[DESCRIPTION] [Invention Title] Directional Silicon Condenser Microphone
Having Additional Back Chamber (Technical Field] The present invention
relates to a condenser microphone, and more particularly to a directional
silicon condenser microphone having an additional back chamber.
[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/backplatc for constituting a capacitor C
varying according to a sound prgssune;rand JEIIT (Junction Field E ect
Transistor) for buffering an output signal . The conventional the condenser
“nvenc%ro&nhqn% isassembled by sequentially inserting vibrating pate, a spacer
, an insu atlon ring, a backplate and conductive ring in a case, and finally
msertlng a PCB and curling an end portion of the case toward the PCB.
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proposed as a technique for integrating a microscopic device. The technique,
[TedisPckniofieagd).. irlrhIS (tiliCr<: F.let.tr<::= Mechanical System) employs a
semiconductor manufacturing process, an integrated circuit technology in
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particularly to a directional silicon condenser microphone having an
additional back chamber.
[Background Art])

Generally, a condenser microphone widely used 1n 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 1s 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 1is
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 circult technology In

particular, to manufacture a microscopic sensor, an actuator and an



electromechanical structure having a size in a unit of gm. In accordance with
a MEMS chip microphone manufactured via the micromachining technology,
conventional components 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 high performance, a multi-
function, a high stability and a high reliability through a high precision
microscopic process. Fig. 1 is a diagram exemplifying a conventional MEMS
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MEMS chip 10 has a structure wherein a backplate 13 is formed on a silicon

4 EMS tech d a vibrating plate 11 d d
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1Sa formed therein, and the MEMS chip 10 is generally manufactured by the
convaRldRACKRgeHnofdgyt iendnacsertieBndasesr diip Fhanufdxtakineg Dlate, the
technology. Fig. 2 is a Literal cross-sectional view illustrating a conventional
spacesilicdnggondenses microphonengmplayinghthe MEMSrehiphRefendng ttoveig: ihg may
a conventional silicon condenser microphone 1 is assembled by mounting
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0 on a PCB 40 and inserting the same in a case 30 having a sound hole
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~ chip 10, a space of the back chamber 15 extremely small due to a size of the

micraIENS: chipd®which is

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 1s formed on a silicon wafer 14 using a MEMS
technology and a wvibrating plate 11 1is 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 1s a lateral cross-sectional view 1llustrating 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 microphone 1 1s formed by the MEMS chip 10, a space of the



a semiconductor chip. Therefore, a sound quality of the microphone is
degraded. [Disclosure] [Technical Problem] It is an object of the present
invention t. provide a directional silicon condenser microphone having an
additional back chamber in order to improve an acoustic characteristic.
[Technical Solution] in order to achieve the above-described object, there is
provided a directional silicon condenser microphone comprising: a case
having a front sound hole for ,passing through a front sound; a acoustic
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chamber case, a ASIC chip for operating the! ! i%rl;i chip, a conductive i
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gassing through a rear sound; a fixing means for Wing the case to the
degraitsstrate; and an adhesive for bonding the case and h" substrate, wherein
the adhesive is applied to an entirety of a conning surface the case and the
[Di sthstrate] fixed by the fixing. [Advantageous Effects] 3 As described above,
the present invention includes a chamber case for forming

Technical Problem]
[t 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.

[Technical Solution]
In order to achieve the above-described object, there 1s provided a
directional silicon condenser microphone comprising: a case having a front
sound hole for passing through a front sound; a acoustic delay device for
delaying a phase of a 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 1s applied to an
entirety of a bonding surface of the case and the substrate fixed by the
fixing.

[Advantageous Effects]



an additional hack clamber i'.nder a MEMS chip in order t,. increase a back
chamber space of the MEMS chip, thereby improving a sensitivity and a
noise problem such as a T-ID (Total Harmonic Distortion). In addition, the
directional silicon microphone in accordance with the present invention may
be mounted on a main PCB via various methods. Therefore, a mounting
space may be small. Moreover, since the case is fixed to a PCB by a laser
welding and border an adhesive, the case is fixed during the bonding to
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to a high bonding strength. Thereby the silicon condenser microphone in
?80 rdani:e wit th%‘ rlE:Esent invention\v' bust to the ex rna& noise, and back
an - agdy | 48 Hhschss é) 54t afitithe fhaldractitity ¢Bst”While the pres&ave 2 bac
:vent;:*i has been particularly shown and described with reference to the _
chambsrefenageemboditfttheraar it Wit HOYNHBPEE0aDYthewes iSkiNedyinaheé drtnolse
that various changes in form and details may be effected therein without
prob depactitg from e spikt andHopeof theiinmeantion.) [Description Drawings] Fig.
1 is a diagram exemplifying a conventional MEMS chip structure used in a
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illustrating a conventional silicon condenser microphone employing a MEMS

chip. a Fig-.is a lateral cross-sectional view illl)té%trating; a directional sélicorf
present 1nvention may be mounted on a main via various methods. Therefore,

a mounting space may be small. Moreover, since the case 1s fixed to a PCB by
a laser welding and bonded by an adhesive, the case 1s fixed during the
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 1n 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 1llustrating a conventional silicon

condenser microphone employing a MEMS chip.



condenser microphone having an additional back: chamber in accordance
with a first embodiment of the present invent ion. Fig. A is a lateral
cross--sectional view illustrating a directional silicon condenser microphone
having an additional back chamber in accordance with a second
embodiment of the present invention, Fig, .: is a diagram exemplifying an
additional back chamber in a form of a square pillar in Accordance with the
present invention. Fig. 6 is a diagram exemplifying an additional back

Fig.chambey in & form of @ gylinder, i accordance with the presentinveptiani| silicon

Flg 7 is a perspective view illustrating an example Whereln a directional

ilicon condenser m{cro hone |s L%tted ﬁﬂnbé rxl B in accordance with
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above-described objects and other objects and characteristics and

fir shovMagEdbf the PreEmseventbisWilldo, ,,,, be described in detail with
reference to the accompanied drawings. Typical iv, the direction condenser

Fig. microphonkincludesan acaustiodelay idevice] ksmbadingents taefthe priesesnt [ icon
invention will be described by dividing into two examples an example

cond¥RErEIR the, ﬁ%Hé“%%'ﬂ% deviceids Mmenared at adrapbspung hlephaeasqith a

for passing through a front sound and an example 5 wherein the acoustic

lay device is mounted at. a rear sound hole of a PCB
Seconé3 %bodlment o{)the present 1nvention.

Fig. 5 1s a diagram exemplifying an additional back chamber 1n a form of a
square pillar 1n accordance with the present invention.
Fig. 6 1s a diagram exemplifying an additional back chamber 1n a form of a
cylinder in accordance with the present invention.
Fig. 7 1s 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.

[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.
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 1s mounted at

a front sound hole of a case for passing through a front sound and an example



for passing through a rear sound. Fig. 3 is a lateral cross-sectional view
illustrating a directional silicon condenser microphone having an additional
back chamber in accordance with a first embodiment of the present
invention, wherein an acoustic delay device 170 is installed at < front sound
hole 130a of the case for passing through the front sound. Referring Lo Fig.
3, the directional silicon condenser microphone 100 having an additional
back chamber 152 in accordance with the first embodiment has a structure

wher YRERGIR & chamber gase150.Jorformaing.the additional hack chamber, 152¢ 4 pcB
and an ASIC chip 120 for driving an electrical signal of a MEMS chip 110 are

¢ digrgosed En P JA substrate 140 having , conductive pattern 141 and
O RBhHEEOATRIHInAIL %2 3Rd* 144, a MEMS chip 110 is disposed on the
~ chamber case 150, and a case 130 having the front sound hole 130a for _
Fig. pAssingithabga the Treat setinishttaehed tbl the PCBSUBStfatee LD THe S1licon
acoustic delay device 170 is attached at the front sound note 130a inside the

cond@asie, ane-theceenduetive pattesndi4loaand thegrovnshbennestiandermingd with a
144 are connected via a through-hole 146. The chamber case 150
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sensitivity and improve a noise problem such as THD (Total Harmonic
Distorti(n), wherein a through-hole 150a f?> connecting a back 6 chambper 1
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the front sound.

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 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



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 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 is disposed on the chamber case 150 so as to transmit the electrical

chamb2ignab of ot MBS ehipiddd (o the ASIG chip 420. ARe chambepgasechatber 152

having the through-holt 150a on an upper surface thereof for forming the

: additional back chamber, the MEMS chip 110 attached on the throu h_h@ﬁé .
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chip 10 arse disposer! on the PCB substrate 140, the conductive pattern 141
110 hagdigpssEHdn s pBhssr BF thicobpakibktidte 1$40 $hdPidifl cORtaciaith Lisen wafer

case 130. in addition, a rear sound hole 140a for passing through the rear
14 ussogndtis digposee-hhal partiandftthe PEBLibstrate 40l Whereftheiechambere the
case 1 0 is mounted. A sealing pad 148 for carrying out a hole sealing of the

spacet0URd holectA0a dor Preventng & Histortion of gsoundwaye bysSolderingy have a

may be further disposed around the rear sound hole 140a of the PCB

trate 140. A. | 148a denotes: .. d hole formed b
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wherein the case 130 has the shape of the cylinder or the square pillar. The .
or acmebd13@hiEs adenaddition, although not shown, an electrical wiring 1s

disposed on the chamber case 150 so as to transmit the electrical signal of
the MEMS chip 110 to the ASIC chip 120.

The chamber case 150 having the through-hole 150a on an upper surface thereof
for forming the additional back chamber, the MEMS chip 110 attached on the
through-hole 150a of the chamber case 150 to expand the back chamber, and the
MEMS chip 10 are disposed on the PCB substrate 140, the conductive pattern
141 is disposed on a portion of the PCB substrate 140 that 1s in contact with
the case 130. In addition, a rear sound hole 140a for passing through the
rear sound 1s 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.



portion in contact with the conductive pattern 141 of the PCB substrate 140
and has the front sound hole 1.30a for passing through the external front
sound at a bottom surface thereof as well. T e case 1;10 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 slat-welding at least two
points by a laser welding or a spot welding and then scaling a contact log
portion of the case 130 and the FOB substrate 140 with an adhesive 164
The cSi4eh BSHaNCROXY: A referencs numeral 462rdenalgs @ welding PaiBt.dise 130 has
accordance with a method for manufacturing the directional silicon
ondens {‘mcro on%inloo of t e first embod| nt a r the cha ggr ase

Ss &ttached Such that the rear sodnd ﬁol%1 of the %flﬁ substrate 140’ end

is positioned insi>, the additional back chamber 152 Whl|e mounting the

por t IRR|EN chy 3G, HEMENIS eRipliqblicaRathetitolthe Bhaiiser Cissusgrate 140
such that the through-hole 10a of the chamber case 150 iv. postione.d inside

and lhe belek chamiberol&df toé MEMS chip 118sSTheredftengthe theousticedetdy front
device 170 is attached to the front sound hole 130a of the case 130 having
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shape of the cylinder or the square pillar is (flxed to the conduct pattern 141

the F 140 by the Ia r nwel se 130 is bon to the
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conductive epoxy, a non-conductive epoxy, a S|Iver

141 formed on the PCB substrate 140 and then spot-welding at least two points
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by a laser welding or a spot welding and then sealing a contacting portion of
the case 130 and the PCB substrate 140 with an adhesive 164 such as an epoxy.
A reference numeral 162 denotes a welding point.

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 additional back chamber 152 while mounting the ASIC
chip 120, the MEMS chip 110 1s attached to the chamber case 150 such that the
through-hole 150a of the chamber case 150 is positioned inside the back
chamber 15 of the MEMS chip 110.

Thereafter, 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 1s

fixed to the conductive pattern 141 of the PCB substrate 140 by the laser



paste, a silicon. a urethane, an acryl and a cream solder. Referring to Fig. the
ItEMS 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 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 cf the cylinder or the square ?illar, a

weldig@nnestion:Radion the conaestion teimipas farisonnactindtoan externmlesive 164,
device may Be freely disposed on the large PCB substrate, and the

Jctive pattern 141 m e manuf red by disposi -.copper film via_ -
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A ceramic substrate, a FPCB substrate or a metal FEB may be used instead
pasteof thé PEEPBubStHtR 148 THE A% 1 307 Hadifg tHB SWAP&Mof the cylinder or
the square pillar has a contacting surface with the PCB substrate 140 open
Refersuop thatlchip complomehtdS neaybe housed ingsitles vakeéreirotied flomtksaebadber 152
hole 130a for passing through the front sound is disposed thereon. The case
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aluminum or a nickel alloy and may be plated with gold or silver, 9 After
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at a portion that 1s in contact with the case 130 having the shape of the
cylinder or the square pillar.

Since a size of the PCB substrate 140 1s larger than that of the case 130
having the shape of the cylinder or the square pillar, a connection pad or
the connection terminal for connecting to an external device may be freely
disposed on the large PCB substrate, and the conductive pattern 141 may be
manufactured by disposing a copper film via a conventional PCB manufacturing
process and then plating a nickel or a gold. A ceramic substrate, a FPCB
substrate or a metal PCB may be used instead of the PCB substrate 140.

The case 130 having the shape of the cylinder or the square pillar has a
contacting surface with the PCB substrate 140 open such that chip components
may be housed inside, wherein the front sound hole 130a for passing through
the front sound is disposed thereon. 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.
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The welding refers to spot-welding one or more prints (preferably two or four
points) in order to fix the case 130 to the i"C2 substrate 140 rather than
‘welding an entire contac-ting surface of the ease 130 and the PCB substrate
140. A bonding point formed between the case 130 and the PCB substrate

Afterd 19 troLgh sych welding isyretereato as,ipgwelding peint 162; he gase e pcg

130 is fixed to the PCii substrate 140 by the welding point 162 such that the
case is not moved during a bonding using the adhesive 164.or a curin )
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141 is connected to the ground connection terminal 144 through the _
port ipRoughusored 46! tAndhhénstie bases 123048 Borigddean(axierfbdiviséds fix the
blocked to remove the noise. At least two an up to eight connection terminals

case 142 and 144 fiCcornestingt ¢o 1the eXternal tievice may pedonmedfat adattervbphone
surface of the PCB substrate 140, and each of the connection terminals 142

: 4 is el ically. canne t ip C ent side t :
s o e e, VOHERL e portion.

,invention, when the connection 10 terminal2 142 and 144 extends about the
The WseH UgIHStE5146, TR8 relifork Rtaybe qacﬂﬁa?eawﬁéi@a#s@am d8Ryer four

through an exposed surface.
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 1s 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 1s
connected to the ground connection terminal 144 through the through-hole 146,
and when the case 130 1s bonded, an external noise i1s blocked to remove the
noise.

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 is electrically
connected to a chip component side through the through-hole. Particularly, 1n
accordance with the embodiment of the present invention, when the connection

10
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to the PCB substrate 140, and the conductive epoxy, the non-conductive

.Epoxy ge silver paste, the silicon, th ur sIzgane the acrjjl the cream
ternigRor b (440 AL AL B4 Flg SH1S W FferAftrodbs ot may be

view illustrating a directional silicon condenser microphone 100’ having an

faci ladditimhalybaskmshamlerit accosdader thithialsenoreprsbodimernicef the
present invention. As described above, the silicon condenser microphone
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170 wherein the acoustic delay device 170 is attached to the front sound

veldimgle 1808X6MNE Eeé 18D far passntl thesughi Haghdmesotasein ki fiee the PCB

embodiment, and is attached to the rear sound hole 140a of the PCB for

substR@seinpthroygib iR Feas sound e secand erebadiment: Thergforenwhilse 130

the front sound from an external acoustic source that passed through the
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embodiment, the rear sound from the external acoustic source that passed
the siltbropgbtihe thar solindinplélb4aaitthe PGBesabsirhterl40ds suhjectedder may
the phase delay by the acoustic delay device 170 to reach the MEMS chip
be ustHPd8 & 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 1s
attached to the front sound hole 130a of the case 130 for passing through the
front sound in the first embodiment, and is attached to the rear sound hole
140a of the PCB for passing through the rear sound in the second embodiment .
Therefore, while the front sound from an external acoustic source that passed
through the front sound hole 130a of the case is subjected to a phase delay by

the acoustic delay device 170 to reach the MEMS chip 110 1in the first

embodiment, the rear sound from the external acoustic source that passed

11



second embodiment. In accordance with the silicon condenser microphone of
the second 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
throv@éuﬂ@ pﬁwirﬁg%%e%grﬂ%e% e @@sgﬁ@im@ﬁﬁw %niféid%%g% ected to the
diagram exemplifying an additional back chamber in a form of a cylinder in
phaseadedrdahge twithdt@iptesedt inyedtoncAd Bhownriadely. thaERS tokip 110 in the
chamber case 150 for forming the additional back chamber 152 may have
the he square pillar 150" and the cylinder 150" " and the
Secont r8%%%‘%?%%{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
In acgqipdanoe THe Bilidsh sbhtisiseionilensshonecIopvaging valiouscshageenhrgiment ,

be manufactured by attaching the case 130 having various shapes on the

sincd”GB @RS alR k0. (e eHS1Eschineh?0and the MEMS chimd19iaieon condenser
mounted on the PCB substrate 140. The MEMS chip 110 includes the

e AT ORISR e S SRR 1
having a wing at an end thereof, or a square pillar having a wing at an end
devidbel@of. an additional detailed description is omitted.
Fig. 5 is a diagram exemplifying an additional back chamber in a form of a
square pillar 1in 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 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

12



As shown in Fig, 7, in accordance with the directional silicon condenser
microphone mounter on the main PCB 310, the ,connnection pad 320 of the
main PCB 310 is coupled to the connection terminals 142 and 144 by a
soldering as well as the case 130 extruding at a center of the PCB substrate
140 is inserted the inserting hole 310a of the main PS 10, Therefore, in
accordance with a mounting method of the present invention, since the case,
130 extruding over the PCB substrate of the microphone is insertel in the

cyl inisertingehalg :310a iof the maipyRGRI10qannoveralheight afterthe hereof, or a

mounting is smaller than the conventional microphone wherein the

squarFOPIPEAChIgIMInalS Ar fomed ap Anppposite side of the component side
to be mounted the main , resulting In an efficient use of a space

required for mounting the product: [Industrial Applicability] The present
As shoyentich ibudes a Eharfisél E3865ol idiinbtarilabRftidRaRback |dRafpeandenser

under a MEMS chip in order to increase a back chamber space of the MEMS
m1crophipie¢hmoebydmprovirtee asensitiCity ahd, a raise probienvsuphds3diTHD the main
(Total Harmonic Distortion). L3 [CLAIMS] [Claim 1] A directional silicon

PCB 339NdensgtMIiophone:-CoOmPHsingG A case Naying frapt seund,bole 19 der ing as
passing through a front sound;

well as the case 130 extruding at a center of the PCB substrate 140 1is

inserted the inserting hole 310a of the main PCB 310.

Therefore, 1n 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.

[Industrial Applicability]
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).
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a acoustic delay device for delaying a phase of a 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 patter” 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 M the
case and the substrate fixed by thq@gmgrpeans [Claim 2] The mlcrophone
in accordance with claim 1, werein the rear sound hole is disposed on a
[CI%OS' n of the substrate corresponding to the additional back chamber.
3] The microphone in accordance with one of claims 1 and 2, wherein
a sealing pad is disposed around the front sound hole and the rear sound
A dingsieifgra bravehtig S0 tsRToN B SPHE Wwaver 13i[claim 4] The
microphone in accordance with claim 1. wherein the fixing means comprises
a cagewelding point farmeshdw eolesefowvelding og salderigly,arnddhe adhesive

comprises one of conductive epoxy, a non-conductive epoxy, a silver paste,

a acoustic delay device for delaying a phase of a 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 1s
applied to an entirety of a bonding surface of the case and the substrate
fixed by the fixing means.

[Claim 2]
The microphone in accordance with claim 1, wherein the rear sound hole 1is
disposed on a position of the substrate corresponding to the additional back
chamber .

[Claim 3]
The microphone in accordance with one of claims 1 and 2, wherein a sealing
pad 1s disposed around the front sound hole and the rear sound hole for

preventing a distortion of a sound wave.
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a silicon, a urethane, an acryl and a cream solde. [Claim 5] 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 cur
led outward to form a wing. [Claim 6] 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 chi;. [Claim 7] The microphone in accordance
[C1awithuglaim 1, wherein the substrate comprises one of a ME, a ceramic
substrate, a F'CI3 substrate and a metal PCE3. [Claim 8] The microphone in

accordance with claim 1 whe.rﬁiln érllgi%cqus%iv% del?g gﬁf\‘?/ic . IS attached .
E

The mall%lﬁ) %% frgnf}%%%r %éc%r“fhe rear sound hoFe.el %@I%Anf_e%rfﬁlégﬁmses

CONDENSER MICROPHONE HAVING ADDITIONAL BACK CHAMBER ]
a welhNBgTRALT] I diettivhal sl cHRdBHYEr PhicfoROARTIAAGIngeaA the adhesive
additional back chamber is disclosed. the directional silicon condenser
compririesophene in accardacnerwittpthe presenh-ioventidn vomposes acasever paste,
having a front sound hole for passing through a
a silicon, a urethane, an acryl and a cream solder.
[Claim 5]
The microphone 1n 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.
[Claim 6]
The microphone i1n 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.
[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.
[Claim 8]

The microphone in accordance with claim 1, wherein the acoustic delay device

1s attached around the front sound hole or the rear sound hole.
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front sound; a acoustic delay device for delaying a phase of a 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 bondin% the case and the

PSR vinbreit the SRGSR & ECARHIME Ak dhuteR b Bontifiy StdER:
of the case and the substrate fixegh Byt fixing means Figure 3

A directional silicon condenser microphone having an additional back chamber
1s disclosed.

the directional silicon condenser microphone in accordacne with the present
invention comprises a case having a front sound hole for passing through a
front sound; a acoustic delay device for delaying a phase of a 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 means.

Figure 3
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