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gate bias of FET operate the device (Standby power
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sy Utilizing the triboelectrification between } It is possible to sensing conductor and
two different materials insulator
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Device structure

PDMS : friction layer

- lon gel : gate dielectric
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Planar coupling ITO : bottom gate electrode
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Working Mechanism
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» Cations migrate to the ITO-graphene interface in order
to screen the negative charges

» Anions migrate to the graphene-ion gel interface and
accumulate holes in the graphene channel
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Positive potential is applied to the ion gel dielectric
Electrons are accumulated in the graphene channel
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® Graphene Tribotronics for Touch Screen Applications

Touch Response with a force of 2.9 N
Vi =05V
- Al - Nylon - PTFE
125F B 150l Touch i
100} 125] |
75} ! —_ [
< 109
50 | = 75}
25l _3 50F ‘
‘ P
ol L eleage
ol
gsia Release
0 5 10 15 20 0 5 10 15 20
Time (s) Time (s)
120
80
—~ 40
<
2 o
—3-40
<
-80
120




Graphene tribotronics for electronic skin and touch screen
applications

Touch Response and Stability
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»> Tribotronic touch sensor can detect touch stimuli as low as < 1 kPa

» Saturation in the current modulation at pressures in excess of = 20 kPa is due to saturation in
the triboelectric charges

—_ 20F N Release\ 180: S el
< .ol i 160}
Q ! : : Touch\ 140
g o | |
Llo_ [ AL A :.: 3y ~ 2 " :"9. 15'0. <=_ 100:
20F g H Response—l e 80
— ’ Time 0 60"
<:,‘_ 10 m ~30msv < 4o}
— 1 11 20F
L) 1 : ]

?jﬁ | s 49 50 U Caemp

8 500 1000 1500 2000
Time (s) Cycles

—
o

=h -
N .
-

-9

(=]



Graphene tribotronics for electronic skin and touch screen
applications

Sensor Array
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