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1

2 Figure S1. Schematic process of fabrication of the graphene/PEDOT microsupercapacitor 

3 (MSC) (Area: 4.68 cm2).
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1

2 Figure S2. (a) Specific capacitance as a function of the scan rate, (b) Ragone plot of the 

3 previous literature for the mass loading of 3-layer graphene/PEDOT nanocomposite MSC.

4

5 The mass loading of the 3 layer graphene/PEDOT MSC is 1.8 mg. Using alpha step, we can 

6 measure the thickness of the 3 layer graphene/PEDOT MSC (20.7 ± 4.4 µm), as shown in 

7 Figure 2f. The area of MSC was 4.68 cm2. According to the mass, area and the thickness of 

8 the 3 layer graphene/PEDOT MSC, we can calculate and obtain the density of 

9 graphene/PEDOT MSC (0.19 g cm-3). In addition, the specific capacitances (Cspe) of the 3 

10 layer graphene/PEDOT MSC could be calculated from the CV curves according to the 

11 following equations:1 

12

13

14 where, m is the mass of active materials, v is the potential scanrate, ∆V is the potential 

15 window in CV, i(V) is the voltammetric current. The Cspe of graphene/PEDOT MSC was 

16 about 60.7 F g-1. The calculated power and energy density were ranged from 0.11 up to 0.62 

17 kW kg-1 and from 2.78 up to 12.14 Wh kg-1 respectively.

𝐶𝑠𝑝𝑒=
1

𝑚 ∙ 𝑣 ∙ ∆𝑉∫𝑖(𝑉)𝑑𝑉
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1

2 Figure S3. Properties of the graphene/PEDOT characterized by (a) XPS spectra, (b) XRD 

3 pattern.

4

5

6 Figure S4. Electrochemical properties of the layered graphene/PEDOT MSCs, respectively 

7 (a) CV curves at scan rates from 1 to 100 mV·s-1, and (b) Galvanostatic charge-discharge 

8 curves at current densities from 0.05 to 0.5 mA·cm-2. 
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1 Calculations

2 The following equation was used for calculating the profile of the graphene/PEDOT 

3 microsupercapacitors:6–8

4

5 ● The areal capacitance ( ) / volumetric capacitance ( ) can be calculated via the 𝐶𝐴 𝐶𝑉

6 equation, 

7                   …………………………………………..(1)
𝐶=

𝐼 ∙ ∆𝑡
∆𝑉 ∙ 𝐴(𝑜𝑟 𝑉)

8

9     = Constant current used for charging and discharging𝐼

10    = Discharge time∆𝑡

11   = The operating voltage range ∆𝑉 

12    = Area of the graphene/PEDOT electrode𝐴

13    = Volume of the graphene/PEDOT electrode𝑉

14

15

16

17

18

19



6

1 ● The real ( ) and imaginary ( ) parts of the complex capacitance vs. frequency 𝐶'(𝜔) 𝐶''(𝜔)

2 can be calculated via the equations: 

3
𝐶'(𝜔) =

‒ 𝑍''(𝜔)

𝜔|𝑍(𝜔)|2

4
𝐶''(𝜔) =

𝑍'(𝜔)

𝜔|𝑍(𝜔)|2

5     = The real part of the impedance𝑍'(𝜔)

6   = The imaginary part of the impedance‒ 𝑍''(𝜔)

7        = The pulsation𝜔

8

9 ●  is calculated by the equation: 𝜔

10 𝜔= 𝑓 ∗ 2𝜋

11  = Frequency range from 100 kHz to 0.01 Hz𝑓

12

13 ● The Coulombic efficiency ( ) is based on the following equation:𝜂(%)

14
𝜂(%) =

𝑡𝐷
𝑡𝐶
× 100

15  = The discharging times𝑡𝐷

16  = The charging times 𝑡𝐶

17 ● The volumetric energy density  (Wh·cm-3) and power density  (W·cm-3) are calculated 𝐸𝑉 𝑃𝑉

18 by the following equations: 
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1
𝐸𝑉=

𝐶𝑉 ∙ (∆𝑉)
2

7200

2
𝑃𝑉=

𝐸𝑉 ∙ 3600
∆𝑡

3    = The volumetric capacitance …… (1)𝐶𝑉

4   = The operating voltage range ∆𝑉 

5    = The discharging times. ∆𝑡
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1

2 Figure S5. SEM images of 3-layers graphene/PEDOT nanocomposites MSC (a) before and 

3 (b) after 2,500 cycling test. 

4

5

6 Figure S6. Digital images of the all-solid-state microsupercapacitor device at different 

7 bending radius (ρ = 7, 5, and 3 mm). 
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