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Abstract 

Printed Circuit Board (PCB) weave texture and weave exposure are conditions that may appear similar if appropriate 

inspection techniques are not applied in a manner that can differentiate between the two.  Weave texture is an area where the 

glass bundles of the PCB are visible beneath the intact resin of the PCB surface.  Weave exposure is when there are openings 

in the resin of the surface layer of the PCB that expose the glass fiber bundles.  Either condition is generally acceptable per 

MIL-PRF-31032/1 or IPC 6012 (Class 1 & 2), as long as 1) exposed or disrupted reinforcement fibers on the horizontal 

surface of the PCB do not bridge conductors, and 2) the minimum conductor spacing is not violated due to the condition.  

 

The objectives of this paper are to describe and provide a summary of methods, approaches and techniques engaged in 

determining whether the functional performance of the printed wiring assemblies (PWAs) would be impacted by the 

condition found in a recent case history of weave exposure. 

 

Due to soldermask hiding the condition on the majority of the PCBs surface, it was initially thought the condition was weave 

texture.  Some of the PCBs were then built into PWAs.  Later it was determined that weave exposure was the condition, (with 

some weave texture).  Due to the risks posed by this type of issue, including contamination and Conductive Anodic Filament  

(CAF) growth, a variety of techniques were utilized to evaluate the issue and determine the viability of using impacted 

PWAs.  These techniques included, but were not limited to: visual examinations, PCB cross-section analysis, acoustic 

microscopy, scanning electronic microscope (SEM) evaluation with Energy Dispersive Spectroscopy (EDS), dielectric 

breakdown testing, Conductive Anodic Filament (CAF) testing, and Ion Chromatography testing.  

 

This paper provides a structured and methodical approach to determine the impact of weave exposure.  The techniques 

described below may be utilized as a guideline for others facing a similar predicament to determine final acceptability of the 

product. 

 
Introduction 

The genesis of this paper is derived from a case history which is discussed below.  The PWAs are used in the assembly of an 

extremely complex and highly accurate system (CS), consisting of approximately 20,000 individual piece parts and over 30 

PWAs.  This CS is comprised of two subsystems which include 1) a sophisticated electromechanical assembly and 2) a 

computer.   

 

Defects in PCBs that are inappropriately dispositioned and ultimately get assembled into PWAs and then the CS, can create 

situations where the functionality of the CS can become degraded and fail to meet specification requirements.  Problems such 

as current leakage, insufficient voltage, timing variations, dielectric breakdown, amongst others things are all possible 

scenarios that could be caused by defective PCBs.  The main focus of this paper is to provide guidelines to others who may 

also be working with PWAs with similar exposed weave conditions with some very specific analysis techniques to determine 

if PWA functionality is affected due to the weave exposure. 

 

Background 

As mentioned previously, weave texture and weave exposure may appear similar if appropriate inspection techniques are not 

employed at the time of the inspection.  Also, depending upon soldermask coverage on the PCB, or conformal coat coverage 

on the subsequent PWA, this may also drastically affect the ability to discern between texture and exposure.  For this case 

study, the product affected was a 16-layer PCB, polyimide construction, with liquid photo imageable (LPI) solder mask 

applied.  These are manufactured in accordance with MIL-PRF-31032/1 requirements.  There are plated through holes, 

microvias and buried vias in this design.  This PCB also had some components with very fine pitched component lead pads 

that were approximately 152µm (0.006 in) apart.  Between these pads, by design, there was no soldermask applied.  See 

Figure 1 for an overall view of a representative sample, without the weave condition.  The condition was initially observed as 

weave texture and seemed to only affect a single manufacturing lot of PCBs manufactured a few years ago. 
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Corrective/Preventive Actions: 

As stated above, the root cause was deemed to be the cured soldermask strip process employed at the supplier for this lot of 

PCBs.  It was determined that the other PCB lots that used this cured soldermask strip process were unaffected by the caustic 

stripper used.  Although not precisely determined, it was theorized that one of the stripping variables was less controlled than 

usual and it exacerbated the weave condition.   

 

The procurement of PCBs for this program uses written process agreements that the supplier agrees to with the design, 

procurement and ultimate customer, which locks in a number of critical procedures at designated revisions.  Changes to this 

agreement must be approved by all parties.  

1. The written agreement has been revised so that cured soldermask stripping cannot be performed on any product 

unless authorized in writing. 

2. This has been agreed to with other PCB manufacturers. The written process agreements with other suppliers 

now include a similar prohibition. 

3. All suppliers received a quality alert that requested a heightened sense of awareness for weave texture 

conditions that may actually be weave exposure at higher levels of magnification. 

4. A formal review of all types of rework procedures has been conducted with the PCB manufacturers so that 

levels of risk can be associated with certain rework processes. 

 

Conclusion 

A concise approach was used to determine if the product affected by the soldermask strip process could be used.  The 

culmination of all the investigation and evaluation during this process indicated that as a result of the original weave 

exposure condition coupled with typical assembly processes, these conditions would likely result in significant issues/failures 

for the affected assemblies.  Therefore, it was recommended that all PCBs and PWAs already built with this date code would 

not be used in the CS in which these PWAs are used. 
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