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Many optics companies are expanding into communication optics to capture rising demand
from optical transceivers and CPO. This note reviews the technology and product landscape,
and we see Largan as well positioned to capitalize on this opportunity.

Optics in communication segments are seeing strong momentum, driven by both
ASP expansion and volume growth. We estimate optics content at US$25+ for 800G DR
transceivers and US$45+ for 1.6T CPO, or c.10%-15% of BOM, respectively. Higher content
in CPO is driven by advanced components such as glass/silicon lenses and prisms in FAU,
and isolators in ELS. Strong demand for 800G/1.6T transceivers and CPO switch ramp over
the next two years expands the TAM.

Key optics products in transceivers/CPOs include lenses, prisms, isolators, and
filters. CPO optics is emerging as a key battleground for consumer optics players
over the next five years. Lenses focus and couple light, prisms enable compact light
routing, isolators prevent back reflection, and filters support wavelength multiplexing in
WDM modules. Around 10 suppliers are entering this market, including consumer optics
players (Largan, Sunny Optical, etc.) and upstream companies (Castech, Focuslight, et., both
not covered). In optical transcievers, Suna (private) leads the lens market, while Focuslight
and Lante (not covered) are catching up this year. CPO products are under qualification or
sampling for most of the players; Largan’s pilot line will be ready in September this year for
customers’ assessment.

We upgrade Largan to Outperform, as it can extend its consumer optics expertise into
CPO. We had previously rated Largan Market-Perform due to its high reliance on smartphone
revenue; however, communication optics introduces a meaningful new TAM in 2028 onward.
Largan benefits from strong synergies between lens and prism design across consumer and
communication applications. Its in-house automation and tooling capabilities also position it
well to address the challenges of high-precision manufacturing, particularly for multi-layer
fiber array (FA). Structurally, as the industry shifts from NPO to CPO from 2028 onward,
Taiwanese suppliers like Largan should gain from closer collaboration with TSMC.

Sizing the revenue opportunities. We model Largan to capture 15% market share in CPO
optics segment by 2028, and generate NT$4B revenue (or 6% of 2026E total revenue). The
revenue size could potentially increase fivefold by 2030 driven by spec upgrade and broader
adoption (revenue model is available upon request).

We forecast Largan to see 9%/15% revenue/EPS CAGR in 2025–28E. Our EPS
estimates are 3%/25% above consensus 2027 and 2028 respectively. As Largan is breaking
into a new growth segment, and we see strong upside to consensus 2028 EPS, we increased
the P/E to 23x (vs. old 14x) , and apply that to 2027-28 average EPS of NT$224. Our price
target increase to NT$5,150 (old NT$2,600). Outperform.

See the Disclosure Appendix of this report for required disclosures, analyst certifications and other
important information. Alternatively, visit our  Global Research Disclosure Website.
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BERNSTEIN TICKER TABLE

9 Jun 2026 TTM Reported EPS Reported P/E (x)

Closing Price Rel.

Ticker Rating Cur Price Target Perf. Cur 2025A 2026E 2027E 2025A 2026E 2027E

2382.HK (Sunny Optical) O HKD 76.75 76.00 (18.2)% CNY 4.25 3.39 4.46 15.6 19.6 14.9

3008.TT (Largan) O TWD 3,885.00 5,150.00 30.5% TWD 158.08 187.55 208.38 24.6 20.7 18.6

OLD M 2,600.00 178.50 193.17

ASIAX 1,907.25

RATING CHANGE / PRICE TARGET CHANGE / ESTIMATE CHANGE IN BOLD
O - Outperform, M - Market-Perform, U - Underperform, NR - Not Rated, CS - Coverage Suspended

Source: Bloomberg, Bernstein estimates and analysis.

INVESTMENT IMPLICATIONS

We rate Largan Outperform, PT = NT$5,150.00.

We rate Sunny Optical Outperform, PT = HK$76.00.

ASIA TECH HARDWARE 2

�



Alex Wang, CFA    +852 2123 2613  alex.wang@bernsteinsg.com 10 June 2026

DETAILS

Many optics companies are expanding into communication optics to capture rising demand from optical transceivers and CPO. This
note reviews the technology and product landscape, and we see Largan as well positioned to capitalize on this opportunity. Note that
in the sector sections of this report, we use “CPO” as a generalized product term that includes both NPO (optical engine
on PCB) and CPO (optical engine on substrate). For more discussion about CPO technology, please find details in Artificial
Intelligence: Inside the War for AI Data Center Connectivity

SIZING THE DOLLAR CONTENT OF OPTICS COMPONENTS IN 800G OPTICAL TRANSCEIVER AND CPO
Key optics components in optical transceivers and CPOs are lens, prism, optical isolator and filters. Based on
transmission distance, optical transceivers within a datacenter can be classified into SR (<100m), DR (100–500m), FR (500m–
2km), among which DR and FR products are the focus in AIDC and each accounts for c.60%+ and 20%+ of total shipment,
respectively. Optical components are critical to optical systems, and we estimate that they comprise c.11% of BOM in 800G DR
transceivers, rising to c.16% in 800G FR transceivers with the adoption of optical filters.

• Lens: Lenses in optical transceivers act like precision “traffic controllers” for light, ensuring that optical signals are efficiently
directed from the laser into the fiber (in TOSA (transmit optical sub-assembly)), or from fiber into photodiode (in ROSA (receive
optical sub-assembly)). With discrete lenses, each optical channel requires one lens. For example, an 8×100G transceiver
has 16 channels and therefore requires 16 lenses. By contrast, microlens array (MLA) reduces this to just two units - one for
transmission and one for reception. We model lens cost in an 800G module is US$6-7.

• Optical Isolator: Each optical chip requires one isolator. For example, a conventional 800G EML-based DR optical module
using 8 EML chips requires 8 isolators; an 800G silicon photonics DR module using 4 photonic chips requires 4 isolators; in
contrast, an 800G FR module only requires one isolator. In terms of ASP, isolators are priced at US$2–3, of which the Faraday
rotator accounts for 1/3 of the cost.

• Optical Filter: Optical filters are typically used in FR transceivers but not in DR transceivers (see more details in Technology
section). An FR8 800G optical module requires 16 filters across both transmit and receive paths. We assume US$1 per unit,
and a total filter cost of ~US$16 per module.

In Co-packaged optics (CPO), the adoption of silicon lenses drives higher ASPs, lifting per-channel lens cost to US$1-2.
Compared to glass lens, silicon lenses are more suitable for CPO given the stringent requirements for ultra-compact size and
superior thermal reliability. The ELS (external laser source) also needs glass lens and optical isolator for multi-channel CW laser
feeding optical engine. Overall, we expect a total of US$45+ optics content/optical engine in 1.6T CPO solutions.

EXHIBIT 1: Classification of optical transceiver modules
by transmission distance

Source: FiberMall

EXHIBIT 2: Sub-assemblies and key components of
optical transceivers

Source: QSFPTEK
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EXHIBIT 3: Structural breakdown of FR optical transceivers and position of optical components

Z-blocks are typically used in FR optical transceivers, whereas DR transceivers do not need them.
Source: Bernstein analysis

EXHIBIT 4: We estimate optical components comprise c.11% of BOM in 800G DR transceivers
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EXHIBIT 5: Optics components in CPO FAU

Source: TSMC, simple_tech_trend, Bernstein analysis

EXHIBIT 6: We estimate that optic components comprise
c.10-15% of BOM in 800G DR transceivers / 800G FR
transceivers / CPO optical engine
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TECHNOLOGIES OF OPTICAL COMPONENTS

Lens
In optical communications, lenses are primarily used for: (1) Optical beam focusing: Microlenses precisely focus the divergent
beam emitted by a laser source into the extremely small core of an optical fiber (micrometer level), significantly improving optical
power utilization and reducing losses caused by beam divergence. (2) Beam collimation and shaping: Microlenses collimate
laser light, converting divergent beams into parallel beams to facilitate transmission or subsequent wavelength selection and
switching.

Lenses can be categorized in multiple ways: by geometry (spherical vs. spherical), by material (glass, plastic, or silicon), and
by integration and packaging form (e.g., discrete lens vs. microlens arrays) (Exhibit 7 - Exhibit 9). In 800G and 1.6T optical
transceivers, both glass and silicon lens are being used, but silicon will become the mainstream in CPO.

Prisms
Prisms are optical components formed by multiple intersecting planar surfaces. In optical communications, prisms are used to
redirect optical paths, enabling light emitted from a laser source to be efficiently folded and guided into an optical fiber. They
allow “folding” the light path so the same optical distance fits in a much smaller physical space, cutting module footprint by as
much as half (same to the function of periscope camera design in iPhone). In addition, prisms can shape and collimate laser beams,
optimizing the divergence angle, reducing insertion loss and enhancing communication performance. Prism, or mirror in CPO FAU
(fiber array unit) redirect light beams from the fibers to PIC in optical engines (Exhibit 10-Exhibit 11).
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EXHIBIT 7: Lenses can be categorized in multiple ways

Classification Products Features Application scenario

Spherical 
lenses

Spherical surfaces
Easy to manufacture and low in cost, but poor focusing 
performance

Low‑data‑rate optical modules

Aspherical 
lenses

Parabolic or free‑form surfaces
Eliminate aberrations that are inherent to spherical lenses
High‑quality focusing and coupling performance
More difficult and costly to manufacture

High-speed products, such as 800G and 1.6T 
optical modules

Plastic lenses Cost advantages but have limited stability Low‑speed (i.e. ≤ 400G) and short‑reach optical 
modules

Glass lenses Excellent thermal stability and optical performance High‑speed pluggable optical modules

Silicon lenses
Highly compatible with silicon photonics (SiPh) platforms 
High refractive index that enables strong light‑confinement 
and focusing capability

Silicon photonics‑based transceiver modules and 
co‑packaged optics (CPO)

Single lens 
A single high‑precision glass aspherical lens offers superior 
signal‑quality preservation compared with mass‑produced 
microlens arrays

Long distance links such as FR (Fiber Reach) 
optical modules and ZR (Z‑Reach) optical 
modules

Microlens array 
(MLA)

Consist of multiple microlenses fabricated simultaneously on 
a single substrate 

High-speed DR (Data Center Reach) optical 
modules (typically <2km)

Geometry

Packaging

Material

Source: Bernstein analysis

EXHIBIT 8: Microlenses can be categorized into a variety
of types

Source: Suna Optoelectronics

EXHIBIT 9: Lenses are used for optical beam focusing,
collimation and shaping

Source: Focuslight
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EXHIBIT 10: Prism in smartphone: decipher Periscope
Camera in iPhone

Source: ZEALER and Bernstein analysis

EXHIBIT 11: Microprism Lens Arrays combine lenses and
prism structures into a single micro-optics component
to reduce system complexity

Source: Focuslight

Optical Isolator

An optical isolator is a passive component that allows light to pass in only one direction, preventing back-reflected light from
re-entering the laser. In optical transceivers, reflections from connectors, fiber interfaces, or downstream optics can destabilize
the laser (e.g., mode hopping, intensity noise) and degrade bit error rates (BER). Optical isolators mitigate reflection issues by
exploiting Malus’s law and the Faraday magneto-optic effect to suppress reflected light. It typically consists of an input polarizer,
a Faraday rotator (magneto-optic crystal), and an output polarizer (analyzer) (Exhibit 12)

Optical Filter
Optical filters provide wavelength selectivity in transceivers. At the transmitter, they help shape and stabilize the emission
spectrum to meet channel specifications. At the receiver, they pass the desired wavelength while rejecting out-of-band noise and
adjacent channels, improving sensitivity and BER.

These capabilities enable beam splitting and combining, allowing multiple wavelengths to be multiplexed onto a single fiber and
demultiplexed at the receiver with precise channel alignment. As such, optical filters are core components in FR transceivers that
rely on wavelength-division multiplexing (WDM). In contrast, DR transceivers (single-wavelength links) typically do not require such
filters beyond basic spectral control.

EXHIBIT 12: An optical Isolator consists of polarizers and a Faraday rotator, which includes a magnet and Faraday
rotation medium

Source: Nippon Electric Glass
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COMPANY SECTION
EXHIBIT 13: Summary of Optics players in AI datacenter

1-year

EN CN stock price 2025 25-27E 
CAGR 2025 2027E 2025 25-27E 

CAGR
Optics supplier

3008 TT Equity Largan 大立光 14.6 20x 1,967 6% 50% 52% 5.13 12%

2382 HK Equity Sunny Optical 舜宇光学 10.6 16x 6,017 12% 20% 20% 0.59 4%

002273 CH Equity Crystal-Optech 水晶光电 7.0 31x 964 24% 31% 22% 0.12 26%

3406 TT Equity Genius 玉晶光 2.3 19x 804 4% 33% 34% 1.06 9%

688195 CH Equity Optowide 腾景科技 5.7 240x 82 40% 37% 41% 0.05 66%

688167 CH Equity Focus Light 炬光科技 5.5 245x 122 44% 36% 44% -0.06 N.A.

688127 CH Equity Lante Optics 蓝特光学 4.8 43x 214 43% 43% 44% 0.13 54%

301183 CH Equity DOTI Micro 东田微 2.3 68x 122 51% 24% 28% 0.18 90%

Optics material supplier

002222 CH Equity CASTECH 福晶科技 6.0 85x 161 38% 51% 56% 0.08 N.A.

Ticker Mkt Cap 
(US$B)

Forward 
P/E

Revenue (US$M) EPS (US$)Company GPM %

Bernstein covers Largan and Sunny Optical, but not the rest; pricing date June 9, 2026
Source: Bloomberg, Bernstein analysis

EXHIBIT 14: Summary of major optical component suppliers

Note

Transceivers CPO OCS Consumer 
electronics Autos Others

Largan ⚪ ⭐
Global leader in handset lenses; 
developing prisms and collimators for CPO applications

Sunny 
Optical

⚪ ⭐ ⭐
Leading provider of handset and automotive camera lenses and modules; 
early stage of developing communication optics products

Lante 
Optics ▲ ⚪ ⭐

Leading supplier of lenses, prisms, and optical wafers; Previously focused 
on consumer electronics, now expanding into networking

Crystal-
Optech

⚪ ⚪ ⭐ ▲ ▲
Leading prism supplier in Apple supply chain; 
Target to mass‑produce filters in transceivers in 2H2026, and CPO 
products in 2028

Genius ⚪ ⭐ ▲
Leading supplier of handset lens and modules;
Aiming to generate initial revenue in 2026 and commence volume 
shipments in 2027

Focus Light ▲ ▲ ▲ ▲ ⭐ ⭐
Focus on Industrial, semi and autos sectors; 
Supplying lenses and MLAs for optical communication

Optowide ⭐ ▲ ▲ ▲ ▲ Product portfolio includes yttrium vanadate crystals (for OCS), filters, 
prisms, lenses, fiber optic components, and optical testing equipment

DOTI Micro ⭐ ⭐
Optical isolators in volume shipment; filters in sampling stage; Z‑block and 
prism products under development

CASTECH ▲ ▲ ▲ ⭐
Leader in nonlinear optical crystals (component of Faraday rotators); also 
offers lenses and prisms, serving sectors like industrial, autos, etc.

⚪ R&D or Sampling   ▲ <10% of revenue ; ⭐ Major business

Communication optics Other sectors

Bernstein covers Largan and Sunny Optical, but not the rest
Source: Company reports, Bernstein analysis

Optical component players can be broadly categorized into two groups: 1) downstream, consumer electronics–focused
companies seeking new growth drivers, and 2) upstream optical component and material suppliers with multi-sector exposure
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and a longstanding presence in optical communications, now benefiting from surging AI demand.

• Downstream, consumer electronics–focused players, including Largan, Sunny Optical, Genius, Crystal-Optech and
Lante Optics, typically have larger revenue scale and stronger financial resources than upstream suppliers. Among them,
Sunny optical has a wide industry exposure, and offers vertically integrated solutions with c.65% of revenue coming from
module assembly. While it’s expanding the Apple business, Android still represents c.80% of its smartphone business. In
comparison, Largan, Genius Electronics, Crystal-Optech, and Lante Optics focus on optic components including lens and
prism, maintaining >60% of their total revenue to Apple.

• Upstream optical component and material suppliers, such as Castech, Focuslight, DOTI Micro and Optowide, generally
exhibit smaller revenue bases and broader industry exposure. Most have established positions in optical communications, led
by Optowide and DOTI Micro with over 80% and 30% revenue exposure in 2025, respectively. Product-wise, these players
typically offer a broad portfolio, with Castech leading in Faraday rotators, Focuslight in microlens arrays (MLA), DOTI Micro in
optical isolators, and Optowide known for yttrium vanadate crystals.

Largan (OP, TP TWD 5,150.00)
• Largan is a leading manufacturer of plastic lenses. The company generates about 90% of its revenue from consumer

electronics, with Apple contributing ~60% in 2025, based on our estimates. The company is sampling its CPO optics with
customers, and we believe the product offerings include prism and lens in FAU, as well as fiber array (FA). Management is
prioritizing this business among all non-smartphone business, and think it will take another year for mass production.

Sunny Optical (OP, TP HK$76.00)
• Sunny is the largest smartphone camera and module company globally. Smartphone and auto each represents c. 65% and

15%+ of company’s revenue, with the rest attributed to AR/VR and others. In optical connectivity, the company has built a
dedicated team and recently appointed Dr. Gu Bo as CTO, an academician of the Canadian Academy of Engineering and Deputy
Secretary-General of the Chinese Optical Society. We believe the company is in the early stages of product development and
customer engagement, and we expect to hear more updates on their progress in communication optics at their Investor Day
(late-June) or 1H26 earnings (late-Aug).

• Unlike other sampled companies that focus on components or upstream materials, over half of Sunny’s revenue comes
from camera module assembly, which resulted in high ASP but low gross margin compared to components companies. We
therefore exclude Sunny in following financial comparison across optics companies.

Genius Electronic Optical (3406 TT, not covered)
• Genius is a major handset and VR lens supplier, competing with Largan and Sunny Optical. The company has announced plans

to enter the CPO segment, developing components such as V-grooves and prisms. Management indicates that sampling and
customer validation of CPO products are underway, with volume shipments expected to begin in 2027–28.

Lante Optics (688127 CH Equity, not covered)
• The company primarily supplies prisms and lenses, which contributed c.60% and c.25%, in 2025, respectively. Being a

major supplier for iPhone prism, consumer electronics represents >60% of corporate revenue, and the rest of revenues are
generated from auto, communication, AR and others. Lante’s key products in communication optics are glass lens, serving an
emerging optical transceiver company. They are also exploring Si lens, as well as other optical component in FAU for CPO next
year. Compared with established leader Suna Optoelectronics (private), Lante remains at an early stage for Si lens.

Crystal-Optech (002273 CH Equity, not covered)
• The company supplies camera components such as lenses, prisms, and optical filters. Consumer electronics dominates its

revenue mix (85% in 2025), followed by automotive (8%). The company started supplying prism to iPhone 15 series back in
2023, competing with Lante. Apple represents c.60% of revenue.
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• The company hosted an investor day in May 2026, laying out its business opportunities in non-consumer segment. It targets to
mass produce CWDM filters in 2H26 and is currently sampling lens products to optical transceivers. The company is engaging
with overseas material companies and customers to prepare for CPO-related products in 2028–2030. In addition to optical
communication, Crystal Optech also prepared to enter into glass substrate market for HAMR-based HDD. Overall the company
expects revenue mix from consumer will decrease to 50% over the long term.

FocusLight (688167 CH Equity, not covered)
• The company specializes in optical components, offering a broad portfolio of lasers, lenses, and related modules and systems.

Its products are widely used in semiconductor, automotive, and medical applications. In 2025, optical communications
accounted for ~8% of revenue (RMB 66 million), up over 130% YoY. The company is accelerating expansion in optical
connectivity, supplying lenses for pluggable optical modules and OCS switches, contributing 70%-80% and 20%-30% of
segment revenue in 1Q26, respectively. In the CPO area, it is developing precision molded lenses, micro-prism arrays, and V-
grooves, currently under sample validation.

• In 2024, the company’s GPM and OPM declined significantly due to the acquisitions of two Swiss optical companies (SUSS
MicroOptics SA and Heptagon), which led to higher production costs, as well as increased integration and financial expenses.

DOTI Micro (301183 CH Equity, not covered)
• DOTI’s key end markets are consumer electronics and optical connectivity, which accounted for 66% and 31% of revenue in

2025, respectively. Products in optical transceivers include filter and optical isolators, which doubles segment revenue last
year. However, gross margin in this segment declined 2ppts YoY to 19.7%, and was lower than consumer segment. This is likely
driven by overhead of ramping up new production line, and unfavorable product mix in communication segment. The company
is expanding its product portfolio to Z-blocks and prism.

• The company’s GPM and OPM were particularly weak in 2023, primarily due to soft demand and pricing pressure in the
consumer electronics market. The subsequent recovery in the sector supported a rebound in financial performance in 2024
and 2025.

Optowide (688195 CH Equity, not covered)
• Optowide offers precision components such as YVO₄ crystals, filters, and beam splitters, as well as fiber-optic devices and

testing instruments. In 2025, optical communications, fiber lasers, and other segments accounted for 79%, 16%, and 5% of
revenue, respectively.

• The company has established a presence across multiple optical interconnect segments, including supplying filters for optical
modules, and developing CPO connectors. Its ability to produce large-size yttrium vanadate crystals positions it to benefit from
OCS opportunities and raises its visibility as a Google supply chain play. The company has established long-term collaborations
with key industry leaders such as Innolight, Accelink, and Coherent (all not covered).

CASTECH (002222 CH Equity, not covered)
• The company provides crystal components (e.g., nonlinear optical crystals), precision optical components (including windows,

mirrors, lenses, and prisms), and laser devices such as Faraday rotators, with applications spanning optical communications,
automotive, aerospace, and medical sectors. It has in-house capability to produce scarce SGGG crystals, a key material for
Faraday rotators used in optical isolators.
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EXHIBIT 15: Downstream, consumer electronics-focused players, including Largan, Crysta-Optech and Lante Optics,
typically have larger revenue scales ...
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Source: Bloomberg, company reports, and Bernstein analysis

EXHIBIT 16: ...while upstream optical component and material suppliers typically hold established positions in the
AI optical communication sector
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CASTECH hasn't disclosed its AI revenue mix
Source: Company reports, Bloomberg, Bernstein analysis and estimates
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EXHIBIT 17: Largan leads in revenue scale, while upstream players remain relatively small
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EXHIBIT 18: Bloomberg consensus expects optical component companies to deliver sustained growth over 2026–
27E, with DOTI Micro taking the lead
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Source: Bloomberg and Bernstein analysis
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EXHIBIT 19: Companies with higher AI exposure (Focus, DOTI, and Optowide) are well positioned for margin
expansion over 2026–27E...
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Source: Bloomberg and Bernstein analysis

EXHIBIT 20: Operating profit margin estimates by optics companies
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EXHIBIT 21: Largan has highest R&D budget among peers
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Source: Company reports, Bernstein analysis

EXHIBIT 22: Focuslight’s photonics solutions for optical communications include microprism lens array, high-NA
microlenses, and V-groove arrays

Source: Focuslight

UPGRADING LARGAN TO OUTPERFORM, PT=NT$5150
We upgrade Largan to Outperform as we see the company replicating its success in consumer electronics lens to CPO
components, which are critical for future AI datacenter connectivity. The stock had been rated Market-Perform since our
sector initiation (link), reflecting its concentrated smartphone exposure and a thesis anchored on handset demand and camera
spec upgrades. Communication optics now opens a new and structurally growing TAM, with recurring spec migrations in CPO
driving attractive, sustainable profitability.

On technologies, we see clear synergies between Largan’s lens/prism know-how in consumer devices and requirements in
communication optics. The company has a strong moat in precision glass molding, optical design, and process IP, and its in-
house automation/tooling capability underpins execution in high-precision manufacturing. After more than two years of R&D in
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communication optics, Largan has achieved product alignment of below 0.3 μm, versus 0.5–0.8 μm for peers. The company is
also investing in multi-layer fiber-stacking technology, which we view as essential for next-generation CPO architectures as the
industry evolves from scale-out to scale-up designs. Structurally, as the market transitions from NPO (optical engine on PCB) to
CPO (optical engine on substrate), we expect Taiwanese suppliers to benefit from tighter collaboration with leading foundries such
as TSMC. (For more dicussion about CPO technology, please find details here Artificial Intelligence: Inside the War for AI Data
Center Connectivity).

We model Largan to generate NT$4B of revenue from CPO by 2028, and potentially reach NT$20B+ by 2030, or c.30%

of Largan’s total revenue this year. On 9th June, management shared updates in shareholder’s meeting that a pilot line for
communication optics will be ready by September this year for customers’ assessments. Volume production will take another half
year to one year. We model Largan to capture 15% market share in CPO optics segment by 2028, and generate NT$4B revenue
(or 6% of 2026E total revenue). The revenue size could potentially grow fivefold by 2030 as number of optical engine scale and
content value of optics increases driven by spec upgrade. Largan’s revenue contribution from non-smartphone could therefore
increase from 9% this year to c. 15% by 2028 (CPO revenue model is available upon request).

We forecast Largan to see 9%/15% revenue/EPS CAGR in 2025–28E. We model revenue to grow high-single-digit this year
driven by strong iPhone 17 series in 1H26, and adoption of variable aperature lens in iPhone 18 Pro and Pro Max. A recovery
of Android market is likely to support Largan’s topline growth in 2027, and CPO optics should become a new growth driver in
2028. We model the company growth margin to gradually recover 53% by 2028, as CPO products are margin accretive. Our EPS
estimates are 3% above consensus in 2027, and 25% above in 2028. As Largan is breaking into a new segment, and we see
strong upside to consensus 2028 EPS, we increased the P/E to 23x (vs. old 14x) , and apply that to 2027-28 average EPS of NT
$224. Our price target increase to NT$5,150.00 (old NT$2,600). Outperform.

EXHIBIT 23: NPO keeps OE adjacent to the switch ASIC on
PCB, while CPO integrates OE with the ASIC on substrate
directly

Source: Broadcom

EXHIBIT 24: We model Largan to generate NT$4B of
revenue from CPO by 2028, and potentially reach NT
$20B+ by 2030, or c.30% of Largan’s total revenue this
year
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ASIA TECH HARDWARE 15

�



Alex Wang, CFA    +852 2123 2613  alex.wang@bernsteinsg.com 10 June 2026

EXHIBIT 25: Tech upgrades for iPhone and Android Handsets

Source: TSR, Counterpoint, Gulf-insider, TechRadar, Nanoreview, Company reports, Bernstein estimates and analysis
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EXHIBIT 26: We expect Largan’s revenue share in
consumer electronics to be stable around 50%
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Source: Company reports, Bloomberg, Bernstein estimates and analysis

EXHIBIT 27: We are more positive than consensus for
2028 estimates
Largan Comparision Table 2026E 2027E 2028E
Revenue (NT$ B)
Bernstein Old 66            70            

YoY 8% 6%
Bernstein 67            71            80             

YoY 9% 7% 12%
Consensus 66            69            70             

YoY 7% 5% 2%
New vs. old 1% 2%
BERN vs. consensus 1% 3% 14%
GM
Bernstein Old 52.3% 52.8%
Bernstein 50.1% 52.0% 53.4%
Consensus 50.5% 51.6% 52.2%
New vs. old -2.2% -0.8%
BERN vs. consensus -0.3% 0.4% 1.3%
OPM
Bernstein Old 40.1% 41.1%
Bernstein 38.4% 40.8% 42.4%
Consensus 39.0% 40.3% 40.3%
New vs. old -1.8% -0.3%
BERN vs. consensus -0.6% 0.5% 2.2%
Diluted EPS (NT$)
Bernstein Old 179          193          

YoY 16% 8%
Bernstein 188          208          240           

YoY 19% 11% 15%
Consensus 189          203          192           

YoY 20% 8% -5%
New vs. old 5% 8%
BERN vs. consensus -1% 3% 25%

Source: Company reports, Bloomberg, Bernstein estimates and analysis

EXHIBIT 28: Largan experienced a re-rating since it started R&D for optical products in CPO
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EXHIBIT 29: Largan’s FCF margin is one of the highest among our covered tech hardware companies
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EXHIBIT 30: Forward P/E for optics companies
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EXHIBIT 31: Largan’s progress in AI is similar to year 2023 for other AI companies in our coverage. Valuation is likely
to be volatile in investment phases. Longer-term we think it deserves a re-rate.

Source: Bloomberg and Bernstein analysis

EXHIBIT 32: We apply 14.5x P/E on smartphone and 50x
P/E for CPO business in 2030. And that implies a 23x
target P/E
2030 EPS (NT$) Notes
Smartphone 243         
CPO 68           
P/E for 2030 EPS
Smartphone 14.5x Historical average P/E for Largan
CPO 50x CPO revenue to grow 60% in 2030
Stock price for 2030 (NT$) 6,937      
Smartphone 3,520      
CPO 3,417      
Annual discount rate 13%
PT for June-2027 5,111      
Average of 2027-28 EPS 224         
P/E 22.8x

Source: Company reports, Bernstein analysis and estimates

EXHIBIT 33: We increased target P/E to 23x for Largan
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EXHIBIT 34: Largan's relative valuation to TWSE index is
0.9x, close to the historical average
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APPENDIX - FINANCIAL FORECASTS

EXHIBIT 35: Largan’s Financial Statements
TWD in Millions 2022 2023 2024 2025 2026E 2027E 2028E

Income Statement

Net Sales 47,675 48,842 59,458 61,148 66,560 71,256 80,022
Gross Profit 26,096 23,806 31,209 30,837 33,367 37,070 42,756
SG&A Expense 1,545 1,795 1,930 1,985 2,090 2,134 2,284
R&D Expense 4,154 4,191 5,247 5,293 5,723 5,864 6,499
EBIT 20,384 17,807 24,033 23,558 25,554 29,062 33,963
EBITDA 25,502 23,229 30,262 31,290 34,311 38,448 44,043
Pretax Income 27,827 22,102 32,174 25,900 29,977 33,341 38,622
Tax 5,202 4,200 5,963 4,340 4,859 5,457 6,566
Net Income 22,625 17,902 25,915 21,275 24,906 27,673 31,845
Earnings Per Share (TWD) (Diluted) 167.0 133.0 192.4 158.1 187.5 208.4 239.8

Margin Analysis

Gross Profit 54.7% 48.7% 52.5% 50.4% 50.1% 52.0% 53.4%
EBIT 42.8% 36.5% 40.4% 38.5% 38.4% 40.8% 42.4%
EBITDA 53.5% 47.6% 50.9% 51.2% 51.5% 54.0% 55.0%
Net Income 47.5% 36.7% 43.6% 34.8% 37.4% 38.8% 39.8%

Sequential Growth

Net Sales 1.5% 2.4% 21.7% 2.8% 8.9% 7.1% 12.3%
EBIT -11.9% -12.6% 35.0% -2.0% 8.5% 13.7% 16.9%
Net Income 21.2% -20.9% 44.8% -17.9% 17.1% 11.1% 15.1%
Earnings Per Share 21.0% -20.3% 44.6% -17.8% 18.6% 11.1% 15.1%

Balance Sheet

Cash and Cash Equivalents 110,172 107,490 113,658 115,942 126,158 137,547 148,407
Accounts Receivable 8,681 11,060 11,307 11,454 11,712 12,415 13,812
Inventory 5,191 4,591 5,733 6,713 6,614 6,574 7,219
Net Fixed Assets 37,831 41,135 46,936 51,472 52,809 54,102 56,014
Total Assets 184,970 195,138 216,527 220,787 234,169 249,643 268,102
Accounts Payable 1,690 1,732 1,855 1,728 1,754 1,797 2,037
Total Debt 19 0 203 0 0 0 0
Total Equity 155,109 165,510 183,519 188,867 192,710 207,931 225,939

Cash Flow

Cash Flow From Operations 44,207 18,199 31,579 26,080 34,771 34,572 36,746
Cash Flow From Investments (9,793) (11,151) (16,066) (9,236) (10,093) (10,730) (12,049)
Cash Flow From Financing (14,673) (9,750) (10,764) (13,458) (15,506) (12,453) (13,837)
Depreciation & Amortization 5,118 5,422 6,230 7,732 8,756 9,386 10,081
Capex (8,257) (8,237) (11,133) (12,340) (10,022) (10,730) (12,049)
FCF 29,899 6,484 13,813 11,791 21,044 20,263 20,830

As % of EBITDA 117% 28% 46% 38% 61% 53% 47%
Key Financial Metrics

ROE 15.2% 11.2% 14.8% 11.4% 13.1% 13.8% 14.7%
ROA 12.6% 9.4% 12.7% 9.9% 11.0% 11.5% 12.4%
Debt / Equity 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0%
Net Debt / Equity -74.2% -67.1% -64.7% -61.6% -65.4% -67.9% -67.6%
Debt / Capital 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0%
Dividend Per Share (TWD) 109.7 72.5 81.0 85.5 81.0 94.8 105.4
Dividend Payout Ratio 78.4% 42.8% 60.4% 44.0% 50.0% 50.0% 50.0%

Source: Company reports, Bernstein analysis and estimates
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DISCLOSURE APPENDIX

I. REQUIRED DISCLOSURES

References to "Bernstein" or the “Firm” in these disclosures relate to the following entities: Bernstein Institutional Services LLC
(April 1, 2024 onwards), Sanford C. Bernstein & Co., LLC (pre April 1, 2024), Bernstein Autonomous LLP, BSG France S.A. (April 1,
2024 onwards), Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司, Sanford C. Bernstein (Canada) Limited, Sanford
C. Bernstein (India) Private Limited (SEBI registration no. INH000006378), Sanford C. Bernstein (Singapore) Private Limited,
Sanford C. Bernstein Japan KK (サンフォード・C・バーンスタイン株式会社) and analysts employed by Société Générale
Africa Technologies & Services to produce Bernstein research under a Global Services Agreement in place between Bernstein
and Société Générale.

Bernstein is part of a joint venture between Société Générale (SG) and AllianceBernstein, L.P. (AB). Unless specifically noted
otherwise, for purposes of these disclosures, references to Bernstein’s “affiliates” relate to both SG and AB and their respective
affiliates.

VALUATION METHODOLOGY

Sunny Optical Technology Group Co Ltd

We set a HK$76 target price using a P/E multiple of 17x against our 2026-27 average EPS estimate of RMB3.9

Largan Precision Co Ltd

We set a NT$5,150 target price using a P/E multiple of 23x against our 2027-28 average forward EPS estimate of NT$224

RISKS

Sunny Optical Technology Group Co Ltd

Downside risks to our target price for Sunny Optical include:

• Stronger-than-expected margin pressure due to memory price hike

• Weaker-than-expected Android phone market

• Slower-than-expected pace of ADAS penetration worldwide as well as other technological improvement for auto camera

• Slower-than-expected AR/VR adoption globally

Largan Precision Co Ltd

Downside risks to our target price for Largan include:

• Slower-than-expected CPO/NPO adoption by 2028 and potential failure of Largan’s product qualification in CPO/NPO

• Weaker-than-expected replacement cycle for iPhone 18

• Stronger-than-expected competition and hence bigger-than-expected share loss on major customers

RATINGS DEFINITIONS, BENCHMARKS AND DISTRIBUTION

EQUITY RATINGS DEFINITIONS

Bernstein brand

The Bernstein brand rates stocks based on forecasts of relative performance for the next 12 months versus the S&P 500 for
stocks listed on the U.S. and Canadian exchanges, versus the Bloomberg Europe Developed Markets Large and Mid Cap Price
Return Index EUR (EDME) for stocks listed on the European exchanges and emerging markets exchanges outside of the Asia
Pacific region, versus the Bloomberg Japan Large and Mid Cap Price Return Index USD (JPL) for stocks listed on the Japanese
exchanges, and versus the Bloomberg Asia ex-Japan Large and Mid Cap Price Return Index (ASIAX) for stocks listed on the Asian
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(ex-Japan) exchanges -unless otherwise specified.

The Bernstein brand has three categories of ratings:

• Outperform: Stock will outpace the market index by more than 15 pp

• Market-Perform: Stock will perform in line with the market index to within +/-15 pp

• Underperform: Stock will trail the performance of the market index by more than 15 pp

Coverage Suspended: Coverage of a company under the Bernstein research brand has been suspended. Ratings and price targets
are suspended temporarily, are no longer current, and should therefore not be relied upon.

Not Rated: A rating assigned when the stock cannot be accurately valued, or the performance of the company accurately
predicted, at the present time. The covering analyst may continue to publish research reports on the company to update investors
on events and developments.

Not Covered (NC) denotes companies that are not under coverage.

Bernstein brand stock ratings are based on a 12-month time horizon.

Autonomous brand – common stocks

The Autonomous brand rates common stocks as indicated below. As our benchmarks we use the Bloomberg Europe 500 Banks
And Financial Services Index (BEBANKS) and Bloomberg Europe Dev Mkt Financials Large and Mid Cap Price Ret Index EUR
(EDMFI) index for developed European banks and Payments, the Bloomberg Europe 500 Insurance Index (BEINSUR) for European
insurers, the S&P 500 and S&P Financials for US banks and Payments coverage, S5LIFE for US Insurance, the S&P Insurance
Select Industry (SPSIINS) for US Non-Life Insurers coverage, and the Bloomberg Emerging Markets Financials Large, Mid and
Small Cap Price Return Index (EMLSF) for emerging market banks and insurers and Payments. Ratings are stated relative to the
sector (not the market).

The Autonomous brand has three categories of common stock ratings:

• Outperform (OP): Stock will outpace the relevant index by more than 10 pp

• Neutral (N): Stock will perform in line with the market index to within +/-10 pp

• Underperform (UP): Stock will trail the performance of the relevant index by more than 10 pp

Coverage Suspended: Coverage of a company under the Autonomous research brand has been suspended. Ratings and price
targets are suspended temporarily, are no longer current, and should therefore not be relied upon.

Not Rated: A rating assigned when the stock cannot be accurately valued, or the performance of the company accurately
predicted, at the present time. The covering analyst may continue to publish research reports on the company to update investors
on events and developments.

Those denoted as ‘Feature’ (e.g., Feature Outperform FOP, Feature Under Outperform FUP) are our core ideas.

Not Covered (NC) denotes companies that are not under coverage.

Autonomous brand common stock ratings are based on a 12-month time horizon.

Autonomous brand – preferred stocks

The Autonomous brand has three categories of preferred stock ratings:

• Outperform (OP): The total return of the preferred instrument is expected to outperform preferred securities of other issuers
operating in similar sectors or rating categories over the next six months.

• Neutral (N): The total return of the preferred instrument is expected to perform in line with preferred securities of other issuers
operating in similar sectors or rating categories over the next six months.
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• Underperform (UP): The total return of the preferred instrument is expected to underperform preferred securities of other
issuers operating in similar sectors or rating categories over the next six months.

Autonomous preferred stock ratings are based on a 6-month time horizon.

AUTONOMOUS CREDIT RESEARCH

Where this report contains investment recommendations for credit instruments, as defined in article 3(1)(35) of the Market Abuse
Regulation, the information below is presented to comply with its disclosure requirements.

The report may also include reference(s) to published opinions by other Autonomous or Bernstein analysts covering the equity
securities of the issuer(s) referenced herein. Please note an investment recommendation for credit instruments published by the
author(s) of this report may differ from the published view of the analyst covering equity securities for the issuer(s) contained in
this report and vice versa.

CREDIT RATINGS DEFINITIONS

The Autonomous brand has three categories of credit ratings:

• Credit Outperform (C-OP): The total return of the Reference Credit Instrument is expected to outperform the credit spread of
bonds of other issuers operating in similar sectors or rating categories over the next six months.

• Credit Neutral (C-N): The total return of the Reference Credit Instrument is expected to perform in line with the credit spread
of bonds of other issuers operating in similar sectors or rating categories over the next six months.

• Credit Underperform (C-UP): The total return of the Reference Credit Instrument is expected to underperform the credit spread
of bonds of other issuers operating in similar sectors or rating categories over the next six months.

Autonomous credit ratings are based on a 6-month time horizon.

A list of all investment recommendations produced by the author(s) of this report alongside credit ratings history are available
upon request.

It is at the sole discretion of the Firm as to when to initiate, update and cease research coverage. The Firm has established,
maintains and relies on information barriers to control the flow of information contained in one or more areas (i.e. the private side)
within the Firm, and into other areas, units, groups or affiliates (i.e. public side) of the Firm

DISTRIBUTION OF EQUITY RATINGS/INVESTMENT BANKING SERVICES

Equity Rating Market Abuse
Regulation (MAR) and
FINRA Rating Category

Global Rating
Distribution

Investment Banking
Relationships*

Outperform BUY 51.1% 16.5%

Market-Perform (Bernstein Brand)
Neutral (Autonomous Brand) HOLD 36.3% 17.8%

Underperform SELL 12.6% 14.9%

* These figures represent the percentage of companies within each equity rating category for which affiliates of Bernstein have
provided investment banking services within the previous 12 months.
As of March 31, 2026. All figures are updated quarterly.
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of the Société Générale group of companies), it has been prepared on behalf of a Bernstein company under a Global Services
Agreement in place between Bernstein and Société Générale.

CERTIFICATION

Each research analyst listed in this report, who is primarily responsible for the preparation of the content of this report, certifies
that all of the views expressed in this publication accurately reflect that analyst's personal views about any and all of the subject
securities or issuers and that no part of that analyst's compensation was, is, or will be, directly or indirectly, related to the specific
recommendations or views in this publication.

II. ADDITIONAL GLOBAL CONFLICT DISCLOSURES

It is at the sole discretion of the Firm as to when to initiate, update and cease research coverage. The Firm has established,
maintains and relies on information barriers to control the flow of information contained in one or more areas (i.e., the private side)
within the Firm, and into other areas, units, groups or affiliates (i.e., public side) of the Firm.

III. OTHER IMPORTANT INFORMATION AND DISCLOSURES

Separate branding is maintained for “Bernstein” and “Autonomous” research products.

• Bernstein produces a number of different types of research products including, among others, fundamental analysis and
quantitative analysis under both the “Autonomous” and “Bernstein” brands. Recommendations contained within one type of
research product may differ from recommendations contained within other types of research products, whether as a result of
differing time horizons, methodologies or otherwise. Furthermore, views or recommendations within a research product issued
under one brand may differ from views or recommendations under the same type of research product issued under the other
brand. The Research Ratings System for the two brands and other information related to those Rating Systems are included
in the previous section.

• Autonomous operates as a separate business unit within the following entities: Bernstein Institutional Services LLC,
Bernstein Autonomous LLP, Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司 and Sanford C. Bernstein (India)
Private Limited. For information relating to “Autonomous” branded products (including certain Sales materials) please visit:
www.autonomous.com. For information relating to Bernstein branded products please visit: www.bernsteinresearch.com.

Analysts are compensated based on aggregate contributions to the research franchise as measured by account penetration,
productivity and proactivity of investment ideas. No analysts are compensated based on performance in, or contributions to,
generating investment banking revenues.

This report has been produced by an independent analyst as defined in Article 3 (1)(34)(i) of EU 596/2014 Market Abuse
Regulation (“MAR”) and the same article of MAR as it forms part of United Kingdom domestic law by virtue of the European Union
(Withdrawal) Act 2018.

To our readers in the United States: Bernstein Institutional Services LLC, a broker-dealer registered with the U.S. Securities
and Exchange Commission (“SEC”) and a member of the U.S. Financial Industry Regulatory Authority, Inc. (“FINRA”) is distributing
this publication in the United States and accepts responsibility for its contents. Where this material contains an analysis of debt
product(s), such material is intended only for institutional investors and is not subject to the US independence and disclosure
standards applicable to debt research prepared for retail investors.

Bernstein Institutional Services LLC may act as principal for its own account or as agent for another person (including an affiliate)
in sales or purchases of any security which is a subject of this report. This report does not purport to meet the objectives or needs
of any specific individuals, entities or accounts.
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To our readers in Canada: If this publication pertains to a Canadian domiciled company, it is being distributed in Canada by
Sanford C. Bernstein (Canada) Limited, which is licensed and regulated by the Canadian Investment Regulatory Organization. If the
publication pertains to a non-Canadian domiciled company, it is being distributed by Bernstein Institutional Services LLC, which
is licensed and regulated by both the SEC and FINRA, into Canada under the International Dealers Exemption.

This document may not be passed onto any person in Canada unless that person qualifies as "permitted client" as defined in
Section 1.1 of NI 31-103.

To our readers in Brazil: This report has been prepared by Bernstein Institutional Services LLC, and Banco BTG Pactual S.A.
("BTG") is responsible for the distribution of this report in Brazil.

To readers in the United Kingdom: This publication has been issued or approved for issue in the United Kingdom by Bernstein
Autonomous LLP, authorised and regulated by the Financial Conduct Authority and located at 60 London Wall, London EC2M 5SH,
+44 (0)20-7170-5000. Registered in England & Wales No OC343985.

This document is for distribution only to persons who (i) have professional experience in matters relating to investments falling
within Article 19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended, the “Financial
Promotion Order”), (ii) are persons falling within Article 49(2)(a) to (d) (“high net worth companies, unincorporated associations,
etc.”) of the Financial Promotion Order, (iii) are outside the United Kingdom, or (iv) are persons to whom an invitation or inducement
to engage in investment activity (within the meaning of section 21 of the FSMA) in connection with the issue or sale of any securities
may otherwise lawfully be communicated or caused to be communicated (all such persons together being referred to as “relevant
persons”). This document is directed only at relevant persons and must not be acted on or relied on by persons who are not relevant
persons. Any investment or investment activity to which this document relates is available only to relevant persons and will be
engaged in only with relevant persons.

To our readers in the member states of the EEA: This publication is being distributed by BSG France SA, which is authorised
and regulated by the Autorité de Contrôle Prudentiel et de Résolution (ACPR) and Autorité des Marchés Financiers (AMF).

To our readers in Hong Kong: This publication is being distributed in Hong Kong by Sanford C. Bernstein (Hong Kong) Limited
盛博香港有限公司, which is licensed and regulated by the Hong Kong Securities and Futures Commission (Central Entity No.
AXC846) to carry out Type 4 (Advising on Securities) regulated activities and subject to the licensing conditions mentioned in
the SFC Public Register (https://www.sfc.hk/publicregWeb/corp/AXC846/details)). This publication is solely for professional
investors, as defined in the Securities and Futures Ordinance (Cap. 571). The purpose of this report is solely to provide an analysis
of the issuers referred to in this report and is not intended for any purpose contrary to the laws of Hong Kong.

To our readers in Singapore: This publication is being distributed in Singapore by Sanford C. Bernstein (Singapore) Private
Limited, only to accredited investors or institutional investors, as defined in the Securities and Futures Act 2001 of Singapore
("SFA"). Recipients in Singapore should contact Sanford C. Bernstein (Singapore) Private Limited in respect of matters arising from,
or in connection with, this publication. Sanford C. Bernstein (Singapore) Private Limited is regulated by the Monetary Authority of
Singapore and licensed under the SFA as a capital markets services licence holder for dealing in capital markets products that are
securities and collective investment schemes and an exempt financial adviser for advising on, issuing and promulgating analyses
and reports on securities. Sanford C. Bernstein (Singapore) Private Limited is registered in Singapore with Company Registration
No. 20213710W and located at One Raffles Quay, #27-11 South Tower, Singapore 048583, +65-6230-4612.

To our readers in the People’s Republic of China: The securities referred to in this document are not being offered or sold and
may not be offered or sold, directly or indirectly, in the People's Republic of China (for such purposes, not including the Hong Kong
and Macau Special Administrative Regions or Taiwan, the “PRC”) in contravention of any applicable laws of the PRC.

This document does not constitute an offer to sell or the solicitation of an offer to buy any securities in the PRC to any person to
whom it is unlawful to make the offer or solicitation in the PRC.

We do not represent that this document may be lawfully distributed, or that any securities may be lawfully offered, in compliance
with any applicable registration or other requirements in the PRC, or pursuant to an exemption available thereunder, or assume
any responsibility for facilitating any such distribution or offering. In particular, no action has been taken by us which would permit
a public offering of any securities or distribution of this document in the PRC. Accordingly, the securities are not being offered
or sold within the PRC by means of this document or any other document. Neither this document nor any advertisement or other
offering material may be distributed or published in the PRC, except under circumstances that will result in compliance with any
applicable laws and regulations.

To our readers in Japan: This publication is being distributed in Japan by Sanford C. Bernstein Japan KK (サンフォード・
C・バーンスタイン株式会社), which is registered in Japan as a Financial Instruments Business Operator with the Kanto Local
Finance Bureau (registration number: The Director-General of Kanto Local Finance Bureau (FIBO) No.3387) and regulated by the
Financial Services Agency. It is also a member of Japan Investment Advisers Association. This publication is solely for qualified
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institutional investors in Japan only, as defined in Article 2, paragraph (3), items (i) of the Financial Instruments and Exchange Act.

For the institutional client readers in Japan who have been granted access to the Bernstein website by Daiwa Securities Group Inc.
(“Daiwa”), your access to this document should not be construed as meaning that Bernstein is providing you with investment advice
for any purposes. Whilst Bernstein has prepared this document, your relationship is, and will remain with, Daiwa, and Bernstein
has neither any contractual relationship with you nor any obligations towards you.

To our readers in Australia: Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司 is responsible for distributing research
in Australia. It is regulated by the Securities and Exchange Commission under U.S. laws, by the Financial Conduct Authority under
U.K. laws, which differs from Australian laws. Sanford C. Bernstein (Hong Kong) Limited 盛博香港有限公司 is exempt from the
requirement to hold an Australian financial services license under the Corporations Act 2001 in respect of the provision of the
following financial services to wholesale clients:

• providing financial product advice;

• dealing in a financial product;

• making a market for a financial product; and

• providing a custodial or depository service.

To our readers in India: This publication is being distributed in India by Sanford C. Bernstein (India) Private Limited (SCB India)
which is licensed and regulated by Securities and Exchange Board of India ("SEBI") as a research analyst entity under the SEBI
(Research Analyst) Regulations, 2014, having registration no. INH000006378 and as a stock broker having registration no.
INZ000213537. SCB India is currently engaged in the business of providing research and stock broking services. Please refer to
www.bernsteinresearch.in for more information.

• SCB India is a Private limited company incorporated under the Companies Act, 2013, on April 12, 2017 bearing corporate
identification number U65999MH2017FTC293762, and registered office at Level 3A, 4th Floor, First International Financial
Centre, Plot Nos C-54 and C-55, G Block, Near CBI Office, Bandra Kurla Complex, Bandra (East), Mumbai 400098,
Maharashtra, India (Phone No: +91-22-68421401).

• For details of Associates (i.e., affiliates/group companies) of SCB India, kindly email MUM-BERNSTEIN-
InCompliance@bernsteinsg.com.

• SCB India does not have any disciplinary history as on the date of this report.

• Except as noted above, SCB India and/or its Associates (i.e., affiliates/group companies), the Research Analysts authoring this
report, and their relatives

• do not have any financial interest in the subject company

• do not have actual/beneficial ownership of one percent or more in securities of the subject company;

• is not engaged in any investment banking activities for Indian companies, as such;

• have not managed or co-managed a public offering in the past twelve months for any Indian companies;

• have not received any compensation for investment banking services or merchant banking services from the subject
company in the past 12 months;

• have not received compensation for brokerage services from the subject company in the past twelve months;

• have not received any compensation or other benefits from the subject company or third party related to the specific
recommendations or views in this report; and

• do not currently, but may in the future, act as a market maker in the financial instruments of the companies covered in the
report.

• do not have any conflict of interest in the subject company as of the date of this report.
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• Except as noted above, the subject company has not been a client of SCB India during twelve months preceding the date
of distribution of this research report. Neither SCB India nor its Associates (i.e., affiliates/group companies) have received
compensation for products or services other than investment banking, merchant banking or brokerage services from the
subject company in the past twelve months.

• The principal research analyst(s) who prepared this report, members of the analysts' team, and members of their households
are not an officer, director, employee or advisory board member of the companies covered in the report.

• Our Compliance officer / Grievance officer is Ms. Rupal Talati, who can be reached at +91-22-68421451, or MUM-
BERNSTEIN-InCompliance@bernsteinsg.com / Scbin-investorgrievance@bernsteinsg.com

• The Research investor charter and Terms & Conditions of SCB India are available on its website and may be accessed at Sanford
C. Bernstein (India) Private Limited (https://bernsteinresearch.in/) for your reference.

• Disclaimer: Registration granted by SEBI, and certification from NISM, is in no way a guarantee of performance of the
intermediary or provide any assurance of returns to investors. Investments in securities market are subject to market risks. Read
all the related documents carefully before investing.

To our readers in Switzerland: This document is provided in Switzerland by or through Bernstein Autonomous LLP, and is
provided only to qualified investors as defined in article 10 of the Swiss Collective Investment Scheme Act (“CISA”) and related
provisions of the Collective Investment Scheme Ordinance and in strict compliance with applicable Swiss law and regulations.
The products mentioned in this document may not be suitable for all types of investors. This document is based on the Directives
on the Independence of Financial Research issued by the Swiss Bankers Association (SBA) in January 2008.

To our readers in the Middle East: Bernstein Autonomous LLP, DIFC branch has its principal office at Gate Village 06, DIFC,
Dubai, UAE. Bernstein Autonomous LLP, DIFC branch is regulated by the Dubai Financial Services Authority (DFSA) with the
registration number CL10040 and is provisioned for Arranging Deals in Investments and Advising on Financial Products. All
communications and services are directed at Professional Clients and Market Counterparties only (as defined in the DFSA
rulebook). Persons other than Professional Clients and Market Counterparties, such as Retail Clients, are not the intended
recipients of our communications or services.

LEGAL

All research publications are disseminated to our clients through posting on the firm's password protected websites,
bernsteinresearch.com and autonomous.com. Certain, but not all, research publications are also made available to clients through
third-party vendors or redistributed to clients through alternate electronic means as a convenience.

This publication has been published and distributed in accordance with the Firm's policy for management of conflicts of interest
in investment research, a copy of which is available from Bernstein Institutional Services LLC, Director of Compliance, 245 Park
Avenue, New York, NY 10167. Additional disclosures and information regarding Bernstein's business are available on our website
www.bernsteinresearch.com.

The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors where that
permission profile is not consistent with the licenses held by the entities noted herein. This document is for distribution only as may
be permitted by law. This publication is not directed to, or intended for distribution to or use by, any person or entity who is a citizen
or resident of, or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use
would be contrary to law or regulation or which would subject any of the entities referenced herein or any of their subsidiaries
or affiliates to any registration or licensing requirement within such jurisdiction. This publication is based upon public sources
we believe to be reliable, but no representation is made by us that the publication is accurate or complete. We do not undertake
to advise you of any change in the reported information or in the opinions herein. This publication was prepared and issued by
entity referred to herein for distribution to eligible counterparties or professional clients. This publication is not an offer to buy
or sell any security, and it does not constitute investment, legal or tax advice. The investments referred to herein may not be
suitable for you. Investors must make their own investment decisions in consultation with their professional advisors in light of
their specific circumstances. The value of investments may fluctuate, and investments that are denominated in foreign currencies
may fluctuate in value as a result of exposure to exchange rate movements. Information about past performance of an investment
is not necessarily a guide to, indicator of, or assurance of, future performance.

This report is directed to and intended only for our clients who are “eligible counterparties”, “professional clients”, “institutional
investors” and/or “professional investors” as defined by the aforementioned regulators, and must not be redistributed to retail
clients as defined by the aforementioned regulators. Retail clients who receive this report should note that the services of the
entities noted herein are not available to them and should not rely on the material herein to make an investment decision. The result
of such act will not hold the entities noted herein liable for any loss thus incurred as the entities noted herein are not registered/
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authorised/ licensed to deal with retail clients and will not enter into any contractual agreement/arrangement with retail clients.
This report is provided subject to the terms and conditions of any agreement that the clients may have entered into with the entities
noted herein. All research reports are disseminated on a simultaneous basis to eligible clients through electronic publication to
our client portal.

The information in this report was prepared by Bernstein solely for the internal business use of our clients. Clients may store,
display, analyze, reformat and print the information in this report for this limited use only. Clients may not copy, alter, create
derivative works, resell, reverse engineer, commercially exploit, share or distribute any part of the information contained herein
for any purpose without Bernstein’s express written consent. These restrictions include extracting data or using the content to
develop indices or other products. Further, you may not use this report, or any portion of this report, to train or finetune any third-
party machine learning or artificial intelligence system, or as a prompt or input into any such system. You also may not, without
Bernstein’s express written consent, do any of the foregoing in connection with your own internal machine learning or artificial
intelligence system.

Bernstein may use artificial intelligence tools in the preparation of its materials. Any such materials are reviewed by Bernstein’s
research analysts prior to publication.

This report has been prepared for information purposes only and is based on current public information that we consider reliable,
but the entities noted herein do not warrant or represent (express or implied) as to the sources of information or data contained
herein are accurate, complete, not misleading or as to its fitness for the purpose intended even though the entities noted herein
rely on reputable or trustworthy data providers, it should not be relied upon as such. Opinions expressed are the author(s)’ current
opinions as of the date appearing on the material only and we do not undertake to advise you of any change in the reported
information or in the opinions herein.

Any references to Societe Generale herein are purely factual, based upon publicly available information, and included for
comparative purposes only. They do not constitute an opinion or recommendation with respect to the securities of Societe
Generale.

This publication was prepared and issued by the entity referred to herein for distribution to eligible counterparties or professional
clients. The information in this report is intended for general circulation and does not constitute an offer to buy or sell any security,
investment, legal or tax advice nor a personal recommendation, as defined by any of the aforementioned regulators. It does not
take into account the particular investment objectives, financial situations, or needs of individual investors. The report has not been
reviewed by any of the aforementioned regulators and does not represent any official recommendation from the aforementioned
regulators. The investments referred to herein may not be suitable for you. Investors must make their own investment decisions in
consultation with advice sought from a financial adviser regarding the suitability of the investment product, taking into account the
specific investment objectives, financial situation or particular needs of any recipient of the recommendation, before the recipient
makes a commitment to purchase the investment product.

The analysis contained herein is based on numerous assumptions. Different assumptions could result in materially different
results. The information in this report does not constitute, or form part of, any offer to sell or issue, or any offer to purchase or
subscribe for shares, or to induce engagement in any other investment activity. The value of any securities or financial instruments
mentioned in this report may fluctuate subject to market conditions. Information about past performance of an investment is
not necessarily a guide to, indicative of, or assurance of future performance. Estimates of future performance mentioned by
the research analyst in this report are based on assumptions that may not be realized due to unforeseen factors like market
volatility/fluctuation. In relation to securities or financial instruments denominated in a foreign currency other than the clients’
home currency, movements in exchange rates will have an effect on the value, either favorable or unfavorable. Before acting on any
recommendations in this report, recipients should consider the appropriateness of investing in the subject securities or financial
instruments mentioned in this report and, if necessary, seek independent professional advice.

The securities described herein may not be eligible for sale in all jurisdictions or to certain categories of investors where that
permission profile is not consistent with the licenses held by the entities noted herein. This document is for distribution only as may
be permitted by law. It is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or
located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary
to law or regulation or would subject the entities noted herein to any regulation or licensing requirement within such jurisdiction.

Source: Bloomberg Index Services Limited. BLOOMBERG® is a trademark and service mark of Bloomberg Finance L.P. and its
affiliates (collectively “Bloomberg”). Bloomberg or Bloomberg’s licensors own all proprietary rights in the Bloomberg Indices.
Neither Bloomberg nor Bloomberg’s licensors approves or endorses this material, or guarantees the accuracy or completeness of
any information herein, or makes any warranty, express or implied, as to the results to be obtained therefrom and, to the maximum
extent allowed by law, neither shall have any liability or responsibility for injury or damages arising in connection therewith.

No part of this material may be reproduced, distributed or transmitted or otherwise made available without prior consent of the
entities noted herein. Copyright Bernstein Institutional Services LLC Bernstein Autonomous LLP, BSG France S.A., Sanford C.
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Bernstein (Hong Kong) Limited 盛博香港有限公司, Sanford C. Bernstein (Canada) Limited, Sanford C. Bernstein (India) Private
Limited (SEBI registration no. INH000006378), Sanford C. Bernstein (Singapore) Private Limited and Sanford C. Bernstein Japan
KK (サンフォード・C・バーンスタイン株式会社). All rights reserved. The trademarks and service marks contained herein are
the property of their respective owners. Any unauthorized use or disclosure is strictly prohibited. The entities noted herein may
pursue legal action if the unauthorized use results in any defamation and/or reputational risk to the entities noted herein and
research published under the Bernstein and Autonomous brands.
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