[DESCRIPTION] [Invention Title] Directional Silicon
Condenser M crophone Havi ng Additi onal Back Chanber
(Technical Field] The present invention relates to a
condenser m crophone, and nore particularly to a
directional silicon condenser microphone having an
addi tional back chanber. [Background Art] Cenerally, a
condenser m crophone widely used in a nobile
communi cation termnal and an audi o system conprises a
vol t age bias el enent, a [PESGRIGTIGN] di aphragm backpl at e
for constituting a capaC|tor C varying according to a
E ure, and a JFET (Junction Field Effect
[Inﬁigﬁ%}gkgﬁ? for buffering an output signal . The
conventional the condenser m crophone is assenbl ed by
Direequehtii aldop Lorglensendlividnhane digvpee ddd ot ispat diacki Gigmban
insulation ring, a backplate and conductive ring in a
n inally inserting a PCB and curling an end
[nggﬁg?%ﬁ gyﬁthe case toward the PCB. Recently, a
sen1conductor processi ng techni que using a mcronmachining
The jrresprioposwdnbena tretHmisquéot od | Gndgrsri ng!er aphoroscepilc more
devi ce. The technique, also known as as a MEMS (Mcro
partl%lu?grtlryo %Ch?n'd(f%cﬁ%ﬁg?msﬁf'MrPy%o lenSEM %ng’&t%@ having an
nanu acturing process, an integrated circuit technol ogy
articular, to manufacture m croscopi c sensor, an

addlta@tl@: beek amamber . 1

[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



el ectromechani cal structure having a size in a unit of

gm In accordance with a MEMS chip m crophone

manuf actured via the m cronmachi ni ng technol ogy,

conventional conponents the m crophone such as the

vibrating plate, the spacer ring, the insulation ring,

t he backpl ate and the conductive ring nmay be

m niaturized and i ntegrated, and nay have a high

performance, a multi- function, a high stability and a
electhioghclragli tabisti tyt urbr basghgaa liigh pr eciusitonf m .crlasgapirdance with

process. Fig. 1 is a diagramexenplifying a conventiona

p_str re i.ligon caondense
4 M}ﬁnqécr op:f‘lgonnélctr J?éenr%r mgnut%g T‘IL& g v?}a @@NS“C%OBEI%“N&% éecmomgy’
structure wherein a backplate 13 is forned on a silicon
converdfierall£omsimgta VMEMSie trechodiloogyserid as \thbr atbhmagipg atlete, the
11 is disposed having a spacer 12 therebetween The
a at I sound a_forned
Spaa%hg%H%he%ﬁEﬁggn%Iygié1%5 ggﬁé$§ Iﬁa}g u%géﬂgreéﬁgk% ﬂglwnc nay
m cr omachi ni ng technology and a sen1conductor chlp
be mmmbfiactedr ang t ectesohiogl. aRil gnay2 hage aa Livtghr akr formance, a multi-

cross-secti onal viem1i||ustrating a conventional silicon
functcl%HdeQSt‘?ffhms‘fﬁﬁ’H‘l‘i’Oe g4l ay ngéheab Gl By hReaf i h”;gre ision
convenﬁlonal §'T1 €on condenser crop i

s assenbled by mounting the MEMS chip 10 and a AS IC
micrqsappld oavd¢am .specific integrated circuit) chip 20 on a
PCB 40 and inserting the sane in a case 30 having a

Fig. Zlf)li'gda rhqlagrﬁp%xé lrﬁgi gr ?(gjﬂrgflt @%VWMS 9? ;?Q‘B}A@ct'u? In a

ecaus bac € conventiona
condenser m crophone 1 |s formed by t HEMS chip 10, a
81llma@endffns&hemba@mhoheawtié&felslmtmrﬁlgy dpmkl VGUS tbim 10 has a
size of the MEMS chip 10 which is

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 sem conductor chip. Therefore, a sound quality of the
m crophone is degraded. [Disclosure] [Technica

Problen] It is an object of the present invention t.
provide a directional silicon condenser m crophone
havi ng an additi onal back chanber in order to inprove an
acoustic characteristic. [Technical Solution] in order to
achi eve the above-descri bed object, there is provided a
directional silicon condenser nicrophone conprising: a

back cas@bdiaviongs aexftremtly soalnddnelt® fogizepassihegMEMY ehgh 1@ which is
front sound; a acoustic delay device for delaying a

hase. of sound, a.substrate incl udin chanber, case, a .
2 SRERRiaghod Kl ng TERIRHTL T anar Bhck R RdRoar { bl Cropyone s
t he chanber case, a ASIC chip for operating the MEMS
degradddp, a conductive pattern for bonding the substrate to
the case, and a rear sound hole for gassing through a
[Di &AL r & und; a fixing neans for Wng the case to the
substtdte; and an adhesive for bondi ng the case and the
substrate, wherein the adhesive is applied to an
Teemticaktirobfend conni ng surface the case and the substrate
fixed by the fixing. [Advantageous Effects] 3 As

1t 19536 DRRS 00V Bhe DR BLESERnl IHSTL 90l 18! Y0R8 HORIPCLi i con
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 addi tional hack cl anber under a MEMS chip in order t,.
i ncrease a back chanber space of the MEMS chip, thereby
i mproving a sensitivity and a noise problemsuch as a
THD (Total Harnmonic Distortion). In addition, the
directional silicon m crophone in accordance wth the
present invention nmay be nounted on a main PCB via
vari ous nethods. Therefore, a nounting space may be
smal|l. Moreover, since the case is fixed to a PCB by a
As dé¢asebedvebdiag thndpiecederi naantadhesioladed he chaseri sadd Xed forming
during the bonding to prevent a generation of a defect,
- c ical fir | SymidTproved due. to hi
on G PR SRR aran ¢ PSR aolifishoaP Thelbase a back
m crophone in accordance with the present invention is
chambesbuptca oft hbe diftMer nalp, noesdy amgr vedgicesseaspt ooégsimp a noise
cost and the manufacturing cost. Wile the present
i nvent b , L.cul a and described with
problely g?‘%ﬂngg %1 gﬁphg%g?g?[ea?}r“@gce%%t&??rg%}p't hereof, it will be
under stood by those skilled in the art that various
In  asdahges ithef odimeanbrdét aiillscoraymbeophidrect ed attmdenee with the
wi t hout departing fromthe spirit and tope of the
(v jon. [ Descripti i 1o g [ i m
presegy TRl erPTen s S DR MBI B BiarvideDs BeIET, hogetore.
silicon condenser mcrophone. Fig. 2 is a latera
a mowrtoss-yecei wnalbevieay li. | Harsorat i sgnee donvesrd onaf ixeidl teon PCB by
condenser m crophone enploying a MEMS chip. a Fig- is a

a laé.@ﬁt iesgégi'rgiﬁé OS85 SEGIdeAN8l ¥heWindsivst M ald Nrse@ 9l 186dd MAling 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 m crophone havi ng an additional back: chanber
in accordance with a first enbodi nent of the present
invent ion. Fig. Ais a lateral cross--sectional view
illustrating a directional silicon condenser m crophone
havi ng an addi ti onal back chanber in accordance wth a
second enbodi nent of the present invention, Fig, .: is a
di agram exenpl i fying an additional back chanmber in a form
of a square pillar in Accordance with the present
Fig.i dvenmta oniteFily.crésssseat diradr anevexidipbifayiing andiaddi tdanahabilicon
back chanmber in a formof a cylinder in accordance with
p ' pon, FEilg:.7 i er tiv j .
condb PSP hoh TP EE A, ALt kT By GHRRA B Wlggpee vich @
~condenser m crophone is nmounted on a main PCB in
firshoobedarmoe wi tthetiteseenbodérenn. of the -resent invention.
[ Mode for Invention] The above-descri bed objects and
-, oth ' ! r nistics: f €.:1:
Fig. e e R e L 8 (S P N L T R o i o
reference to the acconpani ed drawi ngs. Typical iv, the .
condefises c i orvpborrl rgeng ndrc radlghoimeai neddidesameracoustdas ddedeayith a
devi ce. Enbodi ments of the present invention will be
i Y. fdivi dj in exanpl es an exanpl e
ﬁxoﬁﬁzﬁé%ﬁ%gﬁg(ggg%%?#gggglé§&3%€?%é is nmounted at a front
~sound hol e of a case for passing through a front sound
Fig. ahdisarh ekagpine exsnmwhdi eish achadaciogsei chagél ayandevi ¢ce ¢ sform of a
nmounted at. a rear sound hole of a PCB

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 latera
cross-sectional viewillustrating a directional silicon
condenser m crophone havi ng an additional back chanber in
accordance with a first enbodi mrent of the present
i nvention, wherein an acoustic delay device 170 is
installed at < front sound hol e 130a of the case for
passi ng through the front sound. Referring Lo Fig. 3,
the directional silicon condenser m crophone 100 havi ng

wher@am daddi a¢onsalc badky chanber 14 5unhe@cooradange swund hdiee of a PCB
first enbodinent has a structure wherein a chanber case

g.the itional back chanmber 152 and an
fOrI%%%tﬁ% f%?ﬁd |V|ng an electrical signal of a MEMS

~ chip 110 are di sposed on P JA substrate 140 having , _
Fig. conduct ilweerrdt tcepps—b4tt amd! comwnedtidmat ergrianalised42nahdsilicon
144, a MEMS chip 110 is disposed on the chanber case

cono 5 PSR L BTG . 0 v

_ substrate 140. The acoustic delay device 170 is attached
firstatembhéinfanontf scendrastrd 180entiing| déerhen castaepusing tlheay device
conductive pattern 141 and the ground connection term na

44 npec [ t u 0 6. .JIh

10 B4R 8 SATRCt Hont| Sy Bl SQUABSLE A% TEe PIBGES chronen
HENB chip 110 to inprove a sensitivity and i nprove a

the fronsesqundbl em such as THD (Total Harnonic Distortion),

wherein a through-hole 150a for connecting a back 6

Refelgggém% F]I? f@r nﬁ%@ HYI’EICI??T%WI Pmoﬁ ga&e%ép ohi Ia?ophone 100 having

tional back chanbe

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



i s disposed on an upper surface of the chanber case 150,
and the MEMS chip 110 has a structure wherein the
backplate 13 is formed on the silicon wafer 14 using the
MEMS technol ogy and the vibrating plate 11 is fornmed to
have the spacer 12 therebetween as shown in Fig. 1. The
chanber case 150 may have a shape of a square pillar or
a cylinder, and nay be manufactured using a netal or a
mold resin. in addition, although not shown, an
chamber et? rfiocabd ity ithg MBS dhspoklédworh ttihe etditbenalc dsek 18Gmber 152
as to transmt the electrical signal of the MEMS chip
h chi ps120. < The c e 0 .havj :
ts st e e hEn ORI Shpor SUATAde Ror Lor g o MEHS chip
form ng the additional back ctnanber, the MEMS chip 110
110 haist achiediconr ¢ hdiere ir shghbadipdatks08 of fdreedhambidie eabison wafer
150 to expand the Dank chanber, and the MEMS chip 10
[ ! c t]
1 “ﬁﬁéﬁéﬁnmﬁ%f&ﬂﬂO‘T%ES@S%%WZ%%?%EO%@F Hha spOpal td Bave the
substrate 140 that is in contact wth the case 130. in
spacegddy t tmebat weear asothwinhol & 18404 . f Bre phsshaig cahe oligh mekehave a
rear sound is disposed at a portion of the PCB substrate
shapelﬁg %"’%ﬁﬁ%é he| éfrhﬁpbﬁrcyq"f‘ @erl hd ﬁlai?%é'ﬁn%ﬁufa%tﬁﬁegi 'IJangO%dmetal
or carrying out sea ing of t sound hol e
140a for preventing a dlstortlon of a sound wave by
or asutlderieagn malp wedf Uranheg | ticsigbseel aownd &hee lesar i &dumdring 1s
hol e 140a of the PCB substrate 140. A reference nuneral
dlspo%ééaorfj§ﬂ9t @lqamb@r sound 1he! & TQr rBd rké)‘lsﬁmte thee@ldgiPAd signal of
The case 130 is a netal case having one surface open
mhereln t he case 130 has the shape of the cylinder or

the MEWe chagpatld pi |thgr ASHhehitadé0130 has an end

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
passi ng 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 netal case 130 on the
conductive pattern 141 formed on the PCB substrate 140
and then slat-welding at |east two points by a |aser
wel di ng or a spot welding and then scaling a contact |og
The queetid®niefa mehel case HB0Onandet hier [ROB @ebsvirecen 14® widch 130 has
an adhesive 164 such as an epoxy. A reference nuneral
deno ing. point. . i car.dan L, d
the Y B g By Reh Nl B bR P e one dhiRenalr neS an end
m crophone 100 of the first enbodi nent, after the chanber
portigasen 180t a¢ls vatthatiedosdedt whapatttiken r Ber odotinel bl sulidgate 140
of the P B substrate 140 is positioned inside the

LY v A i e e e

150 such that the throu?h-hole 10a of the chanber case
sound1 80 RPsbpdeni ewedicenshefeof hes bedk. Biarmee 1% ofs eheaqiENsto the
chip 110. "Thereafter, the acoustic delay device 170 is

PCB afkpehed 140 R_\Iﬂealfirggm%st%%nﬁe | 454308 Qfy the EaREABQ pattern
S t in

aving the ape O e cy er or the square pillar,

and the case 130 having the shape of the cylinder or the
141 foguet enpihd &EBi snbs{fiateed4® cndhehasofdvictrepatigerh heasttHe points
PCB substrate 140 by the laser n welding. The case 130

by a il%sgor\l@?ﬁiiﬂgoofigﬁ SEBQE\ Bshd ahe AEQ Byaltine RdRESAMEn6sbriion of

The adhesi ve e a conductive epoxy, a

non- conducti ve e oxg, a silver. )
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 MEMS chip 110 having the
addi ti onal back chanber 152 forned by the chanber case
150 and the ASIC chip 120 are di sposed on the PCB
substrate 140, and the square circul ar 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 |arger
weldinpanThehagseofl30 hes baséed30 theaVihgubher askap) o thwe adhesive 164.
cylinder or the square pillar, a connection pad or the
The &m@@@&;qgﬁI%EIHkDthﬁﬁgdﬂQ@n ngatﬁ%§§?ﬁﬁk?fﬂ§% gﬁ%'%esﬂver
may Be freely disposed on the large su stratg, an
t he conductive pattern 141 may be manufactured by
pastedi dsi el -ad coppeRNG i P adrd! sndonve el givdllePcB
manuf acturing process and then afro: a nickel or a gold.
- cenank c, subs - Sir &
e ot ead ‘of "t ha Bop Subary o oG 400 R Qeck gy 157
haviggﬁthe shape of the cylinder or the square pillar has

formeg by dmeackanhgr seideadel vindhtihSPeplsund?l sre dumospérpn the PCB
such that chip conponents nmay be housed inside, wherein

substt A€ fiuent ;xouRd fiplage 1302 it Passhdi@t t W Qu@herd N1 f rOnt sposed
sound i s disposed thereon. The case 1:30 may be
manuf actured using a brass, a copper. a stainless steel,

at a Pral i W@ 6B A nfUKkart al ity tandCarsy 1Be hapliagedhsyishape of the
gold or silver, 9 After aligning the case 130 to the

cvlin@@ndictiyveqpatd ern 44l of. the PCB substrate 140, a

wel di ng poi nu 162 which is a portion of the contacting
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.



portion is welded with the |laser using a | aser wel der

(not shown) to fix the case 130 the PS substrate 140.

Thereafter, an assenbly of the m crophone is conplete by

appl yi ng Me adhesive 164 to the entire contacting

portion. The welding refers to spot-welding one or nore

prints (preferably two or four points) in order to fix

the case 130 to the PCB substrate 140 rather than

"wel ding an entire contacting surface of the ease 130 and
Aftert hel R@Bnsubkér atee 140. tA handicogdpoiing Heatined betlweghn the PCB

the case 130 and the PCB substrate 110 through such

[ is.r rred to .a h di ng._ poj nt. 162, e case . .
substfGhE1 001 Po B RGN B o gt VGl o 90 B WAL RL) PR EBR St ing
point 162 such that the case 130 is not noved during a
port lmands e ldsd ng thhehadhesi vesit$4 drsar cwrlilag (poocsessn) for fix the
bondi ng at a proper positive. In addition, the conductive
tern.14 c ound t
case ?%'p % e 999}% ubgf’ %t t%g@it r}?lgb@aﬁft%[: in ﬁag?@rﬁﬁ% bPr}he ghcrophone
~ case. 1,30 i's bonded an external noise is blocked to _
1S comrteve WMheapphoige.thAt aflleastvet Wot d dpet enfeirghtociomhecy imnmtion.
term nals 142 and 144 fir connecting to the externa
f t r
the STULEE (PR 156, SR Rlind Y hﬁ%o%%négﬁﬁsn R E s
and 144 is electrically connected to a chip conponent
pointsi)dent brdsughot fiex t Hreowghe hbile,toPahe i BUl amubgirdte 140 rather than
accordance with the enbodi ment of the present ,invention,
when t cQn al2.142 a 144 e
ldl\ﬂg Qil %‘Iﬁtﬁgc‘gg ?ana]s%rigéemo?het@ e(\;\%’rekqgg é%d erlte PES substrate

facilitated by using an electricity solder through an
140. éxposethswofaceformed between the case 130 and the PCB substrate 140

é)r four

through such welding 1s 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 1s
connected to the ground connection terminal 144 through the through—hole 146,
and when the case 130 1s bonded, an external noise 1is 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 1is electrically
connected to a chip component side through the through-hole. Particularly, in
accordance with the embodiment of the present invention, when the connection

10



i n accordance with the enbodi nent of the present
invention, while the laser welding is exenplified as a
nmet hod for fixing the case 130 to the PCB substrate 140,
a soldering or a punching may he used for fixing the case
130 to the PCB substrate 140, and the conductive epoxy,
t he non-conducti ve epoxy, the silver paste, the silicon,
the urethane, the acryl or the cream solder nmay be used -
as the adhesive 164. Fig. 4 is a |lateral cross-sectiona
termmiaéW 142 astir B4 egt@nddi peatti ohalPC8i kilcamat € orl@ensier rewark may be
m crophone 1007havi ng an additional back chanber in
c t n r
faci BESRE PR ' e lBaa SuaTe B oft el BT Rter
nicrophone 100 of the flrst enbodi nent differs fromthe
In asidridenmee weohders embadicmeophohehe004ésenhe 1 senonoh e mhodé newt laser
in a position of the acoustic delay device 170, wherein
co ay,o devi Ol h h r ont
Weldm%un% eﬂ%ﬁbggggb t%engggéylg%s gagangg rgﬁgha?hgw PCB
front sound in the first enbodinent and is attached to
substiriage r Br, soundeholg o14@apunkhinth@aPds: fused plagsif mginghit baigtase 130
the rear sound in the second enbodi ment. Therefore, while
n e [ ourc
to O R R B Ehet ER R v PR s G el iR e gpowy.
subj ected to a phase delay by the aconstic- delay device
the gi7let opasgach thhres NEMB1 chilp t1€thanet hidef jacsy! @ntiddi megrm, solder
the rear sound fromthe external acoustic source that
a t t rear sound hol e 140a of the PCB
mayt% Eégpg§lé¥hga$§ggub?§Cted to the phase delay by the

_ acoustlc del ay device 170 to reach the MEMS chip 110 in
Fig. 4 1s a lateral cross-sectional view illustrating a directional silicon

condenser microphone 1007having 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 10070f the second embodiment 1in 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 i1n 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 1s subjected to a phase delay
by the acoustic delay device 170 to reach the MEMS chip 110 in the first
embodiment, the rear sound from the external acoustic source that passed

11



t he second enbodi nent. I n accordance with the silicon
condenser m crophone of the second enbodi nent, since a
constitutiohereof is identical to that ,. the silicon
condenser m crophone of the first enbodi nent except the
position of the acoustic delay device 170, an additiona
detailed descriptionis omtted. Fig. FIx is a diagram
exenplifying an additional back chanmber in a formof a
square pillar inaccordance with the present invention,

thro@ald thbOres® boul hel@gnem @xempIrichysngtrane addi t9 eusledagkio the
chanmber in a formof a cylinder in accordance with the

phas§” GEFobY "V 1AeAG: Ko B CEBRE 1 1Back EHARDGR T880ny s 110 in

have the shape of the square pillar 150?and the cylinder

the d&Qndamdbotiheertthr ough-hol e 150a i s di sposed on an upper
portion of the square pillar 1:50?or the cylinder 125t o0
e back chanber 15 of t
In ai&% Wéu“fl%n% e8NS UMERCr 8&5%%@0&%03 hé@? rfdic%‘? %@gdlment

shapes may be manufactured by attaching the case 130
sinchayi agsvaritous shapes on tdwtPREB tsubitr aife thé0si ThenASbidenser
chip 120 and the MEMS chip 110 are nounted on the PCB
bstra

40, The NTEMS :?lip 1 i ncl. des t .

icr SHRE] ShalCoabic s RANSENCIs S 6ET (e BRSEE dadbe japuskiy delay

i nstance, the case may have the shape of the 12
devieyllivadem, atidie isguiariet pi lledadgscaigyilonndeombetddng a W ng at

an end thereof or a square pillar having a wing at an

) egd theQF

Fig. iagram exemplifying an additional back chamber in a form of a
square pillar 1n accordance with the present invention, and Fig. 6 1is a
diagram exemplifying an additional back chamber in a form of a cylinder in
accordance with the present i1nvention.
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
1507 and the through-hole 150a 1s disposed on an upper portion of the square
pillar 1507or the cylinder 1507to 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 1instance, the case may have the shape of the
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As shown in Fig, 7, in accordance with the directiona
silicon condenser m crophone nounter on the main PCB
310, the ,connnection pad 320 of the main PCB 310 is
coupled to the connection termnals 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 nmethod of the present invention, since the case
cylinggn, éxer saliang oMenr t e cPOBIdsubistwiag en ofinghad ami eropherref, or a
is insertel in the inserting hole :310a of the main PCB
squarB 10 1130 hRYREE] bRl AL, Akerhdi s ounting | s smal | er
than the conventional m crophone wherein the connection
termnals are fornmed on an opposite side of the
As skwiiponedtigsi de 1 becarpamteed'ittRe thai ALPCB]okads (A1l ¢y i gpndenser
an efficient use of a space required for nounting the
' it ddndust i : R cafy | ity] - T s i ti :
m e e P o0 b Lot RE B PR P 0 R maim
chanber under a MEMS chip in order to increase a back )
PCB HAahbheous it d oofhe wennawENsn clirfirp i na sed ébyandnpdodvivng soldering as
sensitivity and a noi se problem such as a THD (Total
well M %aE%SEQ?Fé§¥Ehdhk§ ACLAN Ml er [ Gk AR 1PCE substrate 140 is
I rectional silicon condenser m crophone conprising: a

. case having a front sound hole for %assing t hrough a
inserfe¢rihesgipedt ing 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 chanber case, a MEMS chi p having
an additional back chanber formed by the chanber case, a
ASI C 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
nmeans for fixing the case to the substrate; and an «
adhesive for bonding the case and the substrate, wherein
the adhesive is applied tl€LAR(Entirety of a bonding
surface Mthe case and the substrate fixed by the fixing
[Cl%ﬁ@mg [Gaim2] The m crophone in accordance with claim
rein the rear sound hole is disposed on a position
of the substrate corresponding to the additional back
A dirdeantrerl. sd iabm GndFheermncerophore compraccog dance with one
of clainse 1 and 2, wherein a sealing pad is disposed
r t he h h for
aca%hgggh |%ghgh9 §P§?ﬂ?ﬂﬁ g# 33&9 %d{amr“%glr1 ZPF%IE8L§4] The
m cr ophone in accordance with claim1l. wherein the fixing
a acavsans deoaprdesese far willdy neg pophitsef of medounw:a | aser
wel di ng or soldering, and the adhesive conprises one of

a suSQMHEH VS UERRX Y RarlRR- EORCUGE e €ROXYha@ng! hY SadRBPdi 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. [C aim
5] The m crophone in accordance with claim1l, 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 forma wng. [Caim6] The m crophone
in accordance with claim11, wherein the chanber case
conprises a cylindrical chamber case or a square pillar -
chanber case, and conprises a through-hole connected to

[ClaambHck chanber of the MEMS chi;. [Caim 7] The nicrophone
in accordance with claim1, wherein the substrate

The mqgg(g{hoﬁ 21 nagiggo ];%1?% Nﬁﬁ%%ﬁ? Cfna(\:fvhé}é‘u]g%ft]gé ?nﬁl é(?n%hmg%gs Icr?mprlses

accordance with claim 1, wherein the acoustic del ay
a weldeng cioinits fatmeslc heda at aand e hb nEr ont 2 sar davi g, ornd h@h@r @dhesive
sound hol e. 15 DI RECTI ONAL SI LI CON CONDENSER M CROPSONE

comer;@%/l Nﬁ‘eA@PI Tl %&t@@%%@%onc&%ﬁﬁ @o;gyl rec %afg\{(é"fll paste,

con condenser m cr ophohe havi ng an I ona
~chanber is disclosed. the directional S|I|con condenser
a silpt@r.ophord hpie a@sordad neidwit ¢reehesqdrlesent i nventi on
conprises a case having a front sound hole for passing

[ClaifrAugh a
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 chanber case, a MEMS
chi p having an additional back chanber fornmed by the
chanber 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;

pRebixiNag sEAansy fcokpfNsxk NG cRbBios@Seati@c Adve 1 sast Bakenandr
an adhesive for bonding the case and the substrate,

wherein the adhesive is agpbiRdTdo an entirety of a
bondi ng surface of the case and the substrate fixed by

A diFél%i&ﬁdﬁi@glfgﬁin%ond@nggfE%d%rophone 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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