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Abstract  
p-NiO/n-ZnO transparent  heterojunction diode is prepared by the continuous film deposition using RF 
magnetron sputtering technique and processed into a chemical sensor element by photolithography 
pattering and chemical etching. This structurally designed p-NiO/n-ZnO junction diode, whose junction 
interface is exposed to the atmosphere, has a response to VOCs (volatile organic compounds) in 
atmosphere. Furthermore, its  VOC sensing performance is extremely enhanced when the sensor 
element  is operated under deep UV light irradiation (<300nm). Independent of the polality of the 
applied bias, the current passing through the junction interface rapidly decreases by the introduction of 
benzene or other aromatic VOCs. Photo-driven electron transport between photo-excited VOC 
adsorbates and valence band (VB) of p-NiO plays an important role for this sensor operation. 
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Introduction 
From the viewpoint of maintenance of safe 
environment, there is currently great interest in 
the R&D of compact-sized VOC (volatile 
organic compounds) monitoring systems with 
high reliability, rapid response and lower power 
consumption. Since the first proposal of an gas 
sensor devise based on oxide semiconductors, 
their simple structures have been attractive 
candidate for VOC monitoring systems for the 
use of air quality monitoring. 
Recently, sick building syndrome is recognized 
as a serious social problem [1]. Benzene, 
toluene or other aromatic VOCs are etiological 
compounds for this strange disease. For 
preventing the indoor air pollution by these 
compounds, the reliable sensing system for 
aromatic VOCs is in great demand. However, 
aromatic VOCs are thermodynamically stable 
and they are difficult to be detected by 
traditional gas sensing devices. If it were 
possible, the sensor operation would require 
elevated temperatures. High stability in 
aromatic ring prevents the full or partial 

oxidation of aromatic compounds under the 
moderate temperature conditions. For this 
reason, traditional gas sensor materials are not 
so sensitive to aromatic VOCs. 
In the present study, we will propose a new 
concept for detecting aromatic VOCs by using 
oxide semiconductor pn heterojunction diode. 
The point to be devised is how to activate 
aromatic VOC adsorbates over a junction 
interface. Here, it is examined whether photo-
activation or electro-activation of aromatic 
VOCs is giving rise to the VOC sensing 
performance of the pn junction diode. Through 
the careful evaluation of the VOC sensing 
performance, we will discuss the VOC sensing 
mechanisms of  the pn junction diode under d.c. 
bias. Both photo and electro activation 
processes are suggested to be required for 
VOC sensing in this system. Photo-driven 
electron transfer from π* excited states of 
aromatic ring adsorbate to the pn junction 
interface would be deeply related to the novel 
VOC sensing mechanism in this system. 
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