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HOW IPC-A-610 WORKMANSHIP CLASS 
AFFECTS RELIABILITY, INSPECTION, AND COST
A practical guide for engineers and sourcing teams evaluating an outsourced assembly partner.



ABSTRACT
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Figure 1. Automated surface-mount assembly.
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CLASS SELECTION IS A RELIABILITY DECISION

IPC-A-610 & IPC-J-STD-001: TWO STANDARDS. ONE BUILD.

• Class 1, General Electronic Products

• Class 2, Dedicated Service Electronic Products

environment would not normally cause failures. 
• Class 3, High Performance/Harsh Environment Electronic Products
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WHERE CLASS 2 & CLASS 3 CRITERIA DIVERGE

connection integrity and reliability.
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Figure 2. Class 2 vs. Class 3 acceptance criteria, side by side.

rigid printed circuit boards.



defects are unacceptable at every class. Understanding 
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Figure 4. Tombstoning, a defect rejected at every class.

INSPECTION: GREATER RIGOR, GREATER ASSURANCE

particularly important.

evaluated. Visual inspection and Automated Optical Inspection (AOI) can verify many observable 
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Figure 5. Cross-section of a ball grid array.

WHY CLASS 3 COSTS MORE, IN PLAIN TERMS
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MATCHING THE CLASS TO THE MISSION

Aerospace and defense systems are common Class 

CHOOSING A PARTNER THAT BUILDS TO THE CLASS

capable of maintaining consistent process control.

Figure 6. High-reliability defense electronics.
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KEY TAKEAWAYS

•
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•
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but uninterrupted service is not considered critical.
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