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The global semiconductor market of $607 billion
in 2024 is projected to top around $1 trillion by
2029, driven by growth in technologies like 5G,
Al, 10T, and electric/self-driving vehicles.

>70
Billion

The semiconductor industry experiences a median line
yield loss of about 7% (>$70 billion/year in aggregate).
Reducing this waste is Sigenic focus.

https://www.infosys.com/iki/pers



https://www.infosys.com/iki/perspectives/improving-production-yield.html

About Sigenic —

SIGENIC

An engineering solution and consultancy firm founded in 2008 T e e

Sigenic provides real-time machine condition monitoring solutions to factories that
manufacture semiconductor wafers. These solutions increase production reliability,
mitigate risks, and reduce costs. Proven by over 100 of use cases, Sigenic's solutions
are trusted by major global players in the semiconductor industry who are paying

customers.

At the core of Sigenic’s innovation is SEREBRO, a proprietary predictive monitoring
system that transforms data processing technology. SEREBRO’s advanced
algorithms and real-time data analysis capabilities enable early detection of potential
issues, allowing for proactive maintenance and significantly reducing downtime and

operational costs.
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Awarded 5 patents in the US, SG, KR,
and TW, protecting our unique
technologies and innovations | Secured 1
trademark, reinforcing our brand identity
and market presence.



Milestone and Achievement

2008-2023: Awarded 5 patents in the US, SG, KR, and TW, protecting our unique technologies and innovations | Secured 1 trademark, reinforcing our brand

identity and market presence.

Machine Servicing /

Part Sourcing

Initiated efforts in machine servicing

and part sourcing, laying the
foundation for future innovations.

2008

Development of VS-1
and Embedded
Dynamic Vibration
Analysis Sensor

Launched the first version of our
advanced vibration analysis sensor,
setting a new standard in machine
monitoring.

2014

Development of Wireless
Monitoring System (VS-BT)

Introduced a wireless system for real-time
machine condition monitoring, enhancing
operational flexibility

2016 2018

Acquired SECS/GEM
Capabilities

Launched our integration service to connect
customer data to their IT systems

Launch of Development of Sigenic loT
SEREBRO (LITE) Sensor

) ) Developed a lightweight IoT sensor and
R & eelieing sat aneliiles partnered with CWT to implement loT solutions

team and launched Serebro™, our
flagship predictive monitoring
software.

across various projects.

2019 2020 2024

Selected by Semicon WEST (USA) to
present Sigenic solution

Recognized for our expertise and invited by Semicon WEST
(USA) to share innovation at their flagship event.



The Issue of the Ind

Line Yield
Loss

Most production lines face
significant yield loss, with a
median line yield loss of
about 6-8% in the
semiconductor industry.
This results in substantial
financial and resource

wastage.

Lack of
Effective
Solutions

Line yield loss is complex
and difficult to address with
conventional approach,

even for experienced

in-house engineering teams.

Conventional data
processing systems are
limited in scope.

Inefficient
Data
Processing

The exponential growth of
data in advanced wafer
manufacturing requires a
more efficient processing
solutions. Current
technologies struggle to scale
with increasing demands,
leading to bottlenecks and
high costs.



https://www.hitachi.com/rev/archive/2022/r2022_04/pdf/04b01.pdf

Sigenic’s
Solution

Sigenic solution is like a real-time ECG for machines: it
listen to the heartbeat and models the rhythms

through software algorithm to achieve early prediction
of both “acute” and “chronic” machinery problems.




Real-time Advanced
Predictive Capabilities

Seamless
Integration

Proven Performance
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Innovative Predictive Monitoring System

Differentiated and
Differentiating

Depth of Insight: SEREBRO
conducts in-depth,
multi-dimensional analysis of
real-time data, allowing for detailed
understanding and optimization of
machine monitoring requirements.

Predictive Intelligence: Utilizes
artificial intelligence and machine
learning to identify patterns and
potential failures early. This
proactive approach not only
minimizes downtime but also
boosts overall operational
efficiency.

Compatibility and Scalability:
Designed with high compatibility
in mind, SEREBRO seamlessly
integrates with existing
operational systems, making it
easy to adopt without disrupting
existing workflows.

Industry Validation: SEREBRO
has been rigorously tested and
approved by leading
semiconductor manufacturers. It
is recognized for significantly
enhancing operational
performance and for its ability to
identify and mitigate potential
defects that could lead to
production losses.

Trusted Methodology: Adopted
as the Best Known Method
(BKM) for machine condition
monitoring across multiple
top-tier chip manufacturers.

Competitive Advantage:
SEREBRO enables clients to
outperform competitors by
facilitating seamless
technology transfers across
various OEM toolsets, which
avoids IP conflicts.

Market Distinction: This
capability sets Sigenic’s
clients apart from others who
may be limited by reliance on
uniform OEM solutions,
offering a unique edge in the
competitive market.



System
Architecture

SEREBRO is Sigenic's proprietary
software, developed entirely
in-house, designed to revolutionize
machine condition monitoring
through advanced predictive
analytics.

SEREBRO serves as a crucial
bridge to facilitate accurate real-time
monitoring of machine condition.
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At high sampling
rates, GB of data can
be generated per
hour, choking fab data
collection, analysis,
and storage systems.

l

At low sampling rates,
or sometimes with just
rudimentary sampling
or averaging of
high-frequency data,
critical information can
be lost before it
reaches customer
data-dispositioning
systems

p | SIGENIC APPROACH
High-resolution data is streamed
to SEREBRO for real-time
analysis. The software algorithm
processes the data and outputs

Actionable Result

actionable results to the server.



Clients & Partners
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MIXED-SIGNAL FOUNDRY EXPERTS

“We have not encountered any partner likes Sigenic, who is willing to listen and work with us, the majority of them just push us to work with their old method”
“We never worked with a vendor who has such expertise in preventive monitoring solutions”

“You guys possess the software development capabilities that no other vendors have”

“You helped us to put an end to a long-standing issue that we suffered over the last 20 years”

“It’s intelligent and versatile, simplifying customer use of the vibration sensor and enabling direct reports to the central system. I've never seen anything like it”



How Sigenic Solutions Promote Sustainability in
Semiconductor Manufacturing

Sigenic's solutions contribute to a greener semiconductor industry by reducing emissions, promoting resource
efficiency, and minimizing waste. The approach involves predictive maintenance, improved operations, and less
downtime, resulting in both environmental and financial benefits for semiconductor manufacturers.

Avoid Excursion
Events

4000kg

Reduce Schedule
Downtime

Equivalent to 8

2500L

Equivalent to 1 Car
87% of the Annual
Emission

CO2

Reduction Per
Annum

Days of 3-People Water
Household Water /\Wafer

Use

Save

1. Reduction in Greenhouse
Gas Emissions

Prevention of 1-2 excursion events per year can
save up to 4000 kg of CO2-equivalent emissions
annually, contributing to sustainability goals

2. Responsible Resources
Consumption

Water usage can be reduced by 15-25%, saving up
to 2500 liters of water per wafer, fostering
electricity and sustainable water management.

Effective Failure
Prediction

15%
Waste

/Event
Save

3. Reduction in Waste
Generation

Chemical usage can be reduced by 10-15%,
minimizing hazardous waste and supporting
sustainable chemical management.



https://www.epa.gov/watersense/statistics-and-facts
https://www.epa.gov/watersense/statistics-and-facts
https://www.epa.gov/system/files/documents/2022-12/420r22029.pdf
https://www.epa.gov/system/files/documents/2022-12/420r22029.pdf
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SEREBRO SOLUTIONS Rl

Benefit across all
METAL-
frontend processes HIZATION

TESTING

DIE PREPARATION

SEREBRO has proven its capabilities to enhance
all departments in frontend production by
reducing yield loss and increasing uptime.



SIGENIC SOLUTION

Across 2 major applications
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BLIND SPOT

WAFER PROCESS
TRANSFER SAFEGUARD BLIND SPOT DETECTION



Enhanced Precision in Semiconductor Manufacturing:
The Critical Role of Robotic Wafer Transfer

Robotic wafer transfer is essential in semiconductor production, particularly in clean rooms
where precision and contamination risks are managed. These automated systems help minimize
human-induced contamination and improve the efficiency of wafer handling.

Key Market Issues:

e Wafer Damage: Persistent scratching from robotic handling has plagued production lines

from the start.
e High Transfer VVolume: Over one million wafer transfers per day in each fab heighten the

risk of significant production disruptions.
e [ack of Preventative Solutions: Traditional monitoring solutions have fallen short in

predicting and preventing these issues effectively.

Innovative Solution with SEREBRO:

Sigenic's SEREBRO software revolutionizes robotic system monitoring by providing real-time analytics that
predict and prevent operational failures, drastically reducing wafer loss and safeguarding manufacturing

continuity.



¢  WAFER
S\ TRANSFER
R80T SAFEGUARD

Prevents Huge Line Excursions -
Breakthrough Methodologies -

Industry Leading Edge -

SIGENIC Solution:

» A comprehensive condition
monitoring solution that provide
24x7 real time monitoring

* Predict failure

* Prevent excursion

* Client's HOST integration

Application:
Wafer transfer within process tool and across process stages.

Fact:
More than 1,000,000 wafer move per day
(for 1 standard 50K/mth output fab)

Challenges:

= Huge financial impact from a single case of unwanted/undetectable wafer
transfer robot excursion, such as wear & tear, drift, misaligning & etc.

= Conventionally, no effective real-time monitoring in the market

= Un-reworkable of impacted products

Huge Saving (Case studies based on real data) Successfully Implemented
* Productivity time gained up to 1% per machine -  AMAT
« Eliminate excursion loss up to USD17mil - LAM
« One off cost saving up to USD 3 mil per - DNS
project « TEL
» Recurring move gained up to USD600K per « ASML
month « RORZE

*Based on 40 units results.



WAFER TRANSFER SAFEGUARD

SCREEN

SS/SU 31/32/33/33S
Robot: IHU & MHU

Huge excursion
prevention
>USD10mil / case
Scratch

WET PROCESS

SCREEN

FC3100
Robot: HTR/CTC

Batch wafer scratch
Uptime gained

WET PROCESS

AMAT

REFLEXION & LK
Robot: FI Robot

Huge excursion
prevention (10000wfs)
Scratch & PA issue

CMP

AMAT

CENTURA
Robot: FI & LL &
Buffer

Scratch excursion
LL leveling
Buffer robot leveling

DIFFUSION / CVD

TEL

TRACK LITHIUS
Robot: CRA Robot

Small size wafer
broken
PA issue

LITHO

TEL

TRACK ACT 8
Robot: PRA Robot

Motor faulty prediction

ASML

PAS5500

Robot: Reticle Handler
Reticle PA
Reticle Scratch

RORZE

SORTER

Robot: EFEM Robot
Center Scratch
excursion
900 lots impact

METROLOGY

MATTSON

ASPEN 3
Robot: ATM Robot

Wafer scratch excursion

AMAT

PRODUCER

Robot : FI & Buffer

Scratch excursion
Metal PA issue

Chipping

CVvD
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ldentifying Process Blind Spots in Semiconductor
Manufacturing

Process blind spots in semiconductor front-end manufacturing refer to stages or areas within the
workflow where inefficiencies or problems are not readily visible or detectable with conventional
monitoring and inspection methods. These hidden issues can lead to defects, reduced yields, and
ultimately, increased production costs if they are not properly addressed.
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Key Challenges:

e Detection Difficulties: Blind spots are difficult to detect with standard monitoring, often
leading to unnoticed defects. BLIND SPOT
e I/mpact on Production: Undetected issues can significantly reduce yield and increase

manufacturing costs.
e /mportance of Visibility: Effectively "visualizing"” these blind spots is crucial for maintaining

quality and efficiency.

Innovative Solution with SEREBRO:

Sigenic's SEREBRO software revolutionizes the approach to these challenges by not only visualizing blind spots
but also providing in-depth data analysis at every critical point in the process. This allows for proactive
management of potential issues before they impact production, ensuring higher yields and lower costs.



PROC ESS Application:
4 Wafer fabrication will go through various process in varies tool types.
Z BLIND SPOTS | ...

BLIND SPOT D ETE CT I O N Blind spots among the productions tool can results in huge loss as they are

undetectable under the conventional method.

; ; Challenges:
Prevents Huge Line Excursions -  Blind spots can not monitor induced excursion
Multiple Channels - * Market lack of Deep Analysis for Data
Increase Quality & Productivity -

SIGENIC Solution: Huge Saving (Case studies based on real data) Successfully Implemented
* Acomprehensive condition « Productivity time gained up to 2% per tool *  AMAT

monitoring solution that provide «  One off cost saving up to USD 1mil per project * ASML

24x7 real time monitoring « Recurring move gained up to USD500K per * LAM
* Deep Analysis month « DNS
* Predict failure « TEL
* Prevent excursion *Based on 30 machines implemented SEREBRO * MATTSON

* Client's HOST integration « AXCELIS



@ PROCESS BLIND SPOTS DETECTION

BLIND SPOT

ASML
PAS5500
REMA

Excursion prevention
Extra pattern (light

leak, impact 1500 wfs)

Center low reliability

LITHO

ASML

PAS5500

Laminar cap pump
» Lens crystallisation

LAM

=HON]
ICDS

Concentration

WET PROCESS

AMAT

REFLEXION & LK

PC Arm

* Haze, roughness
issue
PC hub, Collision
Pad bubble

CMP

TEL

TRACK ACT 12
Chuck servo motor

Chuck imprint
PA issue (backside)

LITHO

LAM

SABRE

ECD spindle/PEM
Angle / Levelling
Flow rate
Nozzle position

PVD

AMAT

PRODUCER/
CENTURA
Lifter (Heater & Pins)

Wafer out of pocket
Wafer broken

CVD / DIFFUSION

AXCELIS

VISION
Alinger

e Scratch
« PAissue

* Impact 1200 + wfs

IMPLANT

DNS

AS2000

Critical parameters

* Flow, Torque, Temp,
rom, Pressure

» impact 3000 wafers

WET PROCESS /
CMP

DNS

WET BENCH

Critical parameters
IPA concentration
Exhaust
FFU...

WET PROCESS




CO nta Ct U S Office Hours: 9AM-5PM, M-F

Thank you considering Sigenic as your
solutian partner. Together, we can
revolutionize'theMuture of signal processing
‘ technology.

CORPORATE WEBSITE EMAIL ADDRESS PHONE NUMBER
sigenic_sales@sigenic.com +65 6270 0153


http://www.sigenic.com

