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Malaysia Technology

Thematic: The future of the
global semiconductor industry

Differing prospects for semicon front vs. back-end

MIBG collaborated with Bloomberg Intelligence (Bl) on 14 June for an
update on the future of the global semiconductor industry. While the back-
end is expected to face challenges, we are positive on front-end prospects
- driven by growth in leading edge nodes (<10nm) and advanced packaging.
We maintain NEUTRAL on Malaysia semicon sector but have selective BUYs
on front-end auxiliary players SAM Engineering and Frontken.

Secular growth in SPEs and 3D Advanced Packaging

Bl posits that global semiconductor manufacturing sales will grow faster
(+32%) than overall semicon sector sales (+28%) by 2027E (from 2024E).
The largest share of spending in semicon manufacturing is equipment,
which contributed c.36% to total manufacturing sales in 2023. Potential
beneficiaries of this growth are established SPE players (ASML, Applied
Materials, KLA Corp, LAM Research). Developing nodes smaller than 2nm is
also reaching physical limitations. Advanced packaging allows for the
integration of different chip types within a single package, offering a way
to increase performance by combining existing processes at lower cost.

Al and automotive sectors to spearhead sector growth

While Bl thinks that total semiconductor sales will continue to be
dominated by consumer electronics (PC and smartphones), sector sales
will be increasingly driven by emerging sectors like AI/HPC/DC and EVs,
which are projected to grow at a CAGR of 8.9% and 7.5% respectively (over
2022-2027E). Total semiconductor sales is projected to reach >USD800b by
2027E, implying a robust 53% growth from USD525b in 2023.

China’s market share in mature nodes to increase

China’s market share in mature node (>28nm) capacity is forecasted to
increase substantially to 34% in 2032E (from 27% in 2022), as the nation is
building up its domestic supply to become less reliant on foreign chip
imports after facing export restrictions from the US. Over the next decade,
a significant influx of Chinese mature node chips could lead to price wars
in the mature node sub-segment.
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Abbreviations

Al = Artificial Intelligence

DC = Data Centre

EV = electric vehicles

HPC = high-performance computing
IC = integrated circuits

nm = nanometre

OSAT = outsourced assembly & test
PC = personal computing

PLC = public-listed company

SiP = system-in-package

SPE = semiconductor production equipment
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Stock Bloomberg Mkt cap Rating Price TP Upside P/E (x) P/B (x) Div yld (%)
code (USD'm) (LC) (LC) (%) 24E 25E 24E 25E 24E 25E
Inari Amertron INRI MK 3,044 Hold 3.84 3.40 9) 43.7 36.5 5.5 5.4 1.9 2.3
ViTrox Corp VITRO MK 1,671 Sell 4.16 3.40 (18) 49.3 41.3 7.1 6.3 0.5 0.6
Frontken Corp FRCB MK 1,537 Buy 4.58 4.75 5 42.8 37.5 12.2 11.8 0.7 0.8
Greatech Tech GREATEC MK 1,470 Buy 5.53 6.50 18 35.8 29.3 7.4 5.9 0.0 0.0
SAM E&E SEQB MK 924 Buy 6.43 6.85 8 31.1 37.0 2.4 2.9 0.7 0.7
Globetronics GTB MK 206 Hold 1.44 1.65 17 30.5 22.7 3.1 2.9 2.6 3.1
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1.1

Semiconductor manufacturing sector to grow
at a faster pace than overall sector sales

Equipment spending is the largest contributor to semi-
conductor manufacturing sales

Bloomberg Intelligence (Bl) forecasts global semicon manufacturing sales to
grow at a faster rate than overall global semicon sales. Bl projects global
semicon manufacturing sales to grow 32% from USD386b in 2024E to
USD510b in 2027E vs. its global semicon sales growth projection of 28% over
the same period.

In 2023, semicon equipment spending alone totalled USD127.6b, accounting
for 36% (largest contributor) of total semiconductor manufacturing sales.

Prime beneficiaries of this growth trend are existing semiconductor
production equipment (SPE) market leaders like Netherlands-based ASML,
as well as US-based Applied Materials, KLA Corp and LAM Research.

Apart from LAM Research with its largest global manufacturing base in Batu
Kawan (Penang), Malaysia’s exposure to SPE is limited, especially amongst
PLCs. Malaysian PLC exposure to SPEs is primarily in the precision
engineering and metal fabrication stages of the assembly process. Within
this space, we note that SAM Engineering (SEQB MK, BUY, TP: MYR6.85)
counts two of the top global SPEs (Customer X/Y) as its key customers.

Fig 1: Global Semiconductor & Manufacturing Sales projection till 2027E
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Source: Bloomberg Intelligence

1.2 3D Advanced Packaging: A Secular Growth Subsector

With the advent of artificial intelligence (Al), advanced packaging is

becoming increasingly important in back-end assembly, test & packaging
(ATP). While Moore’s Law postulates that the number of transistors on
integrated circuits (IC) would double every 2 years, the relentless scaling
down of transistor size (especially beyond 2nm) is fast approaching the
boundaries of physical limitations as it becomes harder and more expensive
to miniaturise nodes.
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Advanced packaging allows for the physical integration of varying ICs within
a single package to achieve greater functionality and performance. This is
imperative for applications like Al and high-performance computing (HPC)
that demands high levels of processing power. In essence, advanced
packaging technologies like flip chip, 2.5D/3D, SiP, and Fan-in/Fan-out
offer a cost-efficient approach to achieving greater performance.

Bl posits that chipmakers who excel in power consumption, performance,
cost and time-to-market are poised to dominate the competition. The
advanced packaging subsegment is primarily led by foundries TSMC, Intel
and Samsung, as well as pure-play Outsourced Semiconductor Assembly and
Test (OSAT) players like ASE and Amkor.

The advances made in advanced packaging by leading industry players have
implications for OSATs lower down the value-add chain. OSAT companies
with lagging capabilities are likely to struggle keeping up with rapid
technological advancements and demands to execute more sophisticated
packaging solutions. Leading OSAT companies like Amkor and ASE are
investing heavily in advanced packaging and as such, the smaller OSATs may
be forced to increase R&D spend to develop advanced packaging
capabilities and alternatives of their own to maintain market share.

The advanced packaging subsector is expected to grow at a 3-year 2022-
2025E CAGR of 10%, roughly 10x faster than conventional packaging (per
Figure 2). Amongst Malaysian PLCs, there are no direct proxies to the
growth of the advanced packaging subsector at present.

Fig 2: Advanced Packaging vs Conventional Packaging growth forecasts
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Malaysian OSAT PLCs may face structural headwinds moving forward if they
are not quick to adapt to advanced packaging trends. We note that of the
four primary Malaysian OSAT PLCs - Inari (INRI MK, HOLD, TP: MYR3,40),
MPI (MPI MK, Not Rated), Unisem (UNI MK, Not Rated) and Globetronics
(GTB MK, HOLD, TP: MYR1.65) - none currently have full-fledged advanced
packaging capabilities at mass production level. However, we note efforts
made by Inari to move up the value chain in this regard, particularly in
multi-stack die technology for memory applications.
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2. Total global semiconductor sales to reach
>USD800b by 2027E (53% growth from 2023)

2.1 Artificial Intelligence (Al) and Electric Vehicles (EV) to
spearhead semiconductor sales growth till 2027E

While BI thinks that total semiconductor sales will continue to be dominated
by consumer electronics (PCs and smartphones), sales are expected to be
increasingly driven by EVs and emerging Al sectors like high-performance
computing (HPC) and data centres (DC). These segments are projected to
grow at a CAGR of 7.5% and 8.9% respectively from 2022-2027E.

Among Malaysian PLCs, we highlight that PIE Industrial (PIE MK, Not Rated)
and VSTECS (VST MK, Not Rated) are poised to be potential beneficiaries
to ride on the Al/DC growth trend.

PIE is currently expanding production floor space to cater for the Al server
assembly business. We believe that its parent company, Foxconn, intends
to collaborate with PIE via a technology transfer agreement to assemble its
Al servers in Malaysia, enabling it to ride on DC growth trends in the country.
Foxconn, being the world’s largest Al server manufacturer, will be able to
help shorten PIE’s learning curve in this high-tech assembly process.

Meanwhile, VSTECS, Malaysia’s leading IT hardware and software solutions
distributor and provider, is well positioned to tap on Malaysia’s exponential
DC server demand growth. This is especially evident from domestic DC
colocation activities as the DC tenants often source their server, storage
and networking equipment from local distributors.

Fig 3: Global Semiconductor Sales Projection Breakdown by Sectors till 2027E
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2.2 Semiconductor sales projected to grow every year until
2027E, albeit at different rates annually

International Data Corporation (IDC), a global market intelligence firm,
forecasts total global semiconductor spending to continue increasing YoY,
albeit at varying growth rates of 20% in 2024E, 14% in 2025E, 2% in 2026E
and 10% in 2027E respectively (per Figure 4).

Fig 4: Semiconductor and Global Growth Forecast

Investment Bank

Global GDP, IT Spending, and IDC Semiconductor Market Forecast

Source: Bloomberg Intelligence, IDC
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3.1

Inventory levels & foundry utilisation rates

Inventory levels indicate that the worst is over, but
uncertainties remain over growth prospects

According to BI, inventory levels in the consumer electronics (PC and
smartphone) segments are seeing signs of normalisation but remain
elevated due to sluggishness in end-demand recovery. Similarly, Bl believes
that the automotive semiconductor segment’s return to normalcy will likely
be delayed to 2025E due to lower-than-expected global EV demand and slow
inventory turnover amongst leading marques.

Premised on lethargic near-term end-demand, Bl forecasts that inventory
levels will continue to normalise in upcoming quarters for all three
segments - personal computing, smartphones and automotive (per Fig. 5).

Fig 5: Chip inventory levels
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3.2

Wafer fab/foundry utilisation rate

Bl research shows that the average foundry utilisation rate has bottomed in
2HCY23 and is on track to recover above >75% utilisation in 2H24, buoyed
by robust demand for Al chips and a shift in orders from non-Chinese
chipmakers to foundries outside of China. According to BI, this trend has
materialised despite softness in the consumer electronics market (PC,
smartphones and automotive). Bl also notes that Chinese foundries are
sacrificing profit margins for increased utilisation rates.

Amongst Malaysian PLCs, we believe the key beneficiary of increased wafer
fab utilisation is Frontken (FRCB MK, BUY, TP: MYR4.75), an auxiliary
front-end player specialising in ultrahigh-purity precision cleaning and
coating for SPE in wafer fabs. We believe that the world’s leading Taiwan-
based wafer fab (currently at the forefront of the global Al revolution) is its
key customer and accounts for roughly a third of its group turnover. It has
negligible exposure to Chinese foundries but serves nearly all other foundry
players present in Taiwan, Singapore and Malaysia.
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Fig 6: Foundry utilisation rates
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4.1

More than 70% of new capex will focus on
leading-edge nodes and advanced packaging

Taiwan’s leadership in sub-5 nanometre semiconductor
manufacturing will likely decline over the next decade

Leading chip manufacturers TSMC, Samsung and Intel are collectively
looking to increase their strategic presence in the US and Europe for
multiple reasons:

i) Geopolitical tensions between the US and China;

ii) Closer proximity to their US customer base;

iii) To capitalise on the US government incentives: (a) Chips and
Science Act funding (USD52.7b); and (b) 25% investment tax
credits.

This shift is expected to reduce Taiwan’s leadership in sub-5 nm semicon
manufacturing over the next decade amidst rising geopolitical tensions and
supply chain diversification. Consequently, Bl posits that US and European
chip designers are expected to prefer suppliers with production facilities
closer to home, especially for advanced computing applications.

Fig 7: Leading-edge node (<10nm) capacities by region by 2032E
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4.2

China to lead mature-node capacity expansion

China’s market share in mature node (>22nm) capacity is forecasted to
increase substantially to 34% in 2032E (from 27% in 2022), as the Chinese
government continues its relentless drive towards technological self-
sufficiency by focusing on building a strong domestic supply chain. Over the
next decade, a significant influx of Chinese mature node chips could lead
to price wars in the mature node sub-segment.
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As such, we believe that Silterra, 60%-owned by DNeX (DNEX MK, Not
Rated), could face headwinds. Unless measures are taken to address this
issue, the unit could face stiff competition over the medium-to-long term
from Chinese mature node manufacturers who are aggressively increasing
capacity.

4.3 Advanced and mature node capacities expected to grow
by 140% and 37% respectively by 2032E (from 2023 base)

Based on all greenfield and brownfield projects announced, Bl expects
production capacities of mature nodes in Taiwan to increase c.3x their
current levels by 2032. This translates to a 140% growth in global advanced-
node (<10nm) capacity. Al, autonomous driving and HPC chips are likely to
account for <25% of advanced semicon shipments in the next 10 years.

Fig 8: Growth rates of Advanced Nodes vs Mature Nodes
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holding, or other material interest, or effect transactions, in such securities or options thereon, or other investments related thereto. In addition, it may make markets in the securities
mentioned in the material presented in this report. One or more directors, officers and/or employees of Maybank IBG may be a director of the issuers of the securities mentioned in this
report to the extent permitted by law.

This report is prepared for the use of Maybank IBG’s clients and may not be reproduced, altered in any way, transmitted to, copied or distributed to any other party in whole or in part in any
form or manner without the prior express written consent of Maybank IBG and Maybank IBG and its Representatives accepts no liability whatsoever for the actions of third parties in this
respect.

This report is not directed to or intended for distribution to or use by any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where
such distribution, publication, availability or use would be contrary to law or regulation. This report is for distribution only under such circumstances as may be permitted by applicable law.
The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors. Without prejudice to the foregoing, the reader is to note that additional
disclaimers, warnings or qualifications may apply based on geographical location of the person or entity receiving this report.

Malaysia

Opinions or recommendations contained herein are in the form of technical ratings and fundamental ratings. Technical ratings may differ from fundamental ratings as technical valuations
apply different methodologies and are purely based on price and volume-related information extracted from Bursa Malaysia Securities Berhad in the equity analysis.

Singapore

This report has been produced as of the date hereof and the information herein may be subject to change. Maybank Research Pte. Ltd. (“MRPL") in Singapore has no obligation to update
such information for any recipient. For distribution in Singapore, recipients of this report are to contact MRPL in Singapore in respect of any matters arising from, or in connection with, this
report. If the recipient of this report is not an accredited investor, expert investor or institutional investor (as defined under Section 4A of the Singapore Securities and Futures Act), MRPL
shall be legally liable for the contents of this report, with such liability being limited to the extent (if any) as permitted by law.

Thailand

Except as specifically permitted, no part of this presentation may be reproduced or distributed in any manner without the prior written permission of Maybank Securities (Thailand) Public
Company Limited. Maybank Securities (Thailand) Public Company Limited (“MST”) accepts no liability whatsoever for the actions of third parties in this respect.

Due to different characteristics, objectives and strategies of institutional and retail investors, the research products of MST Institutional and Retail Research departments may differ in either
recommendation or target price, or both. MST reserves the rights to disseminate MST Retail Research reports to institutional investors who have requested to receive it. If you are an
authorised recipient, you hereby tacitly acknowledge that the research reports from MST Retail Research are first produced in Thai and there is a time lag in the release of the translated
English version.

The disclosure of the survey result of the Thai Institute of Directors Association (“I0D”) regarding corporate governance is made pursuant to the policy of the Office of the Securities and
Exchange Commission. The survey of the 10D is based on the information of a company listed on the Stock Exchange of Thailand and the market for Alternative Investment disclosed to the
public and able to be accessed by a general public investor. The result, therefore, is from the perspective of a third party. It is not an evaluation of operation and is not based on inside
information. The survey result is as of the date appearing in the Corporate Governance Report of Thai Listed Companies. As a result, the survey may be changed after that date. MST does
not confirm nor certify the accuracy of such survey result.

The disclosure of the Anti-Corruption Progress Indicators of a listed company on the Stock Exchange of Thailand, which is assessed by Thaipat Institute, is made in order to comply with the
policy and sustainable development plan for the listed companies of the Office of the Securities and Exchange Commission. Thaipat Institute made this assessment based on the information
received from the listed company, as stipulated in the form for the assessment of Anti-corruption which refers to the Annual Registration Statement (Form 56-1), Annual Report (Form 56-2),
or other relevant documents or reports of such listed company. The assessment result is therefore made from the perspective of Thaipat Institute that is a third party. It is not an assessment
of operation and is not based on any inside information. Since this assessment is only the assessment result as of the date appearing in the assessment result, it may be changed after that
date or when there is any change to the relevant information. Nevertheless, MST does not confirm, verify, or certify the accuracy and completeness of the assessment result.

us

This third-party research report is distributed in the United States (“US”) to Major US Institutional Investors (as defined in Rule 15a-6 under the Securities Exchange Act of 1934, as amended)
only by Wedbush Securities Inc. (“Wedbush”), a broker-dealer registered in the US (registered under Section 15 of the Securities Exchange Act of 1934, as amended). All responsibility for the
distribution of this report by Wedbush in the US shall be borne by Wedbush. This report is not directed at you if Wedbush is prohibited or restricted by any legislation or regulation in any
jurisdiction from making it available to you. You should satisfy yourself before reading it that Wedbush is permitted to provide research material concerning investments to you under relevant
legislation and regulations. All U.S. persons receiving and/or accessing this report and wishing to effect transactions in any security mentioned within must do so with: Wedbush Securities
Inc. 1000 Wilshire Blvd, Los Angeles, California 90017, +1 (646) 604-4232 and not with the issuer of this report.
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This document is being distributed by Maybank Securities (London) Ltd (“MSUK”) which is authorized and regulated, by the Financial Conduct Authority and is for Informational Purposes only.
This document is not intended for distribution to anyone defined as a Retail Client under the Financial Services and Markets Act 2000 within the UK. Any inclusion of a third party link is for
the recipients convenience only, and that the firm does not take any responsibility for its comments or accuracy, and that access to such links is at the individuals own risk. Nothing in this
report should be considered as constituting legal, accounting or tax advice, and that for accurate guidance recipients should consult with their own inde pendent tax advisers.
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Legal Entities Disclosures

Malaysia: This report is issued and distributed in Malaysia by Maybank Investment Bank Berhad (15938- H) which is a Participating Organization of Bursa Malaysia Berhad and a holder of
Capital Markets and Services License issued by the Securities Commission in Malaysia. Singapore: This report is distributed in Singapore by MRPL (Co. Reg No 198700034E) which is regulated
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Kong) Limited (Central Entity No AAD284) is regulated by the Securities and Futures Commission. India: MIB Securities India Private Limited (“MIBSI”) is a participant of the National Stock
Exchange of India Limited and the Bombay Stock Exchange and is regulated by Securities and Exchange Board of India (“SEBI”) (Reg. No. INZ000010538). MIBSI is also registered with SEBI as
Category 1 Merchant Banker (Reg. No. INM 000011708) and as Research Analyst (Reg No: INH000000057). UK: Maybank Securities (London) Ltd (Reg No 2377538) is authorized and regulated
by the Financial Conduct Authority.

Disclosure of Interest

Malaysia: Maybank IBG and its Representatives may from time to time have positions or be materially interested in the securities referred to herein and may further act as market maker or
may have assumed an underwriting commitment or deal with such securities and may also perform or seek to perform investment banking services, advisory and other services for or relating
to those companies.

Singapore: As of 8 July 2024, Maybank Research Pte. Ltd. and the covering analyst do not have any interest in any companies recommended in this research report.

Thailand: MST may have a business relationship with or may possibly be an issuer of derivative warrants on the securities /companies mentioned in the research report. Therefore, Investors
should exercise their own judgment before making any investment decisions. MST, its associates, directors, connected parties and/or employees may from time to time have interests and/or
underwriting commitments in the securities mentioned in this report.

Hong Kong: As of 8 July 2024, MIB Securities (Hong Kong) Limited and the authoring analyst do not have any interest in any companies recommended in this research report.

India: As of 8 July 2024, and at the end of the month immediately preceding the date of publication of the research report, MIBSI, authoring analyst or their associate / relative does not
hold any financial interest or any actual or beneficial ownership in any shares or having any conflict of interest in the subject companies except as otherwise disclosed in the research report.

In the past twelve months MIBSI and authoring analyst or their associate did not receive any compensation or other benefits from the subject companies or third party in connection with the
research report on any account what so ever except as otherwise disclosed in the research report.

Maybank IBG may have, within the last three years, served as manager or co-manager of a public offering of securities for, or currently may make a primary market in issues of, any or all of
the entities mentioned in this report or may be providing, or have provided within the previous 12 months, significant advice or investment services in relation to the investment concerned
or a related investment and may receive compensation for the services provided from the companies covered in this report.

OTHERS
Analyst Certification of Independence

The views expressed in this research report accurately reflect the analyst’s personal views about any and all of the subject securities or issuers; and no part of the research analyst’s
compensation was, is or will be, directly or indirectly, related to the specific recommendations or views expressed in the report.

Reminder

Structured securities are complex instruments, typically involve a high degree of risk and are intended for sale only to sophisticated investors who are capable of understanding and assuming
the risks involved. The market value of any structured security may be affected by changes in economic, financial and political factors (including, but not limited to, spot and forward
interest and exchange rates), time to maturity, market conditions and volatility and the credit quality of any issuer or reference issuer. Any investor interested in purchasing a structured
product should conduct its own analysis of the product and consult with its own professional advisers as to the risks involved in making such a purchase.

No part of this material may be copied, photocopied or duplicated in any form by any means or redistributed without the prior consent of Maybank IBG.

Definition of Ratings

Maybank IBG Research uses the following rating system

BUY Return is expected to be above 10% in the next 12 months (including dividends)
HOLD Return is expected to be between 0% to 10% in the next 12 months (including dividends)
SELL Return is expected to be below 0% in the next 12 months (including dividends)

Applicability of Ratings
The respective analyst maintains a coverage universe of stocks, the list of which may be adjusted according to needs. Investment ratings are only applicable

to the stocks which form part of the coverage universe. Reports on companies which are not part of the coverage do not carry investment ratings as we do
not actively follow developments in these companies.
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