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The equation for evaluating the electrochemical performance of supercapacitors. The area 

specific capacitance CA, GCD, was calculated using Equation (1) based on the constant current 

charge and discharge curves： 

𝐶𝐴,𝐺𝐶𝐷 =
I∆t

A∆V
                              （1） 

where CA, GCD is the area-specific capacitance, I is the current, ∆t is the discharge time, A is the 

effective area of the electrode, and ∆V is the potential window after excluding the IR drop. 

The area energy density EA and area power density PA are calculated using Equations (2) and 

(3), respectively： 

𝐸𝐴 =
1

2
× 𝐶𝐴,𝐺𝐶𝐷 ×

(∆V)2

3600
                       （2） 

𝑃𝐴 =
𝐸𝐴×3600

∆t
                            （3） 

where CA, GCD are area specific capacitances at different current densities, ∆V is the potential 

window after IR drop is excluded, and ∆t is the discharge time. 

Coulombic efficiency is calculated from 5000 charge/discharge cycles recorded at a current 

density of 0.2mA/cm2 using equation（4）： 

𝜂 =
𝑇𝑑

𝑇𝑐
× 100%                           （4） 

where 𝜂，𝑇𝑑𝑎𝑛𝑑𝑇𝑐 represent Coulomb efficiency, discharge time and charge time. 
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Figure S1. Geometry of electrodes with inserted finger structure 

Table S1. Dimensional parameters of electrodes with finger insert structure（except for the two sides 

for easy clamping of the lugs） 

Location Dimension (mm) 

Overall dimensions（a×b） 13.6×20.4 

Width of the pad（c） 2.5 

Finger electrode length（d） 10.5 

Finger electrode width（e） 1.5 

Vertical Gap between finger electrodes（f） 0.6 
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Figure S2. SEM images of (a) LIG, (b) a-LIG -280, (c) a-LIG -400, (d) a-LIG -560 and (e) a-LIG -

1120. 
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Figure S3. (a) Cyclic voltammetry curves of LIG, (b) a-LIG-0/ MnO2, (c) a-LIG-280/MnO2, (d) a-LIG-

400/MnO2, (e) a-LIG-560/MnO2 and (f) a-LIG-1120/MnO2 in a potential window from 0 to 1.0 V with 

scan rates ranging from 10 to 100 mV/s. 
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Figure S4. (a) Constant current charge/discharge curves for LIG, (b) a-LIG-0/MnO2, (c) a-LIG-

280/MnO2, (d) a-LIG-400/MnO2, (e) a-LIG-560/MnO2 and (f) a-LIG-1120/MnO2 in the potential 

window from 0 to 1.0 V for a current density range of 1 to 5 mA/cm2. 
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Figure S5. Cyclic voltammetry curves of (a) a-LIG/MnO2-150s, (b) a-LIG/MnO2-300s, (c) a-

LIG/MnO2-600s and (d) a-LIG/MnO2-1000s in a potential window from 0 to 1.0 V with scan rates 

ranging from 10 to 100 mV/s. 
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Figure S6. (a) Constant current charge/discharge curves for a-LIG/MnO2-150s, (b) a-LIG/MnO2-300s, 

(c) a-LIG/MnO2-600s and (d) a-LIG/MnO2-1000s in a potential window from 0 to 1.0 V for a current 

density range of 1 to 5 mA/cm2.  
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Figure S7. Assembly of multiple devices in parallel and series configurations. (a) Single-stage and series 

CV curves of a-LIG/MnO2 @a-LIG at 10 mV/s scan rate. (b) Single-stage and series GCD curves of a-

LIG/MnO2 @a-LIG at a scan rate of 0.1 mA/cm2. (c) Single-stage and parallel CV curves of a-LIG/MnO2 

@a-LIG at a scan rate of 10 mV/s. (d) Single-stage and parallel GCD curves of a-LIG/MnO2 @a-LIG at 

0.1 mA/cm2 scan rate. 
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Table S2. Comparison of electrochemical performances for various laser-processed IMSC devices 

Material Electrolyte 
Areal capacitance 

(mF/cm2) 

Energy density 

(µWh/cm2) 
Ref. 

a-LIG/MnO2 

@a-LIG 
PVA/H3PO4 18.82 at 0.2 mA/cm2 2.61 This work 

LIG PVA/H3PO4 5.00 at 0.05 mA/cm2 0.64 [1] 

LIG 1 M H2SO4 4.00 at 20 mV/s 0.51 [2] 

LIG PVA/H2SO4 9.00 at 0.02 mA/cm2 1.13 [3] 

Fs-LIG PVA/H3PO4 0.80 at 10 mV/s 0.07 [4] 

B-doped LIG PVA/H2SO4 16.50 at 0.05 mA/cm2 2.11 [5] 

MoS2-LIG PVA 14.00 at 10 mV/s 1.82 [6] 

N-doped LIG 

with PEDOT 
PAAK/KOH 0.79 at 0.05 mA/cm2 0.06 [7] 

MnO2//Fe2O3 1 M KOH 8.39 at 20 mV/s 1.68 [8] 

rG/SPANI//rG PVA/H2SO4 3.31 at 10 mV/s 0.30 [9] 

MnO2/PPy//  

V2O5-PANI 
PVA/LiC ~7.33 at 0.05 mA/cm2 ~2.45 [10] 
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