IPC-6012: Qualification and Performance
Specification for Rigid Printed Boards

Overview

IPC-6012 establishes the qualification and performance requirements for rigid printed boards.
This standard is critical for PCB manufacturers, designers, and assemblers to ensure boards meet

specified quality and reliability standards.

Key Specifications

Board Classes

e Class 1: General Electronics - Low complexity, function not critical
e Class 2: Dedicated Service - Extended lifetime, high reliability required

e Class 3: High Reliability - Continuous performance or on-demand critical, no downtime

allowed

Material Requirements

Laminate Properties

Dielectric Constant: Typically 4.0-4.8 for FR-4

Dissipation Factor: <0.020 at 1 MHz

Tg (Glass Transition): >130°C for standard FR-4, >170°C for high-Tg

CTE (Coefficient of Thermal Expansion): <14 ppm/°C (X-Y axis)
Copper Foil Specifications

e Type: Electrodeposited (ED) or Rolled Annealed (RA)

e Thickness: 1/3 oz to 10 0z (12-355 um)



e Profile: Standard or reverse treated foil

Construction Requirements

Layer Stack-up

Core Thickness: Typically 0.Tmm to 3.2mm

Prepreg: Multiple plies for controlled impedance

Minimum Annular Ring

e Class 1: 0.05mm (2 mil)

Symmetry: Balanced construction to prevent warping

Copper Weight: Different weights for signal, power, ground planes

e Class 2: 0.05mm (2 mil) internal, 0.10mm (4 mil) external

e (Class 3: 0.05mm (2 mil) internal, 0.13mm (5 mil) external

Plating and Finish Specifications

Surface Finishes

Application

Shelf Life

Finish Type Thickness

HASL 1-40 pum

ENIG 0.05-0.20 pm Au / 3-5 pm Ni
OsP 0.2-0.5 pm

Immersion Silver  0.1-0.3 um

Immersion Tin 0.8-1.2 um

Plating Requirements

General purpose

Fine pitch, wire bonding

SMT assembly

Aluminum wire bonding

SMT assembly

12 months

12 months

6 months

6 months

6 months



e Through-hole Plating: 20-25 pm minimum copper thickness
e Via Plating: Same as through-hole requirements

e Gold Plating over Nickel: 0.8-1.5 um for edge connectors

Electrical Performance

Dielectric Requirements

e Breakdown Voltage: 240 kV for 1 mm thickness
¢ [nsulation Resistance: 21000 MQ (standard), >10,000 MQ (high reliability)

e Volume Resistivity: 21078 MQ-cm

Conductor Resistance

e Calculated based on trace width, thickness, and length
e Must account for temperature coefficient

e Maximum resistance specified by design

Mechanical Requirements

Dimensional Stability

e Bow and Twist: <1.0% for Class 1, <0.75% for Class 2, <0.5% for Class 3
e Thickness Tolerance: £10% for standard boards

e Hole Position Accuracy: +0.15mm for standard

Solder Mask

e Thickness: 10-30 um over conductors
e Adhesion: No peeling or blistering

e Coverage: Complete coverage except on specified areas



Quality Assurance

Testing Requirements

Electrical Tests

e Continuity Test: All connections must be complete
e |[solation Test: No shorts between isolated nets
e High Potential Test: Dielectric strength verification

e Impedance Test: For controlled impedance boards
Mechanical Tests

e Peel Test: Copper adhesion >1.0 N/mm
e Solder Float Test: Resistance to thermal shock

e Bend Test: Flexibility evaluation for thin boards
Visual Inspection

e Magnification: 3x to 30x as required
e Lighting: Proper illumination for defect detection

e Acceptance: Per IPC-A-600 criteria

Design for Manufacturing (DFM)

Design Recommendations

1. Trace Width/Space: Follow manufacturer's capabilities

o Standard: 6/6 mil (0.15/0.15 mm)
o Advanced: 4/4 mil (0.10/0.10 mm)
o HDI: 3/3 mil (0.08/0.08 mm) or less

2. Minimum Dirrill Size



o Standard: 0.3mm (12 mil)
o Advanced: 0.2mm (8 mil)

o Laser Microvias: 0.1Tmm (4 mil)
3. Aspect Ratio

o Standard: <8:1 (board thickness : drill diameter)
o Advanced: £10:1 with special drilling

o HDI Microvias: <1:1
4. Copper Balance

o Symmetrical layer stack-up
o Even copper distribution

o Prevents warping and improves yield

Common Defects and Solutions

Defect Cause

Solution

Measling (white spots) Resin contamination
Delamination Poor adhesion, moisture
Plating Voids Poor hole preparation
Warpage Unbalanced construction

Reliability Considerations

Environmental Testing

e Thermal Shock: -40°C to +125°C cycling

Clean materials, proper lamination

Proper bake-out, storage control

Optimize desmear process

Symmetric stack-up, proper curing



e Temperature Humidity Bias: 85°C/85% RH

e Highly Accelerated Stress Test (HAST): 130°C/85% RH

Lifespan Prediction

e Arrhenius Model: Temperature acceleration
e Coffin-Manson: Thermal cycling fatigue

e |PC-TR-579: Round robin reliability test methods

Implementation Guidelines

For Designers

1. Specify appropriate IPC class based on application
2. Follow manufacturer's DFM guidelines
3. Include test points for quality verification

4. Document special requirements clearly

For Manufacturers

1. Obtain IPC certification
2. Implement statistical process control
3. Regular equipment calibration

4. Maintain proper material storage

For Procurement

1. Specify IPC-6012 class in procurement documents
2. Request certification and test reports
3. Audit supplier quality systems

4. Establish incoming inspection criteria



Revision and Updates

e Current Revision: IPC-6012E
e Regular Updates: Every 3-4 years

e Industry Input: Global participation in standards development

Reference: IPC-6012 Standard

This overview provides essential information. Always reference the official IPC-6012 document for
complete requirements.


https://www.ipc.org/standard/ipc-6012

