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Challenges & Main Contributions

Experimental Results

l Verification consumes 50-70% of analog design effort
l Testbench often requires months of manual engineering.
l Naive LLM generation is unreliable for safety-critical 

analog verification.
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AnalogVerifier: A Neuro-Symbolic Framework 
for Analog Circuit Verification

Context-Aware Task Serialization: Transforms unstructured specs into atomic constraints via an agentic frontend (Stages 
0-2). Dual-Stream Symbolic Enforcement: Enforces physical correctness via Graph-Symbolic Scheduling (for temporal 
causality) and Numerical-Symbolic Grounding (for precise numerical assertions) (Stages 3-4). Testbench Generation & 
Repair: Synthesizes code from verified artifacts and iteratively corrects errors via closed-loop simulation feedback (Stage 5).

l Evaluation on five industrial analog circuits demonstrates that 
AnalogVerifier achieves 82.3%–100% functional pass rate, 
establishing a new paradigm for reliable, automated analog verification.

OTA open-loop frequency response and 
key performance metrics. Top: Bode plot 
showing DC gain of 64.1 dB and GBW of 
451.4 MHz. Bottom: Comparison between 
measured values and specification targets 
on key performance (DC Gain and GBW).

l Case Study: OTA Verification
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The LLM translates specification requirements into symbolic 
expressions; the SymPy-based oracle performs exact 
arithmetic with interval propagation,

Iteratively fixes errors using simulation feedback

Transforms unstructured specs into atomic verification tasks.

Constructing a Port Dependency Graph (PDG) that explicitly 
encodes physical precedence relations


