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Quantum cascade lasers (QCLs) play a vital role as laser emitters in the mid-infrared (MIR) and terahertz regions [1]. They are compact, fast, coherent semiconductor-based sources with broad applications in spectroscopy, monitoring, communications, diagnostics, and security [2]. QCLs require high power, causing self-heating. Reducing the pumped area helps lower the driving current [3], which in turn reduces self-heating. Additionally, high-quality deep mesa structures with smooth waveguide sidewalls help minimize lateral current spreading and optical losses [4]. Besides waveguide design, metal choice and interface purity are critical for QCLs. A high-vacuum system was developed for oxidation-free Cu–Cu bonding on GaAs waveguides, which can improve QCL efficiency and performance. [5]. In this study, the wet etching process was optimized using GaAs samples to fabricate mesa structures for the development of QCLs. The fabrication process began with spin-coating the sample surface with photoresist (PR) at 3000 RPM, followed by a soft bake step. The waveguide was designed using Layout Editor software, and pattern transfer was performed with a maskless lithography system (Heidelberg Instruments µMLA). Exposed PR regions were developed using developer, while the unexposed areas underwent a hard bake to enhance resist durability. For the etching step, various solutions were prepared and optimized, and the sample was immersed in the solution. After etching, the sample was rinsed with deionized water and dried with nitrogen gas. Residual PR was removed using acetone. The depth of the etched regions was optimized depending on etching time and measured using a surface profilometer. Figure 1 shows an SEM image of one of the samples, the wet etching process yielded well-defined mesa sidewalls, confirming a controlled and uniform fabrication.
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Figure 1. SEM Image of the fabricated Mesa
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