrdedneceanitkdtiendpadtiRB2alagilicermain
condenser microphone mounted on the main PCB 310, the connection pad
BZB@E10dsnaipleCH Jid israwpied terithaatordection 1edrgadssbiizang d<tdvell
by a soldering as well as the case 130 extruding at a center of the PCB
subglsata d«Q 3o iRs@itiamthgNar a center of the PCB substrate 140 is inserted the
inserting hole 310a of the main PCB 310.

Therefore, in accordance with a mounting method of the present invention,
since the case 130 extruding over the PCB substrate of the microphone is inserted in
the inserting hole 310a of the main PCB 310, an overall height after the mounting is
smaller than the conventional microphone wherein the connection terminals are
formed on an opposite side of the component side to be mounted the main PCB,
resulting in an efficient use of a space required for mounting the product.

The present invention includes a chamber case for forming an additional back
chamber under a MEMS 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).

As described above, the present invention includes a chamber case for

forming an additional back chamber under a MEMS chip in order to increase a back

11
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10 inserting hole 310a of the main PCB 310. Therefore, in accordance with a
mounting method of the present invention, since the case 130 extruding over
the PCB substrate of the microphone is inserted in the inserting hole 310a of

ihemalp E;é?%e?.’]o(?' e %E@E | tt%’é?étf%%%@%&%@iﬁﬁg &3 s%ﬂk?t'iﬁy‘héﬂht C noise

conventional microphone wherein‘'the con terminals are 15°formed on
an osite side of t mpenent side to be. mounted the main PCB,
Pégﬁ%%]gs’llﬁcgna %ﬁ%g‘ﬁ ﬁg)etagﬁga rsrﬂgré'é: e'afﬂﬁ-,l%”%r mounting the product. The
resent invention jncludes a chamber. case for forming an additional back
AABLICONdBP aNiRTHE BhiS TVl BV RIFRE K aA55EKERSR BT fhEe RSNt
the MEMS chip, thereby improving a sensitivity and a noise problem such as

DYIBODIMBBIAEHERHEIGE BRtSrHAIN AR ALY NSV RGO T esdifrefore, a

invention includes a chamber case for forming an additional back chamber
OHYETBAVARRES BHY e el rieesesinsadRe rReh ke SpcBeBthy a laser
MEMS chip, thereby improving a sensitivity and a noise problem such as a
WeIDiITY srad hanteshieyisteiss)ven thgdiasn, isniéxelitattithaalhsilieording to prevent
microphone in accordance with the present invention may be mounted on a
maenke@Boviaoiaaialedaticthodsa Thecbtoneak filmesmtiagrspememadyddo a high
small. Moreover, since the case is fixed to a PCB by a laser welding and
bondiad byrenytdesiuehthirecaitieds tixadetsengnibe blonekng tepoed@ide avith the
generation of a defect, and a mechanical firmness is improved due to a high
p@rﬁéiggi SleaTiigh isThwightdhRsbivemapRgrRS B MR E HRoaeseretipaest and
with the

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.
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present invention is robust to the external noise, and reduces a processing
cost and 10 the manufacturing cost. While the present invention has been
particularly shown and described with reference to the preferred embodiment

ﬁﬁgﬁ%é}aﬁ ”I gq understood by those skilled in the art that various changes
' 5 may be effected therein without departing from the spirit
and scope of thel.invention 151 is claimed is: 1. A silicon condenser

: 2 What
microphione éabﬁllk?r?é]ﬁap %egagrefné%?@gfpaeté: WRABER to the case; 5 the

substrate and the case defining an interior space, a MEMS chip located in
the int&rfét8pace, the MEMS chip having a first back chamber, a chamber
case located in the interior sg):lce, a chamber case having a second back

chambEURY'HE ERRRSEEIISEFR8d on top of the substrate, the MEMS
chip being located next to the chamber case such that the first back chamber
and th&' 8 AT FaREHAMBRFLASHYRA SRty edomsRARAcrophone in
accordance with claim 1 further comprising: 15 a ASIC chip for operating the
MEMSadWipNESIebitderateehia ibistierier space,

the MEMS chip having a first back chamber,

a chamber case located in the interior space,

a chamber case having a second back chamber,

the chamber case located on top of the substrate,

the MEMS chip being located next to the chamber case such that the first

back chamber and the second back chamber are connected.

2. The microphone in accordance with claim 1 further comprising:

a ASIC chip for operating the MEMS chip is located on the substrate,

the substrate including a conductive pattern which is connected to the case,
and

a fixing means for fixing the case to the substrate.

3. The microphone in accordance with claim 2 further comprising an
adhesive for bonding the case and the substrate, wherein the adhesive is applied to
the entirety of the bonding surface of the case and the substrate fixed by the fixing

means.
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the substrate including a conductive pattern which is connected to the case,

and a fixing means for fixing the case to the substrate. 20 3. The microphone

in accordance with claim 2 further comprising an adhesive for bonding the

case and the substrate, wherein the adhesive is applied to the entirety of the
bonding surface of the case and the substrate fixed by the fixing means. 13

4. The microphone.in accordance with claim V&Terei the fixing,means
compriges a Wi SBIRIB S Hik&e ﬁfé g'or yﬁsr&ai .egxé?grﬂ‘eeans
microphone in accordance with claim 3, wherein the adhesive comprises one

6P RRUGTRR RN UPRY Y RSB RYRRE ENGINE UideiPaRMBa silicon, a

urethane, an acryl and a cream solder. 6. The microphone in accordance with
claim 1, wherein the case has a 10 shape of a cylinder or a square pillar. 7.
The microphone in accordance with claim 6, wherein an end portion of the
case iPa straliht {PFEPIeDAel ARAUARAEForitiha HaHY. 35 8heten the adhesive
microphone in accordance with claim 1, wherein the chamber case
compiisess aneyldricanshmihise epaxe ¢r adpsans pile ctReribeRcabEr apriste, a
comprises a through-hole connected to the first back chamber of the MEMS
shignre .altrethroe pinoae yhasctactaaoeselteclaim 1, wherein the chamber
case 20 further comprising:

6. The microphone in accordance with claim 1, wherein the case has a

shape of a cylinder or a square pillar.

7. The microphone in accordance with claim 6, wherein an end portion of

the case is a straight type or curled outward to form a wing.

8. 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 the first back chamber of the MEMS chip.

9. The microphone in accordance with claim 1, wherein the chamber case
further comprising:

a bottom surface and a top surface,

the bottom surface being fixed to the substrate,

the MEMS chip being fixed to the top surface,

14
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a bottom surface and a top surface, the bottom surface being fixed to the
substrate, the MEMS chip being fixed to the top surface, 14 the top surface
of the chamber case includes at least one through-hole which is connected

o thedﬁliétt%c %‘E“BF{h%féﬂSr%%E"c%& E@rc;?geg%‘? rusoRongdn h-ole which

accordance ‘with claim 1, wherein the subs comprises one ofa
ceramic substrate, a FE%: substrate apnd | PCB. 11. The microphone
e iene I Bk SHRER P MBS Wiprises  connection
terminal disposed on a mounting surface for connecting to an external

circuit. 10 12. The microphone in accordance with claim 1, wherein at least
one of the substrate and the case includes a sound hole. 13. The

micropHbne iANEcEBIAARRENRItH REFAHaFfeih 1R LS tRe el b Frate

sound hole and the sound hole is connected to the second back chamber of
fnehisaheneaka AGB, a ceramic substrate, a FPCB substrate and a metal PCB.

11. The microphone in accordance with claim 1, wherein the substrate
comprises a connection terminal disposed on a mounting surface for connecting to

an external circuit.

12.  The microphone in accordance with claim 1, wherein at least one of the

substrate and the case includes a sound hole.
13. The microphone in accordance with claim 1, wherein the substrate

includes a sound hole and the sound hole is connected to the second back chamber

of the chamber case.
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