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Scheme S1. Fabricated actual device 
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Fig S1. FESEM images (a), Mo (a1), S (a2), Zn (a3) distribution of Zn-MoS2, FESEM 

images (b), Mo (b1), S (b2), Zn (b3) distribution of Fe-MoS2, EDS spectra of Zn-MoS2 

(c) and Fe-MoS2 (d). 
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Fig S2. XPS results of Mo (a), S (b) for MoS2, Zn-MoS2 and Fe-MoS2. 

Further, cyclic current–voltage (I–V) measurements have been performed in 

the dark environment as well as under illumination to study the transport of charge 

carriers through the device from -5V to +5V. In the I-V hysteresis the trace path 

denoted as 0V to -5V and retrace path as -5V to 0V.  Here we observed that the 

photoconduction were enhanced under illumination in forward bias and area of 

hysteresis enhanced in reverse bias for the passivated devices. This can be explained 

by the obtained hysteresis I-V curve on the basis of charge 

transport(trapping/detrapping) properties of the photodiode. Here the role of Fe and 

Zn passivation layer acts as nano structuring, leads the surface defects/traps present in 

it. Under the light illumination, we observed the no photovoltaic effect as the device 

has no open circuit voltage. Thus, the fraction of photogenerated charge carriers are 



expected to be trapped in the surface defect states. On the reverse current, the trapping 

rate could be depended on the flow of current through the device and the number of 

empty traps. But in the forward current, it depends on the density of filled states. Thus, 

the passivated photodetectors capture the photo generated electron-hole pairs and 

recombines at the interface gets easier leads the enhanced photoconduction of the 

devices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig S3. Cyclic current-voltage (I-V) characteristics of MoS2, Zn-MoS2 and Fe-MoS2. 
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Fig S4. Wavelength dependent photocurrent and rectification ratio. 

 

Fig S5. Temporal response at bias voltage of 1.5 and 4.5 V of MoS2, Zn-MoS2 and Fe-

MoS2. 

For MoS2, the current lies in the range of 10-6 A, however under illumination, 

the slight increment in magnitude is observed for all temperatures than under dark. For 

Fe-MoS2, no significant enhancement between dark and light illumination with respect 

to applied temperature has been observed. But in case of Zn-MoS2, under illumination, 

the values are increased tremendously to mA range at all temperature and the 
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maximum achieved value is 0.171 x10-3 A at 323 K. This huge increment in the 

photocurrent is not only been raised from the light illumination, but also the effect of 

applied temperature. This indicates that the device could perform as 

photothermoelectric based detectors.  

 

Fig S6. Temperature dependent (I-V) characteristics of MoS2, Zn-MoS2 and Fe-MoS2. 
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