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It is commonly observable that, nowadays, „state-of-the-art” infrared photodetectors 
are based on narrow-band-gap semiconductors, i.e.: HgCdTe or InSb [1,2]. However, 
after discovery of graphene in 2004, a monolayer to few layers of sp2 bonded carbon in 
a honeycomb lattice, the extensive studies of its potential application have been 
performed [3]. This is due to the fact that grapheme is characterized by very high 
intrinsic carrier mobility (in theory over 200 000 cm2Vs) with a good mechanical and 
thermodynamic stability [4,5]. raphene seems also to be a good candidate for 
potential application in a variety of optoelectronic and photonic devices. The graphene-
based photodetectors, due to its unique band structure, can exhibit relatively ultrawide 
range of operational wavelengths, with high operating speed [6]. 

In this work we report the technology of infrared photodetectors based on graphene 
layers (Ls). In the course of this work the first step was the design of photolithography 
mask-set in order to the fabrication of test structures. The designed mask-set is 
compatible with 2-inch semiconductor substrates and enables the fabrication of test 
devices with critical dimension (CD) of the order of 23 µm. Moreover, the design was 
divided into two different shape of conductive paths, namely ‘fingers’ and ‘meanders’, 
which may results in photoresponse difference. An asymmetric metallization scheme 
was also adopted to break the symmetry of internal electric-field profile in 
conventional graphene field-effect structure. It allows also for the fabrication of test 
structures with freedom of the choice of conductive materials due to the “lift-off” 
technique which was selected as the method for metallization. After ‘classical’ positive 
photolithography step for graphene active area by means of Reactive Ion Etching (RIE) 
process in oxygen (O2) based plasma and both conductive materials fabrication, the 
next step is the passivation layer deposition and fabrication of co-planar waveguides 
for high-frequency characterization. The top-view of particular module of the mask-set 
with test structures is presented in Fig. 1, while the fabricated photodetector with 
Aluminium (Al) and Titanium (Ti) as the conductive materials is depicted in Fig. 2. 

In the course of this work the fabricated photodetectors based on graphene will be 
carefully characterized by means of electrical (current-voltage characteristics – I-V), 
structural (Scanning Electron Microscopy – SEM), as well as optical methods. All 
observations and findings will be carefully examined and described in order to 
formulate the concluding remarks on the feasibility of graphene in ultra-fast infrared 
photodetectors. 
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Fig. 50. The top view of single module allowing the fabrication of different test structures 
based on graphene layers. 

 

Fig. 2. The optical micrograph of fabricated photodetector based on graphene monolayer. 
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