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Al's Hidden Backbone

We view this as a selective, specification-driven materials cycle
rather than a broad commodity upturn. The strongest
positioning belongs to suppliers with next-generation
qualifications, reliable manufacturing yields, and access to
constrained upstream inputs.

Key Takeaways

B Long qualification cycles and lower production yields in advanced copper foil and
glass cloth should keep effective high-end CCL supply tight into 2028.

B Qur proprietary bottom-up analysis quantifies copper foil, CCL and PCB content
across Nvidia, AMD, TPU and Trainium platforms.

B We introduce a scorecard comparing 16 PCB, substrate & materials suppliers on

six factors to distinguish structural winners from cyclical beneficiaries.

B DDR4-like supply squeeze; standard E-glass pricing likely has further upside as
capacity shifts toward higher-value, more advanced grade cloth.

B Initiate at OW on EMC (NT$8,400 PT), TUC (NT$2,700 PT), Co-Tech (NT$730
PT), and KB Laminates (HK$75 PT).

Al-driven specification upgrades are reshaping the economics of copper-clad
laminate (CCL), the core material in PCBs, and driving demand for higher-
performance copper foil and glass cloth. We expect the global CCL TAM to rise
from US$19B in 2025 to US$47B by 2030, implying a 20% CAGR (vs market
expectations at US$35-40B), with Al/data-center applications accounting for 90%
of incremental growth and nearly two-thirds of demand by decade-end.

Content, not units, is the key growth driver. We estimate rising material intensity
accounts for 84% of Al-related CCL growth, as next-generation compute and
networking platforms move to higher-layer-count PCBs, lower-loss CCL and
smoother HVLP copper foil. Our bottom-up model implies the HVLP4 market
grows from <US$50M in 2025 to US$2.8B by 2030, a 123% CAGR. Extending the
same framework further downstream, we farecast the global PCB TAM will rise
from US$58bn to US$135bn over 2025-30, an 18% CAGR.

Broadening the Al trade upstream. We think high-end CCL, HVLP copper foil and
advanced glass cloth have entered an earnings upcycle but have yet to reach full
earnings realization and peak-cycle conditions. Al-driven specification upgrades are
reducing the number of qualified suppliers and supporting mix, pricing and margins,
while long qualification cycles, lower yields and equipment bottlenecks should slow
the supply response.
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Exhibit 1: Changes in this report

Source. Morgan Slanley Research estimales. Pricing as of Seplember 8,
2026
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Qur Thesis in Six Charts

Exhibit 2: VYears of relatively slow to no growth for CCL - then

Al changed the trajectory

CCL Market TAM (USS 8)
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Exhibit 4: Our base case assumes leading platform

architectures migrate toward M9-grade CCL, with US$30-40K
CCL content, within two generations
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Exhibit 6: HVLP4 supply deficit widens sharply in 2027 and

persists through 2028

m HVLP4 copper foil supply-demand analysis
60,000 160%
50,006 145%
131%

40,000 130%

30.00¢ 115%
5%

FL L R e | . e 100%

10,000 . T

] 0%

2006E 2027E 2028E

— Total supply (annual} Total demand (annual)  —+—Supply demand ratio { =100% = undersupply)

Souree Morgan S1avley Hesearch eatimaies

FOUNDATION

Exhibit 3: Content, not units, will drive 84% of Al-related CCL
growth to 2030 (USS B)
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Exhibit5: A narrowing funnel — qualified supplier count at each
of the three layers (HVLP foil and CCL) by grade
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Exhibit 7:
in 2H26, driven by rising E-glass pricing, which has increased

We expect KB Laminates’ net profit to rise 97% HoH

~4x in the past year
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Executive Summary

Why read this report?

We provide a comprehensive understanding of what copper foil, and copper-clad
laminates are and how they fit into the PCB supply chain. In addition, we have built
a proprietary bottom-up model to model out the copper foil and copper-clad
laminates market (please reach out to us for the model).

We also broke down the copper foil, copper-clad laminate, and printed circuit
board content per Al system across the different Nvidia, AMD, TPU, and Trainium
architectures.

Al has completely overhauled the PCB supply chain, going all the way up to upstream
materials like CCL (key raw material used in PCB production), copper foil (used in CCL
production), as well as electronic glass cloth (used in CCL praduction) and others. ABF
substrates are also seeing similar tailwinds, but we have talked about that here, here, and
here. In this report, we focus primarily on CCL and copper foil, but also touch on glass
cloth.

We forecast the CCL market to grow at a 20% CAGR over 2025-30, to US$47B from
US$19B (2.5x). Unit and content growth both contribute. Al data center cluster
deployments lift volumes, while faster signal transmission speeds require upgraded CCL
to contain insertion loss and crosstalk, on top of a mix shift toward higher layer-count and
more complex PCBs.

Against this demand, we see high-end CCL as under-supplied. Only a handful of suppliers
globally are qualified for M8+ grades, including EMC, Panasonic, TUC, Doosan, and
Shengyi. Because CCL capacity is grade-agnostic in architecture, nameplate capacity
overstates effective high-grade supply, and M7/M8+ supply-demand is therefore difficult
to quantify with precision. The absence of a precise gap does not change the direction. We
expect high-end tightness to translate into firmer pricing and margin expansion for the
qualified incumbents.

In copper foil, we forecast the high-end HVLP4 market to reach US$2.8B by 2030, a
123% CAGR over 2025-2030, though off a de minimis base. HVLP4 (hyper very low
profile) foil is the enabling input for low-loss, high-speed CCL, and therefore a gating item
in the Al PCB supply chain.

Effective capacity rests with five suppliers today: Mitsui Kinzoku, Co-Tech, Furukawa,
Fukuda and Copper Foil Luxembourg at roughly 1,000t/month, with Mitsui alone at 41%
of 2026 capacity. Adding to that base is harder than nameplate suggests. Converting
HVLP2 lines is not one-for-one; the longer production cycle cuts effective output by more
than 40%. New lines require 6-12 months to ramp, and sit behind delivery queues for
surface-treatment equipment concentrated among a small number of Japanese suppliers.

We model demand rising to 39.2kt in 2027 from 12.3kt in 2026 (+218% y/y), and further
growing to 52.0kt in 2028 (+33% y/y). That would leave the market in a deficit of 31% by
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2027 and 20% by 2028. As such, we expect a handful of qualified producers to hold

meaningful pricing power over that window.

Our conclusion is that CCL makers that are able to secure the full input set of cloth, foil
and resin should hold pricing power over downstream customers.

As a result of our bottom-up analysis of CCL and its upstream materials, we expect the
PCB TAM to grow from US$58B in 2025 to US$135B by 2030, representing an 18%
CAGR.

Beyond discovery: Why high-end CCL stocks still have room
torun

We believe the market continues to underestimate the extent to which Al
infrastructure investment will expand end demand for copper-clad laminate. Our 2030
CCL total addressable market estimate of US$47B is meaningfully above market forecasts
of US$35-40B.

The key difference lies not only in our assumptions for Al server and data-center unit
growth, but also in the increasing material intensity of next-generation computing and
networking platforms. Higher layer counts, larger and more complex PCBs, faster data-
transmission requirements, and the growing use of premium low-loss and high-speed
materials should drive CCL content per system materially higher. This is all made possible
with more advanced copper foil with tighter surface-profile, signal-integrity, and reliability
requirements.

Structural demand is supported by capex. The spending backdrop still has more than a
year of visible growth in it. Qur house view on cash cloud capex now stands at US$1.2T in
2026 (+104% y/y) and US$1.6T in 2027 (+38% y/y) vs. consensus at US$1.39T for 2027.
This compares with buyside expectations of US$1.8T+ (including financial and operating
leases), suggesting there could still be meaningful room for further upward consensus

revisions.

CCL content is growing faster than Al-system units. The demand driver is a specification
ladder, not a single product cycle, and that distinction is what makes the cycle durable.
Layer counts on Al server motherboards are increasing with each generation to support
additional routing space for more signals as Al boards become more complex, while rising
signal and thermal demands also support the adoption of higher grade CCLs. Crucially,
each rung multiplies rather than adds, because moving up a grade changes the resin
chemistry, the copper-foil profile and the glass-cloth grade simultaneously. Content per
rack can therefore keep rising even if unit shipment growth moderates. The continuing
migration toward lower-loss grades is another reason the earnings opportunity may have

further to run.
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Exhibit 8: CCL TAM growth from 2025 to 2030 is primarily driven by content, rather
than units (USS B)
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The real scarcity is qualified, high-yield capacity. High-speed laminate is not a
commodity that can be replaced solely on price; materials must be validated for signal
loss, thermal reliability, dimensional stability and compatibility with specific PCB
fabrication processes. For example, an upgrade to M8 grade CCL is not a simple
incremental upgrade from M7. It requires simultaneous improvements in low-loss resin,
smoother HVLP copper foil, higher-spec low-Dk glass cloth, and much tighter
manufacturing tolerances. These changes narrow the process window, reduce throughput
and yields, and increase scrap, inspection, and qualification costs. At the same time, the
pool of suppliers able to produce M8 reliably at scale is much smaller, while Al-server
demand is accelerating, creating significantly tighter effective supply. That is why the M8
CCL ASP is more than double that of M7 grade CCL (Exhibit 9).

Once a material has been designed into a high-volume platform, changing it can require
renewed signal-integrity work, reliability testing and PCB-process validation. That creates
design-in persistence, and we believe a supplier's qualification at M9 (for example) should
be viewed as more than a one-generation design win; it creates a cumulative advantage for
the next material transition. By the time a CCL supplier is qualified for M9, it has already
demonstrated that it can meet demanding electrical, thermal, dimensional-stability, and
manufacturability requirements at commercial scale. it has also accumulated valuable
process data, refined production yields, and developed working relationships with the end
customer, PCB fabricators, and upstream material suppliers. When the end customer
begins evaluating M10 or higher-grade materials, the incumbent can build from a proven
technical and manufacturing base rather than starting the qualification process from
scratch.

This advantage is reinforced by earlier access to customer roadmaps and opportunities for
joint development. A qualified M9 supplier is more likely to understand the customer's
next-generation loss budget, stack-up constraints, reliability requirements, and production
timeline, allowing it to tailor its M10 product before broader qualification begins.
Customers also have an incentive to work with proven suppliers because changing
materials can require renewed signal-integrity modeling, PCB-process adjustments,
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reliability testing, and yield validation. M9 qualification therefore does not guarantee
success at M10, as each generation can reopen competition, but it meaningfully improves
the probability of qualification, shortens time to market, and creates a compounding
technological and commercial Lead.

Exhibit 9: Higher CCL grades are supported by a progressively smaller pool of capable
suppliers

ASP Index Companies that have capability
EMC, TUC, Panasonic, Doosan, Shengyi, ITEQ, KB Laminates, Nan Ya Plastics, Nan Ya

M7 1.0to 2.4 New Materials, Huazheng New Materials, Chang Chun, Isola

M7 1.1x EMC, TUC, Panasonic, Doosan, Shengyi, ITEQ, Nan Ya Plastics, Huazheng New
: Materials

M8 6.5x EMC, TUC, Panasonic, Doosan, Shengyi, Nan Ya Plastics

M9+ 12.1x EMC, TUC, Shengyi, Panasonic, Doosan
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As a result, our stronger industry-level demand outlook underpins our above-consensus

revenue and earnings estimates for the companies under our coverage.

Exhibit 10: MSe vs consensus
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Where are we in the cycle?

In our cycle framework, we place high-end CCL and HVLP copper foil at past the trough,
but still ahead of full earnings realization and peak-cycle conditions. Demand is being
driven by a multi-year migration toward higher layer-count PCBs and lower-loss materials,
while qualified supply remains constrained by long customer qualification cycles, lower
yields and upstream bottlenecks. We therefore expect mix, pricing and margins to improve
through 2027-28; however, the opportunity remains selective, as commodity-grade CCL
can stay oversupplied even as qualified high-end materials tighten, making this a stock-

selection cycle rather than a broad sector call.
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Exhibit 11: Sequencing the cycle
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Conclusion

We view the current demand cycle as being driven by a sustained rise in material
specifications rather than by a single product refresh. This distinction is important, as it
suggests the opportunity could be more structural and durable than previous electronics
cycles, which were often more dependent on unit shipments and shorter replacement
cycles.

In our view, the specification upgrades are also multiplicative rather than merely additive.
Moving to a higher-performance grade CCL typically requires simultaneous changes across
the material stack, involving more advanced resin systems, lower-profile copper foil, and
higher-grade glass cloth. At the same time, increasingly complex Al server and networking
architectures require PCBs with more layers, greater routing density, tighter signal-
integrity tolerances, and, in some cases, larger board dimensions. As a result, the value of
CCL, copper foil, and related materials used per system, or per rack, can continue to
increase even if the pace of server or rack shipment growth begins to moderate.

The main drivers of this content growth include:

* Migration toward higher-grade CCL. Rising data-transfer speeds, higher operating
frequencies, and greater thermal loads are increasing the need for low-loss, high-
speed CCL materials. As Al accelerators and networking systems move to faster
interconnect standards, electrical performance becomes increasingly sensitive to
dielectric loss, signal attenuation, and material consistency. This should support a
continued mix shift toward higher-grade CCLs with more advanced resin
formulations and tighter manufacturing requirements.

= Increasing PCB layer counts. Al servers, accelerator boards, and high-speed
switches require substantially more routing capacity to support a growing number
of processors, memory modules, power-delivery components, and high-speed
input/output channels. Higher layer counts allow designers to accommodate this
complexity while maintaining signal and power integrity. This increases the amount
of CCL and copper foil required per board and can also raise manufacturing
complexity and average selling prices.

Taken together, the continued migration toward higher-layer-count PCBs, lower-loss and
higher-speed CCL, more advanced copper foil, and potentially larger board formats should
support sustained growth in material content per system. We believe this specification-
driven upgrade cycle creates further revenue and earnings upside for the broader CCL and
copper-foil supply chain, particularly for suppliers that are already qualified on leading Al
server, accelerator, and networking platforms. This underappreciated content opportunity
is central to our positive industry view.
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Exhibit 12: MS estimates of CF/CCL/PCB content per Nvidia Al Exhibit 13: MS estimates of CF/CCL/PCB content per AMD Al
system system
|Nvidia (US$) GB300 VR200 VR300 [AMD (US$) MI4XX MISXX
[Total Copper Foil Content per rack $1,697 $5,164 $5,705 Total Copper Foil Content per rack $9,610 $9,734
[Total CCL Content per rack $6,695 $18,750 $35,601 Total CCL Content per rack $20,099 $37,268
Total PCB Content per rack $37,491 $91,227 $154,377

Total PCB Content per rack $66,143 $114,188
|Gen/Gen GB300 VR200 VR300
Total Copper Foil Content per rack 15% 204% 10% Gen/Gen MI4XX MISXX
Total CCL Content per rack 1% 180% 90% Total Copper Foil Content perrack - 1%
[Total PCB Content per rack 0% 143% 69% Total CCL Content per rack - 85%
Socrce Morgan Stavley Hosea ol pstimatsy TOlal PCB Content pEl’ rack - 73%
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Exhibit 14: MS estimates of CF/CCL/PCB content per TPU Al Exhibit 15: MS estimates of CF/CCL/PCB content per Trainium
system Al system
|TPU (USS$) TPUVZ  TPUVE  TPUW9 Trainium (USS$) T2 T3 T4
[Total Copper Foil Content perrack $1,783 $4,457 $4,657 [Total Copper Foil Content per rack $1,423 $3,266 $6,855
Total CCL Content per rack $6,550 $13,009 $32.288 Total CCL Content per rack $9,599 $10,218 $32,789
[Total PCB Content perrack $19474 $37,861 $87,906 [Total PCB Content per rack $24,500 $26,287 $84,770
|Gen/Gen TPUVY TPUvE TPUVS |Gen/Gen T2 T3 T4
Total Copper Foil Content perrack 150% 4% Total Copper Foil Content per rack - 129% 110%
[Total CCL Content perrack - 99% 148% [Total CCL Content per rack - 6% 221%
Total PCB Content per rack 94% 132%) Total PCB Content per rack -- 7% 222%
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Stock implications

Elite Materials Co. (2383.TW, OW, PT NT$8,400)

EMC is a global leader in high-speed, low-loss CCL, with dominant market share across all
major GPU and ASIC customer platforms. It continues to invest for future growth, with
capacity expected to grow from 5,850k sheets/month at the end of 2025 to 11,250k
sheets/month by the end of 2028, or 92% growth. Most of these capacity additions will
be to support advanced grade CCL demand (M8+) over the next few years, driven by rising
demand for Al-related systems. We therefore forecast EMC's revenue to grow at a 76%
CAGR in 2025-2028, but we expect net profit to grow at a faster rate of 117% over the
same period. On EPS, our forecasts for 2026-28 are NT$122.17, NT$266.24, and NT
$416.24, respectively.

Price target and valuation discussion: Our price target of NT$8,400 implies 20x CY28 P/
E or 0.36x PEG, which we think is fair vs. its three year average of 14x because of the
strong revenue and profit outlook driven by higher grade CCLs. In the higher grade CCL
segment, there are also less capable suppliers, so competition decreases.

The 20x CY28 P/E implied by our price target is slightly above the past 3Y average +1SD
of 19x, but much lower than the 32x recent P/E peak. We deem this valuation as fair,
because EMC is benefitting from an earnings growth cycle fueled by stronger Al server
CCL demand, EMC's own mix improvement and continued pricing adjustments, which
supports margin expansion from 29.8% in 2025 to 414% by 2028 and an EPS CAGR of
7% over 2025-2028, on our estimates. Our 20x CY28 P/E for EMC is also higher than our
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17x CY28 P/E for TUC, reflecting EMC’s leading position in the Al CCL market in terms of
both technology capabilities and production capacity. The stock is trading at just 12.8x
CY28 P/E, below EMC's past 3Y average of 14x and Shengyi's current valuation of 21x
CY28 P/E. Thus, we view the risk reward as attractive.

Taiwan Union Co. (6274.TWO, OW, PT NT$2,700)

TUC is another leading supplier of high-speed, low-loss CCL in Taiwan, though behind
EMC, with particular strength in high-end networking switches at 400G, 800G and above,
as well as growing exposure to Al ASIC platforms, including AWS Trainium from Trainium2
onward. Its M7+ mix is expected to rise from approximately 36% of sales in 2025 to 46%
in 2028, while capacity grows from 2,300K sheets/month at the end of 2025 to 5,300K
sheets/month by the end of 2028, an increase of approximately 130%. The richer product
mix and pricing adjustments should support gross-margin expansion from 22.7% in 2025
to 36.0% in 2028. Our forecasts for 2026-28 EPS are NT$40.17, NT$94 43 and NT$156.68,
respectively, implying a 138% CAGR over 2025-2028.

Price target and valuation discussion: Our NT$2,700 price target implies 17x CY28 P/E,
or 0.26x PEG, vs. TUC's three-year average of 13x. We think this premium is fair given the
rapid M7+ mix shift, capacity expansion and margin uplift, together with TUC's strong
networking franchise and growing hyperscaler exposure. Its position as the primary, if not
sole, supplier of thick-copper CCL used by a leading data-center power-solution provider
offers an additional differentiated growth and pricing lever.

The 17x CY28 P/E implied by our price target is in line with the past 3Y average +1SD of
17x. We deem this valuation as fair, because TUC is benefitting from an earnings growth
cycle fueled by stronger Al server/networking CCL demand, TUC's own mix improvement
and continued pricing adjustments, which supports margin expansion from 22.7% in 2025
to 36.0% by 2028 and an EPS CAGR of 138% over 2025-2028, on our estimates. The stock
is trading at just 8.6x CY28 P/E, below the past 3Y average -1SD of 9.4x. Thus, we view risk
reward as attractive.

Co-Tech (8358.TWO, OW, PT NT$730).

Co-Tech is the leading advanced copper foil company in Taiwan and one of the few
qualified suppliers of advanced RTF and HVLP3/4 copper foil and is emerging as the most
important second source to Mitsui for Al servers and high-end networking. The company
stopped supplying conventional HTE and standard RTF in 3Q26, redirecting its capacity
toward higher-value RG and HVLP products, while its HVLP4 officially entered the Nvidia
supply chain in 2025 and ramped up mass production in 2026. We model Co-Tech's
HVLP4 capacity increasing from less than 50 tonnes/month in 2025 to approximately 200
tonnes at the end of 2026, 700 tonnes at the end of 2027 and 800 tonnes at the end of
2028. This would increase its global capacity share from approximately 13% in 2026 to
21% in 2028, making it the second-largest supplier after Mitsui. Our forecasts for 2026-28
EPS are NT$9.34, NT$18.59 and NT$31.63, respectively, implying a 96% CAGR over 2025-
28.

Price target and valuation discussion: Our NT$730 price target implies 23x CY28 P/E, or
0.33x PEG, vs. Co-Tech's three-year average of 20x. We think the premium is fair given Co-
Tech's qualification moat, rapid capacity ramp and exposure to a structurally under-
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supplied market. We forecast global HVLP4 demand to exceed supply by approximately
31% and 20% in 2027 and 2028, respectively. Moreover, sellable HVLP4 capacity depends
on specialized surface-treatment equipment, tight process tolerances, production yields
and customer qualification, not simply installed nameplate capacity, which should limit
credible competition and support pricing power.

The 23x CY28 P/E implied by our price target is slightly above the past 3Y average of 20x.
We deem this valuation as fair, because Co-Tech is benefitting from an earnings growth
cycle fueled by stronger Al server/networking CCL demand, Co-Tech's cantinued mix
impravement (from HTE + RTF (RG) copper foils to advanced RTF (RG) + HVLP3+ copper
foils) and continued processing fee adjustments, which supports margin expansion from
21.8% in 2025 to 47.2% by 2028 and an EPS CAGR of 96% over 2025-2028, on our
estimates. The stock is trading at just 16.4x CY28 P/E, below Co-Tech's past 3Y average
20x. Thus, we view risk reward as attractive.

Kingboard Laminates (1888.HK, OW, PT: HK$75).

KB Laminates is the world's largest CCL producer by volume and is differentiated by its
vertical integration across copper foil, glass yarn and cloth, epoxy resin and paper-based
materials, providing advantages in cost, supply security and production planning. Although
its current product mix remains weighted toward commodity FR-4, with less than 5% of
capacity allocated to M6+ products, KB is moving up the specification curve. Its first 350K
sheets/month of M6+ capacity is scheduled to come online in TH27, followed by another
350K sheets/month in TH28, while a new 21,000-tonne high-frequency and low-loss
copper-foil plant is expected to start production in mid-2027. We forecast FY25-28
revenue to grow at a 42% CAGR and net profit at a faster 91% CAGR. Our FY26-28 EPS
forecasts are HK$2.73, HK$4.51 and HK$5.40, respectively.

Price target and valuation discussion: Our HK$75 price target implies 14x CY28 P/E, or
0.7x PEG, modestly above its three-year average of 12.8x. We think this is fair given the
profit-growth outlook, the cost and supply-security benefits of vertical integration, and
the earnings optionality from its M6+ expansion. However, KB should trade at a lower
multiple than the leading high-end CCL suppliers until advanced grades become a
meaningfully larger part of its mix, as commaodity FR-4 remains its core market and its
high-end qualification position is still at an earlier stage.

The 14x CY28 P/E implied by our price target is slightly above the past 3Y average of
12.8x. We deem this valuation as fair, because KB Laminates is benefitting from an
earnings growth cycle fueled by price hikes of its FR& CCLs and glass cloth, as well as its
gradual penetration into the higher-end CCL material market, which supports margin
expansion from 19.6% in 2025 to 41.7% by 2028 and an EPS CAGR of 91% over 2025
2028, on our estimates. That said, we believe the company remains more of a cyclical play
compared to its Taiwanese peers including EMC and TUC. Thus, we view the 1x re-rating
vs. its past 3Y P/E average as fair. The stock is trading at just 8.5x CY28 P/E, below its past
3Y average of 12.8x. Therefore, we view risk reward as attractive.

To get more broad range of Al materials, please see this report: Al Infrastructure: The
Materials Super-cycle
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Exhibit 16: Key Greater China CCL and Copper Foil Suppliers' P/Es since 2023

Key Greater China CCL and Copper Foil Suppliers
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What are the key risks?

A slowdown in Al infrastructure investment over the next several years.
Demand for high-end copper foil and copper-clad laminate is increasingly tied to Al
servers, networking equipment, and data-center expansion. A moderation in
hyperscaler capital spending, slower growth in Al workloads, or longer server
replacement cycles could weaken demand and delay expected capacity utilization.
Company-specific execution or yield challenges. Lower-than-expected yields
could result in higher unit costs and a slower margin recovery. This may create a
gap between reported profitability and market expectations, particularly during
the qualification and initial mass-production stages.

Failure to qualify for next-generation materials platforms. Suppliers must
typically undergo customer qualification processes before their products can be
used in new server, switch, and accelerator platforms. An inability to meet
increasingly stringent requirements for signal integrity, thermal performance,
dimensional stability, or reliability could cause a supplier to miss an entire product
cycle and lose share in higher-margin applications.

Competition from Chinese suppliers. Continued investment by Chinese copper
foil and CCL manufacturers could increase competition in higher-grade segments.
Constraints in upstream raw-material supply. Shortages in materials such as
glass cloth, specialty resin, and copper foil could limit production volumes.
Faster-than-expected adoption of co-packaged optics. A more rapid transition to
co-packaged optics could shorten electrical signal paths and reduce the need for
certain high-speed PCB interconnections within networking equipment, resulting in
a downgrade of CCL material used, therefore reducing some content opportunity
of premium low-loss CCL and copper foil.

Copper price changes. In estimating the TAM for copper foil and CCL, we have not
assumed any specific movement in copper prices over the next few years. Instead,

we have held copper prices constant at current levels.
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PCB Supply Chain Flow Chart

Exhibit 19: The PCB Supply Chain Flow Chart
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Al-Related Demand Will Add Over US$70B to the PCB

Market

We estimate the global PCB addressable market will grow at an 18% CAGR between
2025 and 2030, increasing from US$58B to US$135B. This expansion will be driven
overwhelmingly by demand from Al and data-center infrastructure. As shown in Exhibit
22, the Al and data center-related PCB market is expected to rise from US$13B in 2025 to
US$86B by 2030, more than a sixfold increase. Its share of total PCB industry revenue
would therefore increase from roughly 20-25% in 2025 to 64% by the end of the decade.
On these assumptions, Al and data-center applications account for essentially all of the
industry's net growth over the period, while demand across the remaining end markets is
broadly stable.

The opportunity is also expected to be diversified across end segments. Grawth should
extend across PCBs used in general servers, GPU servers, custom ASIC servers,
networking switches, and optical modules as demand continues to grow across the board
and computing clusters continue to scale and grow. In addition to higher shipment
volumes, these applications carry significantly greater PCB content per system, reflecting
larger board sizes (potentially), higher layer counts, more advanced materials, tighter
electrical requirements, and more complex manufacturing processes. The combination of
volume growth and rising PCB value per system underpins the sharp expansion expected
in the Al and data-center segment through 2030.

Exhibit 20: We cstimate the global PCB TAM will grow at an 18% CAGR, from USS58B
in 2025 to USS1358 in 2030
Global PCB TAM (US$ B)
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Exhibit 22: We estimate Al/data center-related PCB TAM to
grow at a 45% CAGR in 2025-2030
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Advanced Al PCB manufacturing requires a longer cycle

Advanced Al server PCB takes 2.2x longer to produce than a normal PCB: Based on our
assumptions, the end-to-end lead time for an advanced Al PCB is approximately 100 days,
or 14 6 weeks, compared with 46 days, or 6.6 weeks, for a conventional multilayer PCB.

This represents an incremental lead time of 56 days, or eight weeks, meaning an Al PCB

takes 2.2x as long to produce and deliver to the ODM.

* Transportation lead times are assumed to be the same for both products, so the

full difference reflects the longer manufacturing cycle for the advanced Al PCB.

The additional lead time consists of approximately 15 days for glass-cloth

production, 11 days for CCL production, and 30 days for PCB fabrication.
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The primary driver is the greater manufacturing complexity of the advanced Al PCB.
Higher-performance materials, including low-Dk+ glass cloth and HVLP+ copper foil,
require longer production cycles, although these materials are produced in parallel and
therefore do not add to lead time sequentially. The largest difference arises during PCB
fabrication. Our estimate assumes an Nvidia-grade compute board with 22 layers and five
lamination cycles, compared with a conventional 12-16-layer multilayer board requiring a

single lamination cycle.

Each additional HDI build-up cycle may involve another round of lay-up, lamination,
coaling, laser drilling, copper plating or via filling, imaging, and inspection before the next
layer sequence can begin. Advanced Al boards also require tighter layer-to-layer
registration, finer circuitry, stricter impedance control, and more extensive quality
assurance. Together, these requirements extend the manufacturing cycle and increase the
risk of yield loss or rework.

Exhibit 24: Advanced Al PCB takes 2 2x more time to produce than a normal PCB

END-TO-END PRODUCTION TIMELINE OPERATING WEEK (7 DAYS)
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Regional PCB Supply Chain Scorecard

Investors often look at technology from a regional perspective, and so we

collaborated with various analysts covering different stocks to put together the below

scorecard, which we think captures the value of each company and how they position

relative to each other. We believe these six factors best capture how investors should

value these companies, in no particular order: 1) pricing power, 2) Al mix, 3) capital

efficiency, 4) market concentration, 5) supply tightness, and 6) China substitution risk.

Pricing power. The ability to raise or maintain prices and mix through the cycle
without sacrificing volume. This is distinct from passing through input-cost
inflation, which most suppliers can do. It is the clearest evidence that a company
captures the value it creates rather than ceding it to customers. A score of 5
indicates pricing gains even in a downturn; a 1indicates that price is the primary
basis of competition.

Al mix. We assess the share of revenue and profit attributable to Al and
accelerated computing, including exposure to both ASIC- and GPU-based
platforms. The scoring is straightforward: a score of 5 indicates that substantially
all revenue and profit are Al-related, while a score of 1indicates exposure of less
than 10%.

Capital efficiency. Returns on invested capital and cash conversion measured
against the capital intensity required to grow. There are several companies that can
hold pricing power, sit in a tight market, and enjoy a genuine qualification moat,
but may differ on capital efficiency. We measure ROIC against cost of capital across
a full cycle rather than at a peak year.

Market concentration. The degree of supplier cansalidation, measured through
top-one and top-three market share, the number of suppliers customers could
realistically qualify, and the stability of those positions. Concentration matters
because it underpins many of the other factors: fragmented markets tend to
compete on price, making durable pricing power difficult to sustain.

Supply tightness. The current and expected balance between demand and
available capacity, assessed through lead-time trends, customer prepayments and
long-term agreements. Tight supply can temporarily support pricing and margins,
making an atherwise ordinary business appear structurally stronger than it is. We
therefore place greater weight on the capacity pipeline than on current lead times:
capacity scheduled to come online over the next two years is often a better
indicator of exit-cycle margins than today's order book.

China substitution risk. The risk that qualified domestic Chinese suppliers or
localization policies displace revenue. This is primarily a terminal value
consideration: whether the company's addressable market in China remains intact
over a five-year horizon. We assess China revenue exposure and its trend, the
qualification status of domestic competitors, the size and direction of the technical
gap, explicit localization targets, and barriers to entry such as tooling, intellectual
property, materials purity and export controls. The score is inverted: a 5 denotes
severe risk and is entered into the composite as 6 minus the score, reducing the
overall result.
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Under this framework, Ibiden scores the highest (4.50), and should be the most favored
stock in this PCB/Substrate pool. Our analyst Shoji Sato has an Overweight rating on
Ibiden, with a price target of ¥27,500. Ibiden: F3/27 1Q Results: Double Upgrade to OW (4
Aug 2026), and Shennan Circuits score the lowest (2.00). Shennan Circuits Co Ltd: 2Q26
earnings call takeaways (27 Aug 2026). We have an Equal-weight rating on Shennan
mainly due to valuation, with Shennan trading at 28x CY27 P/E vs Gold Circuit, where we

have an Overweight rating, and trades at a more favorable valuation of 15x CY27 P/E.

Exhibit 25: Positioning across PCB, IC Substrate and Upstream Materials
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Copper Clad Laminate (CCL): The Backbone of Electronic

Inter-connectivity

How big is the market and who are the key players?

The CCL market has gone through a few cycles over the past decade. CCL is a broader,
more standardized materials market, so market value reflects more than PCB unit
demand. It also captures the pass-through of copper fail, glass fabric and yarn, epoxy resin,
and other input costs, as well as shifts in mix from canventional FR-4 toward higher-value
low-loss, high-speed, high-frequency, and specialty materials. As a result, headline sheet
capacity can appear ample even when supply remains tight in the highest-performance
grades, where customer qualification limits effective availability.

During 2016-17, the CCL market benefited from both a broad electronics upcycle and
tightening upstream supply. Demand was supported by rising electronics content in
automobiles, greater adoption of smart-home appliances, and wider LED penetration. At
the same time, electrolytic copper foil capacity was diverted toward lithium battery
applications, while electronic-grade glass yarn and fabric, epoxy resin, and other inputs
also became scarce. This allowed laminate suppliers to push through several rounds of
price increases, lifting the CCL TAM from US$10B in 2016 to US$12B in 2017. The increase
reflected higher input costs and price pass-through as much as stronger underlying
demand. But through 2018-19, input supply normalized, smartphone volumes plateaued,
and the geopolitics disrupted ordering patterns, and a lot of the pricing uplift faded, which
left the market largely flat at US$12B.

Covid-19 drove a sharp reset in CCL demand and pricing in 2020-21. Production was
disrupted early in the pandemic, but demand rebounded in 2H20 as WFH and more time
at home lifted sales of PCs and home electronics, while automotive and smartphone
demand also recovered. Growth broadened in 2021 across consumer electronics, PCs,
servers, home appliances, and new-energy vehicles. The resulting strain on laminate and
raw-material supply led to several rounds of price increases and a marked improvement in
producer margins. The CCL TAM rose from US$11B in 2020 to US$19B in 2021. This was a
broad cyclical surge in demand and pricing, rather than the start of a structurally Al-driven
upcycle.

The tight market in 2021 was followed by a two-year inventory and capacity
correction. CCL suppliers added capacity in response to the shortage. This is evidenced by
key CCL suppliers' capex rising from US$397M in 2020 to US$560-570M in 2021-2022,
before falling to US$346M in 2023 ( Exhibit 28 ). But by the time it came online, consumer
electronics demand had normalized, channel inventories were being reduced, and raw
material prices were falling. Shipments and selling prices weakened in 2022, with
conditions deteriorating further in 2023 as excess capacity and intense competition
pushed prices down faster than production costs, leaving many producers loss-making.
The CCL TAM fell from US$19B in 2021 to US$16B in 2022 and US$13B in 2023. The
pressure was concentrated in standard and lower-end grades, while high-frequency, high-
speed, and other higher-value products continued to gain share.
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The CCL market began a two-speed recovery in 2024-25, led by Al and automotive
electronics. Industry inventories normalized, consumer-electronics demand improved
gradually, and downstream customers resumed restocking. Demand from automotive
electronics and Al-related applications outpaced the broader market, prompting suppliers
to continue shifting their portfolios toward higher-end products. As a result, commodity
FR-4 recovered only modestly, while low-loss and high-speed materials used in Al servers,
conventional servers, switches, and data storage saw a stronger rebound. Based on the
TAM series provided, the market grew from US$15B in 2024 to US$19B in 2025.

We expect to see a broader adoption cycle for Al and high-speed CCL over 2026-2030.
Al servers and accelerators require more, larger, and higher-layer-count PCBs, while next-
generation switches, silicon-photonics modules, storage infrastructure, edge Al, and rising
electronics content in vehicles are pushing laminate requirements higher. These
applications require lower signal loss, tighter dielectric control, better thermal
performance, greater dimensional stability, and higher reliability, driving demand for
customer-qualified high-speed materials. Based on our estimates, we forecast the CCL
TAM to reach US$478 by 2030, implying a CAGR of 20% from 2025.

We would therefore characterize the current CCL cycle as selectively bullish rather than
uniformly bullish. The more relevant indicators are high-end product mix, customer
qualification, manufacturing yield and pricing power in low-loss and high-speed grades, not
conventional laminate capacity utilization alone. Commodity CCL can remain oversupplied
and price-sensitive even while qualified Al-related materials tighten. This should make the
current cycle more company-specific, and potentially more durable, than the broad
pandemic-era surge.
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Periods Description

Period | (2016-2018): Copper-  CCL demand was mainly driven by smartphones, notebooks, and consumer electronics, with servers and
foil diversion and broad networking making up a relatively small portion of the mix, Most products were standard FR-4 and mid-Tg. The
materials tightness step-up in 2017 was largely cost-driven, as electrolytic copper foil capacity shifted toward lithium battery foil and
electronic-grade glass fabric tightened, allowing suppliers to raise prices.

Period Il (2018-2019): Global smartphone volumes saturated and began to decline, while the trade war disrupted order patterns. At the
Saturation and price give-back same time, copper foil and glass fabric supply normalized, reversing much of the pricing gains seen in 2017.
Continued capacity additions in standard-grade CCL in China kept industry returns at commodity-like levels, leaving
the market broadly flat in value terms for three years.

Period 11l (2019-20). The quiet  China’s 5G base-station rollout and the server platform upgrade cycle marked the first real shift toward product
inflection - 5G, high-speed differentiation in CCL. Low-loss and high-frequency grades required more advanced materials, including PPO and
servers and early HPC hydrocarbon resin systems, low-Dk glass fabric, and low-profile copper foil. Although the segment remained small,
it allowed suppliers to earn a premium for technical capability rather than compete solely on price. With that said,
total market value still fell in 2020, driven by weakness in smartphones, autos, and industrial applications in the first
half, along with multi-year low copper prices.

Penod IV (2020-2022): Demand  Demand from nolebooks, tablets, TVs, garming, and networking surged al the sarme time thal copper foil, epoxy
shock and cost-push spike resin, and glass fabnic were in short supply. Suppliers implemented multiple rounds of price increases, lead imes
lengthened, and cuslomers began double-ordening. Market value rose 73% to US$19B in 2021, although much of
the increase reflected cost pass-through and nventory build.

Period V (2022-2024): From 2HZ2, consumer electronics entered a sharp destocking cycle, China's 5G rollout slowed, and copper, resin,
Destocking and price reset and glass costs fell in tandem. As an upstream input to PCB production, CCL felt the correction earlier than the rest
of the supply chain. Market value declined for two straight years, reaching a trough of US$13B in 2023, Standard
grades returned to intense price competition, while high-speed products were more resilient, supported by server
demand and the early build-out of Al infrastructure,

Period V| (2024-2026): The recovery began in 2024, driven by Al, high-end servers, and networking, while PC and broader consumer
Bifurcated recovery turns broad- demand improved only modestly. By 2025-26, the gap between high-end and standard grades had narrowed. Key
based inputs for advanced CCL, low-Dk glass fabric, HVLP copper foil, and PPE resin, also become constraints on overall

industry output. As upstream suppliers shift production capacity toward higher-end, standard grades (ie. E-Glass)
tightened as well, allowing price increases to spread across the industry. Market value returned to its 2021 peak in
2025, but with a fundamentally different product mix.

Period VII (2026-30): Al diffusion  Al/data center-related CCL content per rack continues to rise as boards become larger, layer counts increase, and
cableless architectures shift more of the interconnect into the PCB. Each new platform generation raises the
technical bar and narrows the pool of qualified suppliers, reversing the commoditisation seen from 2012 to 2019.
Supply is slow to respond, given the multi-year lead times for glass fabric, high-end copper foil, and CCL lamination
equipment. We expect the market to grow from USS19B in 2025 to USS47B by 2030, with high-speed and high-
frequency grades contributing most of the incremental value.
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Exhibit 26: We forecast CCL TAM to grow materially over the next few years driven
primarily by Al/data center-related demand
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Al reshaping the CCL market: A US$30B data-center
opportunity by 2030

We estimate the global CCL addressable market will grow at an approximate 20%
CAGR between 2025 and 2030, increasing from around US$19B to US$47B. This
expansion is expected to be driven overwhelmingly by Al and data-center infrastructure.
As shown in Exhibit 29, the Al and data-center-related CCL market is projected to rise
from US$4B in 2025 to US$30B by 2030, representing a 47% CAGR, or close to sevenfold
growth. Its share of the overall CCL market would consequently increase from 23% in
2025 to 63% by the end of the decade. On these assumptions, Al and data-center
applications would contribute US$26B of the industry's US$28B net growth over the
period, or 90%, while demand from other end markets remains broadly stable at
approximately US$15-18B.
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In addition to higher shipment volumes, these applications carry greater CCL dollar
content per system due to more complex board designs, higher layer counts, and larger
board sizes (potentially), which drives increased laminate usage, and greater adoption of
higher grade low-loss and high-speed CCLs. The combination of continued compute
cluster deployment, rising CCL content per system, and a mix shift toward higher-
performance materials underpins the sharp expansion expected in Al and data-center-
related CCL demand through 2030.

Exhibit 29: We expect the Al data center-related CCL TAM to grow ata 4/% CAGR in
2025-2030
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Exhibit 30: Al/data center-related CCL mix will rise to 63% by Exhibit 31: MS estimates on the breakdown of different end
2030 segments of the Al/data center-related CCL TAM
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Structural growth drivers

Higher-grade CCLs reduce dielectric loss and improve signal integrity at the high
frequencies used by Al accelerators, HBM, PCle, and high-speed networking. Taking
Nvidia's platform roadmap as an example, the earlier eight-GPU HGX systems used M&/
M7-grade CCL across both the Ampere and Hopper generations. With Blackwell, M8
became the primary grade used in NVL72 systems. Rubin is expected to bring another
modest step-up: most PCBs should remain on M8, while selected boards, such as the
midplane, move ta M8.5. Looking further ahead, we expect Feynman to drive another
upgrade toward M9/M10 materials (Exhibit 32).

The progression reflects the rising electrical and thermal demands of Al servers. As data
rates increase and power density climbs, the PCB laminate plays a more critical role in

maintaining signal integrity, managing heat, and ensuring system reliability.

However, better material does not reduce the number of electrical connections that
must be routed. Al boards are becoming larger and more complex, with wider memory
buses, more accelerator-to-accelerator links, dense BGA packages, and thousands of high-
speed signals. Designers therefore need additional signal layers to provide enough routing
space while maintaining controlled impedance, limiting crosstalk, and giving critical signals

clean ground references.

Al systems also require increasingly demanding power-delivery networks because
accelerators consume very high currents at low voltages. More power and ground planes
help reduce resistance, inductance, and voltage fluctuations, while also improving
electromagnetic shielding and heat spreading. Higher-grade CCLs and higher layer
counts are therefore complementary: the CCL supports faster signal transmission, while
the additional layers handle greater routing density, power demand, and overall system
complexity.

Exhibit 32: Nvidia Al Systems’ CCl Fvolution
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Exhibit 33: Nvidia CCL content per rack is increasing with each generation of Al rack

CCL ASP per board (US$) GB300 VR200 VR300
Compute PCB $107 $146 $251
Switch PCB $150 $520 $1,313
Midplane PCB $0 $212 $276
BlueField PCB $0 $47 $101
ConnectX PCB $0 $47 $101
Other peripheral PCB

GB300 VR200

GB300 VR200
Compute PCB $3,863  $5,245  $9,026
Switch PCB $1,348 $4,680 $11,813
Midplane PCB $0  $3,819  $4,961
BlueField PCB $0 $853 $1,812
ConnectX PCB $0 $3,411 $7,247
Other peripheral PCB $1,485 $742 $742
otal CCL Content per rack $6,695 $18,750 $35,601
Difference 1% 180% 90%
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Rubin Ultra reopens the PTFE box

Based on our supply chain checks, Nvidia had initially planned to adopt PTFE CCL for the
very high-layer-count midplane in its Kyber architecture. With Kyber now delayed, and
Rubin Ultra no longer expected to use that architecture, as previously discussed, the focus
has shifted back to the Oberon architecture. Nvidia is again evaluating PTFE for Rubin
Ultra on Oberon, with adoption most likely to begin on the switch-tray boards, though
actual adoption remains uncertain. At this stage, our checks have not indicated that either
the midplane or the smaller in-tray boards will move to PTFE CCL.

Potential solutions:

» Hybrid PTFE: PTFE CCL cores (potentially with no glass cloth) paired with M9
prepregs. Here we see Shengyi camp competing against an Elite Material + Taiflex
(8039.TW, not covered) camp.

* Pure PTFE: modified PTFE CCLs engineered to improve processability.

* Pure M9: M9 built on Q glass, i.e. what we would call the “real M9."

¢ Pure M10: the least likely of the four.

Advantages of PTFE

* Best signal performance: the lowest Dk and Df of the mainstream options, below
even standard M9-class CCLs. This matters most where insertion-loss budgets are
tightest, i.e. the highest speeds and highest layer counts.

» Stable electricals: the low Dk/Df hold up across frequency and temperature, and
PTFE absorbs very little moisture, so performance is stable in use.

* Less dependence on Q glass: because PTFE's intrinsic dielectric constant is already
very low, reaching the target Dk requires less (and in some hybrid constructions,
none) of the expensive, supply-constrained Q glass. That is both a cost lever and a
supply-security benefit.

Disadvantages of PTFE

» Mechanically soft: low modulus makes it difficult to handle and to hold to
tolerance.

« Difficult lamination: PTFE does not flow like a thermoset, so bonding needs either
very high temperatures or lower-melting fluoropolymer (such as PFA
(polyfluoroalkoxy))/thermoset bond layers; its high, non-linear CTE stresses
copper adhesion and complicates layer-to-layer registration, and pressing typically
requires vacuum or an inert atmosphere with longer cycles.

« Difficult drilling: the soft, gummy resin tends to smear and can tear, and any
ceramic filler is abrasive on tooling. Also, the hole wall will not accept electroless
copper without an added activation step (sodium etch or plasma) on top of normal
desmear,

= Higher cost and qualification risk: materials and fabrication are both more
expensive, the qualified supply base is narrower, and yields at very high layer

counts carry risk.
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Net, PTFE offers the best electrical headroom, but the processing and cost penalties are
real, which is why hybrid PTFE and a “real M9" remain credible alternatives rather than
PTFE being a foregone conclusion. On adoption, nothing is confirmed at this stage, but the
outcome warrants close monitoring, as adoption of a PTFE-based solution could
materially reshape the market-share split among the relevant materials suppliers, though
we believe the overall CCL TAM growth remains unimpeded by this technology shift.

If adoption of a PTFE-based solution materializes, we view Shengyi as a key beneficiary.
Shengyi has an established track record in producing PTFE CCLs for high-frequency
applications, including automotive millimeter-wave radar, ultra-high-frequency satellite
communications, and certain defense applications. The company is also working with
several PCB vendors to develop PTFE CCLs for high-layer-count PCBs used in NVIDIA
server systems.

We also see EMC competing for share in next-generation Nvidia switch board materials.
For hybrid PTFE solutions, EMC partners with Taiflex (8039.TW, not covered), which
contributes PTFE-related expertise, while EMC supplies M8-and-above prepregs that
provide the structural support for the overall CCL. However, EMC's addressable market
could shrink if it continues to source PTFE materials externally. This would represent a
change from the current generation of Nvidia switch board CCLs, for which EMC

manufactures a decent share of the CCL in-house.

By contrast, we see limited risk to TUC. TUC has traditionally not been a CCL supplier for
Nvidia-branded products and has relatively limited direct exposure to Nvidia. Its main
exposure comes from supplying CCLs for CPU motherboards in Nvidia HGX systems,
where ODMs have discretion over PCB and CCL supplier selection. TUC's core exposure is
instead to the high-end networking and ASIC server CCL markets, where we believe the
likelihood of meaningful PTFE CCL adoption in server or networking-switch PCBs remains
low over the medium term. We would therefore view any share-price pullback driven by
investor concerns over PTFE adoption as a buying opportunity.

Exhibit 34: Taiflex's PTFE CCL stack-up — free of fiberglass with ultra low Df

Cul/3~1/20z

PTFE 5~30mil

Cul/3~1/20z

Source Tadlos
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CCL price drivers

CCL pricing rises with each performance grade because the underlying material
requirements become more demanding. The transition from M2 to M10 typically involves:

* lower-loss resin systems,

» smoother copper foil,

* higher-specification glass cloth, and

* tighter tolerances for dielectric thickness, copper roughness, and material
consistency.

These improvements are necessary to support higher data rates and maintain signal
integrity, but they also increase both raw-material costs and formulation complexity.

Production costs also increase as manufacturing specifications become more stringent.
Higher-grade CCLs require tighter control over coating, lamination, curing, and inspectian,
while narrower process tolerances can reduce throughput and yield. Defects or variations
that may be acceptable in lower-grade products can disqualify a sheet intended for high-
speed applications, resulting in higher scrap rates and quality-assurance costs. Customer
qualification is similarly more rigorous, covering electrical performance, thermal reliability,

dimensional stability, and compatibility with advanced multilayer PCB processes.

The resulting ASP progression, from 1.0x for M2 to around 17x for M10, which reflects a
cost curve that becomes increasingly steep at the highest grades. Incremental
improvements in dielectric loss and conductor-related signal loss require
disproportionately greater investment in materials, process control, equipment, and
technical expertise.

High-grade CCLs also tend to have lower production volumes and fewer qualified
suppliers, limiting economies of scale and supporting stronger pricing. As a result,
premium CCL pricing reflects not only higher value material inputs and higher production
costs, but also the value of enabling next-generation Al, networking, and high-performance

computing systems.
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Exhibit 35: Higher-grade CCL is materially more expensive per sheet, reflecting greater
manufacturing complexity and lower production yields

CCL ASP by grade
17.3x
12.1x
|
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What are the key risks?

Al demand may be structural but not linear. Hyperscaler investment can remain on a
long-term upward trend while quarterly hardware demand remains volatile. Accelerator
launch delays, power and cooling constraints, networking bottlenecks, changes in server
architecture or a temporary digestion of previously installed capacity could shift PCB and
CCL orders between periods. Because CCL sits relatively far upstream in the supply chain,
inventory adjustments by PCB makers and distributors can amplify changes in end
demand. Investors should monitor customer inventory days, lead times, order
cancellations and PCB production rather than relying only on headline cloud capex.

Qualification leadership is valuable, but not permanent. Qualification creates
incumbency, but not entitlement. A supplier qualified for a leading material grade today
enters the next development cycle with meaningful advantages: validated resin and
copper systems, accumulated production data, established yields, familiarity with the
customer's PCB process and earlier access to next-generation design requirements. These
factors should improve the probability of winning next-generation CCL business and can
shorten the time required to move from development to commercial production.

Nevertheless, each platform transition can partially reopen the competitive process. The
customer may change its loss budget, glass composition, copper-foil requirement, stack-
up, thermal specification or sourcing strategy, while also introducing additional suppliers
to reduce concentration risk. A delayed qualification, reliability failure, inconsistent batch
performance or inability to ramp qualified output can result in lost supply share. Given the
size and concentration of leading Al platforms, missing one major qualification can affect
revenue growth, product mix and margins for several quarters, even if the supplier
remains competitive elsewhere.

Chinese entry at the top end. Shengyi and KB Laminates are expanding high-grade CCL
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capacity with Shengyi being the front-runner, securing Nvidia M8 qualification, at least.

The near-term risk is not necessarily that Shengyi or Kingboard immediately displaces
current leading CCL incumbents on the most technically demanding layers of a flagship
Nvidia or ASIC platform. Competition may initially emerge through domestic China Al
systems, less critical boards and layers, or second-source positions at global customers.
That can still be economically significant: a broader qualified supplier base may limit ASP
premiums, accelerate annual price reductions and dilute the share gains currently assumed
for Taiwanese leaders. Qver time, experience gained in M7- and M8-class products can also
help competitors clase the gap at higher grades.

Upstream bottleneck and constraints. At advanced CCL grades, the relevant bottlenecks
are no longer generic fiberglass cloth, copper foil and resin. Suppliers require low-Dk, or
quartz-based glass cloth; ultra-low-profile HVLP copper foil; and specialized low-loss resin

systems.

* Glass cloth is particularly difficult to expand because advanced products require
proprietary glass compositions, precise fiber drawing and highly uniform weaving
and spreading. Toyota Industry's limited monthly output of air-jet weaving looms,
would limit the output of new electronic-grade glass-cloth capacity expansion.

* High-end copper foil faces a similar constraint. As signal frequencies increase,
smoother copper is needed to reduce conductor loss, but the foil must still
maintain sufficient adhesion to the resin system through repeated thermal and
manufacturing cycles. This makes HVLP foil materially harder to produce than

conventional foil.

Upstream tightness is therefore a two-sided factor for CCL suppliers. Scarcity can support
ASPs and reinforce the value of qualified capacity, but it can also prevent manufacturers
from converting strong orders into shipments.

CPO adoption presents a longer-term risk to the premium CCL thesis. Its main
advantage is that it reduces the electrical losses premium laminate grades are designed to
address. By placing optical engines within millimeters of the switch ASIC, rather than
sending high-speed signals across longer PCB traces, CPO could reduce the need for ultra-
low-Dk/Df materials such as M7 to M10. In effect, part of the signal-integrity challenge,
and the associated value, would shift from the system board to the package substrate and
interposer, potentially moving some margin capture from CCL suppliers to substrate and
advanced-packaging players.

The risk is unlikely to be immediate. CPO still faces challenges around cost, yield,
reliability, and thermal management, while pluggable optics remain the dominant
architecture. We therefore view CPO as a multi-year risk to the pace of premium-grade
CCL adoption, rather than a near-term threat to the supply tightness expected in 2026.
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Implications for Japan CCL

Panasonic Holdings (6752.T) EW, covered by Kazuo Yoshikawa

Panasonic’s multilayer circuit board material MEGTRON is positioned to benefit from the
ongoing shift toward higher-performance CCL materials. In the current mix, products up to
MEGTRON 6 account for roughly 60%, while M7 and M8 account for around 40%.
MEGTRON 6 and earlier generations are mainly used in general-purpose servers, but
partial adoption of MEGTRON 9 and next-generation MEGTRON X has already begun,

reflecting demand for higher-performance applications.

Panasonic noted that it can flexibly switch production across grades using common
production equipment. Going forward, the company plans to expand production capacity
and further develop next-generation areas, including substrate-related applications, to
differentiate its offerings. Panasonic plans to more than double capacity for high-
performance multilayer circuit board materials from FY3/26 to FY3/31 and allocate
approximately \60bn to circuit board materials over FY3/27-FY3/29. The company is
expanding production capacity across three global sites and is evaluating further
investment.

The company also noted that MEGTRON adoption is expanding beyond motherboards and
substrates into automatic test equipment, supported by strong demand from a leading
ATE manufacturer. Although material costs are rising, Panasonic has raised prices several
times this year to pass these increases through to customers (Panasonic Holdings: Group
Call with Management: Al Demand Spilling Over + Price Increases (2 Aug 2026)).
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Al Server PCB/CCL Specs

Exhibit 36: Nvidia Al server CCL specs
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CCL 5 [T——~ Varyl 55 (WG} Utra lowedoss (M7) Edreme |ow-kss (M3) + Low  Ealreme knw-loss (M8} + Low. Ealfeme Dw-ioss (MB) ¢ Low-  Extieme low-ioss (M) ¢ Lows
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Exhibit 37: ASIC server CCL specs

G o TPUVT TPUvE TPUvEt
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Market development and competition

For two decades, PCB/CCL copper foil has been both cyclical, tracking electronics
production, and technology-driven, with premium grades pulling away from commodity
foil as customers demand thinner, smoother, more consistent material. What has changed
is where the performance frontier sits.

Phase 1(2016-2018): EV batteries drew attention away

Between 2016 and 2018, electric vehicles (EVs) became the industry's main source of
incremental growth as PC and smartphone demand plateaued. Most new investment
therefore flowed into EV battery foil, which created a short-lived circuit foil shortage in
2016-17 and allowed suppliers to raise prices. Circuit foil itself advanced more quietly
during this period, driven by interconnect and data-transmission requirements rather than
headline volume. The qualities that would later define premium foil — surface
smoothness, low defect rates, and high yield — were already beginning to improve.

Phase 2 (2018-2019): The circuit foil shortage eased

In 2018-2019, the supply-demand imbalance in the circuit foil market normalized as
capacity increased and demand across PCs, smartphones, and servers stagnated. Copper
prices and suppliers' processing fees fell sharply as a result, leading to two years of
declining profitability for circuit foil suppliers.

Phase 3 (2020-2022): The COVID-19 demand surge

During COVID quarantines, work-from-home needs drove a sudden surge in demand for
notebooks, tablets, gaming devices, servers, and netwarking switches. This created a
favorable pricing environment for circuit foil suppliers, who benefited not anly from higher
volumes but also from accelerated material upgrades across the PCB/CCL supply chain as
data-transmission requirements rose. Suppliers focused on circuit foil — notably Co-Tech
— were able to pass higher copper costs on to customers and implement price increases,

which drove margin expansion.
Phase 4 (2022-2024): Inventory de-stocking

Price competition for standard circuit foil (HTE / partial RTF) intensified during this period.
End demand was subdued as the market worked through the excess inventory built up
during the WFH era, and new Chinese capacity pushed the commodity segment further
into oversupply. At the same time, a new premium driver emerged: Al infrastructure —
mainly high-end servers and switches — which requires ultra-smooth, low-profile capper
to limit signal loss.

Phase 5 (2025-Future): Al, HVLP scarcity, and premium leadership

Al tightened the premium segment, while the commodity segment shifted from broad
oversupply to benefiting from surging demand for general-purpose servers used in agentic
Al workloads and from pull-forward PC demand (in late 2025 to TH26). In particular,
demand for HVLP (hyper-very-low-profile) foil — the ultra-smooth grade required for
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high-speed Al-server and networking boards, where standard foil loses too much signal —

has outrun supply.

High-end capacity remains concentrated in Japan and Taiwan, led by Mitsui Kinzoku
(5706.T) and Furukawa Electric (5801.T) — both covered by Yu Shirakawa — with Co-
Tech catching up aggressively. Planned expansions are expected to cover only part of Al
server-related demand, implying likely undersupply in 2027. The result is a selective
market, with premium, qualified circuit foil clearly outperforming standard supply.

Note: Co-Tech (8358.TWO) has no involvement in EV battery copper foil and substrate
copper foil. This report therefore focuses only on the development of PCB/CCL (circuit)
copper foil; lithium-battery foil or substrate foil is a separate segment and appears above
only as context for where the industry's growth capital went.

Phase Primary drivers Main development

Phase 1: 2016-2018 Commerciahzation of electric vehicles (EV) Most new investmenl flowed into EV battery foil, which crealed a
short-lved circuit foill shortage.

Phase 2: 2018-2019 Stagnant demand for PCs, smartphones and The supply-demand imbalance in the circuit foil market
servers normalized, leading to declining profitability.,
Phase 3: 2020-2022 The COVID-19 demand surge Circuit foil suppliers saw a sudden surge in demand from

quarantine PC/gaming device/tablet purchases and increased
server shipments

Phase 4: 2022-2024 Inventory de-stocking End demand was subdued; capacity additions from the COVID

period further pushed the market into oversupply

Phase 5: 2025-Fulure Al diffusion Al/dala center-relaled circunt foil content per rack continues 1o
rnse as boards become larger, layer counts increase and more
advanced malenals are adopted. Leading circuit foil suppliers

enjoy betler profilability from mix improvement and price hikes.

We estimate the global R-PCB (excluding substrate copper foil) copper foil
addressable market will grow at a 14% CAGR in 2025-30, from US$5.0B to US$9.6B,
driven almost entirely by Al and data-center infrastructure. As shown in Exhibit 38 and
Exhibit 39, Al/data-center HVLP4+ copper foil demand is expected to grow 123% over
2025-2030 to US$2.8B in 2030, taking its value share of industry revenue from a low
single digit to 29%. On our estimates, Al/data-center applications account for essentially
all of the industry’s net growth through 2030, with demand across other end markets
(PC, smartphone, tablets, consumer electronics, etc) broadly stable.

We expect the R-PCB copper foil TAM growth to be tracking that of the global R-PCB
market growth, which is driven by broad-based demand across general servers, GPU
servers, custom ASIC servers, networking switches and optical modules, supported by
rising system shipments and continued scaling of compute clusters (see Exhibit 40 and
Exhibit 41).
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Exhibit 38: We estimate global R-PCB copper foil TAM to
expand at a 14% CAGR to USS9 6B over 2025-2030...
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Exhibit 40: We expect Al/DC related circuit copper foil to
account for 58% of the total R-PCB copper foil market by 2030
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Exhibit 39: ._and HVLP4+ copper foil TAM to expand at a 123%
CAGR to USS2 8B, or 29% of total R-PCB copper foil TAM

2023 2024 025 2026E 2DZ7E 2028E 9% 20306

WHYLP4+ copper foil = NomHVLP4+ copper

Sanrce Llorjan Starky, Aeseaschestimates

Exhibit 41: Within the Al/DC related circuit copper foil TAM, Al
servers and switches are becoming bigger revenue contributors
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Bottleneck emerges?

HVLP4 (hyper very low profile) copper foil is the enabling material for the fastest copper
interconnects in Al infrastructure. It is laminated into high-speed copper-clad laminate
(CCL) and then fabricated into the high-layer-count PCBs — compute boards, switch
boards and midplanes — that carry the newest high-speed signals at acceptable insertion
loss. The direct buyers are therefore CCL producers. End demand is pulled almost entirely
by the leading Al accelerator and networking programs.
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Exhibit 42: Mitsui Kinzoku: Copper Foil for High-Frequency Communication
Infrastructure VSP™
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On our bottom-up build, HVLP4 adoption is specified into Nvidia Rubin and successors,
Nvidia LPX racks, AWS Trainium3/4, Google TPU v8 family (Sunfish/Zebrafish) and
successors, AMD "Helios" racks, Meta MTIA Iris, and both 800G (partially) and 1.6T
Ethernet switches. In 2026, we estimate the single largest demand comes from AWS
Trainium3 (360+ tons per month) ahead of Nvidia NVL72+LPX (180+ tons per month); by
2028, the base broadens materially, with Nvidia NVL72+LPX (760+ tons per month), the
Google TPU family (1100+ tans per month) and 800G/1.6T switches (1500+ tons per
month combined) becoming the dominant consumers, and AMD Helios adding 440+ tons
per month. It's worth noting that networking could be easy to under-weight but, on sheer
unit volume, is as large as any single accelerator program by the end of our forecast.

HVLP4 copper foil supply remains more concentrated than demand and, in our view, is the
binding constraint. Mitsui Kinzoku (5706.T, covered by Yu Shirakawa) is the clear
incumbent leader, accounting for 41% of global HVLP4 capacity in 2026, and still the
largest at 33% in 2028, on our estimates, even as the field broadens. The most important
second source is Co-Tech, which is the fastest follower: from a negligible <50 tons/month
in 2025 capacity, we model it scaling to at least 200 tons by the end of 2026, 700 tons by
EoY 2027 and 800 tons by EoY 2028. This will bring Co-Tech's supply share to 21% in
2028 from only 13% in 2026, making it the second largest supplier to Mitsui.

Beyond these two, Japan's Furukawa (5801.T, covered by Yu Shirakawa) and Fukuda
(private), as well as Luxembourg's CFL, add incremental qualified tons, while a cohort of
Chinese and Korean entrants — primarily Tongguan, Defu and Lotte Energy Materials
(020150.KS, covered by Ryan Kim) — sits in our "Others" bucket and is racing to expand
capacity. We would stress that "catching up” in HVLP4 means clearing customer
qualification at the CCL/PCB level, not merely installing a line; the incumbents' lead in
yield and consistency is why our supply build stays top-heavy toward Mitsui and Co-Tech
even in the out-years.

Our HVLP4 model is built bottom-up: we take our rack- and switch-level shipment
forecasts and multiply by an engineered estimate of HVLP4 foil consumed per rack,
derived from board area, layer count, HVLP4 layer coverage, and areal density (loz
default), then gross up net fail to consumed foil and process scrap. On this basis, our
HVLP4 monthly demand estimate rises from 1,028 tons in 2026 to 3,270 tons in 2027
(+218% y/y) and 4,335 tons in 2028 (+33% y/y). This equates to a market TAM of US
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$540M, US$1.7B and US$2.3B, respectively.

Against our modeled average monthly global capacity of 1,080/2,495/3,600 tons in 2026-
28, we conclude that the market tips into undersupply in late 2026, and the
undersupply gap then widens sharply in 2027 to 31% and remains a meaningful 20%
shortfall in 2028. In short, our base case shows HVLP4 undersupply emerging in 2026,
deepening in 2027, and sustaining through 2028.

New capacity is also difficult to scale. Two structural constraints sit at the center of our
undersupply call. First, equipment lead times: the surface treatment step — the process
that gives the foil its ultra-low, ultra-uniform profile — relies on specialized lines from a
very small set of Japanese equipment makers (e.g., Mifune, New Long and Nishi Industry).
With essentially the whole industry trying to expand at once, delivery times for these
treaters have stretched, and every expansion — incumbent or newcomer alike — is
effectively queuing for the same tools, pushing the date at which new nameplate capacity
produces sellable HVLP4 well to the right. Second, throughput: HVLP4's real output per
unit time is inherently lower than that of RTF or lower-tier HVLP. Hitting the very low
profile and tight roughness tolerance requires the treatment lines to run slower and
within a much narrower process window, and first-pass yields are lower — so a given line
yields materially fewer tons of qualified HVLP4 per unit time than it would of lower
grades. The steep processing-fee premium HVLP4 commands over RTF and lower HVLP
tiers in our model ( Exhibit 47) is a direct reflection of that added difficulty. The two
effects compound: even if a maker has ordered tools, the combination of delivery queues
and low as-run throughput caps how fast usable tons actually reach customers.

Still, we would flag a few downside risks to our call:

= First, overcapacity: a fast, subsidized ramp could add qualified tons faster than we
assume and close the gap.

* Second, yield: better-than-expected yield and throughput gains would effectively
lift real capacity off the same equipment base and erode the deficit.

* Third — and least likely, in our view — a PCB design shift that removes the need
for HVLPA foil altogether; we struggle to construct a realistic path to this, since
high-speed copper interconnect still requires low-loss foil

* Fourth, on the demand side, a shortage of other critical materials or components
(advanced glass fabric, ABF substrate, memory, optics, etc.) could delay when
customers actually pull HVLP4 orders in, softening the near-term deficit even if
end-demand is intact.

» Fifth, slower-than-expected or cancelled data-center build-outs — the ultimate
demand driver — would lower rack and switch shipments and, mechanically,
HVLP4 demand across the forecast.

Beyond these, our estimates are sensitive to the per-rack foil assumptions, to ASP/mix,
and to how much nameplate capacity is genuinely HVLP4-qualified versus lower grade —

small changes in any of these could impact the balance.
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Exhibit 43: HVLP4+ copper foil supply-demand analysis

mt HVLP4 copper foil supply-demand analysis
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Exhibit 44: We estimate average HVLP4+ copper foil capacity Exhibit 45: . but demand should rise faster than supply, up
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Exhibit 46: We expect Co-Tech's supply share for HVLP4 copper
foil to rise to 21% by 2028

Global HVLP4 copper foil suppliers’ market share
by capacity (2028E)
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Exhibit 47: We estimate HVLP4 processing fee to be =7x that of
HTE/RTF process fee

PCB/CCL copper foil processing fee
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Exhibit 48:
Copper foil types and respective applications

Copper Foil Applications

HVLP5+ NVIDIA Kyber midplane? 1.6T/3.2T switch? etc.

NVIDIA Rubin, AWS Trainium3, NVIDIA LPX,
HVLP4 Google TPU v8, AMD MI450, Meta MTIAlris, 800G
switch, 1.6T switch, etc.

NVIDIA Blackwell, Google TPUv7, 800G switch,

HVLP3
etc.
AWS Trainium?2, Google TPUv5/v6, LEO satellite,
HVLP2 gl
etc.
HVLP1 General server, switch, LEO satellite, etc.
RTE General server, switch, PC, all kinds of electronic
devices.
HTE FCCL, automotive, power supply, HDI for 3C
products, high-frequency applications.
RCC Mobile applications (requires thin and light-weight

features)
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Implications for Japan PCB

Sota Harashima

PCB suppliers' profitability has recently been under pressure: As shown in the quarterly
operating margin chart, profitability trends among Japanese PCB manufacturers, including
our covered companies Meiko Electronics (6787.T) and CMK (6958.T), have recently
remained weak, with only a few exceptions. We estimate that this was primarily
attributable to higher gold prices used in plating processes, as well as the rapid increase in
CCL procurement costs.

Exhibit 49: Quarterly OPM trend for Japanese PCB manufacturers

—Meike  ——CME Kyosha Shirai
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Strong demand for high-grade CCL may have contributed to weaker PCB manufacturer
profitability: In PCBs used for automotive, consumer electronics, and smartphone
applications, general-purpose CCL grades such as FR-4 are widely used. While CCL
suppliers are expanding production capacity for high-end products, we believe they are
also reallocating capacity from general-purpose grades to higher-end materials. As a
result, we believe the cost burden on PCB manufacturers that mainly use general-purpose

CCL has increased in the near term.

Exhibit 50: Major PCB composition by application

Flexible/

Usage/Product 1-2 sided MLB HDI Rigld-flex
General server/Computer O O (4-16) Q O
Al server @) O (4-40+) @] O
Automotive O O (4-8) @)
Mobile (0 (4-12) Q Q
Consumer electronics O O (4-6) @]
5G O (20-26)
Industrial O O (4-16) 0
Medical @) O (-20) @]
Aerospace/Millitary @) O (4-6)
Satellite O (84) O
Source, Yoraan Slenley Qesearch

Cost pass-through has become easier, but further CCL price inflation remains a key
risk: Pricing revisions far automotive and smartphone PCBs are typically conducted at
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Exhibit 51: Meiko Electronics: Sales composition by application
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predetermined intervals, such as at the beginning of the year, the start of a fiscal period,
or during the ramp-up of new smartphone models. Since Japanese PCB manufacturers
generally have a higher exposure to automotive and consumer applications than their
Greater China peers, we believe the decline in profitability has become more pronounced
among Japanese companies.

That said, end-product manufacturers currently appear to be prioritizing supply security
over component prices, which we believe has allowed PCB manufacturers to implement
price increases over shorter intervals than was previously possible. We expect margin
pressure to gradually ease from 2Q onward as price pass-through progresses. However, a
further acceleration in CCL price increases remains a key risk to monitor. In addition, there
is a possibility that end-product manufacturers may pass higher material costs on to
consumers through higher product prices, which could eventually lead to weaker end
demand.

For Meiko, increasing contributions from high-value-added build-up PCBs should
support mid-term margin expansion: We expect sales of high-value-added build-up PCBs
utilizing high-grade CCL, including accelerator boards, eSSD modules, and optical
transceiver PCBs for Al servers, as well as antenna PCBs and satellite PCBs for LEO
satellite communications, to increase from 2H F3/27 onward. By F3/31, we expect Al
server-related products to account for approximately 17% of company-wide sales and
satellite communication-related products to account for approximately 21%, driving both
revenue growth and margin expansion.

Exhibit 52: Meiko Electronics: Sales composition by application

(F3/26) (F3/31e)
Electronic IC Package Electronic IC Package
equipment 1% equipment 1% Automolive
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Automative
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Meiko has approximately 15 years of mass production experience in high-layer-count build-
up PCBs in Vietnam and has been successfully capturing demand from customers seeking
to diversify away from Greater China supply chains, particularly in North America. We
believe this trend will continue over the medium term and estimate that the company can
achieve approximately 20% revenue and 28% operating profit CAGR,
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Exhibit 53: Meiko Electronics: Mid-term forecasts

(JPY bn, JPYishare)
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Risk Reward — Meiko Electronics (6787.T)

Rapid Earnings Growth Driven by Aggressive Investment Largely Priced in

PRICE TARGET ¥39,200

Our price target is ¥39,200, based on a DCF valuation (risk-free rate 2.6%; beta 1.5; risk
premium 3.2%; WACC 4.6%); beyond our 3-year base earnings models, we also build
forecasts for F3/30-31into our DCF-based valuation, and our assumptions for F3/32 onward
are that the firm maintains FCF/share of ¥2,800; our price target equates to 36.9x our
F3/27e EPS of ¥1,063.6, and our forex rate assumption for the next quarter and thereafter is

¥155/%.

RISK REWARD CHART

45000
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¥18,8;
15000

0

SEP 25 MAR 26 SEP 26

¥E9,000{+266.63%)

# 439.200(+108.29%)

¥17.000{-2.67%)

SEP 27

Key: — Historical Stock Performance @ Current Slock Price 4 Price Targel

BULL CASE ¥69,000

Faster demand growth in buildup/semi PKG
substrate

OP and EPS forecasts of ¥42.4bn/¥1,176.6 in
F3/27, ¥619bn/¥1,726.0 in F3/28, ¥87.5bn/
¥2,4974 in F3/29, ¥11.3bn/¥3,214.3 in F3/30,
and ¥132.2bn/¥3,868.8 in F3/31. Our
calculations also assume that from F3/32
onward the firm can maintain FCF/share at
¥4 500. Our fair value equates to 58.6x our
F3/27e EPS of ¥1,176.6 and 11.4x BPS of
¥6,0454.

BASE CASE ¥39,200

Continued growth in high layer/density
buildup PCB

OP and EPS forecasts of ¥38.6bn/¥1,063.6
in F3/27, ¥48.7br/¥1,336.4 in F3/28,
¥62.5bn/¥1,753.2 in F3/29, ¥734bn/¥2,084.4
in F3/30, and ¥83.8bn/¥2,427.3 in F3/31. Our
calculations also assume that from F3/32
onward the firm can maintain FCF/share at
¥2,800. Our PT equates to 36.9x our F3/27e
EPS of ¥1,063.6 and 6.6x BPS of ¥5,932 4.

FOUNDATION

EQUAL-WEIGHT THESIS

Our scenario has the firm benefitting from
production capacity enhancements
undertaken to meet growing demand. We
evaluate positively its proactive stance on
expanding production capacity for build-up
substrates, including those for satellite
communications and high-end smartphones,
In our view, Meika's expertise in producing
build-up substrates in Vietnam will enable it
to benefit from growing demand for high
layer/density buildup PCBs, as well as from
efforts to move supply chains out of Greater
China.

Risk Reward Themes

MNew Data Era: Positive

Secular Growth: FPositive

BEAR CASE ¥17,000

Al server/satellite demand weakens

OP and EPS forecasts of ¥36.4bn/¥9974 in
F3/27, ¥34.5bn/¥919.5 in F3/28, ¥38.6bn/
¥1,0481in F3/29, ¥43.0bn/¥1,184 4 in F3/30,
and ¥47.6bn/¥1,351.9 in F3/31. Our
calculations also assume that from F3/32
onward the firm can maintain FCF/share at
¥1,550. Our fair value equates to 17.0x our
F3/27e EPS of ¥9974 and 2 9x BPS of
¥5,866.2.
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Risk Reward — Meiko Electronics (6787.T)

KEY EARNINGS INPUTS

Drivers Mar 2026  Mar 2027e Mar 2028e  Mar 2029%
Operating Profit (¥, mn) 24,572 38,600 48,700 62,500
Sales YoY (%) 16.3 346 215 16.8

ROE (%) 16.2 189 205 223
Inventory (¥, mn) 49,530 64,003 78,222 87,369

Sales of HDI substrate (¥, mn) 109800 164,000 238,300 295900

INVESTMENT DRIVERS RISKS TO PT/RATING MS ESTIMATES VS. CONSENSUS
Potential upside catalysts include growth in RISKS TO UPSIDE FY Mar 2027e
buildup PCB sales and an expanded Manifested growth in buildup PCBs mainly for
applications/customer base, as well as increased automative products/low orbit satellite 27
business in satellite communications, We are also communications; expansion of customer base for Net income
keen to see when dema!‘n:l for semi package high-end smartphone applications; and rapider (¥, bn)
substrate really gets going. growth in demand for chip package substrates.
GLOBAL REVENUE EXPOSURE RISKS TO DOWNSIDE
Earlier launch of ASEAN capacity by Taiwanese EBIT *30

® 0-10% Furope ex UK peers; anather downturn in auto proaduction; a (¥, bn)

® 10-20% Wanland China rise in material costs; fiercer competition from '

® 10-20% North America rivals in automotive PCBs.

APAC, ex Japan, Mainland
® 20-30% . f
China and India 10636
' OWNERSHIP POSITIONING :
® 40-50% Japan $S 10182 @ 12879
Inst. Owners, % Active 7274 |}
Sales / 3238
MS ALPHA MODELS Revenue 3225 & 354.0
(¥, bn)
5/5 3 Month

MOST Horizon
® Lein @ Momgan Stanley Fstirrales
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EMC (2383.TW): Initiate at Overweight, Price Target of NT
$8.400

Company overview

Elite Material Co. was incorporated on 24 March 1992 in Taoyuan's Guanyin Industrial
District, where it still has its head office, and began by supplying conventional FR-& thin
laminates and prepreg; it listed on the Taiwan Stock Exchange on 27 Novernber 1998. In
2002, EMC introduced its Green Materials product line using a license from Hitachi
Chemical of Japan. By 2013, it had become the largest halogen-free CCL supplier in the
world, according to Prismark (a position it still holds). Since the beginning, EMC also
worked on HDI board materials, which paid off when it entered Apple's supply chain in
2009. After many years of waorking with Apple on ultra-thin prepreg and any-layer/mSAP
process contral, it gave EMC the capability to develop CCL required for high-speed server
materials, and in 2017, EMC entered high-speed CCL and eventually became number one
by 2023, when Al server specifications pushed the whole industry up the M-grade ladder.

Key products

Copper-clad laminates (CCL) and prepreg are EMC's two core products and are sold to
the same customer base. CCL forms the cured core layers of a multilayer PCB, while
prepreg is a semi-cured, resin-impregnated glass cloth used to bond those layers together.
EMC also operates a small mass-lamination business in Hsinchu, though its contribution is
negligible.

Product mix by grade. In 2H26, we expect M7 and above to account for 67% of the
product mix, in line with our margin outlook. We believe the mix will continue to shift
toward higher-grade products as Al server PCBs require increasingly advanced CCL. Given
EMC's position as the leading global supplier of high-speed CCL, we expect this mix
upgrade to support continued margin expansion.

Total capacity expands from 4,200K sheets/month in 2023 to 11,250K sheets/month
in 2028, roughly 2.7x in 5Y. Additions are heavily concentrated in 2025-28. 2025 capacity
increased by 34% in 2025, 5% in 2026, will increase by 54% in 2027 and another 19% in
2028. China continues to be EMC's biggest production site, with an expected 8,750K
sheets/month ending CY28, which would account for 78% of total capacity, with Taiwan
accounting for 15%, Malaysia 7%, and the US <1%.
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Exhibit 54: Quarterly product mix
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Exhibit 55: Annual product mix
Annual Product Mix, 2023-28E
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Exhibit 56: Capacity data

Elite Material CCL capacity (K Sheets/Month)
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Exhibit 57: EMC's CCL grade breakdown (2H26€e)
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Key competitors

The competitive landscape varies by product grade. In commodity FR-4, the largest
volume suppliers include China's Kingboard Laminates and Shengyi Technology, as well as
Nan Ya Plastics, with the top five producers accounting for more than 60% of the global
CCL market. However, this is not EMC's primary market. EMC primarily plays in the high-
speed and low-loss materials space, and in this market, its closest competitors are Taiwan
Union Technology, Panasonic, Doosan Electro-Materials, and Shengyi Technology.

Key customers

EMC sells directly to PCB fabricators. As Al servers have become an increasingly
important part of its high-speed CCL business, its customer base has come to include
many of the world's leading PCB manufacturers, including Gold Circuit Electronics,
Unimicron, Victory Giant, Wus Printed Circuit, Compeq, Shennan Circuits, TTM
Technologies, and Tripod Technology, among others.

These relationships are typically close and engineering-intensive, as EMC must tailor its
materials to each fabricator's manufacturing process and the performance requirements of
the end platform. In most cases, however, the laminate specification is set or approved by
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the platform owner, such as Nvidia or a US hyperscaler. EMC therefore generally wins the
design-in at the end-customer level, after which the approved material is adopted by the
designated PCB fabricators. The full design-in and qualification cycle for a new high-speed
CCL platform can take 12-18 months.

What are the key risks?

» Al demand is structural but volatile: Hardware/CCL orders can swing with delays,
bottlenecks and inventory digestion.

» Qualification creates an edge, not permanence: Incumbents benefit, but each
platform transition can reapen competition.

» Competition is rising: Shengyi/Nan Ya/Kingboard could pressure share, pricing and
margins, even initially via second-source positions.

* Upstream materials are constrained: Advanced glass cloth and HVLP copper foil
shortages support pricing but can cap shipments.

» CPO is alonger-term risk: It could reduce demand for premium CCL grades, but is
unlikely to materially affect 2026 tightness.

Price target and valuation methodology

Our price target for EMC is NT$8,400: This implies 20x CY28 P/E. Our price target is
also our base case scenario value. It is derived from our residual income (RI) model (similar
to the rest of our tech hardware universe).

To calculate the fair value of the stack, we use the company's beginning equity plus the
present value of all expected residual income of earnings in excess of cost of capital. The
Rl is positive when ROAE is above the cost of capital and negative when it is below the
cost of capital. Our key assumptions include a cost of equity of 9.3% (beta of 1.0, equity
risk premium of 8.7%, and risk-free rate of 1.0%), a medium-term growth rate of 12% and a

terminal growth rate of 3%.

The 20x CY28 P/E implied by our price target is slightly above the past 3Y average +1SD
of 19x, but much lower than the 32x recent P/E peak. We deem this valuation as fair,
because EMC is benefitting from an earnings growth cycle fueled by stronger Al server
CCL demand, EMC's own mix improvement and continued pricing adjustments, supporting
margin expansion from 29.8% in 2025 to 414% by 2028 and an EPS CAGR of 117% over
2025-2028, on our estimates. Our 20x CY28 P/E for EMC is also higher than 18.5x for
TUC, reflecting EMC's leading position in the Al CCL market in terms of both technology
capabilities and production capacity. The stock is trading at just 12.8x CY28 P/E, below
EMC's past 3Y average of 14x and Shengyi's current valuation of 21x CY28 P/E. Thus, we
view the risk reward as attractive.

Bull case value NT$13,000: In this scenario, we assume demand for general servers,
networking switches, and Al servers sees significantly stronger growth in 2026-28, driven
by replacement and new data center builds. In addition, we also assume EMC to take share
and see faster material upgrade across all Al platforms. Under this scenario, our bull case
value implies 31x CY28 P/E.

Bear case value NT$4,000: In this scenario, we assume demand for general servers,
networking switches, and Al servers declines vs our current expectations of growth, in
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2027-28. In addition, we also assume CPO adoption happens faster than expected, and
Chinese CCL makers are able to expand more capacity and take share on advanced CCLs.
Under this scenario, our bear case value implies 10x CY28 P/E.

Exhibit 58: Residual income (RI) model
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Exhibit 59: EMC P/E chart
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Exhibit 60: EMC: Quarterly earnings estimates
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Exhibit 61: EMC: Consolidated financial summary
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Risk Reward — Elite Material Co. (2383.TW)

Best-in-class CCL supplier; Al driving revenue and margin expansion

PRICE TARGET NT$8,400.00

Base case, derived from a residual income (RI) model. Key assumptions include a cost of
equity of 9.3% (beta of 1.0, equity premium of 8.7% and risk-free rate of 1%), medium-term
growth rate of 12%, and terminal growth rate of 3%.

Consensus Price Target Distribution NT$2,400.00 ¢ &  NT$10,200.00
MSPT
& oan @ Morgan Stunloy Estimates
RISK REWARD CHART
™wo NT$13,000.00(+141.86%)
12000
9000
® NTEE, 400 00(+ 56 28%)
6000
NT§5 S %?A"
3000 NT$4,000.00{-25.58%)
[v]
SEP25 MAR 26 SEP 26 SEP 27

Key. — Historical Stock Performance @ Current Stock Price 4 Price Target

NT$13,000.00 BASE CASE NT$8,400.00

20x 2028e P/E

EMC continues to grow materially driven by
Al server demand growth and material grade
upgrades.

BULL CASE
31x 2028e P/E

We assume EMC takes share and sees faster
material upgrades across all Al platforms.

FOUNDATION

OVERWEIGHT THESIS

u EMC is the CCL leader globally, enabling
Al systems by providing advanced high-
speed, low-loss CCLs.

= Continued demand growth from Al and
EMC's own capacity expansion will support
material growth in the coming years.

w Risk-reward is attractive with the stock

trading at 13x CY28 P/E vs 3Y historical
range of 8-32x.

Consensus Rating Distribution

o I 100%0verweight
0% Equal-weight
0% Underweight

® MS Rating

Risk Reward Themes

New Data Era: Positive

Pricing Power: Positive

BEAR CASE NT$4,000.00
10x 2028 P/E

CPQ adoption happens faster than expected,
while Al demand weakens and Chinese CCL
makers are able to expand more capacity
and take share on advanced CCLs.
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Risk Reward — Elite Material Co. (2383.TW)

KEY EARNINGS INPUTS

Drivers 2025
Server/Switch/LEO Satellite Revenue 67.8
Contribution (%) '
INVESTMENT DRIVERS

+ Monthly revenue
« Suppler share allocation
« CCL content per rack

GLOBAL REVENUE EXPOSURE

®0-10% North Amenca
® 30-40% Manland China

APAC, ex Japan, Mainland

® 60-70% Cing and India

MS ALPHA MODELS

3/5 3 Month

MOST Horizon

2027e  2028e

85.6 89.2

RISKS TO PT/RATING

RISKS TO UPSIDE

« Stronger Al demand

+ Share gains

+ Faster-than-expected material upgrades
+ Slower-than-expected CPO adoption

RISKS TO DOWNSIDE

Weaker Al demand

Share loss

Slower-than-expected material upgrades
Faster-than-expected CPO adoption

LR )

FOUNDATION

MS ESTIMATES VS. CONSENSUS

FY 2027e

Sales /
Revenue 286,190
(NTS, mn)

EBIT

(NTS,mn) 88,052
Net income

(TS, mn) 68,309
EPS

(NTS) 190.64

357,306
L 2 388,863

123,583
& 124467

95,400
& 95241

266.24
& 268.59

# tiean  # Kcorgan Stanley Estirates
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Taiwan Union Corporation (TUQ): Initiate at Overweight,
Price Target of NT$2,700

Company overview

Taiwan Union Technology Corporation (TUC) was established in 1974 under its former
name, Taiwan Union Glass Industrial Co., Ltd,, initially specializing in the production of
optical glass. In 1997, the company transitioned its business focus to the manufacturing of
copper-clad laminates (CCL) and prepregs. In 2001, TUC further expanded its capabilities
by introducing mass lamination services for customers. In December 2003, TUC was
officially listed on the Taiwan OTC market.

To better serve growing customer demand in Greater China, TUC established its Changshu
plant in Jiangsu, China, in 2004. Today, TUC has one production site (also R&D Center) in
Taiwan, one in Thailand (Chonburi) and two in China (Changshu and Zhongshan); it also
operates a global service network covering Taiwan, China, Japan, South Korea, the United
States, and Germany:. Its total production capacity exceeds 2.3M sheets of laminates per
month.

TUC's product portfolio offers a broad range of advanced features, including high-speed
and low-loss performance, environmentally friendly solutions, lead-free compatibility,
halogen-free materials, low coefficient of thermal expansion (CTE), superior chemical and
thermal resistance, and solutions for rigid-flex applications.

Key products

As a CCL manufacturer, TUC is specialized in the R&D, manufacturing and sales of CCLs
and prepregs. CCL forms the cured core layers of a multilayer PCB, while prepreg is a
semi-cured, resin-impregnated glass cloth used to bond those layers together. TUC alsa
offers lamination service to its customers, though its contribution is negligible at only 3%
in 2025.

Product mix by grade: In 2025, M7 and above contributed 36% of TUC's total sales, M-
M6 32%, HDI and M4 below 23% and others 9%. We expect TUC's M7 and above mix to
increase to 40%/42%/46% in 2026/2027/2028, primarily driven by Al servers and high-
end networking switches that require increasingly advanced CCLs and prepregs (M7 at
least). On our estimates, this healthy shift toward more high-end applications, along with
its pricing adjustments, should support TUC's gross margin expansion from 22.7% in 2025
to 30.7%/35.0%/36.0% in 2026/2027/2028.

Capacity expansion plans: In 2018-2024, TUC's CCL capacity remained stable at 2M
sheets per month. In 3Q25, TUC added 0.3M sheets per month of capacity at its newly
opened Thailand plant (Thailand 1-1), which brought its total monthly capacity to 2.3M
sheets. TUC is currently ramping up its Thailand 1-2 facility, which will bring total monthly
capacity to 2.6M by the end of 2026. Total capacity is expected to increase from 2.6M at
year-end of 2026, to 3.8M/5.3M by the end of 2027/2028 (+46%/+39% y/y).
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Exhibit 62: TUC revenue mix by speed
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Exhibit 63: TUC CCL capacity
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Key competitors

The competitive landscape varies by product grade. In commodity FR-4, the largest
volume suppliers include China's Kingboard Laminates and Shengyi Technology, as well as
Nan Ya Plastics, with the top five producers accounting for more than 60% of the global
CCL market. However, this is not TUC's primary market either.

TUC is primarily involved in the high-speed and low-loss materials space, and it has a
particularly strong presence in the high-end networking switch CCL market (400G, 800G
and above); in this market, its closest competitors are EMC, Doosan Electro-Materials, and
Shengyi Technology. TUC was also a qualified supplier to AWS for the CCLs used in
Trainium servers. It was qualified in TH25 and started supplying to the AWS supply Chain
from Trainium2 onwards. In the ASIC server market, TUC primarily competes with EMC
and potentially Panasonic as well

It's also worth noting that TUC is the primary, if not sole, supplier of thick copper CCLs
used in power supply applications to a dominant data center power supplier solution
provider; this niche product falls in the 'Others' category, with '‘Others' revenue mix rising
sharply from 8% in 2Q25 to 14% in 2Q26.

Key customers

TUC also sells directly to PCB fabricators. With high-end switches and servers being an
crucial part of its high-speed CCL business, TUC's customer base includes many of the
world's leading server/switch PCB manufacturers, including Gold Circuit Electronics, ISU
Petasys (007660.KS, covered by Ryan Kim), Wus Printed Circuit (002463.5Z, not
covered), Shennan Circuits, TTM Technologies (TTMI.O, not covered), Tripod Technology
(3044.TW, not covered), First High Tech (5439 TWO, not covered), Shengyi Electronics
(688183.SS, not covered) etc.

What are the key risks?

= Al demand is structural but volatile: Hardware/CCL orders can swing with delays,
bottlenecks and inventory digestion.
* Qualification creates an edge, not permanence: Incumbents benefit, but each
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platform transition can reopen competition.

» Competition is rising: Shengyi/Nan Ya/Kingboard could pressure share, pricing and
margins, even initially via secand-source positions.

* Upstream materials are constrained: Advanced glass cloth and HVLP copper foil
shortages support pricing but can cap shipments.

* CPOis alonger-term risk: It could reduce demand for premium CCL grades, but is
unlikely to materially affect 2026 tightness.

Price target and valuation methodology

Our price target for TUC is NT$2,700: This implies 29x CY27 or 17x CY28 P/E. Our price
target is also our base case scenario value. It is derived from our residual income (RI)
model (similar to the rest of our tech hardware universe).

To calculate the fair value of the stock, we use the company's beginning equity plus the
present value of all expected residual income of earnings in excess of cost of capital. The
Rl is positive when ROAE is above the cost of capital and negative when it is below the
cost of capital. Our key assumptions include a cost of equity of 9.3% (beta of 1.0, equity
risk premium of 8.7%, and risk-free rate of 1.0%), a medium-term growth rate of 11% and a
terminal growth rate of 3%.

The 17x CY28 P/E implied by our price target is in line with the past 3Y average +1SD of
17x. We deem this valuation as fair, because TUC is benefitting from an earnings growth
cycle fueled by stronger Al server/networking CCL demand, TUC's own mix improvement
and continued pricing adjustments, which supports margin expansion from 22.7% in 2025
to 36.0% by 2028 and a EPS CAGR of 138% over 2025-2028, on our estimates. The stock
is trading at just 8.6x CY28 P/E, below TUC's past 3Y average -1SD of 9.5x. Thus, we view
the risk reward as attractive.

Bull case value NT$4,050: In this scenario, we assume high-end servers and switches see
significantly stronger growth in 2027-28, driven by faster-than-expected new data center
build-outs and a smooth ramp of new generations of Al/networking chips; we also assume
CCL demand from key satellite customer and power supply customer will be stronger
than expected. In addition, we also assume a new CSP ASIC customer win for TUC, which
will start contributing to sales from 2027 onwards. Under this scenario, our bull case
value implies 26x 2028e EPS.

Bear case value NT$675: In this scenario, we assume high-end server and switch sees
sluggish demand in 2027-28, because of slower-than-expected new data center build-outs
and significant delay in new generations of Al/networking chips; we also assume CCL
demand from key satellite customer and power supply customer will become stagnant in
the near to medium term. In addition, we also assume no new CSP customer win and
share loss in AWS Trainium project for TUC. Under this scenario, our bear case value
implies 4.3x 2028e EPS.
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Exhibit 64: Residual income (RI) model
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Exhibit 65: TUC P/E chart
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Exhibit 66: TUC: Quarterly Earnings Estimates
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Med Margn 105 96 124 1ms 125 164 196 209 nz 182 zg 242
QoQ Growth (%)
Bales 1 & 19 13 L az kil “
Gross Prokt 5 Ll n 5 i3 68 an 19
Operating Profit o - 48 2 42 84 45 Fal
Pretim Profii -1 =10 & B kil &1 4 Fil
Ned Prolit =5 =3 B B L 86 57 Fal
Yo¥ Growth (%}
Bales a4 19 a5 58 m = 1M r 1m2 & 5
Gross Prokt 51 5 o k. 65 196 210 250 29 187 13 62
Operating Profit 66 -z kil ] % 294 288 361 n 288 129 66
Pretim Profii 56 -+ o a2 100 o8 a2 v - 25 18 66
Nl Prolit 45 L] 1 E) 88 239 266 312 31 244 135 66

Source Dompang Lata Bramgan Stanley Research catimases
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Exhibit 67: TUC: Consolidated Financial Summary

Consolidated ncome Statement

MTSmn (Year End Dec 31} 2028 AWHE 0ITE 202BE
Net saies. 30,340 B4A4I7 120406 189373
COGS (21447) (44558 (TH2S) (12121
Gross profit 5898 19,789 42154 68,152
Operating expemes (2 554} (3.724) (5.343) ATA0
Operating income 4.4 16,045 ELLLY 61,050
Non-operating incoms s 9% 13 129
Interest noome 42 13 (e 39

Ivestmant income = = =
Dsposal of investment - - -

Consolidated Cash Flow Statem snt

HT3mn Year End Dec 31 2025 2026E NITE 2028E
Operating Cashfiow 598 L 8972 22157
Net Prokits EE ] 1732 27579 45758
Deprecaation & Amart 459 458 586 e
Irvestment losses!inoome) o o o o
Working captal change 18,355 (10,937 118.2m) 122.119
Other adjustments (21 B34 1585) (61) 1.185)
Investing Cashilow 16.502) 11,999} 11,998) 1,996)
Capex 01540y {2.000) (2.000) 2,000,
Change of LIT mvestmant o o [} 1}
Change of ST imvesiment (26) 0 L] o
Cther adpsiments (4.528) 0 0 o
Financing Cashflow 4 888 2128 120) (8,304)
Increase wn LT debt 534t 100 100 100
Increase wn SIT debil 1275 a L] o
Issuance of stock o (74) [ o
Cash dividends (1.797) @193 (7.269) {17,089}
Other afjpstiments 0 4293 7.050 B 6AS
FX adusiment (-4 120y o o
Net change in cash [ARLE] B74 5,855 12 857

Consolidated Financial Ratios

20285 2026E HIE J028E

Exchange gan @5 120 -

Other 38 n - -
Pre-tax income 4.518 16141 I8TH 61011
Income tax 1109 (.40 9.193) (1523
Minointy serests. - - - s
Nt income 3408 1,732 27579 45758
Ad) wid. Awvg shis (m) = a7 290 22
Reparted EPS (NTS) 1212 4017 8443 156,68
Diuted shis (m) = a2 292 =2
Diluted EPS (NT$) 1212 4017 5443 15668
Consokidated Balance Sheet

NTSmn (Yeas End Dec 31} 2028 2026E WTE 2028€
Cash 5,188 5839 12604 25,551
Mki securibes 5437 5407 5437 5437
ARINR 13,820 29353 54856 86277
Ieveniony 7405 14106 2478 38250
Others 521 o 2068 X3
Current Assots. 32351 55842 95,773 158,808
Long-emn nvestmeants 4 4 4 4
Fuxed assets 5555 s asr el
Other assels e 1820 1820 Lo
Total Assels 38141 54,772 10114 170,443
ST bonovangs. 211 24 214 2
APINE 10 =0 19659 34,448 53363
Other 57 labilbes 2160 4115 7210 11 169
Tolal Current Liabilities 14.621 25915 41798 BE.673
LT dehit 2 GG 2786 2HBE 2986
Ot LT libildiees 18 R4 15163 FER L
Total Liabilities naar 3}E14 81,847 91507
Comman shares 2.7 2813 2813 28]
Relaned Earmngs ¥} 17.703 38012 66641
Other SH Equity Ta442 Ta42 Ta42 T.442
Total Shareholders’ Equity 18614 7,958 48,267 TEDE
Total Liab.'SH's. Eﬂ' 39.T41 64,772 ||_l.| 14 170,443

Source Sopany Cala o gun Sunkey Reseach esormares

Margins (%)

Gross margn Fa wuT B0 6.0
COperating margin 143 49 06 322
Pretas mangin 14 251 0.5 22
Mt mangen 1z 182 29 242
Yo growth (%)

Sakes NS 123 BE.9 573
Operatng profts N4 260 4 1204 658
Pretax profits <X ] 2572 12re 659
MNed profies o049 2841 1351 659
Others

Cash dividend payout | %t 62% 2% EZ% %
Cash div (NT5)} ™ 2489 58.51 ar.08
Field %) 0% % 4% B
Ned DebifE quty (%) ~H% 7% 2T 4%
L satilbe s/ Equity (%} 114% 1% 1720% 123%
Labiibes Assets (%) 53% 5% 56% 55%
ROAE (%) 21% 0% % T
ROAL (%) 0% 2% % IT%
ARNR Tumover (days) 142 122 128 1%
Imventory Turmover idays} 82 ] @ %
APMNP Tumower idays) 123 122 1% m
Cash comversion cycle 101 e a2 o
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Risk Reward — Taiwan Union Technology Corporation (6274.TWO)

Scarcity Value in High-End CCL

PRICE TARGET NT$2,700.00

Base case, derived from a residual income (RI) model. Key assumptions include a cost of
equity of 9.3% (beta of 1.0, equity premium of 8.7% and risk-free rate of 1%), medium-term
growth rate of 1%, and terminal growth rate of 3%.

Consensus Price Target Distribution NT$1,600.00 ¢ & NT$3,010.00
MS PT
& oan @ Morgan Stunloy Estimates
RISK REWARD CHART
WD
NTS4.05000(+190.32%)
4000
3000
® NT$2 70000(+93.55%)
2000
LYY
1000
NTS675.000-51.61%)
0
SEP 25 MAR 26 SEP26 SEP 27
Key. — Historical Stock Performance @ Current Stock Price 4 Price Target
BULL CASE NT$4,050.00 BASE CASE NT$2,700.00
26x CY28 P/E 17x CY28 P/E

In this scenario, we assume high-end servers
and switches see significantly stronger
growth in 2027-28, driven by faster-than-
expected new data center build-outs and a
smooth ramp of new generations of
Al/networking chips; we also assume CCL
demand from key satellite and power supply
customers will be stronger than expected. In
addition, we also assume a new CSP ASIC
customer win for TUC, which will start
contributing to sales from 2027 onwards.

TUC continues to grow materially driven by
Al ASIC server, power supply and LEO
satellite demand growth and material CCL
grade upgrades.

OVERWEIGHT THESIS

u TUC is one of few high-end CCL suppliers
whose M7/M8+ CCLs enable Al servers and
800G/16T switches.

= Continued demand growth from Al
infrastructure build-out and LEO satellites
will support continued mix improvement
and earnings growth.

= Tight supply-demand conditions in the
high-end CCL market further add to TUC's
pricing power.

= Risk-reward is attractive with the stock
trading at 8.6x CY28 P/E vs a 3Y historical
range of 6-27x.

Consensus Rating Distribution

o I 100%0verweight
0% Equal-weight
0% Underweight

® MS Rating

Risk Reward Themes

New Data Era:
Pricing Power:

Positive
Positive

BEAR CASE NT$675.00

43x CY28 P/E

In this scenario, we assume high-end servers
and switches see sluggish demand in 2027-
28, because of slower-than-expected new
data center build-outs and significant delays
in new generations of Al/networking chips;
we also assume CCL demand from key
satellite customer and power supply
customer will become stagnant in the near
to medium term. In addition, we also
assume no new CSP customer win and share
loss in AWS Trainium project for TUC.
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Risk Reward — Taiwan Union Technology Corporation (6274.TWO)
KEY EARNINGS INPUTS
Drivers 2025 2027e  2028e
Extreme LL & Super LL Revenue
Contribution (%) 59 422 456
INVESTMENT DRIVERS RISKS TO PT/RATING MS ESTIMATES VS. CONSENSUS
« Monthly revenue RISKS TO UPSIDE FY 2027e
« Suppler share allocation . Stronger Al demand
» CCL content per server rack/switch « Share gains Sales / 120,406
+ Faster-than-expected material upgrades Revenue 89,019 & 121,086
GLOBAL REVENUE EXPOSURE + Slower-than-expected CPO adoption (NTS, mn)
® 0-10% North Amenca RISKS TO DOWNSIDE - 36,811
® 30-40% Manland China
+ Weaker Al demand 23,069 ¢ 39469
® 60-70% émg :ﬁdJﬁFdaig' Mainland + Share loss ‘ (NTS, mn)
+ Slower-than-expected material upgrades
+ Faster-than-expected CPO adoption 9757
her Net income !
(NT$, mn) 17,778 & 29809
MS ALPHA MODELS
94.43
3/5  3Month s 59.39 10323
MoST  Horizon (NTS) ' ¢ '

# tiean  # Kcorgan Stanley Estirates
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Co-Tech Development: Initiate at Overweight, Price Target
of NT$730

Company overview

Co-Tech Development Corporation (Co-Tech) was established in May 1998 to manufacture
electrodeposited (ED) copper foil for the copper-clad laminate (CCL) and printed circuit
board (PCB) industries. Plant 1 entered mass production in 2000 and Plant 2 followed in
2002,. Co-Tech registered on Taiwan's emerging stock board in 2007 and was formally
listed on the Taiwan OTC market in 2010; it changed its name to Co-Tech Development
Corporation in 2014,

Headquarters and the R&D centre are in Neihu Technology Park, Taipei, and all
manufacturing sits at a single site in Yunlin County, Taiwan, where Plant 1and Plant 2
operate and Plant 3 is under construction. The current wholly-Taiwan manufacturing
footprint is a point of difference versus most peers, which carry China or Southeast Asia
capacity; it removes China tariff/localization exposure but concentrates operational risk in
one site.

Key products

Copper foil is the conductive layer of a CCL: the laminator bonds foil onto resin-
impregnated glass cloth to form the core, so foil surface roughness (Rz) sets the floor on
insertion loss at high frequency. Co-Tech's ladder runs from LP310/HG310 (standard to
mid-loss, outer layer) through the RT/RG reverse-treated family (RG311at Rz <2.3um,
RG312 at <2.1ym, and the more advanced RG313) into the HVLP series (VG410 at <1.5um,
VL&11 at <1.0pm, plus the more advanced PFSIN (HVLP4+) and PF511 (HVLPS)).

Product mix by grade: Co-Tech fully stopped supplying conventional HTE and standard
RTF in 3Q26, redirecting all capacity to the RG (advanced RTF) and HVLP series. Co-Tech
estimates its RG series holds over dominant share of the general server market, while
HVLP is more aimed at Al servers and high-end switches. Today, we estimate the RG family
remains Co-Tech single largest revenue line at 73%, while HVLP revenue mix is at 14% in
2026. We expect Co-Tech HVLP3+ mix to reach 14%/34%/46% of sales in
2026/2027/2028, primarily driven by Al server boards and 800G/1.6T switches. This mix
shift plus processing-fee hikes should lift Co-Tech's gross margin from 22% in 2025 to
30%/40%/47% in 2026/2027/2028, on our estimates.
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Exhibit 68: We expect Co-Tech's margins to improve on stronger

pricing power and continued shift towards the high-end market

Co-Tech's margins

55%

45%
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Exhibit 70: We estimate Co-Tech's gross margins to expand on
increasing processing fees

Co-Tech's gross margins by product
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Exhibit 69: We estimate Co-Tech's processing fees to see

continued expansion on stronger pricing power
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Co-Tech's copper foil processing fees
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Profitability for copper foil manufacturers is ultimately set by the processing fee rather

than the copper price, since the metal cost is passed through to customers. Copper prices

are nonetheless a useful read on demand conditions. As Exhibit 71 shows, periods of

strong electronics demand have coincided with firmer processing fees and expanding

gross margins at Co-Tech, typically with a one- to two-quarter lag before the benefit

reaches the P&L.
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Exhibit 71: Copper price vs. Co-Tech's gross margins
Co-Tech gross margin vs. copper price (quarterly)
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Capacity expansion plans: We estimate Co-Tech's RG capacity to reach 1,000/1,200A,200
tons per month and its HVLP3+ capacity will reach 340/890/1,150, within which
210/740/1,000 will be HVLP4+ capacity, by the end of 2026/2027/2028. The capacity
addition will mainly come from continued upgrades of the existing Plant | and II, and the
completion of Plant Ill in 2027, with potential new capacity coming online beyond 2028,

per our checks.
Exhibit 72: Co-Tech monthly capacity

tons/month
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Key competitors

The competitive set varies by grade. In commadity HTE and standard foil, the volume
suppliers are Chinese producers plus Chang Chun (unlisted) and Nan Ya Plastics (1303.TW,
not covered). This is no longer Co-Tech's market.

Co-Tech primarily competes in advanced RTF and HVLP3+. Mitsui Kinzoku (5706.T,
covered by Yu Shirakawa) is the clear technology and capacity leader in HVLP3+, followed
by Furukawa Electric (5801T, also covered by Yu Shirakawa), Co-Tech, Fukuda (unlisted),
Circuit Foil Luxembourg (CFL, unlisted) and Lotte Energy Materials (020150.KS, covered
by Ryan Kim). The second tier suppliers are mainly China-based, such as Tongguan Copper
Foil (301217.5Z, not covered), Jiujiang Defu Technology (301511.5Z, not covered), Jiangxi
Copper (600362.SS, covered by Rachel Zhang) and Kingboard Laminates, etc.



Morgan Stanley | sesesncn

FOUNDATION

On our estimates ( Exhibit 73 & Exhibit 74 ), Mitsui Kinzoku, Co-Tech, Furukawa, Fukuda
and CFL together account for 88%/78%/76% of global HVLP4+ copper foil capacity in
2026/2027/2028; Mitsui Kinzoku will remain the share leader for the most high-end
grades, but Co-Tech is a close follower, with supply share expected to reach 20%+ by
2028, on our estimates.

Exhibit 73: Global HVLP4 copper foil suppliers’ market share by Exhibit 74: Global HVLP4 copper foil suppliers’ market share by

capacity (2026E)

Global HVLP4 copper foil suppliers’ market share
by capacity (2026€)
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Key customers

Co-Tech sits one step further upstream and sells circuit foils to CCL (PCB inner layers) and
PCB makers (PCB outer layers). The customer base is led by the Taiwan laminators —
Elite Material (2383.TW), ITEQ (6213.TW, not covered) and TUC (6274 TWQ), but Co-Tech
also supplies to Shengyi Tech and Doosan. Because demand reaches Co-Tech through the

laminators, end-platform exposure is indirect.

What are the key risks?

* Al demand is structural but volatile: Hardware/CCL orders can swing with delays,
bottlenecks and inventory digestion.

* Qualification creates an edge, not permanence: Incumbents benefit, but each
platform transition can reopen competition.

= Competition is rising: Chinese entrants could pressure share, pricing and margins,
even initially via second-source positions.

* Other materials are constrained: Advanced glass cloth shortages could also cap
copper foil and CCL shipments.

* CPOis alonger-term risk: It could reduce demand for premium copper foil grades,
but is unlikely to materially affect 2026 tightness.

Price target and valuation methodology

Our price target for Co-Tech is NT$730: This implies 39x CY27 or 23x CY28 P/E. Our
price target is also our base case scenario value. It is derived from our residual income (RI)
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model (similar to the rest of our tech hardware universe).

To calculate the fair value of the stack, we use the company's beginning equity plus the
present value of all expected residual income of earnings in excess of cost of capital. The
Rl is positive when ROAE is above the cost of capital and negative when it is below the
cost of capital. Our key assumptions include a cost of equity of 9.3% (beta of 1.0, equity
risk premium of 8.7%, and risk-free rate of 1.0%), a medium-term growth rate of 13% and a
terminal growth rate of 3%.

The 23x CY28 P/E implied by our price target is slightly above the past 3Y average of 20x.
We deem this valuation as fair, because Co-Tech is benefitting from an earnings growth
cycle fueled by stronger Al server/networking CCL demand, Co-Tech's continued mix
improvement (from HTE + RTF (RG) copper foils to advanced RTF (RG) + HVLP3+ copper
foils) and continued processing fee adjustments, which supports margin expansion from
21.8% in 2025 to 47.2% by 2028 and a EPS CAGR of 96% over 2025-2028, on our
estimates. The stock is trading at just 16.4x CY28 P/E, below Co-Tech's past 3Y average
20x. Thus, we view the risk reward as attractive,

Bull case value NT$1,200: In this scenario, we assume high-end servers and switches see
significantly stronger growth in 2027-28, driven by faster-than-expected new data center
build-outs and smooth ramp of new generations of Al/networking chips; we also assume
copper foil demand from key satellite customer will be stronger than expected. As a
result, we assume Co-Tech's copper foil demand from the aforementioned applications to
remain robust and its product mix to see continued improvement from the adoption of
HVLP4+ copper foils from more applications. Under this scenario, our bull case value
implies 38x 2028e EPS.

Bear case value NT$300: In this scenario, we assume high-end servers and switches see
significantly weaker demand in 2027-28, driven by slowdown in new data center build-
outs and delayed ramps of new generations of Al/networking chips; we also assume
copper foil demand from key satellite customer will be stagnant. As a result, we assume
Co-Tech's copper foil demand from the aforementioned applications to become sluggish
and its customers' migration to the HVLP4+ platform to be put on hold. Under this

scenario, our bear case value implies 9x 2028e EPS.

Exhibit 75: Residual income (RI) model

2027 20. 30| 2031 203. e 035

Tokal B uity 12974 18’re nan 4,028 7,198 30,781 3482 940 U5 50,413 54888

Net Profit 4. T06 &.008 9.050 1027 11,856 13,058 1475 16,675 18842 1192 2180

Return on Equity a21% 50.5% 45 45.27% 451% 450% a50% LR a4 44.8% AT
Beta 10 10 10 10 10 10 10 10 10 L) 1.0 1.0

Equity Rusk Premeum (Rm-Rf) BT% B7% 87% B.T% B7% 7% 7% A% am™ BT% BT% BT%
Resk Free Rate (Rf) 1.0% 1.0% 1.0% 1.0% 1.0% 10% 10% 10% 1.0% 10% 1.0% 1.0%
Cas! of Equity &% 9.3% 9.3% G.0% B1% G2% 8.2% 9% 9% 92% 9.3% 9.3%
Residual Income 1079 5345 744 7618 8,606 9,721 10982 12407 14018 15835 15309

Spread 8% M E.0% 5% se% W% TN L% 5% 155% 12.4%
Begmnng Copaty Caputal 12974

PV of Forecas! Penod 62414

P of Contnung Vakse 109 467

Equity Valug 184,855

No. of Shares 263

Projected Price TI00
— -
i

Sourcs, organ Senley Soseanch agt tes,
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Exhibit 76: Co-Tech P/E chart
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Exhibit 77: Co-Tech: Quarterly earnings estimates

FOUNDATION

125 025 325 4025 1026 2028 IATEE A0ZBE 225 0%E WTE 02WE
Nt sales 1,728 2,002 1,988 2,164 2,532 2,805 2,348 2,028 7880 1,115 15,849 77496
COGS (1,965 (1624} (1.57B) (1598  (1.B0S) (2037} (2117 (1864 (B.165)  (7HZ)  (2.528) (11,882)
Groas profil 363 e 408 B&T 727 TEB 832 965 1,715 329 [ %5 10,614
Cperahing expenies (57) Ly LEAH] iH T8 @3 L] 196} (268} (356} (485} (650}
SGRA L] L] (-0 158y 155 55} T 168y (205) (248) (3% (458)
R&D i 12 L1 121y 123 (28} 29 28 62} (108) (146} (1)
Cperating income 08 n7 nr 48T B B85 33 Lo 1447 2938 50835 9,964
Non-operaling income s oy 8] 1 13 4 12 12 {107} z a7 a7
Irserest income o o (A 2] i3] (&) L&) ] L] 115} 113 113
Inwestrment ncome o o o o o o o o o o o o
Dispresal of inveshmeni o o o o o o o o o o o o
Exchange gain 15 (116} 41 114 " ()] ] ] (74) (18) [ 3
(o0, 1} L] B 155 0 16 15 15 15 125) 61 60 L
Pri=lax income B 08 ns 488 ] (1] TAS Ba1 1,34 2,964 5883 10,01
Income fax 65) Lad] 62 iy 2% (143) (4% 76 (278} (596) (1177 (2.002)
Mironty miberes| o o o o o o o o o o o o
Net income %5 167 53 T 520 545 598 TOS 1,083 2,388 4,708 8,008
Ady wAd @v sivs mng 253 253 252 253 252 252 252 252 253 253 253 253
EP3 108 LR 100 148 208 216 2.38 .78 40 M 15 83
Fully Dilted shares jmn) 253 253 252 253 252 252 252 252 283 283 283 283
Diluled EPS [NTS) 108 068 100 148 208 218 2.38 7% am auM pLE ] 363
Margins (%)
Gross Mamn 210 189 205 26.2 287 274 282 341 218 26 25 472
Oiperating Margn 7T 159 7o 225 256 744 249 o7 L2 X4 k] a3
Pretio Margn 191 04 1589 25 256 245 253 nz 7o %7 71 aas
Ned Margn 153 a3 128 174 05 194 w0z 249 135 n3 27 3
QoQ Growth (%)
Salkes 1 " -1 3 7 " 5 -«
Gross Prokt 21 4 B » o) B B L
Operating Profit 26 4 6 4 n B 7 L]
Pretim Profii 36 =37 a2 5 n 6 B 18
Ned Prolit 36 -5 a2 a8 k. 5 g 18
Yo¥ Growth (%}
Salkes 15 10 " F a7 a0 ag k1l 18 a1 43 a2
Gross Prokt 17 -8 Fl a0 100 103 104 m 27 a2 a2 68
Operating Profit 19 13 n m 112 116 "7 ™ n 1009 % 7
Pretim Profii i =473 1“4 m a7 232 16 &1 17 i % by
Med Prolt 25 473 14 a 96 226 136 & 13 173 9% T

Source Dompang Lata Bramgan Stanley Research catimases
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Exhibit 78: Co-Tech: Consolidated financial summary
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Ci Income C Cash Flow
NTSmn (Yeas Erd Dec 31) 2025 2026E 202TE 202BE NTSmn (Yea End Dec 31} 2025 2026E 202TE 2028E
Net sakes 7.880 Mnns 15,843 22,496 Operating Cashflow 362 1439 3ne 6029
COGS 16165 {7.822) (9.528)  (11.862) Net Profits 1.063 2.366 4.6 B.00%
Gross profit 1,715 1293 6321 10,614 Depreciation & Aman %0 %0 a8 106
Oiperaling expenses (268 {356) {485} (850} Investment losses/{income) o o o o
Operating income 1,447 2936 5815 9,964 Vvorking capial change 2787 {984) (1.438) 2019
Non-operating income non w 47 47 Oahes adjusiments (1.584) (k%)) 148) 167
Inferest ncome L] 15 (13 13 Investing Cashfiow 792) (497} 1496} 1494)
Invesiment income - - - - Capex 1500) 150407 (5001 (500}
Disposal of mesiment - - - - Change of LT investment o a o o
Exchange gain 74 (18) - - Change of ST investrient (290) o o o
Cther 2% &1 60 & Oiher agjusiments (=] o o o
Pre-lax income 1,341 2,964 5,881 10,011 Financing Cashfiow 816) (194} 1819} {1,931)
Income tax (278 1508) (1177 12,002y Increase in LT dett ] i} o [i]
Minarity inerests - - - - Increase in S/T debt (429) 300 300 300
Not ncome 1,063 2,366 4,708 8,009 tssuance of slock [+] 6 o o
Ady wid Avp shis () 283 253 253 253 Cash dividends 379 {506) (1.128) 12.243)
Reported EPS (NTH) 4.20 934 18.59 3183 (her agjusiments (8) 6 9 12
Diluted shrs {m) 253 253 251 253 FX adustment [1+1] 18 o o
Diluted EPS (NTS) 4.20 834 18.58 31.63 Net change In cash 1,248) 767 2,004 1,604
Consolidated Balance Shoet Consolidated Financial Ratios
NT$mn {Year Ena Dec 31) 2025 2026E 20I7E 2028E 2025 F026E 202TE 2028E
Cash 745 1511 3,515 7118 Margins (%)
MH! securities. o o o o Gross margin 218 206 1909 472
ARMR 2388 .68 4801 6.817 Operating margin 18.4 264 368 443
Inveniory 941 1154 1455 1814 Preta marngin 170 67T 7a 445
Others Ly ] 112 160 @y Net margsn 135 Fal] 27 e
Current Assets 4,153 6,185 8832 15976 Yo'f growth (%)
Long-term invesiments 583 583 581 583 Sales 155 411 426 419
Fuoed assets 4508 5004 5402 5.790 Operating profits 266 1029 987 708
Other assets 13 13 13 1n3 Pretax proMs 167 1210 985 0.2
Total Assets 9,445 11,885 16,029 22,461 Met profits. 153 1226 9 2
SIT bamowings a3 1263 1543 1.893 Others.
APINF 2a1 355 434 541 Cash dividerd payout (%) 48% 4B% 48% aEy
Other ST hiabilties B47 a 1.000 1.247 Cash div (NTS) 200 445 8.86 15.08
Total Current Liabilties 1,929 2470 o7 3,881 Wiehd (%) % 1% 2% i
LT gept - - - - Net CettE quity (%) % % -15% 2%
Other LT libilities. 1a 20 29 41 Liabdities/ Equity (%) 26% T 24% 20%
Total Liabilities 1,835 2490 3,056 imn2 Liabilties/ Assets (%) 0% 21% 10% 1™
Coanrron shares 2526 2532 2532 2532 ROAE (%) 15% 28% A42% 5%
Retaned Earmangs 2.683 4.561 8139 13.905 ROAA (%) 1% 2% % A%
Other SH Equity 2302 2302 2302 2302 ARINR Turmover (days) o6 ] £ G4
Total Shareholders’ Equity 7,511 9385 12874 18,729 Inventory Tumower (days} 49 50 51 50
Total Liab fSH's Equity 9446 11885 16028 22 461 AFINP Tumower (days) 17 15 is 15
Cash conversion cycle 129 129 130 130
Source Sompany Cata Rroegan Stk Reseach esomores
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Risk Reward — Co-Tech Development Corp. (8358. TWO)

Exiting Cheap Copper, Entering Premium Returns

PRICE TARGET NT$730.00

Base case, derived from a residual income (RI) model. Key assumptions include a cost of
equity of 9.3% (beta of 1.0, equity premium of 8.7% and risk-free rate of 1%), medium-term
growth rate of 13%, and terminal growth rate of 3%.

RISK REWARD CHART
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o i
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o ¥
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NT$1.200.00{+130.33%)

A NTEPA0 DOC+A0.12 %)

NT$300.00(-42.42%)

SEP T

Key. — Historical Stock Performance @ Current Stock Price # Price Targel

BULL CASE NT$1,200.00

38x 2028e P/E

We assume high-end servers and switches
see significantly stronger growth in 2027-28,
driven by faster-than-expected new data
center build-outs and smooth ramp of new
generations of Al/networking chips; we also
assume copper foil demand from key
satellite customer will be stronger than
expected. We assume Co-Tech's copper foil
demand from the mentioned applications
remains robust while its product mix sees
continued improvement from the adoption
of HVLP4+ copper foil in more applications.

BASE CASE NT$730.00

23x 2028e P/E

Co-Tech continues to grow materially driven
by Al server demand growth, material grade
upgrades and better pricing power due to
scarce high-end capacity and continued shift
toward higher-end applications.

FOUNDATION

OVERWEIGHT THESIS

u Co-Tech has exited the low-margin HTE
copper foil business, which should support
profitability improvement.

= Co-Tech has a dominant share in the
server R-PCB copper foil market with its RG
copper foils (equivalent to HVLP1/2), making
it a key beneficiary of global data center
infrastructure build-outs.

u Co-Tech is proactively expanding its
HVLP4 capacity to support key Al
customers' high-end copper foil demand. it
should have a 21% supply share by 2028, on
our estimates.

w Risk-reward is attractive with the stock
trading at 17x CY28 P/E vs the 3Y historical
average of 20x.

Risk Reward Themes

MNew Data Era: Positive

Pricing Power: Positive

BEAR CASE NT$300.00
9x 2028e P/E

We assume high-end servers and switches
see significantly weaker demand in 2027-28,
driven by slowdown in new data center
build-outs and delayed ramp of new
generations of Al/networking chips; we also
assume copper foil demand from key
satellite customer will be stagnant. As a
result, we assume Co-Tech's copper foil
demand from the aforementioned
applications becomes sluggish and its
customers’ migration to the HVLP4+
platform to be put on hold.
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Risk Reward — Co-Tech Development Corp. (8358. TWO)

KEY EARNINGS INPUTS

Drivers 2025 2026e 2027e 2028e

HVLP Copper Foil Revenue

Contribution (%) 33 143 40 463
INVESTMENT DRIVERS RISKS TO PT/RATING
+ Monthly sales RISKS TO UPSIDE

« Project and supply share allocation . Stronger Al demand

- Copper foil content per server/switch/satellite + Slower-than-expected capacity expansion by
+ Processing fee adjustment competitors
+ Faster-than-expected material upgrades
GLOBAL REVENUE EXPOSURE » Slower-than-expected CPO adoption
RISKS TO DOWNSIDE
» Weaker Al demand
» Faster-than-expected capacity expansion by
competitors
+ Slower-than-expected material upgrades
+ Faster-than-expected CPO adoption

® 0-10% North America
® 30-40% Mainland China

APAC, ex Japan, Manland
® 60-70% (03 and india

FOUNDATION

MS ESTIMATES VS. CONSENSUS

FY 2027e

Sales/
Revenue

(NTS, mn)

EBIT
(NTS, mn)

Net income

(NTS, mn)

EPS
(NTS)

& 15849

#5835

4706

€859

® tdean @ Rcrgan Stanley Estimates
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KB Laminates (1888.HK): Initiate at Overweight, Price Target

of HK$75

Company overview

Kingboard Laminates (KB Laminates) is the laminates arm of the Kingboard Group, spun
out of Kingboard Holdings (0148 HK) and listed on the Main Board of the Hong Kong
Stock Exchange in December 2006. The operating history predates the listing by nearly
two decades. The group built its first laminate plant in Shenzhen in 1988 and began
producing paper laminates in 1989, then expanded horizontally into glass epoxy and
flame-retardant paper laminates and vertically into copper foil, glass yarn, glass fabric,
bleached kraft paper and epoxy resin, with the Fogang copper foil operation itself spun off
and listed in Singapore in 1999 as Kingboard Copper Foil. That upstream ownership
(vertical integration) is the defining feature of the business and the clearest contrast with
most other CCL suppliers globally. Kingboard self-supplies most of its critical inputs and
competes on cost, scale and supply security, whereas its competitors buy its inputs and
compete on specification.

KB Laminates positions itself as the world's largest CCL producer by volume, a position it
dates to the mid-2000s. Kingboard Laminates remains controlled through the parent,
reports acrass the Laminates, Properties and Investments segments, and is headquartered
in Sha Tin, Hong Kong.

Key products

KB Laminates mainly reports across three business segments:

* Laminates
* Properties
* |nvestments

In 2025, laminates accounted for 99% of revenue and 98% of operating profits.

= Within the laminates business, we believe the majority of revenue comes from CCL
(80-90%), while the rest comes from upstream materials such as copper foil, glass
cloth, etc.

Capacity

The laminate segment's capacity footprint is concentrated in China. In Guangdong, the
core sites are Fogang in Qingyuan City (both glass epoxy and paper laminate plants, the
historical heart of the business), Shixing County in Shaoguan, Jiangmen in the Jianghai high-
tech zone, and Guangzhou. In Jiangsu, there is Kunshan in the economic and technological
development zone, plus Jiangyin for composite material.

Copper foil capacity mainly sits at Fogang and Lianzhou in Guangdong, with a new
21,000-tonne plant for high-frequency and low-loss foil starting mid-2027 in Fogang,.
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Exhibit 79: CCL capacity (2023-2028E)

CCL capacity (M sheets/month)
18

16

14

FOUNDATION

Glass yarn and cloth capacity mainly run through Qingyuan, Lianzhou and Panyu Nansha,
with the first 500-tonne low-Dk yarn kiln at Qingyuan commissioned in TH25, a six-kiln
specialty yarn factory planned in the Qingyuan park, and a Shaoguan project carrying
70,000 tonnes of yarn and 100M meters of cloth from 2H26.

Bleached kraft paper is made at Taicang in Jiangsu and Qingyuan.

Exhibit 80: Glass cloth capacity (2023-28E)

Glass fabric capacity (M meters/month)
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Exhibit 81: Copper foil capacity (2023-28E)

Copper foil capacity (tonnes/month)
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Key competitors

The competitive landscape varies significantly by product grade. In commodity FR-4,
the largest volume suppliers include China's Shengyi Technology and Taiwan's Nan Ya
Plastics, with the top five producers accounting for more than 60% of the global CCL
market. This remains Kingboard Laminates’ core market today.

Kingboard is now expanding into M6-and-above high-speed, low-loss CCL. The first
phase of its new capacity is scheduled to come online in TH27, targeting 350,000 sheets
per month, followed by a second phase of an additional 350,000 sheets per month in
TH28. In this higher-end segment, Kingboard will compete with Elite Material, Taiwan
Union Technology, ITEQ, Panasonic, Doosan Electro-Materials, and Shengyi Technology.

Key customers

Kingboard Laminates sells its CCL directly to PCB fabricators, serving both independent
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customers and affiliated manufacturers within the broader Kingboard Group. The group's
downstream PCB operations include uo. These affiliated customers provide a captive
outlet for part of Kingboard's production and allow closer coordination on material
development, qualification, and production planning. However, the laminates business
remains predominantly externally focused. In 2025, the segment generated HK$16.9
billion in external revenue and HK$3.8 billion in intersegment revenue, implying that
external sales accounted for approximately 82% of the total. We believe KB Laminates’
external PCB customer base includes TTM Technologies, Tripod Technology, Meiko
Electronics, VGT, and Kinwong, among others.

Kingboard's vertical integration also extends upstream into several of the key raw
materials used in CCL production, including copper foil, electronic fiberglass yarn and
cloth, epoxy resin, and paper-based materials. These operations primarily support the
group's own laminate manufacturing, giving Kingboard greater control over raw-material
availability, cost, quality, and production scheduling. Surplus output is sold to third-party
CCL manufacturers, providing an additional revenue stream, although the main strategic
purpose of these assets is to support Kingboard's internal supply chain. This structure is
particularly valuable during periods of tight raw-material supply, when less-integrated
competitors may face higher input costs or production constraints. We estimate that KB
Laminates sells 20% of its upstream materials to third parties. This includes glass cloth
and copper foil supplied to external CCL manufacturers (such as EMC, Shengyi, Panasonic,
Doosan, etc), as well as glass yarn sold to independent glass-cloth weavers such as
Fulltech, amongst others.

Pricing tailwind for standard grade electronic cloth

We have seen ASP for standard E-Glass cloth rising, and we think there is more to come.
Strong demand for higher-grade, more advanced cloth is causing more suppliers to shift
capacity over, and a result of that shift, is causing constraints on standard grade cloth,
thus creating this tailwind. This is one of the reasons why KB Laminates saw strong margin
improvement in its TH26 results.

Electronic fiberglass earnings inflection likely to accelerate in 2H26: According to KB
Laminates' 2025 annual report, profit contribution from the electronic fiberglass yarn and
fabric business exceeded HK$600M in CY25, representing 70% y/y growth. This implies a
CY24 contribution of HK$350M, or approximately 27% of group profit. The segment’s
contribution increased further to HK$1.0B in 1H26 (1H26 interim results), equivalent to
approximately 35% of total group profit, versus approximately 25% in CY25.

We expect the earnings contribution from electronic fiberglass to strengthen further in
2H26. KB Laminates implemented price increases in each month of TH26, and the
associated earnings benefit typically flows through with a lag as existing contracts and
inventory are repriced. As a result, we believe several of the price increases announced
during TH26 will only be fully reflected in 2H26 earnings. Additional price increases in
early July and late August should provide further support into the remainder of the year.

This pricing momentum may help explain management's disclosure that July profit reached
HK$1.B, a particularly strong result relative to the HK$2.9B reported for the entirety of
1H26. While monthly earnings may be volatile and July's performance should not
necessarily be extrapolated in full, the current run rate suggests that 2H26 profit could
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exceed HK$5.6B, with electronic fiberglass likely accounting for an increasing share of the

group's earnings mix.

Exhibit 82: Pricing for E-glass yarn has been rising every month, Exhibit 83: Pricing of different glass yarn grades

and we believe September will continue the trend Pricing of different glass yam grades (RMB/KG)
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Exhibit 84:
Electronic fiberglass yarn and fabric's recent ASP increase is resulting in larger

contributions to KB Laminates' total profit

Electronic fiberglass yarn and fabric profit (HKS M)
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What are the key risks?

* Al demand is structural but volatile: Hardware/CCL orders can swing with delays,
bottlenecks and inventory digestion.

* Qualification creates an edge, not permanence: Incumbents benefit, but each
platform transition can reopen competition.

* Competition is rising: Other new Chinese entrants could pressure share, pricing
and margins.

* Upstream materials are constrained: Advanced glass cloth and HVLP copper foil
shortages support pricing but can cap shipments.

* CPOis alonger-term risk: It could reduce demand for premium CCL grades, but is
unlikely to materially affect 2026 tightness.
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Price target and valuation methodology

Our price target for KB Laminates is HK$75: This implies 14x CY28 P/E. Our price target
is also our base case scenario value. It is derived from our residual income (RI) model
(similar to the rest of our tech hardware universe).

To calculate the fair value of the stock, we use the company's beginning equity plus the
present value of all expected residual income of earnings in excess of cost of capital. The
Rl is positive when ROAE is above the cost of capital and negative when it is below the
cost of capital. Our key assumptions include a cost of equity of 9.7% (beta of 1.0, equity
risk premium of 8.7%, and risk-free rate of 1.0%), a medium-term growth rate of 8% and a
terminal growth rate of 3%.

The 14x CY28 P/E implied by our price target is slightly above the past 3Y average of
12.8x. We deem this valuation as fair, because KB Laminates is benefitting from an
earnings growth cycle fueled by price hikes of its FR& CCLs and glass cloth, as well as its
gradual penetration into the higher-end CCL material market, which supports margin
expansion from 19.6% in 2025 to 41.7% by 2028 and a EPS CAGR of 91% over 2025-2028,
on our estimates. That said, we believe the company remains more of a cyclical play
compared to its Taiwanese peers including EMC and TUC. Thus, we view the 1x re-rating
vs. its past 3Y P/E average as fair. The stock is trading at just 8.5x CY28 P/E, below KB's
past 3Y average of 13x. Therefore, we view the risk reward as attractive.

Bull case value HK$115: In this scenario, we assume demand for general server,
networking switches, and Al servers sees significantly stronger growth in 2026-28, driven
by replacement and new data center builds. In addition, we also assume KB Laminates is
able to secure and take share in the high-speed, low-loss CCL market (M6+ grade CCLs),
while also able to continue to hike price well into 2027 with no signs of pricing declines
into 2028. Under this scenario, our bull case value implies 21.3x CY28 P/E.

Bear case value HK$33: In this scenario, we assume demand for general server,
networking switches, and Al servers declines vs our current expectations of growth, in
2027-28. And therefore KB Laminates is not able to take share in the high-speed, low-loss
CCL market, as leading incumbents compete on price to keep utilization rates full. We also
assume KB Laminates will have to start lowering prices for standard grade CCLs. Under
this scenario, our bear case value implies 61x CY28 P/E.

Exhibit 85: Residual income (RI) model

HKS M FY2027TE FY202BE FY2029E FY2030E FY2031E_FY20J2E FY2033E FY2034E FY2035E_FY2036E_FY203TE
Total Equity 29498 34130 37406 51905 B7 563 BA474 0273 122482 143765 186772 191620
Core Nel Profit 14134 18219 17.984 19,422 20976 22 554 24 4B6 26,424 28,538 30821 33.286
Return on Equrty 62.0% 57 4% 52. 7% 519% 40 4% I 290 25.7% 233% 214% 200%
Beta 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 100 1.00
Equily Risk Premium (Rm-Rf) BT% BT% BTH BT B7% B.7% BT BT% BT% B7% BT%
Risk Free Rate (Rf) 10% 10% 10% 10% 1.0% 10% 1.0% 1.0% 10% 10% 10%
Cost of Equily 9.7 9.7 9.7 97% 7% 9.7% 9.7% 7% 9.7% 9.7% 47%
Residual Income 115833 14073 14 690 15812 15967 16,134 16315 16.510 16.720 16.947 17.183
Spread 52.3% 47. % 43.0% 423% 30.6% 239% 19.3% 16.1% 13.7% 118% 10.3%
¥r-end Equity Capetal 20498

PV of Farecast Penod 98 562

PV of Continuing Value 106 830

Equity Value 34 890

Full[ diluted Shares 3.132

Projected Price (HKS) 75.00

Impled CY27 P/E 17x

Impled CY28 P/E 14x

Source. Yoraan Stunley Hescarch 081 ates,
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Exhibit 86: KB Laminates P/E chart

7 KB Laminates PE Band
a9
i
23
+15D = 20.1x

20

3 Average = 12 .Bx
10

-15D =5.4x
Jan- 23 aar-ts Jan-2% lar-24

Source, Zotpany dala, Varcan Etankey Eesearch wstesales



Morgan Stanley | researcn FOUNDATION

Kingboard Laminates Financials

Exhibit 87: Kingboard Laminates: Semi-Annual Earnings Estimates

1H26 IHIGE 1HITE MIE 1HIBE ZHIBE] F2025 FIZOXE F20ITE FIOIBE
iL] 3

(10324} (11608) (12551) (13401} (1SEID) (18518 (16409 421,037 (25657 (34 18
Gross profit 4.580 BATH 8542 10,816 10,837 13,598 EX ] 13,059 20457 24534
O anCome e xperse| . . . - . L M - - -
Oporating expenses (694) (T3 (mam {883} (863} 1971 (1341 (1,487 (1.880)  (1.834)
Sediing and disribution 27 (287 (01 5) 1332 (340 (479 1560) 618} =0
Adminatrative 1435 1461 (484) (508)  {534) 1560) @i (900} @7 11094
RA&D - - - - - : - - - -
DOttt OF nmme (expense): net 19 45) na 158) 2 (1.4 52 127 Ty (60
Operating Income 31,887 TBBS 8,745 10,033 10,073 12827 3m 11572 18,777 22700
MNon-operating income #n 74 (1] 75 (1] 17T (161 (845 1163 1168
Profil & Loss of nvestment . . . . . . . 4 . . . .
Fnance income: - - - - . - » 1 o » - -
Finane cest 187 175) 1102 (58) L 168y Lt (70 (161 17 1136) 1138}
Oither ncome (2xpense) * - 1260} L] 2 o] @ i) * (276 (28) (30)
Pro-tax income 1971 1,888 1515 e 8657 9957 9,982 12645 3,060 1112% 18,614 2250
e bax (238 1380y 1628} 11.906) (1.858) (2.625) 12198, 13414y (618 (2.564) 14 480) 15813
Consolidated inc ome 34 1,509 2887 EETE 6.801 7383 7.784 8,135 2441 8.562 414 16919
Minority inferest L] ] o 0 0 [} 1} 0f L] L] ] o
Net income [ H 1,509 2,887 EETE 6,801 7333 7.784 9,128 2,442 B5E2 14134 16818
] i 3w Shes (m) 320 nz ER 312z 32z nzz 3zz 312z 3z anz iz arz
EPS [HK dollars) o0 LR 092 182 218 235 249 29) oTs 274 45 LR
Dilted EFS (HK dollars) o030 048 082 18 17 M 248 292 ors T3 45 540
Marging
Groes mangm (%) B4 206 7 4z a3 “9 40.9 423 166 ar3 -« ar
Operabng margin (%) 121 182 26.1 k] BE 413 w7 1Y 158 o1 405 W6
OPMexcl one ime charges (%) 131 182 PN 3|3 I6 413 w7 34 3| 158 a3 405 HE
Pretas mangin (%) 22z 15 6 e 2z 409 N | 150 ne A0 ]
e imargin (%) 97 140 194 w3 08 02 21 28 4 1z0 45 05 m7
HoH
Sales (%) [&1) 13 38 a5 0 0 10 20)
Gross profit { % 12 x 06 a5 13 “ a 24
Operabng prof (%) n =] 98 98 14 15 o 25
Fretax prott (%) 51 & 86 nr 14 15 o 26|
Net profi (%) 56 ;] L1 ar 20 8 & 17
Yo¥
Sales (%) 1" 9 55 86 AR 21 Fal | o T2 n Fo
Gross profl (%) 3 a2 160 281 108 Fa} 15 25| 2z 2 57 20
Operatrig profil (%) 13 108 209 2 125 »n 15 20 %5 2% (] 21
Pretix prefit (%) 22 143 200 303 146 ] 15 26| 76 264 &7 21
et profi (%) 28 152 200 206 136 X0 14 25 B4 2581 (23 20

Snurea Sospang dara, Yoczan Sranley Kesaarch astieeones
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Exhibit 88: Kingboard Laminates: Consolidated Financial Summary

Income Statement

Cash Flow Statement

FOUNDATION

HKS M. Year end March F1025 F2026E F2027E F201BE
Net sales 20400 349%0 46410 58862

COGS (16,409} (21,932) (25953 (34,328)
Gross profit 3,991 13,059 20457 24,53

Other operating income 571 o a o

Operating expenses (1,341} (1487) (1,680} (1,834)
Operating income 32N 1572 1877 22700

ProfitiLoss of investment o '] o 0

Finance income o 0 ] 0

Finance cost 1161 170 1136) (138)
Pra-tax income 3060 11126 18614 22532

Income tax (618} (2.564) (4.480) (5613}
Consolidated income 2442 BSE2 14134 16,919

Minority interest {0} (] a 0

Net income 2442 BSEZ 14134 16319

Diluted EPS {HK dollars) 0.78 273 4.51 5.40

Balance Shoet

HRS M. Year end March F2025 F2026E F202TE F2028E
Cash 1628 1278 5477 5.402
Mkl securnties o o a ]
ARINR 9590 16463 21837 27695
Inventory 3065 4097 2336 3,000
Others 1251 1251 1.251 1251

Curreni Assels 15543 23000 3090 37438
Long-term invesiments 1229 1229 1229 1,229
Fied assets 7122 7072 6722 5,422
COther assets 1019 1019 1.019 1.019
Total Assets 254TS 32972 4043 46670
SIT borrowings (1] o 0 ]
APINP 3143 4200 4.970 6.574
Other ST liabikles 4 970 4970 4.970 4.970
Other hablities 356 356 356 356
LIT debt 630 639 639 639
Total Liabilities 9108 10,166 10,936 12,540
Common shares 314 EALY a4 3

Reserves 16028 22467 29159 33792
Shareholders’ equity 16,367 22806 29498 34,130
Total Liab./SH's Equity 25475 32972 4043 46,670

HKS M. Year end March F2025 F2026E F202TE F2028E
Operating CF 2160 2623 12,192 12811
Net Prolits 2442 B.562 14134 18,919
Deprecabon 932 G900 900 00
Equity losses/{income) 0 0 o [
Other adjustments. 1214 16.839) (2.642) 15.009)
Investing CF (1339 (800} (500) (500)
Capex 822 1800} {500) {500)
Change of ST wwestment 2 0 ] 0
Other adjustrments 1589) 0 ] 0
Financing CF 1,119) {2173) (7.493)  (12.3886)
Increase in LIT dett 268 o a a
Increase in S/T debt a o a ]
Issuance af stock o o a a
Cash dividends (1.934) {2,123 (7.443)  (12,288)
Dr & Emp. Bonus o o a a
Changes in Treasury Stocks o o L] L]
Other adjustments {53 {50 (50) {100)
FX adjustment 2 0 0 0
Net change n cash 1296} {3501 4199 {76)
Financial Ratios

HKS M. Year end March F2025 F2026E F202TE F20Z8E
Margins

Gross marngin 196% 37.3% 44.1% NT%
Operating mangin 15 8% 33.1% 40.5% 386%
Pretax margin 15.0% 31.8% 40.1% 38.3%
Net mangin 12.0% 24 5% 30.5% 28.7%
Yo¥ growth

Sales 10% % 3% I
Operating profits 55% 250% 6% 2a4%
Pretax profits T6% 264% 6T% 21%
Net profits B4% 251% 65% 20%
EPS B4% 251% 65% 20%
Others

Net DeblEquty £% 3% 6% 4%
Liabelite s/E quity 56% 45% ™% 7%
Liabdiles!Assels I6% % 2™ %
ROAE 15% 44% 54% 53%
ROAS 10% 2% 3% 39%
ARINR Turnover (days) 154 136 151 154
APINP Tumaover (days) &7 &1 B4 &1
Inventory Turnover (days) 65 B0 45 )
Cash ion {days) 151 134 131 121

Source Tomrang data, Yarsan Stanles Eesearch estiaies
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Risk Reward — Kingboard Laminates Holdings Ltd. (1888.HK)

World's largest vertically integrated CCL producer by volume

PRICE TARGET HK$75.00

Base case, derived from a residual income (RI) model. Key assumptions include a cost of
equity of 9.7% (beta of 1.0, equity premium of 8.7% and risk-free rate of 1%), medium-term
growth rate of 8%, and terminal growth rate of 3%.

Consensus Price Target Distribution HK$42.43 LR 2 HK$95.00
MSPT
& oan @ Morgan Stunloy Estimates
RISK REWARD CHART
KD HK$115.00(+136.53% )
W00
75 # HK$75.00(+ 54.26%)
50 62 @
5 HK$33.00(-3213%)
0
SEP'25 MAR 26 SEP26 SEP2T
Key. — Historical Stock Performance @ Current Stock Price 4 Price Target
BULL CASE HK$115.00  BASE CASE HK$75.00
21x 2028e P/E 14x 2028e P/E

We assume demand for general servers,
networking switches, and Al servers sees
significantly stronger growth in 2026-28,
driven by replacement and new data center
builds. In addition, we also assume KB
Laminates is able to secure and take share in
the high-speed, low-loss CCL market (M&+
grade CCLs), while also continuing to hike
prices well into 2027 with no signs of pricing
declines into 2028.

We assume KB Laminates will slowly
penetrate the high-speed, low-loss CCL
market, while standard grade CCL prices can
continue to increase over the next several
months. In this scenario, we estimate a
revenue CAGR of 40-50% in 2025-29 and a
90-100% profit CAGR over the same period.

FOUNDATION

OVERWEIGHT THESIS

u Differentiated by its vertical integration
across copper foil, glass yarn and cloth,
resin, and paper-based materials, which gives
it an advantage in this current cycle as it has
internal capability to produce upstream
materials that are in constraint now.

® Expanding capacity for M6+ CCL, with
capacity coming online from TH27 onwards.
u Expanding capacity for advanced glass
cloth (LowDK1, LowDK2, Low-CTE), making
it a competitive player in the high-end
advanced glass cloth segment.

= Pricing on standard grade electronic yarn
and cloth (E-glass).

= Risk-reward looks attractive at 8.5x CY28
P/E.

Consensus Rating Distribution

o I 100%0verweight
0% Equal-weight
0% Underweight

® MS Rating

Risk Reward Themes

MNew Data Era:
Pricing Power:

Positive
Positive

here

BEAR CASE HK$33.00

6x 2028e P/E

We assume demand for general server,
networking switches, and Al servers declines
vs our current expectations of growth, in
2027-28. And therefore KB Laminates is not
able to take share in the high-speed, low-
loss CCL market, as leading incumbents
compete on price to keep utilization rates
full We also assume KB Laminates will have
to start lowering prices for standard grade
CCLs.



Morgan Stanley | sesesncn

Risk Reward — Kingboard Laminates Holdings Ltd. (1888.HK)

KEY EARNINGS INPUTS

Drivers 2025 2026e 2027e 2028e
Company Gross Margins (%) 19.6 373 441 1.7
INVESTMENT DRIVERS RISKS TO PT/RATING
« Price increases for standard grade E-glass RISKS TO UPSIDE

« Suppler share allocation « Stronger Al demand

» Capacity expansion for LowDK/Low-CTE cloth + Share gains

+ CCL content per rack + Faster-than-expected material upgrades
» Slower-than-expected CPO adoption

GLOBAL REVENUE EXPOSURE MRS T SONNSE

Weaker Al demand

Share loss

Slower-than-expected material upgrades
Faster-than-expected CPO adoption

APAC, ex Japan, Mainland
® 10-20% Cpyng and India

® 20-30% Europe ex LK
® 20-30% Mainland China
® 30-40% North Amenca

.
.
.
.

MS ALPHA MODELS
2/5 3 Month

MOST Horizon

FOUNDATION
MS ESTIMATES VS. CONSENSUS
FY 2027e
Sales /
Revenue 45,4104 65053
(HKS, mn)
BIT 18,777
(HKS, mn) 9,693 * 24061
Net income 14134
(HKS, mn) 7,505 L 4 19,393
Ps 4.51
(HKS) 2.39 » 6.10

# Llezn @ Wergan Stanley Estirates
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Shengyi Technology (600183.SS, EW, Price Target Rmb170)

Earnings estimate changes

We raise our 2026-27 EPS estimates by 52% and 79% respectively to factor in stranger
CCL and PCB demand, as well as stronger than expected pricing, which is why our gross
margin assumptions increase 380bps for 2026 and 470bps for 2027. We also introduce
our 2028 EPS estimate at Rmb6.98. The difference between net income % change and
EPS % change in 2026-27 is due to a slight change in outstanding shares.

Exhibit 89: Shengyi Estimate changes

Year to Dec. 31 2026E - 202TE % ditt 2028E w it
(RMB mn) New Old New Old New oid
P&L Summary

Net sales 431,983 36,790 20% 63,694 44,411 43% 86,867

coGS (30,032 (26.540) (42.351) (31617 (57.075)

Gross profit 13,952 10,250 36% 21,344 12,794 6T% 29,792
Operalng expenses (4.570) 13.939) (6.809) {4.778) (9.302)
Operating income 9,382 6,31 49% 14,535 8017 81% 20,490
Non-operaling income n7 (30) (58) (30 (58)

Pre-tax income 9,699 6,281 54% 14,477 7,987 B81% 20,432

Income tax (1.168) (672} (1.742) (B59) (2.458)

Minarity interest (944) (700} (1.027) (700 (1.027)

Net income 7.587 4,909 55% 11,708 6,428 82% 16,947

EPS (RMB) 3.12 206 §2% 482 269 9% 6.98

Margins

Gross margin NT% 27 9% 33.5% 2B.8% 34.3%
Operaling margin 21.3% 17.2% 22.8% 1B.1% 23.6%

Prelax margin 221% 17.1% 2271% 18 0% 23.5%

Nel margin 17.2% 13.3% 18.4% 14.5% 19.5%

Source, Yorgan Slenley Hetearch egl ates,

Price target and valuation methodology

We raise our 12-month price target to Rmb170.0 (24x 2028e EPS), up from Rmb74.0,
on our higher earnings estimates for 2026-27 and the introduction of 2028 earnings
estimates: Our base-case scenario value, which is also our price target, is derived from a

residual income (RI) model.

Our key assumptions include a cost of equity of 7.3% (beta of 1.2, equity risk premium
5.0% and risk-free rate of 1.3% - unchanged), a medium-term growth rate of 10.0%, and a
terminal growth rate of 3.0% (all unchanged).

Our bull- and bear-case values increase to Rmb245.00 and Rmb95.00, respectively:

This is in line with the magnitude of increase in our base-case value.

Exhibit 90: Residual income (RI) model

RME mn 202TE 2ILE 20259 2030E 2011E 2032 2033E 20ME 2035E 20I6E 203TE
Total Equity AT 41353 S1041 61698 734N BEIT 100501 116,105 133268 148836 166,501
Net Profil 11,708 16,947 18,641 20,508 22,556 24811 7291 o022 33,024 s 35,038
Return on Equity 41.9% 46.5% 40.4% 36.4% 334% MA% 292% 7% 26.5% M.0% 1%
Beta 12 12 12 1.2 12 12 12 12 1.2 12 12
Equity Risk Premum {Rm-RT) 50% 50% 50% 5.0% 50% 50% 50% 50% 50% 50% 50%
Risk Free Rate (R 1% 13% 1% 1.3% 1.7% 13% 13% 1% 13% 1.3% 11%
Cost of Equity T % 7% 3% T 7% 3% 7% Ti% % 7%
Begnning Equity Captal 31471

P of Forecast Penod 120042

P of Continuing Value 26141

Equity Value 41250

No_of Shares PLY.]

mu:lnd Price |RIB| 1?_0.0

Source Yorgan Srenloy Jogeanch gl osies
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Exhibit 91: Shengyi Tech P/E chart

Shengyi Tech PE Band

Ab]

30 +15D = 28.6x P

Average = 22.0x

13
W -15D =15.4x

Jan-L4 PELNEF Jan-24 Jan-du

Snurea Sospanyg dara, Yorzan Sranley Kosoarch ash~aies
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Shengyi Technology Financials

Exhibit 92: Shengyi Tech: Quarterly Earnings Estimates

FOUNDATION

RMB mn

Net sales

COGS

Gross profit
Operating expenses
SGAA RAD exp
Employee banus
Dparating incoma
Non-operating income
Irdgsest moome
Investment incorme
(nsposal of imvestment
Exchange gain

Ortheer

Pre-tax income
Incorma tax

Minanty interest

Net income

Adj wad avg shrs imn)
EPS (RMB)

Fully diuted shares {mn}
Diluted EPS (RMB)

Margins (%)
Groas Margin
Diperating Margin
Pretax Margin
Met Margin

Qo0 Growth (%)
Sales

Gross Profit
DOiperating Profit
Pretax Profit

MNet Profit

Yo Growth (%)
Sales

Gross Profit
DOiperating Profit
Pretax Profit
Met Profit

1026

a141
{5.804)
2247
(B06)
(B06)
13
1441
L1
52

2

o

o

122
1.530
(198)
174
1,158
2429
0.48
2429
0.48

76
77
188
142

2026P
10,884
(7.383)
3.5
(1.067)
(1067
"
4

1257)
2,085
2,429

0.86
2.429

0.86

ar
20
29
173

n

R e R

4Q26E
12925
(B.656}
4270
(1.40%)
(1 409

16
2,861

15}

(75}

330
221
20
171

Mmoo

1Q2TE
14015
9372
4643
(1.498)
(1.498)
16
3145
15)
i75)
10

k=R ]
224
223
176

107
18

113

2027
15.385
(10267
5118
(1.606)
(1 606)
16
3512
(15
(751

10

5 o

{385)
1257

2429
1.18
2420
1.18

EEL 2

IQNTE
16438
oem
5528
11,759
10.759%
15
3769
(15
(]
0]

o

o

50
1754
[Eak!)
(257
3,085
2429
1.27
2429
127

36
229
228

R R

ko
41
42
43
48

4Q27E
17.857
11,802}
6,055
(1.946)
(1.946)
18
4,108
(15}
(75}
10

{257}
3,298
2429

1.3

339
230
2o
185

tabE

43

28,431
{21.056}

1.6
(3.075)
(3.075)

16
{258}

137

137

3l
151
155
nr

2026E
43983
(30.032)
13,952
14,570}
14.570)
2
9,382
nr
(338)
39
0
0
616
9,699
1.168)
(944
7,587
2429
112
2429
112

nz
213
221
172

55
a9
18
120
128

202TE
61654
142.351)
21,344
(6 A0G)
16.8049)
3
14,535
158)
298]
a0
a
a
200
14477
1.742)
(1.027)
11,708
2420
482
2420
482

a5
53
55
43

2028E
B6 86T
(57.075)
9792
19.302)
19.302)
3
20 480
(58)
(298)
40
o
o
200
20432
12.458)
nozn
16,947
2429
(%]
2429
698

40
41
41
45

Source Dompang Lata Bramgan Stanley Research catimases
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Exhibit 93: Shengyi Tech: Consolidated Financial Summary

Consolidated Cash Flow Statemant

Consolidated Income Statement

FOUNDATION

RMBmn | Year End Dec 31) 2025A 2026E 2027TE 2028E RMBmn (Year End Dec 31) 2025A 2026E 2027E 2028E
Net sales 28,41 43,983 63,6594 85,867 Operating Cashflow 5274 13,13 10,7M 15,880
COGS {21.056) (30,032} (42351} (57.075) Nel Profis 3334 7587 11.708 16.947
Gross profit T.375 13,952 21,344 29,792 Cepreciaton & Amon o ] ] ]
Operaling expenses. {3.075) (4570 {6,809} 19,302) Inve siment Iosses/{income) (143) (39) (40 (0]
Operating income 4,300 9,382 145315 20,450 Working capital change (798) 5353 (7o8) @iy
Non-operating income 16 nr (58) (58) Other adjustments 2.880 81z (99) 118)
Interest income 1258) (338) (298} (298) Investing Cashflow 12,933 432) (626) (854)
Irve stment inc ome 143 39 40 40 Capex (2.376) {440) (637) (B63)
Dhisposal ol wves et - - - Change of LIT investment 1616) 0 0 ]
Exchange gain . . . Change of $/T investment [ 0 0 0
Other 2n 618 200 200 Other adjustments. 54 o o o
Pro-tax income 4,416 9,699 14477 20,432 Financing Cashflow (2618)  [1622) (3.944) (6,310)
Income tax (524) {1.168) (1.742) (2.458) Increase in LIT debt 136 L} L} L}
Minarity inerests {558) (S44) {1,027} 1.027) Increase in S/T debt a a a a
Net income 334 7.587 11,708 16,947 Issuance of slock o {102y o o
Adj wid Avg shrs (m) 2429 2429 2429 2429 Cash dividends (2727 (2000) (45527 (7.025)
Reported EPS (Rmb) 137 312 482 6.98 Other adjustments (25) 480 608 715
Diuted shis (im) 2479 2429 2429 2429 FX adjustment 2 0 0 0
Diluted EPS (Rmb} 1.37 3.12 482 698 Net change in cash (273} 11,659 6,201 8,716
Consolidated Balance Shoet Consolidated Financial Ratios
RMEBmn { Year End Dec 31) 20254 2026E 202TE 2028E 20254 2026E 02TE 2028E
Cash 1,734 13,380 19,581 28,306 Margins (%)
Ml securilies - - - - Gross margin 2589 nr 335 343
ARINR 10835 4838 T.006 9.555 Operalng margn 151 Falk] 28 236
Inventory 5.785 4 5056 6353 8561 Pretax margin 185 221 27 235
Others 1.032 220 38 44 MNel margin 1n7 172 184 195
Current Assets 19,389 22,953 33,268 46,857 YoY growth (%)
Lang-term investments a1z 812 812 B12 Sales 104 547 a8 364
Fuoed assels 11.083 11.515 12.142 12.996 Operalng proMs 152 182 549 410
Other assels 1.486 1.486 1486 1.486 Pretax profits. 136 1196 493 a1
Total Assets 32,770 36,766 47,708 62,151 Net prafits o148 1276 543 447
SIT bext rowangs. 2.305 2.305 2305 2.305 Othars
APNP 282 4204 5929 7941 Cash doadend payout (%) B0 60 &0 &0
Other ST liabilities 2 553 3641 5135 6,920 Cash div (Rmb) oa 19 29 43
Total Current Liabilities 12,080 10,151 13,368 17,216 Wield (%) 1 1 2 a
UT debt 903 903 903 903 Met Debt/Equety (%) 8 (42) (52) 161)
Other LT libiities. a7 1.357 1965 2,670 Liabdities/Equily (%) 71 51 52 50
Total Liabilities 11,859 12.410 16,236 20,798 Liabdities/Assets (%) 42 34 k2 n
Commaon shares 2.429 2.3:7 2327 2327 ROAE (%) L] 35 42 a7
Retained Eamings 6538 12086 19.202 29,084 ROAA (%) 1" Er 8 H
Other SH' Equily 9.942 0.942 9942 9.042 ARMNR Tumowver (days) 127 65 M 35
Total Shareholders’ Equity 18,910 24,356 nan 41,353 Inveniory Tumaover (days) 95 63 a7 48
Total Liab./SH's Equity 32770 36766 47,708 151 APMNF Tumover (days) 106 1] a4 45
Cash ion cycle 115 58 37 3a

Source Doepany Cala Lo gen Stonkey Reseach esnrmaies
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Risk Reward — Shengyi Technology Co Ltd. (600183.5S)

2026 a year of share gains for CCL business, but valuation keeps us EW

PRICE TARGET Rmb170.00

Base case, derived from a residual income (RI) model. Key assumptions include a cost of
equity of 7.3% (beta of 12, equity premium of 5% and risk-free rate of 13%), 10% medium-
term growth rate and 3% terminal growth rate.

Consensus Price Target Distribution Rmb74.00 4 Rmb249.00
MSPT
& oan @ Morgan Stunloy Estimates
RISK REWARD CHART
CNY
RmMb245.00(+66.71%)
260
180
# Rmbl70.000+15.68%)
Rpbi4s.
120
0 Rmba5.00(-3536%)
0
SEP25 MAR 26 SEP26 SEP 2T
Key. — Historical Stock Performance @ Current Stock Price 4 Price Target
BULL CASE Rmb245.00 BASE CASE Rmb170.00
35x 2028e P/E 24x2028e P/E

We assume a 80-90% revenue CAGR, 2025-
28, with a 120-130% earnings CAGR over the
same period. This means we are projecting
operating margin to expand from 15.1% in
2025 to 30%+ by 2028.

We forecast a 45% revenue CAGR, 2025-28,
with a 65-70% operating profit CAGR over
the same period. This means we are
projecting operating margin to improve from
15.1% in 2025 to ~24% by 2028.

FOUNDATION

EQUAL-WEIGHT THESIS

w Shengyi continues to improve its CCL mix,
while PCB revenue and UTR continue to rise.
= However, we should always be mindful of
the cost headwinds from price hikes of
PCB/CCL raw materials such as copper, gold,
glass cloth and resin.

u We expect Shengyi's CCL business to enjoy
share gains in the Al server market.

= Adoption of PTFE resin in next-generation
CCL used in Al systems should be positive
for Shengyi.

= Valuation looks fair, in our view, so we are
EW.

Consensus Rating Distribution

I 85% Overweight
o B 8% Equal-weight

| 8% Underweight
® MS Rating
Risk Reward Themes
Secular Growth: Positive

- huwe

BEAR CASE Rmb95.00
14x 2028e P/E

We assume a 0-10% revenue CAGR, 2025-
28, with only 5-15% earnings CAGR over the
same period. This means we are projecting
operating margin to increase slightly from
15.1% in 2025 to 16-17% by 2028.
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Risk Reward — Shengyi Technology Co Ltd. (600183.SS)

KEY EARNINGS INPUTS

Drivers Dec 2025

CCL sales y/y (%) (%) 20 68
PCB sales y/y (%) (%) 104 33
CCL GM (%) (%) 239 31.7
PCB GM (%) (%) 28.6 N3
INVESTMENT DRIVERS

« 56 base station deployment schedule
+ Supplier share allocation

« China's data center demand

« PTFE

GLOBAL REVENUE EXPOSURE

® 0-10% Europe ex UK
® 0-10% MNorth America
® 70-80% Manland China

MS ALPHA MODELS
3/5 3 Month
MOST Horizon

Dec 2026e

Dec 2027e  Dec 2028e

51 40

36 29

343 352

313 31.8
RISKS TO PT/RATING
RISKS TO UPSIDE

.

Accelerated demand for 5G and data center
CCL/PCB.

Further share gains for 5G and data center
CcCLPCB.

Meaningful penetration into IC substrate CCL,
benefiting from China's semiconductor
localization.

RISKS TO DOWNSIDE

.

Rising competition for 5G and data center
CCL/PCB.

Delay in 5G network deployment.
Escalating US-China trade tensions.

OWNERSHIP POSITIONING

Inst. Owners, % Active

1394 |}

FOUNDATION

MS ESTIMATES VS. CONSENSUS
FY Dec 2027e
Sales / £3,694 3
Revenue 46,596.1 < 732801
(Rmb, mn)

14,535
EBIT
(Rmb,mn) B.407.5 %  16088.0
Neti 11,708

ncome
(Rmb, mn) 6,790.0 * 13,005.0
s 48
(Rmb) 28 > 23
R0E 481
291 509

) ¢

® Llean @ Rargan Stanley Estirales
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Copper-Clad Laminates (CCL) Primer

Introduction: What are copper-clad laminates (CCL)?

CCL is the major determinant foundation of all PCBs (printed circuit boards). It
dictates signal integrity, reliability, manufacturability, and cost across all PCBs,
ranging from consumer electronics to automotive to Al infrastructure hardware
(server, storage, networking, etc). CCL is a composite.

In the hierarchy of electronics supply chain, CCL serves as the fundamental building block
for printed circuit boards (PCBs). It is a composite material created by reinforcing a resin
matrix with a filler (typically fiberglass cloth) and cladding it with electrolytic copper foil
on one or both sides. CCL is a critical proxy for downstream demand in high-growth
sectors such as Al servers, 5G infrastructure and automotive electronics.

Core composition and manufacturing

The performance of a CCL is dictated by its three primary components:

» Copper foil: This is the conductive layer that is etched to create electrical
pathways for signals and currents. The industry is shifting toward ultra-low-profile
copper foils for high-speed or high-frequency CCLs to minimize signal loss (ie.
HVLP3+).

* Reinforcement materials: In most cases, electronic-grade fiberglass cloth serves
as the reinforcement material in a CCL, which provides mechanical strength and
dimensional stability.

* Resin system: This is the "glue" of the laminate and mainly where the CCL
suppliers differentiate from each other. In some high-speed applications, standard
FR-4 (epoxy) is replaced by specialized resins like polytetrafluoroethylene (PTFE)
or polyphenylene ether (PPE) to achieve lower dielectric constant (Dk) and
dissipation factor (DFf).
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Exhibit 94: Cross-section of a CCL

COPPER FOIL

FILLER SYSTEM

RESIN SYSTEM GLASS FABRIC

Sauree onsan

CCL powerhouses: Who's leading the market?

There are three key specifications that determine a CCL supplier's tier in the supply chain:

1. Dielectric constant (Dk) measures the ability of the material to store electrical
energy. Lower Dk allows for faster signal transmission.

2. Dissipation factor (Df) represents the energy "lost” as heat. For Al and high-
frequency applications, ultra-low loss materials, which have very low Df, are the
common standard and command higher ASPs.

3. Glass transition temperature (Tg) is the temperature at which the material shifts
from a rigid to a rubbery state. High-Tg materials are essential for reliability in
heat-intensive environments like within servers.

The global CCL market is led by KB Laminates and Shengyi Technology in China; Elite
Materials (EMC), Nan Ya, ITEQ, TUC, and Chang Chun in Taiwan; Panasonic in Japan;
Doosan in Korea; and Isola in the US. KB Laminates and Shengyi together account for
roughly one-third of global CCL capacity, but both remain heavily weighted toward
conventional grade CCL. We estimate that less than 5% of KB Laminates' capacity is
allocated to M6+ products, compared with approximately 5-10% for Shengyi.

In high-speed CCL, EMC, TUC, and Doosan have gained share from Panasonic in recent
years. The shift began in servers and high-end networking around 2020 and accelerated
from 2023 as these suppliers secured early qualifications for Al-related reference designs.
We estimate that EMC, TUC, Doosan, and Panasonic each allocate more than 50% of their
capacity to M6+ grades.
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Exhibit 95: Global CCL suppliers’ market share by capacity (2026E

Global CCL suppliers' market share Others

. 15% KB Lamingtes
by capacity (2026E) 16%
Doosan
2%
Chang Chun
2%
Isola
%
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1% Shengy

. 17%
Huazheng New Matenals
4%
Panasonic
5%
Nan Ya New Materials
% Elite :‘:Ieﬂal

ILE&Q Nan Ya Plastics
0%

Source Zompang data, Yorzan Etanley Besecarch esti~ates

Exhibit 96: Global CCL suppliers’ market share by capacity (2023-2028E)
Global CCL Capacity (M Sheets/Month)
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Why higher-grade CCL is disproportionately harder to
produce

Advancing CCL performance is not a matter of upgrading a single input — it requires
simultaneously re-engineering copper foil, resin, and glass fiber, each of which becomes
progressively harder to produce and integrate as electrical requirements tighten.

Resin — two competing requirements in one material system. As copper foil surfaces are
smoothed to reduce signal loss, resin formulation must solve two problems at once rather
than one. Lower Dk/Df increasingly requires low-polarity resin chemistries, but the same
low polarity that improves electrical performance also reduces the resin's natural ability

to bond to copper and glass. With the mechanical grip previously provided by rough foil
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no longer available, adhesion must be re-engineered from scratch — through coupling
agents, functional end-groups, and in some cases metallic interlayers. Because these two
requirements pull in opposite directions within the same formulation, qualifying a new
resin/foil combination at HVLP3/HVLP4 level is an inherently slow, iterative process.

Glass fiber - trading a well-understood material for a harder one. The same dynamic
applies to glass fiber reinforcement. Lowering Dk/Df means moving away from E-glass —
a chemically well-behaved, decades-optimized material — toward compositions that are
either harder to melt and draw into fiber consistently (NE-/NER-glass) or harder to handle
without breakage (quartz/Q-glass). In both cases, the sizing treatment that bonds glass to
resin must also be redeveloped rather than carried over from lower grades.

Lamination - tighter process windows, less margin for error. These upstream changes
converge at the CCL manufacturer's lamination step. Bonding a low-adhesion foil to resin
using the same temperature, pressure, and cure-time profile used for standard foil risks
voids or delamination. Producers must instead adjust lamination profiles and use resin
systems specifically formulated for compatibility with low-profile foil — reinforcing why
advancing an M-grade tier requires changing resin, foil, and glass together, rather than
substituting a single component.

Net effect, structurally lower yields and a narrower supplier base. The cumulative result
of these compounding constraints is lower production yields, longer and more iterative
qualification cycles, and a small pool of suppliers capable of meeting spec reliably at scale.
This explains both the substantial cost premium commanded by higher-grade CCL and the
persistent lag between capacity additions and demand: the constraint is not simply
building more production lines, but building lines capable of consistently meeting a
materially tighter specification.

Exhibit 97: Three constituent materials in glass-reinforced CCL

Three constituent materials in glass-reinforced CCLs
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Exhibit 98: PCB hill of materials (BoM} analysis Exhibit 99: CCL bill of materials (BoM) analysis

PCB bill of materials CCL bill of materials

. o4

mCCL  wPrepreg  mCopper Foil mink  mSolder Ball  mLammnation work, chermicals and others

m Copper foil = FiberGlass m Resin = Others (addictives, fillers, etc )

Soorce Llosqan Stasloy Rosearch . | =
Socree Llorzan Slarley Jesearch,

The high bar for CCL qualification

Qualification for high-grade CCL, typically M7 and above, can take 12 to 18 months with
major customers such as Nvidia, AWS, Google, and Meta. The process is demanding
because it evaluates more than whether the laminate meets its datasheet specifications. A
supplier's internal quality control typically measures properties such as Dk/Df, peel
strength, and Tg on flat coupons from a controlled sample batch. Customer qualification,
by contrast, tests the material after it has been drilled, plated, laminated, and built into
the customer's actual board design using the designated PCB fabricator's process.
Performance must also remain consistent across multiple production lots, rather than a
single optimized sample.

This distinction matters because signal integrity and reliability in a finished board can
differ materially from what flat-laminate testing suggests. Via-stub reflections, glass-
weave skew on the actual trace geometry, and voiding caused by narrow lamination
windows may only emerge during board-level testing. Customers also apply tighter,
application-specific acceptance criteria than standard industry specifications, reflecting the
high cost of a field failure in an Al server.

CCL capacity is fungible, not equivalent

CCL capacity is fungible mainly because the manufacturing process is essentially
grade-agnostic. Whatever the grade, you are doing the same three things:

1. impregnating woven glass cloth with resin on a treater to make prepreg,

2. stacking that prepreg with copper foil, and curing the stack under heat and
pressure in a lamination press,

3. then trimming and inspecting.

A standard FR-4 line and a low-loss line are the same machines in the same sequence.
What differs is the recipe, not the architecture.

That means switching grades is closer to a bill-of-materials swap than a capital project.
You change the resin system (epoxy for FR-4, PPE/PPO or hydrocarbon blends for low-
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loss, higher-Tg or halogen-free chemistries for others), the glass cloth (E-glass versus low-
Dk NE- or Q-glass), and the copper foil (standard versus reverse-treat or HVLP/ULP for
high-frequency loss budgets). You also retune press profiles, cure temperature, and
vacuum. All of that lives in the process recipe and the purchasing order book, which is why
CCL suppliers can and do reallocate lines toward whatever grade is earning the best
profit.

The fungibility is asymmetric, though, and this matters. A line qualified for high-end
material can trivially drop down and run commodity FR-4, despite it being over-qualified
for the job. However, the reverse is not as straightforward. Upgrading a commodity line
often requires better vacuum lamination, tighter thickness and resin-content control,
cleaner handling to avoid particulate defects, and frequently a dedicated treater to
prevent resin cross-contamination. So capacity flows downbhill freely, and requires capex
and time going uphill.

The most important consequence for output is that fungible does not mean
equivalent. High-end grades consume more line time per unit of area: longer and hotter
press cycles, thinner cores that mean more panels for the same copper area, more
rigorous AQI and electrical testing, and materially lower first-pass yield during ramp. The
same physical asset therefore produces meaningfully fewer square meters per month when
it is running ultra-low-loss material than when it is running consumer FR-4, the penalty is
often on the order of tens of percent rather than a rounding error.

Layered on top is a commercial friction that is slower than the engineering one. CCL is
qualified into an OEM's approved-vendor list at the level of a specific grade produced on a
specific line at a specific site, with reliability testing behind it. Requalifying a line typically
takes quarters, not weeks, and PCB fabricators themselves have to requalify their own
process on the new laminate. So the theoretical swing capacity in an industry model is real
but arrives with a lag, and it arrives unevenly across customers.

Fungibility at the CCL step also does not fix a bottleneck sitting upstream of it. The
binding constraints in a high-end cycle are usually low-Dk glass cloth, HVLP copper foil,
and specialty resin, inputs with concentrated supply, long qualification cycles, and 12- to
24-month capacity lead times. A producer can reallocate every press it owns toward high-
end product and still be capped by how much low-Dk cloth it can source. Adding CCL
capacity into that situation raises utilization risk without raising effective supply.

Putting it altogether: Because capacity is fungible, a demand pull in one grade does not
sit contained within that grade, it propagates. Reallocation toward high-end material
shrinks industry area output measured in square meters while expanding revenue and
gross-profit capacity, since price per square meter for advanced grades runs multiples of
commodity. It simultaneously crowds out lower grades, which is why tightness that
originates in Al server boards shows up as lead-time extension and price increases in
unrelated end markets like automotive and consumer PCB. From a modeling perspective,
area-based nameplate capacity can overstate effective supply during a product-mix shift.
Press-hours, or area-equivalent capacity adjusted for grade-specific cycle times and yields,
provide a better measure, although these inputs are company-specific and generally
confidential.

Differences and similarities with this cycle vs. 2020-2022
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The major differences

Structural versus pull-forward demand: Al infrastructure is a multi-year investment
cycle; pandemic demand was driven by temporary work-from-home and consumer-
electronics purchases.

This cycle is narrow and content-led, not broad and anonymous. 2021 was every
consumer device shipping at once, reaching CCL through two layers of distributor and PCB
inventory. This comes from a concentrated handful of hyperscalers and accelerator
roadmaps that specify the grade directly: far better visibility, far worse concentration.

Capacity only counts if it is qualified. In 2021 any line relieved the shortage. Now it has
to be a qualified position at grade (M8, M8.5, M9) with a 12-18 month qualification cycle,
so the 2021 response of adding standard capacity does nothing for the tight part of the
market.

The constraint sits further upstream and clears more slowly. Copper, resin and E-glass
were tight in 2021 and cleared inside roughly 18 months. Low-Dk and HVLP foil are near-
monopoly inputs with new capacity in 2H27 at the earliest, behind CCL equipment on two-
year lead times.

Margins are dispersing rather than rising together. The pandemic lifted everyone's
utilization. Profitability now turns on qualified mix and glass fabric allocation, which

makes this a stock selection cycle rather than a sector one.

The similarities

Demand is again outrunning available supply in the most constrained product
categories.

Strong demand visibility encourages capacity expansion by both CCL producers and
upstream material suppliers.

Capacity takes time to respond; tightness is cascading into grades unrelated to the
driver. Standard FR-4 inflated on generic input shortages then and is being squeezed by Al
allocation now. Non-driver end markets pay for it, and that slice of the price gain reversed
first last time,

Higher-end suppliers benefit disproportionately through better product mix, utilization
and margins.

If it breaks, it breaks the same way. The cycle could ultimately overshoot, with
aggressive investment and inventory building creating future oversupply and price
pressure. A platform slip or de-spec would unwind through the 2H22 route: standard
grades destock first, prices follow inputs down, and CCL feels it before the rest of the
chain because it sits upstream of the PCB.
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What is electro-deposited copper foil?

Electro-deposited (ED), or electrolytic, copper foils are mainly used in lithium batteries
(battery foil) and PCB/CCLs (circuit foil). The production process of electrolytic copper foil
primarily involves dissolving copper into an electrolyte, depositing it as a very thin
continuous sheet on a rotating drum, peeling it from the drum, surface-treat it and slit it
to the customer's required width. The basic process platforms for circuit foil and battery
foil are similar, but the downstream requirements are pretty different.

» Battery foil is coated with anode material and transports electrons during charging
and discharging.
» Circuit foil is laminated to resin and glass fabric to make CCL, and then etched into

conductive tracks for signals and currents.

Therefore, a circuit foil producer optimizes thickness, surface profile, adhesion and signal
transmission. For high-speed/high-frequency applications, the focus shifts from simple
conductivity to signal integrity and adhesion physics. As signal frequencies increase, the
"skin effect” ( Exhibit 101) becomes the dominant challenge. At high frequencies, electrons
no longer 'flow' through the center of copper but instead crowd toward the surface, which
means the signal has to travel a longer, jagged physical distance if the surface is rough
(resembling a mountain range under microscope), leading to significant signal loss.

Exhibit 100:Copper foil by production process and application
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Exhibit 101:Copper foil skin effect
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The PCB/CCL BoM typically specifies one of the following grades based on the required
profile, which is usually surface roughness, measured as Rz.

= HTE (High Temperature Elongation): The standard product. Good for 1-2L PCBs but
too rough for high-speed PCBs/CCLs.

* RTF (Reversed Treated Foil): The rough side is flipped to face the bonding layer,
while the signal-carrying side is smoother. This is a cost-effective middle ground,
but the surface roughness typically cannot meet the requirements of very high-
speed PCBs/CCLs.

= VLP (Very Low Profile): This is significantly smoother than the previous two but
also more expensive.

» HVLP (Hyper Very Low Profile): This is the standard for Al server and high-end
networking PCBs/CCLs, enabling sharp reduction of signal attenuation.

Key Technical Trade-offs: Rough-surfaced copper anchors into the resin system like a hook.
When you move to HVLP copper foil, the physical bond weakens, making adhesion
difficult. CCL suppliers must use chemical treatments to ensure the copper does not de-
laminate during soldering; the mastery of such treatment is a key testament to a CCL
supplier's manufacturing capability.
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Exhibit 102: The hierarchy of circuit foil
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Shareholding Structures and Management Profiles

Elite Material (2383.TW)

Exhibit 103:EMC: Major shareholders

Name Shareholding %

Yu Chang Investment Co., Ltd. (Representative: Wu Su-Yueh) 7.11%
New Labor Pension Fund 6.31%
Silver Top Investment Co., Ltd. (Representative: 5i Run-Hong) 4.81%
Yu Sheng Investment Co., Ltd. {Representative: Wu Su-Yueh) 3.61%
Chunghwa Post Co., Ltd. 2.01%
Citibank N.A., as Custodian for Government of Singapore - GOS-EFM C 1.61%
Yuanta Taiwan Top 50 ETF 1.53%
Citibank (Taiwan) Limited, as Custodian for Norges Bank 1.49%
Dong Ding-Yu 1.47%
Labor Pension Fund (Old Scheme) 1.44%

Snures Taspang data, tarzan Sranley Eesearch Mare A of Varen 0L

Exhibit 104:EMC: Management profiles
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Exhibit 105:EMC: FINI holdings and share price
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TUC (6274.TWO)

Exhibit 106: TUC: Major shareholders

Name Shareholding %

New Labor Retirement Fund 6.80%
Hsin, Chung-Herng 3.80%
Desheng Technalogy Dam Fund Special Account 3.40%
D he Bank Taipei B h d with the dy of small of the world 3.10%
Ding Hing Fung Corporation (Representative: Hsieh, Su-E) 2.80%
Hsin, Chung-Tao 2.60%
HSBC Bank Custody for Goldman Sachs International Company Investment Account 2.00%
ChangYuHung Co., Ltd. {Representative: Xu Yingjuan) 1.90%
0Old System Labor Retirement Fund 1.590%
Public Servants Retirement Pension Fund Management Committee 1.70%
Source Zoepany daty, Morgan Stenkey Basesrch Note, S of o 2008

Exhibit 107: TUC: Management profiles
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Exhibit 108: TUC: FINI holdings and share price
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Co-Tech (8358.TWO)

Exhibit 109:Co-Tech: Major shareholders

Name Shareholding %

Raymond Soong 5.47%
Dasong Investment Co., Ltd. (Representative: Raymond Soong) 4.95%
Hua Eng Wire & Cable Co., Ltd. (Representative: Liu Hsiu-Mei) 3.09%
Yang GuanHeng 2.12%
HSBC Bank (Taiwan) Limited in Custody for Morgan Stanley & Co. International Plc 1.91%
Investment Account '

Chen Tsu-Yuan 1.82%
HSBC in Custody for Point72 Associates, LLC Account 1.69%
Citibank in Custody for Norges Bank Investment Account 1.55%
JPMorgan Chase Bank in Custody for J.P. Morgan Securities PLC Investment 1.42%
Account ’

Chan Chi-Che 1.39%

Sourcs, o panty dalg, Worgan Sanksy Eagodrch Mote, Ay of Waren G004,
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Exhibit 110:Co-Tech: Management profiles
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Exhibit 111:Co-Tech: FINI holdings and share price
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Kingboard Laminates (1888.HK)
Exhibit 112:Kingboard Laminates: Major shareholders
Name Shareholding %

Hallgain Management Limited (“Hallgain"} (interest of controlled corporations) 71.10%

Kingboard Holdings Limited (“KHL”, HKEX: 0148) (beneficial owner 3.75%; interest

of controlled corporations 67.35%) 71.10%
Mr. Cheung Kwok Wa (Chairman; beneficial owner / interest of spouse) 0.34%
Mr. Lam Ka Po (Executive Director; beneficial owner) 0.14%
Mr. Cheung Kwok Ping (Executive Director; beneficial owner) 0.11%
Mr. Cheung Kwok Keung (Managing Director; beneficial owner) 0.11%

Source, o panty dala, Worsan Stankey Easoarch Mote, A5 of YWaren 2024
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Exhibit 113:Kingboard Laminates: Management profiles
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Exhibit 114:KB Laminates' share price vs Southbound stake as a percentage of free

float

KB Laminates share price (HKD)
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Risk Reward Reference links

1. View explanation of Options Probabilities methodology -
Options_Probabilities_Exhibit_Link pdf

2. View descriptions of Risk Rewards Themes - RR_Themes_Exhibit_Link.pdf
3. View explanation of regional hierarchies - GEG_Exhibit_Link.pdf

4 View explanation of Theme/Exposure methodology -
ESG_Sustainable_Solutions_External_Link pdf

5. View explanation of HERS methodology - ESG_HERS_External_Link pdf



