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Taiwan Technology: PCB/CCL tour 2026 key takeaways: Upgrade pace
accelerating; Expanding High ASP/Profitability ABF opportunity
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Despite some investors’ concern on slower investment in the Al hardware supply Branch

chain in coming years, we continue to see a solid demand uptrend intact for all
high-end PCB/CCL/Substrate and raw materials for their respective industries. We
are seeing more substrate/PCB/CCL material players’ future investment plans (in
2027-30) supported by end customers (including via LTAs, subsidies on capacity
expansion, prepayments and/or incentive fees), which we have not observed
before (we see EMC, ZDT, Co-Tech and other high-end CCL companies being
asked by their customers for LTAs/subsidies for dedicated capacity/plants;
however, not all players are receptive to these arrangements), implying an even
fiercer supply shortage condition in the coming years. We therefore anticipate a
more favorable profitability outlook than we previously expected for the substrate
and PCB/CCL/material suppliers in coming quarters/years (Exhibit 1), and we expect
this (direct investment from end customers on the capacity) to strengthen investor
confidence in the multi-year demand/pricing/profitability uptrend opportunity we
see.

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

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

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

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

2015 2016

2018 2019 2020 2021 2022 2023 2024 2025 2026E  2027E  2028E  2029E  2030E

For last gen general server, iPhone
M4 cCL Copper foil grade: HTE

For general server, 100G Switch
Copper foil grade: HVLP1/HVLP2

For high-end general server, low-end Al server, 400G Switch
Copper foil grade: HVLP2/HVLP3
o s
oo

For N+3 gen Al server, 6.4T Switch
MITCCLH 0 foil grade: HVLP5HVLPE

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

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

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

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

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

Exhibit 5: High substrate CCL ASPs suggest solid upside Exhibit 6: ABF CCL TAM vs. EMC revenue; ABF CCL could be

potential for EMC’s revenue/margin outlook
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PCB/CCL upgrades to continue with limited risk from CPO adoption

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

ZDT also showcased multiple optical module mSAP solutions, including
800G/1.6T/NPO/XPO, and we believe that optical transceivers, which rely on high end
PCB/CCL in switch trays, will remain mainstream in the foreseeable future and thus is
beneficial to the optical module mSAP suppliers (we expect optical module mSAP to see
87% 2026-28E CAGR, Exhibit 8). We believe ZDT is well-positioned to gain share in this
fast growing market as we believe the company is proactively expanding mSAP capacity
(we expect ZDT’s mSAP capacity to reach 5x in the next 2 years, see here, as well as the
company currently holds an industry-leading yield of 90%+ for its optical module mSAP
products. Optical module mSAP GMs currently average 40%-45%, and could potentially
reach 50%+ following pricing hikes and yield improvements, which would be beneficial
to ZDT’s profitability (our 2026/27/28 GM estimate on ZDT only at
24.7%/27.6%/31.4%).
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Exhibit 7: Pluggable transceiver remains mainstream, the longer electrical path still relies heavily on high end PCB/CCL
technology
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Exhibit 8: We expect optical module mSAP to register 87%
2026-28E CAGR
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Investment view - Focus on new substrate/MSAP/M10 opportunity and market share
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gainers
EMC to see solid upside on profit potential with the new substrate CCL opportunity

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

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

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

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

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

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

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

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

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

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

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

P&L

Exhibit 9: EMC P&L summary

NT$mn 1Q26 2026 JQ26E 4Q26E 1Q27E  2Q27E  JQ27E  4Q2TE  1Q28E < 2Q28E < JQ2BE = 40Q28E 2024 2025 2026E 2027E 2028E
Revenue 33067 47275 57340 590952 67047 81696 94450 109822 122256 130528 153104 165161 64,377 94261 197643 353024 580049
Gross profit 9720 16003 21117 22649 26204 32600 38502 46,151 52,196 60,074 66,695 72969 17,970 26120 69,498 143,545 251894
Operafing expense (2601)  (3.269) (3.556) (3.807) (4392) (4616) (4912) (5162) (5.502) (6.000) (6.277) (B.60B) (5.818)  (9.012) (13.322) (19.081) (24.385)
Operating inc ome 7126 12734 17,561 18,752 21813 28075 33501 40,990 46,695 54.074 60,418 b6, 362 12152 19,108 56,176 124 467 227,500
Pretax inc ome 7194 12785 17,561 18792 21813 28075 33.591 40,990 46,655 94,074 60,418 66,362 12133 18,876 96293 124 467 227509
Tanes expense (1,855) (2914) (4.030) (4126) (5017) (6457) (7.725) (9,428) (10.731) (12437) (13.806) (15263) (2564)  (4,231) (12934) (28628) (52327)
Net income 5.340 9873 13822 14627 16796 21618 25865 31,562 35.924 41.637 46,522 91.099 9578 14.649 43,362 95.840 175182
EPS. NT$ 14.90 27.55 37.73 40.81 46.87 60.32 7217 88.07 100.24  116.18 129.81 142.58 27.81 41.67 121.03 267.52  488.99
Ratio analysis and assumption

As % of sales

Gross margin 29.4% 33.9% 36.8% 37.8% 39.1% 40.0% 40.8% 42 0% 42 7% 43.1% 43.6% 44.2% 27.9% 29.8% 30.2% 40.7% 43.4%
Operating expense rafio 7.9% 6.9% 6.2% 6.5% 6.6% 5.7% 5.2% 4.7% 4.5% 4.3% 4.1% 4.0% 9.0% 9.6% 6.7% 5.4% 4.2%
Operating margin 21.6% 26.9% 30.6% 31.3% 32.5% 34.4% 35.6% 37.3% 38.2% 38.8% 39.5% 40.2% 18.9% 20.3% 26.4% 30.3% 39.2%
Net margin 16.1% 20.9% 23 6% 24 4% 25 1% 26 5% 27 4% 28 7% 20 4% 20 8% 30.4% 30.9% 14.9% 15.5% 21.0% 27 1% 30.2%
QoQ growth (%)

Revenue 32 7% 43 0% 21.3% 4 5% 11.8% 21.8% 15.6% 16.3% 11.3% 14 1% 9 7% 7.9% - - - - -
Gross profit 36.6% 64.9% 32.0% 7.3% 19.7% 24.8% 17.8% 19.9% 13.0% 19.2% 11.0% 9.4% - - - - -
Operating income 44 5% 786% 37.9% 6.8% 16.3% 28 7% 19.6% 22 0% 13.8% 15.0% 11.7% 9.8% - - - - -
Net income 42 9% 84.9% 37.0% 8.2% 14.8% 28.7% 19.6% 22 0% 13.8% 15.9% 11.7% 9.8% - - - - -
YoY growth (% )

Revenue 52.5% 110.0% 126.1% 140.5% 102.8% T72.8% B4.7% 83.2% 62.3% 70.8% 62.1% 50.4% 56% 46% 110% 79% B4%
Gross profit 47.6% 134.3% 178.7% 217.9% 169.3% 104.3% 82.3% 103.8% 99.0% 83.8% 73.2% 98.1% 299% 26% 147% 107% 5%
Operating inc ome 97.0% 174.2% 251.9% 2800% 206.0% 1205% 91.3% 1186% 1139% 92 6% 79.9% 61.9% b63% 5% 194% 122% 83%
Net income 93.9% 1839% 241.0% 2014% 2145% 1189% 91.3% 1158% 1139% 92.6% 79.9% 61.9% 79% 93% 196% 121% 83%

Source: Company data, Goldman Sachs Global Investment Research

25 October 2026
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Exhibit 10: TUC P&L summary

NTSmn 1026 2026 3Q26E  4Q2E  1Q2/E  2Q27E  3Q27E  4Q27E  1Q28E  2Q28E  3Q28E  4Q28E 2024 2025 2026 2027E  2028E
Revenue 10054 14301 17621 19785 21664 25821 33587 30348 41153 45836 55305 60560 23070 30340 61760 120421 202013
Gross profit 2520 4250 5835 6897 7712 9305 12468 14883 15466 17196 21003 23533 5340 6808 19510 44457 77288
Operating expense (701)(892) (1022) (1108) (11&1) (1.381) (1511) (1613 (1708) (1790) (1963) (2271)  (2010) (2.564) (3723) (5687) (1.732)
Operating income 1828 3358 4813 5780 6531 8013 10956 13270 13758 15407 19130 21262 3332 4344 15787 38770  €9,556
Preax inc ome 1874 3427 4813 5260 6011 7613 10956 13270 13722 15372 19130 21262 3378 4519 15383 37850 69,485
Taves expense (614)  (1.085) (1155) (1.266) (150%) (1.903) (2730) (3.317) (3.431) (3843) (4782) (5315 (773)  (1109) (4119) (9.463) (17.371)
Net income 1260 2342 3658 4005 4508 5710 8217 0052 10202 11520 14347 15946 2604 3409 11264 28388 52114
EPS, NTS 4.36 802 1253 1372 1544 1956 2814 34.08 3525  39.48 4914 5461 956 1213  38.63 9722 178.48

Ratio analysis and assumption

As % of sales

Gross margin 251% 29.7% 33.1% 34.9% 35.6% 36.4% 7 1% 37.8% 37.6% 37.5% 38.1% 38.9% 23.2% 22 7% 3.6% 36.9% 38.1%
Operaling expense ratio 7.0% 6.2% 5.8% 5.6% 5.5% 5.4% 4.5% 4.1% 4.2% 3.9% 3.6% 3.8% 8.7% 8.4% 6.0% 4.7% 3.68%
Operating margin 168.2% 23.5% 27.3% 29.3% 30.1% 31.0% 326% 33.7% 33.4% 33.6% 34.6% 35.1% 14.4% 14.3% 25.6% 32.2% 34.3%
Net margin 12.5% 16.4% 20.8% 202% 20.8% 22 1% 24 5% 253% 250% 251% 25.9% 26.3% 11.3% 11.2% 18.2% 23 6% 25 7%
QoQ growth (%)

Revenue 10.2% 42 2% 23.2% 12.3% 9 5% 19 2% 30.1% 17 2% 4.6% 11.5% 20 5% 9.5% - - - - -
Gross profit 25.5% 68.1%  37.3% 18.2% 11.8% 21.8% 32 7% 19.4% 3.9% 11.2% 22 7% 11.6% - - - - -
Operating inc ome A41.7% 83.7% 43.3% 20.3% 12.8% 22 7% 36.7% 21.1% 3.7% 12.0% 24 2% 11.1% - - - - -
Net income 16.4% 85.8%  56.2% 9.5% 126% 26.6% 43 9% 21.1% 3.4% 12.0% 24 4% 11.1% - - - - -
YoY growth (% )

Revenue 67.8% 1109% 1185% 1168% 1155%  80.6% 90.6% 98.9%  90.0% T7.7% 64.7%  63.9% 44% 32% 104% 95% 69%
Gross profit 64.9% 1961% 2047% 2423% 2050% 1211% 1137% 1158% 100.5% 83.0% 69.2%  581% 69% 28% 183% 128% 74%
Operating inc ome 053% 2039% 2803% 3480% 2574% 1386% 1277% 1202% 1107% 92 3% 74 6% 60.2% 134% 30% 263% 146% 79%
Net income 874% 2593% 264.8% 2700% 2578% 143.8% 1247% 1485% 1283% 101.9% 746%  60.2% 216% % 230% 152% §4%

Source: Company data, Goldman Sachs Global Investment Research

Exhibit 11: Co-Tech P&L summary

NT$mn 1Q26 2026  3Q26E  4Q26E  1Q2TE  2Q27E  JQ2TE  4Q27TE  1Q28E  2Q28E  3Q28E  4Q28E 2025 2026E 2027TE  2028E  2029E
Revenue 2,532 2,805 3.230 3.356 4.160 5,047 5,973 7.079 7.100 7.236 7.788 8.647 7.880 11923 22259 30771 41803
Gross profit 727 768 907 1.094 1,613 2002 2345 3,015 3,212 3,301 3,396 3,962 1.715 3496 8,975 13,871 20177
Operating expense (78) (83) (89) (99) (119) (146) (179) (198) (206) (210) (218) (254) (268) (349) (643) (888)  (1,088)
Operating income 649 685 818 995 1494 1,855 2,166 2817 3,008 3,092 3.178 3.708 1,447 3,047 8,332 12983 19119
Pretax income 649 688 818 995 1,494 1,855 2166 2817 3,106 3,192 3.278 3.808 1341 3.151 8332 13383 19,119
Taxes expense (129) (143) (161) (139) (295) (362) (425) (563) (614) (623) (644) (762) (278) (632) (1.646) (2.642) (3772)
Net income 520 545 657 796 1.199 1.493 1,740 2253 2493 2,569 2,634 3.046 1.063 2,518 6.686  10.741 15,347
EPS, NT$ 2.06 2.16 2.61 3.16 4.75 5.92 6.90 8.93 9.88 10.18 10.44 12.08 4.1 9.98 26.51 42.58 60.84
Ratio analysis and

As % of sales

Gross margin 28.7% 2T4% 28.1% 326% 38.8% 397% 393% 426% 452% 456% 436% 458% 21.8% 293% 403% 451%  48.3%
Operating expense ratio 31% 3.0% 28% 3.0% 2.9% 29% 3.0% 28% 2.9% 2.9% 2.8% 2.9% 34% 2.9% 2.9% 2.9% 25%
Operating margin 256% 244% 253% 297% 359% 368% 363% 398% 423% 427% 408% 42.9% 18.4%  26.4% 374%  422%  457%
Met margin 20 5% 194% 204% 237% 288% 296% 291% 318% 351% 3558% 338% 35 2% 13.56% 211% 30.0% 34 9% 36.7%
QoQ growth (%)

Revenue 17.0% 10.8% 15.1% 39% 240% 213% 18.3% 185% 0.3% 1.9% 7.6% 11.0%

Gross profit 28.3% 5 7% 18.1% 207% 474% 241% 17.1%  28.6% 6.5% 2.8% 2 9% 16.7%

Operating income 33.2% 5.5% 19.5% 216% 501% 242% 167% 301% 6.7% 2.8% 2.8% 16.7%

Met income 37 7% 4. 9% 206% 211% 506% 24 5% 16.5%  295% 10 6% 3.0% 2 5% 16 7%

YoY growth (%)

Revenue 465% 401% 62.6% 556.1% 64.3% 799% B849% 1109% 707% 434% 304% 222% 16.6% 513% 86.7% 38.2% 35.9%
Gross profit 1004% 1034% 122.3% 93.1% 121.8% 160.6% 158.6% 175.6% 99.2% 64.9% 448% 31.4% 26.7%  103.9% 156.7% 54.6%  45.5%
Operating income 112.3% 1158% 142.7% 104.3% 130.2% 170.9% 164.7% 183.1% 101.2% 66.6% 467% 31.6% 26.6% 1174% 1648% 558%  47.3%
MNet income 96.1% 2264% 159.6% 111.0% 130.7% 174.0% 164.7% 183.1% 107.9% 72.0% 514% 35.2% 18.3% 137.0% 165.8% 60.7%  42.9%

Source: Company data, Goldman Sachs Global Investment Research
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Exhibit 12: ZDT P&L summary

NT$mn 1Q26 2026 3Q26E  4Q26E  1Q27E  2Q27E  3Q027E  4Q27E  1Q28E  2028E  3028E  4028E 2025  2026E  2027E  2028E  2029E
Revenue 40,728 48431 64324 74492 72587 82511 101,729 115762 107568 127,860 162,600 189,606 182,522 227975 372589 687,634 TBT 166
Gross profit 8812 11186 16700 19686 17504 21297 29949 34184 29849 38225 53477 63,198 36,136 66,384 102,934 184,748 266597
Operating expense (6,308) (7.425) (8,748) (9.088) (8,652) (9.386) (11,080) (12,385) (11,403) (14,251) (16,914) (19.107)  (22,205) (31,569) (41,503) (61,676) (77,751)
Operating income 2,503 3,761 7,952 10,598 8852 11912 18869 21799 18445 23974 36562 4409 13,932 248156 61,432 123,072 188,847
Pretax income 2,400 4,931 8452 11598 9252 12262 18919 22299 18495 24024 36612 44 391 14,063 27382 62,732 123522 189497
Taxes expense (353) (1,204) (1,268) (1.740) (1,573) (2.084) (2838) (3.345) (3144) (4.084) (5492) (6,659) (3,458) (4,565) (9.840) (19.379) (30.144)
Met income 1,426 2,392 5,071 6,959 5,505 7210 11,351 13379 11005 14126 21967 26.634 6,791 15847 37446 73732 112,959
EPS, NT$ 1.33 219 4.65 6.38 5.05 6.61 10.41 12.27 10.10 12.96 2015 2443 6.91 14.56 34.35 67.64  103.63
Ratio analysis and assumption

As % of sales

Gross margin 216% 231% 26.0% 264% 241%  258%  294% 285%  277% 299% 329% 333% 19.8%  247% 276%  314%  33.9%
Operating expense ratio 16.6% 153%  13.6% 122% 11.9% 11.4% 10.9% 10.7%  106% 11.1% 10.4% 10.1% 12.2%  138% 11.1% 10.5% 9.9%
Operating margin 6.1% T8%  124%  142%  122% 14.4% 18.6% 18.8%  17.1%  18.7%  225% 23.3% 76% 109% 16.5% 209% 24.0%
Met margin 3.5% 4.9% 7.9% 9.3% 7.6% 8.7% 11.2% 116%  10.2%  11.0% 13.5% 14.0% 3.7% 7.0%  10.1% 12.5% 14.4%
QoQ growth (%)

Revenue -264%  18.9%  32.8%  15.8% -2.6% 13.7%  23.3% 13.8% -T1%  18.9%  27.2% 16.6%

Gross profit -31.3% 269%  493%  17.9% -111%  21.7%  40.6% 141% 127%  281%  39.9% 168.2%

Operating income S577%  502% 1114% 333% -165%  346% 584% 155% -154%  300% 525%  206%

Met income 549%  678% 1121% 372% -209% 310% 574% 179% 177% 284%  555%  212%

Yo growth (%)

Revenue 16% 268% 358% 31.0% 782% 704% 58.2% 554% 48.2% 55.0% 598% 638% 6% 25% 63% 58% 34%
Gross profit 497% 596% 604% 534% 986% 904% 793% 736% 705% 795% 786% B849% 11% 56% 83% 79% 44%
Operating income 137.1%  561%  768%  79.0% 2636% 216.7% 137.3% 105.7% 108.4% 101.3% 93.8% 102.3% 20% T8% 148% 100% 53%
MNet income 1254% 296.3% 112.0% 1201% 286.1% 201.5% 123.8% 923% 999% 959% 935% 99.1% -26% 133% 136% 97% 53%

Source: Company data, Goldman Sachs Global Investment Research
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Investment Thesis - Elite Material

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

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

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

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

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

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

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

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

Investment Thesis - Co-Tech

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

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

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

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

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

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

Key downside risks include: (1) weaker-than-expected iPhone demand or slower
content upgrade, (2) delay in new substrate capacity or slower-than-expected yield rate
ramp up progress, and (3) fiercer competition in China ABF market.
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Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided investment

banking services within the previous twelve months.
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Target price history table(s)

Taiwan Union Technology Corp. (6274.TWO)
Date of report Target price (NT$) Closing price (NT$)

Elite Material (2383.TW)
Date of report Target price (NT$) Closing price (NT$)

29-Jul-26 3,010.00 1,020.00 29-Jul-26 10,200.00 4,100.00
17-Jul-26 2,860.00 1,170.00 17-Jul-26 9,500.00 4,495.00
06-May-26 1,888.00 1,315.00 29-Apr-26 6,000.00 4,440.00
17-Apr-26 1,165.00 946.00 17-Apr-26 4,020.00 3,800.00
20-Mar-26 1,015.00 554.00 20-Mar-26 3,500.00 2,810.00
12-Mar-26 900.00 452.50 12-Mar-26 3,200.00 2,600.00
05-Feb-26 740.00 520.00 05-Feb-26 2,585.00 1,950.00
06-Jan-26 650.00 476.00 06-Jan-26 2,250.00 1,695.00
12-Dec-25 615.00 443.00 12-Dec-25 2,060.00 1,605.00
04-Dec-25 540.00 411.00 04-Dec-25 1,800.00 1,425.00
12-Nov-25 470.00 407.00 30-Oct-25 1,695.00 1,275.00
29-Sep-25 410.00 298.00 29-Sep-25 1,530.00 1,225.00
13-Aug-25 375.00 282.50 13-Aug-25 1,400.00 1,200.00
15-Jul-25 330.00 264.00 30-Jul-25 1,225.00 1,005.00
05-Jun-25 290.00 188.50 15-Jul-25 1,080.00 970.00

07-May-25 260.00 142.50 05-Jun-25 940.00 789.00

06-Apr-25 287.00 159.00 30-Apr-25 845.00 556.00

24-Mar-25 290.00 176.50 06-Apr-25 755.00 527.00

12-Mar-25 330.00 160.50 24-Mar-25 760.00 604.00

09-Feb-25 305.00 163.50 25-Feb-25 865.00 576.00
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Taiwan Union Technology Corp. (6274.TWO) Elite Material (2383.TW)

Date of report Target price (NT$) Closing price (NT$) Date of report Target price (NT$) Closing price (NT$)
20-Nov-24 280.00 155.00 09-Feb-25 755.00 615.00
30-Oct-24 278.00 162.00 20-Nov-24 690.00 447.50
03-Oct-24 290.00 175.00 30-Oct-24 680.00 419.50
31-Jul-24 295.00 160.00 03-Oct-24 678.00 442.00
17-Jul-24 285.00 168.00 11-Jun-24 688.00 422.50
11-Jun-24 270.00 164.50 29-May-24 685.00 427.00
29-May-24 265.00 167.00 30-Apr-24 675.00 412.00
08-May-24 260.00 185.50 23-Apr-24 605.00 376.00
23-Apr-24 238.00 164.50 18-Feb-24 595.00 534.00
18-Feb-24 210.00 156.50 26-Oct-23 520.00 388.50

Zhen Ding Technology Holding (4958.TW) Co-Tech Development Corp. (8358.TWO)
Date of report Target price (NT$) Closing price (NT$) Date of report Target price (NT$) Closing price (NT$)
15-Oct-26 1,025.00 519.00 09-Aug-26 940.00 352.00
11-Aug-26 925.00 490.00 19-May-26 900.00 429.00
12-Jul-26 824.00 588.00

12-May-26 388.00 407.00

17-Apr-26 338.00 282.00

08-Apr-26 295.00 247.50

20-Mar-26 260.00 209.50

13-Mar-26 228.00 188.50

12-Nov-25 200.00 144.50

10-Sep-25 220.00 168.50

25-Aug-25 215.00 180.50

12-Aug-25 160.00 147.00

04-Jul-25 140.00 103.00

13-May-25 130.00 104.50

29-Apr-25 115.00 97.10

Price targets shown in table(s) are unadjusted for corporate actions.

Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed
public offerings in prior periods; directorships; registered market maker. Goldman Sachs trades or may trade as a principal in debt securities (or in
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company, public appearances and trading in securities covered by the analysts.

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In
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Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong: Further information on the
securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C. India: Further information
on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research
Analyst - SEBI Registration Number INHO00001493, 10th Floor, Ascent-Worli, Sudam Kalu Ahire Marg, Worli, Mumbai-400 025, India, Corporate
Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of
the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies
referred to in this research report. Registration granted by SEBI and certification from NISM in no way guarantee performance of the intermediary or
provide any assurance of returns to investors. Goldman Sachs (India) Securities Private Limited compliance officer and investor grievance contact
details, a copy of the annual compliance audit report and other relevant information and disclosures can be found at this link:
https://www.goldmansachs.com/worldwide/india/research-analyst. Japan: See below. Korea: This research, and any access to it, is intended only for
“professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs. Further
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New
Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers” (as defined in the Reserve Bank of
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken
by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters
arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom’s departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 69,
and a member of Japan Securities Dealers Association, Financial Futures Association of Japan Type Il Financial Instruments Firms Association, and
Investment Management Association of Japan. Sales and purchase of equities are subject to commission pre-determined with clients plus consumption
tax. See company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers
Association or the Japanese Securities Finance Company.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or Sell
on an Investment List is determined by a stock’s total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on an
Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Early-Stage Biotech, Coverage Suspended or Not Covered), is
deemed Neutral. Each region manages Regional Conviction Lists, which are selected from Buy rated stocks on the respective region’s Investment Lists
and represent investment recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return across
their respective areas of coverage. The addition or removal of stocks from such Conviction Lists are managed by the Investment Review Committee or
other designated committee in each respective region and do not represent a change in the analysts’ investment rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at
https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) are removed pursuant to Goldman Sachs policy when
Goldman Sachs is acting in an advisory capacity in a merger or in a strategic transaction involving this company, when there are legal, regulatory or
policy constraints due to Goldman Sachs’ involvement in a transaction, and in certain other circumstances. Early-Stage Biotech (ES). An investment
rating and a target price are not assigned pursuant to Goldman Sachs policy when this company has neither a drug, treatment or medical device that
has passed a Phase Il clinical trial nor a license to distribute a post-Phase Il drug, treatment or medical device. Rating Suspended (RS). Goldman Sachs
Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for determining an
investment rating or target price. The previous investment rating and target price, if any, are no longer in effect for this stock and should not be relied
upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC). Goldman Sachs does not cover this
company.

Global product; distributing entities

Goldman Sachs Global Investment Research produces and distributes research products for clients of Goldman Sachs on a global basis. Analysts based
in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics, currencies, commodities
and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in Brazil by Goldman Sachs
do Brasil Corretora de Titulos e Valores Mobiliarios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and / or
contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagao com o Publico Goldman Sachs Brasil:
0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in Canada
by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan by
Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand
Limited; in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the United States
of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in the United
Kingdom.
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Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority
(“FCA”) and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: Goldman Sachs Bank Europe SE (“GSBE”) is a credit institution incorporated in Germany and, within the Single Supervisory
Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised by German Federal Financial
Supervisory Authority (Bundesanstalt fiir Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research within the
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This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
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banking and other business relationships with a substantial percentage of the companies covered by Global Investment Research. Goldman Sachs & Co.
LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).
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We and our affiliates, officers, directors, and employees will from time to time have long or short positions in, act as principal in, make a market or act as
liquidity provider in, and buy or sell, any securities, derivatives, or other financial instruments referred to in this research (including any financial
instruments issued by the companies referred to herein), unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.
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supplied upon request.
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research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our
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