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Wearable Smart Textiles Using Optoelectronic Techniques
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Abstract  Optoelectronic techniques have developed rapidly in recent years and play a crucial role in various fields,
particularly energy harvesting and sensing. The smart wearable device has also gained widespread acceptance by the
market as the next hotspot of smart terminal industry. In order to fabricate intelligent wearable devices, optoelectronic
techniques will inevitably become more prevalent in textile industry. The advantages of textile material, including
flexibility, wearability, and mature processing technology, make it an excellent carrier of intelligent electronic devices.
Based on optoelectronic techniques, intelligent textiles can achieve a variety of additional functions, such as sensing,
energy harvesting, and interaction. Therefore, this paper summarizes the classification, development, and application of
smart wearable textiles based on optoelectronic techniques, which can better integrate with traditional textile structure and
technology, thereby promoting the development of smart textiles in various fields.
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Fig. 1 EL fibres. (a) Fabricating process and schematic diagram of stretchab luminescent fabric™”; (b) fabricating process and

structural schematic diagram of stretchable luminescent fabric™”; (c) photograph and structural schematic diagram of luminescent fabric™”
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Fig. 2 Photosensitive color changing fibres. (a) Fabricating process of photochromic fibre!™; (b) fabricating process of a dual-stimuli

responsive (photochromic and mechanochromic) fabric™; (¢) fabricating process of the photochromic fabric™
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Fig. 3 Optical conductive fibre. (a) Schematic diagram of the sensor in reflection mode, photograph of the sensor under illuminating state,

anti-washing performance, and three-dimensional microscope image of the optic fiber™”; (b) SEM of transparent conductive fabric and the

application of the wearable strain sensor”’; (c) fabricating process, SEM, schematic diagram , and flexibility of the wearable sensor””

1316004-4



S VAE & /@ STRAR D T G| RO R N G SO o o
AT BRI 5 B R BUA L, 2 A% A 5 4L SR
H A% G il T A PR B SRR Y e A R 4 R R, AT T
TR B TR DL RIAT T A IR ) A8 9 — e R 0T M
2018 4F , Nag ¢ "4 Hy T — b 52 B3 1 358 W) g 722 £ Ja%
W BAE TEVSBAY SR R R
BE(PDMS) , it i 15 50 B #1938 2 4 3 72, R 1
S 52 BB WY R 19 ) 5, SR JH PDMIS A Dy 4o Ji A
WZ o AR MG ER A% gt Al s T —
B A UL S o SRS ARG L T R AL L R
FAE P i £ 9 AL R o BR T B B R G 1 R
(7096) 8k, il A 7 HBOh RS o ) A% SR A5 2R X
T R H 0% Dk A T 2 A EORE e A A
F3(b) TR . 20184F , LidE "t 7 —Fh ] 22 HOLLF
e I AR Y TRT SRR, B RE S T T IR 9 R Ak 14 oz A A T
TR, A A 3Ce) Bz o Br B i A9 1L AR e ik A TE 2R
T A AU IR AR S A S T IR O £ A I IR A 2
B, BUBRCR SR L A% S8 Y HL 1 i 1R SO AR DG 2F 45 F
IR UL Lo Be b, 8 X T 7 K T | e I8 R 45 ik
PO AR AT TSI B UE , 25 R SR IR R AT LU T
AP AR IS WA AE BRI, OF: S RT o S RS 4R T
St o m TR AR BE R ke 19 295 A AR A G e B
DA 7, X 28 BLAT B L AR ) AR A P ) A TR R A
S R AN BT R B A DL R A
WEH R, N AR AR

HH AL G2 L 7 A S DL T 1% R B B /Y

‘Waste cotton
fabric

o€ peus

B Cellulose
A membrane

Carbon fabric

SiC ndnowires on

F60EFE 13H1/2023 £ 7 A/ B ERBFEHE

U4 R ARG TR % T A2 B BE AR O
o MOGTECL L RE BT 45 5 2 B R IR R 52
Wel, 40 R ) RS LI B AN AR B AR A S g R G £
JeoR A K AR S BN AR A, S8 AR A ED g AHL
2B G I AE SR U8, AT AT R AR B, B
1 O R AEORE o ELAn ey S B AR AR IR 47 BUR R — 14
BCAY [R) B LA 8 A IR e S ) 1 ML R A R
AT 2 RT3 P R O T A TR A R B T 3 e T I Y —
M AL

5 Bk G SRR 5T IR

51 SHAEBRERSE

X BEHL T i H 2R W K SR A T &4 n 5
P fith BB AL 45 19 R e o A 45 FiiE 6 M4 ) v, R 0 R 25 A
(SCs) "™ P LA T = 1 Ty 2R 2% Ji 0 1 78 0 e R
KRR T BPSE . R 3T SR 25 405 B %
B T B o RGP R R S T A A B g7 4
MR RS R T YT AR b on B K R
WS T IR B 27 24 R 2 ) L A e A
U 598U R LN, Ji 8 S B —H
JEBF ST I

2019 4F , Zhou %5 I AT 5 46 22 UURR 7 ik 7E R 4L
PRI A T R KR R AR A Bk A
F4) B T AR T O, H R LB AR FR R N 5 mA - em
BF R 6.82 F-cm “MIE S L2, WA 4() PR .

EOE E AR, Y B % 3 mA-em CHE i #

+SiC

PEDOT

B i

kY o .

SICE@PE nanowires -

s T

B4 U RBYE R e B (o) L0 A 4 T BUB B0 J7 3 s (b) 3T S i A AL P 510 10 2 b S04 P B 1 A B 5 () st
4K 2 W 51 ) g

Fig. 4 Textile-based supercapacitors. (a) Method of depositing nickel on the surface of the cotton cloth™; (b) fabricating process of the

flexible fabric electrode based on electroconductive mesoporous carbonized clothes™; (c) fabricating process of the carbon fabric

with SiC nanowires
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Fig. 5 Textile-based sensors. (a) Fabricating process of capacitive flexible pressure sensor’; (b) fabricating process and working

mechanism of the piezoresistive pressure sensor’*”;(c) fabricating process and working mechanism of the electronic skin based on

the piezoelectric, triboelectric, and piezoresistive theory”";(d) fabricating process and the schematic diagram of the capacitive
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