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ABSTRACT

An audit is a process that requires careful preparation and a
walkthrough of a potentially complex operational trail to
validate system compliance and, conversely, uncover
weaknesses if any. Among the recent findings in onsemi
Carmona is “misalighed documentation” of different Quality
System-related documents. This includes Process FMEA,
Control Plan, Work Instruction, Preventive Maintenance
(PM)/Calibration Procedure, and Total Control Methodology
(TCM).

This paper discusses the strategy of addressing the issue of
“misaligned documentation” exploring the comprehensive
root cause analysis and validation process. The paper further
discusses the customized system that was developed to detect
and flag any incidence of documentation misalignment every
time a process change is initiated by anyone. The system is
called Document Alignment Matrix (DAM). In the pilot
testing that was done, the system was proven to force the
alignment of documentation in the Quality System.

1.0 INTRODUCTION

In any industry, compliance to a related standard is a must
and to ensure the company’s compliance with these
standards; an audit takes place. To keep the business going,
audit plays a vital role in identifying risks, assessing
compliance, and validating the effectiveness of the
organization’s defined controls and procedures. The Auditors
rely on the documentation provided by the company on which
they evaluate the processes, controls, and regulatory
obedience. The challenge arises when the documented
requirements across the Quality System related documents
being examined during the audit do not align. This is known
as Misaligned Documentation (MD), and it is commonly
being raised as a nonconformance that needs to be addressed.

The internal audits (IA) and external audits (EA) revealed
several incidents of misaligned documentation (MD) from
January 2019 to July 2021. The IA recorded 17 findings,
while the EA noted five findings related to MD. Figure 1

shows the total number of MD incidents per year, Figure 2
shows the distribution of MD incidents by Assembly process,
and Figure 3 shows the trend of MD incidents at Wafer Saw
process. Appendix A contains the breakdown of MD
incidents by department.
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Figure 1. Trend Chart of Misaligned Documentation. The chart shows the
occurrence of findings related to MD during external and internal audits.
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Figure 2. Distribution of Misaligned Documentation by Assembly Processes.
The graph shows the number of findings in which the Wafer Saw process has
the highest count of MD.
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Figure 3. Trend Chart of Misaligned Documentation at Wafer Saw. The chart
shows the incidences of MD at the Wafer Saw process from January 2019 to
July 2021.
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MD is one of the top DNV (Automotive Certifying Buddy)
audit findings across all onsemi sites and this is critical as this
matter may be escalated to a “Major Finding”. Any repeat
finding related to misaligned documentation may lead to the
site or company’s Automotive Certificate’s cancellation. To
avoid this from happening and to effectively address this
repetitive issue, three sub-processes identified in Detailed
Process Mapping (Appendix B) where the issue might have
occurred were covered. These sub-process steps are: (1)
Identify all affected documents to be revised, (2) Revise all
affected documents based on the identified requirement to be
documented and (3) Review the alignment of revised
requirements to all the affected documents.

1.1 Identify all affected documents to be revised.

This step involves identifying all the types of documents that
are impacted by the change or revision of a certain
requirement. These documents may include PFMEA, Control
Plan, Work Instruction, Process Specs, PM/CAL, and TCM.
Document Owners are responsible for identifying all the
affected documents and ensuring that they are consistent and
aligned with the revised requirement. If Document Owners
miss or overlook any document that is also affected by the
change, this may result in misaligned documentation and
therefore, it is important to identify all the affected documents
accurately and comprehensively in this step.

1.2 Revise all affected documents based on the identified
requirement to be documented.

This step involves revising all the types of documents that are
impacted by the change or revision of a certain requirement.
Document Owners are responsible for revising all the
affected documents and ensuring that they are consistent and
aligned with the revised requirement. If Document Owners
fail to revise all the affected documents or do not coordinate
with the related document owners during the documentation
of a certain requirement, this may result in misaligned
documentation, which can cause errors, inconsistencies, and
inefficiencies in the process execution and quality assurance.

1.3 Review the alignment of revised requirements to all the
affected documents.

In this process, the alignment check might not be performed
by the change originator as this process takes much of their
time checking all the other documents one by one. The
alignment check involves checking the consistency and
coherence of the revised requirement with all the types of
documents that are impacted by the change or revision. The
change originator is responsible for reviewing the alignment
of revised requirements to all the affected documents and
ensuring that there are no discrepancies or inconsistencies
between them. If the change originator does not perform the

alignment check or performs it inadequately, this may result
in misaligned documentation.

2.0 REVIEW OF RELATED WORK OR
LITERATURE

Refer to 1.0 Introduction.

3.0 METHODOLOGY

The structured approach of the DMAIC problem solving was
used to address the repetitive occurrence of external and
internal audit findings related to misaligned documentation.
This may possibly occur during the identification of affected
documents to be revised, the revision of all affected
documents based on the identified requirements to be
documented, and the review of the alignment of revised
requirements to all the affected documents.

3.1 Define

Considering the voice of the customer from both external and
internal, an occurrence of MD has been identified that needs
to be addressed and, with the gathered historical audit
findings’ data, this phase involves the identification of the
focus process of this project. The team started with the
process that has the greatest number of audit findings related
to misaligned documentation.

3.2 Measure

This phase aims to review and validate the integrity of the
number of misaligned documentation-related audit findings.

3.3 Analyze

Misaligned Documentation is a challenging issue that needs
a systematic approach. For the team to recognize where this
problem may occur, detailed process mapping and fishbone
analysis have been used. The prioritization of all the
identified potential root causes or Key Process Input
Variables (KPIVs) was done using the Cause-and-Effect
Matrix. The validation of the KPIVs was done by
backtracking the revision history of (1) documents that were
revised by the outgoing document owner and checking the
succeeding revisions made by the new document owner if
with misaligned documentation, (2) a document that was
revised but another affected document that contains the same
requirement was not considered, (3) process’ related
documents were revised by other user and not checked if with
misaligned documentation and (4) document revisions made
but alignment check to other affected document was not
performed that leads to misaligned documentation.
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3.4 Improve

For all the validated KPIVs, preventive, not human
dependent, and preventive, human dependent corrective
actions were formulated from which the best one was chosen.
The selection of the best corrective action / preventive action
(CAPA) was based on the level of control, ease of
implementation, and cost. A potential problem analysis has
been made to ensure that the best-selected CAPA will not
create another problem and that the execution will be
efficient.

The system has undergone rigorous development and
simulation testing to ensure that all errors are eliminated, and
the controls are functioning properly. Since the system is
newly deployed to all end users, its effectiveness is being
monitored and evaluated on an ongoing basis.

3.5 Control

The process improvement that has been implemented
requires continuous maintenance of its benefits. Therefore,
the corrective and preventive action (CAPA) that has been
identified for this process improvement has been documented
in the Document Data and Quality Records Control
documentation. This documentation is a standard procedure
for ensuring the quality and integrity of data and records in
the organization. Since there was no failure mode and effects
analysis (FMEA) affected by this process improvement, no
changes were made to the FMEA documentation.

4,0 RESULTS AND DISCUSSION
4.1 Define

Considering the voice of the customer (VOC) from both
internal and external aspects and based on the historical data,
the Wafer Saw process (Assembly) was identified as the
focused process in this phase, as it accounted for 23% of all
the occurrences of MD related findings from January 2019 to
July 2021.

A cross-functional DMAIC team was formalized to address
this repetitive issue of Misaligned Documentation. With the
help and support of the management team, this project aims
to eliminate the occurrence of audit findings related to MD.

4.2 Measure

The documentation of process requirements has been
reviewed and two metrics were identified, namely MD count
in 1A (Internal Audit) and MD count in EA (External Audit).
Since Misaligned Documentation is a finding raised by
Auditors, who are certified to Automotive Standard

(IATF16949:2016), and before being declared officially, the
findings are agreed upon by the Auditors and Auditees, thus,
mis-declaration of the count of MD finding is not possible.

With the data integrity ruled out, the counts of MD for both
internal and external audits are true and correct. Also, an
MSA for this type of Key Process Output Variable (KPOV)
is therefore not needed.

4.3 Analyze

With the team’s effort in reviewing the detailed process map
and exchanging ideas during the generation of cause-and-
effect analysis (Fishbone Diagram), 22 Key Process Input
Variables (KPIVs) were identified (refer to Appendix C).

The identified KPIVs were streamlined, and the total number
was reduced to 9 KPIVs and they were clustered into 4 KPIVs
(see Appendix D). All of these were subjected to a thorough
validation.

4.3.1 KPIV 1.0: No proper endorsement of process spec’s
scope from previous process owner (resigned/transferred to

another process)

To validate this potential cause, the revision history of the
document/s revised by the outgoing document owner was
backtracked and checked for any misaligned documentation
in the succeeding revisions made by the new document
owner. Figure 4 shows the evidence of KPIV 1.0 actual
validation.

CONTROL PLAN

Sample

Size Frequency [ Wafer Saw Visual Inspection

5 dice for every point of the 9-  [[1%, every 5 wafer and last | Frequency: 1%, every 5™ wafer and last wafer per lot
point. Minimum of 45 dice will || wafer per lot Revised by: Outgoing Document Owner

be inspected Revision Issue / Date: CV / 24-Aug-2018

WORK INSTRUETION
Manufacturing One Point Lecture

Topic:
WAFER INSPECTION USING 9 POINTS PATTERN

Objective:
To provide visual reference for new inspection pracess.

| Frequency: 1* wafer and succeeding 5" wafer
Revised by: New Document Owner
Revision Issue / Date: BN / 31-Aug-2018

In-process monitoring on the 17 wafer and succeeding 5 wafer |«
Using 0 points pattern (6 dice per points). Inspect for any rejects
(scribe defects, eracks and chips, saw dust, DSD, etc.) and apply
internal visual inspection criteria.

("Requirement: Wafer Saw Visual Inspection 1

Figure 4. Control Plan revision (made by outgoing document owner) vs.
reference work instruction revision (new document owner) related to
inspection frequency was not aligned.

4.3.2 KPIV_2.0: Not all the related documentation was
considered, some documents that were also affected by the
changes to be made were missed, and not all the affected
documents were revised.

This potential cause was validated through backtracking the
revision history of a document which revealed that another
document with the same requirement was overlooked,
causing documentation misalignment.
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Figure 5 shows the evidence of KPIV 2.0 validation, where
the lock nut replacement frequency (yearly) in PM procedure
did not match the Process FMEA’s initial release.

PFMEA

Progess Function Patential Potential Effect(s) Current Process Prevention | Current Process Detection

Failure Modes of Failure Control Control
Waer Saw (Process | Detected Water Saw: Monthly replacement of lock nut|| Visual inspection of lack
step to singulate wiggling saw Chipping (replacement before worh out) nut every replacement

waler to die form) | cutline
—‘w PROCEGURE Requirement: Lock nut replacement
Revision Description of Revision Effective Date Frequency: Monthl
Revision Issue / Date: O / 12/18/2020

replacement of Hub wheel mount and lock nut
replacement to yearly.

Requirement: Lock nut replacement
IOGEEST Frequency: Yearly
2. Mechanical Frequency Revision Issue / Date: E / 24-Feb-2017
21 ‘ Hub wheel mount (Note: Replacement is Yearly) A

2.2 [ Lock nut (Note: Replacement is Yearly] A 1

E Update PM checklist and specified the (form only) } 24-Feb-2017

Figure 5. Lock nut replacement frequency (yearly) documented in PM
procedure was not considered during Process FMEA’s initial release.

4.3.3 KPIV_ 3.0: A document was revised by another
document user, no coordination between the related
documents’ owners during the documentation of a certain

requirement.

To validate this potential cause, the revision history of the
process’ related documents revised by another user was
backtracked and checked for any misaligned documentation.
Refer to Figure 6 for the evidence of KPIV 3.0 validation.

PROCESS SPECS

3.133 Cutting Water

Shower (chrABCU‘Tge;h%i ‘E:t-eg?l\r:er/mm} Requirement: Cutting Water for ABC Tech
e Revised by: Other Document User
Blade 0.8 1.5 liter/min Revision Issue / Date: BB / 16 Jun 2020

|\_{For ABC Tech: 1.0~ 1.5 liter/min)

Cutting Water

Cut Water Flowrate:
WHAT Die Size <10mm: 0.5 t0 1.0 L/M in
Die Size >10mm: 1.0 ta 1.5 L/M in

Cutting Water:
Die Size <10mm: 0.5 to 1.0 L/M in
Die Size >10mm: 1.0 to 1.5 L/M in

Requirement: Requirement for Cutting Water
{no requirement for ABC Tech)
Revised by: Other Document User
Revision Issue / Date: K, R / 14-Dec-21

Figure 6. Cutting water requirement for ABC tech was documented by
another document user as well as the requirement in the Positrol Plan (TCM)
however, no specific requirement for ABC Tech was documented in TCM
resulting in a misalignment of documents.

4.3.4 KPIV 4.0: The alignment review is not performed, not
all revised documents were reviewed for required alignment.

This potential cause was validated through backtracking of
document revisions made but an alignment check to other
affected documents was not performed, leading to a
misaligned documentation. The validation of the key process
input variable (KP1V) 4.0 is shown in Figure 7.

FMEA
Process Function

Potential Failure Potential Cause(s) / Current Process Prevention Cantrol

Modes Mechanism(s)

Loading (Input materials | Wrong input of Non-standard Leadframe  ( Leadframe downset height setting for
arein placed and properly | downset height for | dawnset height reference | exposed pad devices reference during
setup in the machine) exposed pad setup is defined in Diebond TCM.
devices 7

Requirement: LF Downset height setting
Frequency: During Setup

M
Revision Issue / Date: BR / 09-Jul-2021
What LF Downset
height
How Set the machine downset setting based on lead

frame package

Who Technician / Setup Operator Regquirement: LF Downset height setting
Every hine set-up and
When Every machine setup and every change of Every change of Leadframe type
Leadframe type

Revision Issue / Date: CC / 14-Apr-2021

Figure 7. LF Downset height setting frequency (during set-up) vs. reference
procedure (Every machine set-up and Every change of Leadframe type) were
not checked for alignment upon revision.

4.4 Improve

A total of three CAPAs were formulated (as shown in
Appendix F — Solution Selection Matrix), and the actions to
be implemented focused on Poka-Yoke control (preventive,
not human dependent) and were chosen for all the validated
KPIVs.

An online system was developed that will ensure that in every
change of requirements, all affected procedures are required
to be updated and alignment of requirements is guaranteed.
This online system is called the Document Alignment Matrix
(DAM).

4.4.1 Document Alignment Matrix (DAM) System

The simulation test demonstrated the system’s functionality,
which involved two major processes: creating and approving
change requests. These processes are depicted in Figure 8 and
9, which shows the flowcharts of each step.

Change Request

Login to DAMS

New Existing

| !

Create Change Update/Modify
Request Change Request

Revision
Complete?

Identify Documents
Submit Request lorE

|

Save Change M
Request

Save Change E

Affected
Request Approval

Note: B4 - Denotes auto-email notification

Figure 8. Change Request Flowchart. This shows the steps and decision
points involved in creating a change request for the documentation of process

requirements.
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Change Approval

Login to DAMS

}

Validate Change
Request

" Change "\
Request
"\ Complete?
Documentation Rev.
Up

}

Complete Change
Request

DY

Note: B4 - Denotes auto-email notification

Figure 9. Change Approval Flowchart. This diagram shows the steps and
decision points involved in reviewing and approving a change request for the

documentation of process requirements.

The system offers the following features:

1. Repository of all documented requirements that
reside in all document types.

2. List all related documentation that will be affected
by the change.

3. Notifies document owners of every change request
as well as the DCC and DAM Super User on the Cc
List.

4. Integrates with the PFMEA SharePoint to capture
updated items related to the document change
request.

4.4.1.1 The repository of all documented requirements that
reside in all document types:

The repository of all documented requirements that reside in
all document types is a feature of the online system that
enables the Document Owners to search for all the documents
that contain a specific requirement that needs to be revised.
The Document Owners can enter a unique term or keyword
related to the requirement, and the online system will retrieve
the requirement from its database or reference mapping
matrix. The online system will then show all the documents
that have the same requirement, along with their document
number and document title. This feature can help to improve
the efficiency and accuracy of identifying and revising all the
affected documents based on the revised requirement.

4.4.1.2 Lists all the related documentation that will be
affected by the change.

The online system will generate a summary of the documents
that are impacted by the selected requirement change. The
summary will include the document type, name, and location
of each affected document. The Document Owner can use the
summary to identify and revise the documents that need to be
updated based on the revised requirement.

4.4.1.3 Notifies the document owners for every change
request as well as the Document Control and DAM Super
User on the Cc List

The online system will notify the owners of the documents
that are impacted by the selected requirement change. The
notification will inform them that they need to update their
documents based on the revised requirement. The notification
will also include the Routing System’s traceable change ID
number for each document. The change request will only
proceed to the “For Approval” status after all the impacted
documents are updated with the corresponding change 1D
number.

4.4.1.4 Integration with PFMEA SharePoint to capture
updated items related to the document change request.

The online system connects to the Process FMEA ATO
Sharepoint site, which helps the Document Owners to find
the documents that are affected by the change based on the
documentation hierarchy. Figure 10 shows the online system
integration to PFMEA flow.

DAMS DB DAMSPI PFMEA SP
mo el

DAMS Database DAM to SP + PFMEA
Integration Sharepoint

Document Alignment System to PFMEA
Sharepoint Integration Flow
Note:
- DAMSPI runs daily to capture latest PFMEA details

Figure 10. Document Alignment System (DAM) to Process FMEA
Sharepoint Integration Flow.

This online system is a new product for the end users, so
several tests of change requests were generated to mimic
various situations that may arise when documenting the
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process requirements. This way, it can ensure that the system
meets the needs and expectations of the users and
stakeholders.

Twenty (20) change request transactions were created with a
total of 126 DAM ID combinations from PFMEA, Control
Plan, Work Instruction, Process Specs, PM/CAL, and TCM
documents.

All the change simulation tests generated were successfully
transacted in the DAM System and alignment of requirements
was ensured.

The revision of documents in the DAM System will also be
updated once the provided change ID number by the
respective change Requestor has been implemented in the
Routing System. For the Revision of the Document process
flow, refer to Appendix E.

Upon completion of a change request in the DAM System,
several validation controls were put in place to ensure that all
the affected documents are identified, revised, and
documented requirements’ alignment is guaranteed. Refer to
Figure 11 for the trend chart of MD after simulation tests have
been done in the DAM system.

Trend Chart of Misaligned Documentation — Wafer Saw Process
(Jan’2019 — Jun’2023 YTD)
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mlA 1 o 2 0 o 0 0

Figure 11. Trend Chart of Misaligned Documentation from Jan. 2019 — Jun.
2023 Year-to-Date (Wafer Saw Process). ZERO MD occurrence from
Mar’2023 when DAM System simulation tests started.

5.0 CONCLUSION

The foregoing discussion demonstrated the effectiveness of a
net-based system called DAM in ensuring proper alignment
of Quality Systems documentation every time a change is
initiated by anyone. This benefited the alignment of Process
FMEA, Control Plan, Work Instruction, Preventive
Maintenance (PM)/Calibration Procedure, and Total Control
Methodology (TCM).

Like any problem-solving endeavor, crucial to the
development of effective solutions is the thoroughness in the
analysis of the problem.

6.0 RECOMMENDATIONS

Considerations should also be taken for the other processes
regarding their inclusion in the DAM System’s database. The
alignment of procedures must be ensured for all the Quality
System-related documents across all the manufacturing
processes, in order to fully eliminate the possibility of audit
findings related to misaligned documentation.

The DAM System’s linkage to CAMSTAR must also be
explored to further optimize the benefit of alignment and
system automation.
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Appendix E: Requirement Documentation Process Flow
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