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T E C H N I C A L  G U I D E

PCB TECHNICAL 
MASTER GUIDE: 
DESIGN TO DELIVERY
A comprehensive engineering manual for high-reliability 

circuit board manufacturing and assembly.



01. PCB Design Basics

Schematic Integrity

Verification of netlists and component 

footprints is the critical first step. Logical-to-

physical  synchronization  ensures  that  the 

fabricated  board  matches  the  intended 

electrical design without error.

Layer Assignment

Strategic stackup configuration optimizes

signal integrity and power distribution. Proper
plane placement minimizes EMI and provides 

low-impedance return paths for high-speed 

signals.

02. Layout Best Practices

Precision Trace Routing

Implementation of controlled impedance routing and differential pair matching. Maintain strict clearance 

rules to prevent crosstalk and signal degradation across high-density interconnects.

Strategic Decoupling

Placement of bypass capacitors in immediate proximity to power pins. Utilizing wide, short traces to 

minimize parasitic inductance and ensure stable voltage delivery to active components.
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03. Material Selection

Glass Transition (Tg)

Specifying High-Tg materials (170°C+) ensures 

structural  stability  during  lead-free  reflow 

cycles. This prevents substrate softening and 

protects the integrity of plated through-holes.

Comparative Tracking Index (CTI)

Selection of laminates with superior CTI values
is  essential  for  high-voltage  reliability, 

preventing  surface  tracking  and  electrical 

breakdown in demanding environments.

04. SMT Assembly Process

Advanced Solder Application

Utilizing high-precision stencils and Solder Paste Inspection (SPI) to guarantee exact deposit volume, 

forming the foundation for robust, defect-free solder joints.

Reflow Profile Optimization

A multi-zone thermal process tailored to the specific thermal mass of the assembly, ensuring uniform 

wetting and minimizing internal component stress.
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05. DFM Design Rules

Trace and Space Precision

Standardized minimum 3/3 mil or 4/4 mil rules 

ensure high-yield etching. Consistent geometry 

across  the  panel  is  vital  for  maintaining 

characteristic impedance.

Annular Ring Integrity

Sufficient annular ring width is maintained to 

accommodate drill wander and ensure 360° 
connectivity between the pad and the plated 

barrel.

06. Testing Methods
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Flying Probe Diagnostics

High-precision, fixtureless electrical testing for rapid prototyping. Ensures 100% netlist verification 

without the lead time of custom test fixtures.

In-Circuit Testing (ICT)

Full-scale production testing using custom bed-of-nails fixtures. Provides comprehensive component-

level validation and functional verification.
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07. Inspection
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Automated Optical Inspection (AOI)

High-resolution camera systems verify component presence, orientation, and solder fillet quality post-reflow, 

eliminating human fatigue errors.

Automated X-Ray Inspection (AXI)

Non-destructive internal inspection for BGA and QFN packages. Detects hidden solder voids and bridging that 

are invisible to optical systems.

X-RAY PENETRATION AND AOI SCAN DATA

08. Standards

IPC-A-600 Class 2 & 3

Strict adherence to the acceptability standards for bare printed boards, ensuring internal and external 

fabrication quality meets global industry benchmarks.

IPC-A-610 Workmanship

Universal criteria for electronic assembly. We maintain Class 3 standards for mission-critical applications where 

high reliability is paramount.
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09. Troubleshooting

Cold Joint Remediation

Root cause analysis of insufficient wetting, typically linked to thermal profiling or pad oxidation. Corrective actions 

ensure long-term mechanical stability.

Etchant Management

Proactive identification of \"acid traps\" during the DFM phase to prevent localized corrosion and trace 

thinning during the fabrication process.

FAILURE ANALYSIS AND DEFECT RECOGNITION

10. Final Quality

Ionic Contamination Analysis

Measuring surface cleanliness to ensure the absence of conductive residues. This prevents dendrite growth and 

potential field failures in humid environments.

Certified Final Inspection

A rigorous human-verified audit of mechanical dimensions, labeling, and cosmetic finish to ensure the product 

arrives in perfect corporate condition.
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