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Abstract: SnO2 microrods exhibited an ultra-fast photo-response 
when light led 402-940 nm was switched on and off. SnO2 mi-
crorods films were prepared with SnCl4 as the starting material. 
We found that increasing light radiation flux decreases the resis-
tance. The effect of radiation on the film will be discussed as 
function of chemiabsorbed oxygen.  

 

     Introduction 

 

Tin dioxide (SnO2) have been widely used for gas sensor (1-3), transparent conductor 
(4) and ultraviolet photodetector (5). 
Nowadays, ultraviolet photodectector have been fabricated with ZnO (6) and SnO2 (7). 
There are a lot of techniques to obtain SnO2 film such as physical vapor deposition, 
magnetron sputtering (8), thermal evaporation (9), spray pyrolysis (10),  laser pulses 
deposition (11) and chemical vapor deposition (12). 
A new generation of SnO2 nanostructures have been produced recently, such as nano-
wires, nanobelts, nanorods, nanotubes and nanowhiskers (13-15). One of the main fea-
tures of these nanostructures is the relationship surface/volume that makes them attrac-
tive to use them as photodetector. The challenge now is to achieve a manufacturing 
process of nanostructures compatible with micromachining processes.  
Commercial semiconductor gas sensors operate at high temperatures (>300° C), be-
cause at room temperature the interaction of gas with the sensor surface is negligible.  
Some authors demonstrated that illuminating metal oxide gas sensors with ultra-violet 
light is a viable alternative to activate chemical reactions at their surface without the 
necessity of heating them (16). 
 
 
 

Experimental Procedure 

 
Films growth: SnO2 microrods were prepared with SnCl4 and urea as the starting 

materials (17). Tin tetrachloride (SnCl4) was chosen as the precursor because they pro-
duce a high-purity sol (18). The as-prepared precursor solution was spinner onto a sili-
con substrate where an interdigital array of gold electrodes had been previously evapo-
rated. The as-coated sensor was then heated at 250º C in air for 2 hs to obtain the film. 
The surface morphology of the films were examined with X-Ray Difraction and Scan-
ning Electron Microscope. 
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The oxides of microstructures materials such as SnO2, possess a large surface-to-
volume ratios . They can cause molecules to be absorbed or desorbed on the surfaces  
of the materials, causing the microrods space-charge layer and band to be modulated 
by the UV- light. 

 

 

 

Figure 1. Typical SEM micrograph of the film 
 

Figure 1 shows a typical morphology of the film where a microstructure formed by 
microrods can be observed. The film shows a high specific surface area, which is a 
prerequisite for gas sensor and a viable alternative to activate chemical reactions at 
their surface with UV-light. Fig 2 shows the XRD patterns of the film. The principal  
phase is cassiterite. 
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Figure 2. XRD pattern of the SnO2 
 

Results and Discussion 

Electrical measurements were performed to determine the behavior of the film. We 
used different leds (402 nm, 462 nm, 631 nm, 940 nm. The films were located in a 
chamber where a led was switched on and off. Changes in resistance film were meas-
ured by electrometer Keithley 6514 and oscilloscope Textronix TDS 1012B.  
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Figs 3 and 4 show the relative resistance vs time with IR and UV illumination. We 
used LEDs from different powers of 23.8 mW to 71.4 mW in the case of UV and 0.92 
mW to 3.22 mW for IR. SnO2 exhibited significant and reversible responses with cha-
racteristic response and recovery time constants of only a few miliseconds  under con-
stant illumination.   
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Figure 3. Time dependence of the  relative resistance under UV irradiation 
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Figure 4.  Time dependence of the  relative resistance under IR irradiation 

 

The kinetic response: We show a typical photo response as function of time when led 
was in on and off state (Figure 5). The resistance relative δR is defined as the relative 
changes in the resistance (δR=R/R0). R0 is the value of the resistance response without 
light exposure. 

The kinetic response of film is ultra fast in the order of milliseconds. In previous work 
the response UV radiation is very slow in the order of hundred seconds (19). 
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Figure 5. Time dependence of the relative resistance under light irradiation 
 

 

Light intensity dependence: Figure 6 and 7 show relative resistance under irradiation 
with different light intensity in air.  
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Figure 6. The relative resistance as a function of the UV light intensity. LEd 402 nm. 
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Figure 7. The relative resistance as a function of the IR light intensity. LEd 940 nm. 
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The δR decay follows an exponential behavior. The δR decay of the film increases as 
the light intensity increases.  

When the LEd was switched to the on the stateand the intensity was increased, the 
oxygen species (O2

- and O- to depending on the temperature) were removed from the 
surface. Finally, when the LEd was was switched to the off state, the oxygen species 
were re-absorbed on the surface. 

 

Conclusion 

The results obtained show that SnO2 thin film have an ultra-fast photo-response for 
light wave of 402 nm-940 nm. 

These results indicate that the photoinduced effect has strong dependency of nano-
structures. 
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