NEURAL FOREST CHIPSET (NFC-100) — REFINED TECHNICAL ARCHITECTURE (OVERHEAD DIE PLAN)
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nomenclature (Dendritic, Somatic, Axonal) with digital design;
precise physical scaling; explicit documentation references.

This document provides a technical breakdown and isometric analysis of the Neural Forest
Chipset (NFC-100). The diagram bridges conceptual design principles with physical
semiconductor architecture to illustrate the NFC-100’s specialized "Inference-First" design.

l. Bio-Inspired Architectural Framework

The NFC-100 departs from standard monolithic layouts by adopting a neuro-mimetic hierarchy.
As noted in the design specifications, biological nomenclature is utilized to define the chip’s
functional topology:

e Dendritic Layer (Input Processing): Positioned at the top, this layer mirrors the
input-collecting functions of a biological dendrite. It manages signal acquisition and
preliminary non-linear transformation.

e Somatic Layer (Core Compute): Named for the neuron's cell body, this is the primary
processing center. It houses the high-density Somatic Multiply-Accumulate (MAC) array.

e Axonal Layer (Networking): This layer handles high-speed signal propagation. By
facilitating efficient data routing between nodes, it serves as the chip's central nervous
system.

Il. Functional Components and Layout

The diagram visualizes a multi-layered structure designed to mitigate the traditional "Memory



Wall" (the bottleneck caused by data movement between off-chip memory and compute
clusters).

Interface and Power Delivery

e Top-Layer I/O: Physical signaling is handled via surface-mounted solder bumps,
providing direct connectivity to the external environment.

e Root-Structure Power Delivery: The lower layers feature a branching power net. This
"root-like" geometry ensures low-latency, efficient power distribution across the entire
heterogeneous fabric, reinforcing the "forest" design metaphor.

Logic and Memory Hierarchy

e Somatic MAC Array: A dedicated, 0.8mm? compute block that functions as the engine for
neural inference.

e Localized L2 SRAM: To reduce latency, 512 KB of Static Random Access Memory is
integrated directly adjacent to the compute units, preventing the energy waste common in
off-chip memory architectures.

lll. Empirical Evidence and Visualization

The diagram incorporates two Scanning Electron Microscope (SEM) insets, providing physical
validation of the architectural claims:

e Somatic MAC Array Inset: A microscopic view of the compute array, confirming the
physical existence and density of the processing grid (detailed at a 1 ym scale).

e Axonal Networking Inset: A focused shot of the gold interconnection pathways. This
reinforces the chip’s ability to facilitate high-speed, non-linear data transmission at the
sub-micrometer scale.

IV. Strategic Context

The "Key Refinements" captured in the diagram’s legend underscore the technical maturity of
the NFC-100 design:

e Hierarchical Structural Integrity: The clear, layered organization confirms a shift away
from disordered processing.

e Physical Scalability: The adherence to precise 0.8mm? and 1 ym metrics indicates a
design optimized for fabrication—specifically aligning with the Intel 18A node strategy
discussed in current Neural Forest technical documentation.

e Deterministic Inference: By integrating these specialized layers into a unified, modular



chipset, the NFC-100 achieves the transparency and efficiency required for the
"Inference-First" era, moving beyond the brute-force scaling of legacy GPGPUs.

In summary, the NFC-100 diagram serves as a blueprint for a specialized hardware ecosystem.
It effectively translates the theoretical advantages of the Neural Forest algorithm—such as
modularity and decorrelated communication—into a concrete, thermally efficient, and physically
verifiable semiconductor architecture.
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