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Figure S1. Room temperature characteristics of the FET device #A2: Source-drain
current-voltage (Ips-Vps) characteristics of the FET plotted (a) on linear scale, (b) on
semi-logarithmic scale as a function of back gate voltage (Vy). (c) Vg dependence of Ipsat
Vps = 0.1V, plotted on semi- logarithmic scale. (d) Vg dependence of zero bias contact

resistance (R).
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Figure S1 shows the room temperature characteristics of the device #A2. Source-
drain current-voltage (Ips-Vps) characteristics as a function of back gate voltage (V) are
shown in Figure S1(a). It can be seen that Ips-Vps are linear and symmetric, suggesting
ohmic contacts for this device. Figure S1(b) shows the same Ips-Vps curves plotted on
semi-logarithmic scale. The Vgdependence of Ips at Vps= 0.1 V is plotted in Figure S1(c).
Ips increases with increasing Vg and shows an on/off ratio ~10° at Vps = 0.1 V. Figure
S1(d) shows V4 dependence of two-probe resistance (R). The R shown here has two
contributions: two contact resistances and the channel resistance. The R decreases with
Vg and shows a saturation trend at Vg= 60V.
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Figure S2 Schottky barrier height calculation for the FET device #B1 at Vy= 0 V: (a) The

3
Arrhenius plot, In (IDS / TE) vs. 1000/T as a function of source-drain voltages (Vps). (b)

Source-drain voltage (Vps) dependence of slopes (-Ea/1000kg) extracted from (a) The

solid lines are linear fits to the experimental data to extract the slope and intercept.
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Figure S3 Schottky barrier height calculation for the FET device #B2 at Vg= 0 V: (a) The

3
Arrhenius plot, In (IDS / TE) vs. 1000/T as a function of source-drain voltage (Vbs). (b)

Source-drain voltage (Vps) dependence of slopes (-EA/1000kg) extracted from (a) The

solid lines are linear fits to the experimental data to extract the slope and intercept.

3
Figures S2(a) and S3(a) show Arrhenius plots, In (IDS/ TE) vs. 1000/T as a

function of source-drain voltages (Vps) for the devices #B1 and #B2, respectively, and

figures S2(b) and S3(b) show source-drain voltage (Vos) dependence of slopes (-

Ea/1000kg) for the devices #B1 and #B2. The procedure for estimating Schottky barrier
height (SBH) is described in main text. The SBHs estimated from the devices #B1 and

#B2 at Vg= 0V, are found to be 26.0 and 24.6 meV, respectively.
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Figure S4 Schottky barrier height (SBH) calculation for the FET device #C1 at various

Vg (a) Room temperature source-drain current-voltage (Ips-Vps) characteristics of the

3
FET at various Vg. (b) The Arrhenius plot, in (IDS/ TE) vs. 1000/T as a function of

source-drain voltage (Vps). (c) Source-drain voltage (Vps) dependence of slopes (-
Ea/1000kg) extracted from (b). The solid lines are linear fits to the experimental data to

extract the slope and intercept. (d) Vqdependence of SBH to extract flat band SBH.

Figure S4 shows the FET characteristics for device #C1. To calculate the SBH,
we measured Ips-Vps curves as a function of temperature and Vy. Figure S4(a) shows Ips-

Vpscurves as a function of Vgat room temperature. It can be noted that Ips-Vps curves are

3
almost linear. Figure S4(b) shows Arrhenius plots, In (IDS/ TE) vs. 1000/T as a function

of source-drain voltages (Vps). It is worth to note that with increasing Vps, the slope
changes from negative to positive, which can be clearly seen in Fig. S4(c). We plotted
activation energy as a function of Vpsand fitted the data by linear function to extract SBH.

The SBH for device #C1 is estimated to be 30.1 meV at zero-bias, which is in the same



range as estimated for other devices. Figure S4(d) shows Vqdependence of SBH. The flat-
band SBH estimated using linear fit is found to be 21.8 meV.

The SBHs estimated for all four devices are almost the same, which shows
consistency and reproducibility of our results and indicates that devices fabricated using
MoS: channels directly grown on the substrate via CVD technique can result in low SBH
due to less defects and/or contamination as compared to transferred or exfoliated MoS>

as discussed in the main text.
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Figure S5. The temperature (T) dependence of zero-bias two-probe resistance (R) as a

function of back gate voltage (Vy).

Figure S5 shows the temperature dependence of two-probe resistance (R) as a
function of Vy. The R shown here has two contributions: two contact resistances and the
channel resistance. One can note that at Vg= 0 V, the R is of the order of few MQ and
increases with decreasing temperature. At the low temperatures, the resistance exceeds
100 MQ as the device goes in the off state. The R falls off abruptly with an application of

Vg and is almost constant (in high temperature regime), which reflects ohmic behavior of



the contacts, resulting from low SBH. The R decreases with increasing Vg positively,
which indicates the n-type behavior of FET devices as expected.



