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## Executive Summary

Automotive electronics operate under extreme conditions such as temperature cycling, vibration,
humidity, and EMC interference.

This whitepaper summarizes LinkPCBA’ s PCB fabrication, SMT assembly, testing, reliability
validation, and engineering systems developed for automotive-grade manufacturing.

## 1. Automotive Industry Requirements
Automotive electronics must withstand:

- High & low temperature cycling (—40° Cto +125° C)
- Constant vibration and mechanical shock

- Humidity & moisture exposure

- Heavy-copper and power-handling capability

- Automotive-grade solder reliability

- Full traceability and documentation

- Compliance with IATF16949 processes

These environmental and operational demands significantly influence PCB design, stack-up
selection, material choices, soldering processes, thermal management, and long-term reliability
strategy.

## 2. PCB Technical Capability

PCB Layer Capability
- 4 - 20 layers

- Custom stack-ups for automotive impedance requirements

Materials Supported
- FR-4

- High-Tg laminates
- Polyimide

Feature Resolution
- Min trace/space: 3/3 mil

- Controlled impedance: 5% tolerance

Surface Finishes



- ENIG
- ENEPIG
- OSP

Via Options

- Through-hole

- Blind / Buried

- Via-in-pad (optional)

Copper Weight
- loz - 4oz

## 3. PCBA Assembly Capability

Component Support

- 0201

- QFN/LGA

- BGA (X-ray inspection)

Inspection Processes

- SPI

- AOI

- X-ray for hidden joints

Soldering Technologies

- Lead-free reflow

- Nitrogen reflow (optional)

- Wave soldering

- Selective soldering

Protection Options

- Conformal coating (Acrylic / Silicone / UV)
- Potting for vibration environments

## 4. Manufacturing Flow

Manufacturing flow for automotive PCBAs:
PCB fabrication

Incoming material 1QC

Solder paste printing



SPl inspection

SMT pick & place

Reflow soldering

AOl inspection

X-ray inspection (BGA/LGA)

DIP / wave solder

Selective solder

Conformal coating

Functional test

Final QA

Packaging

This structured flow ensures consistent quality across all automotive batches.

## 5. Reliability & Environmental Testing

LinkPCBA supports full reliability validation:

Thermal Testing

- Thermal cycling: —40° Cto+125° C

- High-temperature storage: 85 - 125° C

Humidity Testing
- 85° C/85%RH

Mechanical Testing
- Automotive vibration spectrum

- Drop shock test
Electrical Reliability
- Burn-in test (8 - 24h continuous load)

- HVinsulation test

Functional Validation



- Load test

- Environmental simulation challenge

These tests ensure long-term stability and OEM compliance.

## 6. Automotive Application Segments

LinkPCBA supports:

ECU control modules

- Powertrain control boards

- ADAS radar & camera modules

- Automotive lighting modules

- Battery management systems (BMS)

- Motor driver boards

- Telemetry & gateway modules

- CAN /LIN / FlexRay communication boards

## 7. Engineering Support

LinkPCBA provides end-to-end engineering services:

- DFM & DFA review

- Stack-up optimization

- Controlled impedance design

- Thermal simulation & copper balancing

- EMC/EMI optimization

- Component lifecycle and AVL support

- Rapid ECN changes

- Material selection for vibration & temperature

Our engineering team integrates with customer R&D for faster release and stable mass

production.

## 8. Quality System (Automotive-Grade)

Our manufacturing system follows:

- |ATF16949 requirements

- 1509001 quality management
- IPC-A-610 Class 2/3

= Full MES traceability

- Batch QC documentation

- Incoming material evaluation



- Outgoing QA reports

Documents available upon request:

- Process control report
- Functional test report
- Reliability test report
- Traceability log

## 9. Case Study — 6-Layer Automotive Control Module

Customer Requirement

A Tier-1 supplier requested a 6-layer control module with controlled impedance, BGA assembly,
moisture protection, and vibration resistance.

LinkPCBA Solution

- Designed high-Tg impedance-controlled PCB

- Completed SMT with X-ray verification

- Applied conformal coating

- Performed thermal cycling & vibration test

Result
The module passed OEM reliability qualification and entered stable mass production.

## 10. Contact

LinkPCBA — Automotive Electronics Manufacturing
Email: sales@linkpcba.com

Website: www.linkpcba.com

24h engineering support available



