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Fig. S1 (a) IDS-VDS characteristics of the FET measured at varied VG ranging from -20 V to 20 V at a step of 10 V before 

coating with MoO3 layer. (b) The transfer characteristic of the FET (VDS=1 V) before coating with MoO3 layer.

Calculation of the hole mobility/concentration of p-CdS NR: The hole mobility (µh) of the MoO3-coated 

CdS NR FET can be estimated according to the formula: , where Z/L is the ratio of  𝑔𝑚 = ∂𝐼𝐷𝑆 ∂𝑉𝐺 = (𝑍 𝐿)𝜇ℎ𝐶0𝑉𝐷𝑆

channel width to channel length and is equal to 1.15/12.5 for our configuration, and C0 = 1.15×10-8 F/cm2 is the 

gate capacitance per unit area.1 The transconductance (gm) is deduced to be ~ 0.39 μS by fitting the linear part 

of the IDS-VG curve at a fixed VDS of 0.2 V (Inset in Fig. 2(b)). Based on these values, a hole mobility of µh = 

1850 cm2V-1s-1 is obtained for as-prepared p-CdS NR. Then, the hole concentration (nh) is calculated to be 

6.62×1017 cm-3 based on the following relation: , where ρ is the channel electrical resistivity and p is 𝑛ℎ = 1 𝜌𝑞𝜇ℎ

the elementary charge.2 Similarly, the electron mobility (µe) and electron concentration (ne) for u-CdS without 

MoO3 coating can be estimated to be 7.8×10-3 cm2V-1s-1 and 2.11×1015 cm-3, respectively, based on Fig. S1.
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Fig. S2 (a) I-V curves of the p-CdS NR/n-Si heterojunction in dark and under illuminations with wavelength of 450 nm 

and 630 nm (light intensity: ~ 1.1 mWcm-2), respectively. (b) Time response of the heterojunction device to 450 nm and 

630 nm light, respectively.
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