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SWIR (Short-wave infrared) detectors are widely used in Si Photonics, medical devices, LiDAR sensors, 

and quantum computing. Especially, In0.53Ga0.47As has been used to detect SWIR wavelengths due to 

lattice-matched InP wafer and high absorption coefficient. The PIN and APD structures are widely used in 

the In0.53Ga0.47As photodetector. However, there are challenges in the detection of weak light since PIN 

does not provide any internal gain and APD suffers from the high operating voltage with a large excess 

noise [1]. To solve the aforementioned problems, Photo-FETs, which have middle internal gain and low 

operating voltage, have been researched. Recently, organic and 2D material-based Photo-FET structures 

have been widely studied, but these materials are unsuitable for the SWIR region due to low mobility [2]. 

In our previous research, In0.53Ga0.47As based Photo-FET were fabricated by using wafer bonding 

technology, and optical properties with various device channel lengths were investigated. However, a 

decrease of Iph was observed at the saturation voltage region. We have assumed that the In0.53Ga0.47As 

interface and oxide trap led to a decrease of Iph. 

In this study, to optimize the optical properties of the Photo-FET, the In0.53Ga0.47As MOS capacitor was 

fabricated and C-V curves are measured to evaluate the Dit and slow trap density. Figure 1 shows 

In0.53Ga0.47As Photo-FET structure and cross-section. Figure 2 shows the C-V curves with post-deposition 

annealing (PDA) and post-metal annealing (PMA) conditions at 350 oC for 10min. Figure 3 shows Dit at 

PDA and PMA in 350 oC conditions calculated with the Terman method. This research proposes MOS 

interface condition optimized Dit and slow trap to evaluate the optical property of In0.53Ga0.47As Photo-FET. 
 
 

 

  
Fig.1 Photo-FET structure and 
cross-section 

Fig.2 W/high-k/Al2O3/In0.53Ga0.47As MOS 
capacitor with PMA and PDA C-V curve 

Fig.3 Dit of W/high-k/Al2O3/In0.53Ga0.47As 
MOS capacitor 
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