[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
the micr hﬂ% device. [Background Art] Microphones are generally

[In%?é%sl,li% into"a non-directional (whole directions)
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



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

microphone for a sound source describes a figure eight. Also, the
soun®isgirectional migraphane hias fayverable agarifield characteristiss wRidhiRne has

widely used for announcers in noisy stadiums. The uni-directional
ravofJjffeRione maiiains an output value jn response fo 2 wids frant ndident.. .,

sound, bt redbices an output value of arear Incident odi source, 1o

_ improve a S/N ratio for a front sound source, which has a good articulation )

noisyoYadidty agpietits FoiecrdeBahiflds ERIpHaei WRNEIhe difelishalalue in

microphones obtain directional characteristics by respectively forming
respammnddales ir a case andi ddA€C B surfacbudandedsitwy aaphasepdifferdneeof a rear

between a front sound and a rear sound through a single microphone,
incidafakisdirestianal misrQpbeses. haying yeriable-diregtignakound source, which

characteristics through two non-directional microphones, have been
has {S/RIARES 0 manufacturing aariable directional microphone ASSEMBNY nen

With Wwd' hon-difed |onaPm|crop or?és,par\)ccording to'a rela?eggar{, two TP '

_non-directional microphone devices and a semiconductor integrated circuit

Thilgefie dterdirbta)rholinfd@RBARTInRY eirtulf bkl 8 thathr sapitrdtet ics by

itself must be replaced in maintenance for repairing defects of the
respenicrophore devigesouhduly bestsmre increasehANSB, snechamieall using a phase

configuration for supplementing sound characteristics is

di f fanspUsiagieadd Rusy SOURE Gideliiis RRA% @Bbnd 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 1is unsatisfactory. Thus, sound quality 1is poor, and

miniaturization is difficult.



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
guality, by disposing the microphone devices and a semiconductor

[Di &tegrateyl circuit device in a compact structure with a microphone body
and by connecting a signal of a microphone through a coil spring.

[Te(['}ll'gclsggfc lI‘gboflé}:Til n] 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 )

The pigsemblyirenidivg ey Bidait ot EiHAnbing 8@biébforb@reicr ibed
provided to a surface thereof, and a semiconductor integrated circuit

1 imi tdevicesmdutiied d atrwthert suacd theteof; dhecrephdnenbedtyiinclusing @ovide
first mounting space for mounting the semiconductor integrated circuit

a vafeMice, MP-secons MAuRtipaosRAGES.AND, gl SRINGINSEItARTe!, theing the
first mounting space being provided to a surface of the microphone body,

the second mounting spaces being provided to )
same, x%hlcﬁ can reppaceqm crophore 9e91ces eEO 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



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

anot 8 SEMIGERACIARdNisIrRiaRIrsikdeviGs iRIQ tBEHeARE RN ABEMGHIIRE to the

the case. According to another aspect of the present invention, there is

seco éor}{é%e?%m%t%%ds"f manufactuing avarable girectional micro Q%}b-? evice to
assembly, theMsthod mclucrlling: preparing a prmtedgcwcuifnboar B(j

_ by mounting a semiconductor integrated circuit device to the PCB using a
be 15 9a8GhdUrtinghediriabeY (SR briRppydcutting d b?rRigé‘;gpiféé‘éﬁP@dgamtO the
microphone body; inserting a coil spring into a coil spring insertion hole of
coil thiermigropdarna dody;l mountirg & mietdphama etdvideta i@ nobotingespaceto the
of the microphone body and attaching a cushion; and inserting the

pr i nB&MIGRRAYELaHgarairRd LGt dgeaalibhe laadad RGR into 2 RRYBHNGher eof

space of the microphone body to couple the PCB to the microphone body,

and then inserting the PCB coupled to the.microphane body into a loade .

and T e R S e o S BT wit
assembly according to the present invent ion, the microphone dev ices

the njggAameRAfEORBRIGRS ItcedpBtc@rditeliPt devier afedicdpeyet figwl ce into the
compact structure with the microphone body, and signals of the

case mictopiranesiarengonhecteddhrough the coil springs to al low the
microphone devices to be replaced, thereby reducing maintenance costs,

AccoAFHEIBGLAYNIRMHZBHSD.ANChIMAONING $avRG dyalityh HPeSEpHOn 88d a method
Drawings]
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 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]



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 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

In ti¥EYISWSHIHEIAING R PARHIRGIUINY Pracess AGSArdiNgdRt8Bn, the microphone
embodiment of the present invention. FIG. 9 is a cut-away perspective

devi (&Y I ﬁ%reaﬁé‘@iao%a&% 19 directional, mictophong, according 9. a4 1 4 compact
emBodiment of the present invention. FIG. 10'i§ @ tross-Sectionarviel

illustrat ing a var iable directional microphone according to an embodiment
strugfdpe \byégéﬁpiﬁl\}éﬁﬂg]ﬁ@ne 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.



* DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE
DRAWINGS* 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
FIG. 10 1s 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: 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 Model
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 1s an exploded perspective view 1llustrating 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



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

of tHIUSIFAURY AdPPSIOR R B Y AY] direadiongli pirsorhene Aseerabthd @bod iment

according to an embodiment of the present invention. FIG. 2 is an

xploded perspective view dlustrating a bottom side of the variable
o e Ut mssbiibly 100 aboblgd b it X TO g 3 Bdod of
resent invention. FIG. 3 is a flowchart jllustrating a method of )
maHUEaahwae&ﬁh@ YRE Y SHle [Gifd cBBAAIMHEIPIOse 888 By ddaccording to the
according to the embodiment of the present invention.
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



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
circSBMigARductor iMegrated, ciicuit devicerl69Js-pravided to e suifacs Bt ect the
the microphone body 120, and two mounting spaces 122-1 and 122-2 for
. mounting the mictephon /iges130-1 ang 30-2 are. provided
e e P LA CiG e Doy S0l e Rk RHEAb oLy 8ssemb1y
_includes coil spring insertion holes 126 allowing the microphone devices
by 1ngseis agd haouxreebasdbeslihd A §pattst iosui capahppe-depies 130-1
in contact with the printed circuit board 110. The two microphone devices
and 158621aadd HE6eR arenthaunte dittethre redunting ispdees: & 281 amadd h@22r forming
The coil springs 128 are inserted in the coil spring insertion hole 126 to
a cufleslicaly sonpect the mictephiane devises h30:1 and 130210408 to an outer
printed circuit board 110. The cushions 132-1 and 132-2 are configured to
bot t gﬂqotefctthhee rgiceroi)j:t?ne devices 130-1 and 130-2. The case 140 is
contigured {6 an assembly by inserting the microphone body 120
coupled with the microphone devices 130-1 and 130-2 and the )
Refegpifediulidtsr integhsted cibfityEiReE 160 ARe tiem pstsihmy b Baaidy 110 is
operation. The dust-prevention fabric 150 is attached to an outer bottom of
providecasehl4@ RefercingtotEl@sndland @ 6oe surface iofglke girintedocitouitut side,
board 110 is provided with the connection terminals 110a for connecting

and tHPRAS IR QUSIAR,@nd the SRBIGANAUGIOE TEBraiRh TG ABYIRRLO0ur face

is mounted to another surface thereof. The semiconductor integrated
circuit.device 160 appropriately delays or integrates signals input from the
ther g e A A B TR T b B e v
~sound signal. The microphone body 120 is an injection-molded 8art
or 1HbpHEd ©F PoREHrD (PeoiotiReritoplastrkrasidnercarB)ahanyd 130-2 to
center of one surface thereof is provided with the mounting space 124 for
genemoantintethe skrlicernductar irtegndted gieduit device 160, and another
surface thereof is provided with the mounting spaces 122-1 and 122-2 for
The niMOWiRgdhR Miarapheng davicas d3thd 1ard 330 2N #1589 SRHGate (PC)
insertion holes 126 are disposed in the microphone body 120 to allow the
microphone deyvices 130 d 130-2 mounted to the mounting spaces .
or e S Lt S e B R s provided
__such, according to the present invention, the microphone devices 130-1 )
with 4d¢ 1snust B mieadsanchlhPTixeN gy h R RIEFOpRBABoLY ¢gtrted circuit
provided with the mounting spaces 122-1 and 122-2 for the microphone
devidevi6és B30-hartdhd:36+2; thereblyeaehievingpamamyrhotistiucherenama ing spaces
obtaining favorable sound quality characteristics according to acoustic

122-BR@€€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



The case 140 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,
circMeUyeaita the mounting spaeceditz2rd aRd p2<s2 Al thedniaaphene ReSophone

120 are non-directional condenser microphones converting vibrations of

. an Istic Ire introduced from the out i%ﬁ into.electrical signals.
devi G oA oLor PRG0S o GocTo0 ARl () e Bt Dody 120

circuit board 110, is a digital signal processor %I%SP) or an analog signal )
pProv ifigdessdt G&lsplj9wﬁitﬁgpﬁ9@é§§e§2&-ehﬁe§|§ il Signaletaiamriege devices
from the first and second microphone devices 130-1 and 130-2 to
130-yendratd) variahler ativeetivnal eleciricatsoindtsigoals c Refé whig ta g f 3vorable
the method of manufacturing the variable directional microphone

soun@SEMPlY 100l newshe deseiibedi i3 AREIRIARS R2thand S2-2, the

semiconductor integrated c i rcui t dev ice 160 is mounted to the pr inted ¢
The {4 42030110 Us na ?grf%%%{ggh’é‘r“—” %68%“&;‘&'%9%(%%@ ’s?ﬁlg 2498, tom
iS'cut to prepare the printed circuit board . In operation 53, the’'case
140 is formed. In operation S1-1, the microphone body 120 is prepared. In
ther geratioPrsiidethe e diritgs A¥B 8r6Hde R MtEhescditdphingnd 142-2 for
insertion holes 126 of the microphone body 120. In operation S1-3, the
int rodicrophos@idevices 180el and &30-2phmemalantect o tB0-nhoamding30-2.  After
spaces 122-1 and 122-2 of the microphone body 120 and the cushions
moun 3% band; 137-R.ate atached: dnpapgEation S dhe semicandegtel reuit board

integrated circuit device 160 of the loaded printed circuit board 110 is

inserted into the mountin ace 124, of the micxgphone body 120 to

110 e S e T o oty 46 e 02 of
the printed circuit board 110 coupled to the microphone body 120 is

the Gasertétlirtbara!fdsde 49840 Cahbiets 8&48RI 740 is curled. In operation
S1-5, the dust-prevention fabric 150, for preventing the ingress of dust

The famdtmuidtaeepislatiachetddocadsuiface 130kdmgl theOsGundinaied 1424ie mount ing

and 142-2 of the completely assembled case 140. Referring to FIG. 3, in
spac@peration p1-Lthe migrophoge body120s-prgParRd. 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



In operation S1-2, as illustrated in FIG. 4, the coil springs 128 are inserted
into the coil spring insertion holes 126 of the microphone body 120. In
operation S1-3, as illustrated inFIG. 5, themicrophone devices 130-1 and
130-2 aremounted 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

di reMitegrated cirevit davics H80Jsmpunted to the printed circuit board 110
with the surface mounting technology. Then, in operation S2-2, as

illustrated in FIG., 7, the bridge is cut to prepare the printed circuit bogtd .
R the el Chc oA TLGOrEH CholcAdg e a0 it 1ona!
operation S3, the case 140 is formed and prepared. Then, in operation

micrephoneasingeraredh mid | shaWebmidasishoRebod)m 204Rd tespriftdgand S2-2,

circuit board 110 are inserted into the case 140, and then the ends 140a
the sane comtbd tocontplete ttbé @ssemblieg i ddhé60 insoperatiamht8 15 thented circuit
dust-prevention fabric 150, for preventing dust from being introduced into

boardne10IcopRonRe {1re4eb His.seund bolendren! antrld2addisafariad 1Q cut to

the outer bottom of the assembled case 140. FIG. 9 is a cut-away

erspective viey illustrating th iable directional microphone accordin
PreD g S R irenl 6 e TS Ve NG oETG, 06 1 B s e ttartay Tormed.

view illustrating the variable directional microphone according to the
In opsiigdiment bf tHhie pregemhipvemighy, 120 1s 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 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 and 130-2 are respectively mounted to the mounting
spaces 122-1 and 122-2 of the microphone body 120 to electrically

In of@e6hig the prigted ciceuithoard 14Q through theiqoll sags1128, Alsthser ted

the cushions 132-1 and 132-2, disposed between the microphone devices

: nd 130-2 and the case 14% rve as a. buff for , e :
it R EeRCON LA 15070 Achait e BUALP ETo T dable 1pHg Tt on
prevent a foreign object from being introduced into the microphone

SI=3troddhuner 366hdholes P4dhednd nopongdge easd A00. akk varigmee mounted

directional microphone assembly 100 of the present invention is
to theleciricallygopaecietltt- Araedettoricoprotact (oodgiumet)oidyolitfh thied then the
connection terminals 110a disposed on the outer side of the printed circuit

cush Rgard 34.0. Thiasi shenpawer iz suPRliceHO the Nqiahle gitactiangbo-1 and 130-2

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

with%%yg%hesive.

Meanwhile, in operation S2-1, as illustrated in FIG. 6, the semiconductor
integrated circuit device 160 is mounted to the printed circuit board 110 with
the surface mounting technology. Then, in operation S2-2, as illustrated 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, in operation S1-4, as illustrated 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 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 is a cut—away perspective view illustrating the variable directional

microphone according to the embodiment of the present invention. FIG. 10 is

11



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

a crdRycs160mauntedio the printed gircyinbogrd 140, dhreugh theail microphone

springs 128. The semiconductor integrated circuit device 160 processes

tiae ele tri%\l soutgld Si naE\Is t{a smitted frqtm.the fi{st and second

accor .IH% ﬁo e, en Odlf%& 0] %d)ﬁesen IHV?H 101 . . .

microphone devices -1an -2 0 generate variable directional
electrical sound signals and transmit the variable directional electrical

Refespijigd Sighhls thibage tHe coRnditioin teAhlsak 1906 fntetdiecordinge assembly

product (e.g., a cellular phone). It will be apparent to those skilled in the
100, ati¢hatvatodscimodifidatins ahd ivatatiates cag b madein thé presemntner side
invention. Thus, it is intended that the present invention covers the

of tHoodifications apdariationsialthis iventian piided they:come Wid Nidhductor
t he scope of t he appended claims and t he i r equivalent s. [CLAIMS]

intekIae 1J.#r\c‘£f}rt""‘8'ee Péfee‘i‘c@%“"i"s”}'ﬁé%??oé‘eiﬁf’%‘?%ﬂ%%%&ﬁ?E’%&t'”s%a%e 124 of the
rinted circuit board including a connection terminal providedto a surface

_thereof, and a semiconductor integrated circuit device mounted to another
m1cr@g}pw@eb@g§fég@, 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 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

12



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

throfBAUPLRd to.the seaandHyRUNtiNgG SRACSH b insertiondgle alowiggdbgerate an

microphone device to be in contact with the printed circuit board; a coil

ring inserted into the n ertion h to electrically connect th
elec?ﬁ%crophgﬁlg(gevﬁ:e antﬂesbnn%% éplrgwt it Board’ ar Ctan% At sqe tfncl%%? Semlconducwr

sound hole in a bottom thereof and configured to fix an assembly
integxadashgitaititepHoh o6 apIéa mﬂﬁgﬁﬁérébh@hléd&%@sl%dthmugh

the semiconductor integrated circuit device into the case and then curling
the dbel cgseings 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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[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 Provided
are a variable directional microphone assembly and a method of
manufacturing the same, which can achieve miniaturization by mounting
[CLAmgtpphone devices in a compact structure with a microphone body, and
reduce maintenance costs by transmitting a signal through contact using a
[Cl coil spring for convenient replacement of the microphone device. The
alin. . . . . . . .
variable directional microphone assembly includes a printed circuit board
including a connection terminal provided to a surface thereof, and a
A Va%éahﬂc‘brgdaéﬁirlméraﬂédW@dw%bm@artbsa%ther surface
thereof, a microphone body including a first mounting space for mounting
a pr theesemicontudtoaridtegrdieti oircuit dewice | twot senonal npoontidgdspacessur face
and a coil spring insertion hole, the first mounting space being provided to
ther&3urfage of thepmicreriepe bodyothe seCENELMAUNRG SPAFEHPEING o another
provided to another surface of the microphone body, two microphone
Surfgev@ﬁggq%gmedtothesecondrnounﬂngspace&theinsenbnIuﬂe
a I%wing ?her’nicrophone device to be in contact with the printed circuit
board, a colil spring inserted into the coil spring insertion hole to electrically
a m%ﬁﬁb@ﬁﬁeﬁﬁ&’opﬁ@%d&ﬁ%et@@heﬁiﬁ% eircifsbskgpart  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
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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

curling the case.

[Claim 2]
The wvariable 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).
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