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Figure S1. Photo images showing the change in diameter of the SEBS elastomer with various 

extension. 
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Figure S2. Cyclic voltammograms of a yarn type pseudocapacitor using mixed-layered 

electroactive materials composed of 3-layered RuO2 and 2-layered MnO2 at scan rates of 5, 

10, 20, 50, and 100 mV s-1 in a 1 M Na2SO4 solution.  
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Figure S3. Magnified SEM images of the stretchable pseudocapacitor yarn (a) before, and (b) 

after stretching the yarn. 
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Figure S4. A photo image showing the preparation of the MWNT sheet from the MWNT 

forest. 
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Figure S5. A cross-sectional SEM image of the stretchable pseudocapacitor yarn. 
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Supplementary 
Video S1.avi  

Video S1. The video clip shows that repeated stretching and releasing of the pseudocapacitor 

yarn. 
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< Calculation > 

Specific capacitance in the dimension of farad per gram based on the cyclic voltammogram 

can be calculated from the following equation: 

 (Equation S1) 

where, Q in Coulomb is the area of the closed cyclovoltammetric curve; V in volt is the 

applied potential window; v in V s-1 is the scan rate; and m in gram is the mass of 

electroactive materials. If the MWNT sheet is the only electroactive material, m can be 

calculated from the areal mass of the MWNT sheet of 2.7 g cm-2. Similarly, the specific 

capacitance can also be calculated from the charge/discharge curve, referring to the following 

equation: 

 (Equation S2) 

where, I represents the applied constant current in ampere, and t is the discharging time in 

second. V and m are the same as described above. Additionally, the specific energy and 

power are calculated by the following equations, respectively.1,2  

 (Equation S3) 

     (Equation S4) 

 Volumetric void fraction denoted by collective porosity in the text is defined by the 

following equation with assuming that: the stretchable pseudocapacitor yarn is a cylindrical 

structure with a smooth surface; the volume of NPs on each MWNT sheet layer is the same 

as each other; and the volume of the SEBS core is invariable. 
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The denominator of the equation is determined by subtracting the volume of the SEBS core 

from that of the pseudocapacitor yarn. The numerator could be determined, if the densities of 

each NPs and MWNT sheet were available. Densities of RuO2, MnO2, and the densified 

MWNT sheet are 6.97, 5.026, and 0.8 g cm-3, respectively.3 Note that the calculation uses an 

averaged density of the electroactive NPs.  
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