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Supplementary Figure:
1. Figure S1
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Figure S1: (a) Equipment for our experiments. (b) Closer image for our equipment.
Here we show our equipment for experiments. We use a computer to send
Arduino program to Microcontroller Unit (MCU) and charge MCU, then MCU will
control the motor which is charged by a common voltage-stabilized source. We can
change velocity by computer and change pressure by adjusting height of the
piezometer. Voltage and current output are measured by Keithley 2010 system. When
we start the motor, the needle bounded on the piezometer will slide over the surface of
the silicon wafer along the rail. The screw applies a fixed force on the piezometer,

which ensures the controlment of both speed and pressure.



2. Figure S2
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Figure S2: (a) Voltage output when the needle is circling around the rough silicon
surface at pressure of 50.0 MPa and velocity around 0.2 m/s. (b) Current output when
needle is circling around the silicon surface at pressure of 50.0 MPa and velocity

around 0.2 m/s.

In order to prove that the direct current is output by our generator, here we show
power output of circling movement of needles which possesses lower acceleration.
We can see that the power output of circling movement is more stable than that of

rectilinear motion, demonstrating the direct current is indeed generated.



3. Figure S3

Figure S3: SEM images of different silicon wafers (a) A smooth silicon wafer after
being slid (b) A rough silicon wafer after being polished and cleaned. (c) A rough
silicon wafer after being polished without being cleaned ethyl alcohol. (d) A 10 times
zoom-in image of one section in c.

Supplementary Figure S3a is the 500x image of smooth silicon wafer without
needle’s sliding. Supplementary Figure S3b is the 500x image of polished silicon
(polished by abrasive paper) after being cleaned by ethyl alcohol. Supplementary
Figure S3c is the 500x image of polished silicon without being cleaned by ethyl

alcohol. Obviously, there are many scratches unevenly on the surface of silicon. More



details can be seen in Supplementary Figure S3d, which is a 5000x image of the same

silicon surface.



4. Figure S4
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Figure S4: (a) Supplemental data for the current output between smooth/rough silicon
wafers and Ag/Al/Cu at speed of 0.2 m/s and pressure of 50.0 MPa. (b)
Supplementary data for the voltage output between rough silicon wafers and Fe/Au/Pt
at speed of 0.2 m/s and pressure of 50.0 MPa. (c) Supplementary data for the voltage
output between rough silicon wafers and Ag/Al/Cu at speed of 0.2m/s and pressure of
50.0 MPa. (d) Supplementary data for the current output between GaAs wafers which
possess low/high surface states and Fe at speed of 0.2 m/s and pressure of 50.0 MPsa.
Here we show some supplemental data for current/voltage output for needles
made of different materials. We can see that current output between these materials
(Ag, Al, Cu) and silicon shares the same tendency with Fe, Au and Pt. However, all

kinds of materials/silicon Schottky generator outputs lower voltage beyond 100 mV



due to lower Fermi level difference caused by higher surface states as shown in Figure
S4b and S4c. Figure S4d shows current output of GaAs/Fe Schottky generators which
possess high/low surface states. Here passivation of GaAs within the active area was
realized by remote NHs plasma treatment for 5 min with 120 W 27.5 MHz RF

generator.™



5. Figure S5
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Figure S5: (a) The voltage output between smooth silicon with high resistivity /Fe
needle at pressure of 200.0 MPa and velocity of 0.8 m/s. (b) The current output
between smooth silicon with high resistivity/Fe needle at pressure of 200.0 MPa and
velocity of 0.8 m/s. (¢) The energy band diagram of two materials (Fe/silicon with
high resistivity). (d) The energy band diagram of the Schottky barrier inside the
generator.

Here we use p-type silicon with a resistivity of 25.5 - 42.5 Qm™ (baron doped,
orientation <100>, resistivity: 0.001 - 0.005 Q-cm™, argentum back contact, no bias
voltage), which means it possesses Fermi level of 4.72 — 4.75 eV under ideal
conditions. The voltage output here is 1 order of magnitude higher than that silicon of

0.001- 0.005 Q-cm™/Fe Schottky generator, however, it gets 2 orders of magnitude



lower current output which makes the power output lower than previous one. It is
interesting to note that it has opposite power direction with silicon of 0.001 - 0.005
Q-cm™. Energy band diagram is shown in ¢ and d, as the built-in electric field gets
opposite direction, the power output shares the same direction. As work function is
dependent on the cleanliness degree of the surface,’® We infer that the work function
of silicon increases after being polished, then rough silicon of 25.5 - 42.5 Q-cm™/Fe

Schottky generator outputs forward current.



5. Figure S6
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Figure S6. a) Current output for silicon sliding on Fe film. b) Voltage output for
silicon sliding on Fe film. ¢) Current output for Fe needle sliding on silicon. d)
Voltage output for Fe needle sliding on silicon.

All the experiments here are under the velocity of 0.4 m/s and pressure of 50.0 MPa

(applied to silicon in (a)(b) and Fe needle in (c)(d)).
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