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A Study on the Application Trends
of Next-Generation Solar Cells and the Future Prospects of
Smart Textile Hybrid Energy Harvesting Devices
: Focusing on Convergence with Industrial Materials
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Abstract In this paper, we analyzed the latest research trends, challenges, and potential
applications of next-generation solar cell materials in various industrial fields. In addition, future
prospects and possibilities of Smart Textile Hybrid Energy Harvesting Devices that will supply
electricity by combining with wearable IoT devices are presented. The hybrid textile energy
harvesting device fused next-generation solar cells with tribo-piezoelectric devices will develop into
new ‘Convergence Integrated Smart Wear by combining the material itself with wearable IoT
devices in the era of the 4th industrial revolution. The next-generation nanotechnology and devices
proposed in this paper will be applied to the field of smart textile with an energy harvesting
function. And we hope it will be a paradigm shift that evolves into creative products which provide
Al services such as medical & healthcare by convergence with the future smart wear industry.
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Flg. 1. Schematlcs of (a) SIot—D|e-Coatlng, (b)Ultrasonic
-Spray—Coating and (c) Inkjet-Printing process
for thin film solar cells

A EHOJ:X* A= o:]o}_,_
Aol 2 W= AEA A
AUtk o= Z2A4A AYE HFHA L= tEA HF
& 7INIC R slRE gRe dhd} aEHQ B FAA] At

£ 718 &+ S Aotk 28 F"(Spin
Coatlng)-q' Fig. 1 (a) )\"4'01_?’_%(810'[ Die
Coating), (b) 2XZH|o]Z¥(Spray Coating), (c) Y3
A ZHY (nkjet Printing) 9] ufQ 7St AL 4l
B 5740l 7hssto] W2 vlgo s AE FH O AlE
= AT & e O]qu] ATH7-91.

A 7] SRR = A2 7I5E B FAAeL H]
wsto] g £/Jo] 10004 ol &1, B¥dE &5
sto] H715 YAkl L7435 (Active Layer)d] FA7}
FHnmE o gFol AAREL FHQE TRt Ao
& A& 7kssh, 7P $lojAle /A AA717IG%
ARIAIE 2 2FE] A A7 AL =N
A 71t 4= qioh 43 Hojl= o] @o| EgE
I /FEakE A 7)ete] iAol Bls) 471 H
FHA9] oA G&o] v 2 Holt}. 514
9 UlerleS S8 A € FRAY B[R
HO=E 18% ol =2 olvAHgt a8 2= 7]
gAY B AAnrE BaET 10

3 7lmolt 4kl

8T 4 Ut Bl

Fig. 2. A photo of solar powered tents and a bag
covered by flexible organic solar
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ig. 3. A photo of ‘Organic Solar Trees’ from
BELECTRIC
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Fig. 4. ‘Swiss Tech Convention Center come from
dye—sensitized solar cells integrated into
the facade in panels made by Solaronix
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Fig. b. A semi-transparent and flexible perovskite
solar cells with contrasting levels of light
transparency
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Fig. 6. Wearable solar cloth and fashion ornaments
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Fig. 7 a) Photograph of a textile perovskite solar
cell (scale bar 1cm). b) Schematic
illustration to the fiber—shaped solar cell
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Fig. 9. lllustration of the overall structure of the fiber
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