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This whitepaper analyzes PCB and PCBA requirements for new‑energy systems
including battery management systems (BMS), energy‑storage controllers, EV power
modules, photovoltaic inverters, charging infrastructure, and high‑voltage DC
electronics. New‑energy hardware demands high‑current endurance, thermal
reliability, isolation safety, long service life and stable operation under harsh electrical
environments. LINKPCBA provides a complete manufacturing ecosystem optimized for
BMS, power conversion, EV control modules and renewable‑energy electronics.

1. Executive Overview

New‑energy electronics are exposed to high‑voltage, high‑current and
high‑temperature conditions. The rise of EVs, energy‑storage systems and smart
charging platforms necessitates:
• High‑voltage isolation (60–1500V system designs).
• High‑current copper architectures (10–300A).
• Multi‑stage thermal pathways for MOSFET/IGBT/SiC modules.
• Robust reliability against vibration, cycling and load surges.
• Long‑life PCB materials resistant to oxidation and thermal fatigue.

LINKPCBA supports new‑energy systems with high‑voltage PCB design, reinforced
insulation, copper‑heavy PCBs, thermal simulation, safety compliance testing and
production‑scale PCBA manufacturing.

2. Engineering Challenges in New‑Energy Electronics

High Voltage & Creepage:
• Clearance/creepage distances must meet IEC/UL standards.
• High‑CTI materials required for tracking resistance.
• Slot isolation and multi‑layer insulation are commonly required.

High Current & Power Switching:
• 10–300A load for EV/power‑storage modules.
• SiC/GaN devices generate sharp switching edges.



• Heavy copper (2–6 oz) required for sustained current flow.
• Thermal vias and copper balancing prevent localized heating.

Thermal Engineering:
• Power stages create hotspots exceeding 100–150°C.
• Multi‑layer heat‑spreading planes required.
• Embedded copper coins improve thermal transitions.
• FR‑4 Tg and CTE stability influence module lifetime.

Mechanical Durability:
• EV and storage systems face vibration and road‑shock.
• Solder fatigue becomes critical for large packages.
• Terminal blocks require reinforced solder anchors.

Safety:
• Hi‑Pot testing mandatory for isolation.
• Reinforced insulation for BMS and charging systems.
• Fire‑retardant materials enhance safety compliance.

3. PCB Fabrication Architecture for Energy Systems

High‑Voltage PCB Requirements:
• High‑Tg (170–180°C) or FR‑4 halogen‑free materials.
• High‑CTI laminates (CTI > 600).
• Isolation routing, slots, and reinforced dielectric spacing.
• Surface finish ENIG/OSP for oxidation resistance.

High‑Current PCB Structures:
• 2–6 oz copper for current‑carrying planes.
• Heavy‑copper vias for current transfer.
• Parallel busbar + PCB hybrid structures for EV systems.
• Thermal‑via arrays for MOSFET/IGBT cooling.

Advanced Power Stack‑ups:
• 4–12 layer control boards for BMS/PCS/ESS.
• Isolation barriers separating HV/LV domains.
• CAN/RS‑485/ISO‑SPI differential routing.
• Noise suppression planes for switching frequencies.

Environmental Resistance:
• Conformal coating for humidity/chemical resistance.
• Corrosion‑resistant material choices.
• UV‑resistant boards for outdoor PV inverters.



4. PCBA Assembly Capability for New‑Energy Electronics

SMT for Power Electronics:
• High‑power packages (TO‑263, TO‑247, QFN power stages).
• Large thermal pads require controlled solder voiding.
• Reflow profiles tuned for thick copper PCBs.

Inspection & Power‑Module Validation:
• X‑Ray for void inspection in power semiconductors.
• AOI for gate‑driver/control logic circuits.
• Functional testing for balancing circuits and HV drivers.

High‑Current Assembly:
• Soldering optimized for MOSFET/IGBT/SiC modules.
• Press‑fit connector assembly for high‑current terminals.
• Reinforced mechanical anchoring for EV BMS connectors.

BMS‑Specific Assembly:
• Precision calibration of voltage/current acquisition paths.
• Isolation amplifiers & ADC verification.
• Balancing resistor network accuracy testing.

5. Reliability & Validation Testing

Environmental Tests:
• Thermal cycle: –40°C to +125°C (EV & ESS standards).
• High‑temperature endurance up to 150°C.
• Humidity test 85°C/85% RH.

Electrical Reliability:
• Hi‑Pot isolation testing.
• Surge testing for power‑stage devices.
• Load testing for continuous current.
• Switching‑noise/EMI testing for SiC/GaN stages.

Mechanical Stress Testing:
• Vibration testing for EV modules.
• Shock testing for BMS packs.
• Solder joint fatigue verification.

Lifetime & Field Reliability:
• Power cycling for MOSFET/IGBT modules.
• Long‑term drift tests for voltage sampling circuits.

6. Application Segments & Case Study



EV & Hybrid Vehicles:
• BMS, OBC, DC‑DC converters, traction‑inverter control.

Energy‑Storage Systems:
• Battery‑stack controllers, PCS power modules, gateway systems.

Solar & Renewable Energy:
• PV inverter control, MPPT modules, grid‑tie controllers.

Charging Infrastructure:
• Fast DC chargers, power metering, safety modules.

Case Study:
A customer required a 6‑oz copper BMS master board for a 600V energy‑storage rack.
LINKPCBA engineered high‑CTI materials, reinforced creepage, optimized copper
distribution, validated thermal flow, and executed isolation testing. Final results
achieved long‑term stability at high load with <0.2% failure rate.

7. Conclusion

New‑energy electronics require extreme electrical robustness, insulation safety, high
current‑handling capability, thermal resilience and long‑term operational stability.
LINKPCBA provides PCB fabrication, PCBA assembly, insulation engineering, thermal
and power‑stage validation and mass production for EV, BMS, photovoltaic and
energy‑storage electronics.

Contact LINKPCBA for prototyping, validation and scalable production of new‑energy
hardware.


