[DESCRIPTION] [Invention Title] A VARIABLE DIRECTIONAL
MICROPHONE ASSEMBLY AND METHOD OF MAKING THE
MICROPHONE ASSEMBLY [Technical Field] The present invention
relates to a variable directional microphone, and more particularly, to a
variable directional microphone assembly and a method of manufacturing
the variable directional microphone assembly, which can achieve
miniaturization by mounting microphone devices in a compact structure
[DEWith rapejophone body, and reduce maintenance costs by transmitting a
signal through contact using a coil spring for convenient replacement of

[Inyéﬁ trp(lj%rom%? device. [Background Art]

A VARTABLE DIRECTIONAL MICROPHONE ASSEMBLY AND METHOD OF MAKING THE MICROPHONE
ASSEMBLY
[Technical Field]
The present invention relates to a variable directional microphone, and more
particularly, to a variable directional microphone assembly and a method of
manufacturing the variable directional microphone assembly, which can achieve
miniaturization by mounting microphone devices in a compact structure with a
microphone body, and reduce maintenance costs by transmitting a signal through
contact using a coil spring for convenient replacement of the microphone device.
[Background Art]
Microphones are generally classified into a non—directional (whole directions)
microphone and a directional microphone according to directional
characteristics. Such directional microphones are classified into a
bi-directional microphone and a uni—-directional microphone. The bi-directional
microphone exhibits faithful reproduction characteristics for front and rear
incident sounds, but exhibits reduction characteristics for a lateral incident

sound. Thus, a polar pattern of the bi-directional microphone for a



Microphones are generally classified into a non-directional (whole

directions) microphoneandadirectionalmicrophoneaccordingtodirectional

characteristics. Such directional microphones are classified into a

bi-directional microphone and a uni-directional microphone. The

bi-directional microphone exhibits faithful reproduction characteristics for

front and rear incident sounds, but exhibits reduction characteristics for a

lateral incident sound. Thus, a polar pattern of the bi-directional
soundNigfaRROAES(ariBesoHNdSRUree dRscribes a figuins eight Alsghdhe:i crophone has

bi-directional microphone has favorable near field characteristics, which is
ravo iRl ised for pmmouncers in noisy stadiums. Themi-diegianal o cers in
microphone maintains an output valte'in response 1o a wide front inciden
_ sound, but reduces an output value of a rear incident sound source, to )
no1 Sy EsS/N i oo & r6 At Somd BbureRWRRici HakPafodl Atidiitatipnlue 1n
to be widely applied to voice-recognition equipment. While the directional
r esponicrophanesdebfaimdirectiatealt chanadte hsticsdoy cespactivelyforming of a rear
sound holes in a case and a PCB surface and using a phase difference
inci fgtween A ik seundang,asear,sqund-throlgl . singls MikeANARRr ce, which
variable directional microphones, having variable directional
has SREFSTRtiEs Urough fupnensdiectional misoRhones, iaye been
eloped. In"manufacturing a variable directional microphone assem
_with two non-directional microphones, according to a related art, two =
Whilgohhdiredtichdl 1pieropRoRE BRUIESs ARAH BethidSRHLRESH intdgratetreiretics by
device are directly mounted to a printed circuit board, so that a substrate
respétselfraiyst bemeplacadi mbistemancenfar pedairilgBdefedtscef 4hé using a phase
microphone devices. Thus, costs

difference between a front sound and a rear sound through a single microphone,

$yipment.

variable directional microphones, having variable directional characteristics
through two non-directional microphones, have been developed.

In manufacturing a variable directional microphone assembly with two
non-directional microphones, according to a related art, two non-directional
microphone devices and a semiconductor integrated circuit device are directly
mounted to a printed circuit board, so that a substrate itself must be replaced
in maintenance for repairing defects of the microphone devices. Thus, costs
are increased. Also, mechanical configuration for supplementing sound
characteristics 1is unsatisfactory. Thus, sound quality 1is poor, and

miniaturization is difficult.



are increased.Also, mechanical configuration for supplementing sound
characteristics is unsatisfactory.Thus, sound quality is poor, and
miniaturization is difficult. [Disclosure] [Technical Problem]

[Disclosurel

[Technical Problem]
The present invention has been made in an effort to solve the above-described
limitations of the related art. An object of the present invention is to provide
a variable directional microphone assembly and a method of manufacturing the
same, which can replace microphone devices to reduce maintenance costs and can
achieve miniaturization and improve sound quality, by disposing the microphone
devices and a semiconductor integrated circuit device in a compact structure
with a microphone body and by connecting a signal of a microphone through a coil
spring.

[Technical Solution]
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
a variable directional microphone assembly including: a printed circuit board
including a connection terminal provided to a surface thereof, and a
semiconductor integrated circuit device mounted to another surface thereof; a
microphone body including a first mounting space for mounting the semiconductor
integrated circuit device, two second mounting spaces, and a coil spring
insertion hole, the first mounting space being provided to a surface of the

microphone body, the second mounting sSpaces being provided to



The present invention has been made in an effort to solve the
above-described limitations of the related art. An object of the present
invention is to provide a variable directional microphone assembly and a
method of manufacturing the same, which can replace microphone
devices to reduce maintenance costs and can achieve miniaturization and
improve sound quality, by disposing the microphone devices and a
semiconductor integrated circuit device in a compact structure with a

anot FRICTORNCRE RadyIRngl Ry SonnrCRe2 Signah Al @ paisennane arasahtdd to the

coil spring. [Technical Solution] To achieve these objects and other
advantages and in accqgrdance with the purpose of the invention, as .
seco R el Gay HootHEek Nl et L e 0 e device to
_directional microphone assembly including: a printed circuit board )
be 1nneRiditgt a"ddRNEREIAT tEHRThAL pFViHPs G surfadéd it apgeated into the
semiconductor integrated circuit device mounted to another surface
coil thereng, anstcrophdnd dadyehettding al firsbmaentitige space fhoneodeting: to the
the semiconductor integrated circuit device, two second mounting spaces,
prinBR gicell spripg insegianheles dhefinstamaunting sRege Reing Rrovidesh t9her eof
a surface of the microphone body, the second mounting spaces being
rovided to  anpther surface of the microphone, body; twg microphone .
and R R SR oL Saacls W R PRgiactupted wich
allowing the microphone device to be in contact with the printed circuit
the njsaRPIATOASPIING ifRErtBE A HRACHITSPriHY fitderishHoltd dletiiealiyto the
connect the microphone device to the printed circuit board; and a case
case inadidihgna aaunddalkencadsattom thereof and configured to fix an
assembly by inserting the microphone body coupled with the microphone

AccofgMiges anmd the sqapeonductar ipiegeaied GHGH SeVieRnto; theeRSA&RNS met hod
then curling the case. According to another aspect of the present

inventign, there is provided a methad of manufacturing a variabl
of  HETHOTA T vte A2Contie A iR, Ay  the method
) printed circuit board (PCB) by mounting a semiconductor integrated circuit
inclydiiige ©F e POB UShPAL AR iobRtHY [EERAIIBIPESIITRah@ ey conductor
cutting a bridge; preparing a microphone body; inserting a coil spring into
integraoidpringunseitioncbhdle ohthB(iaropaomes inody;cmountinggat echnology (SMT)
microphone device to a mounting space of the microphone body and
and t%n%_ﬁ@'ﬁglé ﬁ%hi%@é@'}%éb%‘%rff@ éhﬁi%%ﬂﬁgﬂgl{ﬁ@if?”K%Q@?Hq@"&%bi1 Spring
device of the loaded PCB into a mounting space of the microphone body
. . to couple the PCB to the microphpne body, and then inserting the PCB.
00 e S T chhoe Boy i 5 Aol CASan ey G e S adgrophore
device to a mounting space of the microphone body and attaching a cushion; and
inserting the semiconductor integrated circuit device of the loaded PCB into
a mount ing space of the microphone body to couple the PCB to the microphone body,
and then inserting the PCB coupled to the microphone body into a loaded case,

and curling the case.

[Advantageous Effects]



[Advantageous Effects] In the microphone assembly according to the
present invent ion, the microphone dev ices and t he semiconductor int
egrated c ircui t device are di sposed in a compact structure with the
microphone body, and signals of the microphones are connected through
the coil springs to al low the microphone devices to be replaced, thereby
reducing maintenance costs, achieving miniaturization, and improving
sound quality. [Description of Drawings] FIG. 1 is an exploded perspective

In tlYéeMﬁHWE%H@%%@@[)S}@%@@&H%@Q‘@ @H@%@E@ﬂpi@m%ﬁ@?;@nﬂisﬁﬁénm&rophone
according to an embodiment of the present invention. FIG. 2 is an

. explod erspective view illystrating a bottom side of a variable . .

e A AP SetoR) AL kG LA Shah AL n  conpact

present invention. ) )
structure with the microphone body, and signals of the microphones are connected

through the coil springs to allow the microphone devices to be replaced, thereby
reducing maintenance costs, achieving miniaturization, and improving sound
quality.

[Description of Drawings]
FIG. 1 is an exploded perspective view illustrating a top side of a variable
directional microphone assembly according to an embodiment of the present
invention.
FIG. 2 is an exploded perspective view illustrating a bottom side of a variable
directional microphone assembly according to an embodiment of the present
invention.
FIG. 3 1s a flowchart illustrating a method of manufacturing a variable
directional microphone assembly according to an embodiment of the present
invention.
FIGs. 4 through 8 are views illustrating a manufacturing process according to
an embodiment of the present invention.
FIG. 9 is a cut-away perspective view illustrating a variable directional

microphone according to an embodiment of the present invention.



FIG. 3 is a flowchart illustrating a method of manufacturing a variable
directional microphone assembly according to an embodiment of the
present invention. FIGs. 4 through 8 are views illustrating a manufacturing
process according to an embodiment of the present invention. FIG. 9 is a
cut-away perspective view illustrating a variable directional microphone
according to an embodiment of the present invention. FIG. 10 is a
cross-sectional view illustrat ing a var iable directional microphone

FIG. aecedding & an &mpbodiment of; the, presentdnyentom, reRE SCRIBIAPN crophone
OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS*

according to an embodiment of the present invention.

* DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS:*

100: VARIABLE DIRECTIONAL MICROPHONE ASSEMBLY

110: PRINTED CIRCUIT BOARD

120: MICROPHONE BODY 122-1, 122-2: MOUNTING SPACE FOR MICROPHONE

124 MOUNTING SPACE FOR SEMICONDUCTOR DEVICE

126: COIL SPRING INSERTION HOLE

128: COIL SPRING 130-1, 130-2: MICROPHONE DEVICE

132-1, 132-2: CUSHION 140: CASE

142-1, 142-2: SOUND HOLE 150: DUST-PREVENTION FABRIC

160: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE

[Best Mode]

Preferred embodiments of the present invention will be described below in more

detail with reference to the accompanying drawings. The present invention may,

however, be embodied in different forms and should not be constructed as limited

to the embodiments set forth herein.

FIG. 1 is an exploded perspective view illustrating a top side of a variable

directional microphone assembly 100 according to an embodiment of the present

invention. FIG. 2 is an exploded perspective view illustrating a bottom side



100: VARIABLE DIRECTIONAL MICROPHONE ASSEMBLY 110:
PRINTED CIRCUIT BOARD 120: MICROPHONE BODY122-1, 122-2:
MOUNTING SPACE FOR MICROPHONE 124: MOUNTING SPACE FOR
SEMICONDUCTOR DEVICE 126: COIL SPRING INSERTION HOLE 128:
COIL SPRING130-1, 130-2: MICROPHONE DEVICE

of the variable directional microphone assembly 100 according to the embodiment
of the present invention. FIG. 3 is a flowchart illustrating a method of
manufacturing the variable directional microphone assembly 100 according to the
embodiment of the present invention.

Referring to FIGs. 1 and 2, the variable directional microphone assembly 100
includes a printed circuit board 110, a microphone body 120, first and second
microphone devices 130-1 and 130-2, coil springs 128, cushions 132-1 and 132-2,
a case 140, and a dust-prevention fabric 150. The printed circuit board 110
has one surface provided with connection terminals 110a, and another surface
to which a semiconductor integrated circuit device 160 is mounted. A mounting
space 124 for mounting the semiconductor integrated circuit device 160 is
provided to one surface of the microphone body 120, and two mount ing spaces 122-1
and 122-2 for mounting the microphone devices 130-1 and 130-2 are provided to
another surface of the microphone body 120. The microphone body 120 includes
coil spring insertion holes 126 allowing the microphone
devices 130-1 and 130-2 mounted to the mounting spaces 122-1 and 122-2 to be
in contact with the printed circuit board 110. The two microphone devices
130-1 and 130-2 are mounted to the mounting spaces 122-1 and 122-2. The coil
springs 128 are 1inserted 1in the coil spring insertion hole 126 to

electrically connect the microphone devices 130-1 and 130-2 to the printed



132-1, 132-2: CUSHION140: CASE 142-1, 142-2: SOUND HOLE150:
DUST-PREVENTION FABRIC 160: SEMICONDUCTOR INTEGRATED
CIRCUIT DEVICE [Best Mode] Preferred embodiments of the present
invention will be described below in more detail with reference to the
accompanying drawings. The present invention may, however, be
embodied indifferent forms and should not be constructed as limited to the
embodiments set forth herein. FIG. 1 is an exploded perspective view

circillusiialing aitpp side ef avarablgdiregtignalomicrophener assemably, 1@ tect the
according to an embodiment of the present invention. FIG. 2 is an

micrgﬁi‘ﬁj()lgg%%\&ecrgg ?%\—/? gﬁ%gw—s}raﬂg gagoettloéf@ {5’ édgonf igured to fix an assembly
by inserting the microphone body 120 coupled with the microphone devices 130-1
and 130-2 and the semiconductor integrated circuit device 160 and then per forming
a curling operation. The dust-prevention fabric 150 is attached to an outer
bottom of the case 140.

Referring to FIGs. 1 and 2, one surface of the printed circuit board 110 is
provided with the connection terminals 110a for connecting signals to the outside,
and the semiconductor integrated circuit device 160 is mounted to another surface
thereof. The semiconductor integrated circuit device 160 appropriately delays
or integrates signals input from the two microphone devices 130-1 and 130-2 to
generate a desired directional sound signal.

The microphone body 120 is an injection-molded part formed of polycarbonate (PC)
or thermoplastic elastomer (TPE), and a center of one surface thereof is provided
with the mounting space 124 for mounting the semiconductor integrated circuit
device 160, and another surface thereof is provided with the mounting spaces
122-1 and 122-2 for mounting the microphone devices 130-1 and 130-2. Also, the
co1l spring insertion holes 126 are disposed in the

microphone body 120 to allow the microphone devices 130-1 and 130-2 mounted to

the mounting spaces 122-1 and 122-2 to be in contact with the printed



of the variable directional microphone assembly 100 according to the
embodiment of the present invention. FIG. 3 is a flowchart illustrating a

method of manufacturing the variable directional microphone assembly

100 according to the embodiment of the present invention. Referring to

FIGs. 1 and 2, the variable directional microphone assembly 100 includes

a printed circuit board 110, a microphone body 120, first and second
microphone devices 130-1 and 130-2, coil springs 128, cushions 132-1

circ@diR®1arase 14Qmngadustpreyantiopfabiig 130k NeRINEE microphone

circuit board 110 has one surface provided with connection terminals
. 110a,,and an rface to,which a semiconductor integrated circuit
o it A BT Do S 1 Bt ther PRt body 120
semiconductor integrated circuit device 160 is provided to one surface of
providedmidrdpraaessay 120 S fwdZrioumtidy spacded a2 3 e dpig1ohongdevices
mounting the microphone devices 130-1 and 130-2 are provided to
130- hnathéB8utfachafdhe microphane kodyat20s flihe micraphibokthodynk20avorable
includes colil spring insertion holes 126 allowing the microphone devices

sound YA 2b¢ LEQr4PONNer L0 the JPRUinG spages 1e2sg.ppd 122-2 to be

in contact with the printed circuit board 110. The two microphone devices

130- 130-2 are moynted to the mounting spaces 122-1 and 122-2.

The G g T2 et G Ol e e h i g oy 2 bt ton
electrically connect the microphone devices 130-1 and 130-2 to the
thergpintéd Birevidsdard 1ol irisé cihisrsons2-1oang 182¢s atdcdnfigidrelfis2 for

protect the microphone devices 130-1 and 130-2. The case 140 is
int r cbnfigigresbtmdix art asskenbilyobyninserting ¢hdanicrephtite-boalyd1200-2.  After
coupled with the microphone devices 130-1 and 130-2 and the

moun SEBICARAYCIAL Integrateskaircibgryire pkRR and then PRrfermig@GHHNE: board
operation. The dust-prevention fabric 150 is attached to an outer bottom of

the cas 0. Referring to FIGs. 1 , N e of the printed circui

110 S R e St e 4 oL ey 10 of
signals to the outside, and the semiconductor integrated circuit device 160

the fa9Rolitled’t® SHHHSEr urfatl tRefebheTRESSEMIZonductor integrated
circuit device 160 appropriately delays or integrates signals input from the

The ftwe mickbpboneldeviceshbdO-deandek3032-tb gehébate’ a desited divedtiomalint ing
sound signal. The microphone body 120 is an injection-molded part

spacéQrmegef polygarbonate ¢PCher thegmopiasie siastiomesiPEN@nd &re  non-
center of one surface thereof is provided with the mounting space 124 for

dire{OUNN9 e Semiconductor iearated girouit devics 190, and anotier ooy
surfade thereof is provu%ledO \lel]t?’] e moun%ng s%aces 1YY" 8nd’ 123" 16
mounting the microphone devices 130-1 and 130-2. Also, the coil spring

presyHEgrtion Holdacedls dredBlispdsed M thedmicidpRon8lis6dy 120 todidwlthe  The
microphone devices 130-1 and 130-2 mounted to the mounting spaces

semi d@fkicand 1APe2tatled in icantaictdeithdbelpfintedunted to the printed circuit

board 110, is a digital signal processor (DSP) or an analog signal processor
(ASP), which processes electrical sound signals transmitted from the first

and second microphone devices 130-1 and 130-2 to generate variable



circuit board 110. As such, according to the present invention, the
microphone devices 130-1 and 130-2 are mechanically fixed through the
microphone body 120 provided with the mounting spaces 122-1 and 122-2
for the microphone devices 130-1 and 130-2, thereby achieving a compact
structure and obtaining favorable sound quality characteristics according
to acoustic space. The case 140 has a rectangular container-shape with
an open side, and a bottom thereof is provided with first and second

direSPHHh NAles 342k angdde-2ifaf-ingroducing sound into the two

microphone devices 130-1 and 130-2. After mounting parts including the

microphong-bod 12%§<§mdt e rinéed circuit board 110 to whic ?e . :
et o ban Hevitea T30 1 ATAL06 2500 THSURIAHE chlle THOLH udliggs ion!
140 are curled to complete the assembly. The first and second

micr ppRYBp TS THRNICEL0L 8011 4y 180 srblifed td BneRMinRg spadegnd S2-2,
122-1 and 122-2 of the microphone body 120 are non-directional

the seondemdertmiciopboresdanvertingleibratidnd of anadedstic dregsurged circuit
introduced from the outside into electrical signals. The semiconductor

boar NtEAy S Ereuis device 1HnMagntedtadnesprinted CircHi boasei 440, 18 acut to

digital signal processor (DSP) or an analog signal processor (ASP), which
mitted from first and secgnd

oo BGRB9S o
In op%l?gyiigﬁl sz—uln,dtslignmailg'rophone body 120 is prepared. In operation S1-2, the
coil springs 128 are inserted into the coil spring insertion holes 126 of the
microphone body 120. In operation S1-3, the microphone devices 130-1 and 130-2
are mounted to the mounting spaces 122-1 and 122-2 of the microphone body 120
and the cushions 132-1 and 132-2 are attached. In operation S1-4, the
semiconductor integrated circuit device 160 of the loaded printed circuit board
110 is inserted into the mounting space 124 of the microphone body 120 to couple
the printed circuit board 110 to the microphone body 120, and then the printed
circuit board 110 coupled to the microphone body 120 is inserted into the loaded
case 140, and the case 140 is curled. In operation S1-5, the dust-prevention
fabric 150, for preventing the ingress of dust and moisture, is attached to a
surface including the sound holes 142-1 and 142-2 of the completely assembled

case 140.

Referring to FIG. 3, in operation S1-1, the microphone body 120 is prepared.

10



Referring to FIG. 3, the method of manufacturing the variable directional
microphone assembly 100 will now be described. In operations S2-1 and
S2-2, the semiconductor integrated c i rcui t dev ice 160 is mounted to the
pr inted c ircui t board 110 using a surface mounting technology (SMT),
and a bridge is cut to prepare the printed circuit board 110. In operation
53, the case 140 is formed. In operation S1-1, the microphone body 120 is
prepared. In operation S1-2, the coil springs 128 are inserted into the coll
In oG dRssrtion holes 126 of the migraphonebadyot20sih QREraten.$d-serted
the microphone devices 130-1 and 130-2 are mounted to the mounting
. aces 122-1 and 122-2 of the mi hone body 120 and the higns )
into B St e T a SRS R B R R o Foveration
integrated circuit device 160 of the loaded printed circuit board 110 is
S1-3 e b barH molAting sphed 190BRORE ASIEH6phARE Baid 112816 are mounted
couple the printed circuit board 110 to the microphone body 120, and then
to thhenpuintedeckpaitcsobzd-11ndoiled tof theemicrophboeeblodiy 1P isand then the
inserted into the loaded case 140, and the case 140 is curled. In operation
cush R 1118 duslipreyentnn i A9 « for Reeyentiihdie maressof sust and 130-2
and moisture, is attached to a surface including the sound holes 142-1
withaz?nd% Ze-sz.ofeme completely assembled case 140. Referring to FIG. 3, in
operation B1°1, the microphone body 120 is prepared. In operation S1-2,
as illustrated in FIG. 4, the coil springs 128 are inserted into the coil spring
Meanyhdd gior RofRS 126 Bf the ThicraphohE BbEY £40.1Th Bperafion Ide-35e conductor
illustrated inFIG. 5, themicrophone devices 130-1 and 130-2 aremounted
integodhedmounting dpaces 122-lsamolil 2232t of the micnaplone body B20;,dbd0 with
then the cushions 132-1 and 132-2 are attached to the microphone
the Qﬁ*{ﬂﬁ@é %%Qn]_t apd 9@&1?0‘1‘6@1/@_” @HE‘@?"Y%_- %%%QW@J?S‘ZEQP%@_“?PI§§t_ilated in
as illustrated in FIG. 6, the semiconductor integrated circuit device 160 is
ounted, to.the printed circuit board 110 with the surface. mountin . .
PG o et i Bber b a0 LA A i o L7l e b uding
cut to prepare the printed circuit board 110 including the mounted
the nmpicsheRIEIEPIIERietNEREHIGEVIdE AB0. Aebpetatith SBnthRcEaséo4pS. the
is formed and prepared. Then, in operation S1-4, as illustrated in FIG. 8,
case thé(microjphord body 20 ard the printed circuit board 110 are inserted
into the case 140, and then the ends 140a are curled to complete the
Then 8S$£BHRING 1 HAEIL-I, ORETatinn BlrPedheh duRl-PEEVRRLOR [BHHEHROLIRK 120 and
preventing dust from being introduced into the microphone through the
the SOUIAOlES 18 '1%%% Hi? 55, AU8E0ES 19108 RULEL RO A% hen the ends
assembled case :

140a are curled to complete the assembling. Then, in operation S1-5, the
dust-prevention fabric 150, for preventing dust from being introduced into the
microphone through the sound holes 142-1 and 142-2, is attached to the outer
bottom of the assembled case 140.

FIG. 9 1s a cut-away perspective view 1llustrating the variable directional

microphone according to the embodiment of the present invention. FIG. 10 is
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FIG. 9 is a cut-away perspective view illustrating the variable directional
microphone according to the embodiment of the present invention. FIG.
10 is a cross-sectional view illustrating the variable directional
microphone according to the embodiment of the present invention.
Referring to FIGs. 9 and 10, in the variable directional microphone
assembly 100, the semiconductor integrated circuit device 160 is mounted
to an inner side of the rectangular plate-shaped printed circuit board 110,

a creRd-Becsenisendyetpr integrated iGlecuitidevies 180 is insesad oI thRi crophone

mounting space 124 of the microphone body 120, and the microphone

ce la 30-2 arer ectivel mounte .to the mounting
accorc?m %(12%22 9 &R é@eﬁl e%ﬁnglc%p one bod% fianto electrically

connect to the pnnted CIrCUIt board 110 through the coil springs 128. Also,
Refepang hidhéia 32 128Ad193218, HishaaedabetweErtiHe ditkophow bicagsenbly
130-1 and 130-2 and the case 140, serve as a buffer for them, and the
100, dhstqeventibr fabrin 1&€) is attachedito dee iautd68ide ndthecchse 440 taer side
prevent a foreign object from being introduced into the microphone
of tHOUIRIBEIseYNd holes k4d-randcder28fi thee@ae13180.and the semiconductor
integrated circuit device 160 1s inserted into the mounting space 124 of the
microphone body 120, and the microphone devices 130-1 and 130-2 are respectively
mounted to the mounting spaces 122-1 and 122-2 of the microphone body 120 to
electrically connect to the printed circuit board 110 through the coil springs
128.
Also, the cushions 132-1 and 132-2, disposed between the microphone devices 130-1
and 130-2 and the case 140, serve as a buffer for them, and the dust-prevention
fabric 150 is attached to the outer side of the case 140 to prevent a foreign
object from being introduced into the microphone through the sound holes 142-1
and 142-2 of the case 140.
The variable directional microphone assembly 100 of the present invention is
electrically connected to an electronic product (not shown) through the
connection terminals 110a disposed on the outer side of the printed circuit board

110. Thus, when power 1s supplied to the variable directional microphone

assembly 100, the first microphone device 130-1 receives sound
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The variable directional microphone assembly 100 of the present
invention is electrically connected to an electronic product (not shown)
through the connection terminals 110a disposed on the outer side of the
printed circuit board 110.Thus, when power is supplied to the variable
directional microphone assembly 100,the first microphone device 130-1
receives sound

through the first sound hole 142-1 disposed in the case 140 to generate an
electrical sound signal and transmit the generated signal to the semiconductor
integrated circuit device 160 mounted to the printed circuit board 110, through
the coil springs 128, and the second microphone device 130-2 also receives sound
through the second sound hole 142-2 disposed in the case 140 to generate an
electrical sound signal and transmit the generated signal to the semiconductor
integrated circuit device 160 mounted to the printed circuit board 110, through
the coil springs 128. The semiconductor integrated circuit device 160 processes
the electrical sound signals transmitted from the first and second microphone
devices 130-1 and 130-2 to generate variable directional electrical sound
signals and transmit the variable directional electrical sound signals through
the connection terminals 110a to the electronic product (e.g., a cellular phone).
It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention. Thus, it is intended that the
present invention covers the modifications and variations of this invention

provided they come within the scope of the appended claims and their equivalents.
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through the first sound hole 142-1 disposed in the case 140 to generate
an electrical sound signal and transmit the generated signal to the
semiconductor integrated circuit device 160 mounted to the printed circuit
board 110, through the coil springs 128, and the second microphone
device 130-2 also receives sound through the second sound hole 142-2
disposed in the case 140 to generate an electrical sound signal and
transmit the generated signal to the semiconductor integrated circuit
[CLgBgKge 160 mounted to the printed circuit board 110, through the coil
springs 128. The semiconductor integrated circuit device 160 processes
[Cl g?% ell ctrical sound signals transmitted from the first and second

microphone devices 130-1 and 130-2 to generate variable directional
electrical sound signals and transmit the variable directional electrical

A vagiing sigRar istigH RECBBARR oI Hirf8PI 16414 the electronic
product (e.g., a cellular phone). It will be apparent to those skilled in the

a pr art ¢dat variaus bnedificatibndi agdavacatierns cant bexmade pndhedpiesentd sur face
invention. Thus, it is intended that the present invention covers the

ther Sodifigations and varirtieps of thisinvention Rrevided ¥ hey GOME M tai Minot her
t he scope of t he appended claims and t he i r equivalent s. [CLAIMS]

surf %:(Ieai{ﬁ 1r]e/g\fv.ariable directional microphone assembly comprising: a

prlntedﬁcwcui’t board including a connection terminal provided to a surface

thereof, and a semiconductor integrated circuit device mounted to another
a migygaBenpehsdy comprises an 1njection-molded part formed of one of

polycarbonate (PC) and thermoplastic elastomer (TPE), including a first mounting
space for mounting the semiconductor integrated circuit device, two second
mount ing spaces for mounting the microphone devices, and an insertion hole, the
first mounting space being provided to a surface of the microphone body, the
second mount ing spaces being provided to another surface of the microphone body;
two microphone devices mounted to the second mounting spaces, the insertion
hole allowing the microphone device to be in contact with the printed circuit
board;

a coil spring inserted into the insertion hole to electrically connect the
microphone device to the printed circuit board; and

a case including a sound hole in a bottom thereof and configured to fix an
assembly by inserting the microphone body coupled with the microphone devices

and the semiconductor integrated circuit device into the case and then

14



a microphone body comprises an injection-molded part formed of one of
polycarbonate(PC) and thermoplastic elastomer (TPE), including afirst
mounting space for mounting the semiconductor integrated circuit device,
two second mounting spaces for mounting the microphone devices, and
an insertion hole, the first mounting space being provided to a surface of
the microphone body, the second mounting spaces being provided to
another surface of the microphone body; two microphone devices
cur 1 gupted tsthe second mounting spaces, the insertion hole allowing the
microphone device to be in contact with the printed circuit board; a coil
[Cl SPI’I inserted mto the mser_tlon hqle to electrically connect the _
microphone device to the printed circuit board; and a case including a
sound hole in a bottom thereof and configured to fix an assembly by
The jNaeiiRganeliierdprdhk Db epRpIed mw%m&apwdﬁéwe&.ce%ﬂ&m the
the semiconductor integrated circuit device into the case and then
semiconductor integrated circuit device comprises one of a digital signal

processor (DSP) and an analog signal processor (ASP).
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curling the case. [Claim 2] The variable directional microphone assembly
of claim 1, wherein the semiconductor integrated circuit device comprises
one of a digital signal processor (DSP) and an analog signal processor
(ASP). [ABSTRACT] A VARIABLE DIRECTIONAL MICROPHONE
ASSEMBLY AND METHOD OF MAKING THE MICROPHONE
ASSEMBLY

[ABSTRACT]

A VARTABLE DIRECTIONAL MICROPHONE ASSEMBLY AND METHOD OF MAKING THE MICROPHONE
ASSEMBLY

Provided are a variable directional microphone assembly and a method of
manufacturing the same, which can achieve miniaturization by mount ing microphone
devices in a compact structure with a microphone body, and reduce maintenance
costs by transmitting a signal through contact using a coil spring for convenient
replacement of the microphone device. The variable directional microphone
assembly includes a printed circuit board including a connection terminal
provided to a surface thereof, and a semiconductor integrated circuit device
mounted to another surface thereof, a microphone body including a first mount ing
space for mounting the semiconductor integrated circuit device, two second
mount ing spaces, and a coil spring insertion hole, the first mounting space being
provided to a surface of the microphone body, the second mounting spaces being
provided to another surface of the microphone body, two microphone devices
mounted to the second mount ing spaces, the insertionhole allowing the microphone
device to be in contact with the printed circuit board, a coil spring
inserted into the coil spring insertion hole to electrically
connect the microphone device to the printed circuit board,

and a case including a sound hole in a bottom thereof and
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Provided are a variable directional microphone assembly and a method of
manufacturing the same, which can achieve miniaturization by mounting
microphone devices in a compact structure with a microphone body, and
reduce maintenance costs by transmitting a signal through contact using a
coil spring for convenient replacement of the microphone device. The
variable directional microphone assembly includes a printed circuit board
including a connection terminal provided to a surface thereof, and a

conf SERIGPRPUCIRTInteasalRd CifcUitdeVicER BPHP IR IO ANGIPSIAY 8RR L ed with the

thereof, a microphone body including a first mounting space for mounting

wicr fifSETCNduCtaninjearated chieuit device. g second mounting spaoesy. cys

nd a coil spring mserﬁonrplo(ie, e first mmﬁmng spaceubelng provi ed to

a surface of the microphone body, the second mounting spaces being

and Hpelided tbtenbhseF3bfface of the microphone body, two microphone
devices mounted to the second mounting spaces, the insertion hole
allowing themicrophone device to be in contact with the printed circuit
board, a coil spring inserted into the coil spring insertion hole to electrically

Figuf@nnectthemicrophonedevicetotheprinted circuitboard, and a case
including a sound hole in abottomthereof and configured to fix an
assembly by inserting the microphone body coupled with the microphone
devices and the semiconductor integrated circuit device into the case and
then curling the case. Figure 1
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