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Taiwan Technology: PCB/CCL tour 2026 key takeaways: Upgrade pace
accelerating; Expanding High ASP/Profitability ABF opportunity

We hosted 4 meetings with companies in the Taiwan PCB/CCL/Substrate supply _Ckhgg_Walr]g%_ )

chain during the annual Taiwan PCB show (TPCA show) in Taipei on Oct 21, 2026, and | o
visited more than 10 companies in the supply chain to see the current state of the Branch
PCB/CCL/Substrate industries. Our key takeaways as below: Allen Chang
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End demand remains solid into LT with customers’ LTAs/subsidies/investments into
new capacity for 2027-30 (EBmiLe 0 B alivagiscom
Despite some investors’ concern on slower investment in the Al hardware supply firare -
chainin coming years, we continue to see a solid demand uptrend intact for all

high-end PCB/CCL/Substrate and raw materials for their respective industries. We

are seeing more substrate/PCB/CCL material players’ future investment plans (in
2027-30) supported by end customers (including via LTAs, subsidies on capacity
expansion, prepayments and/or incentive fees), which we have not observed

before (we see EMC, ZDT, Co-Tech and other high-end CCL companies being

asked by their customers for LTAs /subsidies for dedicated capacity/plants;

however, not all players are receptive to these arrangements), implying an even

fiercer supply shortage condition in the coming years. We therefore anticipate a

more favorable profitability outlook than we previously expected for the substrate

and PCB/CCL/material suppliers in coming quarters/years (Exhibit 1), and we expect

this (direct investment from end customers on the capacity) to strengthen investor
confidence in the multi-year demand/pricing/profitability uptrend opportunity we

see.

We expect this to benefit the bottom line as (1) depreciation should decrease
with less equipment (Exhibit 2) and (2) profitability should increase as more
pre-payment/subsidies are recognized. Also, for those companies that do not
enter LTA/subsidy agreements, etc, with their customers, we believe they should
find a better pricing outlook (like ABF substrate spot price players) in the long
term, with more flexibility on selecting customers/projects. As a result, we view
the structural changes in the supply chain positively and expect further valuation
re-rating potential for PCB/CCL and material suppliers with additional capacity being
booked by clients.
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Exhibit 1: We are seeing more substrate/PCB/CCL players’ Exhibit 2: Depreciation % of total revenue should continue

future investment plans in 2027-30 being supported by to go down with customers’ investment in equipment or
their end customers more prepayment/subsidy
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PCB CCL upgrading continues: M10 is under qualification, which should start
shipments from 2H27, while we expect M11 shipments to start no later than 2030
For the PCB CCL industry overall, the key revenue/profit driver in our view is the solid
specification upgrading trend (e.g., Al M7 ramp up in 2024, the M8 ramp in 2025, and
M9 in 2026, Exhibit 3) which continues to drive high-end CCL players’ ASP growth by
25-50% YoY annually in 2024-2026, and we are seeing the trend continuing and
accelerating in coming years, despite the concerns of some investors in our
conversations that a technology migration slowdown is impacting CCL players’
revenue/profit growth opportunity.

During the TPCA show, we saw both EMC and TUC launch their M10/M11 solutions
at the event, while both companies mentioned they are closely engaging with end
customers for the next-generation Al R&D projects, based on the M10/11 solution (+
under qualification now). We believe EMC should start shipping its M10 products from
2H27 at the earliest for specific Al customer’s GPU Al rack solutions and that shipments
should ramp up significantly in 2028 as more GPU and ASIC Al projects start adopting
this solution. For TUC’s M10 products, we believe the company will start shipment
from 2028 for not only high-end 3.2T Ethernet switch projects but also for some ASIC
projects.

Both EMC and TUC are currently under verification with clients for their M10/M11 grade
CCL, which incorporates Q-glass. In terms of the possibility of adopting PTFE-based
CCL, the new solution continues to face production difficulties, making us less
positive on the solution’s progress, and we only expect the MP (mass production)
time to occur after 2H28 at the earliest (our supply chain checks suggest the
production yield for PTFE-based PCB is running at 10-15% vs. average yield of
80-90% for PCB with M9 grade CCL adopting Q-glass). As a result, we believe the PCB
upgrade for switch tray in Nvidia's Rubin Ultra GPU servers starting from 2H27 could
have a high likelihood of adopting M9/M10 grade CCL with Q-glass/HC (Hydrocarbon)
instead of PTFE, potentially implying better EMC/TUC share than we currently expect
over the next 2-3 years).
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Exhibit 3: CCL/PCB upgrade pace is accelerating

2015 2016 2n7 2018 209 2020 2021 2022 2023 2024 2025 2026E 202TE  2028E 2029E 2030E
For last gen ganaral servar, (Phone
M4 CCL Copper foil grade: HTE
M6 CCL For general server, 100G Switch

Copper foll grade: HVLP1/HVLP2

PP For nigh-end general server, low-end Al server, 400G Switch
Copper foll grade: HVLP2/HVLP3

For high-and Al server, BOOG Swilch
M8 CCL Copper foil grade: HYLPWHVLP4
For next gen Al
M8 CCL Copper foil grade:
M10 CCL ) ;
For N+3 gen Al server, 6.4T Swiltch

Copper foil grade: HYLPS/HVLPE

Shaded area indicates the period of which each specific CCL grade is mainstream

Source: Goldman Sachs Global Investment Research

Exhibit 4: We see solid ASP upside potential for both TUC
and EMC considering the expanding M8-11 grade CCL
penetration rate we anticipate in coming years
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New opportunity to enter the high ASP/GM ABF substrate supply chain for TW CCL
supply chain players

Given the relatively slow capacity investment to date from Japanese substrate material
suppliers (ABF CCL/ T-glass/ micro thin copper foil etc.industries are mostly dominated
by Japanese players, with more than 95% market share in the past 10+ years) while
demand continues to trend up (we are seeing ABF substrates’ material usage doubling
every 1-2 years, due to the expanding substrate size/ increasing substrate layer counts /
decreasing substrate production yield rate), we started to see end customers
qualification processes for Taiwan and mainland China ABF substrate supply chain
vendors accelerate from 1H26, to better overcome supply constraints, implying a
long term share gain trend from the Taiwan/mainland China new substrate material
suppliers (including EMC and Co-Tech in our coverage space). We therefore believe
EMC likely starts taking ABF substrate CCL market share from 2H26 (TAM could be
up from US$0.8bn-1.2bn in 2026 to US$2.0bn-2.5bn in 2027 and US$4.0bn-4.5bnin
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2028, accounting for ~15%/19%/22% of EMC’s 2026 /27 /28E revenue, per GSe,
which not only suggests significant upside potential for EMC’s ASP outlook (ABF
substrate CCL ASP per full sheet is ~US$1,500 vs. M7/8 only at US$130/180, Exhibit
5) but should also lead to a solid GM uptrend. We estimate the ABF substrate CCL GM is
now at 50%+ which could further increase closer to the industry average of ~70%+
in the long term based on our industry checks (vs. our 2026/27/28 GM estimate on
EMC is 35.2%/40.7%/43.4%). Also, we believe that micro-thin copper foil, which is
dominated by Japan vendors, should also start to see some new suppliers starting from
late 2027 fearly 2028, while Co-Tech said that it is preparing R&D resources and is
working on designs for the new production lines for this new substrate-level product,
which we estimate could start contributing to the company’s revenue from 2H28 at the
earliest per GSe.

Moreover, considering that the ABF substrate size/layer count both continue to increase,
with less favorable yield rate and production efficiency, we expect the high-end Al ABF
substrates consumption on ABF CCL to increase significantly. Based on prevailing
specifications, we believe a quarter sheet of ABF CCL can currently produce ~6-8 units
of high-end ABF substrates, but that number could decrease significantly to 2-3 units
per quarter sheet in 2028 based on the substrate design, which should lead to a solid
unit volume demand uptrend.

In terms of supply, EMC said that it could have 1.5mn sheets/month capacity by end of
2027 for ABF substrate CCL during TPCA event, which would then likely account for 50%
of the global ABF substrate CCL capacity on our estimates, suggesting a strong focus by
the company to compete in this high ASP/GM product segment.

Exhibit 5: High substrate CCL ASPs suggest solid upside Exhibit 6: ABF CCL TAM vs. EMC revenue; ABF CCL could be
potential for EMC’s revenue/margin outlook a long term growth driver with its higher GM
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PCB/CCL upgrades to continue with limited risk from CPO adoption

We see limited near term risk of Co-Packaged Optics (CPO) adoption as the industry
should start with switch trays in GPU servers from 2028E, when we estimate switch
board to account for 14% of a total CCL TAM of US$48bn in 2028E. In considering an
extreme case where all switch boards are downgraded to M4/M7 grade CCL, we would
expect the impact to result in a <10% reduction in the 2028E CCL TAM, an impact which
we believe would be manageable. At the TPCA show, we saw ZDT showcase its 30 layers
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HDI PCB switch board, and the company said that it is confident that switch board will
continue to see upgrades in terms of layer count and design complexity as optical
transceivers are being used as the mainstream solution for scale out, which requires high
end PCB/CCL for its longer electrical path comparing to CPO (Exhibit 7). ZDT mentioned
the possibility of scale up adopting CPO, but is unsure on the MP timing at this point, and
we see this technology as unlikely to be available before 2030E given its technology
complexities.

ZDT also showcased multiple optical module mSAP solutions, including

800G/ 1.6T/NPO/XPO, and we believe that optical transceivers, which rely on high end
PCB/CCL in switch trays, will remain mainstream in the foreseeable future and thus is
beneficial to the optical module mSAP suppliers (we expect optical module mSAP to see
87% 2026-28E CAGR, Exhibit 8). We believe ZDT is well-positioned to gain share in this
fast growing market as we believe the company is proactively expanding mSAP capacity
(we expect ZDT’s mSAP capacity to reach 5x in the next 2 years, see here, as well as the
company currently holds an industry-leading yield of 90%+ for its optical module mSAP
products. Optical module mSAP GMs currently average 40%-45%, and could potentially
reach 50%+ following pricing hikes and yield improvements, which would be beneficial
to ZDT's profitability (our 2026/27 /28 GM estimate on ZDT only at
24.7%/27.6%/31.4%).
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Exhibit 7: Pluggable transceiver remains mainstream, the longer electrical path still relies heavily on high end PCB/CCL
technology
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Exhibit 8: We expect optical module mSAP to register 87%
2026-28E CAGR
Us$mn

b Optical module mSAP with
87% 2026-28E CAGR

Source: Company data, Goldman Sachs Global Investment Research

Investment view - Focus on new substrate/MSAP/M10 opportunity and market share
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gainers
EMC to see solid upside on profit potential with the new substrate CCL opportunity

We continue to see EMC make progress in the new ABF substrate CCL business, a market
which the company entered in early 2026 and started producing high-end ABF substrate
CCL from 2H26, with monthly revenues reaching NT$150-200mn (<1% of the company’s
Sep monthly revenue) for the most high-end TPU substrate CCL market (see here). We
believe EMC could become one of the market leaders within the next 3-5 years (we are
expecting 20-30% market share in 2028E and trending up significantly afterward), given
its track record of successfully entering new markets over the past two decades.
Furthermore, the company is well-positioned to gain share in the tight supply market as
the company is proactive with its substrate CCL expansion plans, and the company
expects to expand its substrate CCL capacity to 4-5x of current level by 2027 (current
substrate CCL capacity at 300k sheet/month), which should account for 50% of the
global substrate CCL capacity by end of 2027E, implying a good opportunity for the
company to further ramp up market share in the long term.

M10/11 upgrades still the key to earnings growth for EMC & TUC in the next 3+
years, while the favorable S/D outlook should continue to drive the like-for-like
base pricing in coming quarters

We see EMC and TUC being well-positioned in the ongoing CCL upgrade trend as both
companies are currently under verification with clients for their respective next
generation M10/M11 grade CCL and are also future proofing their product-portfolios by
continuing to develop PTFE-based CCL. For the new M10 grade CCL, we expect EMC will
start shipments from 2Q27-3Q27 while TUC should start shipments from 2028, leading
to meaningful upside potential for each company’s revenue, as EMC/TUC's current ASPs
have been approximately US$63/46 in 2026 while the M10 grade CCL ASP is currently
priced at ~US$800 per sheet, implying substantial ASP upside potential from here, all
else equal.

We continue to see a solid S/D outlook for high-end CCLs in coming years (see here) as
capacity expansion for these CCLs continues to track slower than demand growth (see
here). However, we note TUC revised up its capacity target and expects it to increase
2.5x+ over 2026-30 (8/5/30% upward revision to the year-end target capacity for
2026/27/28 from previous guidance), and based on company comments we believe the
new capacity is fully booked by clients, implying a solid revenue/profit growth outlook.

Co-Tech is currently obtaining LTAs to secure high-end copper foil capacity,
suggesting a solid long term market share and revenue outlook

We believe Co-Tech is well-positioned to benefit from the structural demand for high
end copper foil in a shortage environment, as the company announced capacity
expansion plans for a new Plant 4 in Malaysia, with capacity being secured by more than
one client, per the company. The company now target its annual HVLP3+ effective
capacity to reach 10K/20K /30K tons by end of 2027/28/29 (equivalent of
833/1666/2500 tons/month by 2027/28/29 end vs. current HVLP3 + effective capacity
of ~250 tons/month). This should enable the company to achieve further gains in market
share amid high end copper foil supply shortage environment (see here), as well as
seeing a better pricing environment going forward.

We expect Co-Tech's new capacity, after ramp up, should continue to see 100% UTR, as
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most of the new capacity has been booked/sponsored by end customers already,
implying a solid market share and revenue outlook in coming years. Moreover, we believe
the company will start to recognize customer subsidies from 2027 at the earliest,
implying further incremental upside to profitability in coming years.

ZDT continues to maintain key one-stop shop status for all ABF/BT/HDI/HLC/mSAP
products, suggesting solid market share outlook in long term

We remain positive on ZDT as the company continues to make progress with its optical
module mSAP and Al PCB business, and the company mentioned that both of these
business are seeing capacity bookings by clients. We believe ZDT will become a market
share leader in the optical module mSAP industry (see here), as we expect the company
to expand mSAP capacity by 5x over the next two years based on announced capex
plans. Most suppliers in the optical module mSAP industry are proactively expanding
capacity as CPO adoption risk remains limited.

Also, considering that ZDT is the only company that manufactures all types of
ABF/BT/HDI/HLC/mSAP products, it is well positioned for further share gains not only in
the optical transceiver market, but also in the Al PCB, ABF, BT markets. Additionally, we
estimate that these new products will likely carry 35-50%+ GMs in 2027, implying a solid
revenue/profit outlook for the company going forward.

We also see other companies within the CCL/IC substrate sector flagging supply
tightness across the whole supply chain as industry expansion has not been sufficient to
meet prevailing demand. This is in line with our view that suppliers with timely capacity
expansion plans are better positioned to make further market share gains and benefit
from stronger pricing/profitability amid a supply-constrained environment.

P&L

Exhibit 9: EMC P&L summary
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Exhibit 10: TUC P&L summary
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Exhibit 11: Co-Tech P&L summary
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Exhibit 12: ZDT P&L summary
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Investment Thesis - Elite Material

EMC, a key supplier of high-end HDI material (70%+ market share) and SLP material
(90%+ market share), has been focusing on the high-speed switch/server CCL market for
3-5+ years. We are positive on its market share trajectory in the server industry and
expect EMC to increase its share from <10% in the Purley generation to 15-20%/20+%
in the Whitley/Eagle Stream platforms. EMC is also proactively expanding its share in the
switch market (40%/30%+ in 2024 /23 vs. <5% before 2019), with an expanding Al
customer base (only one 400G customer in 3Q20, to being one of the largest suppliersin
2023}, which should continue to benefit the company’s top/bottom line growth over
time. We believe EMC’s leading position in the Al server CCL market should drive strong
revenue growth and GM/OPM expansion in the long term, given that it is the major
supplier for all Nvidia/Google/AWS Al server projects, and we expect it to maintain its
leadership position. Considering its leading position in the high-end CCL industry, solid
production skills and earnings growth outlook, we are Buy rated on the stock. With the
shares trading at a 2026E P/E below Al server component suppliers and supported by a
solid growth outlook, we view valuation as attractive.

Key downside risks include: (1) RCC to replace all high-end smartphone HDI design; (2)
rising trade tensions, which could lead to weaker smartphone and server shipments; and
(3) rising competition from mainland China peers.

Price Target Risks and Methodology - Elite Material
Valuation methodology: Our 12m TP of NT$10,200 is based on 27x 2H27-1H28E P/E
(in line with the peak P/E multiple for Al component suppliers in the past 3 years).

Key downside risks: (1) RCC to replace all high-end smartphone HDI design; (2) rising
trade tensions, which could lead to weaker smartphone and server shipments; and (3)
rising competition from mainland China peers.
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Taiwan Technology

Investment Thesis - Taiwan Union Technology Corp.

TUC s a key high-end global CCL supplier that focuses on M7+ grade high-speed CCL
(key applications include high-end switches (100G+) and Al server materials), with 20%+
market share in the past two years. The company continues to expect its unit market
share in the server industry to increase from 15% in Whitley and Purley processors to
higher in the Eagle Stream generation, and plans to launch two types of products for
low-end and high-end customers (T2A and T2C) to gain market share. Also, strong
growth in 400G/800G switch shipments and new 800G switch shipments, scheduled for
launch in 2025-27, should continue to be a key demand driver for TUC, in our view.
Additionally, the company is working on high-end Al projects with CSP and enterprise
players, which we believe should drive revenue momentum in the long term. We view the
stock as undervalued vs. Taiwan CCL peers on a P/E basis and rate it Buy.

Key downside risks include: (1) slower-than-expected share gains in the low-loss CCL
segment; (2) rising trade tensions, which could lead to weaker server and switch
shipments globally; and (3) rising competition from mainland China peers.

Price Target Risks and Methodology - Taiwan Union Technology Corp.
Valuation methodology: Our 12m TP of NT$3,010 is based ona 22x 2027E P/E (+2x
STDV higher than the past 3-year industry average P/E multiple).

Key downside risks: (1) slower-than-expected share gains in the low-loss CCL segment;
(2) rising trade tensions, which could lead to weaker server and switch shipments
globally; and (3) rising competition from mainland China peers.

Investment Thesis - Co-Tech

Co-Tech is a global leading general server copper foil supplier, with ~60% market share
in 2025 per GSe. We expect the company to enjoy solid share gain opportunities in the
near term, considering its proactive HVLP capacity expansion plan and strong
know-how in the advanced copper foil industry. Also, adoption of HVLP4 copper foil
from Al servers and 1.6T networking switches starting in 2H26 should be a key demand
driver for Co-Tech, in our view. Additionally, the company’s proactive pricing strategy
and ability to improve production yield should drive revenue momentum in the long
term.

We are Buy rated as we believe Co-Tech will see better revenue/profitability in the long
term given its shift to a more premium product mix along with proactive capacity plans
(Plant 3 to be ready by end of 2027) and this should lead to strengthened valuations.

Valuation methodology: Our 12m TP of NT$940 is based on a 22x 2028E P/E, which is
+1SD above the company’s average upcycle valuation in the past 10-years.

Key downside risks: (1) earlier than expected CPO adoption in the computing IC, (2)
slower than expected yield rate improvement speed, and (3) much stronger than
expected capacity growth from HVLP peers, limiting pricing power
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Taiwan Technology

Investment Thesis - Zhen Ding Technology

Zhen Ding Technology (ZDT) is the global leading PCB supplier (top 1 in market share in
sales) with 7-10% market share, and started its ABF substrate business from 2023 in
Shenzhen, China; it has the highest ABF revenue exposure to the China market compared
to all other ABF substrate suppliers. We believe ZDT will hold more than 40% ABF
substrate market share in China by 2027E (up from 31% in 2024) and benefit the most
from the strong and growing China ABF substrate market (53% 2025-27E CAGR) due to
the increasing in-sourcing ratio for the Al computing ASIC/GPU market in China. We also
expect the increasing foldable smartphone penetration rate in the long term to drive
ZDT’s FPC TAM, and account for 39% of the company’s total revenue in 2027E. We see
further revenue upside potential from foldable phones. We are Buy rated mainly due to
our positive view on the company’s China ABF substrate business opportunity, which
should not only drive ZDT’s revenue growth, but also improve its OPM level in the long
term. We see upside for the stock price considering the company’s solid growth
opportunity, and our TP implied P/E multiple is still lower than the company’s past 10+
year P/E average, which we believe is fair considering the potential upside from China
ABF substrate market and increasing foldable phone penetration rate.

Valuation: Our 12-month TP of NT$1,025 is based on a SOTP valuation methodology,
including (1) 3.5x blended 2028E P/B for ABF & BT substrate, (2) 20x 2028E P/E for
high-growth Al server/switch related PCB (in line with industry average), and (3) 8x
2028E P/E for low-growth consumer electronics PCB (in line with industry downcycle
average valuation).

Key downside risks include: (1) weaker-than-expected iPhone demand or slower
content upgrade, (2) delay in new substrate capacity or slower-than-expected yield rate
ramp up progress, and (3) fiercer competition in China ABF market.



