HDI Challenges

HDI PCB Manufacturing Challenges

Overview

HDI technology offers tremendous benefits but presents significant manufacturing
challenges.

Major Challenges

1. Drilling Precision

- Microvias require precise laser control (<100 pm)
- Depth control critical for blind vias
- Maintaining registration accuracy

- Preventing drill wander

Solutions:
- Use CO2 or UV laser systems
- Real-time monitoring and feedback

- Regular equipment calibration

2. Copper Plating

- Uniform deposition in deep microvias



- Avoiding plating voids
- Proper thickness (20-25 pm)

Best Practices:
- Pulse plating for better coverage
- Continuous bath chemistry monitoring

- Cross-section analysis

3. Sequential Lamination

- Each cycle adds cost/time
- Registration alignment challenges
- Delamination risk increases

4. Design Issues

- Routing congestion in high-density areas
- Thermal management difficulties

- Power distribution complexity

DFM Solutions

- Limit microvia depth to 1-2 layers
- Use appropriate aspect ratios

- Follow manufacturer capabilities
- Early collaboration with fabricator

Quality Control

- X-ray inspection for hidden features
- Electrical testing validation
- Cross-section analysis

- Environmental stress testing



Reference: HDI Routing Challenges Guide, Understanding HDI Challenges


https://blindburiedcircuits.com/common-hdi-pcb-routing-challenges-and-how-to-overcome-them/
https://gelcoems.com/understanding-hdi-pcb-design-best-practices-and-challenges/

