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Reader promise: In about ten minutes, you will be able to map your current
traceability depth against seven decision points and identify exactly where a field 
failure investigation would stall today.



A high-value board comes back from the field. It failed in a customer's installed system, the customer 
wants an answer, and a warranty claim is already open.

The quality team pulls the record. The record exists. It is complete. It tells you the board belongs to a 
build lot, that the lot passed its inspections, and that nothing was flagged at the time.

And then the investigation stops.

Because the question being asked is not "was this lot good?" The question is: what happened to this 
unit? Which supplier's component went into this board? Which line and which equipment ran it? Did it 
fail a test and get reworked before it shipped? Which firmware configuration was on it at release? Has 
anything like this come back before?

When the deepest identifier available is a lot, none of those questions has a unit-level answer. You are 
left with three bad options:

Each of those is expensive, and none of them is a quality failure in the conventional sense.
The inspection happened. The record was kept. The system worked as designed. The design was simply 
never built to reconstruct a single unit's history.

1. Over-scope the containment. Treat the entire lot, and often adjacent lots, as suspect, 
because you cannot prove which units share the failure condition.

2. Adjudicate the warranty claim without evidence. Accept cost you may not own, or dispute it     
without the record to support your position.

3. Open a supplier conversation you cannot substantiate. Ask a supplier to act on a defect you 
can only associate with them by inference.

1. The investigation that stalls at the 
lot number

This guide is about closing that gap, and about deciding deliberately where 
closing it is worth the cost.
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• Rising product complexity. Miniaturization, hardware-software convergence, dense               
assemblies, sophisticated testing and compressed cycles all increase the number of distinct 
failure modes a single unit can carry.

• Multi-tier supplier risk. Shortages, substitutions and counterfeit or substandard parts mean 
provenance is a live variable, not a one-time qualification outcome.

• Change and configuration churn. Component substitutions, BOM revisions, process changes, 
firmware updates and supplier changes are frequent. Approval is not implementation, and 
mismatches between what was approved and what was built are exactly what a field failure 
exposes.

• Delayed judgement. Electronics quality is often judged long after shipment. Reliability, field 
failure, warranty and complaint information arrive months or years after the process          
conditions that caused them.

• Disconnected systems. Quality data remains spread across design, ERP, MES, test systems, 
suppliers and field service. The record may exist in five places and connect in none.

Most traceability programmes are built around retrieval. Can we find the record? Can we produce it for 
a customer or a certification body? Can we show the inspection was performed?

Retrieval is necessary. It is not sufficient.

The practical consequence is this: traceability is decision context, not record storage. A field failure 
investigation does not need a document. It needs a chain, and the chain has to hold at the level the 
failure actually occurred.

For a commodity passive component, that level is usually the lot. For a high-value board carrying a 
configuration, a firmware version, a rework history and a multi-year warranty obligation, it very often is 
not.

Why electronics makes this harder than most industries
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2. The reframe: a record is not an 
investigation

Traceability means finding a record.

Traceability means reconstructing
materials, component lots, processes, 
tests, software and configuration,
suppliers, and field outcomes

Supplier quality means qualification.
Supplier quality means continuous
provenance, performance, change, issue 
and corrective-action control.

The common definition The working definition



Use this as the structural test. A decision-ready traceability chain connects seven points. For any given 
product, ask at what granularity each point is captured, and whether the points link to each other or 
only exist in parallel.

3. The Electronics Traceability Spine
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Who supplied each component, and 
under what qualification, change
notification and performance status 
at the time of  build?

Which component lots were 
consumed into this specific
assembly?

Which BOM revision, hardware 
variant, firmware or software version 
does this unit carry?

Which line, equipment, tooling, 
process parameters and operators 
produced it?

What was inspected and tested, with 
what results, limits and evidence, 
and what happened on any failure?

What evidence supported the 
decision to release this unit, and 
who owned it?

Supplier

Decision point The question it answers

Material / 
component lot

BOM /
configuration

Process / 
equipment

Inspection / 
test

Release

1

#

2

3

4

5

6

What happened to this unit after 
shipment, including complaints, 
returns, warranty events and service 
actions, and does it feed back?

Supplier known at part
number level, not at the unit 
the part went into.

Lot consumption tracked at 
build-lot level; cannot 
resolve to unit.

Configuration recorded as 
released, not as built per 
unit.

Process data held in line 
systems with no link back to 
the quality record.

Pass/fail retained; measured 
values, retests and
dispositions not linked.

Release evidence lot-level; 
rework and concession 
history not visible.

Typical granularity gap

Field data lives in service 
systems and never
reconnects to build history.

Field outcome7

The test: Pick one real field failure from the last twelve months. Walk the seven points. Count how 
many you can answer for that unit rather than for its population. That count is your actual traceability 
depth. Everything else is retrieval.



Serialization is not free. It adds marking, data capture, system and process burden at every one of the 
seven points. The honest position is not "serialize everything." It is match traceability depth to product 
risk and to the decisions you will have to make later.

4. Where serialization earns its cost, 
and where it does not

The depth decision table
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Low-value, high-volume,
commoditised

Short or no warranty; 
replace-on-failure economics

Units within a lot are functionally 
identical

Scrap on failure

Failure is an inconvenience

No unit-level evidence demanded

Unit value

Warranty exposure

Configuration
variance

Rework likelihood

Field consequence

Customer
requirement

Short-lived, fast-replaced products

High-value boards, modules 
and assemblies

Multi-year warranty, service 
contracts, penalty clauses

Hardware variants,
firmware versions, regional 
configurations,
customer-specific builds

Rework and retest are 
normal and change a unit's 
history

Downtime, safety, network 
reliability or customer 
penalties

Automotive, aerospace, 
medical, telecom or key
account requirements 
specify it

Long-life industrial and 
infrastructure electronics 
with obsolescence and 
field-support obligations

Lifecycle length

Containing the lot is cheap
Lot-wide containment is 
more expensive than 
unit-level data capture

Containment cost

Signal Points toward lot-level Points toward serial-level



• PCB fabrication. Panel, coupon and lot traceability is the norm. Serialization matters most 
where design revision, material and process conditions such as drill, etch, plating and         
lamination must be connected to downstream assembly outcomes.

• Components. High-volume consistency and lot-level test data usually dominate, but          
counterfeit prevention, long lifecycles and customer-specific requirements push the depth 
question back open.

• Computers, peripherals and telecom. Hardware-software configuration, regional variants, 
repairability and field data make the configuration and field-outcome points (3 and 7) the 
ones most likely to break.

• Automotive electronics. Safety-critical performance, supplier tiers and stringent customer 
requirements generally make serial-level the default rather than the exception.

• Industrial electronics. Long life, harsh environments, downtime impact and obsolescence 
mean a unit shipped today may be investigated a decade from now.

• EMS. High-mix execution across multiple customers means traceability depth is not one 
decision. It is a per-customer requirement that your system has to support simultaneously.

• Medical electronics. Regulated design, manufacturing traceability, risk and post-market 
learning apply. Use medical device intelligence for regulatory depth rather than this guide.

The rule of thumb: when the cost of not being able to isolate a unit exceeds the cost of identifying 
every unit, serialization has already paid for itself. You are simply paying for it in containment, warranty 
and supplier disputes instead of in data.

Segment notes

Serialization answers "what happened to this unit." It is only valuable if the answer changes something. 
The second half of the framework closes the loop.

5. The Field Learning Loop

6

 

Capture the field signal in a 
structured record rather than a 
service ticket that dies in another 
system.

Reconstruct what that unit
actually was: build, components, 
process, test, rework, firmware.

Determine cause with structured 
root cause analysis, and 
cross-check whether this has 
happened before.

Complaint / 
warranty

Configuration

Investigation

A traceable complaint or 
return record linked to the 
unit.

The seven-point chain for 
the specific unit.

Documented root cause, 
evidence, and links to 
related historical records.

Stage What it means What it produces
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Two principles make this loop work in practice:

1. Warranty data is a delayed process signal. A warranty claim is telling you something about a 
process condition that occurred months ago. Treated as a cost line, it teaches nothing.    
Treated as a quality signal with a traceable unit behind it, it points at a specific process, 
supplier or configuration.

2. Repeat complaints expose a learning-system gap, not just a product gap. If the same failure 
returns, the issue is usually that the first investigation's conclusion never reached the process, 
supplier or design decision that could have prevented the second.

 

Route the finding to whoever can 
change the outcome: supplier 
corrective action, process control, 
or design and BOM change.

Confirm the action worked.

Supplier / 
process / design 
action

Verification

Corrective action, supplier 
request, or change record 
with impact assessment.

Effectiveness evidence 
feeding management 
review.

You do not need to rebuild traceability across the portfolio to improve the next investigation.

1. Pick one product family where field failures are expensive and the current chain                     
demonstrably breaks.

2. Run the seven-point test on a real past failure and document honestly which points resolved 
to a unit and which resolved only to a population.

3. Define the required depth per point using the depth decision table. The answer may be 
serial at points 3, 5, 6 and 7 and lot at points 1 and 2. Mixed depth is a legitimate design.

4. Fix the links before the identifiers. A serial number that does not connect inspection,          
nonconformance, rework disposition and complaint records is a label, not traceability.

5. Standardize the critical controls, not every local detail. Common definitions for defect,         
disposition and evidence matter more than uniform forms, and centralized reporting fails 
when process definitions differ between sites.

6. Measure the investigation, not the record. Track time to reconstruct a unit history,                
containment scope per field failure, and recurrence rate. Those are the numbers serialization 
is supposed to move.

6. A practical starting sequence



The end-to-end chain this supports: Inspection failure, to nonconformance, to corrective action, to 
change, to document and training update, to effectiveness verification, to management review.

• Inspection. Define inspection criteria including required samples and measurement ranges, 
capture results, pictures and attachments, and route inspection data for review and approval. 
A failed inspection auto-generates a nonconformance and alerts relevant MRB personnel to 
await disposition.

• Nonconformance. Record events from single or multiple sites and document critical               
information such as product, process, lot/unit/batch and location, including investigations 
on the outcome of analysis. Containment activities prevent improper usage of                      
nonconforming material, different disposition types can be proposed, and virtual material 
review boards can be held. Each nonconformance is tracked through its lifecycle from            
recording through investigation using 5-Why root cause analysis to closure.

• Complaints and field signals. Record product or service complaints from multiple sources, 
review queued complaints, analyse risk, set severity and priority, and cross-check complaints 
and link to and from historical nonconformances, CAPAs and inspections. A complaint can 
trigger a CAPA or initiate a SCAR for failed parts or material.

• Corrective action. Document different types of CAPA event and connect associated events 
from one site, multiple sites or triggered from the supply chain, using advanced                 
methodologies such as 5-Why root cause analysis, 8D and 5W-2H with emphasis on product 
and process improvement, plus effectiveness verification plans.

• Change. Capture change requests with detailed information for impact analysis, route for 
approval or rejection, assign tasks to evaluate the outcome of the change on affected       
products and processes, and track tasks to completion or escalation.

• Documents and training. Define role-based training for documents with complete tracking of 
employee training status, so a corrective action that changes a work instruction also reaches 
the people performing it.

A traceability design is only as good as the system that holds the links. The relevant capability is not 
storage. It is whether quality events, supplier context, inspection evidence and field signals live in 
connected records.

7. Where ComplianceQuest fits
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Where AI assists. Embedded intelligence can surface insights inside
nonconformance records and identify recurring nonconformances by cross
referencing related records, supporting faster, more consistent decisions about 
when a pattern warrants escalation to corrective action. Humans stay in the loop: 
every recommendation is reviewed and approved by your team before anything is 
committed, the quality owner confirms escalation, and approval flows remain 
governed.



Score each point for one chosen product family. 

2 = resolves to the individual unit. 1 = resolves to the lot or population. 0 = not reliably retrievable.

Reading your score. Any point scoring 0 or 1 is where your next field failure investigation will stall. The 
lowest-scoring point sets your real traceability depth regardless of how strong the others are, because 
a chain reconstructs a unit only if every link holds.

The seven-point test tells you where your chain breaks. The next question is 
what it takes to close it.

See how electronics manufacturers connect supplier, inspection,
nonconformance and field records in one system.

Explore the Connected System for
Electronics Manufacturing →

8. Self-assessment: the seven-point 
test
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Supplier and qualification status at time of build

Decision point

1

Material and component lots consumed2

BOM revision, hardware variant and firmware 
version as built3

Line, equipment, parameters and operator4

Inspection and test results, including failures, retests 
and dispositions5

Release evidence, including rework and concession 
history6

Field outcome: complaint, return, warranty and 
service history7

# Score (0-2)

https://www.compliancequest.com/solutions-for-electronics-manufacturing/
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ComplianceQuest is the #1 AI-powered Quality, Risk, 
and Compliance (QRC) system that connects
Product, Quality, Manufacturing, People, Suppliers 
and Customers in a single system. Built on Salesforce, 
the system delivers end-to-end visibility, AI-driven 
intelligence, and enterprise-scale execution, enabling 
organizations to manage risk, ensure regulatory 
compliance, and turn quality into a driver of growth.

ComplianceQuest is pre-validated and easy to implement, use, and maintain, allowing for 
streamlined communication and collaboration across the product value chain.

For more information, or to request a demo with a ComplianceQuest Expert, contact us today: 

• Visit www.compliancequest.com
• Email us at marketing@compliancequest.com
• Call us at 408-458-8343

About ComplianceQuest

DISCLAIMER: The information contained in this brochure/webpage is provided for informational purposes only and should not be relied 

upon as a basis for any decision, including purchasing decisions. It is intended to outline CQ’s general product direction and does not 

constitute a binding representation, warranty, or contractual obligation, nor will it form part of any contract unless expressly set forth in a 

written agreement signed by CQ.

References to specific features, functionality, or product offerings are not a commitment to deliver and do not guarantee availability; such 

items may not be available at any given time. All features and offerings are subject to change without notice.

© 2026 ComplianceQuest. All rights reserved. Confidential and Proprietary. Publishing of this content is not allowed without express 

permission from ComplianceQuest. The information contained in this document is intended for general information purposes only and is 

subject to change without notice. Any third-party brand names and/or trademarks referenced are trademarks of their respective owners.


	Text1: 
	Text2: 
	Text3: 
	Text4: 
	Text5: 
	Text6: 
	Text7: 


