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Light-based processors (LBPs) represent an emerging frontier 
in computing, offering faster speeds and lower power 
consumption through the use of optical signals. As industries 
shift towards AI, quantum computing, and high-performance 
data processing, the demand for these advanced processors is 
growing. However, the commercialization of LBPs faces 
challenges like high production costs, scalability, and market 
adoption. Engineers, particularly in device development and 
product applications, will play a crucial role in overcoming 
these hurdles and shaping the future of computing 
technologies.

Introduction

LBPs employ optical components like silicon waveguides, 
indium phosphide modulators, and germanium 
photodetectors to enable high-speed, energy-efficient 
computing. Device development engineers (DDEs) design 
these components while addressing challenges such as 
nanoscale light scattering and thermal interference from 
electronics [3]. Advanced fabrication techniques, including 
electron-beam lithography and plasma etching, enhance 
precision and reliability. DDEs integrate expertise in optical 
physics, materials science, and emerging fields like quantum 
computing and AI. Innovations such as graphene-enhanced 
components and AI-driven design tools aim to improve 
scalability and efficiency. Overcoming material limitations (e.g., 
heat management) and refining fabrication processes are 
critical to balancing performance and sustainability, 
positioning LBPs as key to next-generation computing.

Device Development Engineer

LBPs, using optical signals instead of electrical ones, could 
offer significant advantages in processing speed along with 
power efficiency. As the AI market grows, light-based 
processors are becoming crucial in high-performance 
computing and big data. Additionally, silicon photonics 
advancements are facilitating integration across multiple 
industries, including electronics and telecommunications. 
However, challenges as high production costs and market 
uncertainty remain. Despite these, the growing demand for 
AI and quantum computing could promise a bright future 
for light-based processors [7] [8].

Semiconductor Product Manager

A product applications engineer (PAE) collaborates with 
customers to design customized solutions, requiring skills 
in programming, system integration, and project 
management. The light-based processors technology is 
important nowadays as it has brought significant 
advantages in data transmission [10]. For PAEs, they need 
to master optical architecture, opto-electronic co-design, 
material analysis and optimization, optical algorithms for 
the emergence of optical processors. To acquire these 
skills, PAEs should pursue internships for practical 
experience and advanced education or certifications in 
optical computing and computer science [11]. 

Product Applications Engineer

Light-based processors enhance 
computing efficiency via optical signals, 
with small-scale adoption expected in 10 
years and broader use beyond. For Product 
Cost Engineers, key focus areas include 
material development, manufacturing 
processes, and cost forecasting as 
technology reshapes future cost structures.

Product Cost Engineer Conclusion
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Light-based processors have the potential to 
revolutionize computing by meeting the 
growing demand for faster, energy-efficient 
processors. To realize this potential, engineers 
have to acquire new skills in optical physics, 
materials science, and quantum computing, 
prompting engineering programs to adapt and 
offer specialized courses. Advancements in 
fabrication techniques and materials will 
overcome current challenges like high 
production costs, allowing LBPs to transition 
from niche applications to mainstream use. With 
continued professional development and 
collaboration, LBPs will become integral to high-
performance computing, reshaping industries.
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Fig. 6 US Silicon Photonics Market [9] Fig. 7 Global Silicon Photonics Market [9] 

Fig. 8 Applications [12] Fig. 9 Integration Vision [13] 

Fig. 10 shows that 
the cost of ASPIC 
and programmable 
PICs increases with 
the number of RF 
components. [14]


