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I. Calculation of the Device Parameters

Table 2 in the main text lists a few device parameters that were calculated. The capacitance of 

oxide is calculated from .
𝐶𝑜𝑥 = (𝜀𝑆𝑖𝑂2

𝜀0)/𝑇𝑜𝑥

The on and off current is the average current of the corresponding region in the Ids vs. Vds plot. 

The Ion/Ioff ratio is simply the ratio of the on and off current, and the On-state resistance is the 

average resistance from the on state region. 

The mobility is determined from the following equation:

, which is the standard equation used to calculate the 
 𝐼𝐷 = 𝜇𝐶𝑜𝑥

𝑊
𝐿

(𝑉𝐺𝑆 ‒ 𝑉𝑇)𝑉𝐷𝑆, 𝑓𝑜𝑟 |𝑉𝐷𝑆| ≪  (𝑉𝐺𝑆 ‒ 𝑉𝑇)

MOSFET biased with a small drain-to-source voltage in the linear region. 

Resistivity (ρ) is based on the device diameter and the resistance at Vg=0 V. In our case, the 

FeS2 thin film is highly doped, and the carrier concentration of the device can be calculated from 

.
𝑛 =

1
𝑞𝜇𝜌

II. Structure characterization and optical properties of FeS2 thin film on quartz substrate 

200 300 400 500 600

 

 

In
te

ns
ity

 (a
.u

.)

Raman Shift (cm-1)

 Quartz

337

371

422

2



Figure S1. Raman spectrum of FeS2 thin film on quartz. 

360 420 480 540 600 660 720 780 840

25

30

35

40

 

 Reflection (%)
 Transmittant (%)
 Absorbance

Wavelength (nm)

25

30

35

40

 

0.4

0.45

0.5

0.55

0.6

0.65

Figure S2. Optical properties of FeS2 thin film on quartz.

The optical measurement is conducted by a Lambda 20 (Perkin Elmer) UV/VIS 
Spectrophotometer. The result is a direct measurement of the sample with the substrate. Hence 
the reflection and transmittant of the substrate is not remove.
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