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Figure S1 Optical Photographs of GePs crystal piece used for temperature dependent
electrical conductivity measurement. (a) Side view of the GePs crystal piece. The thickness of

the piece is about 1.1 mm. (b) The top view of the GePs crystal piece.
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Figure S2 AFM characterization of the GePs nanoflakes. (a) Representative AFM images of

the GePs nanoflakes. (b) The corresponding height profiles of the GePs nanoflakes.



Figure S3 (a) Cross-section SEM image for GePs film with a ~0.74 um thickness composed
by liquid-exfoliated GePs nanoflakes. (b-d) Different magnification optical photographs

showing the surface morphology of the GePs film.
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Figure S4 Resistivity test of GePs film at room temperature in the voltage window from —1 to

+1 V.
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Figure S5 CV curves of the GePs ASSP device at various scan rates range from 0.005 to 0.05

(a), 0.1 t0 0.7 (b), 10 to 70 (c), and 100 to 500 V s! (d), respectively.
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Figure S6 Plot of the discharge current density as a function of the scan rate for GePs ASSP.
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Figure S7 The gravimetric capacitance of GePs ASSPs at different scan rates.
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Figure S8 GCD curves at current density of 0.8 A cm= with a IR drop of 15 mV.
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Figure S9 The photograph of flexible GePs ASSP under different bending states (0 to 180°).

0° (a), 30° (b), 60° (c), 90° (d), 120° (e) and 180° ().
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Figure S10 CV curves (a) and capacitances ratio (b) of GePs ASSP exposed to air for a week.
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Figure S11 EIS of GePs ASSP device. Inset shows the high frequency range part.
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Figure S12 Capacitance retention of GePs ASSP device at ultrahigh scan rate of 100 V s’!

after 5 000 cycles. Inset shows CV curves of the 1st cycle and 5 000th cycle.
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Figure S13 EIS tests of GePs ASSP device after 1st cycle and 10 000th cycle.
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Figure S14 The XRD pattern of GePs film after electrochemical measurements.
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Figure S15 The SEM images of the GePs electrode: (a) before cycling; (b) after cycling. The

corresponding cross-section images are given as the insets.

Table S1 Comparison of 2D materials in terms of structure and electrical conductivity

Material Structure Electrical conductivity (S m)
Graphite! P63/mc 3.3x10>-2x10°
BP! Cmca 0.2-3.3x10?
< - 5
TiS, P 1.4x10
WTe,3 Pmn2, 1.5x10°
TaS,* P63/mmc 0.9-0.76x10°6
TaSe,* P63y/mmce 0.833-0.71x10°
NbS,* P63y/mmc 0.83-1x10°
NbSe,* P63/mmc 0.83-1x10°
GePs - 2.4x10°
R3m




Table S2 Comparison of the performance parameters (zy, f,) of various ECs for AC-line

filtering.
Electrode ) fo Electrolyte
(ms) (Hz)
GeP5 0.29 3390 Gel
-SSCs
ErGO 0.238 4210 Liquid
- SSCs?
G/CNT 0.82 1343 Liquid
- MSCs®
CNT 0.5 1995 Organic
- SSCs’
EG/PH1000 1.5 708 Gel
- SSCs#
CB 1.56 641 Liquid
-SSCs’
PiCBA 0.27 3620 Gel
- MSCs!?
PEDOT 33 400 Gel
- MSCs!!

SSCs sandwich-supercapacitors; MSCs: micro-supercapacitors; ErGO: electrochemical
reduced graphene oxide; G/CNTCs: graphene/carbon nanotube carpets; CNTs: carbon
nanotubes. EG/PH1000: grapheme/conducting polymer; CB: carbon black; PiCBA:
azulenebridged coordination polymer framework; PEDOT: porous conducting poly (3, 4-
ethylenedioxythiophene).
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