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Ao 7]# H 71go] 1/} HAGRE AAs= A2 YER,

™

d718ke] dolglE Hute]l 28 7 &4 9 FHFEF Tls Eoko E‘r%% 71
T A9 20919 T8 EHUR] F TS A T35 Vg A 9 2494
< RH{siar 2™, Nitto Denko Corporation, Toray Industries, Inc., Shin
Etsu Chem Co., Ltd., Hitachi Chemical Co., Ltd. ¢ ¢& 7]d& A= 9|9
T A= F59 53 HlFo =& AR YE

o w]=o] E. I du Pont de Nemours and Company % 3M Innovative Properties
Company= A= 9] qt= P fFHol= to 53 & Edsigion, = =3
7133 AR 1A FAFAL D FAZA AA|5E L A4 9 va P Fao
g9 535 E Y3 a.

o A 7t floHE Hrlel2g < &4 2 FAF Tled A=A 71N A
71 AR, AdA FARAAF FEREA AR 2 MRl SUE R BE ek
T SY71E 3 7199 53 2 2 AN EEo] LT ZeE yE
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Nitto Denko Corporation S 47 13% 2?;) lf% lf% 0(;) 32?%) AB
Toray Industries, Inc. SIS 45 21% 1??% 6?)%6 42% 4?% 7:; AA
Shin Etsu Chem Co., Ltd. | Q& | 40 2??% 2§% 4%)6/ 0?% o(;) 15?% AB
Koninklijke Philips NV QE_ 23 0(;) 151)% ;g; 53% 3?% 8‘; AC
HAAA F484 @23 6114/ 22% 92% 024, 0(; 4}% /t\Bc*
Teijin Ltd. 9 | 2z 12% 51% 71770/ 51% o(; o(;, AA
Jiangnan University == 20 00% 0(;) 0(;) 0(; OO% 15(())% AA
Toyobo Co., Ltd. SR 20 15% 0(;) 715?% 51% 15% O(Z/J AB
o d;ngo(rjlgrr?;arljye T s 1:% 45% 51% 25% 5}% 5}% Al
Hitachi Chemical Co., Ltd. | ¥# | 19 0(;) 265% 35% 112% 0‘; 35% AB
Kuraray Co., Ltd. 98 | 18 0(;) 00% 13(?% 00% 0(,; 0(,; AA
Kanebo Ltd. 98 | 17 0(; 61% 812‘; 0(;) 6}% 6}% AA
Sekisui Chem Co., Ltd. de | 17 0(;) 0(;) 135% 00% 0(,; 0(;7 AB
Siemens Aktiengesellschaft | =< 16 00% 915% 00% 61% 0(34) 0(;) AA
Univ. of Electronic Science 0 0 0 0 0 15
anghgl‘:égg;l%g’f OB e | 0w | 0w | 0w | ow | 100% | AP
Teijin Fibers Ltd. 9= | 14 7;) 15% 578% 7];0 7}% 7}% AA
TS A= 2% 4 o o | | oo | e | |
M mnmc/itrlnvpeafyr e s |3 25)% 25% 0(34, 15?% 0(; 35% AB
Nippon Ester Co., Ltd. YE 13 OO% 0(;) 1&3% 00% O(‘;) O(ZA; AA
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L. S9) HC 844 4498 24
) 29 dF BH
0 45

o AAZCoR 4 EMES} golzxetd W] wet JHFANVES F 85
L&A B AES VWMo R dte 2uE dojElE AlFe o
Fa7F 271 9.

o Technologies, Markets and Players7} 2015\d¢l] 33t By a2, Hx7]7]&
ALgk AA ICT 8 2=vtE Af AF AL 20263@7FA] 33429 w2
TEEZ AT Aog d=5H1, CAGRS 33.6%=Z 7|t =

o #H AR =A Fashion, Industrial, Commercial, Military, Home & Lifestyle,
Wellness, Medical & Healthcare, Sport & FitnessZ U= < Ui, ©o] T 7I4&
£ TR+ Sport & Fitness #ok= 2016 @7FA] 14580y oz A5ty
CAGR 34%E 7153 1 99 %= Medical & Healthcare, Industrial, Commercial,
Military 2 Home & Lifestyle EoF7F 7|thE 2O31 Q.

o A /‘1]7117\] A& V= 41.2%, 9 25.3%, oFAo-ElH ¥ 21.6% o2
HRZE FHoz Agol G4 9.

[13 6] A8 E 71e 2 AXA AAAE A5

Wearable Technology Forecast Annual revenue from wearable sensors

= TOTAL REVENUE (USD /billions) TOTAL UNITS SOLD /billions
. IDTechEx IDTechEx J[REEEER

1% -

80
60
: I I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

=
&
IDTechEx report

Total revenue /USD billions
=]
8
SUOI|lIg/ SHIUN JO JaqLUNU [2jo]

For full data, see the

IIIE n

A5 IDTechEx-Wearable Technology and Wearable Sensors 2015 2027
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[ 7] AA 20tE A/ A1 29 2 d%
(H9]: wlTtg)
o CAGR, %
o g nop 2015 2016 2017 2018 2019 2020 (2015-5020)
&l A o] 81.05 115.72 162.48 225.66 308.17 415.61 38.7%
;4;—3,/% 199.85 289.29 411.34 577.92 797.62 | 1,086.25 40.3%
delnonge | 4655| 20403| 27991 37977 | 50757 | 67064| 356%
TA & W& 283.12 365.42 462.75 577.92 706.98 850.11 24.6%
% 218.72 295.38 392.83 517.37 670.72 859.55 3L5%
A==} 160.99 228.39 318.78 440.32 598.21 802.88 37.9%
71e} 19.98 24.36 28.79 33.02 36.26 37.78 13.6%
& A 1,110.26 | 1,522.60 | 2,056.68 | 2,751.99 | 3,625.54 | 4,722.81 33.6%
A& . Smart Textiles: Global Forecast to 2020, MarketsandMarkets (2015)
8 7/l 9 AEst 5F
o (HamHd AfFaA) FoAAd dAle =Z=gnd sfde®/ /A, ICT &
71zl o3 drtg4l FA8MNLH e SHE Y 75
- ICTE§F 3A A 7<) HEHoly &8 4F78-A4-7F, 3D7|€S o] &3t
gzkel, AgE AE Al 2EH, 2R58A4 5 [CTe§R7]< AHE o)
- (Adolg &8 AEF718) 2] A& AE71Y, vHAR A o, oiE d
dZ, A1 HAsH 2DAE G5 A8 ICT 8¢ 7= &8
- (AE BEA7)E) n=2o B4 A=3 AE7]Y Software Automatione o}o]el=
A 253t LA 2E F)E
- (3D 7]%) Optitex, Browzwear, CLO, FXGear 52 7|14 HE Al A2

UL WS [¢]

£& VR/AR”]
= 7
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- (9%3¥ 7]<) Zazzle, Threadless, Bonobos, Spread shirts, Stripes &< DTP
2 g2y A4, 020/040 rHAYE S 83 2Ey o F FAl.

- (FMo)Z8 AFAE) u|= Patagonia, Adidas, Columbia o] HPETHS
ANZ-&3F o FAF A, 292 Freitage WrEE Q&8I 7P S

Ad ) 4B =dlo], dlolH, OP\}ﬁlﬂl nzh, EUS A, 11744,
7154, 18A A=A A ARETAE %YS‘P Fom, v-gH7
=) ¥

S (QAREE AR R FEL vt 9 vl oletr Aol SN ATE

B QRO dolde FFF olbSdf 7% Hf. IUCS DSME
AP ZDEAFPE AF 71, ML 3 Boagd R J)E, =21}
$5WA IAHPEA 49 AA AT PBOMR 71 B

- (AZAn¥ ) v]=F Under Armour, Enflux:s &% A¥, 71utk OMsignal:=
DAL AR AT AF N

- (HE35) Y LunativAte] LEDS} BAH5 o83 &3 AA, AAIE
A9 Luminous Jacket, 259 = tf&-& Life Tech Jacket, EoF=A 9
25x4d 9 dgdr)so] WHd ofae AF /.

- (X =[GALEFH) F=FHuol2 1), UrOl?KOH ¥ <), Avery Dennison
(FE 2, yol7], gadxslAel d1), oltth2(2EFESY Runtastic 1<)
T 719 ES AAAF 7hHke] thekst x]%g M =
Mg HIayzd dfaA) S5 FH4R, d71gA g8 8 2 AR

- (F348E AP A= g@A4E, Usks 2 YEA 5 Cost of Performance &
FENNe BFeE AEAR] dA7MEe F F. g2 fe Toray7b =
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I35 T1200G, Ztefolebn| =4 -+ DuPonto]

Al s B8 Kevlar® XPef
XD, HE-olgr =G+  Teijine] @|AAo]  $<3+  Teijinconex neo,

UHMWPEE DSMeo| WA o] d4+® Black Dyneema Diamond, %-3HAHE

Dyneema Purity -5 MEA 7WEst &)

(L% R4E) L34 2okl 98 P AN 8@ P T S| B
A AAANAA FHBY DY 5O AT FF UNTA Bk B
AB, A%, R Fo| BoplA MEY § AARAA A% $% T,

Berry Global(g, PG, Kimberly-Clark”}, 4424 5 A
Z EE I 5 YA FEofe ZFo|du| 2 I(Freudenberg Performance
Materials), & 2E& (Ahlstrom) 5°] F%.

o CFRP, &4/ H2A3, Near net-shaped
preform, Stamping 38 EI}AR, olFiAte] B AP T V&S

U, %Y, TPsst HE.

[ 8] T Ue] 7=/ &F

T8 A 7% W
FEEA S N R
. 2;)A]Apparel CAD/CAM L 3D ST oA e 24
ey = S =
rzz e s gz |0 WERF & 1 g AlF
FAET UF A AE Long Tail #1&%4]
— =
- Best Item %4 STlE ol BujA AE
Eﬂ”l‘ﬁ : (?:_Jlﬂ' 9]1‘21‘341’5 ?ﬂ]%‘ tﬂ_%»&] B3 7]};—_,\4 ;q%.
1 ST H oo
/E]']Qrﬁ\_xﬂ . g_'?—:]_ 7]'5'}‘3 xﬂ'ﬁ‘ Biomass —‘O EH i) }\gﬂ‘—gﬁ SRl
S ARSERPER- Tt o e e
==l . v%ﬁg]: ,\q_ﬂ_ixﬁ
Ak 2827 37 T
P AR IR
. AT i
o 294 ne R R
o . — -7 =
A raA %{Vgix]] - Az A 3R A8
- System on Textile AIF | System in Textile A%
B o
A cle R R ERIE R PR
E | 2y g dd or 3 5
o ye - Fiber &eje] A7pa3
dH4aA |- «%vo . ) N E=EPAIE- - IPA RS-
L AE 185715, A2 e
ngg e - Z2PFE AIE, 2PE ALY
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EEAE]
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Sk 9EY )5 BREE
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HaUz | kRS |- AeErt 71 PE - = A ] AR B /IS R
AfraA] | ArdA |- =& 47k AE -}V ARE s AF
- G2 S AFAFE - B EA AFAEF
X187 ad 7R AF - 58 ol AlE
AEY |- 7Is #F 7 29 g
237 SR AFE CAEA A i)
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FE7171 |- BF AdEgo] 24 27 =4
& 185 | €F8 EHAE Ve | @t ERAE 215 AY)s
A |- FAZ FUA 497]s FAZ FA gl ARV«
- 7%, BEee WSk TRANY 9EY AR
JRpe A4d& 295 I Agshe A EF4 35
EHL_:;/];,J IS |- AR B AF s |- 55, MY T selBEgE AFE Ve
e | HEEA | Fadel Ug A Fouq] REY HH 24 TEZ2Q
=T 24 7 AE
AdA |- YxAlf ZE Vs _
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[3 10] sie] 714l A4 vHlaUZd 7 &oF 71 ME 2 A3 s&F

AAH AHEEY 2 8 &
o AA Ho BAHRF 2 BAEF B3R HolAR d, TH EFol: &
=g o] AAE AHE A4
o ol =AY, PPSA A, PTFEAf 2 EgolxH FAx ALY
H &V o oojTH, HAIH, HiEE] B9 5ol AHEE Ve FRE ALY
o UAf ZBI|ES /Pste] Nanoweb® A4S F5
E o ol =S, Elold] A AAHT|ES B3 AA 19 71
can o ZX UAF, IE, R ol AMEHE 24T Eogd ALY
o o 3%, WY PBOAS A
o) 7 o TlEA|, ElolojRE, 2E T AMeEE S3HdR?] Para-aramid, 14E
Zglogd, Meta-aramid A4H714
FEAdHZET |« ER, OS5 WoE, 145 I 5ol ARREE A8 FRAE AA Hd) A4k
| 2] o ‘151 Avintiv(f, Polymer Group Inc)E Qlsste] BE/FAE stolHD =
ZEg g2 A T A BokE FASE AA 192 5=
I = v WEE, UVHT4, Aol f3t BEESE A2 3 Ads, F
A 0] N7)e 875 B3] A
JojHl 2 e wWxEARL AHE fgiEHg 2EHE QFER AL ux], A 9B A 5

o m =HA(Department of Defense, DoD) Ao =& T Advanced Functional

Fabrics of America Institute (AFFOA) | & E3)] AEHES

M F=%.

9 snhEdf

- 3278 dish, 1670 714, 7270 manufacturing entities, 267 2EFER A 5fH]|©]
El7} M2 FoFolm tiEAQ] VFeEE Yol T WEERY

o] olo
s°l A+
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- 14017]1‘— ‘109 Nike+Z An 22 A3 3 ‘ledo= o =3 st
gojgjE A ~A o)L »rtEHIE NIKE+FuelBand SEE /)@3sta, AHE 3
S RUEBE RS F8l ovF B oo &nNA ARE ¥,

29 ZAF718e A8t =

- dhetr e ‘15de) T om AntEYV|e dAFo] Ve AEHESY 7]
£ A=+ =(Endomondo), wlo]d EY ~Z(MyFitnessPal) 2
(MapMyFitness) 5 &% RUHZY B4 oZgAolde dFsts 5 A
ZF, Hufol 2, #E] AlxElo] A JEYXA HA Y2 HolkE 3

9

- ‘184 DuPont Advanced Materials(3%)-& DuPont™ Intexarg}= AHE% B
AT olodEEE nHlgor Axx IEUXA Ay Bolo Alg= A
2HLES R V)Es ARola, oy VYEHR s F8 A+

* &4 : http://www.dupont.com

o AbERIEUI0T) FRFS E&et= oF, HAAA ] S71

‘14\d Ralph Laurene US @3Fo AA4Htsd &F AIRARE €S
AYHE 2ulEMZ AZES AR & dlodE 7179 571371 8o
mukd < ko] BkxE vhetal e

* ZX4 : https://wwd.com/fashion-news/fashion-features/ralph-lauren-polotech-
smartshirt-10204865
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- ‘15d FF3 Yulol~7t FFOZ Project Jacquard™E AlFE F owl
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(v AN om ooy B
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A ¥ E FIFA Mobile A3} A53td AY &9 =4S Jadol
* Z&%] : http://atap.google.com/jacquard

, 283 2 RFD £54, 0T ZAF EVRYTHNGS 71

- Had A =
2]l Avery Dennisoni= Hugo Boss, Nike % Marks & Spencers} &= Zo]mH,
253 gAE D 2 AxFzA =H(Point of Manufacturing)oll A F&H$-= ol

Holg Z23dS 717 AEFES =Y.
* Zx] : 10 Billion Items Of Connected Clothing: The Internet Of Things Just
Became A Lot More Fashionable. Rachel Arthur, Forbes (2016)

(2 4
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e 2023(B) 2024(E) 2025(E) 2026(E) (10-10
A
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* Z2] . Smart Textiles: Global Forecast to 2020, MarketsandMarkets (2015)
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43.48% 2 A+A

* Zx 1) 2020d, Smart Textile Market, Grand View Research (2016)

2) 2021'\d~202613 %t Smart Textiles and Wearables, Cientifica Research (2016)
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T 2 Az | F2 A% o | W=
TPUMWNTE &3+ 0
MWNT g W derle - ~30% 7
swenr | SWONTIPDMS B =4S 50-80 0 280% 0.3
Graphene Rubber/PDMS thin film 500~900k 2 7.1% 2.4~14
. Graphite paste printed B 0 R
Graphite polyester fabric 14~22k Q 1% 4~5
50wt%<¢] carbon black-& 0
Carbon black g3 elastomer thread 700 2/em 100% 2k 2 fmm
PPy-coated PU yarn 200~300k 2 50% Over 400
PPy-coated elastic cotton 5 o
PPy warp knit fabric 2-3k Q2 10% 8030
PPy-coated Tactel/Lycra 10k @ ~50% ~80
s
- AME 500 .
PEDOT PEDOT-coated viscose yarn 1000~7000k 2 5~50% 0.32~20
23] A" $)
_ PEDOT-PSS printed cotton 5 0 B
PEDOT-PSS woven fabric 3~4.2k Q 10% 5
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