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Specific capacity:

The areal capacity of all thin film electrodes and asymmetric supercapacitor (ASCs) can be 

calculated from GCD curves according to the following equation:1
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where Ca (mC cm-2) represents the areal capacity, I (mA) is the discharge current,  is the integral Udt

area, S (cm2) is the geometrical area of single electrode or ASC device, and U (V) is the potential with 

initial and final values of U1 and U2.

Charge balance:

The optimal areal ratio between positive and negative electrode was altered according to the charge 

balance denoted in equation:
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Where S, C and ΔU are the area, specific capacitance and voltage range for positive and negative 

electrodes.  

Energy and power densities:

The energy and power densities of ASCs device are calculated through the following formulas:
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where E (μWh cm-2) is the energy density, P (mW cm-2) is the power density, and t is the discharge time.
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Fig. S1 Areal capacity of (a) Cu3N thin film electrodes and (b) Cu3N//AC quasi-solid-state ASCs with 

respect to scan rate.

Fig. S2 SEM images of Cu3N thin film electrodes after 20000 cycles.
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Fig. S3 Electrochemical properties of AC negative electrodes: (a) CV profiles at different scan rates, (b) 

GCD curves at different current densities, (c) Areal capacitance as the function of current density, and (d) 

Nyquist plot (inset: the enlarged part in high-frequency region).

Fig. S4 Cycling performance of AC negative electrodes (inset shows the 1st, 10000th and 20000th CV 

curves).
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Fig. S5 (a) Nyquist (inset: the corresponding electrical equivalent circuit) and (b) Bode plots of 

Cu3N//AC quasi-solid-state ASCs.

Table S1 Sample identification and deposition parameters of all thin films by magnetron sputtering

Parameter settings CN-280 CN-320 CN-360 CN-400

Deposition pressure (Pa) 2.0 2.0 2.0 2.0

N2/(N2+Ar) 40% 40% 40% 40%

Substrate temperature (℃) 280 320 360 400

Deposition time (min) 30 30 30 30

Power (W) 250 250 250 250
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Table S2 Overview of TMNs electrodes for supercapacitor applications

Electrode 

materials
Electrolyte

Specific capacity

（capacitance）
Potential Window References

Cu3N film KOH

90.7 mC cm-2 at1 mA cm-2

151.1 mF cm-2 at1 mA cm-2

88.2 mF cm-2 at 100 mV s-1 

0.6 V This work

TiNbN film H2SO4 59.3 mF cm-2 at 1.0 mA cm-2 0.8 V [1]

VN film H2SO4 103.2 mF cm-2 at 100 mV s-1 0.35 V [2]

TiN nanoparticles H2SO4 68.9 mF cm-2 at 1.0 mA cm-2 0.8 V [3]

CrN film H2SO4 31.9 mF cm-2 at 100 mV s-1 0.8 V [4]

CrN film H2SO4 31.3 mF cm-2 at 1.0 mA cm-2 0.8 V [5]

γ-Mo2N film Li2SO4 52.4 mF cm-2 at 10 mV s-1 0.8 V [6]

CrN@NCs@CP H2SO4 132.1 mF cm-2 at 1.0 mA cm-2 0.8 V [7]

CrN film H2SO4 40.6 mF cm-2 at 1.0 mA cm-2 0.8 V [8]

VN film KOH 40.8 mF cm-2 at 100 mV s-1 1.4 V [9]

Mn3N2 KOH 115 mF cm-2 at 1.0 mA cm-2 0.9 V [10]

W2N KOH 75.0 mF cm-2 at 100 mV s-1 1.4 V [11]

TiN KCl 43.5 mF cm-2 at 100 mV s-1 1.0 V [12]

CrVN KCl 37.7 mF cm-2 at 100 mV s-1 1.0 V [13]
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Table S3 Performance comparison with reported TMNs supercapacitor

Electrode materials Electrolyte
Energy density 

(μWh cm-2)

Power density 

(mW cm-2)
References

Cu3N//AC KOH 13.2 4.8 This work

VN//VN KOH 4.6 1.5 [2]

H-TiN NPs//H-TiN NPs H2SO4/PVA 2.65 0.4 [3]

CrN@NCs@CP//CrN@NCs@CP H2SO4 5.28 1.98 [7]

CrN//CrN H2SO4 2  8.7  [8]

VN//VN KOH 0.3 2.4 [9]

VN//VN KOH 3.4 3.3 [14]

VN//VN KOH 10.0 4.0 [14]

VN/CC//VN/CC PVA/KOH 0.11 15 [15]

VN/V2O3/C// VN/V2O3/C KOH 4 0.48 [16]
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