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// **RF Critical Net (L1)**
NET ANTENNA {
    U1.RF_OUT -> Antenna Connector / Trace Antenna Feed Point
    // Constraint: Route on L1 only. 7 mil width (50 Ohm SE). Isolation required.
}

// **Digital Control (L1/L4)**
NET DATA_DHT {
    U1.GPIO -> R2.PAD1
    R2.PAD2 -> 3V3_MCU
    U1.GPIO -> J3.DATA
    // Constraint: Route away from USB/RF. R2 placed adjacent to U1.
}

// **Power Rails & Distribution**
NET VBUS (5V_Input) {
    J1.VBUS -> D1.A
    D1.C -> U3.VIN (Charger Input)
    D1.C -> U2.VIN (LDO Input)
    D1.C -> C_BULK_IN+
    // Physical Assignment: Wide Trace L1, transition to L3 Power Plane.
}

NET VBAT (Battery Power) {
    J2.BAT+ -> U3.BAT (Charger Output)
    U3.BAT -> U2.VIN (Alternative Input for LDO)
    // Physical Assignment: L3 Power Plane / 15 mil trace width priority.
}

NET 3V3_MCU (Regulated Power) {
    U2.VOUT -> C1, C2, C3 (Decoupling)
    U2.VOUT -> U1.VCC (ESP32 Supply)
    U2.VOUT -> J3.VCC
    // Physical Assignment: Dedicated pour on L3. Short spokes on L1 to components.
}

NET GND {
    All Grounds -> L2 (Solid Reference Plane)
    // Physical Assignment: L2 is continuous GND. Stitching Vias (L1/L4 to L2) under all components.
}

// **High-Speed Differential Pair (L1)**
NET USB_DP {
    J1.DP -> U1.DP
    // Constraint: Route on L1, 5 mil width, 90 Ohm differential with USB_DM, length matched.
}

NET USB_DM {
    J1.DM -> U1.DM
    // Constraint: Route on L1, 5 mil width, 6 mil gap to USB_DP, referenced to L2.
}
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Product/ Solution - Impact
Target Impact & Success Metrics

Metric Target

Specification Generation Time ↓ 80%

Architecture Exploration Time ↓ 70%

RTL Development Effort ↓ 60%

Verification Effort ↓ 70%

Coverage Closure Time ↓ 80%

End-to-End Design Cycle ↓ 50–70%

Engineering Productivity 5–10×

Human Review Accuracy >95%

Platform Automation >80%

Quantifiable Outcomes

Parameter Expected Impact

Design Cost Reduction 40–60%

Verification Cost Reduction 50–70%

Bug Reduction 70–90%

Design Cycle Reduction 50–70%

Engineering Productivity 5–10×

Coverage Closure Effort 70–90%

Student Learning Curve Reduction 50–70%

Industry Readiness Improvement 3–5× Faster

First-Pass Silicon Success Significant Improvement
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https://pragyanai-pcb-varification-solutions-poc.streamlit.app/

https://github.com/pragyanaischool/PragyanAI_PCB_Verification_Solution
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https://pragyanai-pcb-part1-planning-engine-solution-ah7xd8irnzed5wkym.streamlit.app/
https://github.com/pragyanaischool/PragyanAI-PCB-Part1-Planning-Engine-solution
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https://github.com/pragyanaischool/PragyanAI_EDA_PCB_Part2_Implementation_Core_Solutions/
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