[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 with a microphone
E%@Wépﬁ(? uce maintenance costs by transmitting a signal through contact
using a coil spring for convenient replacement of the microphone device.
[BackgrioundiAlgMicrophones are generally classified into a non-directional
(whole directions) microphone and a directional microphone according to

Adinedtianal chakactafistics. \BuenrivEictioktsiiitYophiheSiEFE0Daddifietliktyta THE
bi- directional microphone and a uni-directional microphone. The

M iRdreetionakEMitiophone exhibits faithful reproduction characteristics for
front and rear incident sounds, but exhibits reduction characteristics for a
{atenal; #cident gpund. Thus, a polar pattern of the bi-directional microphone
fora 1

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



sound source describes a figure eight. Also, the bi-directional microphone

has favorable near field characteristics, which is widely used for announcers

in noisy stadiums. The uni-directional microphone maintains an output value

in response to a wide front incident sound, but reduces an output value of a

rear incident sound source, to improve a S/N ratio for a front sound source,

which has a good articulation to be widely applied to voice-recognition

equipment. While the directional microphones obtain directional .
SQUHKFaRABFRRicehy! HRShettilEHy BrRifbt soundRoledth AicdsecahtPAap B crophone

surface and using a phase difference between a front sound and a rear
hapundanblymensindlel dnibpsphbrid svagiablehdivectionalalicropebries, Ranibacers

variable directional characteristics through two non-directional microphones,
ihawve heen dbvetopedhd numandufacturinglanvanablerdireational maicrophopet value

assembly with two non- directional microphones, according to a related art,
i iwee serretirectianal daicrophone: tevicesoand, alsemiconductar intiegratedlue of a

circuit device are directly mounted to a printed circuit board, so that a

r SHbstratediself suust Leireplaged ip paintenancefanrepairing defecisgtith@ur ce,
microphone devices. Thus, costs are increased. Also, mechanical

wieQHigyration forsunplementing, SQH”%&“@E%W@m i%&‘“;@“%f%ée%cogni tion

Thus, sound quality is poor, and miniaturization is difficult.

equipment .

While the directional microphones obtain directional characteristics by
respectively forming sound holes in a case and a PCB surface and using a
phase difference between a front sound and a rear sound through a single
microphone, 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 1s unsatisfactory. Thus, sound quality i1s poor, and

miniaturization is difficult.



[Disclosure] [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
Wtﬁ%%‘i&@phone body and by connecting a signal of a microphone through
a coil spring. [Technical Solution] To achieve these objects and other
Eavantagés apll imhccordance with the purpose of the invention, as
embodied and broadly described herein, there is provided a variable

Tidirectional microphomehasserablyddeluding: afgintedo circuit bdarchincldiagrai bed
connection terminal provided to a surface thereof, and a semiconductor

| integrtatad cirtuithdeviemmauated to anatbéssurdce hthereafea migrephane is to
body including a first mounting space for mounting the semiconductor

piataaeates civgHit:devicelitwersesaand MeUBHNGSPasesdN a6ail sprin@thod of
insertion hole, the first mounting space being provided to a surface of the

ndRiGrARPNEbadY. theRecond mounting SRAcEs NRiREBrRMIdeddA 3s 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 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 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 configured to fix an assembly by inserting the
microphone body coupled with the microphone devices and the

aRPSEoAIUIAER iRtedPStdd CirlRNBERAEE intBHY eabhidifd dREHEBIriAE R to the

case. According to another aspect of the present invention, there is provided
secomfbthod bf i asiieturifi alvatiablendite ttionblaniseophone! asedinidy deece to
method including: preparing a printed circuit board (PCB) by mounting a
bsemicondadtor integhatan viteuit device tbdhelP@Bcusinga sugfaceamaudntingo the
technology (SMT) and by cutting a bridge; preparing a microphone body;
cénsedingr coilsspting iniol a aail speing inaertiondnate of the microphome device to
body; mounting a microphone device to a mounting space of the microphone

t ROy idnedattaching apsushionnand insering ihgdsamigordusdomintegiates! bot tom
circuit device of the loaded PCB into a mounting space of the microphone

t1RQdy {0, fRURlE the FGB o the migropbons Pody. and then inserting. IAGHEB hody

coupled to the microphone body into a loaded case, and curling the case.
C&ﬁ%%gﬁn%#¥%o%ﬁézﬁ?g¥%kﬁbne devices and the semiconductor integrated circuit

device into the case and then curling the case.

According to another aspect of the present invention, there is provided a
method of manufacturing a variable directional microphone assembly, the
method including: preparing a printed circuit board (PCB) by mounting a
semiconductor integrated circuit device to the PCB using a surface mounting
technology (SMT) and by cutting a bridge; preparing a microphone body;
inserting a coil spring into a coil spring insertion hole of the microphone
body; mounting a microphone 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 mounting 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]



In the microphone assembly according to the present invention, the
microphone devices and the semiconductor integrated circuit device are
disposed in a compact 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
TSl CHRRRIRSh APRTRROP T AL 88N ISyt Be cBY 8RS tto! RcB BB ditEn fiof fRRhone
present invention. FIG. 2 is an exploded perspective view illustrating a
dpoitem side oha seriabldditectiondeaiictophoneassefitbiy acadedifigsrosad in a
embodiment of the present invention. FIG. 3 is a flowchart illustrating a
compthod of mrancdacturing lzevariabdehdiredtisiyal midroplzontsasserttislymicrophones
according to an embodiment of the present invention. FIGs. 4 through 8 are
amiewshillustrating augtanutacioring progess aceoreinghe ndrepthedinentel to be
the present invention. FIG. 9 is a cut-away perspective view illustrating a

rMariRble ditecippal dniciophanmaseateingdoran erpediment of thalresesh, and
invention. 5

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 1is an exploded perspective view illustrating a bottom side of a
variable directional microphone assembly 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 1llustrating a variable directional

microphone according to an embodiment of the present invention.



FIG. 10 is a cross-sectional view illustrating a variable directional
microphone 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:

FEoILI8PRING 1809851803 OMEROPHONEIDEWEE 1328 18blo: directional
CUSHION 140: CASE 142-1, 142-2: SOUND HOLE 150:

n DUSTRPREVENITIGN FABRIIodBELS R EONDYETORINTEGRATED
CIRCUIT DEVICE [Best Mode] Preferred embodiments of the present

* ineCRIGH Wil D didis critiBalbe Il Nridliel tetailoWithlkePRrdndeSo the
accompanying drawings. The present invention may, however, be embodied

100 diffeRrBLfommBEAMHIOSAo WIACROPIENFCARSENBEted as limited to the
embodiments set forth herein. FIG. 1 is an exploded perspective view

1ibustatigm toRcside @igiyariable directional microphone assembly 100
according to an embodiment of the present invention. FIG. 2 is an exploded
1RLrIpegipgOde wollystrating a pofomSide: GoNTING 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



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

0taddd 4028MPACduStSEVeREoN FisTiePDsDe TR SSHRidd dRCuitassardingo to  the

has one surface provided with connection terminals 110a, and another
efindasento whithea BepRitdnduteot imegratdd circuitdevitko1gous malnsétatAng a
mounting space 124 for mounting the semiconductor integrated circuit device
mdi0ds pfovidedito tue surfaloe ofahelimicropherie dody 120; @hditwoassembly 100
mounting spaces 122-1 and 122-2 for mounting the microphone devices
adaRdli and L. 30e2 edbedprevided tohanptbessuriiace ofdhe microphone body
120. The microphone body 120 includes coil spring insertion holes 126

rallawing the miccophone deviges ¥30-dbandi13Q-2i maunigd s HRaMeutingy 100
spaces 122-1 and 122-2 to be in contact with the printed circuit board 110.

e a{“jzﬁ_’ prRkane; deyigeso 4301 and, 13054, MEMAIed S0 the rpuBlingecond

spaces 122-1 and 122-2. The coil springs 128 are inserted in the coil spring

mili‘;§§£§8rﬁ‘eh8é% 28 g?séﬁ"‘—"fcéﬂﬁai'yo‘lﬁf‘”ceo‘%tlthsepm icroppane devies 139-1 and 132-
-2 10 the printe

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 mounting
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 inserted 1in the coil spring 1insertion hole 126 to

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



circuit board 110. The cushions 132-1 and 132-2 are configured to protect
the microphone devices 130-1 and 130-2. The case 140 is configured 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 performing 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
¢ PrenddieBOoRith the conhtioh béArindis Th 0 forléénhetig ey g ¢ the Protect
outside, and the semiconductor integrated circuit device 160 is mounted to
tkmatepsipiscdenerenflithed sexhidépiductotlintegratdditcuitadviss abgo fix an
appropriately delays or integrates signals input from the two microphone
agievicks 130-hamd 180-2to genevpliera desiredldirectiomaldsoundt signai idnephone
microphone body 120 is an injection-molded part formed of polycarbonate
d€PiC or 1hernaptastipetastiamernd THm) canduateentert ef anedurfaceitheteofds 160
provided with the mounting space 124 for mounting the semiconductor

aategiateg-eirgrit device 160 nandpagther surfaee dherepf dsdravslechmith 150 is
the mounting spaces 122-1 and 122-2 for mounting the microphone devices

243801k sand 13052 Alsy the cail springdnseftion holes 126 are disposed in the
microphone body 120 to allow the microphone devices 130-1 and 130-2

R%?#@?QS {8 thgmoynting spages 1621 andrl2a:2 10:Redh CoOPRt Wil IR 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 1s 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 1s provided with
the mounting spaces 122-1 and 122-2 for mounting the microphone devices 130-1
and 130-2. Also, the coil 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



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 sound
CHoles 142ardnd Kh2-2 for inteltuciigLsling intd tH8qwaiRteRSphoiention,  the
devices 130-1 and 130-2. After mounting parts including the microphone
na@yoRe adeviepriftdt tircud bbikd 1140 ¢o weibhtha hilerophiefe deviges the
130-1 and 130-2 are mounted, ends 140a of the case 140 are curled to
moomgiete thedassdimbiyy Tdwel first andeecond imickophonel devicesd1 30212andr the
130-2, mounted to the mounting spaces 122-1 and 122-2 of the microphone
mhodyhbae ake har- diecticnal cendensaemaisrophosesmgonveting viktationsre and
of an acoustic pressure introduced from the outside into electrical signals.

oJthensemiqangtios integrated circuit denice k6o spountesttathenprintgd acoustic
circuit board 110, is a digital signal processor (DSP) or an analog signal

spyocessor (ASP), which processes electrical sound signals transmitted from
the first and second microphone devices 130-1 and 130-2 to generate

Tk\llérmgg)slg S%40 has a rectangular container—-shape with an open side, and a
bottom thereof is provided with first and second sound holes 142-1 and 142-2
for introducing sound into the two microphone devices 130-1 and 130-2. After
mounting parts including the microphone body 120 and the printed circuit
board 110 to which the microphone devices 130-1 and 130-2 are mounted, ends
140a of the case 140 are curled to complete the assembly.

The first and second microphone devices 130-1 and 130-2, mounted to the
mounting spaces 122-1 and 122-2 of the microphone body 120 are non-
directional condenser microphones converting vibrations of an acoustic
pressure introduced from the outside into electrical signals. The
semiconductor integrated circuit device 160, mounted 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



directional electrical sound signals. Referring to FIG. 3, the method of
manufacturing the variable directional microphone assembly 100 will now be
described. In operations 52-1 and 52-2, the semiconductor integrated circuit
device 160 is mounted to the printed circuit board 110 using a surface
mounting technology (SMT), and a bridge is cut to prepare the printed circuit
board 110. In operation S3, the case 140 is formed. In operation SI-1, the
microphone body 120 is prepared. In operation S1-2, the coil springs 128 are
difgeHedIhts the ELIRdp Rty GnSEiRs holes 126 of the microphone body 120.
In operation S1-3, the microphone devices 130-1 and 130-2 are mounted to
Rehermagnting EBIace?s, 12he1 nghbol22D afthéasiicrophohechady BRbearid thet ional
cushions 132-1 and 132-2 are attached. In operation S1-4, the
msempbone ucteenihtegiffed circuibddwiceéek60i iofdthe loadedrprinted Sitclitand S2-2,
board 110 is inserted into the mounting space 124 of the microphone body
t He2 Osten aundie: the printed sikeuitchoartt 1 1e-tocthel amicrophong dbdyr120¢ apelinted
then the printed circuit board 110 coupled to the microphone body 120 is

cinsertedintel thedoasdied casedARapsithe case df8 isgeurtad,) In aperatigndge is
S1-5, the dust-prevention fabric 150, for preventing the ingress of dust and

cmoﬁ%?eﬂ%@tﬁlﬁ@e&ﬁ%?ﬁ“&fl%%FPCB%Q'IQQ thg. soyndnales; 14253 apg142:2 140

of the completely assembled case 140. Referring to FIG. 3, in operation 51-1,

1%h%6p%&9ph0?§ %%¥é%28 s§¥epar?ge %ucrophone body 120 1is 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



In operation S1-2, as illustrated in FIG. 4, the colil springs 128 are inserted

into the coil spring insertion holes 126 of the microphone body 120. In

operation S1-3, as illustrated in FIG. 5, 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 then the cushions 132-1 and 132-2 are attached

to the microphone devices 130-1 and 130-2 with an adhesive. Meanwhile, in

operation S2-1, as illustrated in FIG. 6, the semiconductor integrated circuit
[Re0RY A160%s Motntedto thEprimef citduit Bbard! 110 Hithahle siviees 128 are

mounting technology. Then, in operation S2-2, as illustrated in FIG. 7, the
psdgedisiatie tohsrepparte thelpentasceireeit bokrel HP0dhcliding thephioanbedy 120.

semiconductor integrated circuit device 160. In operation S3, the case 140 is
[fonpred and prepared. Thies| inoperatidii(5154, deeillustratédiin BEG1 & sthes0-1 and

microphone body 120 and the printed circuit board 110 are inserted into the

18@se 140, iand tthent dhehendsub4 Dasare stidted 20-dompletethe assamblimg:rophone
Then, in operation S1- 5, the dust-prevention fabric 150, for preventing dust

bdeem bajng intioduead iRto thesmiskophaneithraughithe sound helesd#d-1to  the
and 142-2, is attached to the outer bottom of the assembled case 140. FIG.

m £ 19 ShEHL- VAN PETSRRALVE Vigyy iusirating the,varigble directional _
microphone according to the embodiment of the present invention. FIG. 10 is
Mé%%while, in operation S2-1, as 1illustrated in FIG. 6, the semiconductor
integrated circuit device 160 is mounted to the printed circuit board 110
with the surface mounting technology. Then, 1in operation S2-2, as
1llustrated in FIG. 7, the bridge is cut to prepare the printed circuit board
110 including the mounted semiconductor integrated circuit device 160. In
operation S3, the case 140 is formed and prepared.
Then, 1n operation S1-4, as 1llustrated in FIG. 8, the microphone body 120
and the printed circuit board 110 are inserted into the case 140, and then
the ends 140a are curled to complete the assembling. Then, in operation Sl-
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

11



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, and the

semiconductor integrated circuit device 160 is inserted into the mounting

space 124 of the microphone body 120, and the microphone devices 130-1
2 arfd 1SR htedspdtaVely stnfed 18 tHétnoliitiRg SpadbsgpRAakndri crophone

122-2 of the microphone body 120 to electrically connect to the printed
agiraditisoard theoemheduinthe cdhspringent 281810 othe cushions 132-1 and

132-2, disposed between the microphone devices 130-1 and 130-2 and the
Rebse 10 tseflésaas & buffel(for therhe avnad theldudi-+prévemtiom fabridhd50 mssembly

attached to the outer side of the case 140 to prevent a foreign object from
1eeinghintreducestintathe migropkaneittvoughlethe solsad holesub4@dl @andin inner

142-2 of the case 140. The variable directional microphone assembly 100 of

sihe psesenkinventionisaelecthicalbhgpnnesteditoian plectionipH@dued (NQhd  the
shown) through the connection terminals 110a disposed on the outer side of

sém?ceﬂaﬁ@%ﬁr%@e%%@1%%11@8@@!@% PoWeriis sHrRlied{o the, varablg,nt ing
directional microphone assembly 100, the first microphone device 130-1
Sﬁggghf§ﬁS%%”%%el%icrophone 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 1s 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 1s
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 wvariable directional

microphone assembly 100, the first microphone device 130-1 receives sound

12



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

theod prifteld tcuiphhricl 20l Hardudhspreedil spriRgscess. THe Lo generate an

semiconductor integrated circuit device 160 processes the electrical sound
e kighalsatransenitted frigimathe finst ardasohd riicroptraseadedicesigBall ad  the
130-2 to generate variable directional electrical sound signals and transmit
s¢hecoraiiable dirgctivnaéélectrivaltsalgmdesighéls through the cbrnectiored circuit
terminals 110a to the electronic product (e.g., a cellular phone). It will be
b@pigarent, totthesglskilled o the gt thas varkQusindodificasionsdand irapatignsdevice
can be made in the present invention. Thus, it is intended that the present

L3ovending cavers;the nadificgtians and aighions idhie 1VentonRewided in the
they come within the scope of the appended claims and their equivalents. 13
czﬂQé-AﬂMslo[Cééﬁfé}&ﬂe 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 i1s 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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A variable directional microphone assembly comprising: 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
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 mounted to the
second mounting spaces, the insertion hole allowing the microphone device
telélinlcontact with the printed circuit board; a conductive member inserted
into the insertion hole to electrically connect the microphone device to the
Brinted Hrcuit board; and a case including a sound hole in a bottom thereof
and configured to fix an assembly by inserting the microphone body coupled
A widlh ithiel enitirophooeadevicesplanid thesseimicenapciol igtegrated circuit device
into the case and then 14 curling the case. [Claim 2] The variable directional
a npicreRkoRe-agsembhy @f iclaim lndusthneeMPsiSINBrminal 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 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 mounted to the second mounting spaces, the insertion
hole allowing the microphone device to be in contact with the printed circuit
board;
a conductive member 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 1into the case and then
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cushions respectively attached to the microphone devices, and a dust-

prevention fabric attached to an outer surface of the case including the

sound hole. [Claim 3] The variable directional microphone assembly of claim

2, wherein the microphone body comprises an injection-molded part formed

of one of polycarbonate (PC) and thermoplastic elastomer (TPE), and the

semiconductor integrated circuit device comprises one of a digital signal

processor (DSP) and an analog signal processor (ASP), and the conductive
CYhEMBeroRfdfises a coil spring. [Claim 4] A method of manufacturing a

variable directional microphone assembly, the method comprising: preparing

K- printedd circuit board (PCB) by mounting a semiconductor integrated circuit

device to the PCB using a surface mounting technology (SMT) and by
Tiouttingiatdkdder preparihgm mictapleorestoblly 1F insertingla domduotiveompr 1 sing

member into an insertion hole of the microphone body; mounting a
cipidr@phonesgeMicedd a mauntiey spacelef the migtaplaong:bodys andnd a  dust-

attaching a cushion; and

prevention fabric attached to an outer surface of the case including the
sound hole.

[Claim 3]
The wvariable directional microphone assembly of claim 2, wherein the
microphone body comprises an injection-molded part formed of one of
polycarbonate (PC) and thermoplastic elastomer (TPE), and the semiconductor
integrated circuit device comprises one of a digital signal processor (DSP)
and an analog signal processor (ASP), and the conductive member comprises a
coil spring.

[Claim 4]
A method of manufacturing a variable directional microphone assembly, the
method comprising:
preparing a printed circuit board (PCB) by mounting a semiconductor
integrated circuit device to the PCB using a surface mounting technology
(SMT) and by cutting a bridge;

preparing a microphone body;
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inserting the semiconductor integrated circuit device of the loaded PCB into
a mounting 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. [Claim 5] The method of claim
4, further comprising attaching a dust-prevention fabric, for preventing
ingress of dust and moisture, to a surface including a sound hole of the

_curled case. 16 . ) ) .
inserting a conductive member into an insertion hole of the microphone body;

mounting a microphone 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 mounting 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.

[Claim 5]

The method of claim 4, further comprising attaching a dust-prevention fabric,
for preventing ingress of dust and moisture, to a surface including a sound

hole of the curled case.
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