1 APPARATUS AND METHOD FOR FABRICATING MICROPHONE ASSEMBLY BACKGROUND
OF THE INVENTION 5 Field of the Invention The present invention relates to a microphone assembly
of a microphone, and more patrticularly, to an apparatus and method for fabricating a microphone
assembly, which can reduce processing time required for fabricating a microphone 10 and fabricate
high quality microphone by fabricating the microphdlne assembly in a transfer molding process or an
injection molding process. Description of the Related Art 15 Generally, a microphone assembly for an
electret condexFRARATIORNAND anETHODItRORIFFABRATAIFRGri¢AtEHOPYH ONEINtisg EviBluality of
microphone chips on a printed circuit board (PCB) and then individually cutting the mounted
microphone chips. 20 Referring to FIGs. 1 and 2, a microphone assembly includes a plurality of
microphone chips 200 arranged on a PCB 100 and saced apart from one another by predetermined
distances. Referring to FIGs. 3 an82faRRiYaphand H WMhving a predetermined shape, a
predetermined area D, and a predetermined height H are fixed to the PCB 100. 2

5 Field of the Invention

The present iInvention relates to a microphone assembly
of a microphone, and more particularly, to an apparatus and
method for fabricating a microphone assembly, which can
reduce processing time required for fabricating a microphone

10 and fabricate high quality microphone by fabricating the
microphone assembly in a transfer molding process or an

injection molding process.

Description of the Related Art

15 Generally, a microphone assembly for an electret
condenser microphone and a digital microphone is fabricated
by mounting a plurality of microphone chips on a printed
circuit board (PCB) and then individually cutting the mounted
microphone chips.

20 Referring to FIGs. 1 and 2, a microphone assembly
includes a plurality of microphone chips 200 arranged on a
PCB 100 and spaced apart from one another by predetermined
distances.

Referring to FIGs. 3 and 4, the microphone chips 200

25 having a predetermined shape, a predetermined area D, and a

predetermined height H are fixed to the PCB 100.



The microphone chips 200 fixed to the PCB 100 are encapsulated using silicon or epoxy. A method for
fabricating a typical microphone chip 200 will be described below with reference to FIG. 5. A material
injector 300 is 5 installed above the microphone chips 200 fixed to the PCB 100. The material injector
300 provides epoxy E toward the microphone chip 200 through an air pressure. In this way, an
encapsulation or molding process of the microphongassembly is carried out. 10 Accordingly, the
microphone assembly has the predetermined height H (see FIG. 5), a predetermined shape, and a

predetermined argad (seRcrEpHontn thentypisal pooophpredssemblentis difgultitooadpsethe
shape and height of the molding according to 15 characteristics of the injected silicon or epoxy E.
Therefore gnieatifiodiatedrodusa popduas bt aamifoionr quepgxiurthermdre, ingtdifidult thoealize
various shapes of the microphone assembly by only injection of the epoxy E. 20 In the molding

process of tAE Bl HiRrophdned L3 mBilC EPRBECiSH Bf HRMndidihd she isirsrrdlse is

degraded B GTbnAAED) Y GERERUEY s TRAAE m Baciic, SRES UHE Dot (AESLGY it e

MiCrognoNg (s PP YISO e RECSFPENSphone chips 200 fixed to the PCB 100.
The material injector 300 provides epoxy E toward the
microphone chip 200 through an air pressure. In this way, an
encapsulation or molding process of the microphone assembly
is carried out.

10 Accordingly, the microphone assembly has the
predetermined height H (see FIG. 5), a predetermined shape,
and a predetermined area D (see FIG. 6).

In the typical microphone assembly, i1t is difficult to
adjust the shape and height of the molding according to

15 characteristics of the iInjected silicon or epoxy E.
Therefore, it is difficult to produce products at a uniform
quality. Furthermore, it 1is difficult to realize various
shapes of the microphone assembly by only injection of the
epoxy E.

20 In the molding process of the typical microphone
assembly, since precision of the molding size is lowered, it
is difficult to secure a back-chamber of the microphone.
Therefore, quality of the microphone is degraded and a change
of sensitivity is difficult. |In addition, since the process

25 of molding the microphone chips i1s complicated, processing



3 time required for fabricating the microphone increases, leading to reduction of productivity
SUMMARY OF THE INVENTION 5 Accordingly, the present invention is directed to an apparatus and
method for fabricating a microphone assembly that substantially obviate one or more problems due to
limitations and disadvantages of the related art. An gbject of the present invention is to provide a 10
microphone assembly fabricated in a transfer moldiﬁ’g process or an injection molding process to
reduce the processing time required for fabricating the microphone, fabricate high quality microphone
due to imptaviesentetifia-erkabdity aFelopbdaetivity, arrebtain dropstired backibasusy by 15
changing the shape of the microphone, thereby changing sensitivity of the microphone. Additional
advantagebeabieog, fnd freatucds oithe finpentioicwilMad get forth in part in the description which
follows and in part will become apparent to those having 20 ordinary skill in the art upon examination
of the following or may be learned from practice of the invention. The objectives and other

advantages of the invention may be é@m e cture particularly pointed out in
the written description and claims h drawings.

5 Accordingly, the present invention is directed to an

apparatus and method for Tabricating a microphone assembly
that substantially obviate one or more problems due to
limitations and disadvantages of the related art.

An object of the present invention iIs to provide a

10 microphone assembly fabricated in a transfer molding process
or an injection molding process to reduce the processing time
required Tor TfTabricating the microphone, TfTabricate high
quality microphone due to improvement of the workability and
productivity, and obtain the required back-chamber by

15 changing the shape of the microphone, thereby changing
sensitivity of the microphone.

Additional advantages, objects, and features of the
invention will be set forth iIn part in the description which
follows and in part will become apparent to those having

20 ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the 1invention may be
realized and attained by the structure particularly pointed
out In the written description and claims hereof as well as

25 the appended drawings.



4 To achieve these objects and other advantages and in accordance with the purpose of the
invention, as embodied and broadly described herein, there is provided an apparatus for fabricating a
microphone assembly, including: a lower mold 5 attached to a bottom surface of a printed circuit board
(PCB) on which a microphone chip is mounted; an upper mold installed on the PCB and including
receiving spaces receiving the microphone chips afdl an inlet through which a material is injected;
and a material injector movably installed with 10 respect to the inlet to inject epoxy or silicon into the

receiving spaces ppthacipereoldhébe upisy eaald isaithchechiortheaBGEnadthe regrivingh spaces
of the upper mold cover outsides of the microphone chips to form independent individual spaces. 15
The receivagrspaisasf thd tippdiv@oplaredsemed intharidny shipento agioeshodiadc motting
shape of the microphone assembly. The upper mold is formed in_a continuous concave-convex

shape to P8Pl afty 2 FdRSANHepadEs ok iRy BC RN oY HsieFhi@BpritRAsAE aref R eived in
the receivi%%\ﬁgace connected to eacﬁ other. The u% er mald i cIL(Jﬁes a materjal channel {ormed

between a llﬁgr iOA%s &oﬂ?ﬂsﬁ&? B Rt aAaRE to'm‘fgclf Marerid injedted iR Hle inlet

formeg at gRq §idfed to a bottom surface of a printed circuit board (PCB)
on which a microphone chip 1s mounted; an upper mold
installed on the PCB and including receiving spaces receiving
the microphone chips and an inlet through which a material is
injected; and a material 1iInjector movably installed with

10 respect to the inlet to inject epoxy or silicon into the
receiving spaces of the upper mold.

The upper mold is attached to the PCB and the receiving
spaces of the upper mold cover outsides of the microphone
chips to form independent individual spaces.

15 The receiving spaces of the upper mold are formed in
various shapes to variously form a molding shape of the
microphone assembly.

The upper mold i1s formed iIn a continuous concave-convex
shape to form a plurality of receiving spaces on the PCB and

20 the microphone chips are received in the receiving spaces
connected to each other.

The upper mold 1includes a material channel formed
between a lower portion of protrusion portion and the PCB to
inject a material injected from the inlet formed at one side

25 of a front end of the material channel along the material

channel such that the microphone chips are molded in order.



25 of a front end of the material channel along the material channel such that the microphone chips
are molded in order. 5 According to another aspect of the present invention, there is provided a
method for fabricating a microphone assembly, including the steps of: (S10) mounting microphone
chips uniformly arranged with a predetermined distance from 5 each other on a PCB having a
predetermined area; (S20) installing a lower mold aftached to a bottom surface of the PCB and an
upper mold on the PCB to dispose an upper mold such that receiving spaces of the upper mold

receives the micppbond phips teouaiesitdieihe LS éainjeet aghatepaldsiontO theveeaiiiog spaces;
(S30) filling the material into the receiving spaces of the upper mold to mold the microphone chips by
injecting tHehekeerial shrougb\ardiadkt of theeibiped mékirusifiglnmaakienihjeator filed opihanre: of
epoxy and silicon; and (S40) cutting the PCB on which the molding is 15 cured into an individual
microphon@XFRTAAY to FABRAE HIInidBBhsHeRS eRbly. oHRopBRUIBRIRD O i QBP&R0Id is

hed to_ th he, receivi tth | ides of the microph
chins o fobH WPndULLFAEN! o MG PR A T S SIS A RN ke

installgd ing, ugrticaigectigfhwith respaCt 19404 M§PEA  predetermined area; (S20)

installing a lower mold attached to a bottom surface of the

PCB and an upper mold on the PCB to dispose an upper mold

such that receiving spaces of the upper mold receives the

microphone chips mounted on the PCB to inject a material iInto

10 the receiving spaces; (S30) Tfilling the material into the

receiving spaces of the upper mold to mold the microphone

chips by injecting the material through an inlet of the upper

mold using a material injector fTilled with one of epoxy and

silicon; and (S40) cutting the PCB on which the molding is

15 cured into an individual microphone chip unit to fabricate a
microphone assembly.

In the operation (S20), the upper mold iIs attached to
the PCB and the receiving spaces of the upper mold covers
outsides of the microphone chips to form an independent

20 individual space.

In the operation (S30), the material injector Iis
installed in a vertical direction with respect to the upper
mold to inject the material in a vertical downward direction
through the inlet.

25 In the operation (S20), the upper mold is formed in a

continuous concave-convex shape to form a plurality of



mold to inject the material in a vertical downward direction through the inlet. 25 In the operation (S20),
the upper mold is formed in a continuous concave-convex shape to form a plurality of 6 receiving
spaces on the PCB and the microphone chips are received in the receiving spaces connected to each
other. In the operation (S30), the material injector is_horizontally installed at one side of a front end of
the 5 upper mold and injecting the material througthe inlet of the upper mold in a lateral direction to
mold the microphone chips in order. It is to be understood that both the foregoing general description

and the foliaygag vigtrjledpaseriptiahof the: 1Ppesenidnveniéon Rie pspmptasy i pxplaaptory and
are intended to provide further explanation of the invention as claimed. BRIEF DESCRIPTION OF
THE DRAWERIGBVESI The atisempengingidrgwinss edhicoarneintidetiao gaclide théurther
understanding of the invention and are_incorparated in and constitute a part of this application,

illustrate embodit@nt@6F thORREREBRAND (SFer withthe BatETRRh seld Tain Hi%e
Principle o e e PO IR IR YN F'Ghd S B8N SFW ST FPOIR! BIToPapneemply

5 upper mold and iInjecting the material through the inlet of

the upper mold in a lateral direction to mold the microphone

chips i1n order.

It is to be understood that both the foregoing general

description and the following detailed description of the

10 present invention are exemplary and explanatory and are

intended to provide further explanation of the iInvention as

claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

15 The accompanying drawings, which are included to provide
a Ffurther understanding of the iInvention and are incorporated
in and constitute a part of this application, illustrate
embodiment(s) of the 1iInvention and together with the
description serve to explain the principle of the invention.

20 In the drawings:

FIG. 1 is a plan view of a typical microphone assembly
having a plurality of microphone chips mounted on a printed
circult board;

FIG. 2 1s a front view of the typical microphone

25 assembly of FIG. 1;

FIG. 3 is an enlarged view of a portion A of FIG. 1;



having a plurality of microphone chips mounted on a printed circuit board; FIG. 2 is a front view of the
typical microphone 25 assembly of FIG. 1; FIG. 3 is an enlarged view of a portion A of FIG. 1; 7 FIG.
4 is an enlarged view of a portion B of FIG. 2; FIG. 5 is a view illustrating a method of fabricating a
microphone assembly according to the related art; FIG. 6 is a plan view of the microphone assembly of
FIG. 55; FIG. 7 is a view illustrating a method of fagricating a microphone assembly according to the
present invention; FIG. 8 is a view of a material injector that is separated from a mold after injecting a

material; 10 FIG. Biis a viewd!lugtrading avigéethag elfabiicatingba tihsioph@® aggembily according to
another embodiment of the present invention; and FIG. 10 is a flowchart illustrating a method of
fabricating the miEldphobe assembly @wcdrlihgstoriat prgsent Metinodntioh. CEDIAICEDING a
DESCRIPTION OF THE INVENTION Reference will now be made in detail to the preferred
embodimeR&CHARBNEs SRR 2SR Lot @rd eXRliGer &El in the accompanying

drawings. WhereﬁrGo_osglb%eg a plan view of the microphone assembly of FIG.

5 5;
FIG. 7 is a view i1llustrating a method of fabricating a
microphone assembly according to the present invention;
FIG. 8 1i1s a view of a material injector that 1is
separated from a mold after injecting a material;

10 FIG. 9 is a view illustrating a method of fabricating a
microphone assembly according to another embodiment of the
present invention; and

FIG. 10 1is a flowchart illustrating a method of
fabricating the microphone assembly according to the present

15 invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made iIn detail to the preferred

embodiments of the present invention, examples of which are

20 i1llustrated in the accompanying drawings. Wherever possible,

the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

Referring to FIGs. 7 and 8, a microphone assembly for an

electret condenser microphone (ECM) and a digital microphone

25 1s fTabricated by an apparatus using a mold. The apparatus



the same reference numbers will be used throughout the drawings to refer to the same or like parts.
Referring to FIGs. 7 and 8, a microphone assembly for an electret condenser microphone (ECM) and
a digital microphone 25 is fabricated by an apparatus using a mold. The apparatus 8 for fabricating
the microphone assembly includes a lower mold 10, an upper mold 20, and a material injector 30. The
lower mold 10 is attached to a bottom surface of a |§rinted circuit board (PCB) 50, where a
microphone chip 40 is 5 mounted, and supports the PCB 50. The upper mold 20 is installed on the

PCB 50 angoipctigdps Pogedvinotsrace rapthaiieinigt 22nid by re¢erivingdespage Pdvierreseiing the

microphone chip 40 is formed at lower portion of the upper mold 20. The inlet for injecting the material
is formed &t010 appeppeitionakdhe@ppanchoid Pated atkatardlenjtotor30.is formed movably up and
down with respect to the inlet 22 of the upper mold 20 to inject the material such as epoxy E or silicon

into the receiving T§jsack®est e pdiImda 23180 R aBRcaAind abbaraniinfRes thein&erial into
icrophonIa0. T T eal B D va b feadrBd i B OBar MO 25 b upper
mold 20 isatiasleed 10 BRFCBRfhorts the PCB 50. The upper mold 20 is
installed on the PCB 50 and includes a receiving space 21 and
an inlet 22. The receiving space 21 for receiving the
microphone chip 40 is formed at lower portion of the upper
mold 20. The inlet for iInjecting the material is formed at

10 upper portion of the upper mold 20.

The material injector 30 is formed movably up and down
with respect to the inlet 22 of the upper mold 20 to inject
the material such as epoxy E or silicon into the receiving
space 21 of the upper mold 20.

15 The fabricating apparatus injects the material into the
upper mold 20 by a high temperature and a pressure of the
material to form a mold around the microphone chip 40.

The fTabricating apparatus has various features in the
upper mold 20. The upper mold 20 i1s attached to the PCB 50

20 and the receiving space 21 covers the outside of the
microphone chip 40 to form an iIndependent individual space.
The material is injected into the receiving space having one
microphone chip 40.

The receiving space 21 of the upper mold 21 is formed in

25 various shapes, for example, square, rectangular, trapezium,

etc. Hence, the mold of the fabricated microphone assembly



20 and the receiving space 21 covers the outside of the microphone chip 40 to form an independent
individual space. The material is injected into the receiving space having one microphone chip 40.
The receiving space 21 of the upper mold 21 is formed in 25 various shapes, for example, square,
rectangular, trapezium, etc. Hence, the mold of the fabricated microphone assembly 9 is formed in
various shapes to easily change a shape of the mic?ophone. Accordingly, the required back-chamber
is obtained by changing the shape of the microphone to allow the microphone 5 to change the

sensitivity. Reffisingda FiG. Uaripbrisatiitapenaraiys éplidas achewigemalddiape uppertmneld 20,
and a PCB 50. A lower portion of the upper mold 20 has a continuous concave-convex shape to form
a plurality ofiecepianspaces 21 on the PCB 10 50. The receiving spaces 21 are connected to each
other, and microphone chips 40 arranged in series are received in the receiving spaces 21
respectively. Mat®FAAARAEILY24 aF8forrh8dBEESEn RABIEF RBRREN of kfot Eﬁ'ﬁlﬁﬁon@ﬁs of the
upper mold 20 and the PCB 5%. 15 Ar]finl t 22 is formed at on siq% fafr? t end.of the material

th

channels 224’412 R8te 'Qfeinj% HFink NSel" LSRRV I thedmattia aﬁﬂ!a?sr%)?ooﬂ%ld the

5 to change the sensitivity.

Referring to FIG. 9, a fTabricating apparatus includes a
lower mold 10, an upper mold 20, and a PCB 50. A lower
portion of the upper mold 20 has a continuous concave-convex
shape to form a plurality of receiving spaces 21 on the PCB

10 50. The receiving spaces 21 are connected to each other, and
microphone chips 40 arranged In series are received in the
receilving spaces 21, respectively.

Material channels 24 are formed between a lower portion
of protrusion portions 23 of the upper mold 20 and the PCB 50.

15 An inlet 22 is formed at one side of a front end of the
material channels 24. The material injected into the inlet
22 flows along the material channels 24 to mold the
microphone chips 40 In order.

The upper mold 20 of the fabricating apparatus can have

20 various locations and shapes of the inlet 22 and the material
channels 24 according to a kind of appliance to be fabricated.

The method for fabricating the microphone assembly will
be described below with reference to FIG. 10. The method
includes: (s10) mounting a microphone chip; (S20) installing

25 a mold; (S30) injecting a material; and (S40) cutting a PCB

and producing the microphone assembly.



microphone chips 40 in order. The upper mold 20 of the fabricating apparatus can have 20 various
locations and shapes of the inlet 22 and the material channels 24 according to a kind of appliance to
be fabricated. The method for fabricating the microphone assembly will be described below with
reference to FIG. 10. The method includes: (s10) mounting a microphone chip; (S20) installing 25 a
mold; (S30) injecting a material; and (S40) cutting aBcB and producing the microphone assembly. 10
More specifically, in operation S10, a plurality of microphone chips are mounted on the PCB having a

predetermined wigigrand spedpEdcRBE9] apiit fropeaizar mnotherlloy, predetgruingliicistanses. In
operation S20, a 5 lower mold is attached to a bottom surface of the PCB and an upper mold is
installed omilts-PEIBFerecaivimgspacersf themoppdradiold cateivddithe ni€iBphdn@wchilg mownted on
the PCB. The upper mold is disposed such that a material is injected around the received

microphonB e §R BpER&fbN ¥36!kRe 18MfateRBIRNAREITARSRH aRRiMTf tTd 8fperdABId using
R L R, AR e prsers e e
gggh%i/ af BWRUNGSY & G Infe eadiMayalr RIGHRRAYNE Sil-FALLC GHPriEAle PednigiPhane
upper mold i1s installed on the PCB. A receiving space of the
upper mold receives the microphone chip mounted on the PCB.
The upper mold is disposed such that a material i1s injected
around the received microphone chip. In operation S30, the
10 material is injected through an inlet of the upper mold using
a material iInjector fTilled with one of epoxy and silicon to
mold the microphone chip by filling the material within the
receiving space of the upper mold. 1In operation S40, the PCB
on which cured moldings are mounted is cut into individual
15 microphone chip unit to fabricate the microphone assembly.

In operation S20 of installing the mold, the upper mold
is attached to the PCB and the receiving space of the upper
mold covers the outside of the microphone chip to form an
independent individual space. In operation S30 of iInjecting

20 the material, the material 1iInjector 1is installed iIn a
vertical direction with respect to the upper mold to inject
the material in a vertical downward direction through the
inlet. The receiving space of the upper mold is filled with
the 1njected material to mold the microphone chip.

25 As another embodiment, in operation S20, the upper mold

is formed iIn a continuous concave-convex shape to form a



In operation S20 of installing the mold, the upper mold is attached to the PCB and the receiving space
of the upper mold covers the outside of the microphone chip to form an independent individual space.
In operation S30 of injecting 20 the material, the material injector is installed in a vertical direction with
respect to the upper mold to inject the material in a vertical downward direction through the inlet. The
receiving space of the upper mold is filled with the Hected material to mold the microphone chip. 25
As another embodiment, in operation S20, the upper mold is formed in a continuous concave-convex

shape to fgrmugall Pityalityfof ieseding Apacepaldisreceivingespacaseie i pennegiadds eagheother,
and microphone chips are received in the receiving spaces, respectively. In operation S30 of injecting
the materigipthecotieatiatinjeachisdbhiebntating indtalfephoore shitpsf aafrentrecedivad upper mold.
The material is injected through the inlet formed at one side of a front end in a_lateral direction to

mold the nfERpHA?Ee EMibRUN FBBEIhereldtePREhIEeddhone id or@RaAY taticatdd 18through
oroctuciit) ThAGYAHE ] R Ay i BpRor o o G BASERIE, b SRS metroa
for 5 jnstalled at one side of a front end of the upper mold. The
material i1s injected through the inlet formed at one side of
a front end in a lateral direction to mold the microphone
chips in order.
Therefore, the microphone 1is more easily Tabricated
10 through the apparatus and method for fabricating the
microphone assembly, thereby 1improving workability and
productivity and producing high quality microphone.
As described above, In the apparatus and method for
fabricating the microphone assembly according to the present
15 invention, the microphone assembly 1is fabricated 1iIn a
transfer molding process or an injection molding process
using a mold to reduce the processing time required for
fabricating the microphone and Tfabricate high quality
microphone due to i1mprovement of the workability and
20 productivity. Therefore, the mold of the fabricated
microphone assembly is Tformed iIn various shapes to easily
change a shape of the microphone. Accordingly, the required
back-chamber 1s obtained by changing the shape of the
microphone to allow the microphone to change the sensitivity.
25 It will be apparent to those skilled iIn the art that

various modifications and variations can be made in the



fabricating the microphone assembly according to the present 15 invention, the microphone assembly
is fabricated in a transfer molding process or an injection molding process using a mold to reduce the
processing time required for fabricating the microphone and fabricate high quality microphone due to
improvement of the workability and 20 productivity. Therefore, the mold of the fabricated microphone
assembly is formed in various shapes to easily ché'r%e a shape of the microphone. Accordingly, the
required back-chamber is obtained by changing the shape of the microphone to allow the microphone
to change greesenttiviBhventndhhe appagent thithope skilfebindbe artiee varieus piesikgations and
variations can be made in the 12 present invention. Thus, it is intended that the present invention
covers the mmuvdifitations any@usgatiths ofroid 1ifiveatdopsvided thep ceakivitsin € sddpesof the
appended claims and their equivalents. 13 What is_claimed is: 1. An apparatus for fabricatina a

ted

microphonER&BMUNY BEAMASRE: FNKVerGRBR (bakACHPoCERRoREulage BPRES MR

circuit boarcdl(aPiCm%) (aSrQ& ophvgiallghgqrmc\;gqré%ntesghlp (40) is mounted;



an upper mold (20) installed on the PCB (50) and including receiving spaces (21) receiving the
microphone chips (40) and an inlet (22) through which a material is 10 injected; and a material
injector (30) movably installed with respect to the inlet (22) to inject epoxy E or silicon into the
receiving spaces (21) of the upper mold (20). 15 2. The apparatus of claim 1, wherein the upper mold
(20) is attached to the PCB (50) and the receiving Qp%ces (21) of the upper mold (20) cover outsides
of the microphone chips (40) to form independent individual spaces. 20 3. The apparatus of claim 1 or
2, wherein\fha tregeiviiripaaeesi@1) of the upper mold (20) are formed in various shapes to variously
form a molding shape of the microphone assembly. 25 4. The apparatus of claim 1, wherein the upper
mold (20) is formkd in dAcorrippaustuscahercdraler Btapeng férnnd aruophoality asseaidiyg spaces
(21) on the PCB (50) and the microphone chips (40) are received in the receiving spaces (21)
connected48BREADRE- 5 5. The apparatus of claim 4, wherein the upper mold (20) includes a

material channel (24) formed betyvee wer_ portion of protrusion portion (23) and the PCB (50) to
inject a material ihje %\@efroﬂ%rlcfnl&%g) f&#&? ﬁ?é;e Sdeor bdtton su)rq:gce 01_C a

5 printed circuit board (PCB) (50) on which a microphone chip

(40) i1s mounted;
an upper mold (20) installed on the PCB (50) and
including receiving spaces (21) receiving the microphone
chips (40) and an inlet (22) through which a material 1is
10 injected; and
a material iInjector (30) movably installed with respect
to the inlet (22) to iInject epoxy E or silicon into the

receiving spaces (21) of the upper mold (20).

15 2. The apparatus of claim 1, wherein the upper mold
(20) is attached to the PCB (650) and the receiving spaces
(21) of the upper mold (20) cover outsides of the microphone

chips (40) to form independent individual spaces.

20 3. The apparatus of claim 1 or 2, wherein the
receiving spaces (21) of the upper mold (20) are formed in
various shapes to variously form a molding shape of the

microphone assembly.

25 4. The apparatus of claim 1, wherein the upper mold

(20) i1s formed in a continuous concave-convex shape to form a



a front end of the material channel (24) along the material 10 channel (24) such that the microphone
chips (40) are molded in order. 6. A method for fabricating a microphone assembly, comprising the
steps of: 15 (S10) mounting microphone chips uniformly arranged with a predetermined distance from
each other on a PCB having a predetermined area; (S20) installing a lower mold attached to a bottom
surface of the PCB and an upper mold on the PCB 10" dispose an 20 upper mold such that receiving
spaces of the upper mold receives the microphone chips mounted on the PCB to inject a material into

the receivipg spaddty S fitivgdhe ingjerspaveshe(Eryiving spaeesrgBthgspyermaldthgnold the
microphone chips by injecting the 25 material through an inlet of the upper mold using a material
injector fillod eAthirenef epbapand(@ifidonasied 1e¢SHORdutting tiibe CBeaewiohaths partdiag is
cured into an individual microphone chip unit to fabricate a microphone assembly. 5 7. The method of
claim 6, wi&rbh, GPIRESTE4 &R , BENBIer mold is attached to the PCB and the receiving
spaces of the upper mold covers outsides of the microphone chips to form an independent individual
space.

5 5. The apparatus of claim 4, wherein the upper mold
(20) 1ncludes a material channel (24) formed between a lower
portion of protrusion portion (23) and the PCB (50) to inject
a material injected from the inlet (22) formed at one side of
a front end of the material channel (24) along the material

10 channel (24) such that the microphone chips (40) are molded

in order.

6. A method for Tabricating a microphone assembly,
comprising the steps of:

15 (S510) mounting microphone chips uniformly arranged with
a predetermined distance from each other on a PCB having a
predetermined area;

(520) 1installing a Ilower mold attached to a bottom
surface of the PCB and an upper mold on the PCB to dispose an

20 upper mold such that receiving spaces of the upper mold
receives the microphone chips mounted on the PCB to iInject a
material into the receiving spaces;

(S30) filling the material into the receiving spaces of
the upper mold to mold the microphone chips by injecting the

25 material through an inlet of the upper mold using a material

injector filled with one of epoxy and silicon; and



10 8. The method of claim 6 or 7, wherein, in the operation (S30), the material injector is installed in a
vertical direction with respect to the upper mold to inject the material in a vertical downward direction
through the inlet. 15 9. The method of claim 6, wherein, in the operation (S20), the upper mold is
formed in a continuous concave- convex shape to form a plurality of receiving spaces on the PCB and
the microphone chips are received in the receiving spaces connected to each other. 10. The
method of claim 6 or 9, wherein, in the operation (S30), the material injector is horizontally installed at

one side of a frongsad yf tiareripey repk FTE2%ijettineHhemeattsadhreyohsheumetiofitheaipper
mold in a lateral direction to mold the microphone chips in order.
an individual microphone chip unit to fabricate a microphone

assembly.

5 7. The method of claim 6, wherein, iIn the operation
(520), the upper mold 1is attached to the PCB and the
receiving spaces of the upper mold covers outsides of the

microphone chips to form an independent individual space.

10 8. The method of claim 6 or 7, wherein, in the
operation (S30), the material 1injector is installed in a
vertical direction with respect to the upper mold to iInject
the material i1n a vertical downward direction through the
inlet.

15

9. The method of claim 6, wherein, in the operation
(520), the wupper mold is formed In a continuous concave-
convex shape to form a plurality of receiving spaces on the
PCB and the microphone chips are received In the receiving

20 spaces connected to each other.

10. The method of claim 6 or 9, wherein, 1in the
operation (S30), the material 1njector 1is horizontally
installed at one side of a front end of the upper mold and

25 1Injecting the material through the inlet of the upper mold in

a lateral direction to mold the microphone chips in order.
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