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Figure S1. SEM image of cross-sectional RGO membrane, showing the layer-by-layer 

morphology with thickness of 1.378 µm. 

 

 

Figure S2. Cumulative pore volume as a function of pore width measured using nitrogen 

adsorption isotherm of RGO. 
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Figure S3. Cycle ability test of RGO all-solid-state supercapacitor measured by galvanostatic 

charge/discharge at the current of 0.2 mA, in terms of specific areal capacitance as a function 

of cycle number. 

 

From the EIS measurement, the frequency responses of capacitances (CA and CVol) are 

estimated using the following equation: 
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where f is the frequency and Z"(f) is imaginary part of the impedance. The CA and CVol are 

plotted as a function of frequency, as presented in Figure 4c.  

The specific volumetric capacitance of the RGO supercapacitor can be described by 

using C'(f) and C"(f), which are expressed as functions of frequency
2
: 
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where C'(f) and C"(f) are the real and imaginary parts of specific capacitance, Z'(f) is the real 

part of the impedance, and |Z(f)| is the absolute value of the impedance
1
.  
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Figure S4. (a), Areal and volumetric capacitances as functions of frequency. (b), Plots of the 

real and imaginary parts (C’ and C”) of specific volumetric capacitance versus frequency. 

 

 

Figure S5. (a), Galvanostatic CD measurement of all-solid-state supercapacitor with RGO 

electrode thickness of 1.378 µm at 0.5 mA. (b), Volumetric capacitance of RGO all-solid-state 

supercapacitor as a function of current density. The thicknesses of the supercapacitor RGO 

electrodes are 10, 105, 1378 nm, respectively.  
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