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ABSTRACT

This STMicroelectronics Calamba project aims to evaluate
the feasibility of extending the shelf-life of B201 Protective
liners to 36 months to meet the growing demand from
Customer.

The shelf life of protective liners is a critical factor in
ensuring their effectiveness and reliability across various
industrial applications, including automotive, construction,
and packaging. This study explores strategies for extending
the shelf life of protective liners through accelerated aging
tests.

By simulating long-term environmental exposure in a
controlled, accelerated manner, these tests provide valuable
insights into the material degradation processes and help
predict the lifespan of liners under real-world conditions. The
research focuses on key factors influencing shelf life, such as
material composition, environmental conditions, and storage
practices. Findings suggest that selecting durable materials,
optimizing storage environments, and employing rigorous
quality control measures can significantly enhance the
longevity of protective liners.

The evaluation involves a detailed analysis of the B201
Protective liner's material properties, focusing on enhancing
durability and longevity. Techniques such as involves a
thorough inspection of the raw materials to identify any signs
of degradation or compromised performance over aged
conditions are tested. Accelerated aging experiments are
conducted to simulate extended materials shelf-life.

Initial findings suggest that with the application of targeted
preservation methods, the B201 liners can achieve the desired
shelf-life extension while maintaining quality standards.
Extending the shelf-life of B201 liners is achievable and
essential for supporting Customer care demand, ensuring
product reliability and supply chain efficiency.

Additionally, the study highlights the importance of
integrating accelerated aging tests into the product
development cycle to identify potential weaknesses and
improve material formulations. This approach not only
ensures product reliability but also contributes to cost savings
and environmental sustainability by reducing waste and the
need for frequent replacements.

1.0 INTRODUCTION

As the liner materials have surpassed their recommended
shelf-life, it is crucial to evaluate their current condition and
determine their suitability for continued use. The introduction
outlines the need for a comprehensive assessment of the
expired liners, identifying potential risks and degradation that
may impact manufacturing efficiency and compliance with
industry standards. By understanding the challenges posed by
expired materials, we can develop strategic solutions to
mitigate risks, ensure quality assurance, and optimize
resource management.

Due to B201 expired liner materials, ST Calamba decrease in
demand for B201 from Customer and outlines the strategic
approach to align future supply with the projected Customer
Care demand of 1.8 million units for 2025. The unexpected
demand drop presents challenges in maintaining efficient
inventory and production planning. With the next loading
scheduled between March and April, it is imperative to
reassess our supply chain strategies to ensure readiness for
the anticipated demand. Also taking into account the MOQ
from raw material supplier which will incur additional cost.

The challenge is need for a thorough examination of the
materials to identify any degradation or loss of performance
that may affect product quality and compliance with industry
standards. By understanding the implications of the extended
shelf life, we can make informed decisions regarding
reconditioning, replacement, or continued use to maintain
operational efficiency and product integrity.
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Expired Liner Material cost high impact and significant cost
implications associated with expired materials and their
impact on operational efficiency and financial performance.
As materials surpass their shelf life, they may lead to
increased waste, reduced product quality, and potential
disruptions in the production process.

To avoid high-cost problem, this project addresses these
challenges to minimize financial losses and maintain supply
chain integrity. By analyzing the factors contributing to high
costs, such as disposal expenses and the need for replacement
materials, we can develop strategies to mitigate risks and
optimize resource management. Understanding the cost
impact of expired materials is crucial for making informed
decisions that support long-term sustainability and
profitability.

1.1 Protective Liner/Film

Protective liners are materials used to safeguard surfaces or
products from damage, contamination, or wear. They are
commonly used in various industries, including
manufacturing, semiconductor, automotive, construction,
packaging, and electronics. In Figure 1 shows the 3M
Protective Liner material used to protect B201 Optical
device lens during High temperature processes.

3M Heat Resistive Polyimide Tape is a heat resistive
polyimide process tape with electrostatic discharge (ESD)
properties on the polyimide backing layer. The adhesive is a
thermally cross-linkable acrylic copolymer that provides
good initial adhesion and has less adhesion build-up even
after high temperature.

Liner

Figure. 1. B201 Module with Protective Liner

1.2 Expired Liner Materials

Expired liner materials refer to those that have surpassed their
recommended shelf life, typically set by manufacturers to
ensure optimal performance and reliability. For B201
Protective liners, expired materials can affect the peel test
performance once it reaches the guaranteed shelf life,
referring to below Figure. 1.

Over time, expired liners may lose their structural integrity,
leading to compromised performance. Using expired
materials can result in product defects or failures, impacting
customer satisfaction. Managing expired materials can incur
additional costs, including disposal, replacement, and
potential production delays.
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Figure. 2. Anova plot for B201 Expired Liner Materials more than 24
months

1.3 Liner Attach Process

A liner attach machine is a specialized piece of equipment
designed to automate the process of attaching liners to
various surfaces or products. These machines are commonly
used in manufacturing and packaging industries to improve
efficiency, consistency, and precision in liner application.

Figure. 3. MIT LB800 Final Liner Attach Mchme
2.0 REVIEW OF RELATED WORK

The Arrhenius equation is commonly used to relate the rate
of aging to temperature. It assumes that the chemical
reactions responsible for aging follow a predictable pattern.

The Arrhenius-Peck relationship is a model used in
accelerated aging tests to predict the life of a product under
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different temperature and humidity conditions. This model
combines the Arrhenius equation (for temperature
acceleration) with the Peck model (for humidity acceleration)
to calculate an overall acceleration factor. This factor helps
determine how much faster a product will age under
accelerated test conditions compared to real-world use
conditions.

For this project, Calculated lifetime is 1.13-1.14 years using
the Arrhenius-Peck Model (considering no observed failure
at 65 deg C/90% RH at 400 hrs and activation energy used is
polymer thermal aging = 0.1 — 0.23eV) which is also aligned
with Customer specification in Table 1 below.

Table. 1. Core Tech Optical Sensing Commaodity Quality
Requirements

age o ] &5 (3
storage " 31315 338.15 358.15
n—n-un-:;eu-u“ Number of ysars that the R et

| 100 0.04 020 1.10
| 200 0.08 0.59 219
| 300 0.13 0.88 320
l 400 0.17 1.18 438
I 500 0.21 147 548
| 600 025 1.76 658
700 020 206 767

800 0.34 235 877

900 0.38 264 9.86

1000 0.42 204 10.96

1100 046 323 12.06

| 1200 051 353 13.15

3.0 METHODOLOGY

3.1 DOE Methodology Legs

Perform Liner shelf-life extension study using ST Material
Engineering Plan. Conducting a linear shelf-life extension
study using the ST Material Engineering Plan involves
systematically evaluating the longevity and stability of a
product under specific conditions. The process begins with
defining the study's objectives, such as extending the shelf
life by a certain period. Key materials are selected to ensure
they represent typical production batches. See Figure 4.
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Figure. 4. DOE Methodology

3.2 Accelerated Ageing Test Methodology

Accelerated aging tests are a valuable method for predicting
the shelf life of protective liners and other materials. These
tests simulate the effects of time on a product by exposing it
to elevated conditions such as temperature, humidity, and
light, thereby accelerating the aging process. Accelerated
aging tests aim to estimate the long-term effects of
environmental factors on materials in a shorter time frame.
This helps in predicting the shelf life and ensuring the
reliability and safety of the product.

Accelerated aging tests are a powerful tool for predicting the
shelf life of protective liners. By carefully designing and
conducting these tests, manufacturers can ensure product
reliability and extend shelf life, ultimately leading to cost
savings and improved customer satisfaction. Here’s a
comprehensive guide on how to conduct accelerated aging
tests to extend the shelf life of protective liners. See Fig. 5.

Steps for Conducting Accelerated Aging Tests

« Determine the specific properties you want to evaluate (e.g., tensile strength, flexibility, chemical

Define Test Objectives
resistance).

Select Test Conditions:

« Temperature: Elevated temperatures are used to accelerate chemical reactions. Commonly, temperatures
between 50°C and 70°C are used.

« Humidity: Depending on the material, humidit

levels may be adjusted to simulate real-world conditions.

Determine Test Duration:
+ Use the Arrhenius equation to calculate the equivalent time at elevated conditions. For example, a test at
60°C might simulate several years of aging at room temperature.

Prepare Samples:
« Ensure samples are representative of the actual product. Prepare multiple samples to account for
variability.

‘ Conduct the Test:
« Place samples in a controlled environment chamber set to the chosen conditions.
+ Monitor samples periodically to assess changes in physical and chemical properties.

valuate Results:
» Compare the aged samples to control samples kept under normal conditions.
* Assess changes in key properties and determine the point at which the material fails to meet
ons,

Analyze Data:
« Use statistical methods to analyze the data and predict the shelf life.
« Consider factors such as material degradation rate and environmental stressors.

Report Findings:
+ Document the test conditions, procedures, results, and conclusions.
* Provide recommendations for shelf life extension based on findings.

—

Figure. 5. Procedure on Accelerated Aging Tests

3.2.1 Evaluation of Existing Material (Normal aging) +
REL at module level

»  Use existing material with TO qualification.

*  Perform REL at module level - Proposal is to use
Customer Spec “CoreTech Optical Sensing
Commodity Quality Requirements (099-28157-B)”
for accelerated aging. Bake at 65 deg C / 90% RH
for 400 hrs. Equivalent to 1.18 Year shelf life

»  Perform Shipping Combo in reference to 099-
28157-B

* The test will provide assessment for 12 months
condition at Module level.
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Table. 4. Qualification Criteria
Table. 2. Evaluation of Existing Material Project timing

Projecied Timing - WK ﬁl
415 E] 7 ]

Peal Force raps
e within specifications

Activity 2
T | REL Tesl - Acceleraied ageg al madule level for e
availabile matarial (25th manth oid with passing TD
Evaluation)

Proposal - Use Custamer Spes - GapalsekOplical Sensing
Cammodity Quality Requirsmants [099-28157-8] for ) n
accelerated aging

- 85 deq C /90% RH far 400 beg - this is eguivalent 1o 1.18
‘Year shelf life

- Conduct Module level pesl es) befors and after bake

2 Shipping Cambs - 199-28157-B

2
™ FLA S| (Nosign of bulging or potental
deop)

Pass on liner
2 (o sign of bulging or potential
e deop)

Tape & Reel +
Drop Test

Peel Force reaps o visibl
be within specifications | (low pawer microseope)

T | Da Enginearing evaliaban on sxisting matanal (2610 meat Materials and methOdS f0r the evaluation plan and
gl o rosducion s bised an lsading line 1o qualification criteria from TO cycle — Final Liner Attach
process up to T2 cycle — Tape and Reel + Drop Test.

3.2.2 Evaluation of Material with Accelerated aging at Raw

Material level + REL at module level 3.2.4 Module Reliability Test Requirement for Shipping
Combo

» Do accelerated aging at raw material (supplier side)
to consider +12 months in shelf life (= 36 months). Table. 5. Module Reliability Test Requirement

*  Build material on baked material and ship to STC
for evaluation. ; ) -

* REL at module level - Proposal is to use Customer
Spec “CoreTech Optical Sensing Commodity pataee
Quality Requirements (099-28157-B)” for o | pmm——
accelerated aging. Bake at 65 deg C / 90% RH for
400 hrs. Equivalent to 1.18 Year shelf life == S T B

»  Perform Shipping Combo - The test will provide (ST ettt
assessment for 36 months old material at TO + 12 - st o e o g
months condition at Module level. - =

Table. 3. Evaluation of Material with Accelerated aging at e

Raw Material level + Rel at module level Project timing
Stress Test or Reliability Test requirement for shipping

: S RS combo such as:

»  Package Vibration for 10 minutes

* 3 cycles of extremes temperature and humidity
) profile, followed by 10 normal cycles for Package
. Storage.

* 10X drops of Package Drop Test.
R 4.0 RESULTS AND DISCUSSION

4.1 1QC Test Data of Expired Liner

3.2.3 Evaluation Plan and Qualification Criteria

STCALAMBA 10C / INSPECTION REPORT
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Figure. 6. DOE Plan
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»  Dimensional and Visual Cosmetic Inspection
Passed

*  Mechanical peel test at coupon level Passed

»  Surface Resistance Measurement Passed

4.2 Supplier Accelerated Aging Test Result

Table. 6 & 7. Stokvis and CCL Accelerated Aging Test

Supplier: STOKVIS
[Raw Material M TA18E Rotivity: Taccelerated Aqing @ 4 weeks (672 hrs)
M Bateh o T oavazvis lAgee of matarial from tme of taat Ef, morths
aw Mig Date 1 Pasl Tast irip. sample @ Z5mm300mm wsing SUS plate
i
Peel test @ TO Peel test after Accelerated Aging
Lon e - azrzzve Fpe— ——
' N w et % - faie 1
e
i L
i 1
e o >
(L)) ™) M) e 2]
e T T a0 -
raises ) 5 11 " i i
[ ™ wan I
"
" w4l .
T fowelt
Criterion:0.9-2.3%/cm F2Smemna. - [rest metne: 1ees wezan
e i/ e == =

Conclusion: Peel test after aging is at 1.34N/cm passing the
spec criteria of 0.9-2.3N/cm.

Supplier: CCL
s Material T auraae | |faetivie: Jerated Apno (@ 4 weeks (572 hrs)
Batch No | onxzexis /Age of material from time of test |27 morihs.
'aw Mig Date * 117202022 Pasl Test [Strip sample @ 25mm*300mem using SUS plate
terial Expired date 1112024
Peel test @ T0 Peel test after Accelerated Aging
o B AR BINEAY | FONBEN s -
| peet pvem) | min | peeting svengun i) |
1 1516 | 57 T
2 a7 156 5
3 1654 | 1525 | 5 | [NTT)
] 1647 1542 I 5 s Lo
s 16876 15% | 169 | [ [ (5]
[ E T 1704 1816 | 16 3 I [Fii)
[ 1647 152 s | [ mAmeN s e L
F A 106792 5558 | ez ] | [ FHBaveGE 161 1537 | T

Conclusion: Peel test after aging is at 1.58N/cm passing the
spec criteria of 0.9-2.3N/cm.

Summary:

Stokvis: 26-month-old material

Passed Peel test after 4 weeks accelerated aging.
e TO0:1.36N/cm
«  After aging: 1.34N/cm
e Spec: 0.9-2.3N/cm

CCL: 27-month-old material

Passed Peel test after 4 weeks accelerated aging.
* TO: 1.62N/cm
»  After aging: 1.58N/cm
e Spec: 0.9-2.3N/cm

Raw Material supplier advice - accelerated aging is
equivalent to +12 months. With passing peel test data, 3M
B201 liner material is guaranteed for additional 1 year from
current material age.

4.3 Peel Force Summary Data

Table. 8. Peel Test Results

MiN Peel | meanpeel | stapev
PROCESS CHECK Force Peel Force
(g 4 A (9

MAX Peel

PRODUCT CAPTYPE | CONVERTER | MATERIAL | SAMPLE

CPK Initial
Limit

TO (Post FLA) an .76 29 2418 1353
61 cet mrreE
B201 2 T1 (Post Tnr + Drop Test) 189 2.9 251 1823 1368
Atlantis TO(Post FLA) nn 27 285 1409 233
XPT ccL IM7418E
2 T1(Post Tnr + Drop Test) aa 3093 215 1102 1438

Based on the Summary of Peel test result, both IGT and XPT
Cap PASSED Target CPK (>1.33) and ALL Peel test data are
within specs tolerance subjected at different cycles (TO vs T1)
using CCL_3M7418E material.

4.4 Variability Chart for Peel Force

~ Variability Gauge =)
< = Variability Gauge Analysis for Peel Test
< Variability Chart for Peel Test
40
[ L I T LR P P PP PP PP P PR PPN
32
28 —F G — ' o
. Avg=26.5252891
- za—[l]— —\—i|—
£ 16
12
8
LSt
o
TO T1 TO T Cycle
1GT XPT Cap Type

Figure. 8. Variability Chart for Peel Force (gF):

e Both Cap (IGT and XPT) using 3M7418E Liner
shows stable readings at different cycles and
PASSED on defined specification limits from 5 to
35 gF but slightly above nominal target of 20gf
(Avg=26.52gf).

e Liner material 3M7418E on both IGT and XPT cap
shows stable performance and normal adhesion
response from TO to T1 cycles.

~ Oneway Analysis of Peel Test By Cap Type 1L
40

USLT mmmmmmm b

SR =S =S
—F——F— - BF

Peel Test

All Pairs IGT XPT
Tukey-Kramer
0.05

Cap Type

Figure. 9. One way analysis for Peel Force (gF):



34t" ASEMEP National Technical Symposium

Correlation data from interaction plots showed that mean
from liner material 3M7418E on both cap (IGT and XPT) is
BOTH within Peel Test specs limit and almost have the same
performance. Both CAP type is correlated based on Tukey-
Kramer analysis.

4.5 Adhesion Quality Inspection and Remnant Inspection

Table. 9. Adhesion Quality Inspection

SAMPLE IMAGES after FINAL LINER ATTACH RESULTS

Adhesion quality
i PASSED after
Final Liner Attach

Adhesion quaity
PASSED

PASSED after
Final Liner Attach

Table. 10. Adhesion Remnant Inspection

ADHESION QUALITY INSPECTION - AFTER PEEL OFF

n
PRODUCT car TYPE CONVERTER MATERIAL (Post TR + Drop Test

)
(rostrLA)

IGIANT caL mratee

xPr cc P

Both Cap (IGT and XPT) using 3M7418E Liner shows
passed adhesion quality inspection check and adhesion
remnant inspection on different test stages after FLA, Tape
and Reel and Drop Test. Refer to Table 9 and 10.

4.6 Peel Test Response after Reliability Test

4 = Oneway Analysis of Peel Test By Cycle

«» POR vs TO & T1 - with significant
difference due to different samples used
< TOvs T1 - Based on ANOVA plot, there
is NO statistically significant difference
between TO vs T1 of CCLand T0 and TO'
of Stokvis after units have undergone
accelerated ageing reliability test.

<+ All values are still within specification
limits of 5-35 gf

Figure. 10. REL Test Peel Test Results

« TO vs T1, based on ANOVA plot, there is NO
statistically significant difference between TO vs T1
of CCL and TO and T1 of Stokvis after units have
undergone accelerated ageing reliability test.

« All values are still within specification limit of 5-
35gf.

4.7 Module Sticky Test after Reliability Test

Table. 11. Module Sticky Test Results

CTST(Cover Tape Sticky Test) and USCT (Unit Stuck on Carrier Tape) Checking

ceL

car 100% VisualMechanical  CTST (Cover TapeSticky  USCT (Unit Stuck on Carrier
PRODUCT  fype  CONVERTER  MATERIAL foreote ost) Tape) REMARKS
* No madules stcking on
the cover tape - PAGLL
* Mo modules shuckon
IGIANT ceL ImTa18E brieionneinils
* Sampie Qty. 25ips/50
pesicap
8201
Atlantis =
- * Mo modules sscking on
the cover tape -7
* Mo moduies stuckon
xPT e Imzaree bt
* Sampie Qly. 23trp50
pesi

On Both IGT and XPT, Cover Tape Sticky Test and Unit
Stuck on Carrier Tape Test results — PASSED which shows
no ESD build up after REL

*  No modules sticking on cover tape.

« No modules stuck on carrier tape.

4.8 Electrical/Functional Testing and Drift Analysis After
Reliability Test

4.8.1 Module Accelerated Test

Table. 12. Accelerated Test Results

Tesl P T0 (Before Rel) T1 (After Rel) Remarks

Electrical/Functional
sting

All sample units
passed (Bin 1)

90/90 units Passed

90/90 units Passed

No observed drifting
on critical
parameters (as per
Reliability Test

Passing defined limits Specifications)

on Testp

Passing defined limits

Drift Analysis on Test par

ATLANTIS LIV-SPEAT
0_vs_T1.pptx

All units passed (BIN 1) at Electrical/Functioning Test.

No observed drifting on critical parameters and passing
defined limits on test parameters based on reliability test
specifications.

4.8.2 LIV Test

LEAK:MOD_RX_LEAKAGE DARK 80C & 4 more
coatig

™ n

LEAK-MOD RX_LEAKAGE DARK 60 5
< tnt o

e MODRSF_LEARABE DARK 60 3
Ciny o

LAWEMORD_PO_SSMA_GOE (W) 1

LIWEMDD,1_TH_80C (ma) 20

IWLMEO_SEBOC {m/may 040
a3s

Figure. 11. LIV Test Plot
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o Al units passed (BIN 1) at
Electrical/Functional/Optical Test at LIV Test stage.
e  Statistical plot shows all units passed (BIN 1) after
SPEA Drift test and no drift from TO to T1 After Rel

4.8.3 SPEA Test

1021001 :PD_Loakage DARK RX AMB_AVE & 1021009 :PD_Leakage REF LEAKAGE DARK
Stage

i

1021001

1021009
PD_Leakage REF LEAKAGE DARK (1A) 7D, Leakage DARK_RX_AMBAVE (ne)

Figure. 12. SPEA Test Plot

o Al units passed (BIN 1) at
Electrical/Functional/Optical Test at SPEA Final
Module Test stage.

e  Statistical plot shows all units passed (BIN 1) after
SPEA Drift test and no drift from TO to T1 After Rel

4.9 Manual Liner Removal Simulation on TO and T1 Samples
(Replicate End customer process)

Table. 13. TO and T1 Manual Liner Removal Result

Reference Photo

20720 samples passed
and successfuly
removed kner
manualy (see also
video as separately
shared)

T1 - Post Reliability

Procedure:

1. Sample preparation: Place samples with liner on
adhesive tape to simulate condition with FATP or
Final Assembly and Test Package (module is
already soldered within the system).

2. using an ESD plastic tweezer, manually peel-off
liner on B201 modules starting from the tab toward
the opposite side.

3. Conduct visual inspection for adhesive residue
(magnification: 30X).

Module after Stockvis Liner Peel-off Comparison

Unit1 Unit2 Unit3 Unit4
Brightfield

Darkfield Brightfield Darkfield Brightfield Darkfieid Brightfieid Darkfield

Units Unit6 Unit7 Unitg

Figure. 13. Manual Liner Removal FA Result (100% Optical Inspection)

Result:
No adhesive residue observed on the cap surface on all
inspected samples during 100% VMI.

4.10 Control Run (CR) Samples at Customer level

Lot Details: 7 ZW - 500u CR iot:

Figure. 14. Control Run Samples

ST Calamba to prepare Control run samples to FATP (1
Reel/500 units) using the aged Stokvis/CCL material to check
the response during manual liner removal process at customer
side.

HH TY CSD D73 Atlantis CR yield
and FA report

Hi ALL

Here comes D73 Atlantis CR yield and FA report for
your kindly review,no special issue,pls noted.,

Figure. 15. FATP Result

No issues encountered at FATP downstream customer
during processing of CR samples as confirmed in Figure.
15.
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4.11 Project Cost Savings (Liner Raw Materials Cost

Impact):

Existing Liner Raw material at supplier already reached 24
months old shelf life

*  6.5Mpcs equivalent at CCL

*  4.3Mpcs equivalent at Stokvis
Liner Raw Material cost impact:

+ 85.2K$on CCL

»  73.6K$ on Stokvis
Note: In case of Fresh material build, MOQ requirement is
26 rolls equivalent to 6.5Mpcs.

Total Cost Savings: 161.5K$
5.0 CONCLUSION

The successful implementation of accelerated aging tests for
protective liners has proven to be an invaluable tool in
predicting and extending their shelf life. Through careful
simulation of environmental conditions such as temperature,
humidity, these tests provide critical insights into the long-
term performance and durability of liner materials. The
study confirms that accelerated aging tests can effectively
identify potential degradation pathways and material
weaknesses, allowing for targeted improvements in material
formulations and manufacturing processes.

Key findings indicate that selecting materials with inherent
resistance to environmental stressors, optimizing storage
conditions, and implementing robust quality control
measures are essential strategies for enhancing the longevity
of protective liners. By accurately predicting the lifespan of
liners, manufacturers can ensure product reliability, reduce
waste, and achieve significant cost savings.

Furthermore, the integration of accelerated aging tests into
the product development cycle enables proactive
identification of potential issues, facilitating continuous
improvement and innovation. This approach not only
supports the development of high-quality, durable liners but
also contributes to sustainability efforts by minimizing the
frequency of replacements and reducing environmental
impact. Overall, the success of accelerated aging tests
underscores their importance as a standard practice in the
development and quality assurance of protective liners.

With the result and based on the findings after different
simulations and experiments have been performed, it was
proven that shelf-life extension of Protective liner material
passed Engineering evaluation both for Raw Material
Accelerated ageing test and Module Reliability test which
guarantees additional 12 months from the expiration date.

With the provision of the extended Shelf life of Protective
liners through Accelerated Aging and Predictive testing, we
have successfully consumed expired stocks without any
customer quality issues and achieved significant cost savings,
manufacturing sustainability and significant impact on
operational efficiency and financial performance.

6.0 RECOMMENDATIONS

The current study can be interpreted as a successful predictive
testing solution by extending the Shelf life up to its maximum
life span by using accelerated aging test. With the positive
result of the study, STMicroelectronics Calamba
recommends extending the shelf life of B201 Liner to 36
months to support Customer demand and we can implement
this change and consume for mass production and can also be
sustained to other future devices using the same liner
material.
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10.0 APPENDIX

Appendix A — Reliability Test Equipment and
Specifications

Samples Ready for Pick
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Shipping Combo

BRAND VPE OF SERVICE 1D 2 l ﬂ
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Appendix B — Peel Test Response after REL Testing

Stokvis Test for Normal Distribution Plot — 100 pcs

< POR : Cpk at 1,553
% TO : Cpkis 1.387
< T1: Cpk at 1.399 - Passing CPK after REL for Stokvis samples @ 200HRS

CCL Side-by-Side Process Capability — 100 pcs

“ POR : Cpk at 1.553
< T0: Cpkis 1.352
< T1 : Cpk at 1.122 -> All readings still within the spec limits

4+ Onemay Ansiyin of Pest Test By Croe

R

<+ PORvs TO&T1 = with sngnmcanl

due to

< TOvs T1 > Based on ANOVA plot, mere
is NO statistically significant difference
between TO vs T1 of CCLand TO and T0
of Stokvis after units have undergone
accelerated ageing reliability test.

< All values are still within specification
limits of 5-35 gf

Appendix C — Liner Adhesion Test after REL Testing
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