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. Problem

Scalability «—— Sustainability

The scalability and sustainability challenges of traditional chips are becoming increasingly
apparent as Al models grow in size and complexity. The semiconductor industry has historically
relied on Moore's Law - the observation that transistor density doubles roughly every two years
- to deliver performance improvements. However, as we approach the physical

limits of silicon-based transistor miniaturization (with features now just a few /‘
nanometers in size), this approach is yielding diminishing returns while
requiring exponentially more power. Training a single large language model can
now consume as much energy as hundreds of homes use in a year, and the carbon footprint of
these computations is becoming a serious environmental concern. The current trajectory of
power consumption in computing, if based on traditional chip architectures, is simply not
sustainable from both an economic and environmental perspective.

Current cooling solutions for these chips rely heavily on conventional methods like heat sinks,
fans, and liquid cooling systems, which themselves consume significant power and add to the
overall energy burden. For instance, data centers running Al workloads typically require
massive air conditioning systems that can consume almost as much power as the computing
hardware itself. Liquid cooling solutions, while more efficient than air cooling, still face
fundamental limitations in heat transfer capacity and require complex plumbing
systems that add to infrastructure costs. The thermal resistance between the
chip's internal layers and the cooling solution creates "hot spots” that can lead
to thermal throttling, where the chip must reduce its performance to prevent
damage, further reducing computational efficiency. Al's environmental impact is
expected to escalate considerably, with the global Al energy demand projected to exponentially
Increase to at least 10 times the current level and exceed the annual electricity consumption of
a small country like Belgium by 2026. In the United States, the rapidly growing Al demand is
poised to drive data center energy consumption to about 6% of the nation’s total electricity
usage in 2026, adding further pressure on grid infrastructures and highlighting the urgent need
for sustainable solutions to support continued Al advancement.

These cooling challenges become even more pronounced in large-scale Al training facilities,
where thousands of chips might be running simultaneously. The heat density in these facilities
can exceed 50 kilowatts per rack, pushing the limits of what traditional cooling
technologies can handle. The industry's current approach of simply adding more
cooling capacity is creating a vicious cycle: more powerful chips require more
cooling, which requires more energy, which generates more heat, requiring even
more cooling. This unsustainable spiral is reflected in the fact that major Al training
runs can now consume millions of kilowatt-hours of electricity, with some estimates
suggesting that a single large language model training session can generate a carbon
footprint equivalent to the lifetime emissions of five average American cars.
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Al model builders have been making Al algorithms smarter by either increasing the size of the
model or by increasing the amount of data required to train them. However, the growth in the
required computation is at a scale that traditional electronics cannot catch up with.

US data center demand is forecast to grow by some 10 percent a year Data center power demand
until 2030.
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lll. Customer Segments

We market Aurora’s technologies to companies, in a business-to-business (B2B) model. We
identify three key customer segmentations for Aurora’s photonic computing chips below.

Primary Segment: Leading Artificial Intelligence Companies

Aurora’s primary customer segment includes leading companies that have made @ OpenAI
Artificial Intelligence technologies, and those who prioritize it in their consumer

products. Our goal is that these companies switch their existing chipset A
iInfrastructure with Aurora’s novel approach of using photonics to relay " =" g
information, allowing for an increasingly optimized technological and energy approach. These
companies are predicted to exhibit rapid growth. The benefits of Aurora computing chips lie in

its ability to power scalable, capable futures for consumer oriented Artificial Intelligence

solutions, boosting enterprise profits and innovation for decades to come.

Secondary Segment: US-based Semiconductor Producers

Aurora’s secondary customer segment includes companies that are @M@ﬂ@@ﬁf\w{x
already in the busines§ of {‘nass pr?ducing semiconductors and chips MEDIATEK
for a vast array of applications. Major players in the US-based @E@@&@@M‘mwu D)/A
semiconductor industry are located in California’s Silicon Valley and

include NVIDIA, Qualcomm, and Intel. These companies can use our technology to
advance their own products, such as cell phones, televisions, and computers. Aurora will
revamp the innovation landscape by reaching out to existing entities in the

0

semiconductor industry so that everyone can experience the next generation of
computing. O}



Tertiary Segment: Corporate Technology Developers

Aurora’s tertiary customer segment includes technology developers

&
such as Apple, Google, Oracle, and Salesforce. These companies are ' mgmmg

pushing the boundaries of innovation in their respective niches,
and we at Aurora want to be a part of that. By marketing our
product to these organizations, we can increase integration of
photonic computing in a wide array of consumer technologies.

IV. Unique Value
Proposition _

-

Photonic computing chips offer several fundamental advantages that directly address the
limitations of traditional electronic chips by using light instead of electrons to process and
transmit information. In photonic chips, light waves can pass through each other without
interference, enabling true parallel processing through the same physical space—something
iImpossible with electronic signals. This dramatically reduces the energy needed for computation
since photons require virtually no energy to travel through waveguides, unlike electrons
moving through copper traces which face resistance and generate heat.

The thermal advantages of photonic computing are particularly significant. Since photonic
operations generate minimal heat compared to electronic transistors, they drastically reduce
cooling requirements. Photonic chips can operate at much higher frequencies (potentially
reaching the terahertz range) without the thermal constraints that plague electronic systems.
This higher operating frequency translates to faster processing speeds without the
corresponding increase in heat generation that would occur in traditional electronic chips.
Additionally, because light beams can carry multiple signals simultaneously through wavelength
division multiplexing (WDM), a single photonic waveguide can replace multiple electronic
Interconnects, further reducing power consumption and heat generation.

When applied specifically to Al workloads, photonic computing offers unique capabilities for
performing simultaneous operations—the fundamental building blocks of artificial intelligence—
with unprecedented efficiency. Complex computations can be performed nearly

instantaneously using optical interference patterns, dramatically accelerating Al training and
inference while consuming orders of magnitude less power than electronic alternatives. This
architectural advantage, combined with the inherent energy efficiency and thermal benefits of
photonics, creates a path toward sustainable scaling of Al computing power that simply isn't
possible with traditional electronic architectures. 04




We outlined a SWOT analysis for this new technology to examine its strengths, weaknesses,
opportunities in the market, and potential threats.

Advantages of Photonic Computing

Speed: Photons travel at the speed of light, enabling optical computing systems to
perform computations much faster than electronic counterparts

Energy Efficiency: Optical computing consumes less energy than electronic
computing since photons experience minimal resistance and do not generate heat
during data transmission

Parallelism: Light-based systems inherently support parallel processing, allowing
multiple computations to be performed simultaneously, leading to significant
performance gains for Al tasks

Scalability: Optical components can be integrated densely on a chip, enabling the
development of compact and scalable optical computing architectures suitable
for Al hardware

Opportunities and Potential Applications

Deep Learning: Optical computing can accelerate training and inference tasks for
deep neural networks, enabling faster model training and real-time Al applications
Image and Video Processing: Optical computing is well-suited for tasks such as
Image recognition, object detection, and video analysis due to its high-speed
processing capabillities

Natural Language Processing: Optical computing can enhance the performance
of natural language processing algorithms by enabling rapid text analysis and
translation

Sensor Data Processing: Optical computing can process large volumes of sensor
data from loT devices and environmental sensors in real-time, facilitating data-
driven decision-making

Quantum Computing: Optical computing techniques are also being explored for
quantum computing applications, promising breakthroughs in Al algorithms and
optimization problems

Challenges and Considerations

Integration Complexity: Integrating optical components with existing electronic
hardware poses technical challenges related to compatibility, alignment, and
signal conversion

Manufacturing Costs: Optical components such as lasers and photodetectors
can be expensive to manufacture, hindering the widespread adoption of optical
computing technology

Signal Noise: Optical signals are susceptible to noise from environmental factors
such as temperature fluctuations and optical imperfections, requiring robust 05
error-correction techniques




V. Solution

Aurora provides a variety of products using our patent-pending technology. Through our proprietary
four-step workflow, our photonic-powered chips deliver unparalleled speed, reliability, and
efficiency in computing solutions.

How our chips operate

STEP 1 o g

o Chips use photons instead of electrons, so
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Product Offerings

Ember

How it works: Single-core photonic processing unit with silicon photonics, Basic
wavelength division (4 channels), Hybrid electronic-photonic design with
integrated laser source, Standard silicon waveguides for light transmission
Applications: loT devices and sensors, Computer vision in consumer devices, Small-scale machine
learning tasks

Features: Processing speed: 100 TOPS (Tera Operations Per Second), Power consumption: 5-10 W,
Integrated photonic memory buffer; 2GB, Basic computing acceleration

Cost Structure: Manufacturing cost: $40-$60 per unit, Retail price: $150 - $200, Volume pricing
available for purchases of 1000+ units, Target margin: 60 - 65%

Soleil

channels, Dedicated photonic memory interfaces, Proprietary low-loss waveguide
technology, Integrated optical switching matrix

Applications: Data center acceleration, Real-time Al inference, Scientific computing, Financial
modeling, Medical imaging processing

Features: Processing speed: 500 TOPS, Power consumption: 20-30W, Integrated photonic
memory: 8GB, Advanced error correction, Temperature range: -10°C to 85°C, Form factor: 35mm x
35mm, Multi-chip scaling support

Cost Structure: Manufacturing cost: $200-250 per unit, Retail price: $800-1000, Volume pricing
for 500+ units, Target margin: 70-75%

Halo

How it works: Quad-core photonic processing architecture, Ultra-dense WDM
(32+ channels), Full photonic interconnect fabric, Integrated frequency comb
source, Advanced phase control systems, Quantum-compatible optical circuits
Applications: Large language model training, High-performance computing, Quantum computing
iInterface, Advanced Al research, Real-time complex simulation

Features: Processing speed: 2000+ TOPS, Power consumption: 50-70W, Integrated photonic
memory: 32GB, Advanced error correction and redundancy, Temperature range: -20°C to 95°C,
Form factor: 50mm x 50mm, Multi-rack scaling capabillity, Real-time monitoring and optimization
Cost Structure: Manufacturing cost: $800-1000 per unit, Retail price: $3000-4000, Custom
pricing for data center deployments, Target margin: 75-80%

All three of our advanced chip offerings share common advantages that make any one of them a
great fit for various levels of computing demand. Since they are all powered using photonic
computing, they boast significantly reduced heat generation compared to electronic chipsets. As a
result, they have lower requirements for cooling infrastructure and better energy efficiency, They

also have much faster data movement and future-proof architecture for supporting upgrades to
meet the ever-expanding capabillities of artificial intelligence. They also are in-built with software
compatibility with major Al frameworks in the existing marketplace. 07



V1. Conclusion

The fundamental limitations of traditional electronic computing have become increasingly
apparent as Al workloads grow more demanding. Current chips, based on moving electrons
through silicon, face severe thermal and power constraints. The enormous energy requirements
of Al computation, combined with inefficient cooling solutions that themselves consume
significant power, have created an unsustainable cycle where data centers consume millions of
kilowatt-hours of electricity and generate massive carbon footprints. Traditional cooling
methods, whether air-based or liquid, struggle to manage heat densities that can exceed 50
kilowatts per rack, leading to thermal throttling and reduced performance.

Photonic computing emerges as a transformative solution to these challenges by utilizing light
instead of electrons for computation and data movement. By enabling true parallel processing
through wavelength division and generating minimal heat during operation, photonic chips can
dramatically reduce both power consumption and cooling requirements. The ability to perform
operations through optical interference patterns makes them particularly well-suited for Al
workloads, while their capacity for high-frequency operation without thermal constraints
enables unprecedented processing speeds. The technology's inherent advantages in data
movement efficiency, with the ability to transmit multiple signals simultaneously through a single
waveguide, directly addresses the energy and thermal bottlenecks that plague traditional
electronic systems.

Our innovative three-tiered approach to photonic computing solutions - Ember, Soleil, and Halo
- provides a comprehensive pathway for organizations to adopt this revolutionary technology.
Starting with the entry-level Ember at $150-200, designed for Al and loT applications with its
single-core architecture and 100 TOPS processing speed, organizations can begin their transition
to photonic computing. The mid-range Soleil, priced at $800-1000, offers enhanced capabilities
with its dual-core design and 500 TOPS processing power, perfect for data center acceleration
and professional computing needs. At the enterprise level, the Halo chipset, priced at $3000-
4000, delivers extraordinary performance with its quad-core architecture and 2000+ TOPS
processing speed, making it ideal for large language model training and quantum computing
interfaces.

Investment Ask

To accelerate our go-to-market strategy and scale production, we are seeking an investment of
$2 million for a 2.5% equity stake in the company. These funds will be allocated toward finalizing
development, expanding manufacturing capacity, and driving strategic partnerships with industry
leaders like Apple, Google, and Salesforce. By partnering with us, you join a transformative journey
to redefine computing and unlock substantial returns in a rapidly expanding market. We aim to
catalyze a new era of innovation, ensuring that photonic computing becomes the cornerstone of
the next wave of technological progress. Together, we can illuminate a sustainable, 08
scalable, and transformative future in computing technologies.




Return on Investment (ROI) Calculations - $M

Metric Year1-2025  Year2-2026 Year3-2027  Year4-2028  Total
Total Revenue 25 100 200 300 625

Net Profit 375 20 50 84 Il 18778
RO 0.093 05 125 2] 3.94

https://hbr.org/2024/07/the-uneven-distribution-of-ais-environmental-impacts
https://www.nature.com/articles/d41586-024-03408-z

https://www.forbes.com/sites/arielcohen/2024/05/23/ai-is-pushing-the-world-towards-an-
energy-crisis/

https://kleinmanenergy.upenn.edu/commentary/podcast/why-ai-consumes-so-much-energy-
and-what-might-be-done-about-it/

https://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-
means-for-climate-change/

https://www.weforum.org/stories/2024/07/generative-ai-energy-emissions/

https://techhg.com/2023/05/what-is-optical-computing-explained/
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