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Figure S1. Left panel: Comparison of Raman spectrum of the CVD single-layer graphene (blank 
line) and monolayer graphene scroll (blue line). Right panel: Comparison of Raman spectrum of the 
monolayer graphene scroll (blank line) and trilayer graphene scrolls (blue line). 

 
Figure S2. Fabrication procedure of the tribopotential-gated GSFET array. 
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Figure S3. AFM (atom force microscopy) of the monolayer graphene (left panel) and trilayer gra-
phene scrolls (right panel). 

 
Figure S4. Raman characteristic of graphene under strain. Left panel: comparison of Raman spec-
trum of the CVD single-layer graphene under no strain (blue line) and under a 5% strain (green 
line). Right panel: comparison of Raman spectrum of the trilayer graphene scrolls under no strain 
(blue line) and under a 5% strain (green line). 
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Figure S5. Electrical properties of GFET/GSFET under strain deformation (a) Output curve (left 
panel) and transfer curve (at the given VD=0.1 V, right panel) of GSFET under no strain deformations. 
(b) Output curve (left panel) and transfer curve (at the given VD=0.1 V, right panel) of GSFET under 
5% strain deformations. (c) Output curve (left panel) and transfer curve (at the given VD=0.1 V, right 
panel) of GFET under no strain deformations. (d) Output curve (left panel) and transfer curve (at 
the given VD=0.1 V, right panel) of GFET under 5% strain deformations. 

 
 

Figure S6. Left panel: comparison of Raman spectrum of the CVD single-layer graphene under room 
temperature (blue line), 30℃ (red line) and under a 5% strain (green line). Right panel: comparison 
of Raman spectrum of the tri-layer graphene scrolls under room temperature (blue line), 30℃ (red 
line) and under a 5% strain (green line). 

 
Figure S7. Triboelectrical performances of GFET/GSFET by tribo-potential between ion gel and 
PTFE (a) Circuit diagram of tribotronic GFET/GSFET sensor contact with PTFE. (b) Output curve 
(left panel) and transfer curve (at the given VD=0.1 V, right panel) of GFET powered by tribopotential 
between ion gel and PTFE under no strain deformations. (c) Output curve (left panel) and transfer 
curve (at the given VD=0.1 V, right panel) of GSFET powered by tribopotential between ion gel and 
PTFE under no strain deformations. 
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Figure S8. Schematic illustration of degradation of triboelectric responsiveness of trilayer GSFET 
comparing to monolayer graphene FET. 

 

 
Figure S9. The ID response time of the GSFET. 

 

 

E0 E1 E2 E3

E0

-q2-q1 -q4-q3

EDL

46.20 46.22 46.24 46.26 46.28
12

16

20

24
 

Time(s)

O
ut

pu
t  

cu
rre

nt
(μ

A)

46.5 46.6 46.7 46.8 46.9
12

16

20

24
 

Time(s)

O
ut

pu
t  

cu
rre

nt
(μ

A)

15ms15ms


