Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2020

Development of stretchable metallic glass electrodes

Haijie Xian'!?, Lichao Li'?3, Ping Wen'!?, Haiyang Bai!>**, and Weihua Wang!>34"

Yanhui Liu!234*

! Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China

2 Songshan Lake Materials Laboratory, Dongguan, Guangdong 523808, China

3 Beijing Advanced Innovation Center for Materials Genome Engineering, University
of Science and Technology Beijing, Beijing 100083, China

4 Center of Materials Science and Optoelectronics Engineering, University of Chinese

Academy of Sciences, Beijing 100049, China



—s— Resistance : 14
—=— Relative Change ./.—-l" —~a—a—a—n
s {2
00k g
— Is
200 L— . . L P
0 5 10 15 20
400 50
After 500 cycles / lis
300 - . 110
— _./.__l—l-—i—i—l" los
S 200 F“"'/. L . {00
- 0 5 10 15 0 =
@ 400 0 9
Q After 800 cycles s
P o
T 300 j: 105 of
o : =
‘o P L S o
& 0ol r=l T TETTT ; joo g
o 0 5 10 15 20
400 .
After 1000 cycles /
300 105
200 gt 400
0 5 10 15 20
450 : a
After NaOH B
= '—""/: o 440
350 - ././' los
— loo
300 L2 h . ; ]
0 5 10 15 20

Figure S1 Change of electrical resistance with applied strain for biaxial MG-electrode

after stretching-unstretching cycles and immersion in 1.5 mol/L NaOH solution for 24
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Figure S2 AFM image (a) and AFM cross-section profile (b) of the uniaxial MG-

electrode with healing layer. SEM image (c) and reconstructed height map image (d)

of the biaxial MG-electrode.
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Figure S3 (a) Change of resistance with applied strain for Pdg;Si;o flat MG film (inset)

and Pdg;Si;9 MG-electrode achieved by biaxial folding. (b) SEM images of Fe;sSigB 3

metallic glass wrinkle structures achieved by uniaxial and biaxial folding.
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Figure S4 Electrical resistance change with stretching strain for biaxial MG-electrode

after immersion in 1.5 mol/L NaOH solution for 24 hours.



Table S1 Summary of electronic performance of reported stretchable electrodes.

Resistance
. change at Transparency
) ) Conductivity
Conductive materials (S/em) 15% (Yes/No) Reference
cm
stretching
strain (%)
Ag nanoparticles and 3012 115.1% N 0
0
graphene oxide 2600 73.3%
Ag nanoflowers 4000 344% No [2]
V)
Ag nanowires 4018 14.5% No [3]
1500 12%
22000 275%
Ag salts No (4]
7040 260%
Ag flakes 542 10.5% No [5]
38800 20.8%
Ag-Au nanowires 69400 27% No [6]
41850 16.4%
. 1 1289
Au nanoparticles 6000 8% No [7]
170000 126%
11000 9
Au nanoparticles 33.6% No [8]
1800 189.3%
Carbon nanotube and silver 5710 280.6% No [9]
Poly(3,4-ethylenedioxythio-
¥ Y Y 40 30% No [10]
phene) PEDOT
PEDOT and graphene oxide 1010 670% Yes [11]
0.83 1% Yes
Carbon nanotube [12]
1.08 0.5% No
Carbon nanotube 2000 12.5% Yes [13]
Carbon nanotube 1 5% No [14]
Carbon nanotube 10 3% No [15]
0.0022 2%
. 0.0022 16%
Poly(3-butylthiophene-2,5-
. Almost no Yes [16]
diyl) P3BT
4.002 change
(0.001%)
Carbon nanotube 342 2.55% No [17]
Graphene 1800 50% Yes [18]
Graphene foam 10 7.5% Yes [19]
Graphene 5000 8.1% Yes [20]
Ag nanoparticles 5400 6% No [21]
Graphene 16000 25% Yes [22]
) 4919 96.8%
Ag nanoparticles No [23]
3727 101.7%




46700 174.7%

Ag nanowires No [24]
40000 100%
Au-TiO, nanowires 16000 100% No [25]
Cu—Ag nanowires 1220 3.6% No [26]
Ag flakes 738 27.2% No [27]
Carbon nanotube 57 42.5% No [28]
poly(3,4-
ethylenedioxythiophene) 0.127 49 No 29]
polystyrene sulfonate
(PEDOT:PSS)
1667 5.4%
Au nanosheets 10000 30% No [30]
15385 30%
Au nanomeshes 18868 6.9% No [31]
Uniaxial MG-Electrode 108 2.3% Yes This work
Biaxial MG-Electrode 1014 4.3% No This work
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