ISO 9001: Quality Management System for
PCB Manufacturing

Overview

ISO 9001 is the international standard for Quality Management Systems (QMS). For PCB
manufacturers, ISO 9001 certification demonstrates a commitment to quality, customer

satisfaction, and continuous improvement in manufacturing processes.

Quality Management Principles

Seven Quality Principles

1. Customer Focus

o Understanding customer requirements
o Meeting customer expectations

o Exceeding customer satisfaction

2. Leadership

o Establishing unity of purpose
o Creating and maintaining internal environment

o Promoting quality culture
3. Engagement of People

o Competent, empowered, and engaged people
o Involvement at all levels

o Recognition and empowerment

4. Process Approach



o Managing activities as processes
o Understanding interrelationships

o Systematic approach to objectives
5. Improvement

o Continuous improvement focus
o Performance tracking

o Corrective and preventive action
6. Evidence-Based Decision Making

o Data and information analysis
o Measurement and monitoring

o Informed decisions
7. Relationship Management

o Supplier partnerships
o Mutually beneficial relationships

o Supply chain optimization

ISO 9001:2015 Requirements

Context of the Organization (Clause 4)

Understanding the Organization

e Internal/External Issues: Market trends, technology changes
e Stakeholder Needs: Customers, employees, suppliers
e Scope Definition: Product/service boundaries

e QMS Processes: Process interactions and flows

PCB Manufacturing Context



Market Drivers: Technology evolution, cost pressures

Regulatory Requirements: RoHS, REACH, conflict minerals

Customer Expectations: Quality, delivery, cost

Industry Trends: HDI, high-speed, flexible circuits

Leadership (Clause 5)

Management Commitment

e Quality Policy: Statement of commitment and direction
e Quality Objectives: Measurable and aligned with policy
e Roles and Responsibilities: Clear authority and communication

e Management Review: Regular QMS evaluation
Quality Policy Example

"We are committed to providing high-quality printed circuit boards that meet customer
requirements through continuous process improvement, employee involvement, and customer-

focused service."

Planning (Clause 6)

Risk-Based Thinking

Risk Assessment: Identify and assess risks

Opportunities: Areas for improvement

Action Planning: Prevent or reduce risks

Integration: Embed in QMS processes
Quality Objectives

e SMART Criteria: Specific, Measurable, Achievable, Relevant, Time-bound
e Examples:

o First Pass Yield (FPY): >95%



o On-Time Delivery: 298%
o Customer Complaints: <0.5%

o Defect Rate: <500 DPMO

Support (Clause 7)
Resources

Human Resources

e Competence: Skills, training, experience
e Training Programs: IPC certification, technical skills
e Awareness: Quality policy contribution

e Empowerment: Authority and responsibility
Infrastructure

e Equipment: Manufacturing and testing equipment
e Facilities: Clean room, ESD protection
e Maintenance: Preventive maintenance programs

e Calibration: Measurement system accuracy
Environment

e Environmental Conditions: Temperature, humidity, cleanliness
e ESD Protection: Static control procedures

e Material Handling: Storage and preservation
Documented Information

e Quality Manual: QMS overview
e Procedures: Process descriptions
e Work Instructions: Detailed task instructions

e Records: Evidence of conformity



Operation (Clause 8)
Operational Planning and Control

e Process Criteria: Acceptance parameters
e Process Control: In-process monitoring
e Verification Activities: Inspection and testing

e Change Control: Documented change process
PCB Manufacturing Process Control

Design Review

e Customer requirements verification
e Manufacturability assessment
e DFM (Design for Manufacturability) analysis

e Cost and lead time estimation
Purchasing/Supply Chain

e Supplier Evaluation: Quality capability assessment
e Supplier Selection: Approved supplier list
¢ Incoming Inspection: Material verification

e Supplier Performance: Ongoing monitoring
Production Processes
Imaging and Etching

e Photo tool inspection

e Exposure parameters

e Etch rate control

e Feature size verification

Drilling

e Drill bit specifications



e Spindle speed monitoring
e Hit count tracking

e Hole quality inspection
Plating

e Bath chemistry control
e Current density monitoring
e Thickness verification

e Adhesion testing
Solder Mask and Legend

e Registration accuracy
e Curing verification
e Adhesion testing

¢ |nspection criteria
Electrical Test

e Continuity verification
e |solation testing
e Impedance testing (if applicable)

e Test report generation
Inspection and Testing

e First Article Inspection: Initial production verification
¢ In-Process Inspection: Process monitoring
e Final Inspection: Product acceptance

e Customer Acceptance: Customer approval
Control of Nonconforming Output

¢ |dentification: Defect marking

e Documentation: Nonconformance report



e Evaluation: Disposition decision
e Disposition: Rework, repair, scrap, use-as-is

e Verification: Corrective action verification

Performance Evaluation (Clause 9)
Monitoring, Measurement, Analysis

e Customer Satisfaction: Survey and feedback

e [nternal Audit: QMS process audit

e Process Monitoring: KPIs and metrics

e Product Conformity: Inspection and testing results

e Supplier Performance: Supplier scorecards
Key Performance Indicators (KPls)

Quality Metrics

e First Pass Yield (FPY)
e Final Yield

e Defect Rate (DPMO)
e Customer Returns

e Scrap Rate
Delivery Metrics

e On-Time Delivery (OTD)
e |Lead Time
e Schedule Compliance

e Expedite Rate
Customer Metrics

e Customer Satisfaction Score

e Complaint Rate



e Response Time

e Repeat Business
Internal Audit

e Audit Schedule: Annual audit plan

Audit Scope: All QMS processes

Auditor Competence: Training and certification

Audit Report: Findings and opportunities

Follow-up: Verification of corrective actions
Management Review

e Review Frequency: Typically annual
e Review Inputs: Audit results, customer feedback, performance, risks, opportunities

e Review Outputs: Decisions on improvement, resource needs, quality objectives

Improvement (Clause 10)
Nonconformity and Corrective Action

¢ Nonconformity: Failure to meet requirement
e Root Cause Analysis: 5 Whys, Fishbone diagram
e Corrective Action: Eliminate root cause

e Effectiveness Verification: Action effectiveness
Corrective Action Process

1. Identify: Detect nonconformity

2. Contain: Prevent escape to customer
3. Investigate: Root cause analysis

4. Correct: Implement corrective action
5. Verify: Confirm effectiveness

6. Document: Record activities



7. Review: Management review
Continual Improvement

e Quality Objectives: Regular review and update
e Process Improvement: Incremental improvements
e Breakthrough Improvements: Major enhancements

e Best Practices: Sharing and implementation

Implementation for PCB Manufacturers

Getting Started

1. Gap Analysis

o Compare current practices to ISO 9001
o l|dentify areas needing development
o Prioritize improvement activities

o Develop implementation plan
2. Documentation Development

o Quality Manual creation
o Procedure development
o Work instruction creation

o Record design
3. Implementation

o Employee training
o Process rollout
o Practice and refinement

o Full implementation

4. Internal Audit
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5. Certification Audit

o Select registrar
o Stage 1 audit (documentation review)
o Stage 2 audit (implementation verification)

o Certification achievement

Common Challenges and Solutions

Challenge Solution

Resistance to change Management commitment, employee involvement
Documentation burden Streamlined, practical documentation
Maintenance of QMS Integration into daily operations

Auditor interpretation Clear communication, objective evidence

Benefits of ISO 9001 Certification

Internal Benefits

e Process Consistency: Reduced variability
e Employee Engagement: Clear roles and responsibilities
e Continuous Improvement: Systematic improvement approach

e Risk Management: Proactive risk identification and mitigation



External Benefits

Customer Confidence: Demonstrated quality commitment

Market Access: Customer requirement fulfillment

Competitive Advantage: Differentiation from competitors

International Recognition: Global quality standard

Business Performance

Reduced Rework: Improved first pass yield

Lower Scrap: Better process control

Improved Delivery: Schedule adherence

Customer Satisfaction: Enhanced satisfaction and loyalty

Integration with Other Standards

ISO 14001 (Environmental Management)

¢ Integrated management systems
e Shared documentation

e Combined audits

IATF 16949 (Automotive)

e Additional automotive requirements
e Customer-specific requirements

e Product safety and reliability

ISO 13485 (Medical)

e Medical device requirements

e Regulatory compliance



e Risk management

IPC Standards

e |PC-A-600 (PCB acceptability)
e |IPC-6012 (PCB qualification)
e |PC-7711/7721 (Rework and repair)

Conclusion

ISO 9001 provides a framework for quality management in PCB manufacturing. Implementation

results in:

Improved product quality

Enhanced customer satisfaction

Reduced costs through improved efficiency

Competitive advantage in the marketplace
Success requires:

e Management commitment and leadership
e Employee involvement and empowerment
e Process-focused approach

e Continual improvement mindset

Reference: ISO 9001:2015 Standard

This overview provides guidance on ISO 9001 implementation. Always reference the official ISO

9001:2015 standard for complete requirements.


https://www.iso.org/standard/59777.html

