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We hosted the J.P. Morgan 2026 Hardware & Semis Management Access Forum 
in Palo Alto, where we heard from executives and IR representatives from seven 
companies, i ncluding Applied Optoelectronics, Avicena, Cadence Design 
Systems, Lam Research, Lumentum, Qualcomm, and Ranovus, as well as from 
market research firm 650 Group. Company-specific takeaways are below; those 
for Cadence and Lam, which are covered by Harlan Sur, can be found here and 
here, respectively.

Qualcomm (QCOM)
We hosted investor group meetings with Brett Simpson, SVP and Head of IR, and 
Jacob Magdaleno, VP of IR and Finance for Qualcomm. Please see takeaways 
below:

• D  ata center business ramp for FY27 is expected to be back half weighted; 
Custom silicon programs to drive vast majority of revenues. The data 
center business is expected to start generating material revenue from Dec-Q, 
with management largely agreeing with sell side consensus of $500–600 mn, 
with a more aggressive ramp in the back half of the year translating to a $5 bn 
revenue guide in FY27. Vast majority of FY27 revenue is expected to come 
from two custom silicon programs with hyperscaler customers (one U.S. based 
and the other China based) - with each adding ~$2 bn of revenue. In relation 
to margins for the custom silicon engagements, management largely agrees 
with expectations of mid-30% gross margins. 

• D  ifferentiated memory architecture - HBC to extend beyond data centers. 
The core idea behind HBC is to stack LPDDR directly on top of the logic in a 
3D TSV-based structure, containing data movement within the vertical stack 
rather than shuttling it across a substrate between GPU and HBM, which 
sharply reduces the power envelope and addresses the memory wall that 
constrains decode. The architecture delivers ~6x bandwidth-per-watt versus 
today’s HBM setups at comparable density, using multiple die in package and 
no interposer, and is purpose-built for decode. Importantly, HBC is not a data 
center point solution but a horizontal Qualcomm capability and is expected to 
migrate into auto platforms and, over time, into edge devices.

• C  onnectivity business from Alphawave continues to be a critical part of 
the data center strategy. The business today generates revenue from 800G 
DSPs spanning copper (AEC), optical, and PAM4, with 1.6T now being 
introduced into the market and with expectations of ramp through FY27. On 
the SerDes roadmap, Qualcomm is about to ramp 1.6T built on 200G SerDes, 
with 400G SerDes (enabling 3.2T) already in R&D and not far from tape-out 
— all developed internally rather than through third parties like Synopsys. 
SerDes IP is a critical building block underpinning the custom silicon business. 

• C  PU program with Meta guarantees a minimum share based on hitting 
required specifications. The custom CPU is distinct from the other ARM-
based players (Graviton, Google Axion, ARM’s own AGI), and builds a fully 
custom core (based on ARM’s instruction set), the same approach that has let 
Apple extract performance that standard ARM cores cannot match. On Meta 
specifically, the contract includes a minimum share commitment contingent on 
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hitting the agreed specs — a bar the team is comfortable with; along with the potential 
likelihood of tracking to higher than minimum share.

• A  doption of Gen 5 chips in Auto, led by China, should support robust growth. The 
current robust growth in Auto is linked to Gen 4 chipsets (unlocked L2+ autonomy and 
a more sophisticated digital cockpit), which began shipping i n 2025 and really 
accelerated through 2026. Gen 5, which is expected to start shipping in next 2-3 months 
and is anticipated to command 8x higher content relative to Gen 3, competes head-to-
head with NVIDIA’s Thor platform, as well as Horizon in China. Initial Gen 5 ramp is 
expected to be led by Chinese automakers, whose aggressive compute intensity is pulling 
the rest of the industry to move faster, which is increasingly leading Western OEMs to 
hand Qualcomm the entire compute platform rather than piecemeal infotainment, 
connectivity, or ADAS sockets.

• I  ndustrial I oT r epresents a nother u nderappreciated l ong-term g rowth 
opportunity. Industrial IoT represents another robust growth opportunity, with the first 
wave of demand centered on computer vision (embedded in the pipeline discussions 
below), followed by later waves of industrial agents and physical AI. Robust demand is 
well reflected in $7 bn+ industrial pipeline and $3.5 bn+ of design wins year-to-date in 
FY26, spanning applications like retail, warehousing, manufacturing, and oil & gas, as 
customers move from kicking the tires to committing to volume rollouts. Management 
is working to expand channel presence in this market via efforts like the acquisition of 
Arduino — a prototyping company that caters to developers focused on industrial and 
robotics.

Lumentum (LITE)
We hosted a fireside chat with Michael Hurlston, CEO of Lumentum. Please see takeaways 
below:

• N  PO to widen opportunity beyond a single CPO customer. Management framed NPO 
as a TAM expander rather than a transitional bridge as CPO remains largely concentrated 
in a single customer, benefiting from solid optical engineering resources and TSMC’s 
COUPE platform. By contrast, NPO s pans r oughly half a dozen meaningful 
engagements, with optical lane intensity running above what management sees from 
CPO, and delivers 85% of the benefit at 25% less complexity. Importantly, management 
views the content opportunity as substantially unchanged across the two architectures, 
since the distinction ultimately reduces to whether the optical engine sits on or off the chip 
substrate. On magnitude, management pointed to $50-100 mn in C4Q26, crossing $100 
mn in C1Q27, with the recent upside in demand signals biased toward scale-up, which 
does not contribute until calendar 2H27.

• E  mbedded-based NPO packaging complexity points to value near parity with ELS 
solutions. For NPO, while the alternative design relative to ELS leverages a lower-
power, lower-cost laser packaged near the optical engine, the packaging difficulty was 
described as incrementally higher given tighter space and thermal constraints, driving an 
initial expectation that the value lands closer to parity with ELS-based designs. That said, 
timing is expected to favor ELS solutions, with the embedded configurations only 
starting to ramp in 2028, albeit with a materially higher barrier to entry versus the ELS 
version. 

• M  erchant CW lasers add new leg to datacom chip business. The merchant CW laser 
opportunity is expected to track to 10%-20% of the datacom laser business, in addition 
to the EML opportunity, which for example remains on track to grow units by +50% by 
year-end, led by better-than-planned fab efficiency. Importantly, management outlined 
three motivations: 1) CW attach rising to 50%-60% in the 1.6T generation (vs. 20%-30% 
in 800G); 2) Industry supply imbalance driving negotiating leverage and concessions 
across the portfolio (OCS, transceivers, and EML pricing); and 3) A redesigned CW 
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reducing the margin variance between CW and EML. That said, management continues 
to expect the mix to revert back toward EML with 3.2T, given the associated challenges. 
As it relates to Chinese competition, management reiterated limited visibility into the 
supply line and highlighted a defensible gap emerging as the market transitions to 
150mW or higher.

• E  ML backlog extending into 2028 and 2029 with higher pricing; Sees broadening 
LTAs covering most of the portfolio.  EML backlog is covered through 2027, with 
negotiations underway to extend into 2028 and 2029, and pricing was characterized as 
generally moving higher, despite visible industry capacity additions. Separately, the 
completed round of LTAs across pump and narrow-linewidth lasers, covering the 
network equipment OEMs, was highlighted as beginning to contribute in 2H. Following 
these agreements, LTAs now broadly cover a high portion of most of the portfolio outside 
of TRx.

• S  cale-Across compounds as pumps lead and visibility extends past three years. 
Scale-across is compounding faster than it is being credited for, and Lumentum is 
benefiting across NL lasers, pump lasers, CDMs, and WSS. Pumps are a standout, with 
Lumentum boasting 80% share and among the strongest gross margins in the portfolio 
as Lumentum reiterated its target to expand volumes 4x by early 2028, surpassing NL 
lasers in early 2027, which are still growing solidly. By comparison, CDMs are growing 
fastest off a smaller base, while WSS, effectively a duopoly, is growing more slowly. 
Demand drivers include inferencing workloads that no longer fit within a single facility, 
compounded by a shift toward smaller, more modular buildouts driven by local siting 
constraints. Interestingly, demand signals were characterized as stabilizing at a higher 
level, but still rising without the step-function increases of the prior three months, while 
multi-year construction timelines are translating into three-plus years of contracted 
visibility.

• T  Rx margins face a multi-quarter climb. While admittedly still disappointed with the 
margin profile of TRx, the company pointed to design as a bright spot, suggesting it is now 
first to market with most module designs, which supports pricing. That said, the residual 
problem i s manufacturing execution, i ncluding yields, automation, and f actory 
efficiency, with management explicitly benchmarking against peers’ operations. To that 
end, the path to gross margins in the mid- to high-30% range represents a multi-quarter 
climb, aided by 1.6T mix, where the crossover is expected in early 2027.

Applied Optoelectronics (Not Covered)
We hosted a fireside chat with Dr. Stefan Murry, Chief Financial Officer and Chief Strategy 
Officer of Applied Optoelectronics. Please see takeaways below:

• C  PO timelines remain unchanged, while NPO engagement activity picks up. CPO 
adoption is still expected to be material in 1H of 2028, with initial deployments 
potentially beginning around the end of 2027. NPO engagement has become more active 
versus prior years, building on work that dates back to 2016 or 2017, but it remains 
incremental to the broader CPO trajectory. Core advantage within CPO/NPO market is 
captive manufacturing of high-power, NL lasers, where direct laser sales command lower 
dollar revenues but high margins (%), while ELS modules imply higher dollar content but 
lower margins. 

• D  ata center revenue growth and customer diversification is constrained by capacity 
availability. The near-term ramp in the data center business is led by strong 800G demand 
and some 400G contribution from a major hyperscale customer, with momentum 
extending into 4Q and beyond. A second large hyperscale customer is also ramping 800G, 
with acceleration linked to expanding manufacturing capacity. At least through mid-
2027, the binding constraint is the ability to produce enough product, including executing 
factory builds cleanly and scaling output without disruption. Customer concentration 
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therefore persists until incremental capacity unlocks broader multi-customer fulfillment.

• G  ross margin is contingent on the trajectory of product mix shift. In relation to gross 
margins, 100G is a headwind, 400G is a slight drag as well, while 800G and 1.6T are 
accretive to margins, with ramp for the latter products (1.6T is expected to start 
contributing in 4Q with a larger ramp into early 2027, while 800G remains the larger mix 
until about mid-2027) supporting mid-30% gross margins by the mid-2027; with layering 
in of CPO opportunity beyond that could help support margins up to 40%.

• B  roader laser shortages, in combination with automated manufacturing lines, serve 
to protect against customer plans to make in-house transceivers. High-power, NL 
lasers remain a scarce input, with AOI’s in-house capabilities helping to create a moat as 
a vertically integrated laser manufacturer. In relation to major customers pursuing a 
custom transceiver pathway, management is less worried, as it is more linked to 
expanding transceiver capacity, while the constrained component, which is lasers, should 
continue to keep AOI as an attractive vendor even for the transceiver volume that is not 
entirely manufactured by the company. Additionally, beyond the laser itself, the 
automated transceiver assembly capability and accumulated IP adds friction to rapid 
internalization from customers.

• O  pen to sourcing as well as selling the laser externally, although neither is currently 
being done. Historically, about 20%-25% of lasers were purchased from outside 
suppliers to satisfy customer preference for a viable second source given only a single 
internal fab. As laser supply tightened toward the end of last year, external sourcing 
effectively became unavailable, driving an internal capacity push and the rapid transition 
to four-inch wafers. On merchant laser sales, there is clear inbound interest, but no lasers 
are being sold externally today given internal demand; over time, selling merchant lasers 
is on the table on a selective, case-by-case basis (avoiding broadly enabling direct 
transceiver competitors).

Optical Panel Discussion (Ranovus & Avicena - Private)
We hosted Hamid Arabzadeh, the co-founder and CEO of Ranovus, and Marco Chisari, CEO 
of Avicena, for a panel discussion on optical technologies. Please see takeaways below:

• R  anovus is working on the optical engine, while Avicena is looking to disrupt short 
distance interconnects with microLED based optics. Ranovus, founded in 2012 with 
an HQ in Ottawa, runs the full optical stack — photonics, in-house laser design/
manufacture, TIA and control — for both CPO and NPO. Ranovus is targeting to create 
an independent North America-based supply chain for CPO and NPO, instead of 
becoming part of Nvidia or Broadcom supply chain. Ranovus is on track to double 
revenues in 2026. Avicena is more radical, replacing the laser entirely with microLEDs 
and owning its own microLED fab, having shipped the industry’s first 1 Tbps microLED 
kit. MicroLED based interconnects are primarily expected to cater to short distance 
connections.

• A  vicena is targeting to use microLED based optics, instead of laser, to achieve wide-
and-slow architecture at the chip’s native speed. Rather than serializing thousands of 
signals up to 224G lanes via SerDes, and then converting to optical with complex 
modulation, and reversing it all with DSP on the far side, Avicena drives microLEDs 
directly at a few Gbps per lane with a handful of transistors - thereby eliminating the need 
for SerDes, DSP retiming, and complex modulation. The payoff is dramatically simpler 
manufacturing and integration, plus significantly lower power, higher reliability and 
lower cost, spanning interconnect from a few millimeters to 10-20 meter cables. 

• A  vicena’s density unlock comes from escaping edge/beachfront I/O and instead 
transmitting optically t hrough t he f ull 2D surface of t he die. Conventional 
interconnects are constrained to the chip’s perimeter — a limited shoreline through which 
all channels must exit — which caps how much I/O a package can support. Avicena’s 
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approach bonds the microLED/photodiode array to the bottom of the chip and transmits 
light directly from underneath, turning the entire die area into available I/O rather than 
just its edge. This is enabled by extruded plastic fiber packing 1,500–2,000 cores in under 
a square millimeter, which can be immersed directly into the substrate.

• I  nterconnect is the next great bottleneck after compute, HBM and SSD; HBM 
optical interconnect is huge long-term opportunity. With GPU, accelerator, HBM and 
SSD supply constraints being worked through, interconnect is next in line, and it uniquely 
sits as the bridge between compute and HBM, which together make more than than half 
the entire semi industry. Hyperscalers are pulling hardest here, as Google and Microsoft 
have even stood up internal interconnect development because the industry was not 
moving fast enough, and Avicena describes engagement rising “beyond exponentially” 
in recent months. The clearest structural tell is on the memory side: as HBM routing scales 
from 2,048 to 4,096 copper traces, copper becomes untenable and optics becomes 
unavoidable. 

• S  eviceablility of CPO is one of the key tenets guiding design philosophy for Ranovus. 
More than half of the revenues for Ranovus are expected to be linked to NPO in 2027, 
with CPO contracts ramping in 2028. Their integrated 3.2T chip bundles driver, TIA, 
photonics, photodetector and control, leaving only an external DSP, and help to make 
CPO repairable and removable in the field. That serviceability requirement, and the 
associated supply-chain fragility, directly i nformed how Ranovus architected i ts 
portfolio, including mean-card and socket-based designs that let customers swap the 
optical engine. 

• R  anovus agrees with laser and optical engine value to be roughly in-line with each 
other. Pricing dynamics differ across lasers and optical engines, with lasers priced on per 
milliwatt basis while silicon is priced on gigabit/dollar basis, and because the laser cavity 
is physically larger with more discrete elements, it retains meaningful value. Ranovus 
develops its own lasers, packaging them inside the optical engine for NPO/modules and 
as an ELS for outside placement, and is indifferent to share of value across laser and 
optical engine (as it has both capabilities), but agrees with 50/50 estimate to be a durable 
mix.

• R  anovus is productizing around application-specific optical engines. Because 
switch-side beachfront density is fairly standardized, that layer behaves as a merchant 
market, while accelerators are all custom silicon, so Ranovus has worked with ~8 
different IP providers over t hree years, each embedding something proprietary. 
Announced customers span the model cleanly: AMD for merchant silicon, MediaTek for 
custom silicon, and Cerebras for wafer-scale packaging.

650 Group
We hosted a fireside chat with Alan Weckel, Co-founder and Analyst of the 650 Group. 
Please see takeaways below:

• S  cale-across is the expected to see robust expansion to $100 bn+ TAM by the early 
part of next decade. The starting point (for DCI) is still relatively small in absolute terms 
(<1 mn DCI ports today), yet end-of-decade scenarios contemplate an expansion to ~20–
40 mn ports, implying a very significant increase in layer-3 switching/routing, fiber/
conduit build, and interconnect spend. By early next decade, scale-across is expected to 
be $100 bn+ TAM, with 30% of the market being linked to 100 km+ use cases. Anything 
over 40 km requires coherent optics, while amplification and optical line system 
requirements creep in at 100 km+. Deployments under 100 km can leverage traditional 
switches, while anything over 100 km requires routers or Jericho-type Layer 3 switches. 

• S  cale-up networking is expected to transition from current embedded solutions to 
disaggregated switches by the end of the decade. Near-term scale-up networking is 
dominated by embedded switching architectures (NVLink) inside racks (leveraging 
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backplane/power/cooling of the rack), and is expected to remain so for the next couple 
of years. However, towards the end of the decade, due to operational complexity from 
potentially using different embedded switches for different XPUs, industry is expected 
to transition towards disaggregated scale-up switching, which is expected to benefit 
traditional vendors like Arista and Cisco, relative to current tailwinds from scale up 
linked more to Celestica (which benefits from building switches tightly linked to ASICs). 
Scale-up configurations are expected to carry very high system value as ASIC density and 
optical-engine requirements increase, with $100k+ ASP switch systems plausible in 
next-gen builds. 

• I  nitial CPO deployments for scale out expected to track to limited volumes; long 
term opportunity in scale up remains intact. CPO is expected to start in scale-out first 
as a technology + manufacturing proof point, with limited early volumes, and is not really 
delayed relative to prior plans; pluggables are expected to grow for the foreseeable future 
in this part of the market. However, for scale-up, a meaningful crossover is expected 
around ~2031, implying that pluggables remain structurally important through this 
decade. NPO is positioned as a pragmatic intermediate step due to its manufacturability 
outside t he most constrained advanced packaging ecosystem ( TSMC’s COUPE 
platform), improving yield/volume scalability with Amazon, Nvidia and Broadcom 
suggested to be exploring it. 

• C  ustom ASICs shift from a single flagship design to a fleet should support robust 
TAM expansion. The custom silicon opportunity is expected to broaden as customers 
deploy multiple ASIC t ypes across t raining and i nference, i ncluding algorithm-
optimized and memory/energy-optimized variants, increasing the number of designs per 
customer in combination with increasing number of customers pursuing programs. 
Expected model of maintaining a “fleet” of ASICs expands the aggregate addressable 
market for incumbent leaders at the performance frontier, while creating room for newer 
entrants in narrower, node- or workload-specific niches.

• S  upply constraints are concentrated in incremental upside to orders, and not in 
planned builds. The market’s friction point is less in relation to planned builds, and more 
for the incremental uplift beyond plans without disrupting other deployments. Vendors 
with broad, diversified customer s ets f ace t ougher allocation choices because 
incremental demand often requires rebalancing supply across many customers (versus a 
small set of large, predictable buyers). This dynamic also favors greenfield/new platform 
ramps where production can be aligned to a single program, versus incumbents managing 
a large installed base and change requests. 

• I  nternet is expected to bifurcate between humans and agents, with the latter being 
the primary bandwidth driver. Network demand is shifting from human-initiated 
browsing to persistent machine-to-machine traffic driven by agents hitting databases and 
application layers continuously - creating a structural step-up in baseline utilization as 
agents operate 24/7 vs. bursty human sessions. Additionally, content creation on the open 
internet may consolidate around large frontier platforms (being primary data aggregation 
points), but traffic intensity would rise as agent workflows multiply. 
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are not included in the table above. This information is current as of the end of the most recent calendar quarter.

 Equity Valuation and Risks:  For valuation methodology and risks associated with covered companies or price targets for covered companies, 
please see the most recent company-specific research report at  http://www.jpmorganmarkets.com, contact the primary analyst or your J.P. 
Morgan representative, or email research.disclosure.inquiries@jpmorgan.com. For material information about the proprietary models used, 
please see the Summary of Financials in company-specific research reports and the Company Tearsheets, which are available to download on 

{[{zicisyYWJFZw8MqyTFgzF322NdICUMXW29k7we-Fm2W8pUkVXVeOtzC_mKae7WXdiYpD_Dut9JeQXpckgRSXA-4TRBqiPp0HOXU0Nwv97Q}]}
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the company pages of our client website,  http://www.jpmorganmarkets.com. This report also sets out within it the material underlying 
assumptions used.

History of Investment Recommendations:
A history of J.P. Morgan investment recommendations disseminated during the preceding 12 months can be accessed on the Research & 
Commentary page of  http://www.jpmorganmarkets.com where you can also search by analyst name, sector or financial instrument.

 Analysts' Compensation:The research analysts responsible for the preparation of this report receive compensation based upon various factors, 
including the quality and accuracy of research, client feedback, competitive factors, and overall firm revenues. 

 Other Disclosures 

J.P. Morgan is a marketing name for investment banking businesses of JPMorgan Chase & Co. and its subsidiaries and affiliates worldwide.

UK MIFID FICC research unbundling exemption: UK clients should refer to UK MIFID Research Unbundling exemption  for details of J.P. 
Morgan’s implementation of the FICC research exemption and guidance on relevant FICC research categorisation. 

All research material made available to clients are simultaneously available on our client website, J.P. Morgan Markets, unless specifically 
permitted by relevant laws. Not all research content is redistributed, e-mailed or made available to third-party aggregators. For all research 
material available on a particular stock, please contact your sales representative.

Any long form nomenclature for references to China; Hong Kong; Taiwan; and Macau within this research material are Mainland China; Hong 
Kong SAR (China); Taiwan (China); and Macau SAR (China).

 J.P. Morgan Research may, from time to time, write on issuers or securities targeted by economic or financial sanctions imposed or administered 
by the governmental authorities of the U.S., EU, UK or other relevant jurisdictions (Sanctioned Securities). Nothing in this report is intended to 
be read or construed as encouraging, facilitating, promoting or otherwise approving investment or dealing in such Sanctioned Securities. Clients 
should be aware of their own legal and compliance obligations when making investment decisions. 

 Any digital or crypto assets discussed in this research report are subject to a rapidly changing regulatory landscape. For relevant regulatory 
advisories on crypto assets, including bitcoin and ether, please see https://www.jpmorgan.com/disclosures/cryptoasset-disclosure .

  The author(s) of this research report may not be licensed to carry on regulated activities in your jurisdiction and, if not licensed, do not hold 
themselves out as being able to do so. 

 Exchange-Traded Funds (ETFs): J.P. Morgan Securities LLC (“JPMS”) acts as authorized participant for substantially all U.S.-listed ETFs. To 
the extent that any ETFs are mentioned in this report, JPMS may earn commissions and transaction-based compensation in connection with the 
distribution of those ETF shares and may earn fees for performing other trade-related services, such as securities lending to short sellers of the 
ETF shares. JPMS may also perform services for the ETFs themselves, including acting as a broker or dealer to the ETFs. In addition, affiliates 
of JPMS may perform services for the ETFs, including trust, custodial, administration, lending, index calculation and/or maintenance and other 
services. 

Options and Futures related research: If the information contained herein regards options- or futures-related research, such information is 
available only to persons who have received the proper options or futures risk disclosure documents. Please contact your J.P. Morgan 
Representative or visit https://www.theocc.com/components/docs/riskstoc.pdf  for a copy of the Option Clearing Corporation's Characteristics 
and Risks of Standardized Options or 
https://www.finra.org/sites/default/files/2020-08/Security_Futures_Risk_Disclosure_Statement_2020.pdf  for a copy of the Security Futures 
Risk Disclosure Statement. 

Changes to Interbank Offered Rates (IBORs) and other benchmark rates: Certain interest rate benchmarks are, or may in the future 
become, subject to ongoing international, national and other regulatory guidance, reform and proposals for reform. For more information, please 
consult: https://www.jpmorgan.com/global/disclosures/interbank_offered_rates

Private Bank Clients: Where you are receiving research as a client of the private banking businesses offered by JPMorgan Chase & Co. and its 
subsidiaries (“J.P. Morgan Private Bank”), research is provided to you by J.P. Morgan Private Bank and not by any other division of J.P. Morgan, 
including, but not limited to, the J.P. Morgan Corporate and Investment Bank and its Global Research division.

Legal entity responsible for the production and distribution of research: The legal entity identified below the name of the Reg AC Research 
Analyst who authored this material is the legal entity responsible for the production of this research. Where multiple Reg AC Research Analysts 
authored this material with different legal entities identified below their names, these legal entities are jointly responsible for the production of 
this research. Where more than one legal entity is listed under an analyst’s name, the first legal entity is responsible for the production unless 
stated otherwise. Research Analysts from various J.P. Morgan affiliates may have contributed to the production of this material but may not be 
licensed to carry out regulated activities in your jurisdiction (and do not hold themselves out as being able to do so). Unless otherwise stated 
below in the legal entity disclosures, this material has been distributed by the legal entity responsible for production, or where more than one 
legal entity is listed under the analyst’s name, the first legal entity will be responsible for distribution. If you have any queries, please contact the 
relevant Research Analyst in your jurisdiction or the entity in your jurisdiction that has distributed this research material.

{[{zicisyYWJFZw8MqyTFgzF322NdICUMXW29k7we-Fm2W8pUkVXVeOtzC_mKae7WXdiYpD_Dut9JeQXpckgRSXA-4TRBqiPp0HOXU0Nwv97Q}]}
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Legal Entities Disclosures and Country-/Region-Specific Disclosures:
 Ar gentina: JPMorgan Chase Bank N.A Sucursal Buenos Aires is regulated by Banco Central de la República Argentina (“BCRA”- Central 
Bank of Argentina) and Comisión Nacional de Valores (“CNV”- Argentinian Securities Commission - ALYC y AN Integral N°51). 

Australia: J.P. Morgan Securities Australia Limited (“JPMSAL”) (ABN 61 003 245 234/AFS Licence No: 238066) is regulated by the 
Australian Securities and Investments Commission and is a Market Participant of ASX Limited, a Clearing and Settlement Participant of ASX 
Clear Pty Limited and a Clearing Participant of ASX Clear (Futures) Pty Limited. This material is issued and distributed in Australia by or on 
behalf of JPMSAL only to "wholesale clients" (as defined in section 761G of the Corporations Act 2001). A list of all financial products covered 
can be found by visiting https://www.jpmm.com/research/disclosures . J.P. Morgan seeks to cover companies of relevance to the domestic and 
international investor base across all Global Industry Classification Standard (GICS) sectors, as well as across a range of market capitalisation 
sizes. If applicable, in the course of conducting public side due diligence on the subject company(ies), the Research Analyst team may at times 
perform such diligence through corporate engagements such as site visits, discussions with company representatives, management presentations, 
etc. Research issued by JPMSAL has been prepared in accordance with J.P. Morgan Australia’s Research Independence Policy which can be 
found at the following link: J.P. Morgan Australia - Research Independence Policy . 

Brazil: Banco J.P. Morgan S.A. is regulated by the Comissao de Valores Mobiliarios (CVM) and by the Central Bank of Brazil. Ombudsman 
J.P. Morgan: 0800-7700847 / 0800-7700810 (For Hearing Impaired) / ouvidoria.jp.morgan@jpmchase.com. 

Canada: J.P. Morgan Securities Canada Inc. is a registered investment dealer, regulated by the Canadian Investment Regulatory Organization 
and the Ontario Securities Commission and is the participating member on Canadian exchanges. This material is distributed in Canada by or on 
behalf of J.P.Morgan Securities Canada Inc. 

Chile: Inversiones J.P. Morgan Limitada is an unregulated entity incorporated in Chile. 

China: J.P. Morgan Securities (China) Company Limited has been approved by CSRC to conduct the securities investment consultancy 
business. 

Colombia: Banco J.P. Morgan Colombia S.A. is supervised by the Superintendencia Financiera de Colombia (SFC). Any reference in this 
material to products or services offered abroad by entities other than the Bank in Colombia is included exclusively for descriptive purposes. 
Such references do not constitute, and should not be construed as, promotional activity or the provision of financial products or services within 
Colombian territory, as defined under applicable Colombian regulation. 

Dubai International Financial Centre (DIFC): JPMorgan Chase Bank, N.A., Dubai Branch is regulated by the Dubai Financial Services 
Authority (DFSA) and its registered address is Dubai International Financial Centre - The Gate, West Wing, Level 3 and 9 PO Box 506551, 
Dubai, UAE. This material has been distributed by JP Morgan Chase Bank, N.A., Dubai Branch to persons regarded as professional clients or 
market counterparties as defined under the DFSA rules. 

European Economic Area (EEA): Unless specified to the contrary, research is distributed in the EEA by J.P. Morgan SE (“JPM SE”), which is 
authorised as a credit institution by the Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, BaFin) and 
jointly supervised by the BaFin, the German Central Bank (Deutsche Bundesbank) and the European Central Bank (ECB). JPM SE is a 
company headquartered in Frankfurt with registered address at TaunusTurm, Taunustor 1, Frankfurt am Main, 60310, Germany. The material 
has been distributed in the EEA to persons regarded as professional investors (or equivalent) pursuant to Art. 4 para. 1 no. 10 and Annex II of 
MiFID II and its respective implementation in their home jurisdictions (“EEA professional investors”). This material must not be acted on or 
relied on by persons who are not EEA professional investors. Any investment or investment activity to which this material relates is only 
available to EEA relevant persons and will be engaged in only with EEA relevant persons. 

Hong Kong: J.P. Morgan Securities (Asia Pacific) Limited (CE number AAJ321) is regulated by the Hong Kong Monetary Authority and the 
Securities and Futures Commission in Hong Kong, and J.P. Morgan Broking (Hong Kong) Limited (CE number AAB027) is regulated by the 
Securities and Futures Commission in Hong Kong. JP Morgan Chase Bank, N.A., Hong Kong Branch (CE Number AAL996) is regulated by the 
Hong Kong Monetary Authority and the Securities and Futures Commission, is organized under the laws of the United States with limited 
liability. Where the distribution of this material is a regulated activity in Hong Kong, the material is distributed in Hong Kong by or through J.P. 
Morgan Securities (Asia Pacific) Limited and/or J.P. Morgan Broking (Hong Kong) Limited. 

India: J.P. Morgan India Private Limited (Corporate Identity Number - U67120MH1992FTC068724), having its registered office at J.P. Morgan 
Tower, Off. C.S.T. Road, Kalina, Santacruz - East, Mumbai – 400098, is registered with the Securities and Exchange Board of India (SEBI) as a 
‘Research Analyst’ having registration number INH000001873. J.P. Morgan India Private Limited is also registered with SEBI as a member of 
the National Stock Exchange of India Limited and the Bombay Stock Exchange Limited (SEBI Registration Number – INZ000239730) and as a 
Merchant Banker (SEBI Registration Number - MB/INM000002970). Telephone: 91-22-6157 3000, Facsimile: 91-22-6157 3990 and Website: 
http://www.jpmipl.com. JPMorgan Chase Bank, N.A. - Mumbai Branch is licensed by the Reserve Bank of India (RBI) (Licence No. 53/ 
Licence No. BY.4/94; SEBI - IN/CUS/014/ CDSL : IN-DP-CDSL-444-2008/ IN-DP-NSDL-285-2008/ INBI00000984/ INE231311239) as a 
Scheduled Commercial Bank in India, which is its primary license allowing it to carry on Banking business in India and other activities, which a 
Bank branch in India are permitted to undertake. For non-local research material, this material is not distributed in India by J.P. Morgan India 
Private Limited. Compliance Officer: Ashutosh Sharma; ashutosh.j.sharma@jpmchase.com; +912261575002. Grievance Officer: Ramprasadh 
K, jpmipl.research.feedback@jpmorgan.com; +912261573000. Registration granted by SEBI and certification from NISM in no way guarantee 
performance of the intermediary or provide any assurance of returns to investors. Please visit Terms and Conditions and Most Important Terms 
and Conditions (MITC) . The annual Compliance audit report is available at http://www.jpmipl.com/#research . 

{[{zicisyYWJFZw8MqyTFgzF322NdICUMXW29k7we-Fm2W8pUkVXVeOtzC_mKae7WXdiYpD_Dut9JeQXpckgRSXA-4TRBqiPp0HOXU0Nwv97Q}]}
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Indonesia: PT J.P. Morgan Sekuritas Indonesia is a member of the Indonesia Stock Exchange and is registered and supervised by the Otoritas 
Jasa Keuangan (OJK). 

Korea: J.P. Morgan Securities (Far East) Limited, Seoul Branch, is a member of the Korea Exchange (KRX). JPMorgan Chase Bank, N.A., 
Seoul Branch, is licensed as a branch office of foreign bank (JPMorgan Chase Bank, N.A.) in Korea. Both entities are regulated by the Financial 
Services Commission (FSC) and the Financial Supervisory Service (FSS). For non-macro research material, the material is distributed in Korea 
by or through J.P. Morgan Securities (Far East) Limited, Seoul Branch. 

Japan: JPMorgan Securities Japan Co., Ltd. and JPMorgan Chase Bank, N.A., Tokyo Branch are regulated by the Financial Services Agency in 
Japan. 

Malaysia: This material is issued and distributed in Malaysia by JPMorgan Securities (Malaysia) Sdn Bhd (18146-X), which is a Participating 
Organization of Bursa Malaysia Berhad and holds a Capital Markets Services License issued by the Securities Commission in Malaysia. 

Mexico: J.P. Morgan Casa de Bolsa, S.A. de C.V., J.P. Morgan Grupo Financiero is member of the Mexican Stock Exchange (“Bolsa Mexicana 
de Valores”) and the Institutional Stock Exchange (“Bolsa Institucional de Valores”), and it is authorized to act as a broker dealer by the 
National Banking and Securities Exchange Commission (“Comisión Nacional Bancaria y de Valores”). 

New Zealand: This material is issued and distributed by JPMSAL in New Zealand only to "wholesale clients" (as defined in the Financial 
Markets Conduct Act 2013). JPMSAL is registered as a Financial Service Provider under the Financial Service providers (Registration and 
Dispute Resolution) Act of 2008. 

Philippines: J.P. Morgan Securities Philippines Inc. is a Trading Participant of the Philippine Stock Exchange and a member of the Securities 
Clearing Corporation of the Philippines and the Securities Investor Protection Fund. It is regulated by the Securities and Exchange Commission. 

Singapore: This material is issued and distributed in Singapore by or through J.P. Morgan Securities Singapore Private Limited (JPMSS) 
[MDDI (P) 057/08/2025 and Co. Reg. No.: 199405335R], which is a member of the Singapore Exchange Securities Trading Limited, and/or 
JPMorgan Chase Bank, N.A., Singapore branch (JPMCB Singapore), both of which are regulated by the Monetary Authority of Singapore. This 
material is issued and distributed in Singapore only to accredited investors, expert investors and institutional investors, as defined in Section 4A 
of the Securities and Futures Act, Cap. 289 (SFA). This material is not intended to be issued or distributed to any retail investors or any other 
investors that do not fall into the classes of “accredited investors,” “expert investors” or “institutional investors,” as defined under Section 4A of 
the SFA. Recipients of this material in Singapore are to contact JPMSS or JPMCB Singapore in respect of any matters arising from, or in 
connection with, the material. 

South Africa: J.P. Morgan Equities South Africa Proprietary Limited and JPMorgan Chase Bank, N.A., Johannesburg Branch are members of 
the Johannesburg Securities Exchange and are regulated by the Financial Services Conduct Authority (FSCA). 

Taiwan: J.P. Morgan Securities (Taiwan) Limited is a participant of the Taiwan Stock Exchange (company-type) and regulated by the Taiwan 
Securities and Futures Bureau. Material relating to equity securities is issued and distributed in Taiwan by J.P. Morgan Securities (Taiwan) 
Limited, subject to the license scope and the applicable laws and the regulations in Taiwan. To the extent that J.P. Morgan Securities 
(Taiwan) Limited produces research materials on securities not listed on the Taiwan Stock Exchange or Taipei Exchange (“Non-Taiwan 
Listed Securities”), these materials shall not constitute securities recommendations for the purpose of applicable Taiwan regulations, 
and, for the avoidance of doubt, J.P. Morgan Securities (Taiwan) Limited does not act as broker for Non-Taiwan Listed Securities. 
According to Paragraph 2, Article 7-1 of Operational Regulations Governing Securities Firms Recommending Trades in Securities to Customers 
(as amended or supplemented) and/or other applicable laws or regulations, please note that the recipient of this material is not permitted to 
engage in any activities in connection with the material that may give rise to conflicts of interests, unless otherwise disclosed in the “Important 
Disclosures” in this material. 

Thailand: This material is issued and distributed in Thailand by JPMorgan Securities (Thailand) Ltd., which is a member of the Stock Exchange 
of Thailand and is regulated by the Ministry of Finance and the Securities and Exchange Commission. The registered address is 548 One City 
Center Building, 50th Floor, Ploenchit Road, Lumphini, Pathum Wan, Bangkok 10330. 

UK: Research is produced in the UK by J.P. Morgan Securities plc (“JPMS plc”) which is a member of the London Stock Exchange and is 
authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority or 
J.P. Morgan Markets Limited (“JPMML Ltd”) which is authorised and regulated by the Financial Conduct Authority. Unless specified to the 
contrary, this material is distributed in the UK by JPMS plc and is directed in the UK only to: (a) persons having professional experience in 
matters relating to investments falling within article 19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) (Order) 2005 
(“the FPO”); (b) persons outlined in article 49 of the FPO (high net worth companies, unincorporated associations or partnerships, the trustees of 
high value trusts, etc.); or (c) any persons to whom this communication may otherwise lawfully be made; all such persons being referred to as 
"UK relevant persons". This material must not be acted on or relied on by persons who are not UK relevant persons. Any investment or 
investment activity to which this material relates is only available to UK relevant persons and will be engaged in only with UK relevant persons. 
A description of J.P. Morgan EMEA’s policy for prevention and avoidance of conflicts of interest related to the production of Research can be 
found at the following link: J.P. Morgan EMEA - Research Independence Policy . 

U.S.: J.P. Morgan Securities LLC (“JPMS”) is a member of the NYSE, FINRA, SIPC, and the NFA. JPMorgan Chase Bank, N.A. is a member 
of the FDIC. Material published by non-U.S. affiliates is distributed in the U.S. by JPMS who accepts responsibility for its content.
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General: Additional information is available upon request. The information in this material has been obtained from sources believed to be 
reliable. While all reasonable care has been taken to ensure that the facts stated in this material are accurate and that the forecasts, opinions and 
expectations contained herein are fair and reasonable, JPMorgan Chase & Co. or its affiliates and/or subsidiaries (collectively J.P. Morgan) make 
no representations or warranties whatsoever to the completeness or accuracy of the material provided, except with respect to any disclosures 
relative to J.P. Morgan and the Research Analyst's involvement with the issuer that is the subject of the material. Accordingly, no reliance should 
be placed on the accuracy, fairness or completeness of the information contained in this material. There may be certain discrepancies with data 
and/or limited content in this material as a result of calculations, adjustments, translations to different languages, and/or local regulatory 
restrictions, as applicable. These discrepancies should not impact the overall investment analysis, views and/or recommendations of the subject 
company(ies) that may be discussed in the material. Artificial intelligence tools may have been used in the preparation of this material, including 
assisting in data analysis, pattern recognition, and content drafting for research material. J.P. Morgan accepts no liability whatsoever for any loss 
arising from any use of this material or its contents, and neither J.P. Morgan nor any of its respective directors, officers or employees, shall be in 
any way responsible for the contents hereof, apart from the liabilities and responsibilities that may be imposed on them by the relevant 
regulatory authority in the jurisdiction in question, or the regulatory regime thereunder. Opinions, forecasts or projections contained in this 
material represent J.P. Morgan's current opinions or judgment as of the date of the material only and are therefore subject to change without 
notice. Periodic updates may be provided on companies/industries based on company-specific developments or announcements, market 
conditions or any other publicly available information. There can be no assurance that future results or events will be consistent with any such 
opinions, forecasts or projections, which represent only one possible outcome. Furthermore, such opinions, forecasts or projections are subject 
to certain risks, uncertainties and assumptions that have not been verified, and future actual results or events could differ materially. The value 
of, or income from, any investments referred to in this material may fluctuate and/or be affected by changes in exchange rates. All pricing is 
indicative as of the close of market for the securities discussed, unless otherwise stated. Past performance is not indicative of future results. 
Accordingly, investors may receive back less than originally invested. This material is not intended as an offer or solicitation for the purchase or 
sale of any financial instrument. The opinions and recommendations herein do not take into account individual client circumstances, objectives, 
or needs and are not intended as recommendations of particular securities, financial instruments or strategies to particular clients. This material 
may include views on structured securities, options, futures and other derivatives. These are complex instruments, may involve a high degree of 
risk and may be appropriate investments only for sophisticated investors who are capable of understanding and assuming the risks involved. The 
recipients of this material must make their own independent decisions regarding any securities or financial instruments mentioned herein and 
should seek advice from such independent financial, legal, tax or other adviser as they deem necessary. J.P. Morgan may trade as a principal on 
the basis of the Research Analysts’ views and research, and it may also engage in transactions for its own account or for its clients’ accounts in a 
manner inconsistent with the views taken in this material, and J.P. Morgan is under no obligation to ensure that such other communication is 
brought to the attention of any recipient of this material. Others within J.P. Morgan, including Strategists, Sales staff and other Research 
Analysts, may take views that are inconsistent with those taken in this material. Employees of J.P. Morgan not involved in the preparation of this 
material may have investments in the securities (or derivatives of such securities) mentioned in this material and may trade them in ways 
different from those discussed in this material. This material is not an advertisement for or marketing of any issuer, its products or services, or its 
securities in any jurisdiction.

Confidentiality and Security Notice: This transmission may contain information that is privileged, confidential, legally privileged, and/or 
exempt from disclosure under applicable law. If you are not the intended recipient, you are hereby notified that any disclosure, copying, 
distribution, or use of the information contained herein (including any reliance thereon) is STRICTLY PROHIBITED. Although this 
transmission and any attachments are believed to be free of any virus or other defect that might affect any computer system into which it is 
received and opened, it is the responsibility of the recipient to ensure that it is virus free and no responsibility is accepted by JPMorgan Chase & 
Co., its subsidiaries and affiliates, as applicable, for any loss or damage arising in any way from its use. If you received this transmission in 
error, please immediately contact the sender and destroy the material in its entirety, whether in electronic or hard copy format. This message is 
subject to electronic monitoring: https://www.jpmorgan.com/disclosures/email

MSCI: Certain information herein (“Information”) is reproduced by permission of MSCI Inc., its affiliates and information providers (“MSCI”) 
©2026. No reproduction or dissemination of the Information is permitted without an appropriate license. MSCI MAKES NO EXPRESS OR 
IMPLIED WARRANTIES (INCLUDING MERCHANTABILITY OR FITNESS) AS TO THE INFORMATION AND DISCLAIMS ALL 
LIABILITY TO THE EXTENT PERMITTED BY LAW. No Information constitutes investment advice, except for any applicable Information 
from MSCI ESG Research. Subject also to msci.com/disclaimer

 Sustainalytics: Certain information, data, analyses and opinions contained herein are reproduced by permission of Sustainalytics and: (1) 
includes the proprietary information of Sustainalytics; (2) may not be copied or redistributed except as specifically authorized; (3) do not 
constitute investment advice nor an endorsement of any product or project; (4) are provided solely for informational purposes; and (5) are not 
warranted to be complete, accurate or timely. Sustainalytics is not responsible for any trading decisions, damages or other losses related to it or 
its use. The use of the data is subject to conditions available at https://www.sustainalytics.com/legal-disclaimers . ©2026 Sustainalytics. All 
Rights Reserved. 

"Other Disclosures" last revised July 04, 2026. 

Copyright 2026 JPMorgan Chase & Co. All rights reserved. This material or any portion hereof may not be reprinted, sold or 
redistributed without the written consent of J.P. Morgan. It is strictly prohibited to use or share without prior written consent from J.P. 
Morgan any research material received from J.P. Morgan or an authorized third-party (“J.P. Morgan Data”) in any third-party 
artificial intelligence (“AI”) systems or models when such J.P. Morgan Data is accessible by a third-party. #$J&098$#*P
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