m cr ophone havi ng an addi tional back chanber and a sound
hide in a PCB in accordance with a first enbodi nent of
the present invention. As shown inFig. 3, the silicon
condenser m crophone 100 having an additional back
chanber 152 and a sound hol e 140a accordance wth the
first enbodi nent has a structure wherein a chanber case
150 for formng the additional back chanber 152 and an
ASI C chip 120 for driving an electrical signal of a MEMS
micropigne 1avirar endiadpusedabrbakPCBashghstndt @ dd@dhavisgina a PCB in
conductive pattern 141 and connection termnals 142 and
i 1S . dj er case
wecop e L g I AR e e e o e
140. The conductive pattern 141 and the ground connection
As sheymiinal1g.144 Hice scbrmactedlenser ai¢hmbaogh- 1ol eavigg. amhdditional
chanber case 150 increases at space of the back chanber
backOfcHalGeHEVE: chhp 2119, 4,8 'HEF?EO‘&%O% %_Slinsdécb}’ te@Nlth the first
i nprove a noi se problem such as TO (Tot al rmoni c
Distortion), wherein a through--hole }0a for connecting a
emboBaetat dhantrer suBict oqrethdsg it he MERBDEhi pasel 014 t ot héorming  the
addi ti onal back chanmber 152 is disposed on an upper

addi 8 Wrfa2C 8 Qf h@ﬁb&hai@eﬁgggﬁrgl}\]ﬁ@- che lﬂfﬁl\@ophdrﬂv}%%earh%q eftrical

structure erein the ate 13 is farned on

. silicon wafer 14 using the MEMS technol ogy and the )
signg| ppht # nYEN atheP11110s af or Aeeposed haweat ReB 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 is attached to the PCB
substrate 140. The conductive pattern 141 and the ground connection terminal
144 are connected via a through—hole 146.

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

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



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 ..r a

nold resin. In addition, although not shown, an

electrical wiring is 6 disposed on the chanber case 150

so as to transmt the electrical signal of the MEMS chip

110 to the ASIC chip 120. The chanber case 150 havi ng the

t hrough- hol e 150a on an upper surface thereof for
dispdsmdnmbongt tehehadshrt icasal 1980s6 hagrixer £ raden 1 VEME aHiept itk0 signal of

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

d e cha and the ASI ; chip 120
the @3@ @“&bOQZQ ﬁgﬁgéﬁ 'y trate 140, the conductive

pattern 141 |s disposed on a portion of the PCB
The shdmber atase 148 hhatng $heé nhcomghabblavlttha drhencaser18@.fathethereof
sound hol e 140a for passing through an external sound is

for ?béﬁgéggha seaFPO%dtlpgacwhc%@%?or Cg??yl ngeguﬁaffq/\éﬁgg%qednﬁn the

of the sound hole 140a by soldering for preventing a
throgihshord iloba off aheoumdbevavese nlS58 spacealktiweemack namePCBind the
(reference nuneral 310 in Fig 7) and the nicrophone is

asIcYRBOSES Feound,ANg ,soundohel ¢, 1905 diisposed at, @ oueTa: ern

sur ace 0 Gefére
1148a denoted a sound hoIe fornEd by t he seallng pad 148.
141 1s disposed on a portion of the PCB substrate 140 that is 1n contact with

the case 130. The sound hole 140a for passing through an external sound is
disposed at a position wherein the chamber case 150 1s mounted, a sealing pad
148 for carrying out a hole sealing of the sound hole 140a by soldering for
preventing a distortion of a sound wave in a space between a main PCB
(reference numeral 310 in Fig. 7) and the microphone is disposed around the
sound hole 140a disposed at a lower surface of the PCB substrate 140. A
reference numeral 148a denoted a sound hole formed by the sealing pad 148.

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

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



The case 130 is a netal case caving one surface open
wherein the case 130 has the shape of the cylinder or
the square pillar. The case 130 has an end portion in
contact with the conductive pattern 141 of the PCB
substrate 140 and has a closed bottom surface to prevent
an inflow of the external sound as well. The case 130
attached to the PCB substrate 140 by aligning the netal
case 130 on the conductive pattern 141 former: on ,, he
and PACB sabbingatecddGcantk pohernspdt tieldisagl#t dneashe tRUB  substrate
poi nt's by a | aser welding or a spot welding 7 and then

140 %%%I 'aHg eal%glldfg@c gﬁt ér?% g% tl'Aerg ngg’q%ﬁ@palt hl%Z denotes a

esi Ve suc
epoxy. A reference nunmerai 162 denotes a welding point.
welding acodr.dance with a method for manufacturing the silicon
condenser m crophone 100 of the first enbodi nent, after

e L T e

IS p03|t|oned i nside the additional back chanber 152 and
micrerhenASI08 ehithe L0t smbhrsumerid ahtarhéhPCBagbbstoaae eldD40s mounted
the HEMS chip 110 is attached to the chanber case 150

on tﬁéjqd@Bt Q@ﬁ Q?et fooggéh W?llag %asgtrn& 2}%1 ?ﬁqu)aerog/gﬁ}zee P%gosﬂlb%trate

posi tlone I nsi de e bac noer

110.
140 is positioned inside the additional back chamber 152 and the ASIC chip

120 1s mounted on the PCB substrate 140, the MEMS chip 110 is attached to the
chamber case 150 such that the through-hole 150a of the chamber case 150 is
positioned inside the back chamber 15 of the MEMS chip 110.

Thereafter, the case 130 having the shape of the cylinder or the square
pillar 1s fixed to the conductive pattern 141 of the PCB substrate 140 by the
laser welding. The case 130 1s bonded to the PCB substrate 140 by the
adhesive 164. The adhesive 164 may be a conductive epoxy, a non-
conductive epoxy, a silver paste, a silicon, a urethane, an acryl and a cream
solder.

Referring to Fig. 3, the MEMS chip 110 having the additional back chamber 152
formed by the chamber case 150 and the ASIC chip 120 are mounted on the PCB
substrate 140, and the square or circular conductive pattern 141 1is disposed
at a portion that 1s in contact with the case 130 having the shape of the

cylinder or the square pillar.



Thereafter, 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 [|aser welding. The
case 130 is bonded to the ECU substrate 140 by the
adhesi ve 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 sol der.
Referrlng to Fi 8 5, the MEMS chip 110 having the
Sinceaddist zonal thac KUB hautisé r atls 2140f of goy thwn dhanber dwstcase 130
150 and the ASIC Chip 120 are nounted on the PCB
- Su r 140, quar r i,CO
havm% bgL é"}ta%ﬁ ?P t@.c&é%g‘gde% %? ?hé) Soq?lthféo:lr']ﬂ ?h%ft: r%g%ﬁ)hh%dgtﬁoncgad or
mnth the case 130 having the shape of the cylinder or
the emaceqguar éeprinRar fosi Heeeal i9isz 0 ofn t ¢ ePCH $t¢ atay beofreely
is larger than that of the, case 130 having the shape of
dispdsE G| IRIGE-Qr icE SBURL L, Pldd 3he. (ShRPANRC bk AP Ofay be
the connection term connect [ag to an external
deV|ce may be freely disposed on the |arge PCB:
manufagbetedabe, digngs tige ac 6ppRist ifvEn paet er eoryant sl pECB manufacturing
manuf act ured by di sposing a copper filmvia a

proce%@mc’l tt}%ﬁa'p Efglg”aﬂ%%ﬁéprérnga 1aceqs candithenn &bk P9 & FPCB

ni ck e or a go ceram c substrate, it FPCB substrate

or a netal ,B nay be used instead of the PCB substrate
substtape 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 an upper surface thereof 1s closed the external
sound does not flows 1n. The case 130 may be manufactured using a brass, a
copper, a stainless steel, an aluminum or a nickel alloy and may be plated
with gold or silver.

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

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



The case 130 having the shape of the cylinder or the

square pillar has a contacting surface wwth the PCB

substrate 140 open such that chip conponents may be

housed i nsi de, wherein an upper surface thereof is closed

the external sound does not f lows in. The case 130 may

be manufactured using a b ass, a copper, a stainless

steel, an alum numor a nickel alloy and may be pl ated

with gold or silver. After aligning the case 130 to the
gtmg/empat t evrmed 4hetofeen hehePEBse sUisstandt éhd 488 aubstrate 140

Plng p0|nt 162 which is a portion of the contactlng

thrm%‘ﬂrgu&ﬂ %"%@L?f@;“f’%h&& Egséesai% »%ﬁidﬁ‘ e%%@ts% wehflerase 130 is

140. b

strate

140. Thereafter, an assean% of the n1crophone S
fixed gmpltbe @y sapplitag [{hdyadhesiale ing4naiott he2 exvchr ghat the case
contacting portion. The welding refers to spot-welding

130 &n%of’rmcﬂ?% eqRq Qt§ t(o‘?lﬁ‘?g%r@%%/ {lhpo 19@r164p9F nt Sc)u(sllﬁ‘g process

order to fix t e ease 1 he P 1 substrate 14
rather than welding an entire contacting surface of the

for hoadéng 30 aneranes PCBtsobstlinapeditgonagheactshvt hee pot hern 141 is
formed between the case 130 and the PCB substrate 140

connéciﬁ E@U[Qbh tgech oYi’FfJi digaded S oﬁef&rmrl g4 théla?hrtol[lgh V‘ﬁJed'tﬂlg)ugﬁLHHI e 146,

The case 130 is fixed to the P06 substrate

the wel di ng point 162 such that the case .
and when the case 130 i1s bonded, an external noise 1s 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 1s electrically
connected to a chip component side through the through-hole. Particularly, in
accordance with the embodiment of the present invention, when the connection
terminals 142 and 144 extend about the PCB substrate 140, the rework may be
facilitated by using an electric solder through an exposed surface.

In accordance with the embodiment of the present invention, while the laser
welding 1s exemplified as a method for fixing the case 130 to the PCB
substrate 140, a soldering or a punching may be used for fixing the case 130
to the PCB substrate 140, and the conductive epoxy, the non-conductive epoxy,
the silver paste, the silicon, the urethane, the acryl or the cream solder
may be used as the adhesive 164.

10



130 is not noved during a bonding using the adhesive 164

or a curing process for bonding at a proper position. In

addi tion, the conductive pattern 141 is connected to the

ground connection term nal 144 through the through-hole

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

is blocked to renove the noise. At least two and up to

ei ght connection termnals 142 and 144 for connecting to

the external device may be forned at a bottom surface of
Fig. thel PCB hallsstif ateosst4e;t iandl eaich ofl ltdteatomnect $idncon . condenser

termnals 142 and 144 is electrically connected to a
micrdpibie H em Slade; §nough. t&ﬁmh&f%ﬁh M ﬁnd l%ole in,a PCB in

articu y, in accordance wth the erbodi ment of 't he
pr esent |nvent|on when the connection tern1na|s 142 and

aCCOFﬂAﬂC%MIéhd aabeand webetBestibsf rdtee PLAGNT Haversiionk Amgi iference

facilitated by using an electric solder through an
betwePPSES i$ Y rACBndddie _Clﬁﬁrrgﬁﬁkﬁfe W Myt tEFl eﬁ‘l}%%" PRV et RBd the

present invention, [ aser di i's

exenplified as a nethod for fixing the case 130 to the
siligpaBconighser datier aa®nea 18| ddr ithy wcoad pemberimeitnay Bebegédon of

for fixing the case 130 to the PCB substrate 140, and
the ddifiq CANQUGHOY S RROX Yin LRE PAN-GOOAUGLT YE) CRAXYein FHE sound hole

ver paste, th I con, the urethane, the acryl or

cream sol der nmay be used as the adhesive 164.
140a 1s formed at a position of the additional back chamber 152 formed by the

chamber case 150 in case of the first embodiment and the sound hole 140a is
formed between the chamber case 150 and the ASIC chip 120 away from the
chamber case 150 in case of the second embodiment.

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

In accordance with the silicon condenser microphone 100" of the second
embodiment, since a constitution thereof is identical to that of the silicon

11



10 Fig. 4 is a lateral cross-sectional viewillustrating

a silicon condenser m crophone having an additional back

chanber and sound hole in a PCB in accordance with a

second enbodi nent of the present invention. A difference

between the silicon condenser m crophone 100 of the first

enbodi nent and the silicon condenser m crophone 100" of

t he second enbodinent is a position of the sound hol e

140a formes in the PCB substrate 140, wherein the sound
conddiske mic4Ophirs floPmed @te d4ipdsicmbadimefit t dvecaddiltd aoalt lmackf the

chanber 152 formed by the chanber case 150 in case of

i i a he s -hal e 140a:i.s,120 away
soung BBl k. B b S B R T 5 2 B3 e
~ ASIC chip chanber case 150 in case of the second
Fig. embediamentgr ahhexefioriéy i nshiahe addig ishd i dewkcomadasern the form of
m crophone 100 the first enbodi nent has a back type

L R G e e T i R R

~additional back chanmber 152, the silicon condenser _
diagrinc evpdn ey 1e0'anofdd iHe oxelc dndk eetsobirent thas farm stir Gilbe ueyd inder
wherein the external sound passes through the sound hol e

in add0guRk whﬁptﬁ§§wg§§giﬁg§§m}gg_and t hen passes through a

space I n the case

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 1s disposed on an upper portion of
the square pillar 150" or the cylinder 150" to form a path with the back
chamber 15 of the MEMS chip 110.

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

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

12



reach the MEMS chip 110. In accordance with the first
enbodinment, it is preferable that positions of the
backpl ate 13 and the vibrating plate 11 are exchanged in
a structure of the MEMS chip shown in Fig. 1. In
accordance with the silicon condenser m crophone 100" of
the second enbodinent, since a constitution thereof is
identical to that of the silicon 11 condenser m crophone
100 of the first enbodi ment except, the position of the
invesownd hol e 140a, an additional detailed description is
omtted. Fig. is a diagran1exenp|ifying an additiona

As a@gr ggﬁgﬁe Itﬂ :he %?cg)rgng%cel n\{i,@ ?dgﬁsddﬁbhﬁcand%lseg gucrophone

di agram exenpl i fying an additional back chanber in the
accofdmm aot he eyidrmdes finstaecordancte wifthrt hiee praseenB0 having the
invention As shomn in Fig. 5 and 6, the chanber case 150

for tiona k cha er ma
shapg i 4B TR atde Ry iR $R0%Naria t REC E)1iaerD 25Get ite 140
and the through hol e 150a is dlsposed on an upper portion
largef thbhetlsguase Ipi |thar wdbkl'ngo thee ceyd i ider s 15@1det obyf drhn adhesive
path with the back chanber 15 of the NENB chip 110. The

164. STIg;' %gnneccfngﬁ ntse%mlr%lcr?g@ofn% J[%) tho?vco mgout% %h%)n%%ctlon pad

320 of the main PCB 310 of a product on which the microphone 1s mounted are
disposed in the component side of the PCB substrate 140. At least two and up
to eight connection terminals may be formed. The reference numeral 162
denotes the welding point. When the connection terminals extends to a
sidewall of the substrate or extends to an opposite surface of the component
side in addition to the sidewall, a heat transfer of the electric solder is
improved to facilitate the rework.

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

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

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



manuf actured by attaching the case 130 havi ng vari ous
shapes on the PCB substrate 140. The AS IC chip PCB 120
and the M EMS chip 110 are nounted on the MI substrate
140. The MEMS oh p 110 includes the additional back
chanber 152 by the chanber case 150. For instance, the
case may have the shape of the cylinder, the square
pillar. a cylinder having a wing at an end thereof, or a -
square pillar having a wwing at an end thereof. Fig. 7 is
the @skat#l aktordoss-sect conar vi dwei tdmpsterdt ismde arf ekarpbetrate 140
wherein a mcrophone having a connection term nal forne:

s RSPt RO pLf oo RRLPPOP TR or coent

t
accordance w e first enbo
I nvention. As shown in Fig. 7, in accordance with a '
Therefior ¢ com condefgme nilchophooent iagcoetdiodg of othm afdsenhatevention,
first enbodi ment, after the case !30 having the shape of

: cyl.indety o - L [ [ to t :

sined IREXI R EylnaRee BLLY A ST 18, e Pieprone 1o

. case 130 is bonded by the adhesive 164. The connection

insettefl mmalls 1agednag14dl o erl0eoninddiei agin (B Sdhnest iogar pldd height
320 of the main P 6 310 of a product on which the

e SEORDBIS o o o S oEsey e CormaRo s i
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.

Fig. 8 1s a lateral cross-sectional view 1llustrating an example wherein a
microphone 1s mounted on a main PCB in accordance with the second embodiment
of the present invention.

The silicon condenser microphone in accordance with the second embodiment of
the present invention has a constitution identical to that of Fig. 4, and a
main PCB 300 for mounting the silicon condenser microphone of the second
embodiment comprises a sound hole 300a for passing through a sound form an
external source, a sealing pad 302 disposed around the sound hole 300a, and a
connection pad 304 corresponding to the connection terminals 142 and 144 of
the microphone as shown in Fig. 8.

Therefore, after aligning the sound hole 140a formed on the PCB substrate 140

of the silicon condenser microphone of the second embodiment to the sound
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to eight connection termnals may be forned. The
reference nuneral 162 denotes the wel ding point. Wen
the connection termnals extends to a sidewall of the
substrate or extends to an opposite surface of the
conmponent side in addition to the sidewall, a heat
transfer of the electric solder is inproved to
facilitate the rework, The main PCB 310 >f the 'roluct on
whi ch the silicon condenser microphone is nounted
hole covfr i tdes maioi PCBI 800 orndn sgumarkeingndernimgshdid 3adalih to the
order to nount the case 130 of the silicon condenser
Mo n The . .Cc [ spondi 0 -
conn{E FRER0E04 o e o 120h By HED GRERESRORE L Mghped e main
substrate 140 of the m crophone are disposed, As shown in
PCB 30gviar a paldgecag daAce with the silicon condenser
m crophone nmounted on the main PCB 310, the connection
320 NA| 310 is coupled to the connection
llmﬁg?%ﬁﬁaﬁgm%&gﬁgﬁé§fﬁ4 by a soldering 330 as well as 13
the case 130 extruding at a center of the conponent side
The wpfesehle igwbsticar enaldgesi s dhagben edse hori meermigngn holdet 3Ea back
of the main PCB 310. Therefore, in accordance with a
chantfRUDALAIS TREN AT, §RCORLESED! idPUENE | Ohack SERfBCE NEEBSE! the

130 extruding over the PCB substrate o e m crophone is

MEMS chip, thereby improving a sensitivity and a noise problem such as a THD

(Total Harmonic Distortion).
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inserted in the inserting hole 310a of the main PCB 310,
an overall height after the nounting is smaller than the
conventional m crophone wherein the connection termnals
are formed on an opposite side of the conponent side to
be nmounted the main PUB. resulting in an efficient use of
a space required for nounting the product. Fig. 8 is a
| ateral cross-sectional view illustrating an exanple
wherein a mcrophone is nmounted on a main PCB in
accordance with W second [Enpodfilment of the present
i nvention. The silicon condenser m crophone in accordance
Knngmlthe second enbodi ment of the present invention has
a constitution identical to that of Fig. 4, and a main
~PCB 300 for nmounting the silicon condenser m crophone |, f
A siltinen seodadserembodphent coovprises a sound hol e 300a for
passi ng through a sound forman external source, a

a.cm%ﬁ@bﬁﬂﬂoB@HgPQ@ %ﬁg@ﬁ%ﬁdw?nggﬂlHhﬁnﬁﬂynd hol e 300a. and

connecti on pa corresponding to the connection
termnal s 142 and 144 of the m crophone as shown in Fig.
a sulgstr¥herefcorel ngaft ehamdleir gansry thdEouhdp hodve ng4@a ddor freehal back
on the PCB substrate 140 of the silicon condenser

cham{BrCEGRRANGy Of et RBamREORLL L0 ek § kg &Nt b MEMS chip,
a conductive pattern for a bonding to the case, and a sound hole for passing
the external sound therethrough;
a fixing means for fixing the case to the substrate; and
an adhesive for bonding the case and the substrate, wherein the adhesive is
applied to an entirety of a bonding surface of the case and the substrate
fixed by the fixing means.

[Claim 2]
The microphone 1n accordance with claim 1, wherein the sound hole i1s disposed
on a portion of the substrate corresponding to a position of the additional
back chamber.

[Claim 3]
The microphone in accordance with one of claims 1 and 2, further comprising a
sealing pad for preventing a distortion of an acoustic wave, the sealing pad
being disposed around the sound hole of the substrate.

[Claim 4]

16



hol e 300a the man PCB 300 and connecting term nals 142
and 144 to the connection pad 304, the silicon condenser
m crophone is attached to the main PCB 300 via a
sobering 330 [Industrial Applicability] The present
i nvention includes a chanber case for formng an
addi tional back chanber under a MEMS chip in der to
i ncrease a back chanber space of the NMEMS chip, thereby
is inproving a sensitivity and a noise problem such as a
The mikDopl{cTet at adapndaice Ditdt ofalimon) . whebe [ ICLLARMS]xingChexnm ddmpr ises
A slilcon condense; m crophone conprising: a case for
ol ' Wa) A 0 - q,oSu rate
a veRLBE By ekl e LBl RWThRRr A ¥ B R 1 ona
back chanber fornmed by the chanber vase, a ASI C chip for
wheroperthei adhashee VBNBI ¢HED, OHeaOéoﬁdQ@ndtb@él‘patEtD@m forn@-conductive
bonding to the case, and a sound hole for passing the

qufxﬁeéggér%ﬁ%@geEgggg%géggg Teguﬁk¥i£9aGFﬁn§n39fCEE§AQQMMr.
[Claim 5]
The microphone 1n accordance with claim 1, wherein the case comprises a
cylindrical case or a square pillar case, and wherein an end portion of the
case 1s a straight type or curled outward to form a wing.
[Claim 6]
The microphone 1n accordance with claim 1, wherein the chamber case comprises
a cvlindrical chamber case or a square pillar chamber case, and comprises a
through-hole connected to a back chamber of the MEMS chip.
[Claim 7]

The microphone in accordance with claim 1, wherein the substrate comprises

one of a PCB, a ceramic substrate, a FPCB substrate and a metal PCB.
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an adhesive for boning the case an the substrate, wherein
the adhesive is applied to an entirety of a bondi ng
surface =::f the case and the substrate fixed by the
fixing nmeans. [Claim 21 The m crophone in accordance with
claim1, wherein the sound hole is disposed on a portion

e e di } h
i RS e EES
accordance with one of clains and , further conprising

a sealing pad for prevenfABSRACTi stortion of an acoustic
wave, the sealing pad being disposed around the sound

A sibpc!o‘ﬁ ggn&elﬂgetmhﬂ%"rf)ﬂ{o%e Lg\l\lﬁlg%é)adﬁﬁt& gl%fcrkoQﬁglﬁ%r' Ond a sound
accordance wth claiml, rein the fixing neans
conprises a welding point forned by a | aser welding or a

holesigl detiEngs dndlodtsrei n t he adhesive conprises one of a
conductive epoxy, a son-conductive epoxy, a silver

The ggffgfgp %oﬁaédgie?no@]’icﬁ)p%ﬁé hﬂpeaccﬁpdz?rﬁ,feylwi?ﬂdtﬁe CHARATht invention
comprises a case for blocking an inflow of an external sound; a substrate
including a chamber case, a MEMS chip having an additional back chamber
formed by the chamber case, a ASIC chip for operating the MEMS chip, a
conductive pattern for a bonding to the case, and a sound hole for passing
the external sound therethrough;, a fixing means for fixing the case to the
substrate; and an adhesi've 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.

Therefore, when the sound hole is formed through the PCB instead of the case,
the microphone may be mounted 1n various ways, thereby reducing a mounting
space, and the chamber case for forming the additional back chamber under the
MEMS chip is employed 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).

Figure 3
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The m crophone in accordance with claim11, wherein the

case conprises a

case,

straight type or cone.

cylindrical case or
and wherein an end portion of t
outward to for

a square pillar
he case is a
ma wing. [Claim®6l

The m crophone in accordance with claim11, wherein the

chanber case conprises
square pillar chanber case,
connected to a back chanber of the MEMS chi p.

a cylindrica
and conpr

chanber case or a
ises a through-hol e
[Caim7]

The m crophone in accordance with claim11, wherein the

substrate conprises

[Figireolf

HCLE |

one ofi/a PCP, a
ubstrate and a netal PCB. 17 Sl
HONE HAYI NG ADDI Tl ONAL BACK G .
N . CB [ ABSTRACT]

ceram c substrate,
LI CON CONDENSER
AMER. , AND SOUND

a

A silicon condenser m crophone
havi ng an additi ongl back chanber and a sound
silicon condenSer m crophone in

hole in a

PCB is disclose? Th
accordance with thegpresent inventvbn conprises it case
for blocking an infl@ Aqf'an~exre{na§/§%¥nd; a substrate
‘ / 57/
[Figure 2]
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i ncludi ng a chanber case, MEMS chip having an additiona
back chanber fornmed by the chanber ;lase, a ASIC chip
for operating the MEMS chip, a conductive pattern for a
bonding to the case, and a soon,-" hole for passing the
external sound therethrough; a fixing nmeans for faxing
the case to the substrate; and an addhesive?' for
bondi ng the case and the s P trate, wherein the adhesive
~is applied to an entirety of a bonding surface of the
[Figgesdland the substrate fixed by the fixing neans.
Therefore., when the sound hole is forned through the PCB
i nstead of the case, the njcrophone may he nounted in
vari ous ways, thereby redacing a nountin space, and the
chanber case for formng the' @dition%ﬂ?%ack chanber
under the M EMS'thilplis efplioyed in/or[dess to increase a

back chanmber space [pf ‘chNErB chip, t{iéreby i nproving a
sensi tivity, ant?loi sgspEopl em such as 6TED (Tota
Har moni ¢ Déﬂ?&\u. Fibgates) 3 "3 |{Hrgtire 1] [err]

148 1482 140a

[Figure 5]




2/3 [Figure 4] [err] 3/3 [Figure 6] [err]
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