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‘HET EE AFEAY FUHEQ LA EY "B e ‘EET ER ¢ 2dE F A
TP o7 Aol golel "ol (below)", "o} (beneath)", "dH-(lower)", "$](above)", "AF-(upper)" %
2 =W Z=AFHO 9l kel o] slute] P A ThE FAHLAETS FAFAAE §oleHA Isstr] ¢
3 AMSE 4 Qo). T o HAUAQd gl =W mAIEY ' WEke] Hale] AMEAl T A A
8259 A2 g WIS XFstE FoZ ol Fojof drt, dE Eof, =W TAFHY e THLAE H
R LS e aaare 3

=t

of "ol#f(below)"H+= "o} (beneath)"Z2 7|&¥ FAH84
L mERA, dAIARQD BofQd Mol "= ofElet 9] WIS B

=
e WEkd 5 glen, old uwel FitHor Al g5 ikl

GARNA, AFEE Holw shie ZRAME TS RE RO studde] FAE ushs Aol
A el meh S SEslel A BAsHE AXEeH FAE Euehs ouzA odld F Ak,
AFEE SVHEE, BEY PC, U2aE, 2

= = =
g7lel e B ek ovEA olsid 4 gloH

we o o

Eg olo] AlgHE AL ohn,



[0031]
[0032]

[0033]

[0034]

[0035]
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[0037]

[0038]

[0039]
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[0041]

[0042]

[0043]

[0044]
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= Az ZF=(100)2] Ao mw
o] AA BEe 77 ‘*@ML
(120), % W= (110) 2 &4
H Tex W(130)E i?ﬁkﬁ, olo wal, HA FAX(100)E BAIRE(12005 T, A= X&i]
dEE AR (20005 Fd, AAAE QPR HAE oHeE s, HAME 2t
E3ete A3 diol"E g53tal, Ay dolHE npgom A dig FFH A

Fa

o AN R, AR} ZAX(100)=, AW, AutEE(smartphone), EJE-3 PC(tablet personal computer), ©]% %
3}7](mobile phone), <97 #3t7], " PC(laptop PC), Y& Z57H (netbook computer), »=EX ZIFE
(notebook computer), PDA(personal digital assistant), PMP(portable multimedia player), €oj8]E X
(wearable device) % Ao|& shvE X 5 3l

g, W= (110)+= AR FX(100)e] 2ol dag 7+F =209 3 dolHE AFE 4 k. W= (11
0 HFLA hﬂ(no), kg v R (110), FHAIP R (110) (flash-memory), 3SFE=ETIZ~A Egho]H
(HDD) v+ £ = ZHoJE =gk H(SSD) o2 Fd=E 5 Q).

Tm

FAR(120)E 9% FAsh BAL FAT 5 vk, 53, BAR(120)E stolshe] H, BEEA A, TA B4
. NCH, AAE 2REs AEE A) 53 0L T B AL EGW + A5, olul, qelstel A, 27
T A, NC RS A7 LN A WiFL A, SRR 3 NC WA 0w BAS £AR. sholsto] |t

EFF2FE ol &3l A4S Oﬂ‘; SSID ¥ A 7] 53 22 4% A4 HARE WA $574 slo], o] o] &3
o TAl dds & 7% 55 448 F dr. FA O EAFHE IEEE, A M|, 3G(3rd Generation),

3GPP(3rd Generation Partnershlp Project), LTE(Long Term Evolution), 5G(5th Generation) &3} #<& t}ef
gt B4l 4o wEt TS FAstE HE 9n] st

Z2AA(130)E HEZ(110)] AgE 4 2 o] §3to] WA x(100)Y ATAH 52 Ao
ATk, ZEAA(130)3= RAM, ROM, 2215 H2]%-, wiQl CPU, A1 WA n el ¥l M2z FAE F 9}
o]uﬁ, RAM, ROM, Zz2= A%, w2 CPU, A1 WA n AEFHo|A 5& WA 53] A= d2%

RAMS 0/S & o]ZgAlold Zaals AR, FAHoR  HA AX(100)7F 5 0/S7F RAM A 45
L, AREARE AEdk kg of ZE Aol dlolE7F RANG AFE 4 gl

ROMell = Al®l B8-S 913k WaJo] HE Fo] e, ' 2 WHo] Jxoe] o] FHsw, vl CPU
ROMell A48 wEofo] wel vl (110)e AE 0/SE RAMCl EHARSaL, 0/SE HAAA Alé%a
BeAzg, Rgol gxHd, wel (Ple R (110)d Add ZH ojZg7lold ZTzaws RAN|
BAbslaL, RAMOl EALE o] Z Aol TR aws APAA ztE FAS Fysic).

2 ARe AR (EAD) B AGY R (V=2 E o] &3te] ofoldq], ojmx], YiE 3} e g 7
Ag EFshs s AT, o7]A, dibis JEFRFE A8 Ao WEE ol8st] sphHe] gojob
Hxgk, FH, 271, 2 3 2L SA%E ddee Y ¢ g ada

of w7t AA S WA ,
AR QAR GAY Sadel A kel AdE PSS G dolobiel G PAos T4

T A, olgfgk ATP el AdE a2 taseel(140) 9] tix

w1l CPU= wxe](110)el] HAlxste], wme](110)e] AdE 0SE ol&ste] ¥8ES T, aga, v
CPUE= Wl g(110)o A48 2% Z2ad, dedx, oy T3 o|&ste] thefdt w45 s},

e

g, Z2AA (1300 st ol4bel mof(core, TMEAD) W e AR(EA) L EE E Y 9k
NEE S5 A4 BE(AE B0, Ma(bus) $)F 23T 5 Ak,
A Ao mE ZEAM130E MEd10)] A st olge] dxEHS dygonM, B wys

bz
= =
st e S s
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. =] =

H Al 58 dlelEE 7] At 58 dlolHERE AAsta, Y] FEE g8 dolErt 2AE At
Mt g dolEE ol 88t Y] s RES A g5A1E 5 .

H, L2AA(130)= Z2A4(130) UFelA HEsEE A (s, Holg)E gAY /s d7Ho2 A
st F(RAM: Random Access Memory, W=EA]) ® &(ROM: Read-Only Memory, W=A)S ¥ 23FE = U},
Sk, Z2AA(130)= 28 AR, 3 2 F F Hox syE ¥gsts Al2E|2F(SoC: system on chip)
HZ 744 4 9l

W2 (110)el= Z2ZAA(130)9] A 2 AolE 9 Z2aHE(SH o] Ax-EHMAE)S AZT
ok w2 (110)d AGE Z2aPEL V)Tl wet ¢ e REERE FEE F Uk

%2

i

g, B g AR FA(100)= A B3 9 AR volHE 238k o|nAE AN AEsteE v

2 NZHHor 987 93k FAolt).

f2Zgol= LCD(Liquid Crystal Display), PDP(Plasma Display Panel), OLED(Organic Light Emitting
Diodes), TOLED(Transparent OLED), Micro LED S22 F&=H 4 o}, o]d IAHEE AL olal o]yl
T & gt e daZHelE xS 4 k. taEde](140)E, AFEARe] B A 22hs A 5
AE HA=IYH FH2 FdE F o, HIAY FHEHE F dE FHAE fHaEdoR FEE FE 9

B, 9 FA(200E A=A, £4 ololE, T4 ololE, A, wlela F& LY 5 AUtk
E 2= B jNe o AXde] me JE sE Rl

T 26 ZEAE vpe} o], E wHo] FRAZA el tgk XS FskE A X(100) 9] Alo] Wl
RoA, A} AR (100)= A dizl, AZHA A ZAF(temporal processing test)el W& A1 ZA¥} ©)o]
E](S210), o]& ## FAMdichotic test)dll W& A2 Ay} dlo]E](S220), FHZA ] djg Ho| A JoJAd A}
(monaural low-redundancy test)ol] W& A3 A3} w]o]¥](S230), 9%o] Az Z-8& ZHAM(binaural interaction
test)oll W A4 A3} dlolEHE E5(5240) s},

ofell wet, Ak FA(100)=, AL A oy WA A4 At doly T Aol shts niFeR, T547A
2gel A= BY(5250)F = At

olul, w7 52502 Tl olA, A FH (1000 ARl e 7] 529 whx YRE npgo
Aol A9, Wze) We, Al Ao, @ wAAe P Aua 4 gow, AUy Ange] A
Aol W, AAAe ol D HAAe] he vgow Al A7 dolg WA A4 A3} ol A7 g
NEAT A FRYAAD G AEE B 5 90,

7FeA=, Al A3 vl WA A4 A3t vlold Zbztel] tis &5
FA wgkelo) x| ¥zt Rtolzl AAME QU R FdE olojs) Ao , 1

tes E3 99 A B39 dolk olskel Ay, IHAte] o] 3 ghAte da FeEs
F . TAAe] WHe] A el #

= Zyzte] 7ol uwheb 7] A" 7t

Al = AolstAl A8 = gl
ol &, Mk A (10009 Aef el oA, A FA(100)= HAH HzZdols Este], vl
ol Tl FHA E= AR dEdlel % A8 ¥He g5ste], P R (IHAY] AF, A
2, A o], H A sEhEs AR 5 QU

3¢ 2 NSl @ AAdel we Faa AW Aol W A} BgHeln, ® 4t jNe]l 4 AAldel
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, =9
Al ool

= 10 d
AApl whE

=< R
o % olg Aol WE AN BgAela, = 11& B A o AAeel npe
o}

o o=
= M e

= 3 2 % 4o =AE Hlel Zol, &4 S210& AT oA, AR FX(100)E Fuar ¥ HA
(frequency pattern test) ¥ SZo] s8] ZA}(duration pattern test) Ztztol] W& 7] 53% 259 A1 7
Ab S ESShE AAME QT E &3t

AL At dolElE A5l olAl, HA] ol (labeling) 4 R A@A] 7
sl W@ £ dolHE At delg® H5% 4tk

olm, Ak &=(100)

=
L)
(humming) A4 = FHol=

Tol AL, Al AA £ R A2 AAY 2% Zzbel] dia 7] AAE HSee] '] T, AL A 2% % A2
AL =& Zzbel gk AARE erles AFA el wEh, dAATE A4 dde] Wik dojs wEshs S
2, A7, = 3ol =AlE HAR @A tistel=, o] syteldl thid HRE it Fe 'Wal'R s
Sh= 4ol =Xl HAF A tistel=, &adle] Ao Fael o dEE Aa B gae

Yo moE o
10
ity
IV
%)
o
ox
%
4 £ e

2

A=, T34 d FJARs, AR A7HE AHE HAARR Al M9 150 ms &= (WS F3949-880 Hz; =2
Fub-1122 H2) 3 200 ms9] &3 S99 7FA(inter—-tone interval) 22 FAE F354 dEo], 3@ o
Zy7kol Ao 50 dBE AAH FHAAA W HES Fol(labeling)Y 3™ (humming) &2 wWe}slE
=

Sde] He HAb=, vEA 9SS 7B A8z A ARgElel wlaA g P Al HARE Al 7] 1000 Hz
AL (14 0]-500ms; #->Ho] -200ms)# 300 ms®] =3 =+ 7H4 (inter-tone interval) 2= F¥ 6071¢]
Aol e F 3070 AAF o] HAte] gk Zbzhe] Flo 50 dBE AAEH L H A A ERY HEE o
(labeling)Y} &% (humming) &2 w&}sl== 3c},

3
yal

=
=

o

n\o

AA A2, A $210& Fa T oA, A AR (100)E=, Fi¢ 8 FAl] & 7] AAE Al JA55E 2

Al A4 By Ayl 94 384 2 A2 1545 4HE 5= g

oluf, FETE 49 Fuold ndsle, dWtH oz AFFrt BEFE e 52 55 /MY

olefl uwhel, A A (100)= Al M55 L A2 JAF5FE L83t Folt e Al dd 248 47 Al

AL Egto g FAstE, 119 Al HE Sdol] diE Al A 2 A2 AerE 3Y A2 dF 3l¢(ex.
A=

A, A1 Aepol MAE= AdS A/ o], A2 el s = e a/x2 o,

w3, At %}‘1(100)%, wdo] ' HApell whE 7] AAE A1 E ARE R Al 2 AR By &9 &

-

v
o
rr o
>
)
o
é
N}
i
v
>
)
o
1>
i3
]
4
3
o

~

old, &9 Ak S9e] do] vjdste], dnutHor F9 Aol AeF A= A 58 7P @Y.
o 2

| wheh, WA FA(100)E Al =8 A 2 A2 & Hol% sute] A2 HE &9 77
TgstE, 0o A2 sE el giE] Al =2 AF R A2 28 A0S dA S(ex. 3

AL AA B

8 olah) AW wME Hgdtel FHA.

dad, Al 29 A wWANE ARe w/ge dAdeln, Az &9 Az wFHE A€e /3
shlol .

Andom, Fus e A FAARe] AR A AL 4 e, g7 MY AN vizg WEe
2 4

>,
>
2
fu
r\‘i
)
w
\®)
SNl
o
o
-y
o2,

oot
9,
2
2

A7k FA(1000% AL A3 dlolelo] Ty ol shte] &4 o]
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e
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S7Ae] Az o
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A
Fhg ofh wro} gab

1

Z}
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A g g)el Az o
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qu]. ?g—
2 o) sAE 7t
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A
o} wo] HAbol

Az &
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T

A
(KS-MWL-A) <] 3

=
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SRR

RER-]

=

=

H
o heiA,

o

A
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3

I~
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Foll QlolAl, 73

o]

[e)
B!
AH(time-compressed word test),

3
al

A

=
T

[e)

1-109] =22 A% 1-3 digits(

2 714l

[e)

=

s e o
o 1A, % 5 WA % 7] mAE whsh gol,

i
[<)
o)

k)
o

=

.

7] <]

Aol A
o8 A

RER]

=

=

A

L

2+ 2
o

1

o]
ok
H

2
ES

ol Qold, 54 %
e

Ty

ks

[e)

Az
Ken
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R
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i
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2 %
1(100) = H5< A3 HAL

(low-pass filtering) *&d =T+ ¥

1(100)

2
ES

A

X
2

ateq,

[¢)
32} =

Tl

8 WA = 10 =AlE meh o], @A 5230
%

(speech in noise test) Z-Ztol] wp& 7]

olu,

(low-pass filtered word test), A

TAFoZ, @A 5220

Floll A&
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o
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A 77.2%
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|
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7] Bd= 19621l
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=

3]

_04

b
SRR

=
T

£ 50 dB HL(70dB SPL)&E A|A¥ whojo] j
_13_

[e]

o) 7

R

ar

, 'KS 9

=

=

Signal to Noise Ratio)

[0085]
[0086]



[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

SIHS31 10-2024-0109079

AR, F4 3 wo] Al ofo] AzbA 28 dejrid e ALEste] se] 9hAE wols o] Toju: A
7+ B95ES Briste Aoz AFue oubE (1500 Hz) o4 CVC @l &, wziatel] hdt zhzke] el 50
dB SL= AAske] upe} wat=s Fint

AE GFE ol Arbe, 9ed B B4 T 5 glo] dhEste] oS wE 2

S AHAskE Aoz AAAAC] dHu A} Hite] 75l hE FRE Agss HARR 6560 Al
4 dols, A g 2ol Aol AAlste] we wetms i

O

A8 & ol AlE, AFolgo] MAAGoY AL} S WS Ao AL W o] 2AX TS A
Ao guud, ¥z, B FAAEWe] d AR AT

2% % o]g A=, tebdS(nultitalker babble)? HA0] USd wolE 0 dB SN Am=H| &2 727}
3 ojelEaEE g

ul, Aol A oA AAE FHg AA, HAFE QU9 ¥ 2, A FIF &, AF A A=,
4 4=E F o= g xdsteE g U

ojuf, A} FA(100)&=, FAQL A= A9, 456 WA 556 S
32 A9, 40% WA 45%9] SEES A8ste], AH wE ¢
T Sl

gk, HAF FA(100)E 25 & oS AAE 33 oA, &5 78 T, @ AAET} 7MY W
WN(White Noise)S A&}, SN(Speech Noise), & MBN(Multitalker Babble Noise)E MiZA & o2 =3}y,
dAe] 49, 10dB SNR=Z, obz2] S A4 Hu} ofSdX|He] gdomz  Agddrt ¢ H& Asdds
THER 15 dB SNRE ¥ 3},

o

A7 A (100) =
B ANE erles B

0,
_‘2,
—_

E 119 Z=AlE wke} o], ©A S240S 53 oFo] &3t ZAM(binaural fusion

test)oll W 7] S5 55 A4 HAL

ruo ol

R

[}

1o, A2k FA(100)=, A4 FAF T3S T4 T oA, o
T T AR HE didom AFAEE 4o wgd o
E4o] A|A] Z=(dB SL, decibel Sensory Level)ol ulg} #HAE-

| BE A4 we o
% 2474 AN Bae
(o)

1 [¢]}
°8 299,

gud

dAI R, o] B3 AAE, 2A-FA-FAHY doE=S carrier phrase®t A 3 & Flo] ERES ) dig &
A= AS AASHA == dojo] sAdo] X EE Fo] AIZHE B3 Ay ugdS AFEshe] shue] ¢
3 TolE olBoUE AZAAH Ed5ES Hrlel:E AAIR low-pass(1500 Hz cutoff)$t high-pass(2100 Hz
cutof )2 A7hd 54 ol & ALt & Aol FAldl AL wehEstes g,

B, U4 A0S DA 00 A DA 208 AT R0, AU $% A 22 D) ARA S
FASAN, S AAD T A TN Y A BRA A IS 028 Tl B

i

A, A FA (100 A2 A3} dlole Ul Al4 A dol A7k A5l Yol A BBS PAsks
SR EE wed olE Wit wgsk:, AuAe] Fol S4d W 4 HelHE A3 ez H5u
_/'\_

@, A4 AA(000E B $210 WA A 240 F AR ahtel wAE FaATel oA, ARl @
AL wgom g ored HY e MAHY, ou, PAE oo, i Au A F9
NE, AAE F AAHoR ARE £ 5 o, olslel A A%, 7 wgE 94 shxe] Baelrt

A ﬁ]’x}gl 24095 7 ]—9“ OE]OE ALEstE A #AEE] | Wilsondt Mueller (1984)7F 500, 700, 1000,
# NU-6(Northwestern university auditory test) ©o]E o|-&3}o] A} ?‘;x
3, Aty doje Xé*o“ﬂoﬂﬂ] A7) AR AEFo] AR FF WHE TR AL o] HAMA e e
Helvjy wrxslgion, 53] 500 HzollA ofdel dols A4 AJdAME oHS Hol7] wiEdd T3 %
o] A4A H7rE 93l —ir%ﬂx] F=vha Agkstar, 1000 Hz cutoff FutolA o3td JA sz H
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