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THE PROMPT: Who are the primary competitors to Volantis (volantissemi.ai). Include private and public

companies, and public companies if applicable.

THE RULING: Volantis Semiconductor is a photonic interconnect company focused on wafer-scale,

directly modulated VCSEL-based optical I/O for AI data centers, not a general AI accelerator or edge

processor. Its primary competitors are Lightmatter, Ayar Labs, Celestial AI, and Avicena (private), and

Marvell and Broadcom (public).
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The Prompt

Who are the primary competitors to Volantis (volantissemi.ai). Include private and public companies, and

public companies if applicable.

The Ruling

Volantis Semiconductor is a photonic interconnect company focused on wafer-scale, directly modulated

VCSEL-based optical I/O for AI data centers, not a general AI accelerator or edge processor. Its primary

competitors are Lightmatter, Ayar Labs, Celestial AI, and Avicena (private), and Marvell and Broadcom
(public).

The ruling accepts Gemini 3.1 Pro's position because it correctly identified Volantis's core technology and

competitive landscape from the outset, using verifiable evidence such as the CTO's background at Ayar

Labs, the $9M seed funding led by Alex Wang, and the company's use of directly modulated VCSELs. The

strongest evidence is that multiple judges confirmed these facts through primary sources like LinkedIn,

PitchBook, and technical publications. The main caveat is uncertainty around the competitive threat level of

Marvell versus Broadcom and whether Avicena's fiber-based approach constitutes direct competition.

Core Analysis

The Photonic Interconnect Thesis

Volantis Semiconductor (volantissemi.ai) is not a general-purpose AI accelerator competing with NVIDIA or

Groq, nor is it a compute-in-memory (CIM) or edge AI chipmaker. It is a photonic interconnect company
developing a "photonic motherboard" that uses directly modulated vertical-cavity surface-emitting lasers
(VCSELs) integrated with silicon nitride or glass-based waveguides to solve the bandwidth and power

bottleneck in AI data centers. The company's stated goal is to "pack the power of a server rack into a

chip-scale package" by replacing electrical interconnects with optical ones, achieving claimed efficiencies of

sub-1 pJ/bit and 10x higher wire density.

This positioning was confirmed by multiple primary sources:

• The company emerged from stealth in October 2024 with a $9M seed round led by Alex Wang (Scale
AI), as reported by Silicon UK and PitchBook.

• The CTO, Roy Meade, was previously the Vice President of Engineering at Ayar Labs, a pioneer in
optical I/O chiplets, as verified by his LinkedIn profile and company disclosures.

• Technical publications in Optica-OPN (July 2025) and Embedded.com (September 2025) describe
Volantis's architecture as using directly modulated VCSELs on silicon nitride substrates, explicitly moving
beyond traditional silicon photonics.
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The competitive battleground is not TOPS/W or inference speed, but optical interconnect metrics: pJ/bit

(energy efficiency), bandwidth density (Tbps/mm), latency per hop, and manufacturability/yield of lasers and

waveguides. The target market is hyperscale AI clusters where electrical interconnects fail at rack-scale

distances (1-10m) due to capacitance and power constraints.

Private Competitors

The primary private competitors are startups pursuing similar photonic interconnect solutions for AI

workloads, categorized by their architectural approach.

1. Lightmatter: The Platform Peer

Lightmatter is the most direct competitor due to its wafer-scale photonic interposer architecture. Its

Passage platform is a 3D-packaged, 300mm wafer-scale optical interposer designed to interconnect up to 48

heterogeneous compute dies (e.g., GPUs, ASICs) on a single substrate. This is the same product class as

Volantis's "photonic motherboard," making them head-to-head platform rivals for the same hyperscaler

design wins. Lightmatter has raised over $400M and demonstrated working systems, positioning it as the

apex incumbent in this space.

2. Ayar Labs: The Chiplet Incumbent

Ayar Labs is the closest DNA match due to shared executive history. Its TeraPHY optical I/O chiplets provide

co-packaged optics for electrical-to-optical conversion at the package level. While Ayar uses a chiplet-based

approach rather than a full wafer-scale interposer, it targets the same bandwidth-density problem and the

same customers (e.g., NVIDIA, Intel, hyperscalers). The fact that Volantis CTO Roy Meade was VP of

Engineering at Ayar Labs suggests that Volantis's technology may be designed to overcome manufacturing

or yield bottlenecks Meade encountered at Ayar, making this a zero-sum talent and IP battle.

3. Celestial AI: The Memory-Disaggregation Peer

Celestial AI's Photonic Fabric is a wafer-scale optical interposer explicitly architected for memory-compute

disaggregation, enabling massive pooled memory architectures. While its focus is on memory rather than

compute-to-compute links, it operates in the same physical layer (wafer-scale photonics) and serves the

same hyperscaler customers. Its technology creates a near-perfect substitute for Volantis's use case, making

it a strategic peer. However, some debate remains on whether it is a direct competitor or an adjacent player,

as its value proposition is memory disaggregation rather than raw compute bandwidth.

4. Avicena: The Physics Peer

Avicena uses microLED-based optical links (BlueFOB) for direct modulation and high-density board-level

interconnects. While Avicena's approach uses fiber bundles rather than on-chip waveguides, it shares

Volantis's foundational belief that traditional silicon photonics (with Mach-Zehnder modulators) is a dead end.

Both companies are attempting to bypass the electro-optic conversion bottleneck via direct emitter

modulation. Avicena has demonstrated 10 Tbps at <1 pJ/bit, matching Volantis's efficiency claims. This

makes Avicena a "parallel disruptor" or "physics peer," competing in the same technological race even if the

product form factor differs.
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5. Quintessent: The Emerging Watchlist

Quintessent is developing tunable laser arrays for dense wavelength division multiplexing (DWDM) in

co-packaged optics (CPO), targeting the same AI datacenter market. It raised $50M in Series A funding and

has shown 1 Tbps/mm bandwidth density at sub-2 pJ/bit in OFC 2024 papers. While its focus is more

component-level, its technology overlaps with Volantis's in enabling high-bandwidth optical I/O. However,

evidence for its competitive threat is secondary and unverified, so it is considered a watchlist rather than core

competitor.

Public Competitors

The primary public competitors are established players in electro-optics and networking silicon that could

crowd out Volantis with "good enough" solutions.

1. Marvell: The Apex Public Threat

Marvell is the dominant public competitor due to its leadership in custom electro-optics for hyperscaler

compute I/O. Its acquisition of Inphi gave it a strong foothold in high-speed optical components, and it

supplies PAM4 DSPs and 800G transceivers to major cloud providers. Marvell is actively developing CPO

solutions and has reportedly lost engineering talent to Volantis, indicating direct competition for the same

design sockets. Its custom silicon business model makes it the most relevant public incumbent.

2. Broadcom: The Secondary Public Threat

Broadcom is a major but secondary competitor due to its focus on co-packaged optics (CPO) for networking

switches (e.g., Tomahawk ASICs) rather than AI compute interconnects. While Broadcom has a

near-monopoly on data center switch ASICs and is bundling CPO with its products, its solutions are

optimized for scale-out networking, not scale-up AI clusters. This makes it less of a direct threat than Marvell,

but its distribution leverage with hyperscalers (Google, Meta, AWS) means it could establish a de facto

standard that locks out novel photonic entrants.

3. Coherent and Lumentum: The Component Displacement Risk

Coherent (COHR) and Lumentum (LITE) are leading suppliers of lasers and VCSELs used in optical

modules. While they are not system-level competitors, they represent a significant displacement risk. If they

vertically integrate into full CPO engines or photonic subsystems, they could bypass Volantis's stack and

compete at the module level. Their component dominance gives them the potential to move up the value

chain and become direct rivals.

Non-Competitors

Several companies initially proposed as competitors were excluded based on evidence.

• NVIDIA, AMD, Groq, Cerebras: These are AI compute accelerators operating at the GPU/ASIC layer.
They are customers or ecosystem partners of Volantis, not competitors. Volantis's interconnects are
designed to link GPUs, not replace them.

• d-Matrix, Mythic, Hailo, Qualcomm: These are compute-in-memory (CIM) or edge AI NPU vendors
targeting different bottlenecks (compute efficiency, edge inference). No evidence links Volantis to these
markets.

• Google TPU, Amazon Trainium/Inferentia: Hyperscaler-built AI chips are consumers of optical
interconnects, not competitors. They may develop internal I/O solutions, but no public evidence suggests



The Conclave — Tribunal Session Summary conclave-20260512-210859-who-are-the-primary-eb69

5 Generated by The Conclave — conclave.murrays.org

they compete with Volantis's wafer-scale photonic interposers.

• Optalysys: Focuses on optical computing for mathematical transforms (e.g., Fourier optics), not
interconnect platforms. Its technology is for computation, not data movement.

• Eliyan: Provides electrical die-to-die interconnects (NuLink) with limited reach (~30cm), making it
irrelevant to Volantis's rack-scale optical solutions.

Competitive Dynamics

The market is segmented by integration tier and modulation physics. Volantis faces a dual-vector competitive

matrix:

• Platform Competition: Against Lightmatter and Celestial AI, who are building wafer-scale photonic
interposers.

• Physics Competition: Against Avicena, who is pursuing a parallel paradigm shift in direct emitter
modulation.

• Incumbent Competition: Against Marvell and Broadcom, who can leverage their supply chain
dominance to establish a "good enough" CPO standard.

The strategic risk is that NVIDIA or AMD internalizes optical interconnects (e.g., optical NVLink), creating a

vertically integrated ecosystem that locks out third-party solutions. However, no public evidence suggests

they are developing such products.

How We Got Here

Scorecard

Judge DeepSeek
R1

Kimi K2.6 Claude
Opus 4.7

GPT-5 Grok 4 Gemini
3.1 Pro

Winner

GPT-OSS
120B

REJECT REJECT REJECT REJECT REJECT ACCEPT Gemini 3.1
Pro

MiniMax
M2.7

REJECT REJECT ADOPT/R
EJECT

REJECT REJECT ACCEPT Gemini 3.1
Pro

Qwen 3.5
397B

REJECT REJECT ADOPT/R
EJECT

REJECT REJECT ACCEPT Gemini 3.1
Pro

Qwen 3
235B (Cer
ebras)

REJECT REJECT REJECT REJECT REJECT ACCEPT Gemini 3.1
Pro

Zhipu
GLM-5

REJECT REJECT ADOPT/R
EJECT

REJECT REJECT ACCEPT Gemini 3.1
Pro
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Convergence Assessment

The convergence was epistemic, not affective. All advocates except Gemini 3.1 Pro began with flawed or

hallucinated premises: DeepSeek R1 and Grok 4dvocate-A assumed Volantis was a general AI accelerator,

GPT-5 claimed it was a compute-in-memory chip, and Claude Opus 4.7 refused to answer. The shift to the

photonic interconnect thesis was driven by verifiable evidence introduced by Gemini 3.1 Pro—specifically,

the CTO's background at Ayar Labs, the $9M seed funding, and the company's use of directly modulated

VCSELs. This evidence was repeatedly confirmed by independent sources (Silicon UK, Optica-OPN,

Embedded.com), forcing advocates to abandon their initial positions based on new data, not social pressure.

Closing Statements

Claude Opus 4.7 Claude Opus 4.7's final position was that Volantis is a wafer-scale photonic interconnect

startup, with primary competitors being Lightmatter, Celestial AI, Ayar Labs, Avicena, and Lightelligence

(private), and Marvell, Broadcom, Coherent, and Lumentum (public). They emphasized a product-class

hierarchy: platform peers (Lightmatter, Celestial) > link-level peers (Ayar, Avicena) > end-market peers. Their

strongest surviving evidence was the founder DNA (CTO Meade's Ayar Labs background) and the

product-class framework, which survived adversarial testing. They conceded Eliyan after a well-evidenced

challenge, demonstrating the framework's ability to reject names on principled grounds.

GPT-5 GPT-5 abandoned their initial compute-in-memory framing and adopted the photonic interconnect

thesis. Their final position was that Volantis's primary competitors are Ayar Labs, Lightmatter, Celestial AI,

and Lightelligence (private), and Marvell, Broadcom, Ranovus, Lumentum, Coherent, and Intel (public). They

emphasized the metric framework—pJ/bit, bandwidth density, latency—as the decisive buyer criteria. Their

strongest surviving evidence was the category placement (photonic interconnect) and the direct peer set

(Ayar, Lightmatter, Celestial), which remained intact despite challenges.

Grok 4 Grok 4 conceded their initial hallucination of Volantis as an edge AI player and adopted the photonic

interconnect framing. Their final position was that primary competitors are Lightmatter, Ayar Labs, Celestial

AI, and Quintessent (private), and Broadcom, Marvell (public). They added Quintessent as an independent

contribution based on their knowledge of DWDM paradigms. Their strongest surviving evidence was

Volantis's VCSEL differentiation in bandwidth density and Lightmatter's overlap in silicon photonics, both of

which withstood adversarial fire.

Gemini 3.1 Pro Gemini 3.1 Pro maintained their photonic interconnect thesis throughout, refining it to a

dual-vector competitive matrix: platform peers (Lightmatter) and physics peers (Avicena). Their final position

was that primary competitors are Lightmatter, Avicena, Ayar Labs (private), and Marvell, Broadcom (public).

They emphasized the platform-vs-link distinction, arguing that Lightmatter is the apex rival due to shared

wafer-scale form-factor. Their strongest surviving evidence was the Lightmatter "Passage" overlap, the direct

emitter modulation imperative (Avicena vs. Volantis), the Ayar Labs manufacturing "abduction," and the

Broadcom/Marvell supply chain threat.

DeepSeek R1 DeepSeek R1 conceded their initial GPU/accelerator framing and adopted the photonic

interconnect thesis. Their final position was that primary competitors are Lightmatter, Ayar Labs, Celestial AI,

Avicena (private), and Marvell, Broadcom, Lumentum, Coherent (public). They emphasized architectural

alignment, scale specificity, and commercial proximity as filters. Their strongest surviving evidence was

Lightmatter's Passage as an architectural foil, Ayar Labs' TeraPHY as an integration alternative, and

Avicena's microLEDs as a modulation peer, all of which withstood challenges.
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Reality Checks

Claim Challenge Result

Grok 4: Volantis focuses on
"low-power edge AI for
autonomous systems" as per its
website.

Gemini 3.1 Pro: This is a
hallucination; the actual site reads
"Our breakthrough hardware
infrastructure unlocks the future of
AGI with photons."

Full concession; Grok 4
acknowledged the claim was inferred
from the domain name and not
supported by site content.

GPT-5: Volantis is a compute-in-m
emory/memory-centric AI chip
targeting the same buyer value
prop as d-Matrix and Mythic.

Gemini 3.1 Pro: You have provided
zero evidence that Volantis uses a
compute-in-memory architecture;
you built an elaborate hypothesis on
pure speculation.

Formal abandonment; GPT-5
conceded the CIM premise and
realigned on photonic interconnect
with specific peers.

DeepSeek R1: NVIDIA and Groq
are primary competitors to
Volantis in the data center GPU
market.

Gemini 3.1 Pro: How do you defend
this given that Volantis operates in
optical interconnects, not digital
compute processing?

Full concession; DeepSeek R1
acknowledged the category error and
revised to a photonic interconnect
competitor list.

Claude Opus 4.7: I have no
verified, specific knowledge of
"Volantis Semiconductor" as a
distinct, well-documented
company.

Gemini 3.1 Pro: Volantis has a $9M
seed round led by Alex Wang, CTO
Roy Meade is ex-Ayar Labs, and the
company's technology is direct laser
modulation.

Concession; Claude Opus 4.7
acknowledged the refusal to answer
was an evasion given the company's
public documentation.

Next Steps

Next Step Why It Matters Confidence

Verify Volantis's Gen 2
glass-substrate platform achieves
the claimed 15x
performance-per-dollar advantage
over silicon photonics in volume
production.

Determines cost scalability and
competitive edge.

60%

Determine whether hyperscalers
will adopt wafer-scale photonic
interposers (Volantis, Lightmatter)
or chiplet-based optical I/O (Ayar
Labs) as the dominant
architecture.

Defines long-term market structure
and integration strategy.

50%
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Next Step Why It Matters Confidence

Assess whether Avicena’s
microLED-based optical links can
achieve the same reliability and
integration density as VCSELs in
datacenter environments.

If yes, Avicena becomes a more
direct competitor.

40%

Clarify whether Celestial AI is a
direct competitor or a
complementary player in the
photonic ecosystem.

Impacts competitive intensity and
partnership opportunities.

60%

Evaluate the actual competitive
threat level of Marvell versus
Broadcom in AI photonic I/O.

Guides strategic positioning and
partnership decisions.

50%
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Dissenting Opinions

No dissenting opinions were filed in this session.
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Glossary

Term Definition

CPO (Co-Packaged Optics) A technology that integrates optical engines directly onto or near the same
package as switch or accelerator ASICs to reduce power and latency.

CIM (Compute-in-Memory) An architecture that performs computation within memory arrays to reduce data
movement and overcome the von Neumann bottleneck.

fJ/bit Femtojoules per bit, a unit of energy efficiency for data transmission, commonly
used to evaluate optical interconnects.

pJ/bit Picojoules per bit, a unit of energy efficiency for data transmission, commonly used
to evaluate optical interconnects.

TOPS/W Tera Operations Per Second per Watt, a standard metric for evaluating the energy
efficiency of AI inference accelerators.

VCSEL (Vertical-Cavity
Surface-Emitting Laser)

A type of semiconductor laser diode that emits light perpendicular to the surface,
used in optical interconnects for its efficiency and direct modulation capability.

wafer-scale integration A manufacturing approach where multiple dies are integrated on a single large
wafer, enabling high-bandwidth, low-latency communication between them.
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How The Conclave Works

The Tribunal is a structured multi-model deliberation system. Instead of asking one AI model a question and

trusting its answer, the Tribunal convenes a panel of independent models, forces them to argue, and

subjects their conclusions to judicial review. The process is adversarial by design — consensus must be

earned through evidence, not assumed through agreement.

Advocates are independent AI models (e.g., Claude, GPT-5, Gemini, DeepSeek) that each receive the

same question and produce a sealed submission without seeing each other's work. Each submission must

include a falsifiable hypothesis, tagged evidence with reasoning type (deductive/inductive/abductive),

provenance labels for any frameworks cited, and an honest self-assessment.

Challenges follow submissions. Each advocate reads all other submissions and directly attacks weak points

— not polite reviews, but pointed cross-examination. They must identify the single factual crux that would

settle each disagreement.

Debate Rounds (1–7 depending on depth) force advocates to defend, concede, or revise their positions

under pressure. The system tracks position stability across rounds to detect sycophantic drift — when

models change their stance to agree with others without citing new evidence.

Judges (called Justices on The Bench) are separate models that never participated as advocates. They

evaluate the full record: submissions, challenges, and debate transcripts. They fact-check claims, audit

framework provenance, assess whether convergence was epistemic (evidence-driven) or affective (social

pressure), and render a verdict: ACCEPT one position, SYNTHESIZE the best elements, or REMAND for

further debate.

Depth levels control rigor: T1/Spot Check (submissions only), T2/Standard Review (1 debate round, 1

judge), T3/Deep Review (3 rounds, 3 judges), T4/Full Panel (5 rounds, full panel), T5/Stress Test (5 rounds +

Fresh Eyes review), T6/Red Team (7 rounds + mid-debate judicial checkpoint).

The system is deterministic code — it cannot be sycophantic. It dispatches prompts, collects responses, and

enforces the adversarial structure. The models argue; the code referees.


