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Abstract: Different from the two-dimensional planar structure of conventional supercapacitors ( SCs , fiber-shaped su-
p p p P
percapacitors (FSCs) have one-dimensional unique format. Therefore, FSCs not only possess high power density, fast

charge-discharge, long cycle life, but also meet with the development of the emerging wearable electronics, e. g

g., minia-

turization, integration and flexibility. In order to optimize the performance of the FSCs and promote such energy storage de-
vices to practical use, many efforts have been devoted to FSCs since their advent. This paper gives a review on the status
quo of the FSCs. Firstly, the basic principle of the FSCs is introduced. Secondly, the configuration of the FSCs is provid-
ed, which is divided into three categories, i. e., parallel, twisted and coaxial design. Thirdly, some typical examples are
described and comparison is made on the electrochemical performance, flexibility and stability. Finally, the remained

problems and challenges are discussed.
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Fig. 1  Schematic illustration of a conventional 2D planar supercapac-
itor (a), and three typical device configurations of fiber-
shaped SCs: two parallel fibers (b) ; two twisted fibers (c¢) ;

single coaxial fiber(d) (28]
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Fig. 2 Low-resolution SEM image of a gold-coated plastic wire cov-

ered with ZnO NW arrays (a) ; higher-magnification SEM

image of the plastic wire, showing arrays of NWs (b) ; a fi-
ber-based supercapacitor (c) ; low-resolution SEM image of

fiber supercapacitors (d)
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Fig. 3 Illustration to the fabrication of a highly stretchable, fiber-

shaped supercapacitor with a coaxial structure
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Fig. 4  Schematic illustration for designing of highly flexible co-

axial fiber supercapacitors based on Ni wire
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Fig. 6 The biscrolling method, precursors and derived structures for PEDOT/MWNT yarns
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Fig. 7 Schematic illustration showing the fabrication process of CuO@ AuPd@ MnO, NWs
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Fig. 12 Schematic illustrations of the photocharging (a) and dischar-

ging (b) processes of the self-powering energy fiber
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Fig. 13 Schematic illustration of the structure of all —solid - state,

P3HT:PCBM PEDOT:PSS

coaxial and integrated fiber device. The left and right sec-
tions correspond to the polymer solar cell and electrochemi-

cal supercapacitor parts, respectively
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Fig. 14 Weaving into a glove (the yarn supercapacitor was 5 ¢cm long)
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Fig. 15 Textile is woven by fiber supercapacitor: (a) photograph of
a transparent supercapacitor textile, ( b) photograph of a
supercapacitor textile being lifted up by a tender flower. ,
(¢) photograph of a supercapacitor textile being curved with-

out damage
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Fig. 16 ~ Schematic illustration of the structure and display function of

the electrochromic, wearable fiber-shaped supercapacitor.
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Fig. 17 Energy storage textile woven from electrochromic fiber-shaped supercapacitors during the charge-discharge process
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