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APAC Semiconductors Valuation: Foundry & fabless

Note: Priced as of 23 Sep 2026 ; Notes: DPS paid in 2027/2028 are based on 2026/2027 earnings respectively.

Source: Company data, LSEG, UBSe
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APAC Semiconductors Valuation: Semi-backend & silicon wafers

Note: Priced as of 23 Sep 2026 ; Notes: DPS paid in 2027/2028 are based on 2026/2027 earnings respectively.

Source: Company data, LSEG, UBSe



Asia Semiconductors 24 September 2026 ab 4

Table of contents

Section 1 Coverage Summary   5
Section 2 Intel EMIB-T vs. TSMC CoPoS   7
Section 3 Rise of Google’s TPUs   15
Section 4 Quantifying per-GW AI server demand for capacity/sales opportunities   22
Section 5 Co-packaged optics – lighting the path to AI acceleration   31
Section 6 Quantifying the multi-year generative AI opportunities   43
Section 7 Leading-edge foundry   61
Section 8 Trailing-edge foundry   68
Section 9 Company specifics   75

 TSMC   76

 MediaTek   85
 ASE   91 

UMC________________________________________________________________________________________________95
 PSMC   100 

Aspeed   103
 Hon Precision   107
 KYEC   111
 GlobalWafers    113
 Silergy   119
 All Ring           121 
 GPTC    124
 Gudeng   127
 ASMPT   131
 Realtek   134
 Vanguard   136

Section 10 Appendix                138



Asia Semiconductors 24 September 2026 ab 5

Summary

Section 1
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• YTD, the SOX is up 88%; our coverage universe is on average up 90% (TSMC +61%, MediaTek
+263%, UMC +225%). In comparison, the Dow is up 7% and TAIEX up 65%.

– We reiterate our Buy on TSMC. Fundamentally, we expect N2 foundry demand to reach
~320kwpm by 2028, larger than N3’s foundry demand in 3rd year of mass production.
Competition is manageable, and TSMC should maintain its >80% market dominance in leading-
edge foundry and technology leadership in adv packaging.

– For the mature foundry segment, we are constructive about improving supply/demand outlook
in next 2-3 years, considering more disciplined China competition, TSMC optimizing resource of
mature capacity for advanced packaging and demand recovery. We maintain our anti-
consensus, positive view for the mature foundry space. Among the mature foundry space, we
like UMC and recently upgraded PSMC for their improving fundamentals and better supply and
demand dynamics.

– We have a Buy rating on ASE. With advanced packaging becoming more critical to enable next
gen Cloud & Edge AI, we believe ASE should be key beneficiary to significantly increase value
add and strengthen margin profile. We are still in early stage of earnings upgrade cycle.

– Among Taiwanese fabless we like MediaTek for its structural share gain in a large Google
TPU market and new ASIC upside risk. For server, we have a Buy rating on Aspeed for its
accelerating TAM and silicon content expansion.

Coverage summary
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Intel EMIB-T vs. TSMC CoPoS

Section 2



Asia Semiconductors 24 September 2026 ab 8

• Advanced packaging has become an essential enabler of total chipset performance as front-end process scaling
alone is no longer sufficient for Cloud AI compute.

• While Intel EMIB-T could be a meaningful second-source for the industry, CoPoS should remain the preferred
platform for customers prioritizing high performance and execution reliability.

• EMIB-T benefits from where customers prioritize cost-efficient scaling and supply-chain diversification.

• In our view, the likely outcome is coexistence rather than winner-takes-all, with EMIB-T as a meaningful second
source and CoPoS retaining leadership for highest-performance AI packages.

Our research suggests TSMC should remain structurally well positioned 
in advanced packaging, even if Intel EMIB-T gains share

Intel EMIB-T vs. TSMC CoPoS – strengths and weaknesses
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• Architecture

– Intel’s 2.5D packaging using silicon bridges embedded directly in the substrate

– Compute dies/HBMs attached directly to substrate, elimination the silicon interposer

– Incorporates TSVs (through silicon vias) for vertical power delivery to HBM & compute dies.

• Timeline

– Introduced in late 2024 as Intel’s next-gen EMIB platform

– Targets H227 commercial ramp; Google TPU v9 expected as first major external product

– manufacturing levels

EMIB-T with silicon bridge and TSV 
for vertical power delivery

Intel EMIB-T: Simpler substrate architecture and targets cost-efficient 
scaling

Source: UBS

EMIB with silicon bridge 
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Intel EMIB-T: Pros and Cons

Source: UBS

• Advantages/potential strengths

– Simpler architecture vs. CoPoS, competitive cost

– Greater scalability to ultra-large package sizes (beyond 12x reticle packaging scaling)

– Competitive cost through elimination of the interposer.

• Disadvantages/challenges

– Larger substrate sizes raises production difficulty

– Substrate yield may currently be at ~50% vs 80% for HPC ABF substrates

– Intel must demonstrate that it can improve yields to the high 90%

– Potential challenges between foundry (TSMC) and back-end (Intel) integration

– Complex silicon bridge integration introduces steeper learning curve for substrate makers
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• Architecture

– TSMC’s next gen 2.5D platform

– Migrates from wafer to square-panel format

– Die attached on interposer/panel before substrate integration

• Timeline/customer

– Mass production targeted in FY28 with first-gen on 310x310mm² panel, further enhancing to 510 x 515mm². 

– NVIDIA Feynman expected as first major customer, followed by AMD and ASICs in 2029-2030

TSMC CoPoS

Source: UBS

CoPoS structure: interposer-based, embedded eDTC, 
LSI inside/underneath the interposer

CoPoS (or panel-level packaging) has better area 
utilisation and production efficiency than CoWoS
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• Advantages/potential strengths

– TSMC holds the strongest execution track record

– A comprehensive tech upgrade (vs. CoWoS & EMIB-T), with higher interconnect density, better signal/power
integrity, and richer integration through eDTC, iCap, 3D stacking and eventually CPO

– Better signal integrity: important as AI packages become larger

• Disadvantages vs CoPoS/potential challenges

– Must overcome warpage challenges

– New equipment/tool-chain readiness.

TSMC CoPoS

Source: UBS

TSMC’s advanced packaging tech roadmap
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• In our stress test scenario, we forecast Intel EMIB-T to reach US$16bn sales or 12% industry share
by 2030E, yet TSMC advanced packaging still could sustain around 65-70% share by 2030E.

• Even in a lower case scenario, where Intel gains 17% share in 2030E, TSMC’s advanced packaging
share would still be at 63% in 2030E and grow 49% CAGR 26-30E.

Stress test scenario: TSMC adv packaging could still 
sustain 65-70% by 2030E

Lower case scenario: If intel gains 17% share in 2030E, 
TSMC could still hold 63% share in 2030E

Stress test scenario – TSMC advanced packaging could still sustain 65-
70% even with EMIB-T at 13% industry share in 2030E
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Major supply chain beneficiaries

Notable CoPoS suppliers

Notable EMIB-T suppliers

Source: Company data, UBS

We believe most existing 
CoWoS equipment suppliers, 
along with several new 
entrants, can capitalize on the 
next advanced packaging 
capex cycle 

Ibiden has announced a  
¥220bn investment for its 
Gama plant in February 2026, 
with mass production for 
EMIB-T scheduled to begin in 
late 2027 and a more 
meaningful ramp expected in 
2028. 
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Rise of Google’s TPUs

Section 3
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• Broadcom has been Google's sole TPU design service partner for 10 years. However, our
analysis suggests the landscape is shifting: Google has been moving more parts of front-
end TPU design in-house in recent years.

• Given tight TSMC capacity, we foresee Google ramping both Broadcom v8i and
MediaTek v8t projects over H226 to 2027, and maintaining dual tracks for the TPU v9
ramp in 2028.

• While Broadcom remains a key partner, MediaTek should gain share in coming years.

– We forecast TPU sales of US$18bn/35bn for MediaTek in 2027/28 with upside longer term.

– Broadcom could ship 91%/62% of TPUs in 2026/27E, while MediaTek's share expands from 9% in
2026E to 38% in 2027E.

– Our cost analysis suggests that on a per TPU die basis, MediaTek's service fee is 50% less than
Broadcom's.

Google adopting 2 TPU tracks, MediaTek gaining design service share
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• There are two key features in TPUs. 1)The Matrix Multiply Unit (MXU) in TPU's Tensor
Core performs large systolic array compute, which allows data to flow through the chip
like a heartbeat, which is significantly more energy efficient than GPUs, which need to
constantly move data in and out of memory. 2) The Sparse Core introduced in TPU v4 is
a dedicated unit that handles the "sparse" lookup and routing required by Mixture of
Experts (MoE), lifting compute efficiency.

GPU vs TPU win-win in 2026-27. w/ TPU volume from a lower base

Analysis of TPUs vs GPUs' performance via tokens-per-
watt

TPU Ironwood has lower inferencing cost per token than 
Blackwell

Source: Company data, UBS estimates
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1. Google has successfully deployed TPUs for the majority, if not all, of its internal workloads for training and
inferencing.

2. Google is a key, major frontier LLM developer, along with OpenAI and Meta, etc Development of frontier
models generate substantial training demand for its TPUs.

3. Growing external demand. From H225, when Google launched TPU v7 Ironwood, several AI developers like 
Meta have shown growing interest in using TPUs.

4. Google could also lift TPU penetration through its cloud service. 

TPU demand supported by Google’s internal & external demand

UBSe on shipment of Nvidia's GPUs, AMD's GPUs, Google's 
TPUs , from 2024 to 2028E
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• Given the extreme tight capacity at TSMC for N3 and CoWoS, we expect Google to ramp both v8i
(Broadcom) and v8t (MediaTek) to meet fast expanding TPU demand from H226 through 2027.

• We estimate total TPU shipments to come to 4.9m units in 2026E, with Broadcom shipping 90% of
volume and MediaTek shipping 10%. In 2027E, we forecast TPU units to grow to 10.1m units, with
Broadcom shipping 60% of volume and MediaTek shipping 40%.

Google to ramp both v8i and v8t in 2027 to support TPU demand

TPU ASIC sales forecast by Broadcom and MediaTek ASIC cost comparison of Broadcom and MediaTek for TPU

Source: Company data, UBS estimates
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• Our scenario analysis estimates MediaTek to potentially ship 4.5m units of TPU v8t 2027,
and that translates into US$18bn of sales, and accounts for 46% of MediaTek’s business.

TPU could shift MediaTek into a true Cloud & Edge AI fabless

Scenario analysis of MediaTek's TPU opportunity

Source: Company data, UBS estimates
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Major suppliers along the supply chain

Source: Company data, UBS estimates
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Quantifying per-GW AI server demand for capacity and sales 
opportunities

Section 4
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• Following multiple gigawatt (GW) server projects being announced by Open AI and
several hyperscalers for Cloud AI, we analyze the implications for TSMC in terms of
capacity, capex and sales upside.

• As key conclusions, for every 1GW server build-out:

1. We estimate AI accelerators, CPUs and networking to require ~2-5kwpm of leading-edge (N3
or N2) capacity and ~3-6kwpm of CoWoS capacity.

2. WFE spending for logic could be US$1-2bn, including front-end capacity and CoWoS.

3. The revenue potential for TSMC, as the major foundry for Cloud AI, could be US$1-2bn, or
~1.0-1.5% sales upside for every incremental 1GW server project.

Capacity/sales implications for TSMC for every 1GW server investment
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• Capacity requirements and sales upside for TSMC may vary across Nvidia, AMD and
Broadcom (ASICs), given different computing architecture and design power.

• Our analysis shows that TSMC could gain more absolute content in the next several years
within Nvidia's AI GPUs.

• For every 1GW, TSMC's sales upside could rise from US$1.1bn for Blackwell Ultra/Rubin
to US$1.4-1.9bn for Rubin Ultra/Feynman.

• Higher content may come from a combination of process migration, increasing GPU
units per rack and advanced packaging, such as CoWoS, along with a possible transition
to panel-level packaging by 2028.

TSMC to gain content within Nvidia's new platforms
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• ASICs, given their nature of better efficiency for specific workloads, may generate more
chip unit demand per GW vs. GPUs.

• Broadcom's designed TPU v7p for Google may require ~5kwpm of N3 capacity per 1GW
vs. Nvidia's 2-4kwpm.

• TSMC may also get greater content as a percentage of rack value, at 10-11% from ASICs
vs. 4-6% from GPUs.

• AMD's AI GPU likely requires the least demand for TSMC's capacity per GW, with
~1kwpm N2 capacity for the upcoming MI455, possibly due to the chiplet design.

Broadcom/ASICs offer good content, while AMD is lower
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TSMC's sales and WFE spending per GW

Source: Company data, UBS estimates

AMD Broadcom

Blackwell Blackwell Ultra Rubin Rubin Ultra Feynman MI450 Google TPU v7 Ironwood

Year of introduction 2024 2025 2026 2027 2028 2026 2026

Process node N4 N4 N3 N3P A16 N2 N3

Power for AI Hardware, Net (kW) 870,000 870,000 870,000 870,000 870,000 870,000 870,000

Power per rack (kW) 120 150 225 600 1000 225 90

Dies per rack 144 144 144 576 576 72 128

Number of racks per GW 7,250 5,800 3,867 1,450 870 3,867 9,667

Rack ASP (US$mn) $3.3 $4.2 $5.7 $23.8 $31.0 $4.5 $1.8

Customer sales per GW (US$bn - rack only) $23.9 $24.4 $21.9 $34.5 $26.9 $17.5 $17.4

TSMC's revenue opportunity (US$m) 1,374 1,099 1,102 1,948 1,400 746 1,895

% of TSMC's 2025E sales 1.1% 0.9% 0.9% 1.5% 1.1% 0.6% 1.5%

% of customer sales 5.7% 4.5% 5.0% 5.6% 5.2% 4.3% 10.9%

Revenue per wafer (US$)

Front end 18,000 18,000 24,000 26,000 35,000 28,000 24,000

CoWoS 12,000 12,000 12,000 12,000 12,000 12,000 12,000

Foundry capacity requirement (kwpm) 4.4 3.5 2.4 3.6 2.1 1.0 4.9

xPU 2.9 2.3 1.5 2.3 1.4 0.7 3.3

CPU 0.7 0.5 0.4 0.6 0.3 0.1 0.6

Networking 0.9 0.7 0.5 0.7 0.4 0.2 1.0

CoWoS capacity requirement (kwpm) 2.9 2.3 2.9 5.8 3.5 2.9 3.4

Good packages per CoWoS wafer 15.0 15 8 3 3 8 15

WFE spending - logic (US$m) 1,232 986 970 2,118 1,271 728 1,609

Front end 797 638 535 1,248 749 293 1,094

CoWoS 435 348 435 870 522 435 516

WFE spending per kwpm (US$m)

Front end 180 180 225 350 350 300 225

CoWoS 150 150 150 150 150 150 150

xPU

Watt per XPU die 600 700 900 900 1,500 2,500 550

Number of accelerator dies per GW 1,044,000 835,200 556,800 835,200 501,120 278,400 1,237,333

Wafer capacity consumption (kwpm) 2.9 2.3 1.5 2.3 1.4 0.7 3.3

12" wafer area (mm²) 70,686 70,686 70,686 70,686 70,686 70,686 70,686

Die size (mm²) 814 814 814 814 814 960 800

Yield 50% 50% 50% 50% 50% 60% 50%

Usable area 70% 70% 70% 70% 70% 80% 70%

Known good die per wafer 30 30 30 30 30 35 31

CPU

Number of CPU dies per GW 261,000 208,800 139,200 208,800 125,280 69,600 309,333

Wafer capacity consumption (kwpm) 0.7 0.5 0.4 0.6 0.3 0.1 0.6

Nvidia
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TSMC's sales and WFE spending per GW

Source: Company data, UBS estimates

TSMC's revenue opportunity per 1GW (US$ m) TSMC's sales opportunity as % of rack value

Foundry capacity requirement per 1GW (kwpm) WFE spending for logic per 1GW (US$ m)
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TSMC's sales and WFE spending per GW

Source: Company data, UBS estimates
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Monitoring AI data centre builds

Source: Company press releases, UBS Research US Software & Semi team
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Announced AI commitments

Source: Company press releases, UBS Research US Software & Semi team
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Co-packaged optics – lighting the way for AI acceleration

Section 5
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• With bandwidth increasing in the past several years, fibre optics has been replacing
copper wires for long-reach interconnects in data centres.

• CPO integrates the optical engine close to the switch/xPU, critical to support higher
bandwidth, better signal integrity with less power.

• While CPO is emerging for AI servers, traditional optical transceivers could coexist and
remain mainstream solutions for the next 3 years.

• Global implications and stock picks

– 1) For semis, CPO development could strengthen TSMC's moat in Cloud AI. ASE could capture
significant market share for fibre array units coupling and switch board packaging.

– 2) CPO migration would have mixed implications for traditional optical suppliers, eg,
Lumentum, Innolight and DSP suppliers, eg, Marvell, but pluggable transceivers should keep
most of the volume for the next 2-3 years.

– 3) The adoption of CPO would be positive for ABF substrate makers as optics on substrate
increases routing density and thus potential for higher layer count.

– 4) Server ODMs would have higher added value.

– 5) The industry is pushing the limits of traditional copper wires for scale up upgrade.

Industry ramping up for CPO tech maturity in three years
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Quantifying the revenue opportunities – optical transceivers

• Our base case forecasts the whole optical transceiver SAM CAGR at 22%, from US$12bn 
in 2025E to US $32bn sales by 2030E, of which CPO solutions could reach 20% to arrive 
at US$7bn sales by 2030E.

• In our upside scenario, we assume more Cloud AI development to support optical 
transceiver market to grow at a faster 30% CAGR in 2025-30E.

Source: UBS estimates
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Quantifying the revenue opportunities – TSMC

• We forecast a 35% CAGR for silicon photonics industry sales in 2025-30, faster than the 
overall optical transceiver market’s 22% CAGR in the same period. We forecast the 
silicon photonics industry sales to reach US$4-6bn in 2028-30. In our upside scenario, we 
assume a 45% 2025-30E CAGR.

Source: UBS estimates
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Visualising business opportunities and competition

• As CPO is still in the early stage of development, it might be too early to have accurate revenue 
forecasts for individual companies. We think it would be useful to illustrate our views on business 
opportunities for the key companies in the CPO market, with the size of bubbles indicating a 
ballpark for opportunities and the potential competition. 

Source: UBS estimates

Value chain analysis when datacentre networking migrates from traditional optical transceiver to CPO
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• Higher bandwidth. Fibre optics can carry much more data than copper as it uses "light" instead 
of "electricity".

• Faster data transmission. Fibre optics transmits data at a speed of around 2/3 the speed of 
light, way faster than that of copper cable.

• Longer transmission distance. With much less signal degradation, fibre optics can transmit 
data for a longer distance of up to 100km for a single-mode fibre, vs copper’s 10m for high speed 
transmission given its natural limitations.

• Better reliability. Compared with copper cable, fibre optics is less susceptible to environmental 
factors including temperature changes and moisture, and to EMI

• Good for space efficiency. Fibre is also thinner, lighter in weight, and sturdier, thus easier to 
handle than copper.

Source: UBS

Comparison—fibre optics vs copper cable

Why is fibre replacing copper?
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What is CPO?

Source: UBS
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When will CPO adoption inflection occur?

1. For scale out (interconnect between racks), Nvidia may start to push CPO switch 
(Spectrum X) from H226E for Rubin racks

2. For scale up (interconnect within a rack), Nvidia may adopt a hybrid approach to 
first upgrade the NVLINK switches to CPO from Kyber architecture (Rubin Ultra, 
Feynman) while GPU compute trays continue to use copper

3. For the CPO scale up for GPUs, the technology may mature for adoption in 
2029E, if not earlier.
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Supply chain implications for foundry and packaging

• TSMC plays a key role in enabling CPO technology through its EIC, PIC and optical 
engine (OE) stacking manufacturing capability and supply chain integration.

– Assuming around 50% of Rubin rack shipments from late 2026E to 2027E potentially use 
CPO for scale out, our analysis suggests a volume of about 3m OEs in 2027E and 0.4-
0.5kwpm of SoIC (system on integrated chips) capacity requirements in 2027E.

– OE demand should meaningfully inflect from H227E to potentially 30-50m units or more in 
2028E when Nvidia starts to migrate the scale-up switch to CPO.

• On the packaging side, we think ASE/SPIL could support FAU attach and OE attach 
on substrates; USI could be involved in supporting ASE's CPO packaging and 
ramping laser modules by itself; final tests could be done at ASE and KYEC.
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Supply chain implications for testing and laser source

• Testing has been a major challenge for CPO given the complicated design and 
requirements for optical alignment in each testing insertion.

– Teradyne could be major tester supplier for CPO across PIC, OE and FT

– Advantest could supply testers for EIC wafers; Chroma is strongly positioned for CPO 
testing solution for OE and laser source

– Hon Precision could supply final test handlers.

– All Ring may supply the coupling tools related to FAU and OE alignment.

• For external laser source (ELS), we think Nvidia could closely partner with 
Lumentum and Coherent following its US$4bn (US$2bn in each) investment.
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CPO value chain: Who are the major players?

• The traditional optical transceivers supply chain is dominated by vertically integrated 
suppliers such as Coherent, Lumentum, Broadcom, and Chinese module makers such as 
Innolight and TFC Communications.

• The CPO ecosystem should be fairly different from traditional optical industry, as the 
silicon semiconductor supply chain gains some value from the optical industry. 

Source: Company data, UBS

Notable traditional optical transceivers suppliers

Notable CPO suppliers
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CPO value chain: Who are the major players?

Source: Company data, UBS

Nvidia's CPO packaging layout and notable suppliers

Nvidia's CPO test flow chart and notable suppliers
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Quantifying the multi-year generative AI opportunities

Section 6
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NVIDIA's product refresh to further drive up advanced foundry and 
packaging demand

NVIDIA's mix shifted to Blackwell (B200/B300) and GB200/300 in 2025. Rubin to ramp in H226

Published with Q226 TSMC preview Source: Company data, UBS estimates
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TSMC’s content per system to rise in GB200/RV200 racks

TSMC's content for a GB200 rack is around 5%

Source: Company data, UBS estimates

TSMC's content for a VR200 rack is also around 5%
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TSMC’s content per system in Ampere/Hopper systems

TSMC represented about 4% of the cloud budget for the A/H100 series

Source: Company data, UBS estimates
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NVIDIA revenue ramp to 20%/22% of TSMC's 2026/27E sales

We estimate TSMC’s Nvidia AI GPU sales of US$19.4bn in 2026E, should reach US$28.2bn in 2027E

Source: Company data, UBS estimates

TSMC’s sales from NVIDIA should be around 20.3% of sales in 2026E and 21.6% in 2027E

Published with Q226 TSMC preview
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• TSMC’s leading edge to be a larger supply bottleneck than CoWoS in 2027E

1. TSMC’s N3 capacity could be a larger bottleneck than CoWoS and run at 100%+ loading in 2026-
27E, even with meaningful capacity expansion to 210kwpm by the end of 2027E.

2. We forecast server accelerators, CPUs and networking to account for 73% of N3 demand in 2027E
versus 36% in 2026E.

3. Our industry analysis shows a robust demand outlook for cloud AI accelerators and server CPUs
and that the capacity of TSMC’s leading edge and CoWoS packaging will likely remain tight
through 2027E.

4. Agentic AI is rapidly driving increased demand for server CPUs.

Analysis of N3 foundry supply & demand

Source: Company data, UBS estimates
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Analysis of N3 foundry supply & demand

Source: Company data, UBS estimates
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Analysis of N3 foundry supply & demand

Source: Company data, UBS estimates

TSMC is accelerating N3 capacity expansions to meet the 
strong demand from Cloud AI

N3 demand from Cloud AI could strongly pick up in H226

N3 capacity share by clients in 2026E N3 capacity share by clients in 2027E
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Advanced packaging key in enabling HPC and generative AI

A comparison of technologies—TSMC, Intel and Samsung Foundry

Source: Company data, UBS

OSATs' advanced packaging solutions

Packaging type

Approach
Bumped

(Microbump)

Bumpless

(Copper-to-copper)

Interconnect
Organic film

(polyamide, polyimide, etc.)

Organic film 

+ Silicon bridge
Silicon interposer

Organic interposer 

(polyimide, ABF, etc.)

Organic interposer

+ Silicon bridge

Chip-on-wafer 

Wafer-on-wafer

Chip-on-wafer 

Wafer-on-wafer

TSMC

InFO_PoP

InFO_B

InFO_M

InFO_oS (with substrate)

InFO_LSI 

(with substrate)
CoWoS-S CoWoS-R CoWoS-L

SoIC-P

InFO_3D
SoIC-X

Intel - - - -
Co-EMIB

(Foveros + EMIB)

Foveros

Foveros Omni
Foveros Direct

I-CubeS - I-CubeE

Samsung Foundry iPoP/ FOPLP-PoP -

3D

Chip first (RDL last) Chip last (RDL first)

2.5D

H-Cube 

(with hybrid substrate)

X-Cube 

(u-Bump)

X-Cube 

(Hybrid copper bonding)

Packaging type

Approach
Bumped

(Microbump)

Bumpless

(Copper-to-copper)

TSMC's solution
InFO_PoP

InFO_B
InFO_M

InFO_oS

(with substrate)

InFO_LSI

(with substrate)
CoWoS-S CoWoS-R CoWoS-L

SoIC-P

InFO-3D
SoIC-X

ASE Group FOPoP (chip last) FOCoS-CF 2.5D FOCoS-CL FOCoS-B (FOEB)
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• CoWoS industry capacity should expand from 160kwpm at the end of 2026E to 270kwpm at the
end of 2027E, with TSMC/OSATs reaching 180/90kwpm.

• Demand side:

– We forecast Nvidia to represent 57%/50%/46% of Industry CoWoS capacity in 2025, 2026, and 2027.

– Google TPU CoWoS capacity requirement likely to grow significantly, +185% YoY in 2027E.

– AMD’s CoWoS demand could triple in 2027E, driven by a stronger ramp-up of MI450 and the Venice server
CPU.

• Supply is expected to become more diversified in 2027-28 and beyond, as ASE and Amkor gain
increased opportunities in H2 2026 and 2027. ASE is also accelerating its capacity expansion in
2027.

TSMC’s CoWoS to remain tight through 2027E

UBS estimates on industry CoWoS capacity TSMC’s vs non-TSMC CoWoS capacity

Source: Company data, UBS estimates
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Robust server CPU demand; Nvidia Rubin ramp to accelerate in H226

Source: Company data, UBSe

• Rubin GPU ramp is slower in Q226 given re-design, but we think should pick up in H226 to reach 
2.0m units. We forecast Nvidia's total CoWoS demand to grow 61% in 2027 to 1,290k wafers, 
supported by Rubin, Rubin Ultra, and Vera CPUs.

• We forecast Vera CPU production volume to grow to 5.5m in 2027E.

• For Feynman's launch in 2028E, we believe Nvidia is looking to use TSMC's SoIC to stack two GPU 
dies on top of another two GPU dies (i.e. two GPU stacks) within a CoWoS package, effectively 
upgrading to a 4-GPU-die package.

• We may see further design changes for Feynman if TSMC's CoPoS enters mass production in 2028.

Industry CoWoS capacity vs Nvidia's volumes CoWoS demand for major customers
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Quantifying the advanced packaging market size

Detailed analysis of advanced packaging Interposer wafer demand and supply chain build units

Source: Company data, UBS estimates.
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Quantifying the advanced packaging market size

Detailed analysis of advanced packaging supply chain build units and total CoWoS demand by customers

Source: Company data, UBS estimates.
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Summary of Nvidia chip production and rack assembly

UBS summary of Blackwell and Rubin hardware assembly: 77.5K/95.1K racks in 2026E-27E

Source: Company data, UBS estimates.



Asia Semiconductors 24 September 2026 ab 57

• We believe TSMC should be a major beneficiary of the GPU opportunities as a key
foundry provider for generative AI and high-performance computing.

– TSMC is currently the sole foundry supplier of Nvidia’s data centre grade GPUs and AMD’s AI
GPUs.

• Our proprietary analysis suggests TSMC’s revenue from every Nvidia’s Rubin GPU to
expand to ~US$3,569 vs ~US$2,194 for Blackwell vs ~US$944 for Hopper. TSMC may earn
US$158k for a NVL72 Blackwell server and potentially US$257k for Rubin server. As a
customer, Nvidia may grow to 20%/23% of sales to TSMC in 2026E/27E from 19% in
2025.

• TSMC quantified that cloud accelerators may grow high 50% CAGR next couple of years.

• Beyond the cloud, gen AI may also drive more silicon content to edge including
smartphones and PCs, and re-accelerate the process migration to leading edge for better
compute capability, lower power. We forecast 6% silicon content growth for the main
processors in smartphones and PCs.

Quantifying the potential upside to foundry and back-end
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TSMC establishing critical semi supply chain in Taiwan

• After over 30 years, TSMC has managed to establish a resilient supply chain in Taiwan 
where and when possible, mostly for infrastructure and facility construction, selective 
equipment, and advanced packaging tools.

Source: UBS

Taiwan's supply chain for TSMC and advanced packaging
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Quantifying the potential upside to foundry and back-end

Nvidia’s CoWoS package of GP100 and HBM2

Source: Company data, UBS

Blackwell GPU dies are connected together using TSMC CoWoS-L
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• For equipment, 2.5D packaging expansion could drive demand for high-precision die
attach, wet process, underfill, inspection tools, etc. Thermocompression bonding (TCB)
could have demand upside from HBM and the next generation die attach process.

Supply chain implications?

A summary of major advanced packaging equipment vendors

Source: Company data, LSEG, priced as of Sep 23, 2026. 
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Leading-edge foundry

Section 7
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• We see accelerating advanced capacity expansion across the big 3 and China

• Key drivers include:

– 1) TSMC's faster N2 expansion, we see 90kwpm installed capacity by end 2026E and potentially reaching
210kwpm by 2028E.

– 2) Samsung Foundry and Intel should resume expansion given improving execution.

– 3) China major players increasingly prioritize capital allocation toward leading-edge technologies. We
forecast SMIC's N7 capacity to reach 30kwpm in 2026 and 40kwpm in 2027.

Faster leading-edge expansions

Quantifying N2 demand opportunities for foundry N2 foundry demand by application (2028E)

Source: Company data, UBS estimates
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• N2 demand is inflecting faster than expected, driven by stronger server CPU and AI accelerator
adoption. We raise 2028 foundry TAM to 312kwpm (from 230kwpm) and reinforcing TSMC’s
leading-edge growth outlook through 2028-29.

• TSMC has the highest probability to navigate through the technology migrations for N2 and A14
with wide customer base.

• TSMC is accelerating leading-edge expansion across N3/N2 and pulling forward A14 capacity ramp.
We forecast N2 installed capacity to reach 90kwpm by end-2026 and 140kwpm by end-2027.

• TSMC’s A14 node remains on track for mass production in 2028.

TSMC’s N5 vs N3 vs N2 capacity ramp in the same year 
of mass productions

Source: Company data, UBS estimates

Capex of TSMC vs Intel vs Samsung foundry 

Much larger N2 TAM and faster A14 expansion
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Intel's outsourcing to stay at TSMC for longer 

Intel’s outsourcing to TSMC could stay for longer

Updated with TSMC Q126 Preview

Source: Company data, UBS estimates
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Our expanded foundry database 

Our updated overall foundry industry capacity forecasts

Source: Company data, UBS estimates
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Our expanded foundry database 

Our updated leading edge foundry capacity forecasts

Source: Company data, UBS estimates. Note: Our Intel estimates are based on wafer output.

N2 foundry capacity forecasts
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Less likely Leading-edge foundry oversupply risks

Source: Company data, UBSe

• On industry supply, while the US/Europe are pushing local capacity and subsidies, we believe 
“cost” still matters for customer orders. 

Variable cost per wafer (US$) Intel’s wafer cost analysis
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Trailing-edge foundry

Section 8



Asia Semiconductors 24 September 2026 ab 69

• Utilization and pricing trends have continued to improve throughout 2026, and we expect more 
meaningful earnings upside in 2027-28.  

• Our updated analysis suggests 8-inch foundry utilization could rise to 95% in 2027, up from 85% 
in 2026, supported by growing server PMIC demand. 

• While 12-inch 28/40nm demand may face near-term headwinds from weaker smartphone and 
consumer demand, we still expect utilization to improve to 88% in 2027 from 84% in 2026, 
supported by modest capacity growth 

• We also believe competitive behaviour from Chinese foundries should remain rational into 2027, 
as major Chinese players increasingly prioritize capital allocation toward leading-edge 
technologies.

Mature foundry pricing firming with manageable consumer weakness
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• 1) Moderating Chinese competition. We believe China's larger foundries are re-focusing
on leading edge in the coming years to support Cloud AI. Meanwhile, we believe tier-1
foundry firms in China are looking to hike prices given tight supply.

• 2) TSMC's strategic optimization of mature foundry resources for advanced packaging.

• 3) Demand wise, AI servers with rising power semis content are consuming increasing
capacity across 8" and mature 12".

Mature foundry pricing firming with manageable consumer weakness
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Thesis #1: 12" 28/40nm supply-demand improving

Source: Company data, Gartner, UBS estimates. Note: Expansion tracks of companies not covered (HLMC, and Qingdao SiEn) are based 
on company news, management comments, or IPO prospectuses.

UBS forecasts—12" 28/40nm foundry supply versus demand
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Other mature foundry supply/demand analysis

Source: Company data, Gartner, UBS estimates. Note: Expansion tracks of companies not covered (Nexchip, CanSemi, GTA Semi, SiEn 
and UNT (formerly SMEC), HLMC) are based on company news, management comments, or IPO prospectuses.

UBS forecasts—12" 65/90nm foundry expansion
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Other mature foundry supply/demand analysis

Source: Company data, Gartner, UBS estimates. Note: Expansion tracks of companies not covered (UNT (formerly SMEC), TowerJazz, Dongbu Hitek, X Fab, 
Key Foundry, CSMC, L Foundry, SilTerra, GTA Semi, Skywater and Qingdao SiEn) are based on company news, management comments, or IPO prospectuses.

UBS forecasts—8” foundry supply vs demand
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Other mature foundry supply/demand analysis

Source: Company data, Gartner, LSEG, UBSe. Note: We include UMC, SMIC, PSMC, Vanguard and Hua Hong in the second-tier foundry analysis.

Mature foundry utilisation vs ASP

Foundry 2027E P/BV versus average 2027-29E ROE
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Company specifics

Section 9
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TSMC – Buy with PT NT$3,650

• More robust Cloud AI outlook

– At Q226 earnings conference, TSMC guided for 2026 sales growth of over 30% (in US$ terms)

– AI accelerator sales grew to the high teens as a percentage of sales in 2025, and TSMC lifted 2024-29 sales 
CAGR guidance for the segment to high 50%.

• TSMC further raised 2026 capex to US$60-64bn at Q226 earnings conference, 
from US$54-56bn prior. Key drivers include:

– 1) N3 capacity expansion in addition to CoWoS expansion, to support the migration of AI accelerators from 
2026E. TSMC's N3 capacity is expected to increase meaningfully from 120kwpm at end-2025 to over 2027E 
by 2027E.

– 2) N2 capacity ramp is set to be substantial, potentially reaching 160kwpm by 2028E, with upside.

– 3) Faster US expansion. We believe TSMC should install tools for the second phase in Arizona in 2026 for 
earlier mass production in H227. With more overseas fan build up to follow.

• Optimism on profitability outlook improves in 2027E

– TSMC flagged rising dilution from N2 ramp and overseas expansion into H226 though should still hold up 
with improving scale, product mix, and price increases from Q127. 

• Discount to the SOX

– TSMC trading at 17x/12x 2027/28E PE vs. SOX at 29/20x FY1/FY2 PE.
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TSMC bottom-up supports strong growth

Source: Company data, UBS estimates 

Based on Q326 preview note
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Stock driven by the HPC segment

Source: Company data, UBS estimates 

Based on Q326 preview note
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TSMC - Quantifying the server CPU demand

• Agentic AI driving new demand for server CPUs

– We forecast global server CPU shipments increase from 23m in 2025 to 63-70m units in 2030, a 30% CAGR.

– We expect ARM to take unit shipment share from 16% in 2025 to 42% in 2030E; AMD should also gain 
share from 24% to 29%, while Intel’s share could decline from 60% to 29% in the same period.

• TSMC to be a key beneficiary of ARM and AMD’s share gains

– We view higher server CPU unit shipments by 2030E and meaningful share expansion by ARM-based and 
AMD as strong potential tailwinds for TSMC.

– Our analysis indicates that server CPUs may require 200kwpm of leading edge foundry capacity by 2030E, 
underpinned by higher units and larger die size vs. 71kwpm capacity demand in 2025.

– We assume TSMC’s capacity demand from ARM and AMD could rise meaningfully to 122kwpm by 2030E 
from 18kwpm in 2025.

– Translating to a US$44.1bn revenue opportunity for TSMC by 2030E, reaching 11% of total sales from only 
US$3.7bn in 2025 or 3% of sales.

• We expect much larger leading edge TAM

– Historically, a good leading edge node (e.g. N16/12, N7) for TSMC generally peaked at 120-130kwpm 
capacity, but we think scale will expand to c200kwpm for N3 based on Cloud AI upside potential.

– We expect TAM of new nodes such as N2 and A14 to reach 300-350kwpm.
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UBS server CPU TAM estimates suggest a US$170bn market by 2030E

Source: Company data, UBS estimates 
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Larger TAM and ARM/AMD's higher share to drive a US$44bn sales
opportunity for TSMC by 2030E

Source: Company data, UBS estimates 
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TSMC is a key beneficiary of agentic AI lead CPU demand boom

Server CPU's advanced capacity demand to triple to 
200kwpm by 2030E, of which TSMC could serve 122kwpm

Source: Company data, UBSe

Server CPU market share in 2025 Server CPU market share in 2030E
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TSMC is a key beneficiary of agentic AI lead CPU demand boom

x86 server CPU die size estimates - total die area. Die 
area has been steadily increasing

Source: Company data, UBSe

ARM server CPU die size estimates - total die 
area. ARM-based is smaller than x86 currently

ARM server CPU die size estimates - compute die 
area. We expect die area to increase

x86 server CPU die size estimates - compute die area. 
Die area has been steadily increasing



Asia Semiconductors 24 September 2026 ab 84

TSMC Valuation PT NT$3,650

Source: Company data, LSEG, UBSe

1-yr forward P/E (x) 1-yr forward P/B (x)
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• 4 key catalysts for further re-rating over next 6-9 months

– TPUv9 “Humufish” tape-out by Nov 2026

– Google’s system-level validation in H127 – providing better visibility into v9 performance 
and 2028 deployment volumes in Q1-Q227.

– Continued Intel EMIB execution; so far so good

– Potential upward revisions to TPU-related guidance during Oct 26 and Jan/Feb 27 
earnings call.

• Upside risk from new ASIC projects – SpexA Dojo 3 and Tesla’s AI6

• Expanding Google TPU addressable market w/ strong operating leverage

– MediaTek raised its TPU v8t sales target to be U$2bn/US$12-16bn 2026/27. Guidance clearly 
reflects

– 1) its TPU v8 shipment is on track for large volume from Q426 with no delays.

– 2) MediaTek's TPU will be utilized for training which has volume demand.

– 3) MediaTek is getting more supply chain capacity support.

MediaTek – Key Call Buy, PT NT$7,300

Source: Company data, UBSe
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• Beyond the disruption of memory supply, we see potential for smartphone 
upgrade cycle re-accelerating as AI proliferates to edge applications.

– MediaTek's flagship 5G achieved breakthrough and we expect volume to rise from 19m in 2026E 
to 27m in 2027E with upside risk.

– MediaTek may finally penetrate into Samsung's flagship phone in 2027E, starting with the fan 
edition S27 using the D9600 SoC.

– MediaTek also appears to be working with OpenAI on edge AI devices like wearables and IoT, 
which may use D9600 in 2027.

MediaTek – Key Call Buy, PT NT$7,300

Source: Company data, UBSe

UBS forecasts for MediaTek's TPU business
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MediaTek’s key growth drivers for the next 3 years

Source: Company data, UBS estimates 

MediaTek’s key growth drivers
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Edge AI – inflection point for smartphone SoC content

Source: Company data, UBS estimates 

Qualcomm also drives more powerful AI computing engines on chipsets

MediaTek sharpening its SoC computing capabilities
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Meaningful price uptick for upcoming flagship SoCs

Source: Company data, UBS estimates 

Apple has seen manufacturing cost inflation migrating to the 3nm process

Cost bump in Dimensity 9500 could lead to higher chip selling price
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• Our price target is NT$7,300, based on 27x 2027-28E PE.

MediaTek – Valuation

Source: Company data, LSEG, UBSe

MediaTek 1-year forward P/E (x)
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• Higher capex to power larger advanced packaging opportunity

– ASE further raised 2026 capex to US$10.5bn from previous US$8.5bn, another step up from 
US$5.5bn in 2025.

– 70% of equipment capex will be spent on leading edge packaging and testing

– This is supported by robust future demand for cloud AI in coming years.

– We forecast strong LEAP and testing sales of US$3.5/7.5bn in 2026/27E.

• GM expansion could accelerate into late 2026E and 2027E

– We foresee structural tailwinds to ASE's margin expansion and expect substantial improvement 
into late 2026-27, when LEAP sales grow even faster, while full-process CoWoS, with higher 
margins, ramps up and scale improves.

– Management guided IC ATM GM to exceed 30% in Q426

– Improving mainstream business with favorable pricing should further help margin expansion

ASE –Buy with PT of NT$835
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– Management guided that LEAP & testing sales to more than double to over US$3.5bn in 2026, 
from US$1.6bn in 2025. We forecast sales for the segment to rise to US$3.7bn/7.5bn in 2026/27E 
driven by:

– 1) more TSMC substrate outsourcing; we expect content per unit to rise due to larger 
package sizes;

– 2) tighter CoWoS supply vs. demand at TSMC should support ASE's full process service as 
clients diversify; and

– 3) an increase in the chip probing business with upside from final testing of AI accelerators

ASE –Buy with PT of NT$835

Source: Company data, UBSe

ASE’s leading edge adv packaging & testing sales 
see increasing contribution to IC ATM

ASE's leading edge advanced packaging business
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ASE – Margin Recovery, CoWoS Ramp, Capex

Source: Company data, UBSe

ASE/Amkor’s CoWoS capacity in 2023-27E (installed 
capacity at end of the year)

OSAT’s GM now structurally better given improved 
competition

Capex of TSMC, ASE and Amkor Capex spending increasing significantly
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• Our NT$835 price target is based on 24x 2027-28E P/E

ASE – Valuation

1-yr forward P/BV (x)1-yr forward P/E (x)

Source: Company data, LSEG, UBSe

ASE's forward PE band before SPIL consolidation ASE's forward PB band before SPIL consolidation
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• Mature foundry and UMC fundamentals turning around fast

– YTD we have had an anti-consensus Buy on the strengthening competitive dynamics of mature foundry as
of mid-2025, and the trend appears to be playing out in 2026.

• Industry dynamics strengthening faster than expected

– 1) Large foundries continue to reallocate resources on mature nodes, including a potential new
opportunity if TSMC were to reallocate 28nm capacity in Taiwan. Our industry studies suggest UMC can see
increasing number of new product opportunities from diversified clients.

– 2) China’s mature node expansion should slow down from here as they refocus on leading edge

– 3) Price hikes: mature foundry pricing inflecting upward YTD and we believe UMC can raise prices 5-10% on
selected products in H226, and an additional 10% increase for broader product rage in early 2027.

• New drivers for the next three to four years:

– 1) Advanced packaging, for which the company guided for meaningful sales growth in 2027 and
beyond.

– 2) Its Intel partnership in 12" foundry. We expect this business to be margin-accretive and contribute
6% of operating profit by 2028E. (see our scenario analysis on the following slide).

– 3) UMC's differentiated 22nm offering.

– 4) UMC could benefit from tight silicon photonics supply, with pluggables possibly adding 2% (USD
0.2–0.3bn) to 2028E sales if it secures a 10% share of a USD $2–3bn TAM

– 5) AI-related revenue could exceed US$1bn within three years.

UMC – Buy with PT NT$230

Source: Company data, UBS
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• Intel’s 12nm collaboration to contribute to earnings starting 2028

– First-wave products for mass production include TV controllers, connectivity and high-speed I/O.

– UMC aims to release early PDKs to the first wave of customers in May 2026 and expects to deliver tape-outs
in 2027

– UMC aims to broaden its specialty portfolio and maintain strategic alignment with Intel.

– We believe OLED driver IC is also under development for iPhone demand in 2028-29.

– This collaboration should be key to support UMC’s sales / profits growth, attributing more meaningfully in
2028, and its technology differentiation vs Chinese foundries.

UMC – Buy with PT NT$230

Our Intel partnership scenario analysis Silicon photonic foundry TAM and revenue by leaders including Tower 
Semiconductor and GlobalFoundries 

Source: Company data and company targets, UBS estimates. Note: SiPh wafer SAM source from Nov 2025 GFS presentation . 
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• We still see plenty of earnings upside potential for UMC as it has enhanced its
customer/product base for mature technology over the past couple of years, and
gradually moved away from some commodity products, eg, display driver ICs.

UMC – Buy with PT NT$230

UMC's 22/28nm technology roadmapUMC's 22/28nm revenue trend and contribution

Source: Company data, UBSe
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UMC – Buy with PT NT$230

• Silicon photonics: 

– Relative to incumbent 8" PIC solutions, UMC's 12" process is positioned to deliver superior 
optical interconnect performance while offering meaningful advantages in cost efficiency and 
manufacturing scale.

– UMC is confident in achieving its AI-related revenue target of over US$1bn by 2029, which 
includes contribution not only from silicon photonic but also other AI components like 
peripherals, interposers, hybrid bonding, TSVs, and silicon capacitor technologies to address 
future power and bandwidth requirements.

– We anticipate pluggables to contribute more meaningfully by 2028E

SiPh foundry TAM and revenue by leaders including Tower Semiconductor and GlobalFoundries

Source: Company data and company targets, UBS. Note: SiPh wafer SAM source from Nov 2025 GFS presentation
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Source: Company data, LSEG, UBSe

• Our price target of NT$230 is based on 25x forward 2027-28E P/E, justified by 1)a structural shift in 
fundamentals and a 2) 32% earnings CAGR in 2027-2030E.

UMC’s 12-month forward P/E (x)

UMC – Buy with PT NT$230

Industry PB vs ROE

UMC's 12-month forward P/BV (x)
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• We are turning more constructive on PSMC’s sales and EPS outlook in coming years

• Memory: meaningful price hike in H226 with tech upgrade in 2027-28

– DRAM foundry business (~46% of Q226 sales) to benefit meaningfully from tight DRAM supply through 
2027-28

– Foundry business model implies a 4-5 month lag in recognizing DRAM ASP increases versus market prices, 
implying significant ASP/revenue upside to come in coming quarters

– Management announced a 45% DRAM price hike in July 2026, which would be reflected in November sales

• Logic: dual drivers from advanced packaging and better foundry outlook 

– 3D AI foundry to reach 20% of sales in 3 years. 

– Potential to reach 20% of sales in three years 

– Improving supply/demand in mature foundry with more rational competition from Chinese peers

• 3D AI foundry: emerging growth engine with increasing revenue contribution

– Four key focus: Silicon Capacitors (IPD), PWF, WoW stacking, and interposers

– Reached 5.4% of total sales in Q226, up 115% QoQ in absolute terms

– We are increasingly optimistic about its potential to reach management’s target for 3D AI foundry to reach
20% of total sales in three years

PSMC – Buy, PT NT$100

Source: Company data, UBS estimates
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We are optimistic about PSMC's structural gross margin 
outlook, underpinned by better memory supply and 
demand, a product mix upgrade, and its 3D AI foundry 
strategy

PSMC’s FINI holding% has lagged peers, but we see 
room for it to catch up as its business transitions with 
earnings upside to come 

PSMC – Buy, PT NT$100

Source: Company data, TEJ, UBSe
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• Our price target of NT$100 is based on 10x 2027E PE.

– We utilized a 10x forward P/E to reflect improving earnings power over the next 3-4 years, driven by a more
robust memory and logic business outlook, we utilized a 10x 2027E PE.

– With improved earnings capability, PSMC should enhance shareholder returns and distribute dividends,
which should support its valuation.

Source: LSEG, UBS. Note: P/E was not meaningful in certain periods due to earnings loss

PSMC – Valuation

1-yr forward P/E (x)
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• We expect the addressable market for server BMC to structurally expand to 77m units by 2030

– Our forecast implies 30% CAGR in the next five years from 21m units in 2025.

– We estimate the blended BMC attach rate at over 1 per CPU due to the higher attach rate in 
GPU and ASIC servers with further upside from non-CPU boards such as switches and storage 
modules.

• Steep ramp of new AST2700 in 2027-28E

– The new AST2700 is set to ramp quickly. We estimate AST2700 to reach 26% of total shipment 
in 2027E.

– Underpinned by the smoother, timely rollout of new server CPU platforms from AMD and Intel, 
the adoption of new AI accelerators ramping in 2027 (including Nvidia's Rubin Ultra), and key 
ASIC programs.

• Aspeed has unveiled a robust product roadmap through 2030 with upgrades across main BMC, 
BIC (or called AMC), I/O expander, and security chips.

• Recently at 2026 Computex, Aspeed showcased several new products, including AST1840, 
AST1040, and AST1800. 

– Of note, AST1840 is a new collaboration with Lattice for FPGAs,  which is an upgraded SMC 
that could save critical board space and is crucial for future multi-node servers.

Aspeed – Buy, PT NT$22,000
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Aspeed – Buy, PT NT$22,000

Source: Company data, UBS estimates

Increasing silicon content within servers through BMC 
migration and I/O expanders

AST2700/2750 to meaningfully lift Aspeed's BMC ASP

Expanding addressable market for Aspeed’s BMC units Server BMC TAM analysis
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Aspeed – Buy, PT NT$22,000

Source: Company data, UBS estimates

Server BMC TAM analysis



Asia Semiconductors 24 September 2026 ab 106

• Our price target of NT$22,000 is based on a 55x 2027-28E PE. Aspeed’s valuation has surged 
following the emergence of the cloud AI theme.

Aspeed – Buy, PT NT$22,000

Source: Company data, LSEG, UBSe

Aspeed 1-year forward P/E (x)
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• We view Hon Precision’s 2027’s 50% shipment growth as somewhat conservative

– Hon Precision has announced the acquisition of new land and a building near its existing Taichung 
facilities, and updated its expansion plan to factor in a more robust demand outlook from AI/HPC 
applications.

– Management lifted targeted capacity expansion for 2026 from 40% to 50%, and is aiming to expand 
capacity by another 50% in 2027. 

• Server CPU expanding AI/HPC TAM

– For final test, 2027 outlook is robust, driven by Tesla/SpaceX, China AI/HPC, Google TPU, AMD Venice CPU 
and a US auto chipmaker. Hon also expects rapid SLT growth from China AI/auto, AMD CPUs and Tesla 
auto applications.

– For SLT, Hon Precision has started to develop its next gen SLT for Google's TPU v9 + CPU, to secure its TPU 
SLT share after MediaTek's TPU v8 win.

• CPO development underway, with shipments starting from October 2026

– Following its customer's production schedule, Hon Precision received strong orders for CPO switch ASIC FT 
handlers, with shipments poised for Q426 or early 2027.

– This batch of FT handlers will be for pure electrical test.

Hon Precision – Buy with PT of NT$10,000
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Hon Precision – Buy with PT of NT$10,000

Source: Company data, UBS estimates

Nvidia GPU's FT time vs ASIC (TPU as an example)—
estimated

Hon Precision's handler shipments and YoY growth

Hon Precision's estimated capacity (tools per quarter) KYEC's CAPEX (2022-26E)



Asia Semiconductors 24 September 2026 ab 109

Hon Precision – Buy with PT of NT$10,000

Source: UBS

Process flow within FT handlers
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• Our price target of NT$10,000, based on 33x 2027E PE, in line with handler industry average PE 
of 33x in the past 5 years.

Hon Precision – Valuation

Source: Company data, LSEG, UBSe

Hon Precision's 12-month forward PE band (x) vs peers
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• A long-term beneficiary of testing opportunity with Cloud AI

– We expect KYEC's fundamentals to remain steady in the coming years, underpinned by structural 
growth of test insertions, stable to slightly higher test time, expanding TAM of Cloud AI chips 
including accelerators, CPUs, networking, and TSMC's outsourced probing business.

• KYEC a solid server CPU proxy

– AI CPU should expand KYEC's Cloud AI TAM on top of AI accelerators. KYEC is the sole final test 
provider of key ARM based server CPU projects including Google's Axion CPU with significant 
growth potential ahead. 

– We believe Google CPU may be ~2% sales in 2026, and could potentially reach over 5% in 2027E. 
The new server CPUs, especially for AI use, have good test content with burn in, final test, and 
system level test.

• Diversifying footprint in Singapore and the US 

– The new Singapore fab just started mass production in Q226, with KYEC recently announced its 
plan for the US expansion.

– In terms of implication to profitability, our view is the dilution should be manageable if KYEC 
could negotiate with key clients for tool consignment. 

KYEC – Buy with PT of NT$325
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• Our price target of NT$325 is based on 22x 2027E PE

KYEC – Valuation

Source: Company data, LSEG, UBSe

KYEC's 12-month forward PE band (x) KYEC's 12-month forward P/BV band (x)
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• More structural and across the board demand improvement ahead

– GWC is seeing demand upside across all wafer diameters. Its existing 12” capacity (ex new
expansion) is at full capacity. 8”, 6”, and GaN and silicon lines are also nearly fully loaded,
while SiC utilization is improving rapidly.

• Increasing customer engagements for LTAs

– GWC announced a 10 year LTA contract with Micron to support Micron’s US capacity
expansion.

– GWC indicated increasing client discussions for new contracts across memory and logic.

– LTAs should significantly increase prepayments from H127 and higher pricing in the next 2-
3 quarters.

• While Q3 sales may trail vs. expectation due to the fire incident at its Italy 8” fab,
we expect sales to pick back up starting September.

• We remain positive on the structural upcycle of silicon wafer

– In our view, tightening supply across 8” and 12” could lead to 20%+ price hike each year in 
2027-28. 

GlobalWafers – Buy with PT of NT$1,750

Source: Company data, UBS estimates
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GlobalWafers – Buy with PT of NT$1,750

Raw material inventory days at customers

Source: Company data, UBS estimates

GWC sales, GM, OPM

Prepayments down from peak Wafer companies' OP (EBIT) margins
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GlobalWafers – Buy with PT of NT$1,750

Capex of major wafer makers

Source: Company data, UBS estimates.

UBSe GlobalWafer's SiC opportunity in 2028EGM outlook improving with a better cycle, stronger 
ramp-up of US capacity, and SiC opportunities
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12” silicon wafers – Substantial price hikes necessary for sufficient 
wafer supply over the next 2 years

300mm wafer supply and demand

Source: Company data, UBS estimates
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8” silicon wafer – Substantial price hikes necessary for sufficient wafer 
supply over the next 2 years

200mm wafer supply and demand

Source: Company data, UBS estimates
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• Our price target of NT$1,750 is based on 7.5x 2027E P/BV.

GlobalWafers – Valuation

1-yr forward P/BV (x)1-yr forward P/E (x)

Source: Company data, LSEG, UBSe
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• Management more optimistic on 2026, with further acceleration into 2027

– Management foresees more robust growth in 2026 and beyond, driven by stronger server demand, a faster 
ramp of new products based on the gen 4 technology platform and an expanding customer base in China 
and overseas.

– Tight 8” foundry capacity favours Silergy, which is ramping up 12” foundry products earlier than most 
fabless peers.

• Updates on auto- and server-related businesses

– AI accelerator power supply demand is increasing a lot more rapidly to support better compute. Silergy is 
seeing strong upside from server motherboards and optical transceivers, on top of PSU & storage growth.

– Silergy is sampling the key V-core PMIC to AI servers and aims to enter mass production by end-2026.

– For auto, management thinks sales growth may resume in Q2 after the Q1 low season, and Silergy could 
outgrow China’s auto market, given a focus on EV/HEV, with an expanding product portfolio and customer 
base in a global auto ecosystem.

– Management expects Silergy to lift silicon content per car from US$120 in 2025 to US$250+ in 2026.

• Temporary GM setback in H126 but it could recover from H226

– H126 GM was softer due to higher upstream costs.

– With Gen 5's introduction in 2027, we think Silergy can further gain market share along with better ASP 

– GM could recover from H226 with better pricing, product mix, and market share gains, enhanced cost 
structure through Gen 4 upgrade

Silergy – Buy with PT of NT$700
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• Our price target of NT$700 is based on 36x 2027E P/E.

Silergy – Valuation

Source: Company data, LSEG, UBSe

Silergy 1-year forward P/E (x)



Asia Semiconductors 24 September 2026 ab 121

• Major beneficiary of rising advanced packaging investment

– All Ring is a major supplier for lid placement, underfill dispenser and AOI tools in the on-substrate process
of CoWoS.

– All Ring have and will continue to benefit from sustained AI-driven advanced packaging capex cycle over
the next 2-3 years

– Strong exposure to leading advanced packaging customers including TSMC, ASE, and OSATs.

• Key beneficiary of CoWoS expansion since 2023 and should sustain into 2027E

– We estimate TSMC and ASE to accelerate CoWoS expansion in 2027E, supported by strong capex guidance
by both.

• CoPoS presents as the next major opportunity beyond CoWoS

– We estimate CoPoS tools ASP to be 10-15%+ higher than that of CoWoS

• CPO would also become a meaningful growth driver from 2027E

– Major opportunity resides in FAU coupling with Optical engine.

– Throughput and performance advantages to potentially achieve > 50% share in FAU coupling equipment

– We forecast CPO to contribute 12%/23% of total revenue in 2027/2028E

All Ring – Buy with PT of NT$1,700
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Source: Company data, UBS estimates. Note: TSMC's advanced node is defined as N7 and below

Revenue opportunity per 1 kwpm of CoWoS and CoPoS

SEMI sales by CoWoS, CoPoS, SoIC, CPO, and 
others in 2024- 28E

All Ring – Buy with PT of NT$1,700

SEMI sales by CoWoS, CoPoS, SoIC, CPO, and others in 
2024-28E

Sales from CoWoS, amount and as % of total sales
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• Our price target is based on 27x 2027-28E PE, supported by a 33% long-term earnings CAGR

All Ring – Buy with PT of NT$1,700

All Ring 1-year forward PE (x)

Source: Company data, LSEG, UBSe
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• Bright order outlook for 2026 and beyond. Our top pick in the advanced packaging space.
We forecast its tool shipment to reach 220 units in 2026 and 330/400 units in 2027/28. Key
growth drivers are:

– 1) The accelerating CoWoS capacity expansion across TSMC and OSATs. The pick up of ASE’s CoWoS
expansion is positive for GPTC, as it has >80-90% share in ASE vs ~50% share in TSMC.

– 2) Beyond CoWoS, the industry is also ramping up new solutions including panel level packaging, 3D IC
stacking and co-packaged optics (CPO). The TAM for equipment demand is set to grow rapidly, with higher
tool value.

– 3) We forecast GPTC's tool delivery to ASE and Micron to double or more in 2027.

• Development of new advanced packaging solutions

– TSMC should be ramping up meaningful SoIC capacity in the next 3-4 years, as more high performance
compute chips to shift to “chiplet” design. We believe Nvidia may consider adopting SoIC for Feynman
coming out in 2028.

– On panel level packaging, we are more optimistic and believe TSMC should be working toward mass
production of 310x310mm2 technology in 2028.

– For CPO, GPTC is more relevant for “XPU” integration, which may enter commercialization in 2029 for tool
move in from 2028.

GPTC – Buy with PT of NT$4,300
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• Tool ASP set to rise in coming years. Price of panel level packaging tools could be 2-2.5x of
CoWoS’s. SoIC’s tools are also 30-50% more expensive than CoWoS’s. We forecast GPTC's blended
tool ASP to increase by 22%/16% in 2027/28E.

• GPTC could more than double annual capacity from ~100 units in 2025 to close to 300 by end-
2026. Capacity may further increase in 2027.

GPTC – Buy with PT of NT$4,300

Source: Company data, UBS estimates

GPTC tool price set to steadily rise with new technology and stable market share
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• Our price target of NT$4,300 is based on 33x 2027-28E P/E.

GPTC – Valuation

GPTC’s 1-yr forward P/E (x)

Source: Company data, LSEG, UBSe
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• Beneficiary of larger advanced node TAM

– Gudeng is set to be a major beneficiary from structurally larger leading edge logic capacity TAM, which
should lift its growth of EUV mask pod, DUV mask pod and FOUP.

– Historically a good leading edge node (e.g. N16/12, N7) for TSMC generally peaked at 120-130kwpm
capacity.

– Larger TAM is underpinned by the strong contribution from server CPU and accelerators and re-accelerating
process migration for smartphones and PCs given edge AI applications.

– Gudeng with its >85% share in EUV pods should be a key beneficiary of TSMC ramping up the N2 capacities
faster in 2026-27. AI and HPC should increase the types of projects at N2 and lift the demand for the mask
and the pod too. From 2027-28, high NA adoption may enable an upgrade cycle with better ASP for
Gudeng.

• FOUP growth to re-accelerate in 2026 on TSMC share gain and China recovery

– We are constructive on Gudeng’s growth opportunities from EUV mask carriers in the next 2-3 years

– 1) TSMC's N3 expansion, with TSMC migrating N5/N4 into N3 due to increasing tightness from AI related
demand.

– 2) Faster overall process migration into N2 vs N3.

– 3) Greater product variety for N2 with more high performance compute opportunities, which is positive for
the mask units and the carriers.

Gudeng – Buy with PT of NT$710
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Gudeng – Buy with PT of NT$710

Gudeng's EUV Pod revenue growth vs. TSMC's 
advanced node revenue growth 

Source: Company data, UBS estimates. Note: TSMC's advanced node is defined as N7 and below

TSMC's advanced capacity ramp   vs. Gudeng's EUV 
revenue (US$mn)

Gudeng vs. Entegris margin trend
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Gudeng – Buy with PT of NT$710

Gudeng’s Sales forecasts by product segment

Advanced packaging a new catalyst for Gudeng's wafer carrier growth

Source: Company data, UBS estimates
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• Our price target of NT$710 is based on 30x 2027/28E P/E.

Gudeng – Valuation

Forward P/E and major events1-yr forward P/E (x)

Source: Company data, FactSet, UBSe
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• Strong order recovery across SEMI and SMT.

– In Q126 ASMPT saw a strong order recovery across SEMI and SMT segments, with SMT at record bookings 
in Q2 and 1H26. AI is driving structural strong  growth across multiple products including TCB, Photonics, 
pluggable optical transceivers, CPO, and mainstream wire and die bonding.

– ASMPT is seeking strategic options for SMT, and has divested NEXX under SEMI to focus its business on 
advanced packaging.

• TCB (Thermo-Compression Bonding) TAM Expansion and Opportunity for ASMPT

– 1) HBM should be a larger portion of the TCB TAM heading into 2026 and in the near future with HBM4 
12hi orders from multiple customers and 16hi development ongoing.

– 2) Logic chip-to-wafer (C2W) opportunity should start to play out for high interconnect advanced package. 
ASMPT secured an order from a leading global IDM in Q2 and expects demand to increase in ’27.

– 3) Logic chip-to-substrate (C2S) – The company received new bulk orders for >50 C2S TCB tools in July ‘26. 
Longer term, logic could become a larger driver of TCB demand if C2W opportunity takes off.

• We also note that ASMPT is involved in CoPoS-related solutions and believe Intel’s EMIB-T could be 
an opportunity in 2027E.

• Photonics and CPO as new drivers

– In 1H26, Optical segment came in as a bright spot with pluggable optical transceiver revenue nearly 
tripling YoY to ~US$75m. Longer-term, we are optimistic about photonics demand and the fast evolution 
to CPO with CPO packaging-equipment inflection expected around 2027-28.

ASMPT – Buy with PT HK$200
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ASMPT – Buy with PT HK $200

Source: Company data, UBS estimates

ASMPT’s group bookings and book-to-bill ratio trend

Semi quarterly bookings trend SMT quarterly bookings trend
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• Our price target is based on 27x 2027E PE, with a 25% long-term earnings CAGR

• We continue to see improving business visibility for advanced packaging, photonics, rebounding 
traditional packaging and SMT.

ASMPT – Buy with PT HK $200

ASMPT 1-year forward PE (x)

Source: Company data, LSEG, UBSe
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• In the next 3-5 years, we see Realtek as a major beneficiary of networking backbone upgrade in 
Wireless and Wireline to support growing data amount and faster transmission demand.

– Wi-Fi / Ethernet / switch / PON could be the major growth drivers. These products account for close to 60% 
of Realtek’s sales, with 5-10% ASP upside per year and expanding application base.

• June product price hike, especially from memory price-increase, should help sustain H2 sales even 
with continued consumer demand weakness across certain segments. 

• Realtek's customers continue to pre-build inventory given tightening industry supply, especially 
at backend and memory YTD.

– 1) replacement cycle among TV, gaming, and home appliances; and

– 2) ongoing memory price inflation, component shortage, and OSAT capacity constraints encourage 
customers to stock up in 2026.

– 3) Into H2, networking demand from router, Ethernet, switch, PON is set to sustain strength on structural 
AI infrastructure build out.

• Realtek shifts business model to invest aggressively for leading-edge process for datacenter, 
enterprise and ASICs.

Realtek – Neutral with PT NT$690

Source: Company data, UBSe
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• Our price target of NT$690 is based on 17x 2026E PE.

Realtek – Valuation

Source: Company data, LSEG, UBSe

Realtek 1-year forward P/E (x)
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Vanguard – Neutral, PT NT$168

• Mature node industry dynamics continue to improve in 2027

– Management expects supply/demand to further tighten into 2027

– We estimate Vanguard to raise ASPs by 10% for selected products in 2026 and 
management indicated further price hikes in 2027. 

• Steady utilization improvement

– Vanguard guided utilization to reach 90% in Q326 

– We forecast utilization to be 86% in 2026 and 93% in 2027 vs 74% in 2025.

• AI-related sales would reach DD% of 2026 total revenue, more than doubled from 
2025, and 2027 absolute sales should increase even more significantly.

• VSMC 12” expansion in SG 

– On Q226 earnings conference, management indicated that phase 1 capacity fully sold 
out 

– Mass production progressing ahead of schedule and should start in Q127, including 
interposer opportunity collaboration with TSMC.
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Vanguard – Valuation

Vanguard’s 12-month forward P/E (x) Vanguard’s 12-month forward P/BV (x)

Source: Company data, LSEG, UBSe

• Our price target of NT $168 is based on 20x 2027E PE
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Appendix

Section 10
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• What about for DRAM and NAND?

– DRAM and NAND are key components of leading edge semis too, and all of the devices are
manufactured outside of the US, including Micron and SanDisk.

– Micron has two major front end expansions planned in the US, including 1) 80kwpm capacity in
Boise likely for DRAM and HBM. We think equipment move-in should begin from mid 2026. The
fab may take two years to reach full capacity. 2) 200kwpm capacity in New York likely for
DRAM.

– We expect equipment move-in to start in 2028. The fab may take four years to reach full
capacity.

– Our demand analysis indicates the US may need 415kwpm of DRAM capacity and 144kwpm of
NAND capacity. This means a more significant challenge for memory than advanced logic
foundry for US self sufficiency in the next 3-4 years.

How far-reaching is the US ambition for leading edge semis reshoring?
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Analyzing US logic supply and demand

Source: Company data, UBS estimates. Note: Our Apple demand analysis covers most of its major tech products, including iPhones, MacBooks, iPads, Apple 
Watch etc. *Arizona Phase IV-V, and VI based on our estimates.

TSMC’s US capacity expansion plan

US logic wafer demand analysis, next 3-4 years
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Analyzing US memory supply and demand

Source: UBS estimates. 

US NAND wafer demand analysis, next 3-4 years
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Analyzing US memory supply and demand

Source: UBS estimates. 

US DRAM wafer demand analysis, next 3-4 years
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Cycle updates

Source: SIA, Bloomberg, UBS

Semis (ex-memory) YoY 3MMA revs growth (Sell In) vs. the semis SOX index
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Cycle updates

Source: Company data, Gartner, UBSe

OEMs – Absolute inventory & Inventory days

Distributors – Absolute inventory & Inventory days Non Memory Semis – Absolute inventory & Inventory days

EMS – Absolute inventory & Inventory days
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Cycle updates – Inventory Momentum Analysis
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What are the leading indicators for cycles? 

Source: Company data, Bloomberg, UBSe; Notes: Companies include KLIC, BE

Semis, ASMPT(excl SMT), Disco (Japan) and Towa (Japan).

Foundry capacity utilisation rates (Q111-Q427E) Assembly equipment revenues growth YoY (%) vs. semis 
SOX index
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What are the leading indicators for cycles?

Source: Datastream, Bloomberg, UBSe

SOX vs. Global PMI SOX vs. Global Growth Surprise Index
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Semi capex estimates

Source: Company data, Gartner, UBSe
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WFE by segment

Source: Company data, Gartner, UBSe
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Bottom-up Semis Capex Model (US$m)

Source: Company data, Gartner, UBSe (Intel, Micron, TXN, WDC, STM, Infineon, NXP, Samsung, SK Hynix, Sony, TSMC, UMC, Nanya, SMIC, Hua Hong, CR Micro, Silan, Sanan)
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Bottom-up Semis Capex Model (US$m)

Source: Company data, Gartner, UBSe (Intel, Micron, TXN, WDC, STM, Infineon, NXP, Samsung, SK Hynix, Sony, TSMC, UMC, Nanya, SMIC, Hua Hong, CR Micro, Silan, Sanan)
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WFE model projecting +27%/+35% for 2026E/27E

Source: Company data, Gartner, UBSe (Intel, Micron, TXN, WDC, STM, Infineon, NXP, Samsung, SK Hynix, Sony, TSMC, UMC, Nanya, SMIC, Hua Hong, CR Micro, Silan, Sanan)
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Chinese Fab project pipeline in China

Source: Company Data, UBS China Semiconductors: Jimmy Yu 
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Summary of CHIPS Act Grants

Source: Company Data, US Department of Commerce
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UBS forecasts on smartphone volume

Source: Company data, Gartner, UBSe



Asia Semiconductors 24 September 2026 ab 156

UBS forecasts on PC/Notebook shipments

Source: Gartner, UBSe

PC

Notebook
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UBS forecasts on server shipments

Source: Company data, Dell'Oro, UBSe
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UBS forecasts on automobile sales volume

Source: UBS estimates
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UBS forecasts on EV

Source: UBS estimates
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Valuation Method and Risk Statement

Tech investing involves risk. It is difficult for the investment community, UBS included, to project the financial results of tech companies, as their operating models are highly volatile and unpredictable, and 
they compete in a highly dynamic marketplace. In addition to their low predictability, valuing tech stocks can be challenging because neither traditional nor non-traditional valuation measures have 
provided much insight into how tech stocks trade.
We value GPTC based on PE methodology.
Downside risks include: 1) slower-than-expected CoWoS capacity expansion; 2) competitors achieving technological advancements; 3) geopolitical uncertainty; and 4) worse-than-expected AI growth.
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may affect the investment case or valuation. Equity Price Targets have an investment horizon of 12 months.

EXCEPTIONS AND SPECIAL CASES:UK and European Investment Fund ratings and definitions are: Buy: Positive on factors such as structure, management, performance record, 
discount; Neutral: Neutral on factors such as structure, management, performance record, discount; Sell: Negative on factors such as structure, management, performance record, discount. 
Core Banding Exceptions (CBE): Exceptions to the standard +/-6% bands may be granted by the Investment Review Consultation (IRC). Factors considered by the IRC include the stock's 
volatility and the credit spread of the respective company's debt. As a result, stocks deemed to be very high or low risk may be subject to higher or lower bands as they relate to the rating. When 
such exceptions apply, they will be identified in the Company Disclosures table in the relevant research piece.

Research analysts contributing to this report who are employed by any non-US affiliate of UBS Securities LLC are not registered/qualified as research analysts with FINRA. Such analysts may not 
be associated persons of UBS Securities LLC and therefore are not subject to the FINRA restrictions on communications with a subject company, public appearances, and trading securities held 
by a research analyst account. The name of each affiliate and analyst employed by that affiliate contributing to this report, if any, follows.

UBS Securities Pte. Ltd., Taipei Branch: Christine Chen, CFA, Ryan Sun, Sunny Lin.

Company Disclosures

Company Name Reuters 12-month rating Price Price date

ASE Industrial16,28 3711.TW Buy NT$699.00 24 Sep 2026

ASMPT Limited28 0522.HK Buy HK$166.00 24 Sep 2026

ASPEED Technology Inc28 5274.TWO Buy NT$20,280 23 Sep 2026

Alchip Technologies28 3661.TW Buy NT$3,770 24 Sep 2026

All Ring Tech 6187.TWO Buy NT$1,205 23 Sep 2026

Chroma ATE28 2360.TW Buy NT$2,295 24 Sep 2026

GlobalWafers 6488.TWO Buy NT$950.00 23 Sep 2026

Grand Process Technology13 3131.TWO Buy NT$2,365 23 Sep 2026

Gudeng Precision Industrial 3680.TWO Buy NT$528.00 23 Sep 2026

Hon.Precision, Inc. 7769.TW Buy NT$5,670 24 Sep 2026

King Yuan Electronics28 2449.TW Buy NT$311.00 24 Sep 2026

MediaTek Inc.28 2454.TW Buy NT$5,285 24 Sep 2026

Powerchip Semiconductor Manufacturing2,4,6 6770.TW Buy NT$72.00 24 Sep 2026

Realtek Semiconductor Corp28 2379.TW Neutral NT$749.00 24 Sep 2026

Silergy Corporation13 6415.TW Buy NT$425.50 24 Sep 2026

Taiwan Semiconductor Manufacturing16 2330.TW Buy NT$2,475 24 Sep 2026

UMC16,28 2303.TW Buy NT$154.00 24 Sep 2026

Vanguard2,4,6 5347.TWO Neutral NT$173.00 23 Sep 2026
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Source: UBS Global Research; LSEG Eikon. All prices as of local market close. Ratings in this table are the most current published ratings prior to this report. They may be more 
recent than the stock pricing date.
2. UBS has acted as manager/co-manager in the underwriting or placement of securities of this company/entity or one of its affiliates within the past 12 months.
4. Within the past 12 months, UBS has received compensation for investment banking services from this company/entity or one of its affiliates.
6. This company/entity is, or within the past 12 months has been, a client of UBS Securities LLC and/or its affiliates, and investment banking services are being, or have been, 

provided.
13. UBS beneficially owned 1% or more of a class of this company's common equity securities as of last month's end (or the prior month's end if this report is dated less than 

10 days after the most recent month's end).
16. UBS Securities LLC makes a market in the securities and/or ADRs of this company.
28. UBS holds a long position of 0.5% or more of the listed shares of this company.

Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. For a complete set of disclosure statements associated with the companies discussed in 
this report, including information on valuation and risk, please contact UBS Securities LLC, 11 Madison Avenue, New York, NY 10010, USA, Attention: Investment Research.
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The Disclaimer relevant to Global Wealth Management clients follows the Global Research Disclaimer.

UBS Global Research Disclaimer
This document has been prepared by UBS Securities Pte. Ltd., Taipei Branch, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates, including former Credit Suisse AG and its subsidiaries, branches and affiliates are 
referred to herein as "UBS".
Any opinions expressed in this document may change without notice and are only current as of the date of publication. Different areas, groups, and personnel within UBS may produce and distribute separate research products 
independently of each other. For example, research publications from UBS CIO are produced by UBS Global Wealth Management. UBS Global Research is produced by UBS Investment Bank. Research methodologies and rating 
systems of each separate research organization may differ, for example, in terms of investment recommendations, investment horizon, model assumptions, and valuation methods. As a consequence, except for certain economic 
forecasts (for which UBS CIO and UBS Global Research may collaborate), investment recommendations, ratings, price targets, and valuations provided by each of the separate research organizations may be different, or inconsistent. 
You should refer to each relevant research product for the details as to their methodologies and rating system. Not all clients may have access to all products from every organization. Each research product is subject to the policies and 
procedures of the organization that produces it.
This document is provided solely to recipients who are expressly authorized by UBS to receive it. If you are not so authorized you must immediately destroy the document.
UBS Global Research is provided to our clients through UBS Neo, and in certain instances, UBS.com and any other system or distribution method specifically identified in one or more communications distributed through UBS Neo or 
UBS.com (each a system) as an approved means for distributing UBS Global Research. It may also be made available through third party vendors and distributed by UBS and/or third parties via e-mail or alternative electronic means.
All UBS Global Research is available on UBS Neo. Please contact your UBS sales representative if you wish to discuss your access to UBS Neo. Where UBS Global Research refers to "UBS Evidence Lab Inside" or has made use of data 
provided by UBS Evidence Lab and you would like to access that data please contact your UBS sales representative. UBS Evidence Lab data is available on UBS Neo. The level and types of services provided by UBS Global Research and 
UBS Evidence Lab to a client may vary depending upon various factors such as a client's individual preferences as to the frequency and manner of receiving communications, a client's risk profile and investment focus and perspective 
(e.g., market wide, sector specific, long-term, short-term, etc.), the size and scope of the overall client relationship with UBS Global Research and UBS Evidence Lab and legal and regulatory constraints. UBS HOLT and UBS Pharma 
Values are offerings of UBS Global Research. HOLT Lens is a corporate performance platform offering that provides an objective accounting-led framework for comparing and valuing companies and is available to clients of UBS 
Global Research; for further details and pricing please contact your UBS Sales representative. In particular, HOLT has a variety of warranted prices based on the scenario chosen; please mail UBS Securities LLC, 11 Madison Avenue, 
New York, NY 10010, USA, Attention: Investment Research, if you are interested in the warranted price on a particular company, again subject to commercial considerations. UBS Pharma Values is an analytical tool that involves the 
creation of a number of individual product net present value calculations, based on published forecasts of sales for pharmaceuticals, and is available to clients of UBS Global Research; for further details and pricing please contact your 
UBS Sales representative. For all other specific disclaimers, please see https://www.ubs.com/disclosures.
When you receive UBS Global Research through a system, your access and/or use of such UBS Global Research is subject to this UBS Global Research Disclaimer and to the UBS Neo Platform Use Agreement (the "Neo Terms") together 
with any other relevant terms of use governing the applicable System.
When you receive UBS Global Research via a third party vendor, e-mail or other electronic means, you agree that use shall be subject to this UBS Global Research Disclaimer, the Neo Terms and where applicable the UBS Investment 
Bank terms of business (https://www.ubs.com/global/en/investment-bank/regulatory.html) and to UBS's Terms of Use/Disclaimer (https://www.ubs.com/global/en/legalinfo2/disclaimer.html). In addition, you consent to UBS 
processing your personal data and using cookies in accordance with our Privacy Statement (https://www.ubs.com/global/en/legalinfo2/privacy.html) and cookie notice (https://www.ubs.com/global/en/legal/privacy/users.html).
If you receive UBS Global Research, whether through a System or by any other means, you agree that you shall not copy, revise, amend, create a derivative work, provide to any third party, or in any way 
commercially exploit any UBS research provided via UBS Global Research or otherwise, and that you shall not extract data from any research or estimates provided to you via UBS Global Research or otherwise, 
without the prior written consent of UBS. You agree not to use UBS Global Research in any artificial intelligence system, without the prior written consent of UBS. 
In certain circumstances you may receive UBS Global Research otherwise than in the capacity of a client of UBS and you understand and agree that under these circumstances (i) the UBS Global Research is provided to you for 
information purposes only; (ii) for the purposes of receiving it you are not intended to be and will not be treated as a “client” of UBS for any legal or regulatory purpose; (iii) the UBS Global Research must not be relied on or acted upon 
for any purpose; and (iv) such content is subject to the relevant disclaimers that follow.
This document is for distribution only as may be permitted by law. It 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 or would subject UBS to any registration or licensing requirement within such jurisdiction.
This document is a general communication and is educational in nature; it is not an advertisement nor is it a solicitation or an offer to buy or sell any financial instruments or to participate in any particular trading strategy. Nothing in 
this document constitutes a representation that any investment strategy or recommendation is suitable or appropriate to an investor’s individual circumstances or otherwise constitutes a personal recommendation. By providing this 
document, none of UBS or its representatives has any responsibility or authority to provide or have provided investment advice in a fiduciary capacity or otherwise. Investments involve risks, and investors should exercise prudence and 
their own judgment in making their investment decisions. None of UBS or its representatives is suggesting that the recipient or any other person take a specific course of action or any action at all. The recipient should carefully read 
this document in its entirety and not draw inferences or conclusions from the rating alone. By receiving this document, the recipient acknowledges and agrees with the intended purpose described above and further disclaims any 
expectation or belief that the information constitutes investment advice to the recipient or otherwise purports to meet the investment objectives of the recipient. The financial instruments described in the document may not be 
eligible for sale in all jurisdictions or to certain categories of investors.
Options, structured derivative products and futures (including OTC derivatives) are not suitable for all investors. Trading in these instruments is considered risky and may be appropriate only for sophisticated investors. Prior to buying 
or selling an option, and for the complete risks relating to options, you must receive a copy of "The Characteristics and Risks of Standardized Options." You may read the document at https://www.theocc.com/publications/risks/
riskchap1.jsp or ask your salesperson for a copy. Various theoretical explanations of the risks associated with these instruments have been published. Supporting documentation for any claims, comparisons, recommendations, 
statistics or other technical data will be supplied upon request. Past performance is not necessarily indicative of future results. Transaction costs may be significant in option strategies calling for multiple purchases and sales of options, 
such as spreads and straddles. Because of the importance of tax considerations to many options transactions, the investor considering options should consult with his/her tax advisor as to how taxes affect the outcome of 
contemplated options transactions.
Mortgage and asset-backed securities may involve a high degree of risk and may be highly volatile in response to fluctuations in interest rates or other market conditions. Foreign currency rates of exchange may adversely affect the 
value, price or income of any security or related instrument referred to in the document. For investment advice, trade execution or other enquiries, clients should contact their local sales representative.
UBS notes that no globally accepted framework or definition (legal, regulatory or otherwise) currently exists, nor is there a market consensus as to what constitutes an “ESG” (Environmental, Social or Governance) or an equivalent-
label, or as to what precise attributes are required for the Information (as defined below) to be defined as ESG or equivalently-labelled. Any information, data or other content including from a third party source contained, referred 
to herein or used for whatsoever purpose by UBS or a third party (“Information”), in relation to any actual or potential ESG objective, issue or consideration is not intended to be relied upon for ESG classification, regulatory regime 
or industry initiative purposes (“ESG Regimes”). Nothing in these materials is intended to convey, suggest or indicate that UBS considers or represents any product, service, person or body mentioned in these materials as meeting or 
qualifying for any ESG classification, labelling or similar standards that may exist under the ESG Regimes. UBS has not conducted any assessment of compliance with ESG Regimes. Parties are reminded to make their own assessments 
for these purposes.
The value of any investment or income may go down as well as up, and investors may not get back the full (or any) amount invested. Past performance is not necessarily a guide to future performance. Neither UBS nor any of its 
directors, employees or agents accepts any liability for any loss (including investment loss) or damage arising out of the use of all or any of the Information.
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Prior to making any investment or financial decisions, any recipient of this document or the information should take steps to understand the risk and return of the investment and seek individualized advice from his or her personal 
financial, legal, tax and other professional advisors that takes into account all the particular facts and circumstances of his or her investment objectives.
Any prices stated in this document are for information purposes only and do not represent valuations for individual securities or other financial instruments. There is no representation that any transaction can or could have been 
effected at those prices, and any prices do not necessarily reflect UBS's internal books and records or theoretical model-based valuations and may be based on certain assumptions. Different assumptions by UBS or any other source 
may yield substantially different results.
No representation or warranty, either expressed or implied, is provided in relation to the accuracy, completeness or reliability of the information contained in any materials to which this document relates (the "Information"), except 
with respect to Information concerning UBS. The Information is not intended to be a complete statement or summary of the securities, markets or developments referred to in the document. UBS does not undertake to update or 
keep current the Information. Any statements contained in this report attributed to a third party represent UBS's interpretation of the data, information and/or opinions provided by that third party either publicly or through a 
subscription service, and such use and interpretation have not been reviewed by the third party. In no circumstances may this document or any of the Information (including any forecast, value, index or other calculated amount 
("Values")) be used for any of the following purposes:
(i) valuation or accounting purposes;
(ii) to determine the amounts due or payable, the price or the value of any financial instrument or financial contract; or
(iii) to measure the performance of any financial instrument including, without limitation, for the purpose of tracking the return or performance of any Value or of defining the asset allocation of portfolio or of computing 
performance fees.
By receiving this document and the Information you will be deemed to represent and warrant to UBS that you will not use this document or any of the Information for any of the above purposes or otherwise rely upon this document 
or any of the Information.
UBS has policies and procedures, which include, without limitation, independence policies and permanent information barriers, that are intended, and upon which UBS relies, to manage potential conflicts of interest and control the 
flow of information within divisions of UBS and among its subsidiaries, branches and affiliates. UBS does and seeks to do business with companies covered in its research reports. As a result, investors should be aware that the firm 
may have a conflict of interest that could affect the objectivity of this report. Investors should consider this report as only a single factor in making their investment decision. For further information on the ways in which UBS Global 
Research manages conflicts and maintains independence of its research products, historical performance information and certain additional disclosures concerning UBS Global Research recommendations, please visit https://
www.ubs.com/disclosures.
UBS Global Research will initiate, update and cease coverage solely at the discretion of UBS Global Research Management, which will also have sole discretion on the timing and frequency of any published research product. The 
analysis contained in this document is based on numerous assumptions. All material information in relation to published research reports, such as valuation methodology, risk statements, underlying assumptions (including sensitivity 
analysis of those assumptions), ratings history etc. as required by the Market Abuse Regulation, can be found on UBS Neo. Different assumptions could result in materially different results.
UBS Global Research may utilise artificial intelligence tools (“AI Tools”) in the preparation of this document. Notwithstanding any such use of AI Tools, this document has undergone human review.
The analyst(s) responsible for the preparation of this document may interact with trading desk personnel, sales personnel and other parties for the purpose of gathering, applying and interpreting market information. UBS relies on 
information barriers to control the flow of information contained in one or more areas within UBS into other areas, units, groups or affiliates of UBS. The compensation of the analyst who prepared this document is determined 
exclusively by UBS Global Research management and senior management (not including investment banking). Analyst compensation is not based on investment banking revenues; however, compensation may relate to the revenues 
of UBS and/or its divisions as a whole, of which investment banking, sales and trading are a part, and UBS as a whole.
For financial instruments admitted to trading on an EU regulated market: UBS (excluding UBS Securities LLC) acts as a market maker or liquidity provider (in accordance with the interpretation of these terms under English law or, if 
not carried out by UBS in the UK the law of the relevant jurisdiction in which UBS determines it carries out the activity) in the financial instruments of the issuer save that where the activity of liquidity provider is carried out in 
accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in this document. For financial instruments admitted to trading on a non-EU regulated 
market: UBS may act as a market maker save that where this activity is carried out in the US in accordance with the definition given to it by the relevant laws and regulations, such activity will be specifically disclosed in this document. 
UBS may have issued a warrant the value of which is based on one or more of the financial instruments referred to in the document. UBS and its affiliates and employees may have long or short positions, trade as principal and buy 
and sell in instruments or derivatives identified herein; such transactions or positions may be inconsistent with the opinions expressed in this document.
Within the past 12 months UBS may have received or provided investment services and activities or ancillary services as per MiFID II which may have given rise to a payment or promise of a payment in relation to these services from 
or to this company.
Please note that all transactions conducted by UBS are consistent with sanctions regulations imposed by Switzerland, the European Union, the United Nations, the United Kingdom and the United States, per UBS' global sanctions 
policy. UBS opinion as to future investment worthiness assumes no new sanctions are imposed.
US persons are prohibited from purchasing or selling securities of certain companies designated as being associated with the Chinese Military in accordance with the amended US Presidential Executive Order 13959.
United Kingdom: This material is distributed by UBS AG, London Branch to persons who are eligible counterparties or professional clients. UBS AG, London Branch is authorised by the Prudential Regulation Authority and subject 
to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. Europe: Except as otherwise specified herein, these materials are distributed by UBS Europe SE, a subsidiary of UBS AG, 
to persons who are eligible counterparties or professional clients (as detailed in the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin) Rules and according to MIFID) and are only available to such persons. The information does 
not apply to, and should not be relied upon by, retail clients. UBS Europe SE is authorised by the European Central Bank (ECB) and regulated by the BaFin and the ECB. Germany, Luxembourg, the Netherlands, Belgium and 
Ireland: Where an analyst of UBS Europe SE has contributed to this document, the document is also deemed to have been prepared by UBS Europe SE. In all cases it is distributed by UBS Europe SE and UBS AG, London Branch. 
Turkey: Distributed by UBS AG, London Branch. No information in this document is provided for the purpose of offering, marketing and sale by any means of any capital market instruments and services in the Republic of Turkey. 
Therefore, this document may not be considered as an offer made or to be made to residents of the Republic of Turkey. UBS AG, London Branch is not licensed by the Turkish Capital Market Board under the provisions of the Capital 
Market Law (Law No. 6362). Accordingly, neither this document nor any other offering material related to the instruments/services may be utilized in connection with providing any capital market services to persons within the 
Republic of Turkey without the prior approval of the Capital Market Board. However, according to article 15 (d) (ii) of the Decree No. 32, there is no restriction on the purchase or sale of the securities abroad by residents of the 
Republic of Turkey. Poland: Distributed by UBS Europe SE (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce. Where an analyst of UBS Europe SE (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed 
to this document, the document is also deemed to have been prepared by UBS Europe SE (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce. Russia: Prepared and distributed by UBS Bank (OOO). Should not be construed 
as an individual Investment Recommendation for the purpose of the Russian Law - Federal Law #39-FZ ON THE SECURITIES MARKET Articles 6.1-6.2.Switzerland: Distributed by UBS AG to persons who are institutional investors 
only. UBS AG is regulated by the Swiss Financial Market Supervisory Authority (FINMA). Italy: Prepared by UBS Europe SE and distributed by UBS Europe SE and UBS Europe SE, Italy Branch. Where an analyst of UBS Europe SE, Italy 
Branch has contributed to this document, the document is also deemed to have been prepared by UBS Europe SE, Italy Branch. France: Prepared by UBS Europe SE and distributed by UBS Europe SE and UBS Europe SE, France Branch. 
Where an analyst of UBS Europe SE, France Branch has contributed to this document, the document is also deemed to have been prepared by UBS Europe SE, France Branch.  Spain: Prepared by UBS Europe SE and distributed by UBS 
Europe SE and UBS Europe SE, Spain Branch. Where an analyst of UBS Europe SE, Spain Branch has contributed to this document, the document is also deemed to have been prepared by UBS Europe SE, Spain Branch.  Sweden: 
Prepared by UBS Europe SE and distributed by UBS Europe SE and UBS Europe SE, Sweden Branch. Where an analyst of UBS Europe SE, Sweden Branch has contributed to this document, the document is also deemed to have been 
prepared by UBS Europe SE, Sweden Branch. South Africa: Distributed by UBS South Africa (Pty) Limited (Registration No. 1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328). 
Saudi Arabia: This document has been issued by UBS AG (and/or any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at Aeschenvorstadt 1, CH-
4051 Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi closed joint stock company incorporated in the Kingdom of Saudi Arabia under 
commercial register number 1010257812 having its registered office at Tatweer Towers, P.O. Box 75724, Riyadh 11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to 
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conduct securities business under license number 08113-37. UAE / Dubai: The information distributed by UBS AG Dubai Branch is only intended for Professional Clients and/or Market Counterparties, as classified under the DFSA 
rulebook. No other person should act upon this material/communication. The information is not for further distribution within the United Arab Emirates. UBS AG Dubai Branch is regulated by the DFSA in the DIFC. UBS is not licensed 
to provide banking services in the UAE by the Central Bank of the UAE, nor is it licensed by the UAE Securities and Commodities Authority.  Israel: This Material is distributed by UBS AG, London Branch. UBS Securities Israel Ltd is a 
licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS AG, London Branch and its affiliates incorporated outside Israel are not licensed under the Israeli Advisory Law. UBS may engage among 
others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS AG, London Branch and its affiliates may prefer various Financial Assets to which they have or may have an 
Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this Material should be considered as investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at 
persons who are Eligible Clients within the meaning of the Israeli Advisory Law, and this Material must not be furnished to, relied on or acted upon by any other persons. United States: Distributed to US persons by either UBS 
Securities LLC or by UBS Financial Services Inc., subsidiaries of UBS AG; or by a group, subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’) to major US institutional investors only. UBS 
Securities LLC or UBS Financial Services Inc. accepts responsibility for the content of a report prepared by another non-US affiliate when distributed to US persons by UBS Securities LLC or UBS Financial Services Inc. All transactions by 
a US person in the securities mentioned in this report must be effected through UBS Securities LLC or UBS Financial Services Inc., and not through a non-US affiliate. UBS Securities LLC is not acting as a municipal advisor to any 
municipal entity or obligated person within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule"), and the opinions or views contained herein are not intended to be, and do not constitute, advice 
within the meaning of the Municipal Advisor Rule. Canada: Distributed by UBS Securities Canada Inc., a registered investment dealer in Canada and a Member-Canadian Investor Protection Fund, or by another affiliate of UBS AG 
that is registered to conduct business in Canada or is otherwise exempt from registration. Brazil: Except as otherwise specified herein, this Material is prepared by UBS BB Corretora de Câmbio, Títulos e Valores Mobiliários S.A. (UBS 
BB CCTVM) to persons who are eligible investors residing in Brazil, which are considered to be Professional Investors (Investidores Profissionais), as designated by the applicable regulation, mainly the CVM Resolution No. 30 from the 
11th of May 2021 (determines the duty to verify the suitability of products, services and transactions with regards to the client´s profile). UBS BB CCTVM is a subsidiary of UBS BB Servicos de Assessoria Financeira e Participacoes S.A. 
(“UBS BB”). UBS BB is an association between UBS AG and Banco do Brasil (through its subsidiary BB – Banco de Investimentos S.A.), of which UBS AG is the majority owner and which provides investment banking services and 
coverage in Brazil, Argentina, Chile, Paraguay, Peru and Uruguay. UBS BB CCTVM is regulated by the Comissao de Valores Mobiliarios (CVM) and by the Central Bank of Brazil. Ombudsman: 0800-940-0266/ https://www.ubs.com/br/
pt/ubsbb-investment-bank/ombudsman.html. UBS may hold relevant financial and commercial interest in relation to the company subject to this Research report. Hong Kong: Distributed by UBS Securities Asia Limited. Please 
contact local licensed persons of UBS Securities Asia Limited in respect of any matters arising from, or in connection with, the analysis or document Singapore: Distributed by UBS Securities Pte. Ltd. [Co. Reg. No.: 198500648C] or 
UBS AG, Singapore Branch. Please contact UBS Securities Pte. Ltd., an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under the Singapore 
Financial Advisers Act (Cap. 110) and a wholesale bank licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore, in respect of any matters arising from, or in connection with, the analysis 
or document. The recipients of this document represent and warrant that they are accredited and institutional investors as defined in the Securities and Futures Act (Cap. 289). Japan: Distributed by UBS Securities Japan Co., Ltd. to 
professional investors (except as otherwise permitted). Where this report has been prepared by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author, publisher and distributor of the report. Distributed by UBS AG, 
Tokyo Branch to Professional Investors (except as otherwise permitted) in relation to foreign exchange and other banking businesses when relevant. Australia: Recipients through a superannuation fund: Distributed by UBS AG, 
Australia Branch (ABN 47 088 129 613 and holder of Australian Financial Service Licence No. 231087). For all other recipients: Distributed by UBS Securities Australia Limited (ABN 62 008 586 481 and holder of Australian Financial 
Services Licence No. 231098). This document contains general information and/or general advice only and does not constitute personal financial product advice. As such, the Information in this document has been prepared without 
taking into account any investor’s objectives, financial situation or needs, and investors should, before acting on the Information, consider the appropriateness of the Information, having regard to their objectives, financial situation 
and needs. If the Information contained in this document relates to the acquisition, or potential acquisition of a particular financial product by a ‘Retail’ client as defined by section 761G of the Corporations Act 2001 where a Product 
Disclosure Statement would be required, the retail client should obtain and consider the Product Disclosure Statement relating to the product before making any decision about whether to acquire the product.  New Zealand: 
Distributed by UBS New Zealand Ltd. UBS New Zealand Ltd is not a registered bank in New Zealand. You are being provided with this publication or material because you have indicated to UBS that you are a “wholesale client” within 
the meaning of clause 4 of schedule 5 of the Financial Markets Conduct Act 2013 of New Zealand (Permitted Client). This publication or material is not intended for clients who are not Permitted Clients (non-permitted Clients). If you 
are a non-permitted Client you must not rely on this publication or material. If despite this warning you nevertheless rely on this publication or material, you hereby (i) acknowledge that you may not rely on the content of this 
publication or material and that any recommendations or opinions in such this publication or material are not made or provided to you, and (ii) to the maximum extent permitted by law (a) indemnify UBS and its associates or related 
entities (and their respective Directors, officers, agents and Advisors) (each a ‘Relevant Person’) for any loss, damage, liability or claim any of them may incur or suffer as a result of, or in connection with, your unauthorised reliance on 
this publication or material and (b) waive any rights or remedies you may have against any Relevant Person for (or in respect of) any loss, damage, liability or claim you may incur or suffer as a result of, or in connection with, your 
unauthorised reliance on this publication or material. Korea: Distributed in Korea by UBS Securities Pte. Ltd., Seoul Branch. This report may have been edited or contributed to from time to time by affiliates of UBS Securities Pte. Ltd., 
Seoul Branch. This material is intended for professional/institutional clients only and not for distribution to any retail clients. Malaysia: This material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd 
(Capital Markets Services License No.: CMSL/A0063/2007). This material is intended for professional/institutional clients only and not for distribution to any retail clients. India: Distributed by UBS Securities India Private Ltd. 
(Corporate Identity Number U67120MH1996PTC097299) Unit 2901, Level 29 Altimus, Pandurang Budhkar Road, Worli, Mumbai – 400 018. It provides brokerage services bearing SEBI Registration Number: INZ000259830; 
Merchant Banking services bearing SEBI Registration Number: INM000013101; and Research Analyst services bearing SEBI Registration Number: INH000001204. Name of Compliance Officer Mr. Parameshwaran Shivaramakrishnan, 
Phone : +912261556151, Email : parameshwaran.s@ubs.com, Name of Grievance Officer Parameshwaran Shivaramakrishnan, Phone : +912261556151, Email: ol-ubs-sec-compliance@ubs.com Registration granted by SEBI, and 
certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors. UBS may have debt holdings or positions in the subject Indian company/companies. UBS may have 
financial interests (e.g. loan/derivative products, rights to or interests in investments, etc.) in the subject Indian company / companies from time to time. Within the past 12 months, UBS may have received compensation for non-
investment banking securities-related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have been a client/clients of UBS during the 12 months preceding the 
date of distribution of the research report with respect to investment banking and/or non-investment banking securities-related services and/or non-securities services. With regard to information on associates, please refer to the 
Annual Report at: https://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html The Research Annual Compliance Report for UBS Securities India Private Limited is available on www.ubs.com/ubssi under 
Research tab. Taiwan: Except as otherwise specified herein, this material may not be distributed in Taiwan. Information and material on securities/instruments that are traded in a Taiwan organized exchange is deemed to be issued 
and distributed by UBS Securities Pte. LTD., Taipei Branch to professional institutional investors and/or persons permitted under applicable regulation. Unless permitted by applicable Taiwan laws and regulations, this material is for 
reference and information only and should not constitute "recommendation" to clients or recipients in Taiwan for the covered companies or any companies mentioned in this document. No portion of the document may be 
reprinted, reproduced or quoted by the press or any other person without authorisation from UBS. Indonesia: This report is being distributed by PT UBS Sekuritas Indonesia and is delivered by its licensed employee(s), including 
marketing/sales person, to its client. PT UBS Sekuritas Indonesia, having its registered office at Sequis Tower Level 22 unit 22-1,Jl.Jend. Sudirman, kav.71, SCBD lot 11B, Jakarta 12190. Indonesia, is a subsidiary company of UBS AG 
and licensed under Capital Market Law no. 8 year 1995, a holder of broker-dealer and underwriter licenses issued by the Capital Market and Financial Institution Supervisory Agency (now Otoritas Jasa Keuangan/OJK). PT UBS 
Sekuritas Indonesia is also a member of Indonesia Stock Exchange and supervised by Otoritas Jasa Keuangan (OJK). Neither this report nor any copy hereof may be distributed in Indonesia or to any Indonesian citizens except in 
compliance with applicable Indonesian capital market laws and regulations. This report is not an offer of securities in Indonesia and may not be distributed within the territory of the Republic of Indonesia or to Indonesian citizens in 
circumstance which constitutes an offering within the meaning of Indonesian capital market laws and regulations.
The disclosures contained in research documents produced by UBS AG, London Branch or UBS Europe SE shall be governed by and construed in accordance with English law.
UBS specifically prohibits the redistribution of this document in whole or in part without the written permission of UBS and in any event UBS accepts no liability whatsoever for any redistribution of this document or its contents or the 
actions of third parties in this respect. Images may depict objects or elements that are protected by third party copyright, trademarks and other intellectual property rights. © UBS 2026. The key symbol and UBS are among the 
registered and unregistered trademarks of UBS. All rights reserved.

Global Wealth Management Disclaimer
You receive this document in your capacity as a client of UBS Global Wealth Management. This publication has been distributed to you by UBS Switzerland AG (regulated by FINMA in Switzerland) or its affiliates ("UBS") with whom you have a 
banking relationship with. The full name of the distributing affiliate and its competent authority can be found in the country-specific disclaimer at the end of this document. UBS may utilise artificial intelligence tools (“AI Tools”) in the preparation of 
this document. Notwithstanding any such use of AI Tools, this document has undergone human review.
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The date and time of the first dissemination of this publication is the same as the date and time of its publication.

Risk information:

You agree that you shall not copy, revise, amend, create a derivative work, provide to any third party, or in any way commercially exploit any UBS research, and that you shall not extract data from any research or estimates, without the prior written 
consent of UBS.

This document is for distribution only as may be permitted by law. It 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 or would subject UBS to any registration or licensing requirement within such jurisdiction.

This document is for your information only; it is not an advertisement nor is it a solicitation or an offer to buy or sell any financial instruments or to participate in any particular trading strategy. Nothing in this document constitutes a representation 
that any investment strategy or recommendation is suitable or appropriate to an investor’s individual circumstances or otherwise constitutes a personal recommendation. By providing this document, none of UBS or its representatives has any 
responsibility or authority to provide or have provided investment advice in a fiduciary capacity or otherwise. Investments involve risks, and investors should exercise prudence and their own judgment in making their investment decisions. None of 
UBS or its representatives is suggesting that the recipient or any other person take a specific course of action or any action at all. By receiving this document, the recipient acknowledges and agrees with the intended purpose described above and 
further disclaims any expectation or belief that the information constitutes investment advice to the recipient or otherwise purports to meet the investment objectives of the recipient. The financial instruments described in the document may not be 
eligible for sale in all jurisdictions or to certain categories of investors.

Options, derivative products and futures are not suitable for all investors, and trading in these instruments is considered risky. Mortgage and asset-backed securities may involve a high degree of risk and may be highly volatile in response to 
fluctuations in interest rates or other market conditions. Foreign currency rates of exchange may adversely affect the value, price or income of any security or related instrument referred to in the document. For investment advice, trade execution or 
other enquiries, clients should contact their local sales representative.

The value of any investment or income may go down as well as up, and investors may not get back the full (or any) amount invested. Past performance is not necessarily a guide to future performance. Neither UBS nor any of its directors, employees 
or agents accepts any liability for any loss (including investment loss) or damage arising out of the use of all or any of the information (as defined below).

Prior to making any investment or financial decisions, any recipient of this document or the information should take steps to understand the risk and return of the investment and seek individualized advice from his or her personal financial, legal, tax 
and other professional advisors that takes into account all the particular facts and circumstances of his or her investment objectives.

Any prices stated in this document are for information purposes only and do not represent valuations for individual securities or other financial instruments. There is no representation that any transaction can or could have been effected at those 
prices, and any prices do not necessarily reflect UBS's internal books and records or theoretical model-based valuations and may be based on certain assumptions. Different assumptions by UBS or any other source may yield substantially different 
results.

No representation or warranty, either expressed or implied, is provided in relation to the accuracy, completeness or reliability of the information contained in any materials to which this document relates (the "Information"), except with respect to 
Information concerning UBS. The Information is not intended to be a complete statement or summary of the securities, markets or developments referred to in the document. UBS does not undertake to update or keep current the Information. Any 
opinions expressed in this document may change without notice and may differ or be contrary to opinions expressed by other business areas or groups, personnel or other representative of UBS. Any statements contained in this report attributed to 
a third party represent UBS's interpretation of the data, information and/or opinions provided by that third party either publicly or through a subscription service, and such use and interpretation have not been reviewed by the third party. In no 
circumstances may this document or any of the Information (including any forecast, value, index or other calculated amount ("Values")) be used for any of the following purposes: (i) valuation or accounting purposes; (ii) to determine the amounts 
due or payable, the price or the value of any financial instrument or financial contract; or (iii) to measure the performance of any financial instrument including, without limitation, for the purpose of tracking the return or performance of any Value 
or of defining the asset allocation of portfolio or of computing performance fees.

By receiving this document and the Information you will be deemed to represent and warrant to UBS that you will not use this document or any of the Information for any of the above purposes or otherwise rely upon this document or any of the 
Information.

UBS has policies and procedures, which include, without limitation, independence policies and permanent information barriers, that are intended, and upon which UBS relies, to manage potential conflicts of interest and control the flow of 
information within divisions of UBS (including between Global Wealth Management and UBS Global Research) and among its subsidiaries, branches and affiliates. For further information on the ways in which UBS manages conflicts and maintains 
independence of its research products, historical performance information and certain additional disclosures concerning UBS research recommendations, please visit https://www.ubs.com/research-methodology.

Research will initiate, update and cease coverage solely at the discretion of research management, which will also have sole discretion on the timing and frequency of any published research product. The analysis contained in this document is based 
on numerous assumptions. Different assumptions could result in materially different results.

The analyst(s) responsible for the preparation of this document may interact with trading desk personnel, sales personnel and other parties for the purpose of gathering, applying and interpreting market information. UBS relies on information 
barriers to control the flow of information contained in one or more areas within UBS into other areas, units, groups or affiliates of UBS. The compensation of the analyst who prepared this document is determined exclusively by research 
management and senior management (not including investment banking). Analyst compensation is not based on investment banking revenues; however, compensation may relate to the revenues of UBS and/or its divisions as a whole, of which 
investment banking, sales and trading are a part, and UBS's subsidiaries, branches and affiliates as a whole.

For financial instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC) acts as a market maker or liquidity provider (in accordance with the interpretation of these terms in the UK) 
in the financial instruments of the issuer save that where the activity of liquidity provider is carried out in accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in 
this document. For financial instruments admitted to trading on a non-EU regulated market: UBS may act as a market maker save that where this activity is carried out in the US in accordance with the definition given to it by the relevant laws and 
regulations, such activity will be specifically disclosed in this document. UBS may have issued a warrant the value of which is based on one or more of the financial instruments referred to in the document. UBS and its affiliates and employees may 
have long or short positions, trade as principal and buy and sell in instruments or derivatives identified herein; such transactions or positions may be inconsistent with the opinions expressed in this document.

Options and futures are not suitable for all investors, and trading in these instruments is considered risky and may be appropriate only for sophisticated investors. Prior to buying or selling an option, and for the complete risks relating to options, you 
must receive a copy of "Characteristics and Risks of Standardized Options". You may read the document at  https://www.theocc.com/about/publications/character-risks.jsp  or ask your financial advisor for a copy.

Investing in structured investments involves significant risks. For a detailed discussion of the risks involved in investing in any particular structured investment, you must read the relevant offering materials for that investment. Structured investments 
are unsecured obligations of a particular issuer with returns linked to the performance of an underlying asset. Depending on the terms of the investment, investors could lose all or a substantial portion of their investment based on the performance 
of the underlying asset. Investors could also lose their entire investment if the issuer becomes insolvent. UBS does not guarantee in any way the obligations or the financial condition of any issuer or the accuracy of any financial information provided 
by any issuer. Structured investments are not traditional investments and investing in a structured investment is not equivalent to investing directly in the underlying asset. Structured investments may have limited or no liquidity, and investors should 
be prepared to hold their investment to maturity. The return of structured investments may be limited by a maximum gain, participation rate or other feature. Structured investments may include call features and, if a structured investment is called 
early, investors would not earn any further return and may not be able to reinvest in similar investments with similar terms. Structured investments include costs and fees which are generally embedded in the price of the investment. The tax treatment 
of a structured investment may be complex and may differ from a direct investment in the underlying asset. UBS and its employees do not provide tax advice. Investors should consult their own tax advisor about their own tax situation before investing 
in any securities.

Important Information About Sustainable Investing Strategies: Sustainable investing strategies aim to consider and incorporate environmental, social and governance (ESG) factors into investment process and portfolio construction. Strategies 
across geographies approach ESG analysis and incorporate the findings in a variety of ways. Incorporating ESG factors or sustainable investing considerations may inhibit the portfolio manager’s ability to participate in certain investment 



Asia Semiconductors 24 September 2026 ab 168

opportunities that otherwise would be consistent with its investment objective and other principal investment strategies. The returns on a portfolio incorporating ESG factors or sustainable investing considerations may be lower or higher than 
portfolios where ESG factors, exclusions, or other sustainability issues are not considered by the portfolio manager, and the investment opportunities available to such portfolios may differ.

Within the past 12 months UBS Switzerland AG, its affiliates or subsidiaries may have received or provided investment services and activities or ancillary services as per MiFID II which may have given rise to a payment or promise of a payment in 
relation to these services from or to this company.

Disclosures: If you require detailed information on disclosures of interest or conflict of interest as required by Market Abuse Regulation please contact the mailbox MAR_disclosure_twopager@ubs.com. Please note that e-mail communication is 
unsecured.

External Asset Managers / External Financial Consultants: In case this research or publication is provided to an External Asset Manager or an External Financial Consultant, UBS expressly prohibits that it is redistributed by the External Asset 
Manager or the External Financial Consultant and is made available to their clients and/or third parties.

Argentina: All securities that will be offered to you by UBS are not authorized by the Argentine Securities and Exchange Commission (CNV) and are not subject to its reporting, periodic information requirements, or oversight. Furthermore, the CNV 
has not reviewed or endorsed the information provided in any securities offering document, nor the accuracy of any accounting, financial, economic data, or any other information disclosed therein, which remains the sole responsibility of the 
respective issuer and the other parties involved. Australia: This document is provided by UBS Switzerland AG. UBS Switzerland AG does not hold an Australian Financial Services Licence (AFSL) and relies on an exemption to provide financial services 
to persons in Australia. This document is intended only for distribution to wholesale clients under the Corporations Act 2001 (Cth). UBS Switzerland AG is a related body corporate of UBS AG, Australia Branch and UBS Securities Australia Limited. 
This document may be distributed to clients by those entities, but it is provided by UBS Switzerland AG and is not provided under any of the other entities’ AFSL. The information in this document is general in nature and is not intended to address the 
objectives, financial situation or needs of any particular individual or entity. Each recipient should consider their own objectives, financial situation or needs before acting on the advice and obtain the relevant Product Disclosure Statement (if required) 
before making any decision whether to acquire any product. In Australia, UBS entities, other than UBS AG, Australia Branch, are not authorized deposit-taking institutions for the purposes of the Banking Act 1959 (Cth.) and their obligations do not 
represent deposits or other liabilities of UBS AG, Australia Branch. UBS AG, Australia Branch does not guarantee or otherwise provide assurance in respect of the obligations of such UBS entities or the funds. An investor is exposed to investment risk 
including possible delays in repayment and loss of income and principal invested, as relevant. If you do not wish to receive marketing materials from UBS, please contact your UBS representative or the contact details listed in the Australia Privacy 
Notice: https://www.ubs.com/global/en/legal/privacy.html. Your personal data will be processed in accordance with this notice. Bahrain: This report is being distributed by UBS AG, Bahrain Branch, duly licensed and regulated by the Central Bank of 
Bahrain (CBB) as an Investment Business Firm - Category 2 (Branch). Related financial services or products are only made available to Accredited Investors, as defined by the CBB, and are not intended for any other persons. UBS AG, Bahrain Branch 
is a Foreign Branch of UBS AG, Zurich/Switzerland and is located on Level 21, East Tower, Bahrain World Trade Centre, Manama, Kingdom of Bahrain. Brazil: This report is distributed in Brazil by UBS BB Corretora de Câmbio, Títulos e Valores 
Mobiliários S.A. or its affiliates (“UBS”). Pursuant to CVM Resolution No. 20/2021, of February 25, 2021, the author(s) of the report hereby certify(ies) that the views expressed in this report solely and exclusively reflect their personal opinions and 
have been prepared independently, including with respect to UBS. Part of the author(s)´s compensation is based on various factors, including the total revenues of the relevant UBS Group entity of which they are in employment of, but no part of the 
compensation has been, is, or will be related to the specific recommendations or views expressed in this report. In addition, UBS declares that: UBS has provided, and/or may in the future provide investment banking, brokerage, asset management, 
commercial banking and other financial services to the subject company/companies or its affiliates, for which they have received or may receive customary fees and commissions, and which constituted or may constitute relevant financial or 
commercial interests in relation to the subject company/companies or the subject securities. Canada: The information contained herein is not, and under no circumstances is to be construed as, a prospectus, an advertisement, a public offering, an 
offer to sell securities described herein, solicitation of an offer to buy securities described herein, in Canada or any province or territory thereof. Any offer or sale of the securities described herein in Canada will be made only under an exemption from 
the requirements to file a prospectus with the relevant Canadian securities regulators and only by a dealer properly registered under applicable securities laws or, alternatively, pursuant to an exemption from the dealer registration requirement in the 
relevant province or territory of Canada in which such offer or sale is made. Under no circumstances is the information contained herein to be construed as investment advice in any province or territory of Canada and is not tailored to the needs of 
the recipient. To the extent that the information contained herein references securities of an issuer incorporated, formed or created under the laws of Canada or a province or territory of Canada, any trades in such securities must be conducted 
through a dealer registered in Canada or, alternatively, pursuant to a dealer registration exemption. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon these materials, the information 
contained herein or the merits of the securities described herein and any representation to the contrary is an offence. In Canada, this publication is distributed by UBS Investment Management Canada Inc. China: This report and any offering material 
such as term sheet, research report, other product or service documentation or any other information (the "Material") sent with this report was done so as a result of a request received by UBS from you and/or persons entitled to make the request 
on your behalf. Should you have received the material erroneously, UBS asks that you kindly delete it and inform UBS immediately. This report is prepared by UBS Switzerland AG or its offshore subsidiary or affiliate (collectively as "UBS Offshore"). 
UBS Offshore is an entity incorporated out of China and is not licensed, supervised or regulated in China to carry out banking or securities business. The recipient should not contact the analysts or UBS Offshore which produced this report for advice 
as they are not licensed to provide securities investment advice in China. UBS Investment Bank (including Research) has its own wholly independent research and views which at times may vary from the views of UBS Global Wealth Management. The 
recipient should not use this document or otherwise rely on any of the information contained in this report in making investment decisions and UBS takes no responsibility in this regard. Denmark: This publication is not intended to constitute a 
public offer under Danish law. It is distributed only for information purposes to clients of UBS Europe SE, Denmark Branch, filial af UBS Europe SE, with place of business at Sankt Annae Plads 13, 1250 Copenhagen, Denmark, registered with the 
Danish Commerce and Companies Agency, under No. 38 17 24 33. UBS Europe SE, Denmark Branch, filial af UBS Europe SE is subject to the joint supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the 
German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin"), as well as of the Danish Financial Supervisory Authority (Finanstilsynet), to which this publication has not been submitted for 
approval. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, duly authorized by BaFin. Egypt: Securities or other investment products are not being offered or sold by UBS to the public in Egypt and 
they have not been and will not be registered with the Egyptian Financial Regulatory Authority (FRA). France: This publication is not intended to constitute a public offer under French law, it does not constitute a personal recommendation as it is 
distributed only for information purposes to clients of UBS Europe SE Succursale de France (a branch of UBS Europe SE), having its registered office at 39, rue du Colisée, 75008 Paris, France, registered with the “Registre du Commerce et des 
Sociétés” of Paris under N°844 425 629. UBS Europe SE Succursale de France is subject to the joint supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory 
Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin"), as well as of the French "Autorité de contrôle prudentiel et de résolution" and "Autorité des marchés financiers", to which this publication has not been submitted for approval. 
UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, duly authorized by BaFin. Germany: This publication is not intended to constitute a public offer under German law. It is distributed only for 
information purposes to clients of UBS Europe SE, Germany, with place of business at Bockenheimer Landstrasse 2-4, 60306 Frankfurt am Main. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, 
duly authorized by the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin") and supervised jointly by the European Central Bank, the German Central Bank (Deutsche Bundesbank) and 
BaFin, to which this publication has not been submitted for approval. Hong Kong SAR: This publication is distributed to clients of UBS AG Hong Kong Branch by UBS AG Hong Kong Branch, a licensed bank under the Hong Kong Banking Ordinance 
and a registered institution under the Securities and Futures Ordinance. UBS AG Hong Kong Branch is incorporated in Switzerland with limited liability. The contents of this material have not been reviewed by any regulatory authority in Hong 
Kong. India: UBS Securities India Private Ltd. (Corporate Identity Number U67120MH1996PTC097299) 2/F, 3 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 400051. Phone: +912261556000. It provides 
brokerage services bearing SEBI Registration Number: INZ000259830; Merchant Banking services bearing SEBI Registration Number: INM000013101 and Research Analyst services bearing SEBI Registration Number: INH000001204. Name of 
Compliance Officer Mr. Parameshwaran Shivaramakrishnan, Phone: +912261556151, Email: parameshwaran.s@ubs.com, Name of Grievance Officer Parameshwaran Shivaramakrishnan, Phone: +912261556151, Email: ol-ubs-sec-
compliance@ubs.com. Registration granted by SEBI, and certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors. UBS AG, its affiliates or subsidiaries may have debt holdings or 
positions in the subject Indian company/companies. UBS AG, its affiliates or subsidiaries may have financial interests (e.g. loan/derivative products, rights to or interests in investments, etc.) in the subject Indian company/companies from time to time. 
Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-investment banking securities-related services and/or non-securities services from the subject Indian company/companies. The subject 
company/companies may have been a client/clients of UBS AG, its affiliates or subsidiaries during the 12 months preceding the date of distribution of the research report with respect to investment banking and/or non-investment banking securities-
related services and/or non-securities services. With regard to information on associates, please refer to the Annual Report at: https://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html. The Research Annual Compliance 
report for UBS Securities India Private Limited is available on www.ubs.com/ubssi under Research tab. Indonesia: This communication and any offering material term sheet, research report, other product or service documentation or any other 
information (the "Material") sent with this communication was done so as a result of a request received by UBS from you and/or persons entitled to make the request on your behalf. Should you have received the Material erroneously, UBS asks that 
you kindly delete/destroy the communication and Material and inform UBS immediately. The Material, where provided, was provided for your information only and is not to be further distributed without the consent of UBS. None of the Material has 
been registered or filed under the prevailing laws and with any financial or regulatory authority in your jurisdiction. The Material may not have been approved, disapproved, endorsed, registered or filed with any financial or regulatory authority in your 
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jurisdiction. UBS has not, by virtue of the Material, made available, issued any invitation to subscribe for or to purchase any investment (including securities or products or futures contracts). The Material is neither an offer nor a solicitation to enter 
into any transaction or contract (including futures contracts) nor is it an offer to buy or to sell any securities or products. The relevant investments will be subject to restrictions and obligations on transfer as set forth in the Material, and by receiving 
the Material you undertake to comply fully with such restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and discretion in considering your investment objective, risk appetite and personal 
circumstances against the risk of the investment. You are advised to seek independent professional advice in case of doubt. Any and all advice provided on and/or trades executed by UBS pursuant to the Material will only have been provided upon 
your specific request or executed upon your specific instructions, as the case may be, and may be deemed as such by UBS and you. Israel: UBS is a premier global financial firm offering wealth management, asset management and investment 
banking services from its headquarters in Switzerland and its operations in over 50 countries worldwide to individual, corporate and institutional investors. This publication is intended for information only and is not intended as an offer to buy or 
solicitation of an offer. Furthermore, this publication is not intended as an investment advice. Nothing contrary to the above, no action has been, or will be, taken in Israel that would permit an offering of the product(s) mentioned in this document 
or a distribution of this document to the public in Israel. In particular, this document has not been reviewed or approved by the Israeli Securities Authority. The product(s) mentioned in this document is/are being offered to a limited number of 
sophisticated investors who qualify as one of the investors listed in the first supplement to the Israeli Securities Law, 5728-1968. This document may not be reproduced or used for any other purpose, nor be furnished to any other person other than 
those to whom copies have been sent. Anyone who purchases the product(s) mentioned herein shall do so for its own benefit and for its own account and not with the aim or intention of distributing or offering the product(s) to other parties. Anyone 
who purchases the product(s) shall do so in accordance with its own understanding and discretion and after it has received any relevant financial, legal, business, tax or other advice or opinion required by it in connection with such purchase(s). The 
word "advice" and/or any of its equivalent terms shall be read and construed in conjunction with the definition of the term "investment marketing" as defined under the Israeli Regulation of Investment Advice, Investment Marketing and Portfolio 
Management Law. The Swiss laws and regulations require a number of mandatory disclosures to be made in independent financial research reports or recommendations. Pursuant to the Swiss Financial Market Infrastructure Act and the Financial 
Market Infrastructure Ordinance-FINMA, banks must disclose the percentage of voting rights they hold in companies being researched, if these holdings are equal to or exceed the statutory thresholds. In addition, the Directives on the Independence 
of Financial Research, issued by the Swiss Bankers Association, mandate a number of disclosures, including the disclosure of potential conflicts of interest, the participation within previous 12 months in any securities issues on behalf of the company 
being researched, as well as the fact that remuneration paid to the financial analysts is based generally upon the performance of (i) the new issues department or investment banking; or (ii) securities trading performance (including proprietary 
trading) or sales. Italy: This publication is not intended to constitute a public offer under Italian law. It is distributed only for information purposes to clients of UBS Europe SE, Succursale Italia, with place of business at Via del Vecchio Politecnico, 
3-20121 Milano. UBS Europe SE, Succursale Italia is subject to the joint supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für 
Finanzdienstleistungsaufsicht, “BaFin”), as well as of the Bank of Italy (Banca d’Italia) and the Italian Financial Markets Supervisory Authority (CONSOB - Commissione Nazionale per le Società e la Borsa), to which this publication has not been 
submitted for approval. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, duly authorized by BaFin. Japan: This report is solely distributed in Japan by UBS SuMi TRUST Wealth Management Co., 
Ltd, Financial Instruments Dealer, Director-General of Kanto Local Finance Bureau (Kinsho) No. 3233, a member of the Japan Securities Dealers Association, Financial Futures Association of Japan, Investment Management Association of Japan. UBS 
SuMi TRUST Wealth Management Co., Ltd will not distribute or forward this report outside Japan. Jersey: UBS AG, Jersey Branch, is regulated and authorized by the Jersey Financial Services Commission for the conduct of banking, funds and 
investment business. Where services are provided from outside Jersey, they will not be covered by the Jersey regulatory regime. UBS AG, Jersey Branch is a branch of UBS AG a public company limited by shares, incorporated in Switzerland whose 
registered offices are at Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH 8001 Zurich. UBS AG, Jersey Branch's principal place of business is 1, IFC Jersey, St Helier, Jersey, JE2 3BX. Luxembourg: This publication is not intended to 
constitute a public offer under Luxembourg law. It is distributed only for information purposes to clients of UBS Europe SE, Luxembourg Branch ("UBS Luxembourg"), R.C.S. Luxembourg n° B209123, with registered office at 33A, Avenue J. F. 
Kennedy, L-1855 Luxembourg. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea (HRB n° 107046), with registered office at Bockenheimer Landstrasse 2-4, D-60306 Frankfurt am Main, Germany, 
duly authorized by the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin") and subject to the joint prudential supervision of BaFin, the European Central Bank and the central bank of 
Germany (Deutsche Bundesbank). UBS Luxembourg is furthermore supervised by the Luxembourg prudential supervisory authority (Commission de Surveillance du Secteur Financier), in its role as host member state authority. This publication has not 
been submitted for approval to any public supervisory authority. Malaysia: This communication and any offering material term sheet, research report, other product or service documentation or any other information (the "Material") sent with this 
communication was done so as a result of a request received by UBS from you and/or persons entitled to make the request on your behalf. Should you have received the Material erroneously, UBS asks that you kindly delete/destroy 
the communication and Material and inform UBS immediately. The Material, where provided, was provided for your information only and is not to be further distributed in whole or in part in or into your jurisdiction without the consent of UBS. The 
Material may not have been reviewed, approved, disapproved, endorsed, registered or filed with any financial or regulatory authority in your jurisdiction. UBS has not, by virtue of the Material, made available, issued any invitation to subscribe for or 
to purchase any investment (including securities or derivatives products). The Material is neither an offer nor a solicitation to enter into any transaction or contract (including future contracts) nor is it an offer to buy or to sell any securities or derivatives 
products. The relevant investments will be subject to restrictions and obligations on transfer as set forth in the Material, and by receiving the Material you undertake to comply fully with such restrictions and obligations. You should carefully study and 
ensure that you understand and exercise due care and discretion in considering your investment objective, risk appetite and personal circumstances against the risk of the investment. You are advised to seek independent professional advice in case 
of doubt. Any and all advice provided on and/or trades executed by UBS pursuant to the Material will only have been provided upon your specific request or executed upon your specific instructions, as the case may be, and may be deemed as such 
by UBS and you. Mexico: This information is distributed by UBS Asesores México, S.A. de C.V. ("UBS Asesores"), an affiliate of UBS Switzerland AG, incorporated as a non-independent investment advisor under the Mexican regulation due to the 
relation with a Foreign Bank. UBS Asesores is registered under number 30060-001-(14115)-21/06/2016 and subject to the supervision of the Mexican Banking and Securities Commission ("CNBV") exclusively regarding the rendering of (i) portfolio 
management services, (ii) securities investment advisory services, analysis and issuance of individual investment recommendations, and (iii) anti-money laundering and terrorism financing matters. This UBS publication or any material related thereto 
is addressed only to Sophisticated or Institutional Investors located in Mexico. Research reports only reflect the views of the analysts responsible for the report. The compensation of the analyst(s) who prepared this report is determined exclusively by 
research management and senior management of any entity of UBS Group to which such analyst(s) render(s) services. Monaco: This document is not intended to constitute a public offering or a comparable solicitation under the Principality of 
Monaco laws, but might be made available for information purposes to clients of UBS (Monaco) S.A., a regulated bank having its registered office at 2 avenue de Grande Bretagne 98000 Monaco operating under a banking license granted by the 
“Autorité de Contrôle Prudentiel et de Résolution” (ACPR) and the Monegasque government which authorizes the provision of banking services in Monaco. UBS (Monaco) S.A. is also licensed by the “Commission de Contrôle des Activités 
Financières” (CCAF) to provide investment services in Monaco. The latter has not approved this publication. Philippines:  This communication was done so as a result of a request received by UBS from you and/or persons entitled to make the request 
on your behalf. Should you have received the Material erroneously, UBS asks that you kindly delete/destroy the communication and Material and inform UBS immediately. The Material, where provided, was provided for your information only and is 
not to be further distributed in whole or in part in or into your jurisdiction without the consent of UBS. The Material may not have been reviewed, approved, disapproved, endorsed, registered or filed with any financial or regulatory authority in your 
jurisdiction. UBS has not, by virtue of the Material, made available, issued any invitation to subscribe for or to purchase any investment (including securities or derivatives products). The Material is neither an offer nor a solicitation to enter into any 
transaction or contract (including future contracts) nor is it an offer to buy or to sell any securities or derivatives products. The relevant investments will be subject to restrictions and obligations on transfer as set forth in the Material, and by receiving 
the Material you undertake to comply fully with such restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and discretion in considering your investment objective, risk appetite and personal 
circumstances against the risk of the investment. You are advised to seek independent professional advice in case of doubt. Any and all advice provided on and/or trades executed by UBS pursuant to the Material will only have been provided upon 
your specific request or executed upon your specific instructions, as the case may be, and may be deemed as such by UBS and you. Portugal: UBS Switzerland AG is not licensed to conduct banking and financial activities in Portugal nor is UBS 
Switzerland AG supervised by the portuguese regulators (Bank of Portugal "Banco de Portugal" and Portuguese Securities Exchange Commission "Comissão do Mercado de Valores Mobiliários"). Qatar: UBS Qatar LLC is licensed by the Qatar 
Financial Centre Authority and authorized by the QFC Regulatory Authority, with QFC no. 01169, and has its registered office at Building No. 36, 4th Floor, Abdulla Bin Thani Street, Doha Design District 1, Msheireb Downtown Doha, State of Qatar. 
This material is strictly intended for Eligible Counterparties and/or Business Customers only as classified under the QFCRA’s Customer and Investor Protection Rules 2019. No other person should act upon this material. Russia: This document or 
information contained therein is for information purposes only and constitutes neither a public nor a private offering, is not an invitation to make offers, to sell, exchange or otherwise transfer any financial instruments in the Russian Federation to or 
for the benefit of any Russian person or entity and does not constitute an advertisement or offering of securities in the Russian Federation within the meaning of Russian securities laws. The information contained herein is not an “individual 
investment recommendation” as defined in Federal Law of 22 April 1996 No 39-FZ "On Securities Market" (as amended) and the financial instruments and operations specified herein may not be suitable for your investment profile or your 
investment goals or expectations. The determination of whether or not such financial instruments and operations are in your interests or are suitable for your investment goals, investment horizon or the acceptable risk level is your responsibility. We 
assume no liability for any losses connected with making any such operations or investing into any such financial instruments and we do not recommend to use such information as the only source of information for making an investment decision. 
Saudi Arabia: This material is for marketing and information purposes by UBS Saudi Arabia only. It has been distributed by UBS Saudi Arabia or reviewed and approved by UBS Saudi Arabia if it was issued by UBS Switzerland AG, by UBS AG, or any 
of its subsidiaries or branches. UBS Switzerland AG is a public company limited by shares, incorporated in Switzerland with its registered offices at Bahnhofstrasse 45, CH-8001 Zurich. UBS Saudi Arabia (a subsidiary of UBS AG) is a Saudi closed joint 
stock company incorporated in the Kingdom of Saudi Arabia with a paid capital of 110,000,000 Saudi Riyals under commercial register number 1010257812 having its registered office at Laysen Valley, P.O. Box 75724, Riyadh 11588, Kingdom of 
Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business under license number 08113-37. This document is distributed only under such circumstances as may be permitted by 
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applicable laws and regulations. The information and – if any - opinions contained in this document have been compiled or arrived at based upon information obtained from sources believed to be reliable and in good faith, but is not guaranteed as 
being accurate, nor is it a complete statement or summary of the securities, markets or developments referred to in the document. All such information and opinions are subject to changes without notice. Past performance of investments (whether 
simulated or actual) is not necessarily an indicator of future results. Forward looking data is based on estimates that are subject to changes. Should the currency of a financial product or service not match your reference currency, performance may 
rise or fall due to currency fluctuations. UBS Switzerland AG and / or other members of the UBS Group may have a position in and may make a purchase and/or sale of any of the securities or other financial instruments mentioned in this document 
While statements that constitute “forward-looking statements”, including, but not limited to, statements relating to our future business development represent UBS judgments and future expectations concerning the development of our business, 
a number of risks, uncertainties and other important factors could cause actual developments and results to differ materially from our expectations. This document may not be forwarded, reproduced, redistributed or republished for any purpose 
without the written permission of UBS Saudi Arabia. Source for all data and charts (if not indicated otherwise) is UBS Switzerland AG. Singapore: Where applicable, this material is distributed in Singapore by UBS AG, Singapore Branch, which is 
licensed by the Monetary Authority of Singapore under the Banking Act 1970 to carry on banking business. UBS AG is incorporated in Switzerland with limited liability. UBS AG has a branch registered in Singapore (UEN S98FC5560C). This material 
has been prepared and issued for distribution in Singapore to institutional investors, accredited investors and expert investors (each as defined under the Financial Advisers Regulations (the “FAR”)) only. By virtue of your status as an institutional 
investor, accredited investor, or expert investor, UBS AG is exempted from complying with certain requirements under the Financial Advisers Act 2001 (the “FAA”), the FAR and the relevant Notices and Guidelines issued thereunder, in respect of any 
financial advisory service which UBS AG may provide to you. These include exemptions from complying with: Section 34 of the FAA (pursuant to Regulation 33(1) of the FAR); Section 36 of the FAA (pursuant to Regulation 34(1) of the FAR); and 
Section 45 of the FAA (pursuant to Regulation 35(1) of the FAR). Singapore recipients and clients of UBS AG, Singapore Branch should contact UBS AG, Singapore Branch for any matters arising from, or in connection with, this material. Where 
applicable, this communication and any offering material term sheet, research report, other product or service documentation or any other information (the "Material") sent with this communication was done so as a result of a request received by 
UBS from you and/or persons entitled to make the request on your behalf. Should you have received the Material erroneously, UBS asks that you kindly delete/destroy the communication and Material and inform UBS immediately. The Material, where 
provided, was provided for your information only and is not to be further distributed in whole or in part in or into your jurisdiction without the consent of UBS. The Material may not have been reviewed, approved, disapproved or endorsed by any 
financial or regulatory authority in your jurisdiction. UBS has not, by virtue of the Material, made available, issued any invitation to subscribe for or to purchase any investment (including securities or products or futures contracts). The Material is 
neither an offer nor a solicitation to enter into any transaction or contract (including future contracts) nor is it an offer to buy or to sell any securities or products. The relevant investments will be subject to restrictions and obligations on transfer as 
set forth in the Material, and by receiving the Material you undertake to comply fully with such restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and discretion in considering your 
investment objective, risk appetite and personal circumstances against the risk of the investment. You are advised to seek independent professional advice in case of doubt. Any and all advice provided on and/or trades executed by UBS pursuant to 
the Material will only have been provided upon your specific request or executed upon your specific instructions, as the case may be, and may be deemed as such by UBS and you. Spain: This report is distributed in Spain by UBS AG, Sucursal en 
España, authorized under number 1460 in the Register by the Banco de España. Sweden: This publication is not intended to constitute a public offer under Swedish law. It is distributed only for information purposes to clients of UBS Europe SE, 
Sweden Bankfilial, with place of business at Regeringsgatan 38, 11153 Stockholm, Sweden, registered with the Swedish Companies Registration Office under Reg. No 516406-1011. UBS Europe SE, Sweden Bankfilial is subject to the joint 
supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin"), as well as of the Swedish 
supervisory authority (Finansinspektionen), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea, duly authorized by BaFin. Taiwan: This 
material is provided by UBS AG, Taipei Branch in accordance with laws of Taiwan, in agreement with or at the request of clients/prospects.  Thailand: This communication and any offering material, term sheet, research report, other product or service 
documentation or any other information (the "Material") sent with this communication were done so as a result of a request received by UBS from you and/or persons entitled to make the request on your behalf. Should you have received the 
Material erroneously, UBS asks that you kindly delete/destroy the communication and Material and inform UBS immediately. The Material, where provided, was provided for your information only and is not to be further distributed in whole or in part 
in or into your jurisdiction without the consent of UBS. The Material may not have been reviewed, approved, disapproved, endorsed, registered or filed with any financial or regulatory authority in your jurisdiction. UBS has not, by virtue of the 
Material, made available, issued any invitation to subscribe for or to purchase any investment (including securities or derivatives products). The Material is neither an offer nor a solicitation to enter into any transaction or contract (including future 
contracts) nor is it an offer to buy or to sell any securities or derivatives products. The relevant investments will be subject to restrictions and obligations on transfer as set forth in the Material, and by receiving the Material you undertake to comply 
fully with such restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and discretion in considering your investment objective, risk appetite and personal circumstances against the risk of the 
investment. You are advised to seek independent professional advice in case of doubt. Any and all advice provided and/or trades executed by UBS pursuant to the Material will only have been provided upon your specific request or executed upon 
your specific instructions, as the case may be, and may be deemed as such by UBS and you. Türkiye: The information in this document is not provided for the purpose of offering, marketing or sale of any capital market instrument or service in the 
Republic of Türkiye. Therefore, this document may not be considered as an offer made, or to be made, to residents of the Republic of Türkiye in the Republic of Türkiye. UBS Switzerland AG is not licensed by the Capital Markets Board of Türkiye (the 
CMB) under the provisions of the Capital Market Law (Law No. 6362). Accordingly, neither this document nor any other offering material related to the instrument/service may be utilized in connection with providing any capital market services to 
persons within the Republic of Türkiye without the prior approval of the CMB. However, according to article 15 (d) (ii) of the Decree No. 32 residents of the Republic of Türkiye are allowed to purchase or sell the financial instruments traded in financial 
markets outside of the Republic of Türkiye. Further to this, pursuant to article 9 of the Communiqué on Principles Regarding Investment Services, Activities and Ancillary Services No. III-37.1, investment services provided abroad to residents of the 
Republic of Türkiye based on their own initiative are not restricted. United Arab Emirates (UAE) / DIFC / Abu Dhabi: UBS is not licensed in the UAE by the Central Bank of the UAE nor by the Emirates’ Securities and Commodities Authority and 
does not undertake banking activities in the UAE. This document is provided for your information only and does not constitute financial advice. DIFC: UBS AG Dubai Branch is regulated by the DFSA in the DIFC. This material is strictly intended for 
Professional Clients and/or Market Counterparties only as classified under the DFSA rulebook. It should not be distributed to Retail Clients. The Investment Research is provided for information purposes only and is not a recommendation or offer to 
buy/sell/hold a particular investment. The investment research may be out of date. You should seek investment advice before acting on the basis of the Investment Research. Abu Dhabi: UBS AG Abu Dhabi Branch is licensed and regulated by the 
Financial Services Regulatory Authority (“FSRA”) of the Abu Dhabi Global Market. This material is intended solely for professional clients or market counterparties, as defined in the rules of the FSRA. It is not directed at, nor intended for, retail clients 
or any person who does not meet the criteria of a professional client or market counterparty. United Kingdom: This document is issued by UBS Wealth Management, a division of UBS AG which is authorised and regulated by the Financial Market 
Supervisory Authority in Switzerland. In the United Kingdom, UBS AG is authorised by the Prudential Regulation Authority and is subject to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. 
Details about the extent of regulation by the Prudential Regulation Authority are available from us on request. A member of the London Stock Exchange. This publication is distributed to retail clients of UBS Wealth Management. Ukraine: UBS is a 
premier global financial services firm offering wealth management services to individual, corporate and institutional investors. UBS is established in Switzerland and operates under Swiss law and in over 50 countries and from all major financial 
centers. UBS is not registered and licensed as a bank/financial institution under Ukrainian legislation and does not provide banking and other financial services in Ukraine. UBS has not made, and will not make, any offer of the mentioned products 
to the public in Ukraine. No action has been taken to authorize an offer of the mentioned products to the public in Ukraine and the distribution of this document shall not constitute financial services for the purposes of the Law of Ukraine "On 
Financial Services and Financial Companies" dated 14 December 2021. Any offer of the mentioned products shall not constitute an investment advice, public offer, circulation, transfer, safekeeping, holding or custody of securities in the territory of 
Ukraine. Accordingly, nothing in this document or any other document, information or communication related to the mentioned products shall be interpreted as containing an offer, a public offer or invitation to offer or to a public offer, or solicitation 
of securities in the territory of Ukraine or investment advice under Ukrainian law. Electronic communication must not be considered as an offer to enter into an electronic agreement or other electronic instrument within the meaning of the Law of 
Ukraine "On Electronic Commerce" dated 3 September 2015. This document is strictly for private use by its holder and may not be passed on to third parties or otherwise publicly distributed. USA: Distributed to US persons only by UBS Financial 
Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS Europe SE, UBS Bank, S.A., UBS BB Corretora de Câmbio, Títulos e Valores Mobiliários S.A., UBS Asesores México, S.A. de C.V., UBS SuMi TRUST Wealth 
Management Co., Ltd., UBS Wealth Management Israel Ltd. and UBS Menkul Degerler AS are affiliates of UBS AG.  UBS Financial Services Inc. accepts responsibility for the content of a report prepared by a non-US affiliate when it 
distributes reports to US persons. All transactions by a US person in the securities mentioned in this report should be effected through a US-registered broker dealer affiliated with UBS, and not through a non-US affiliate. The 
contents of this report have not been and will not be approved by any securities or investment authority in the United States or elsewhere. UBS Financial Services Inc. is not acting as a municipal advisor to any municipal entity 
or obligated person within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule") and the opinions or views contained herein are not intended to be, and do not constitute, advice within the 
meaning of the Municipal Advisor Rule. For information on the ways in which UBS Securities LLC manages conflicts and maintains independence of its UBS Global Research product; historical performance information; certain additional 
disclosures concerning UBS Global Research recommendations; and terms and conditions for certain third party data used in research report, please visit https://www.ubs.com/disclosures.
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