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Al hardware design is increasingly complex
across cloud, edge, and terminal systems.
However:
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« Bridging intent to hardware is slow.

— Creates a gap between high-level intent
and physically feasible hardware.

C1. Natural-Level Synthesis (NLS)
A new design stage from intent to RTL
« Input: natural language / high-level intent
« Output: synthesizable RTL + testbench
« Enables fast intent-to-RTL generation
C2. Al-SoC Framework
System partitioning with functional and
non-functional constraints.
« Functional axis:
Application = Mapping —* Integration
« Non-functional axis:
Power, Area, Latency, Reliability
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- Fig. 1 What does Al should do in SoC design.
C3. XChip Toolchain i i
End-to-end flow from intent = RTL — GDSII. |
- Integrates NLS and Al-SoC. t Performance: Up to 35% faster (frequency / latency vs HLS baselines).
» Two flows: - NLS = RTL; - NLS = HLS = RTL. | Design Effort: ~28% reduction in prompt length & adjustment count.
« Generates GDSII via backend flow. t System Efficiency: 25-40% less manual work in system integration.
C4. Benchmark (QGH + RDE) Up to 30% better constraint compliance.
Quality of Generated HW: PPA analysis. Overall: Up to 45% less development effort across the full design flow.
Required Design Effort: Prompt Size, Tweaks. . Case studies span IP-level, system-level, and full accelerator designs.
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Fig. 2 XChip Toolchain Overview
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