[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
achieve miniaturization and improve sound quality, by mounting microphone devices provided to
printed circuit board parts for microphone-mounting and connected with a flexible printed circuit board
(FPCB), in a compact structure with a microphone body. [Background Art]
[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 achieve
miniaturization and improve sound quality, by mounting microphone devices
provided to printed circuit board parts for microphone-mounting and connected
with a flexible printed circuit board (FPCB), in a compact structure with a
microphone body.
[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



Microphonesaregenerallyclassifiedintoanon-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

maintaing am QUIBY valesiF [§sRORSE; 18 Aiderfront inidlentsonch il radsesiAn QR ale of a

rear incident sound source, to improve a S/N ratio for a front sound source, which has a good
articulati?g torg% vgiglg%aﬁ%li%dcﬁ%a\r/g&%}r?cg nitio e ui Smellngx. Whil% (tth gig%cr}gonal‘amicro%oges
obtain direth(i)onaI1 characteristics by respecfive‘f;? fo“rzming soundholes it aCade nd T PrB' diiifade and
using a phase difference between a front sound and a rear sound through a single microphone,
variable 8freétidhal miEfopRones FavitkpVaRbbIeRRPEEHBAN ChdlactBrifigd thGiigls ti response
non-directional microphones, have been developed. In manufacturing a variable directional
microphane assetabfy avith itna dert-dictibnalumicrojpkenes; andgndingdbua refated eat;, twe ident
non-directional microphone devices and a semiconductor integrated circuit device are directly mounted

to a rigidyinted Giicut baarehfsommenty Nefarresl 1 asar?7aRCBARd sihalmeghanioalcanfigyration

for supplementing sound characteristics are unsatisfactory. Thus, sound quality is poor, and

rnhﬂaluﬂg?g?ngéqqggugb be widely applied to voice-recognition 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 rigid printed circuit board (commonly referred to as a ??PCB??),
so that mechanical configuration for supplementing sound characteristics are
unsatisfactory. Thus, sound quality 1is poor, and miniaturization 1is

difficult.

[Disclosurel



[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 achieve
miniaturization and improve sound quality, by disposing microphone devices and a semiconductor
integrated circuit device in a compact structure with a microphone body and by bending a FPCB to
connect a signal. [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 g yasighledirectional microphone assembly including: a substrate including printed circuit
board parts for microphone-mounting respectively connected to both sides of a rigid printed circuit

board paft through connections of,a bendable féexible rinted circuit board; a,semicondyctor integrated
cicut deUice thELATEe 15 YA HgI0 [ Bt Bt Har of b Cobehae: T ALCHapHare titbes
respectively installed to the printed circuit board parts for microphone-mounting; a microphaone body
includinglairst BBRtAG sPiteRratslinting the’Serflbisisdu@br e gPatERircdt Vit arid 18
second mounting spaces for mounting the microphone

provide a variable directional microphone assembly and a method of

manufacturing the same, which can achieve miniaturization and improve sound
quality, by disposing microphone devices and a semiconductor integrated
circuit device in a compact structure with a microphone body and by bending a
FPCB to connect a signal.
[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 substrate
including printed circuit board parts for microphone-mounting respectively
connected to both sides of a rigid printed circuit board part through
connections of a bendable flexible printed circuit board; a semiconductor
integrated circuit device installed to the rigid printed circuit board part of
the substrate; two microphone devices respectively installed to the printed
circuit  board parts for  microphone-mounting; a microphone  body
including a first mounting space for mounting the semiconductor integrated

circuit device and two second mounting spaces for mounting the microphone



devices, 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, the semiconductor
integrated circuit device being inserted into the first mounting space, the microphone devices being
respectively inserted in the second mounting spaces with the bent connections; and a case configured
to complete an assembly by receiving the microphone body having the microphone devices and the
semiconductor integrated circuit device and by curling the case. The variable directional microphone
assembly may further include cushions respectively attached to the microphone devices, and a

dust-preyeptiepdahyie attached JenanRuigisuriaceef thease insluding e seuneHole. cFbghone

microphone body may include an injection-molded part formed of one of polycarbonate (PC) and

thermoplgséic el%}slteom%r é‘lng;E bantcli}lhe %egniggn gc}lor in}%%ri%t%i rEircuitn d%\{icre ma%gr%clu%? opﬁaeof a
digital sigr?a?]processgr(( 3nd antan 06 S|gnallp‘igoc§)essor€ S 3) &cgortjﬁng% afother aspect of
the present invention, there is provided a method of manufacturing a variable directional microphone
assembl{} HEOPRERSOBAREILERSyS e pairfil BOSUbtREEARIUEIAG NSy Gt BSatdsirts dofnto
microphone-mounting connected to both sides of a rigid printed circuit board part through connections
of a flexibleepfinted aivonitibngasgameounhiagnacsepticondimtocéstégrated ekpeaittdevice tasestethae of
the rigid printed circuit board part; mounting microphone devices to the printed circuit board parts for

microphang-reesinghotHiting asBHESE pf thesidsiate ceaHPpLAIMIGRPhoRgLodyANd thesylstrate

to each other by inserting the semiconductor integrated circuit device of the rigid printed circuit board

pait into g quing,spaceof e Trophons bory, bending s conpecions conneating i printed
circuit board parts for micropho e-mountm& to the rigid printed circuit beard part to respectively mount

the microphone devices to microphone-mounting spaces of the microphone body; mounting the
microphdti B3ty 1675 EARISHAtHEH e2 ibETe AU thel RRECIGRG TRBI St s s8MmIsIysand attaching
a dust-prevention fabric, for preventing ingress of dust and moisture, to a surface including a sound

hole of tHtheompletdlycassembtadicalsenicrophone assembly may further include cushions
respectively attached to the microphone devices, and a dust-prevention fabric
attached to an outer surface of the case including the sound hole.
The microphone body may include an injection-molded part formed of one of
polycarbonate (PC) and thermoplastic elastomer (TPE), and the semiconductor
integrated circuit device may include one of a digital signal processor (DSP) and
an analog signal processor (ASP).
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 substrate including printed circuit board parts
for microphone-mounting connected to both sides of a rigid printed circuit

board part through connections of a flexible printed circuit board; mounting



[Advantageous Effects] The variable directional microphone according to the present invention can
achieve miniaturization and improve sound quality according to the formation of acoustic space, by
mounting the microphone devices in a compact structure with the substrate having the flexible printed
circuit board and the rigid printed circuit board part, and the microphone body having the mounting
space for the semiconductor integrated circuit device and the mounting spaces for the microphone
devices. [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 exploged psrapeative viewr liustrating,abetiemcside.0f @ variable directionabmigrerhaneu t
assembly according to an embodiment of the present invention.

board part; mounting microphone devices to the printed circuit board parts for

microphone-mount ing; cutting a bridge of the substrate; coupling a microphone body

and the substrate to each other by inserting the semiconductor integrated circuit
device of the rigid printed circuit board part into a mounting space of the
microphone body; bending the connections connecting the printed circuit board
parts for microphone-mounting to the rigid printed circuit board part to
respectively mount the microphone devices to microphone-mounting spaces of the
microphone body; mounting the microphone body to a case and then curling ends of
the case to complete an assembly; and attaching a dust-prevention fabric, for
preventing ingress of dust and moisture, to a surface including a sound hole of
the completely assembled case.

[Advantageous Effects]

The variable directional microphone according to the present invention can
achieve miniaturization and improve sound quality according to the formation
of acoustic space, by mounting the microphone devices in a compact structure
with the substrate having the flexible printed circuit board and the rigid

printed circuit board part, and the microphone body having the mounting space

for the semiconductor integrated circuit device and the mounting spaces for



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 9 are views illustrating a
manufacturing process according to an embodiment of the present invention. FIG. 10 is a cut-away
perspective view illustrating a variable directional microphone according to an embodiment of the
present invention. FIG. 11 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

the microphone devices.

[Description of Drawings]

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

directional microphone assembly according to an embodiment of the present

invention.

FIG. 2 1s an exploded perspective view 1llustrating a bottom side of a variable

directional microphone assembly according to an embodiment of the present

invention.

FIG. 31s a flowchart illustrating a method of manufacturing a variable directional

microphone assembly according to an embodiment of the present invention.

FIGs. 4 through 9 are views 1llustrating a manufacturing process according to an

embodiment of the present invention.

FIG. 10 1s a cut—away perspective view 1llustrating a variable directional

microphone according to an embodiment of the present invention.

FIG. 11 1s a cross—sectional view 1llustrating 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: SUBSTRATE



110: SUBSTRATE 112: RIGID PRINTED CIRCUIT BOARD PART 114: CONNECTION 116: PRINTED
CIRCUIT BOARD PART FOR MICROPHONE MOUNTING 120-1, 120-2: MICROPHONE DEVICE
122-1, 122-2: CUSHION130: MICROPHONE BODY

112: RIGID PRINTED CIRCUIT BOARD PART
114: CONNECTION
116: PRINTED CIRCUIT BOARD PART FOR MICROPHONE MOUNTING
120-1, 120-2: MICROPHONE DEVICE
122-1, 122-2: CUSHION 130: MICROPHONE BODY
132-1, 132-2: MOUNTING SPACE FOR MICROPHONE
134: MOUNTING SPACE FOR SEMICONDUCTOR DEVICE
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 1invention. FIG. 3 1s a flowchart 1llustrating a



132-1, 132-2: MOUNTING SPACE FOR MICROPHONE 134: MOUNTING SPACE FOR
SEMICONDUCTOR DEVICE 140: CASE142-1, 142-2: SOUND HOLE 150: DUST-PREVENTION
FABRIC 160: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE [Best Mode]

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 substrate 110, a semiconductor integrated circuit device 160, first
and second microphone devices 120-1 and 120-2, cushions 122-1 and 122-2, a
microphone body 130, a case 140, and a dust-prevention fabric 150. The substrate
110 includes printed circuit board parts 116, a rigid printed circuit board part
112, and connections 114. The printed circuit board parts 116 for
microphone-mounting are respectively connected to the connections 114 of a
bendable flexible printed circuit board, on both sides of the rigid printed circuit
board part 112. The semiconductor integrated circuit device 160 is installed to
the rigid printed circuit board part 112 of the  substrate
110.  The microphone devices 120-1 and 120-2 are installed to the printed
circuit board parts 116, respectively. The cushions 122-1 and 122-2 are
configured to protect the microphone devices 120-1 and 120-2. A mounting
space 134 for mounting the semiconductor integrated circuit device 160 1is
provided to a surface of the microphone body 130, and two mounting spaces
132-1 and 132-2 for mounting the microphone devices 120-1 and 120-2 are
provided to another surface of the microphone body 130. The case 140 is

configured to fix an assembly by bending the connections 114, inserting the



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 direct ional

microphgne Asseimely R0 aRrdipae iNe emRodinephrbibederasent ientigRd Refpring o trGs. 1

and 2, the variable directional microphone assembly 100 includes a substrate 110, a semiconductor

integrated circuit (ﬁlle\ﬁce 169, first and secon m&crophonl% eviacn%s ]f 0-1 and.120-2 cushionf,.122-1

and 122-§e,ma1 (I:/TCI)ir(l:l’Oﬁ %rnellglog%rf&&ga Chse' 0, and's dus -preventloﬁrﬂ‘agﬁl&ffgﬁ.lIf%easu%%lirétllegllo

includes printed circuit board parts 116, a rigid printed circuit board part 112, and connections 114.
The printeRFEREIMBoaracparE TRECHSHYHSb pABRECMelnting bradexpdetivaly ebindelddtothd he

connections 114 of a bendable flexible printed circuit board, on both sides of the rigid printed circuit
board parhid214the semiconductor integrated circuit device 160 is installed to the rigid printed circuit
board part 112 of the substrate 110.The microphone devices 120-1 and 120-2 are installed to the

printed crepit-hoardparts;k16; regpectively Jihe ershionsol 22:1 ard 122-2 &84 printed circuit
board part 112 and the printed circuit board parts 116 for microphone-mounting
connected through the connections 114 on the both sides of the rigid printed circuit
board part 112. A surface of the rigid printed circuit board part 112 is provided
with connection terminals 112a 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 120-1 and 120-2 to generate a desired
directional sound signal. The circular plate-shaped printed circuit board parts
116, to which the microphone devices 120-1 and 120-2 are mounted, are provided
with a pattern for connection to microphones and connected to the rigid printed
circuit board part 112 through the bendable connections 114. The microphone
devices 120-1 and 120-2 are mounted to the respective printed circuit board parts
116 using a  surface  mounting  technology (SMT), and  then

the cushions 122-1 and 122-2 formed of polyurethane foam are attached with an



configured to protect the microphone devices 120-1 and 120-2.A mounting space 134 for mounting the
semiconductor integrated circuit device 160 is provided to a surface of the microphone body 130, and
two mounting spaces 132-1 and 132-2 for mounting the microphone devices 120-1 and 120-2 are
provided to another surface of the microphone body 130. The case 140 is configured to fix an
assembly by bending the connections 114, inserting the microphone body 130 coupled with the
microphone devices 120-1 and 120-2 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, Refgkring to FIGs. 1 and 2, the substrate 110 includes the rigid printed circuit board part 112
and the printed circuit board parts 116 for microphone-mounting connected through the connections

114 on the boih sides,of the rlojd printed cireult Board parl 412, surface of theyfiald printed eleyit
board par 1121 pl?ow ed With conne&ion terminals T124 fof connecﬁng sigﬁ’alsy S'the SUtsi e, and
the semiconductor integrated circuit device 160 is mounted to another surface thereof. The

semicon@ictBETMeERrastdcréaitavoicd 8D apprbBrictBRLESIAY S SHIdgiddIsigivdls inpheTridkathe

two microphone devices 120-1 and 120-2 to generate a desired directional sound signal. The circular
plate-shaped printetbaircuitdocard pars 11@; toowhichghehmicraphondwddvicesnt 20k tard A RORiare
mounted, are provided with a pattern for connection to microphones and connected to the rigid printed

circuit bagrdipart dd 2 Sheoseit e Repdable: sepasctians bl4ddd¢ MICiaRNRNG fR1CeSs.:20-13and

120-2 are mounted to the respective printed circuit board parts 116 using a surface mounting
technology (SWT), 408 SR e CHRDIONS 3Rsh AR 222 0mes of PRivyrehans fpam.ars Afipghed

with an

to the present invention, the microphones are mechanically fixed through the
microphone body 130 provided with the mounting spaces 132-1 and 132-2 for the
microphones, 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 holes 142-1 and 142-2 for
introducing sound into the two microphone devices 120-1 and 120-2. After mounting
parts including the microphone body 130 and the substrate 110 having the microphone
devices 120-1 and 120-2, ends 140a of the case 140 are curled to complete the
assembly.

The first and second microphone devices 120-1 and 120-2, mounted to the

printed circuit board parts 116, are non-directional condenser microphones

converting vibrations of an acoustic pressure introduced from the outside

10



adhesive. The microphone body 130 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 134 for mounting the semiconductor integrated circuit device 160, and another surface thereof
is provided with the mounting spaces 132-1 and 132-2 for mounting the microphone devices 120-1
and 120-2. As such, according to the present invention, the microphones are mechanically fixed
through the microphone body 130 provided with the mounting spaces 132-1 and 132-2 for the
microphones, thereby achieving a compact structure and obtaining favorable sound quality

characterigtigs aecerding 1o aausticispace, liadase L4 has & rctanayiar gantainescshane with an

open side, and a bottom thereof is provided with first and second sound holes 142-1 and 142-2 for
introducin und. into the two microphone devices 12051 and 120-2. After. mounting parts i ing
the QU bl 130 e S e s S e iDL S oG A L0,
ends 140a of the case 140 are curled to complete the assembly. The first and second microphone
devices P20 19991 SBLNREAEESHY pr(ié!:%@a cifbUit bOArACEARSS1 E6Cate an-dittedonagnal s
condenser microphones converting vibrations of an acoustic pressure introduced from the outside into
electricaltsigmalst Tde $emicohduciorsintegratedcoinduit tdevipedhe0 deaurtedlitie sigid pitédteircuit
board part 112, is a digital signal processor (DSP) or an analog signal processor (ASP), which

processesglecificalaaund Signats tramemiteddrom she dirst @nd d microphone devices 120-1

and 120-2 to generate variable directional electrical sound signals. Referring to FIG. 3, the method of

manufacﬂJrngrthev réabf!ﬁ(xdlre§tlort1 Iemnll%rtarf)

s ong assembly 100 wil now be deseribed. In opgrafion
51, the substrate £10 s prepared, which includes the printed dirtliit board par{s or

microphone-mount ing connected to the connect ions 114 on the both sides of the rigid printed circuit
board paht $12PhANSpars6ah 1S2 1 ihesrhisderabetdeffteiated difcipeeVicem 66 is o uitbetic bhe
surface of the rigid printed circuit board part 112. In operation S3, the microphone devices 120-1 and
120-2 aré ountedtepthe=printéd circuit boatesparte 1161 in a@pecationi$4,lmdbritlgpast the ldibsfrate 110
is cut. In operation S5, the microphone body 130 and the substrate 110 are coupled to each other. In

operation 2§ FEMKEHANS Lo benh aRd (hRIRISTRRRONEIARVIGRSHAQ-1idRd 421 Esid

mounted to the mounting spaces 132-1 and 132-2, and the cushions 122-1 and 122-2 are attached. In
°perat'°g)1517r1’tté‘c? EE'PESPP%‘q%fé’dga%%”%ﬁmo‘iﬁt%%é?at??o%""%% 149, and then the ends, 140a of the
case 140 are curled to complete
circuit device 160 1s mounted to one surface of the rigid printed circuit board
part 112. In operation S3, the microphone devices 120-1 and 120-2 are mounted
to the printed circuit board parts 116. In operation S4, a
bridge of the substrate 110 is cut. In operation S5, the microphone body 130
and the substrate 110 are coupled to each other. In operation S6, the
connections 114 are bent, and the microphone devices 120-1 and 120-2 are
mounted to the mounting spaces 132-1 and 132-2, and the cushions 122-1 and

122-2 are attached. In operation S7, the microphone body 130 is mounted to

the case 140, and then the ends 140a of the case 140 are curled to complete

11



the assembly. In operation S8, the dust-prevention fabric 150, for preventing the ingressof dust
andmoisture, is attachedto thebottom of thecase140including the sound holes 142-1 and 142-2.
Referring to FIG. 3, in operation Si, the substrate 110 is prepared, connected to a frame with the
bridge to prevent droop of the printed circuit board parts 116 connected to the connections 114 during
the operations. In operation S2, the semiconductor integrated circuit device 160 is mounted to one
surface of the rigid pr inted c i rcui t board par t 112 using the SMT, as i | lust rated in FIG. 4. In operat
ion S3, as illustrated in FIG. 5, the substrate 110 is turned over, and the microphone devices 120-1
and 120-ghargsysing the M bpmauntsd 48 theneraesitesutiace o teHrinted gircuit boarddaits,1 16

to the surface to which the semiconductor integrated circuit device 160 is mounted. Then, in operation
S4, as illystrated in FIG. 6, the bridge js cut, and the frame is re ed. | eratio the ..
iCrophas BB T30 L A B Cop LT e e oA B Tt B L 186ing
the microphone devices 120-1 and 120-2 and the semiconductor integrated circuit device 160 is
coupled {ehéFikoptsse Wody 13 aiitstrated in FIG. 7. In operation S6, as illustrated in FIG. 8,
the connections 114 are bent to respectively insert the microphone devices 120-1 and 120-2 into the
mountindispacesng 3 1FdAd B32412 afiheamioroSionehbodybt30a eand! fifen therepshiahs d22xdcaad
122-2 are attached to the microphone devices 120-1 and 120-2 with an adhesive, respectively. In

operation $7, the assembledmigrophone Rady 430 i igeded: intoghe cage 140 /ormed.in Qperation

S10, and then the ends 140a are curled to complete the assembly. In operation S8, the

dust-prevention fabric 150, for preventing dust.from being.introduced through the sound heles 142-1
o i 9 dusuifom being intiogoe g ales

and 142-2 into the %ﬁ:rop%one,%gnélt?gcﬁe e“Suterbottort of thé Assemblel Case 140; 10 is

a cut-away perspective view illustrating the completed variable directional microphone according to the
embodinféit 6PRIE Prsd At R GOre IFIe 1 1R A6 d68-d8cliHHISHEW MR HHERHE LoRpletsH]

variable directional microphone according to the embodiment of the present invention. Referring to
FIGs. 10mndtkt], in theivabizhlé phreclidhalsmigroph6HE  assenhilyt1@dethendditiicdnductoreirie goated
circuit device 160 is mounted to an inner side of the rectangular plate-shaped rigid printed circuit board

part 112,gand,the |riaigd cikeyit bogrdpariseldihare sennested totheddo sidagioftbefigd simied

circuit board part 112 through the connections 114, and the microphone devices 120-1 and 120-2 are

mounted {o the pringed. circuit.board parts 116, and t emiconductor integrated circuit device 160 is
serted b ot oAb T30 o 16 HerbpHoT ol L6, A o FHEAGEREnE BeAlcad 120-1
and 120-2 are respectively mounted to the mounting spaces 132-1 and 132-2 of the microphone body

130 to elbl&i®AI efhriddtcibl ihdoryid mrivitet ENeutCbBfd PHrt A% H9rdly s RnENsesEBORPREHTRY 114,

integrated circuit device 160 is mounted. Then, in operation S4, as illustrated
in FIG. 6, the bridge is cut, and the frame is removed. In operation S5, the
microphone body 130 injection-molded in operation S9 is loaded, and then the
substrate 110 having the microphone devices 120-1 and 120-2 and the semiconductor
integrated circuit device 160 is coupled to the microphone body 130 as illustrated
in FIG. 7. In operation S6, as illustrated in FIG. 8, the connections 114 are
bent to respectively insert the microphone devices 120-1 and 120-2 into the

mount ing spaces 132-1 and 132-2 of the microphone body 130, and then the

12



Also, the cushions 122-1 and 122-2, disposed between the microphone devices 120-1 and 120-2 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 112a disposed on the outer side of the substrate 110. Thus, when power is
supplied to the variable directional microphone assembly 100, the first microphone device 120-1

receives spundilraughithgdrgbsoung bole 4k disppsedhin Fapieage d4d Lo ganerate,an elgrical

sound signal and transmit the generated signal to the semiconductor integrated circuit device 160

mounted(o fhe rigid prinied dircult board part 112, {hrough s prinied dieyl board part 110 and he
connection 2, and the se’conapmlcropeh rie dévice 120-2al¥o reCeives soun tﬂroug% e setond
sound hole 142-2 disposed in the case 140 to generate an electrical sound signal and transmit the

generatedRidisal ¥5 thecsemitoridictasmtbdlatermarcii aGice 199D PBurited iheRethgidpHnteWeircuit

board part 112 through the printed circuit board part 116 and the connection 114. The semiconductor
integratedlreircuitl ddvicech6p lproce dsesstirnblectri¢al sorrd signads ttansmitteq frorenthiefirShalanct
second microphone devices 120-1 and 120-2 to generate variable directional electrical sound signals

and transmit the vayiable, iractionel elestiisaksound signals Ayl theccopnesten terminals Ak2a to

the electronic product (e.g., a cellular phone). It will be apparent to those skilled in the art that various

modificatiqns and,varitions can pedmade n e presentinvention, Jhusy itis jpiended, gt fhe present
invention covers the modifications and variations of this invention provided they come within the scope
of the apﬁ:‘(glded claims and their equivalents.

FIG. 10 is a cut-away perspective view illustrating the completed variable
directional microphone according to the embodiment of the present invention. FIG.
11 is a cross-sectional view illustrating the completed variable directional
microphone according to the embodiment of the present invention.

Referring to FIGs. 10 and 11, in the variable directional microphone assembly 100,
the semiconductor integrated circuit device 160 is mounted to an inner side of
the rectangular plate-shaped rigid printed circuit board part 112,
and the printed circuit board parts 116 are connected to the both sides of
the rigid printed circuit board part 112 through the connections 114, and the
microphone devices 120-1 and 120-2 are mounted to the printed circuit board
parts 116, and the semiconductor integrated circuit device 160 is inserted
into the mounting space 134 of the microphone body 130, and the microphone

devices 120-1 and 120-2 are respectively mounted to the mounting spaces 132-1
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[CLAIMS] [Claim 1] A variable directional microphone assembly comprising: a substrate including
printed circuit board parts for microphone-mounting respectively connected to both sides of a rigid
printed circuit board part through connections of a bendable flexible printed circuit board; a
semiconductor integrated circuit device installed to the rigid printed circuit board part of the substrate;
an injection-molded part formed of one of polycarbonate (PC) and thermoplastic elasto-er (TPE),

and 132-2 of the microphone body 130 to electrically connect to the rigid printed
circuit board part 112 through the bent connections 114.

Also, the cushions 122-1 and 122-2, disposed between the microphone devices 120-1
and 120-2 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 112a disposed on the outer side of the substrate 110. Thus, when power
is supplied to the variable directional microphone assembly 100, the first
microphone device 120-1 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 rigid printed circuit board part 112, through the
printed circuit board part 116 and the connection 114, and the second
microphone device 120-2 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 rigid printed circuit board part 112 through the printed
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two microphone devices respectively installed to the printed circuit board parts for
microphone-mounting; a microphone body including a first mounting space for mounting the
semiconductor integrated circuit device and two second mounting spaces for mounting the microphone
devices, 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, the semiconductor
integrated circuit device being inserted into the first mounting space, the microphone devices being
respectively inserted in the second mounting spaces with the bent connections; and a case including a

sound hale,ip,a bastamythareot and fixing the sybstrate,And the migrophane hasht iroughcusling, the
sound hole corresponding to the microphone device. [Claim 2]
circuit device 160 processes the electrical sound signals transmitted from the
first and second microphone devices 120-1 and 120-2 to generate variable
directional electrical sound signals and transmit the variable directional
electrical sound signals through the connection terminals 112a to the electronic
product (e.g., a cellular phone).
[t 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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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 The present invention relates to a variable directional microphone
assembly and a method of manufacturing the variable directional microphone assembly, which
achieve miniaturization and improve sound quality, by mounting microphone devices provided to
printed circuit board parts for microphone-mounting and connected with a printed circuit board (PCB),
in a compgct stigppure with a microphone body. there is provided a variable directional microphone
assembly including: a substrate including printed circuit board parts for microphone-mounting
respectiveﬁxlcolnn? ted to both sides of a rigid printed circuit board part through connections of a
bendable Hexibié pfinted circuit board; a semiconductor integrated circuit device installed to the rigid
printed circuit board part of the substrate; two microphone devices respectively installed to the printed
circuit bohridparRlRriSHpBAS-MGHRRRENE AHEFBPHBNeOBBEYSHUdIng a first mounting space for
mounting the semiconductor integrated circuit device and two second mounting spaces for mounting
the micraphsuies deviees; thédirstgnquntingdspacecheinghorovided tosa sunface of theamécnapiaonaghody,
the second mounting spaces being provided to another surface of the microphone body, the
semicongdugtprintegratediciteyit feyies einginssrtad-ntodhe fitstmonnting space. thecmicrepbene
devices being respectively inserted in the second mounting spaces with the bent connections; and a
case confi(%ure to comPIet andaﬁequg b){/)feceiving the micro oner&l%ody having the microphone
devices and the $émiconductor in egeratecf( Citctitdeévice a(r:\br%lcur ﬁ)ﬁ% e case. The variable
directional microphone according to the present invention can achieve miniaturization and improve
sound quiafiaEeBAIHG fo thECRIIMAtlon! 6F ALbAStd Spads | BY iR MtikBEHE PERIpRGRE délides in a
compact structure with the substrate having the flexible printed circuit board and the rigid printed circuit
board pahaandghetmicrapleorebsodytlkaving the mounting space for the semiconductor integrated
circuit device and the mounting spaces for the microphone devices. FIG. 1

an injection-molded part formed of one of polycarbonate (PC) and thermoplastic
elastomer (TPE),

two microphone devices respectively installed to the printed circuit board parts
for microphone-mounting;

a microphone body including a first mounting space for mounting the semiconductor
integrated circuit device and two second mounting spaces for mounting the
microphone devices, 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, the semiconductor integrated circuit device being inserted
into the first mounting space, the microphone devices being respectively inserted
in the second mounting spaces with the bent connections; and

a case including a sound hole in a bottom thereof and fixing the substrate
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and the microphone body through curling, the sound hole corresponding to the
microphone device.

[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).
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