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Figure S1. SEM images of NNA at (a) low and (b) high magnifications (top view).

Figure S2. Top view SEM image of MoO3@NNA electrode.

Figure S3. Side-view SEM images of VO2@NNA at low (a) and high (b) magnification.



Figure S4. Morphological study on NNA@VO2 nanostructure. (a). TEM image of NNA@VO2 

electrode. (b). High resolution image of NNA@VO2 electrode (inset: FFT diffraction pattern 

focusing on VO2 shell). (c). STEM image of a piece of NNA@VO2 nanowire, (d)-(f)

Figure S5. XPS analysis of NNA@VO2. (a). V 2p spectrums of NNA@VO2. (b) O 1s spectrum of 

NNA@VO2. 



Figure S6. Electrochemical performance of NNA@VO2 electrode. (a). CV curves of NNA@VO2 

electrode at different scan rate ranging from 1 mV/s to 100 mV/s. (b). Areal and gravimetric 

capacitance of NNA@VO2 at different scan rate. (c). GCD curves of NNA@VO2 electrode at 

different current densities. (d). Cycling performance of NNA@VO2 electrode at a constant current 

density of 20 mA/cm2.

Figure S7. Morphological study on NNA@MoO3 and NNA@VO2 nanostructures after cycling.

 (a)-(b) and NNA@VO2 (c)-(d) electrodes after 20000 GCD cycles.



Figure S8. The GCD curves of NNA-ASC for 1st, 100th, 1000th, 5000th, 10000th and 20000th 

cycles. 

Figure S9. Digital images of the as-assembled NNA-AAS for driving an LED during bending test. 

(a) After bending the NNA-ASC to 90o by hand and releasing. (b) The NNA-AAS was pressed 

flat after bending.



Figure S10. Ragone plot of NNA-ASC based on the total mass of active materials and area of the 

supercapacitor unit.

Table S1. Comparison on areal capacitance and cycling performance on NNA-ASC and recent 

advanced energy storage energy storage devices. 

Materials Maximized 

areal/volumetric 

capacitance 

Cycling performance Ref

NF-Bi2O3//MnO2-ASC 97 mF cm-2 at 1.5 mA cm-2 85 % after 4000 cycles 1

MoO3/CNT//MnO2/CNT ASC 4.9 F cm-3 at 0.08 A cm-3 83 % after 5000 cycles 2

Fe2O3//MnO2 ASC 0.131 F cm-3 at 0.42 mA cm-3 97 % after 5000 cycles 3

Ni(OH)2 NPL symmetric SC
75 mF cm-2 and 833 F cm-3 at 

50 mV s-1
76 % after 10000 cycles 4

NNA-based MoO3//VO2 ASC
307 mF cm-2 and 6.14 F cm-3 at 

2 A g-1
116.7 % after 20000 cycles

This 

work

Note. NNA: Ni nanowire arrays; NF: nano-carbon fiber; CNT, carbon nanotubes; NPL: 

nanoporous layer;
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