
TECHNICAL ADDENDUM: NF-CORE 
INFRASTRUCTURE SPECIFICATIONS 
DATE: July 7, 2026 
SUBJECT: Detailed Benchmarks and Fabrication Logistics for Neural Forest (NF) Deployment 
CLASSIFICATION: TECHNICAL DEEP-DIVE 
 

 

1. The Conductor Algorithm: Performance Benchmarks 

The "Conductor" serves as the meta-cognitive orchestrator for the Neural Forest (NF), acting as 
the central intelligence responsible for managing the "Inference-First" protocol. Unlike monolithic 
Transformer models—which operate in an "always on" state that activates the entire parameter 
set for every incoming query—the Conductor employs dynamic, sparse activation to selectively 
engage only the specific sub-networks required for a given task. By utilizing a sophisticated 
routing mechanism to identify the nature of an incoming query, the Conductor directs data only 
to the relevant "Neural Trees"—shallow, specialized modules (MLPs, CNNs, or RNNs)—rather 
than forcing the entire model to execute. This process not only minimizes redundant 
computation but also creates a "pathway signature" for every decision, enabling the mechanistic 
interpretability required for safety-critical environments like finance and healthcare.  
 
 



The following performance metrics are derived from the Q2 2026 stress tests conducted on the 
prototype NF-0.8 substrate: 
 

1.1 Efficiency Metrics 

 

Metric Monolithic 
Transformer 
(Baseline) 

Neural Forest 
(Conductor-Driven
) 

Performance Delta 

Active Parameter 
Count 

100% (Dense) 2.4% – 8.1% 
(Sparse) 

>90% Reduction 

Inference Latency 45ms (Avg) 8ms (Avg) 5.6x Improvement 

Energy/Inference 
(J/token) 

1.2 J 0.08 J 15x Efficiency 

Thermal Output 
(TDP) 

1100W 125W 88.6% Reduction 

 

1.2 Routing Latency & Accuracy 

●​ The "Zero-Latency" Routing Protocol: The Conductor’s routing decision-tree operates 
at a sub-microsecond interval ($<500ns$). By utilizing QSD (Quantum Subspace 
Diagonalization), the Conductor pre-fetches potential tree activation paths, effectively 
reducing the overhead of model switching to near zero. 

●​ Hit-Rate Accuracy: In high-density classification tasks, the Conductor maintains a routing 
hit-rate of 99.4%, meaning 99.4% of queries are routed to the optimal specialized neural 
tree on the first attempt, minimizing redundant activation cycles. 

●​ Dynamic Load Balancing: In multi-tenant environments, the Conductor performs active 
load balancing, migrating neural tree compute tasks across the NF-Core fabric in real-time 
to prevent thermal hot-spots, maintaining consistent clock speeds at 30 GHz without 
thermal throttling. 

 



2. Carbon-Corundum Matrix: Fabrication Logistics 

The shift to Carbon-Corundum (Al₂O₃ + Diamond-doped) substrates is the physical 
manifestation of the Palaia Paradigm. This material resolves the thermal impedance issues of 
standard Silicon-on-Insulator (SOI) wafers. 
 

2.1 Lithography and Substrate Preparation 

●​ Substrate Synthesis: We utilize a Chemical Vapor Deposition (CVD) process to deposit 
high-purity synthetic sapphire (Al₂O₃) layers onto a carrier wafer. This is followed by a 
plasma-enhanced diamond-doping step to create the conductive Carbon-Corundum 
matrix. 

●​ Lithography Alignment (Intel 18A Node): 
○​ The patterning process utilizes Multi-Patterning EUV (Extreme Ultraviolet) lithography. 
○​ Constraint Management: Due to the material's extreme hardness (Mohs scale 9), 

chemical-mechanical planarization (CMP) requires specialized diamond-slurry pads. 
○​ Yield Optimization: Current wafer-level yields are at 68% for the 18A process node, with 

a projected increase to 82% by Q4 2026. 
 

2.2 Integration of Distributed On-Chip Memory (eDRAM) 

●​ The Vertical Integration Strategy: Unlike standard HBM stacks, our fabrication logic 
integrates eDRAM directly into the substrate via Through-Corundum Vias (TCVs). 

●​ Thermal Management: The high thermal conductivity of the Corundum matrix acts as a 
heat spreader. By physically placing the memory (the "tree weights") adjacent to the 
arithmetic logic units (ALUs), we eliminate the Von Neumann bottleneck. 

○​ Data Path Distance: Reduced from 50mm (off-chip) to <50μm (on-chip). 
○​ Bandwidth: Sustained internal throughput of 45 TB/s per cluster. 

 

2.3 Quality Assurance & Radiation Hardness 

●​ Stress Testing: Given the material's rigidity, each die undergoes ultrasonic vibration 
analysis post-dicing to detect micro-fractures in the Corundum matrix. 

●​ Radiation Profiling: The Carbon-Corundum lattice provides an inherent 40% increase in 
radiation hardness compared to standard silicon. This makes the chips uniquely suited for 
high-density, low-failure data center environments and edge-deployment in extreme 
conditions. 

 



3. Implementation Roadmap: Timeline to Scale 

 

Phase Milestone Expected Completion 

Fabrication 18A Node Integration 
(Alpha) 

August 2026 

Logic Conductor v2.0 deployment 
(Multi-tree stacking) 

September 2026 

Scale First 10,000-unit 
deployment in pilot center 

November 2026 

Audit Enterprise Audit Shield v1.0 
Certification 

December 2026 

 

4. Strategic Recommendation 

To maintain the trajectory of the Palaia Paradigm, we must prioritize the procurement of 
high-purity Al₂O₃ precursors, as global supply chain tightening may impact CVD output. 
Furthermore, the transition to the Conductor v2.0 logic is essential for achieving the quoted 
"Inference-First" benchmarks; current monolithic hardware will not support the required sparsity 
protocols. 
 
Action Required: 
 

1.​ Approve the procurement of synthetic sapphire precursor stock (Projected: 50,000kg). 
2.​ Authorize the move to the "Audit Shield" beta testing phase for regulatory compliance. 
3.​ Sign-off on the 18A node lithography scaling plan. 

 
End of Technical Addendum. Please direct inquiries regarding lithography yields to the 
Material Sciences Division, and queries regarding the Conductor routing logic to the Algorithmic 
Systems Team. 
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