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ABSTRACT

The pursuit of the UN goal on Sustainable Development is
one of the commitments of Nexperia to our customers as part
of its Corporate Social Responsibility. This ensures that the
future generations will have the resources to continue
building a bright future. This paper is an approach on how the
ATCB Plating Sustaining Engineering Team performed a
sustainability development project through combined
approach of Waste Management Hierarchy and DMAIC.
This challenges the team to focus on 1. Optimizing the plating
chemical usage by (a) isolation tank Pb ppm limit was
changed from 80ppm to 120ppm, (b) change of control
method monitoring from AAS to RoHS-XRF. 2. Reduction
of Tin (Sn) anode waste and 3. Change of belt stripping
chemical mixture, formulated inhouse that extended usage
life from 1 week to 6 months.

This sustainability development project generated a total of
$1,160,689 cost savings through groundbreaking process
control and optimize use of materials and chemicals. This
also resulted in considerable reduction of health and safety
risks to our Chemical Handlers, Technicians, Laboratory
Analyst and Operators as their daily exposure to hazardous
chemicals are minimized. Consequently, this project resulted
in efficiency in manufacturing operations, optimized use of
energy-resources, and lessen hazardous waste disposal to
environment.

1.0 INTRODUCTION
In 1987, The UN released the Brundtland Report, defined
Sustainable Development as: “development that meets the
needs of the present without compromising the ability of
future generations to meet their own needs”. Referred also as
Intergeneration Equity Principle, the idea is to achieve
development in harmony with society and environment.
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Figl. Sustainable development pillars

The ATCB plating sustaining engineering team performed a
sustainability development project as we move towards
sustainable engineering, through the combined approach of
Waste Management Hierarchy and DMAIC methodology.
All of these are part of our strategy towards optimized used
of resources and minimizing waste generation as part of our
social and environment responsibility.

1.1 Objective

The main objective is to generate a Sustainable Development
centered project that is measurable. This can be achieved by
optimizing the material and chemical volume usage and
reduction of chemical waste. The primary metric to measure
will be the total cost of chemical used. The secondary metric
falls under intangible benefits which will be operational
efficiency, social and environmental sustainability.

1.1.1 Sustainable Engineering

A working definition of sustainable development is:
"Development that meets the needs of the present without
compromising the ability of future generations to meet their
own needs" (Brundtland, 1987).

On the 2030 Nexperia $10Billion company goal, sustainable
development strategy is part of this. To be sustainable, a
complete approach should be considered on quantity of
waste, quality of waste, and cost of waste produced by the
plant. In this way, sustainability is increased as these factors
directly address the bottom line which is environment, social
impact, and economics.

1.1.2 Sustainable Strategy
Problem solving methodologies and process/product
improvement methodologies are two terms with different
starting points but with same goals to achieve a better
process/product.
When one is trying to solve any process problem or simply
trying to improve the quality of the product, the worst trap
could be that the balance of the whole system is sacrificed for
a localized fix or improvement.
The continuous improvement framework intends not only to
optimize one process, but to improve the whole organization.
Such improvements include not only increasing product
quality and efficiency or reducing defects inside the
organization; they also include improving the organization’s
financial, customer satisfaction and representation, as well as
benefiting, workers, environment, and society.
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1.2 Project Scope
Scope of the project will be limited to ATCB Central Plating
activities which includes the use of various plating chemicals,
and Sn Anodes.
This study will focus on the three major waste contributors
which are the Tin plating chemical, Tin (Sn) Anode balls and
electrolytic belt stripper mixture.

2.0 REVIEW OF RELATED LITERATURE

2.1 Waste Management

Waste is defined as any unwanted materials which are
discarded after use. US Environmental Protection Agency
(US EPA) provided a structured way to tackle waste
management. The inverted triangle below showed the
hierarchy from the most preferred to the least preferred, such
as Source Reduction and Reuse, Recycling, Energy Recovery
and Treatment & Disposal.

Waste Management Hierarchy

Source Reduction

L Disposal
R\ or Other
L3\ Releases

Fig2. Waste Management Hierarchy
2.2 RoHS
Restriction of Hazardous Substances in Electrical and
Electronic Equipment (RoHS) EU rules restricting the use of
hazardous substances in electrical and electronic equipment
to protect the environment and public health.

Last 2003, EU laws adopted the restriction of identified
hazardous substances that includes Pb. This is known as the
RoHS directive (for Pb = 1000ppm).

COMPLIANT
2.2.1 Lead, Pb Contamination on Clipbonded products
The ATCB Clipbonded (CB) packages assembly process is
illustrated on below assembly map.
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Fig3. Assembly Flow of CB Packages

During the clip bonding process (DACA), a 95%Pb solder is
used to attach the clip frame to the bottom frame. An external
Pb joint is exposed on the clip as shown on fig5.

I T T &
o A
e A\ LWN
I Iﬁlglg' iffui( = :\1‘.-\;\\ AN
> L Vi
it R =y \ 7
|

Fig4. Clipbonded package (exposed Pb)

During the plating process the exposed solder joint on the clip
to frame is chemically etched. The etched Pb solder is being
co-deposited as Pb contamination on the plated parts of the
package.

A correlation chart between the dissolved Pb on the plating
bath vs. the co-deposited Pb on the unit was established last
2011 using atomic absorption spectrometry (AAS).
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Fig5. Correlation between Co-deposited Pb and Pb in the Plating bath

From the correlation chart, Pb ppm on the package is
controlled through the Pb content level of the bath solution.
Chemicals with high Pb content reading are disposed and
replenished with new formulations (also term as Feed and
Bleed).

2.2.2 Plating Bath Life

Plating bath life determines the time in which chemicals are
changed. These are based on either time of use or particle
impurities content such as carbon, Sn**, Pb or other foreign
heavy metals present on the plating bath.

2.2.3 Isolation Tank
One innovative idea implemented before is the use of an
isolation tank.
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Previous studies proved that the Pb dissolution on the clip
solder joint occurs only on the first 12 seconds of exposure to
chemical bath, afterwards Sn electroplating plating occurs
preventing further dissolution of Pb on the plating bath.
Isolating the first process cell with a separate tank
dramatically restricts the Pb contamination on the first
chemical sump tank.

2.2.4 Pb Analysis Method
Current ATCB capability is to control the Pb content of the
Plating bath via Atomic Absorption Spectrometer (AAS).

Fig7. PG-500 AAS(Left); RoHS XRF (Right)
Pb content on the plating bath is monitored daily by our
chemical laboratory analyst. Once the Pb content reaches its
respective control limits, Bleed & Feed activity is performed.

2.3 Role of Anode in Electroplating
The Plating process is done on an electrolytic cell in which
an electric current causes the transfer of Metal lons from the
anodes (Metal Source) to the Cathode (Leadframes) via Red-
Ox reactions.
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Fig8. Major components of an electroplating cell

2.3.1 Sn Anode Polarization
During the Plating Cell PM activities, used anode balls are
removed, these are then clean using DI water and returned to
plating cell. Small anodes are being discarded as part of
process controls.

Fig9. Passivted Anode balls (Left); Fresh Anodeballs (Right)
The darker appearance of the washed anodes are signs of
polarization as shown in the chemical half reaction below.

Sn2* + H,0— Sn(OH),
S$n** 4+ H,0 - Sn(OH),

Pure Sn anodes washed with water, hydrolyze easily forming
Sn(OH), and Sn(OH),. Stannic and Stannous hydroxides are
tenacious compounds which are difficult to rinse off. These
minute particles contribute to plating inefficiencies such as
poor plating deposit, low plating thickness and formation of
chemical bath sludges.

2.4 Importance of Belt Stripper Quality
Belt stripping is part of a high-speed strip to strip tin plating
process. The purpose is to remove the tin deposits around
stainless belt which holds the Leadframes that can build up
overtime.

Figurel0: Stripping location on the conveyor belt

Failure to remove these Sn build up during the belt cycle
would eventually affect quality of product being plated such
as Sn flakes and contamination.

Belt stripping evolution started from immersion using Nitric
acid which is toxic and is prohibited nowadays because of its
hazard level. Conversion to electrolytic belt stripping was
then implemented using Methane Sulfonic Acid (MSA) as the
base. The original mixture has a usage life of only one week
due to turbidity and fast buildup of sludge.

Various commercially traded chemicals formulated by
experts are being manufactured abroad (outside Philippines).
To have a longer stripper usage life and better belt and clip
life span, it would be easier to just import and qualify it.
However, with the experienced issues on logistics of
imported chemicals, constant supply is at risk. A challenge
now arises for the team to develop a better belt stripper
formula in-house that would address the issue on turbidity
and sludge build-up.

2.5 ATCB Plating Chemical Cost
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Total Chemical cost for Plating at ATCB Last 2021 cost at
almost $2.816M.

ATCB Plating Top Chemical Cost in USD$ Y2021
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Figure 11: Y2021 ATCB Plating Chemical Cost in USD
Figure12 shows the top contributors for ATCB chemical cost
last 2021. Basically, these are the components of the plating
process cell, the ST-200 chemistry, Electrolytic stripper
chemicals (Techni Solder Acid), and Sn Anode balls. 81% of
the total costs are consumed by these three major items.

3.0 METHODOLOGY
3.1 Define

The plating process has massive amount of waste by product.
The monthly average cost of waste for the top 3 contributors
sums up to a total to about $108K per month.

For plating chemical Solderon ST-200, waste generated is
about 70% of the fresh chemical at around $95K, disposed as
acidic hazardous waste. Sn Anodes amounted to about $10K
as scrap metal and electrolytic belt stripper acid at $3K as
acidic hazardous waste also.
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Figure 12: Q1°2022 Consumption vs Waste

The initial project goal was to create a cost saving of $500K,
that is about 45% waste reduction on the overall three top
contributors for a 12-month period.

The team categorize the plating waste on 3 different level.:
e Hazard level
e Volume [Usage and Disposal]
e Cost
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Table2: Plating Sub-Process Flow

Table 2 categorizes the plating sub-processes. Focus was
given to the Hazard level, Volume usage/disposal level, and
monthly cost. The Plating chemistry of Solderon ST-200 (a
mixture of Solderon tin, Solderon acid, Primary additive,
Secondary additive, and RD concentrate), Belt stripper (a
mixture of Technic-NF acid and Primary additive) and Sn
anode balls are the priority chemicals after ranking was done.

Profiling the financial data in terms of cost spending for
withdrawal of fresh chemicals, the Plating chemical Solderon
ST-200) has the highest contribution with a total 56%. This
is followed by Sn Anodes balls at 27% then NF acid for
electrolytic belt stripper at 2%. See fig.14

PIE CHART OF CHEMICAL AND ANODE COST SPENDING AT PLATING
ased on Finance Data from Jan to Sep 2021

Sn Anada Ball (power)
s

Fig 13: Plating Chemical Spending Jan-Sept Y2021

3.2 Measure
The goal of the team for the measure phase of this project was
to determine what data needed to be collected to understand
the current state and the impact that potential X’s (chemicals)
had on the Y (daily waste generation).
The primary metric which is cost saving is calculated as
follows:
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**Cost Save= Base line Consumption* Unit price — Actual

Consumption*Unit price

The team developed a measurement plan for secondary

metrics after considering the following questions:

=  What metrics need to be tracked.

= Where the metrics have already been captured.

= If not, what measurement needs to be used for data
capture and who will own the information.

Withdrawal, Consumption & Waste Process Tracking

Figl4: Withdrawal, Consumption & Waste Flow Chart
Point A: There is SAP system that generates the data,
members from finance cost analyst share weekly with the
team data generated.
Point B: Considered as a critical point for monitoring to
profile consumption per machine per chemical.
Point C, D & E: Are considered waste byproducts that are
expected to be minimized or reduced.

PARETO OF VOLUME OF CHEMICAL WASTE DISPOSAL FROM PLATING
14999 I

13000
‘ R CAL WASTEVOLUME DISFOSSLPER MOWTH

i, CUMMULATIE

FRIFRE s FRE

Fig 15: Pareto of Volume of Chemical Waste Disposal from Plating
3.3 Analyze Phase
The process source of chemical waste generated is analyzed.
For plating chemicals, it was identified that large volume of
chemical waste is coming from the bleed and feed activity.
Bleed means pull-out the used chemical and feed or add with
a fresh chemical.

PLATING CHEMICAL SOLUTION
ST-200 CHEMISTRY DISPOSAL

Plating Chemical Waste Disposal Flow,

T
N [

Fig 16: ST-200 Waste Analysis

Figure.16 illustrates the plating chemical waste generation
and disposal flow. It shows here the Plating process controls
that requires chemical disposal, average volume of disposed,
and cost of chemical being disposed.

3.3.2 AAS vs XRF-ROHS Pb ppm determination:
For a long time, the AAS method has been the standard test
to measure the Pb content in the plating chemicals. The Pb
co-deposited with tin has been analyzed using the non-
destructive XRF fluorescence method.

3.3.3 Segmented Pb reading per Plating Process Cell

To identify the impact of isolation tanks, two evaluation legs
were performed. 1% leg is running dummy Leadframes using
normal process with isolation and main tanks turned-on. 2"
leg is running dummy Leadframes using isolation tank only.
Deposited Pb were measured on each process cell to check
progression of Pb content on each respective stage.

Machine: PLMS-006

MAIN TANK

Pb: 15ppm

Pb: 150ppm

MAIN TANK
¥ in Plating Pb Content in
Solution

Plated Leadirame

Plating Thickness -Heatsink
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wom)
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of 15pam 1 22 26 = a8 EEY 5.14 6.18 8.02 644

Figure20: Isolation + Main Tank On

- -

Machine: PLMS-006

FigEreZl: Isolation Tank Only
The average Pb ppm on each run were measured and
compared. Pb ppm on the 2" run (Isolation tank only) showed
significant increase on Pb ppm (average of 513ppm)
compared to Isolation and Main tanks (average of 109)
turned-on.

With the use of RoOHS XRF, more accurate controls can be
established compared to the traditional AAS which is based
on Chemical bath correlation.

3.3.4 Third Party Laboratory Confirmation
With confirmatory readings on the new XRF Tester, Plated
samples from different plating lines and processed on various
dates and conditions were collected and analyzed for its Pb
ppm content. All reading shows Pb ppm content are at below
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10% of ROHS required limit
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Table 3: RoHS-XRF analysis results of Pb ppm in Sn Plated Leadframes
The new Pb ppm limit at the isolation tank was set from 80 to
120ppm to study if there a changed in co-deposited Pb ppm
in plated product. Measurement results on plated Leadframes
using the ATCB’s RoHS-XRF tester showed that at within
120 Pb ppm level in isolation tank, the Pb ppm are still less
than 15% of the RoHS defined limit.

Mean 68891 CpK 1243
StdDev 2496
MECO STS 7 LEAD ANALYSIS IN PLATING BATH & CO-DEPOSIT IN TIN PLATED LEADFRAME

95 GOHS CUSTOMER REQUIREMENT - <1000ppm
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Figure 22: Pb content on Sn Plated Leadframes processed on MECO STS-7
3.3.5 Sn Anodes Waste Minimization

The source and reason for the Tin (Sn) metal for scrap was

investigated. A major source was identified, which is the

sorting and scrapping of anodes during preventive

maintenance.

Use of DI water only in cleaning Sn anodes is not enough.
The polarized surface can be minimized by soaking in acid
solution at a certain concentration of about 10% to etch out
the oxidized surface. Methane Sulfonic Acid (MSA) is a
generally and commonly used acid. The addition of this acid
soak step greatly reduces the formation of stannous and
stannic hydroxides when returned to plating process cell.
Cleaning with DI water and MSA is an effective way to treat
anode balls for production use.

Sieving gap/size : 12mm
Anode ball size for power: 19mm

Fig 23: Tin Anode Sieve and its dimension

3.3.7 Electrolytic Belt Stripper
Belt stripper weekly renewal generates about 1.3 tons of toxic
chemical waste in the form of liquid and sludge.

An experiment to determine better formulation with an
objective to prevent sludge build-up to minimize hazardous
waste generation was performed.

Laboratory experiment was done to determine the best
formula that would give compact deposit in cathode plate,
maintain solution clarity & less attack on belt.

Suippes Hate Holder

Elctrical wriogs

Strgperplate

Cut staintess bt
it et

Fig24: Electrolytic Stripper configuration (Left) & Laboratory Set-up (right)

In determining the turbidity and tin deposit appearance &
adhesion use new stainless belt as the cathode and used
stainless belt with tin deposits as the anode. The volume of
solution is 1 liter, refer to Table 1 for the concentration of
various legs. Apply 3 amperes for 3 minutes.

Turbidity Tin Deposit
< Appearance &
Adhesion

Before After

Leg & 1: MSA @ 200mi/l Tin deposit is loose,
Original Plating Additive: 10mi/l easily comes off the
o - - . '
Leg # 2: MSA @ 200mi/l Clear solution as | Tin deposit is

Eval Mixture Plating Additive: Smif
plating Anti-oxidant: Smi/l
Used plating solution:Smi/l

Used Stripper Solution: 60ml/I

compared to Leg | compact, does not
#18Leg 22 come off from belt

MSA : 200mi/l
Used plating solution:65mi/l
Used Stripper Solution: 60mi/|

Tin deposit is loose,
easily comes off the
belt

Leg # 3:
Eval Mixture

Fig25: Stripper Formulation vs Turbidity, Deposit, appearance, and

Adhesion
Concentrations Weight ::;"'hm' of Belt appearance
Leg # 1: MSA : 200mif Belt etching wisible,
Original Plating Additive: 10mij1 luster I3 lost and turns
Mixtiire ta whitish color
0.29 grams -
hw
Leg # 2: MSA : 200mli Less belt atching visible,
Eval Mixture Mating Additive: Smifl some portion still retain
Plating Anti-oxidant: Smilfl its luster
Used plating solution:Sml/]
Used Stripper Solution: 60mi/l 0.18 grams B
Leg # 33 MSA : 200mi Visible chamical attack
Eval Mixture Used plating solution:65mi/1 on balt, roughmess on
Used Stripper Solution: 60mifl surface is evident
0.14 grams
- -

Fig26: Stripper Formulation vs Belt Appearance and Belt Weight
Reduction

Based on observation Leg # 2 stripping solution mixture has
less turbid and better appearance of tin deposit. It is compact
and not easily detached from the belt.

In determining impact on belt chemical attack, belts with no
tin deposit both on cathode and anode are used (see figure
26). The volume of solution is 1 liter, Table 1 shows the



32md ASEMEP National Technical Symposium

concentration of various legs. 3 amperes current is applied for
3 minutes.

The original solution Leg#1 has more weight reduction on
stainless belt compared to Leg # 2 & Leg #3. The presence of
tin metal in the solution, from the used plating solution is
observed to minimize the aggressive attack or chemical
etching of belt. In terms of visual appearance Leg# 2 is better
as it retains the luster in some portion of the belt.

Chemical Component Concentration

Tin 1.2 g/liter

Acid 200 mU/liter
Primary Additive 11 ml/liter

Secondary Additive 0.1 ml/liter
Antioxidant 5.2 ml/liter

Table 4: Chemical Component Concentration for Leg#2

After the identified success in laboratory design of
experiment, the result was validated in production run.
Better performance was observed in the improved mixture.
Solution clarity was maintained after seven days of
continuous operation and no sludge build up seen in cell tank.
The comparison of original vs improved solution is shown
below.

Original Mixture - Leg #1
(in 7 days, continuous use)

Improved mixture - Leg # 2
(in 7 days, continuous use)

o feee U\
771111 [T = [SRSSERN
Y L

+ Loose tin deposits on stripper plate

« Compact tin deposits on stripper plate

» Solution is turbid « Solution is clear

Fig27: Stripper Formulation vs Belt Appearance and Belt Weight
Reduction

3.4 Improve Phase
Improvement action plans to save cost through waste
minimization were summarized. Risk assessment was also
considered. The estimated cost savings were identified per
action plan and the investment needed.

ESTIMATED COST | ESTIMATED COST

AREAS ACTION IRISK ASSESMENT SAVINGS PER MONTH OF INVESTMENT PRIORITY #
Redefine Pb control imit on lsolation
Tank INo Risk - passing 21l quality
testrequired $30K None 1
From: 80ppm lUnderwent TCN , QCM, TRB
ITo: 120ppm
" . " INo Risk - Monthly pulled-out
Redefine plating bath lfe - renewal
edefine plating bath lfe -renewal lof chemical and bath cleaning
From: Yearly during preventive $5K None 2

[To: Once metallic impurities and carbon

implemented to control and
lcontent reach control limit P

Iminimize contaminants

IRedefine control monitoring for Pb

INo Risk - passing all quality

From: Pb content in plating solution
om: Pb contentin plating solutio st rquired

Plating Chemicals F
Janalysis through AAS

Solderon ST-200 set -control imit to 500ppm s20 $60K 6
To: Pb content analysis on plated products
g XiF |us customer/ROHS 1000ppm
IWill unds TCN, TRB QCM
(Other ROHS restricetd element like Crcd | " & a
& Hgwillalso be monitored)
Recovery and Re-use of plating chemical
solution. IN Risk - passing all quality
[test required $10K $75K 7
From: Disposal through 3rd party
To: Removalof Pb contaminnants through | "4¢76° ACM &TR
precipitation using sulfuric acid
IRecovery of plating drag-out
INo Risk
From: Drag-out rinse direct o drain ' $5K $60K 8
Will undergo CM
ITo: Drag-out rinse replenish to plating.
Imain tank for recovery
ok oassn allaual
|Re-use of sorted anodes No Risk - passing all uality $6K None 3
test required
$n Anode Balls
p g |NoRisk
Sn anodes ltest required sa None ¢
Improve chemical formulation
o address turbidity and sludge formation
From:
NF acid (MSA): 200mi/L INo -risk
[Electrolytic Belt Stripper Primary Adidtive: 10mI/L it improve quality by $35K None. 5
To: minimizing belt flakes

NFacid (MSA): 200ml/L
Primary Adidtive: Smi/L
Used platig Solution: Smi/L
Used Stripper Solution: 60mi/L

Table5: Improvement Plan Prioritization Table
Identified improvement plans were rank with regards to its
impact in terms of cost savings and effort in terms of
investment.
A simple 2x2 matrix in decision making was used as a guide
in terms of prioritization.

2X2 PRIORITIZATION MATRIX

Piating solution recovery by removing lead contaminants
through Sufuric Preciitation

HIGH EFFORT

Redefine monitoing control of Pb ROKS, rom plating bath
analysis using AAS to product analysi being shipped to customer
using ROHS-AF anahyser,

HIGH IMPACT/SAVINGS

DW IMPACT/SAVINGS

Improve bl stripper chemical formuation

Fleting drag-out recovery imalement no dispasal & stop lead recovery using Sn anodes

Redefine plating bath life
- Ksoiation Bath Ph Limit from 80ppm to 120ppm
- Exclude in yearly dumping plating baths with bleed and feed

LOW EFFORT

Fig28: Prioritization Matrix

In general, the combined concept of a 2x2 matrix and the
waste management hierarchy (see figure 2) was applied in
generating the implementation timeline shown below.
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IMPROVEMENT ACTION IMPLEMENTATION TIMELINE ARROW
2021-Q4

1. Redefine Pb limit in Isolation Tank

2. Redefine plating bath life
2022-Q1

3. Implement Re-use of sorted Sn anodes
4. Stop inline an doffline lead recovery 5. Improve electrolytic belt stripper

chemical formulation

2022-Q2
Experiments performed to determine
ROHS-XRF tester availability better (faster & cost effective) method of
Conduct correlation study with other certified platingsolution Pb treatment through
laboratories|like TUV and other precipitation - faster and cost effective
semiconductor plating laboratory to ensure
Nexperia ATCB newly purchased EDXRF 2022-03
readingis aligned
Precipitation system and design
conceptualization. Sourcingvendor that
will fabricate and install
2022-Q4
and onthe of
lead on plating bath versus lead on co-deposit
using ROHS-XRF considering response on visual, ETR batch run usingon preipation
solderability and morphology Reliabity Precipitation system and design
conceptualization. Sourcingvendor that will
2023-Q1 fabricate and install
6. Redefine control monitoring for Pb content
Issue TCN follwed by the QCM
2023-Q2

7. Recovery and re-use of plating chemical .
Removal of Pb contaminants through
precipitation using sulfuric acid

8. Recovery of plating drag-out

Fig29: Timeline Arrow for improvement actions

3.5 Control Phase
3.5.1 Database monitoring system
The system that is being developed will monitor usage and
inventory on real time usage per machine. Later this can also
be tracked to prevent wrong chemical replenishment that will
risk quality of product and increase chemical wastage.

BARCODL SCANRING 5¥5TUM PO NON-HOM MATURLALS (CHUMICAL)

--------- Activity History Logs

Fig 30: Sample screen of the data base system for chemicals
3.5.1 SPC charting for Pb content on the product
An SPC system was established to monitor our Pb content on
product, this would also provide automatic alerts for all of the
stakeholders.

nexperia
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Fig31: Sample lllustration SPC charting showing specs limit.

3.5.3 Documentation Updates
Documentation update of Working Instructions, PFMEA
(Process Failure Mode and Effect Analysis) and update of the
control plan were done. Critical changes were enrolled under
Quality Change Management (QCM).

4. RESULTS AND DISCUSSION

Plating chemical cost savings initiative through waste
minimization started Q4 of last year 2021. With the
implemented improvement actions on the 1st phase of the
over-all project, the volume consumption reduction of top
contributing chemical (ST-200 Solderon) resulted to a
quarterly average of 42.5%.

PLATING CHEMICAL SOLDERON ST-200
VOLUME CONSUMPTION MONITORING

42.5% Reduction

uwmwu.m
= 8 8

WSOLDERON TN
SOLDERON RD CONCENTRATE
SOLDERD

WSOLDERON ST 60 0
WSOLDERON ACID 4950 s040 3540 3440 000 3800

Fig 32: ST-200 Chemistry Cost Reduction Chart

For plating chemicals, hard cost savings were computed in
reference to agreed normalize baseline of consumption and
price of Y2021, Total of Hard cost savings of $866,649.

CUMULATIVE PLATING DIRECT COST SAVINGS

Cumulative Savings of $1,160,689
||
-
-
]
- B B
iEER
] I I I
il

Fig 33: Cumulative Hard Cost Savings from Plating
The improvement action on Tin anodes started March year
2022. For eight months the team able to reduce consumption
from a monthly average of 2,464kgs to 2,113kgs that is
equivalent to 14%.

For NF acid, chemical used for electrolytic belt stripping, a
hard cost savings was computed in reference to agreed
normalize baseline with finance. A cummulative hard cost
savings of $134,719 was achieved.
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Total cumulative hard cost savings accounted for in the 1%
phase of the project combining savings on plating chemical,
Sn Anodes, NF acid was $,1160,689

Apart from the hard cost savings, the improvement actions
also impacted the whole organization. Table 7 shows the
summary of the overall tangible and intangible benefits as
defined primary and secondary metrics.

AREA OF WASTE

PRIMARY METRICS ACHIEVED
REDUCED

'SECONDARY METRICS ACHIEVED

* Reduce safety hazard for chemical handlers

* Greener environment, reduced hazard waste disposal

* Ease logistics with the 42.% reduction of volume

* Reduce schedule downtime alloted for bleed and feed
activity from 6hrs per week to 2 hours per week per machine
* Improve 55, with the reduction of bulk chemicals stock
inside and outside plating area

Cost Savings : $ 616, 213

Plating Chemicals (Oct 2021 to Oct 2022)

Solderon ST-200

* Reduce safety hazard, eliminate use of nitric acid to clean
corrogated plate use for inline and offline recovery

* Reduce manpower - there was operator alloted for offline
recovery

*  Ease logistics with in consumption

* 5Simprovement

Cost Savings : $ 143,719

5n Anode Ball
nAnodeBalls | \rarch 2022 to Oct 2022)

*  Reduce safety hazard for cehmical handlers and
operators

* Greener Environment

* Ease logistics

* Eliminate sludge effluent to waste water system

* Eliminate schedule downtime alloted for belt stripper
solution replacement from 4 hrs per week per machine to
zero as replacement can be parallel with the preventive
maintenance schedule

* Filter usage reduction alloted for stripper solution reduce
by 75%

* Conveyor belt life span improved

*  Flakes defect occurence reduction. flaking happens after
renewal of belt stripper solution. Renewal is from every week
'to every 6 months

* 5SS

Table 6: Summary of Project Impact

Cost Savings : $ 29,429

ElectrolyticBelt |\ @ h2022 to Oct 2022)

Stripper

5. CONCLUSION

The team was able to internalize the need for a balance
environment, workers safety, product quality and financial
gain.The success in reducing plating waste is a sustainability
development with the combined approach of Waste
Management Hierarchy and DMAIC methodology.

Plating chemical waste is minimize through optimizing
the plating chemical usage by; (a) isolation tank Pb ppm
limit change from 80ppm to 120ppm - implemented; (b)
change of control method monitoring from AAS to RoHS-
XRF - in progress (c) Reduction of Tin (Sn) anode waste -
implemented. (d) change of belt stripping chemical
mixture, formulated in-house that extended usage life
from 1 week to 6 months - implemented.

The massive reduction in waste generated from plating
process, reduced the over-all plating chemical and tin anode
consumption gaining an over-all hard cost savings of
$,1160,689 from the start of its implementation.

6. RECOMMENDATIONS

Continuation of phase 2 in reference to Improvement Action
Implementation Timeline Arrow — Recover & Re-use in the
waste hierarchy management.
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