China’s CXMT Is Set to Challenge DRAM
Incumbents
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We were the first to describe the memory shortage coming from ATI’s insatiable usage
in reasoning and agentic flows in late 2024 on the newsletter. We have since previously
published multiple in-depth pieces on memory, as well as detailed coverage of CXMT
and China’s compute. With CXMT set to IPO in the coming months, we believe a
dedicated deep dive on them specifically is warranted. The company is likely to
become the largest semiconductor IPO in China and mark a major milestone for the
country’s leading memory manufacturer, which is also destined to compete only more
fiercely with the leading memory suppliers of Samsung, SK Hynix, and Micron from

here.
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Our latest on memory can be seen here:

BATIEGHHINAFAR N ] BEIX A 3] :


https://substack.com/@rwang07semis
https://substack.com/@myronxie
https://substack.com/@semianalysis
https://newsletter.semianalysis.com/p/memory-mania-how-a-once-in-four-decades

a8 Memory Mania: How a Once-in-Four-Decades Shortage Is
;ﬁ Fueling a Memory Boom

-----------------------------------------------------------------------------------------------

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

___________

_______________________________________________

——————————————————

__________________

--------------------------------------------------------------------------------------------------

__________________________________________________________________________________________________

Huawei Ascend Production Ramp: Die Banks, TSMC Continued Production,

HBM is The Bottleneck

----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

___________________________________________________________________________________________________________

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

AN RIS (HBM) MOUBRS RRIRIE

________________________________________________________________________________________________________

---------------------------------------------------------------------

_____________________________________________________________________

Scaling Laws - O1 Pro Architecture, Reasoning Training Infrastructure, Orion and

Claude 3.5 Opus “Failures”, Inference Tokenomics of Test Time Compute

B EE——O1 Pro 284y, HEHIIZRFEAT . Orion 5 Claude 3.5 Opus HJ“%

R RIS SRR R T 28

___________________________________________________________________________________________________________________________________________

CXMT, established in 2016, is going to be listed on China’s STAR Market. Now the

leading DRAM player in China, its history shows an interesting path of technology
transfer, talent flows, and the patience of state-venture capital, together of which are
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turning the company toward indigenous innovation.
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The Silicon Valley Returnee
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Zhu Yiming, the founder of CXMT, earned his undergraduate degree in physics at

Tsinghua University in 1994 and came to SUNY Stony Brook for his graduate study in
electrical engineering. He then worked in Silicon Valley and became a project lead at
MoSys (Monolithic System Technology) around 2001. In 2005, he went back to China
with a set of SRAM patent and US$100,000 in seed money, founding GigaDevice,
which later became well known for its SPI NOR flash and microcontrollers, a fabless
design house that grew into one of the world’s top NOR flash suppliers. But the global
NOR flash market is much smaller compared to DRAM or NAND flash. Zhu Yiming

always dreams big, and not surprisingly he chose to march into the DRAM business.
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DRAM, however, is not a design-house game in which one can stay fabless. DRAM is
capital-devouring, IP-fortified, and manufacturing-bound, and by 2016 the whole
industry was dominated by three survivors, Samsung, SK Hynix, and Micron, fortified
by four decades of patents and capital that no newcomer had breached. Zhu’s SRAM
patents and GigaDevice’s NOR franchise gave him neither a DRAM cell, nor a DRAM
process, nor any cover from the incumbents’ patents. Thus, when Zhu and the Hefei

municipal government launched the DRAM venture in 2016, the “506” project that
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became CXMT, the core technology had to come from somewhere else entirely.
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It came from a dead company in Germany.
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The DRAM Foundation: Inheriting Qimonda
DRAM Bf: HiRFEIRIEF"

The dead company was Qimonda. Though the company went bankrupt in January 2009

due to the 2008 Global Financial Crisis and the following dramatic memory
downcycle, it was then the leading DRAM player in Europe. A subsidiary of Infineon,
which originated from Siemens, it offered a rare alternative: a deep DRAM patent base
and a cell architecture, both originating outside the dominant Samsung-SK Hynix-
Micron triangle. In June 2015, Polaris Innovations, a subsidiary of WiLAN, a Canadian

patent-monetization firm, bought roughly 7,000 Qimonda patents and applications

from Infineon for about 30 million euros. In December 2019, Polaris and CXMT signed

an agreement: a license to a large set of DRAM patents. CXMT leaders once publicly

claimed that they obtained roughly 2.8 TB of Qimonda technical documentation,
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which became the basis for CXMT’s DRAM business.
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A major technology CXMT inherited from Qimonda and then developed its 46nm-
class BWL (buried wordline) cell, which CXMT scaled toward the 10nm class. BWL is

the load-bearing idea. Instead of routing the access transistor’s gate across the wafer

surface, BWL sinks it into a trench beneath the bitline. It pulls the gate off the surface
so the cell collapses to a 6F? layout (versus 8F?). It also lengthens the channel without
spending surface area, suppressing the short-channel leakage that wrecks retention.
And it cuts gate-to-bitline parasitic capacitance. Buried wordline plus stacked
capacitor is the architecture all three leading players run today. The trench holdout
died holding the stacked/BWL escape hatch, and that is exactly what CXMT picked up.
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Talent Flows: From a Frozen Blueprint to Living R&D
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Besides patents, the more durable thing CXMT pulled out of Qimonda’s collapse was
its engineers. Qimonda’s Xi’an R&D center, with 400-500 engineers, was one of the
largest Qimonda built outside Germany. After Qimonda’s collapse, though the whole
Xi’an R&D center was acquired by Tsinghua Unigroup, the wider diffusion of
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individual talents benefited CXMT. In addition, CXMT successfully attracted Karl-
Heinz Kuesters, a senior engineer, from Qimonda’s German site to Hefei, China.
Kuesters had spent 24 years as a VP of technology and pre-development across
Siemens, Infineon, and Qimonda. The pre-development line Kuesters ran was the
stacked-capacitor work, the architecture CXMT actually builds on. He joined CXMT
as a technical consultant, for which the EE Times called Kuesters the company’s “ace
in the hole.” What Kuesters brought was the part of Qimonda’s legacy that neither the
patents nor the 2.8 TB of documents carry: the tacit know-how. Having led DRAM
development for two decades, Kuesters could tell CXMT’s engineers which of
Qimonda’s design choices to keep and which to discard, and how to move a cell that
worked only in the lab into volume production, the integration and yield judgments

that no patent records.
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The American side shows the same pattern. Ping Er-xuan, CXMT’s VP for future-
technology assessment and the public face of its roadmap (the “46nm to the 10nm
class” framing), came not from Qimonda but from a US career at Micron, SanDisk, and
Applied Materials, where he ran memory and materials technologies. Ping brought

process-and-materials depth and an emerging-memory view: individual mobility.
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CXMT has also recruited heavily from Korea and Taiwan. Korean prosecutors have
charged former Samsung employees with leaking technology to CXMT, and dozens of
Korean engineers are reported to have worked there. Similarly in Taiwan, there is
constant talent poach with attractive compensation package for top-tier engineer

across equipment and process development.
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This is the part that bears on where CXMT is heading. The Qimonda patents were
always a finite, expiring asset. What lets CXMT keep moving, from G4 to G5 and now
into HBM, is the assembled capability of domestic talent, Chinese nationals who
worked at foreign companies and returned, as well as some experts from foreign firms,
not the documents. The inheritance only got it started. The talent turned a foreign
legacy into in-house R&D juggernaut. However, it took nearly a decade for CXMT to
generate profits. The question is who has patiently funded CXMT'’s development and

borne its near-decade losses?
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The Patience of State-Venture Capital
SRR S AR

It is difficult to not attribute at least part of CXMT success to the strong support of

local and central government in China. Hefei municipal government is one of the great
examples. Hefei is one of the tech innovation hubs in China, well known for its patient

state-venture capital nurturing successful companies over the past two decades, from

BOE (the world’s leading display panel maker) to NIO (a leading EV maker) and now to
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CXMT. In particular, the Hefei municipal government did two things for CXMT. First,
the Hefei government helped CXMT build a local supply chain around its fab. Hefei’s
playbook is to take a large equity stake in an anchor “link-leader” and then draw the
rest of the chain in around it. The city did that for BOE in displays and NIO in EVs,
and from 2016 it replicated the same playbook for CXMT. Surrounding CXMT'’s plant
in Hefei’s airport-zone industrial park, the government produced a dense local cluster.
Two packaging-and-test houses, Peyton and Xinfeng, are located within a street or a
wall of CXMT'’s fab, with Xinfeng booking over 99% of its revenue from CXMT. An
on-site bulk-gas plant run by Guanggang supplies most of CXMT'’s needs, while wafer-
reclaim capacity from Zhiwei Semiconductors a subsidiary of Zhichun Technology (%
alifl %), is located in Hefei’s Xinzhan Hi-Tech District. The state-venture-capital
vehicles have also taken outright control of an upstream chip-molding equipment
maker, Wenyi Technology. Such a local supply-chain cluster gives CXMT a localized

industrial base.
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In addition, Hefei’s state-venture capital could afford to lose money for a very long
time. Unlike a private venture-capital fund answerable to LPs that expect a return on a
fixed timetable, Hefei’s state-venture capital, ultimately backed by the city’s municipal
and development-zone state entities, faced no such clock. They kept funding a
company that, even after turning its first annual profit in 2025, still carried an

accumulated deficit of roughly RMB 36.65 billion built up over nearly a decade. The

original “506” project, launched in 2016, began with Hefei’s state-venture capital
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funding about 80% of the project’s first phase (RMB 14.4bn of 18bn). Across successive

rounds Hefei’s vehicles were diluted, but they never sold down and never walked away.

By the IPO, the largest holder, Hefei’s Qinghui Jidian, at 21.67% and state-venture

capital vehicles together holding over 30%. That willingness to treat a fab as a decade-
long bet rather than a fund-cycle return is the catalyst that the technology and the
talent both depended on.
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From Inheritance Toward Independence
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Put the three threads together and CXMT’s first decade resolves into a single arc.
Qimonda supplied the foundation, with a licensed patent base and a cell architecture
from outside the incumbent triangle. Talent supplied the motion, with key figures like
Kuesters and Ping as well as the returnees from the American majors, and the
contested hires out of Korea. Those people turned a frozen blueprint into a process
that could keep scaling. Then the Hefei government supplied what the other two
needed but could not generate on their own: capital, patience, and a localized supply

chain. None of the three would have produced a DRAM maker alone; together they


https://finance.ifeng.com/c/8tmeeduFRlF
https://static.sse.com.cn/stock/disclosure/announcement/c/202605/002170_20260517_MGLN.pdf
https://news.10jqka.com.cn/20260608/c677286196.shtml
https://news.10jqka.com.cn/20260608/c677286196.shtml

did.
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In the following section, we will be discussing CXMT’s financials, technology,

equipment ecosystem.
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Next Step after 10 Years: An IPO in the
Supercycle
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The past decade of CXMT's history, while impressive, may prove to be only an early

chapter in the company’s longer-term story. The company is now preparing for what
will become one of China’s largest semiconductor IPOs of the past decades, and
potentially the most closely watched semiconductor listing globally this year. In
December 2025, CXMT officially entered the IPO filing stage when the Shanghai
Stock Exchange accepted its STAR Market listing application, following a prolonged
period of market reports throughout 2024 and 2025 suggesting that the company was
preparing to go public. More recently, CXMT'’s application advanced further through
the review process by submitting the formal CSRC (China Securities Regulatory

Commission) registration on May 27 and currently under final review, moving closer to



a landmark listing.

KEFHSETHENLREREESARE, HEMUREKENENFE, W15, %
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While understanding strategically important, unlisted Chinese companies such as
CXMT and YMTC has never been easy, CXMT’s move toward a public listing has
been helpful for us to understand more details about the company given its [PO
prospectuses that have shed meaningful light on the company’s historical
performance, future trajectory, financial profile, market positioning, and technology

roadmap. By combining these disclosures with our Memory Model, we can develop a

more accurate view of CXMT'’s current position and a more robust forecast of its

future performance.

REFRAFEINTKEFE (CXMT) MKILEFEE (YMTC) XZEEA A s Z A P E
R EMAFIRRAS, HREFMEFNAT EHRAK, B HRRR BRI
PSR, AKX MR, TE R NBORBEEFRBEE, RS DUER
N T Rz ], RO EE R SBANIRFE O BARELE G, AT DU R A
REBHFMERSATHIOL, TN HASRIR IR 3 AT FE R TIT,

At a high level, CXMT is clearly the fourth biggest DRAM maker globally by almost
every metrics while expanding its lead over legacy memory suppliers. For the full year,
CXMT revenue increased 156% YoY to ~$8.6 billion, up from ~$3.3 billion in 2024 and
~$1.2 billion in 2023. Net income also turned positive for the first time, reaching $1
billion, underscoring the company’s rapid scale-up and improving profitability. Even

with such impressive results, CXMT’s CY25 revenue is still materially behind
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Samsung (~$72.3B), SK Hynix (~$52.1B), and Micron’s (~$37.2B) DRAM revenue.

MNENZERE, T MafibRiEd &, KEFEE (CXMT) BAREZEEREIYK
DRAM &R, I HIEREY KREMMEREMEEN IS NE. 2ERE, KEF
g E LR LIS K 156%, 1X%] 86 {23ETT, M 2024 ©F5 2023 FE453 508 33 {23E7CH1 12
{2370, AR E RS 5 8%, X810 123558, MEHARHREREY k58
Fee A EH, REWSGRISIR, KEZM 2025 0 DRAM BV AIER G
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CXMT and Big 3 Quarterly DRAM Revenue
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In 1Q26, CXMT reported revenue of $7.3 billion, representing roughly 700% YoY
growth and already approaching the company’s full-year revenue in 2025. Operating

margins also expanded sharply, reaching approximately 70%.

2026 FEHE—FE KFEFMEEIWCGS 73123270, FIHEEKZ 700%, ST /AH] 2025
ELFEEROKF, EVNAERORIEZEH, K22 70%,
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But we think this is just the beginning. We estimate the company to do even better if
not explosive in the next two years at least. Just based on its filing, the company’s 1H26
revenue is expected to be 7x yfy and reached to more than 16 billion. For full-year 2026,
we believe CXMT'’s revenue could exceed $50 billion. If achieved, this would suggest
the company has more than doubled revenue every year since 2023, and more than 6x
its revenue in 2026 year over year basis, with its earnings trajectory accelerating

meaningfully as both scale and profitability improve.

EBATANXRZI G, B2 AF EDERRNENZFBEH ORI, &2
AIRESEIUR L U, PURIEH B S, A7) 2026 4F_EFAERTE TR R LI
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2026 FEWF LRI K 6 (5 DAL, BEEMBLS BAIRESRIXETET, HEHE KL
RRTEYI/IFUAS

In our view, such significant upside to CXMT’s earnings is clearly driven more by the
cycle itself than company’s technology or market positioning. When we take a closer
look into the correlation of CXMT’s ASP trajectory and bit shipment. Company’s bit
shipments increased by only 11% in 1Q26, while ASPs rose by roughly 57%, following
QoQ ASP increases of 63% and 68% in 3Q25 and 4Q25, respectively. In other words,
what really drove up company’s earnings is really the explosive ASP growth rather
than significant market share gains over its peers in global DRAM end-market. By bit
shipment, we model CXMT’s market share will increase from 9% in 2025 to 12% in
2027. While a 3% market share gain sounds minimal, it is significant for a market we

size at close at $1T in 2027.

EBANER, KEFEEANN EEEKEAELZZBITVERARGHD), mAFA A
RETIHEMTE HSERITRA T KEFE SN ERS S R E R SR
K 2026 FEFE —FE AT HEEIIEK 1%, MFEIENHIALIFAL) 57%
——IHEAT 2025 AR =, VUSRI ENTE 0 BISEHE 63%H1 68%HIALIGK, #iE 2,
HIEWRE AR EA RGN 2 EEMRR G, mAFEAER 23k DRAM KT
FIRATARIS T MR E SR, S MRS, B KEFEN TS0
KUK 2025 TR 9% 8 2027 1T 12%. BIR 3% AEIEE IV, B3 ER K
IR 2027 FFiX TR 1 T{¢3Eot, XERERR,


https://substackcdn.com/image/fetch/$s_!CeJc!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff78a6e80-e92e-4094-9328-f492f02abda4_3018x562.png

CXMT Revenue Projection
unit 1026 2Q26 3Q26 4Q26 1Q27 2Q27 3Q27 4Q27
Revenue . . 16,623

Bit Shipment A ; 10,574
ASP ; 4 1.57

Cost per Bit 3 . 0.23

Source: -

BAEKTE: SemiAnalysis T2 - Sales@SemiAnalysis.com

Surprising enough, the strong pricing uplift coming to CXMT is not an exception. We
have been observing similar dynamics across both leading-edge and legacy memory
suppliers in the DDR5, DDR4, and even DDR3 markets over the past year or so. As
noted in our February memory piece, where we described the memory market as
entering a “once-in-four-decades shortage,” we believe DRAM pricing remains on
track to double again this year driven by sustained supply-demand imbalance across
these product categories. Since February, we have become even more confident in this

view and believe it could potentially exceed our expectations by year-end.

DNEIFHE, KFEFME (CXMT) SRR LRKHFIE M, S E—FEE, B
WiZZ%| DDR5. DDR4 #% DDR3 ilgH, HiTHHA1 K AARIAR A (LR r 5 I T 240
A, IEMFBAE 2 AR TR & e 2 i i B A PG -+ — I8 R i EE
HI”, BAMEE, XL/~ MRSt R IXE), DRAM Mg S4A BEERE
H 2 ABUCK, BATIX—HIBIE O — 2158, ER NI FKSERRiKiE AT §E

What may be more interesting to readers who have not yet followed CXMT or the
memory market closely is how the company’s pricing compares with industry leaders.
Based on our Memory Model, CXMT’s DRAM ASP challenges the common
misconception that Chinese memory is structurally cheaper and will flood the market,
thereby pressuring global pricing. While this may have been true in some cases in the

past, we believe it is somehwat inaccurate in this cycle, and the latest company data
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points support the same conclusion.
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Taking 1Q26 as an example, CXMT’s DRAM ASP was only slightly below Samsung,
SK Hynix, and Micron — by roughly 5-10% — in the same quarter. And as we model it
out throughout 2026, we think this will still to be the case directionally although the
gap will gradually expand. We believe this widening gap over the coming quarters will
be driven less by inherent pricing differences but more by the change of product mix.
Leading suppliers continue to benefit from a higher server DRAM mix in their bit
shipments, as well as a more favorable pricing outlook for server DRAM compared
with consumer DRAM.

DL 2026 FEHE N, KFEFMER DRAM FEMULRIZEN =8, SK #H
THIZESARL) S%E 10%, ARIETATT H: 2026 FERERELIEE, FATAAIX—HEH
TREs:, REMESBELT K. BATNA, RKRIVNFENMZYT REZIFHFAETET [
AEMESR, MEZEMHAEGZHIE KAV R ez a0 T H LR R = AR
%25 DRAM b E, DAIMARS % DRAM MHELTE 22 DRAM B A FIHE Nl &,

As such, we expect this mix to increase further over the coming quarters as server
becomes a larger share of DRAM end-market demand. By the end of 2027, we expect
server DRAM and HBM account for well more than 50% of the total DRAM end-
market. Given that server DRAM and HBM carry higher $/GB than other memory end
markets, this should allow leading memory suppliers widen their ASP gap versus
CXMT as server DRAM mix increases, especially considering the expected material
price increase for HBM in 2027 (we have 2027 HBM pricing in our Accelerator & HBM

Model and Memory Model). We also have details on LTAs for major memory buyers
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such as hyperscalers and Nvidia.
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CXMT and Big 3 Blended DRAM ASP
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Strong ASP tailwind has materially improved the company’s margin profile. CXMT’s
FY25 gross margin reached 37.8%, moving closer to Samsung at 39.4% and Micron at
39.8%. However, it remains far below SK Hynix at 60.4%, as SK Hynix benefits from a
much higher HBM mix, which carries higher ASPs and margin last year. CXMT’s ~38%
margin is a significant swing from -113% in FY23 and -4.7% in FY24. Last year is not
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only the year CXMT reaches a record-high gross margin, but also the first year that

the company achieves a positive margin profile.

SEAAIIMNT (ASP) N ESE T ARINAIER, KEFHE (CXMT) 2025 HEE
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DDR Overtakes LPDDR: CXMT's DDR Gross Margin Is Now Its Highest
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With DRAM ASP continues to increase in 2026, CXMT’s margin profile has improved
further. Its operating margin reached 70% in 1Q26, compared with SK Hynix at 73%,
Samsung at 81%, and Micron at 84% in the same period. Besides the strong ASP
growth, firm’s margin improvement also needs to thanks to company’s near-total
exposure to commodity DRAM, which effectively has higher margin now vs. HBM.
Based on its filing, nearly all of company’s bit sales are conventional LPDDR and DDR

products. HBM is still a very minimal contributor to the company’s revenue and
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earnings.
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This becomes clearer when we run a simple cost-per-bit analysis on DDRS5 products
across four memory suppliers. For DDR5, we find that CXMT’s cost per bit remains
meaningfully higher than that of the three leading suppliers, by more than 30%.
However, because DDRS5 pricing was already exceptionally strong in 1Q26, we believe
this still lifted CXMT’s gross margin to over 70%.This suggests that the improvement
in CXMT’s margin profile is primarily driven by pricing, rather than by a material
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improvement in product competitiveness or cost structure.
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1Q26 DDR5 Cost/Bit Analysis by Memory Suppliers

Company Cost/Gb Cost/Gb Premium vs Big Three 5P ($/Gb) Gross Margin

CXMT 0.27 1.10 75%

Samsung 0.21 32% 1.10 81%

SK Hynix 0.21 32% 1.10 81%

Micron 0.20 36% 1.10 81%
Source:

HKIH: SemiAnalysis NFFR - Sales@SemiAnalysis.com

In addition to printing record-level earnings, we believe company is gaining ground
from the capacity perspective. By the end of 2026, we expect CXMT to reach roughly
350 kwspm, which is only modestly below Micron’s estimated ~385 kwspm. This
would position CXMT close to becoming the industry’s third-largest memory supplier,

if ranked only by wafer capacity.

R 7RISRV E AR, BATANIZAFIERE 77 HAAE BT IISE R, F 2026 F
JiK, BAIHHKEFE (CXMT) BIHFRERARZIZ) 35 75 FrEalEl (B 300 ZK5FRK
AR, SR TSEEHTTHAY 38.5 77 Fo WAROUZ B REH 4, XK HKER
R A TAL S8 = RINAE LR R

CXMT Wafer Capacity Projection 2026 2027 2028
Base Case
Heifei Fab 1

Heifei Fab 2

Total Wafer Capacity 350 420 500
YoY % 20% 19%
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However, CXMT remains materially behind the two leading DRAM suppliers,
Samsung and SK Hynix, which we estimate at approximately 720 kwspm and 595
kwspm, respectively. Next year, with the initial ramp of Shanghai Phase 1 and the full
ramp of Hefei and Beijing, CXMT capacity could reach the 420kwspm range if
capacity in year-end, representing ~17% of global DRAM capacity, up from ~13% in
2025. In terms of bit shipments, CXMT’s share of global bit shipment is expected to
rise from 9% to 12% in 2027.

IR, KEAMEIKIERS G TR DRAM N =241 SK #)+——FRAME X
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HEA G 2B 0T 5 EERE M 9% F 2 2027 4R 12%-8

CXMT'’s global capacity share could increase further as its Hefei site reaches full
operation and the two phases of its Shanghai site continue ramping through 2028. We
believe the company will reach 500kwspm of wafer capacity by the end of 2028,
accounting for ~17% of global DRAM supply, up from 11% in 2025.

bEE SR X2mirs, i XWEFZ6ER 2028 fFHFEECH;, CXMT H2EK = 5E
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Source: CXMT’s Heifei Site, SemiAnalysis Memory Model -
Sales@SemiAnalysis.com
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______________________________________________________________________________________________________

Given CXMT’s expanding role in global DRAM capacity, as in past cycles, investors
are concerning about potential supply-demand disruption from Chinese players. While
these concerns are understandable, we believe they are likely overplayed at least for
the next two years. We factor in incremental wafer capacity and bit shipments from
CXMT and other memory suppliers—and assuming utilization rates in the high-90%
range—we continue to see DRAM as extremely supply constrained. We constantly

update our wafer add numbers, demand numbers, and pricing assumptions in our
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memory model, much faster than trendforce or sell side banks.
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Incoming DRAM Incremental Wafer Capacity
Samsung 15K 50K 110K
SK Hynix 60K 60K 90K
Micron 30K 90K 115K
CXMT 85K 70K 80K

Source:

SemiAnalysis NTFHM - sales@SemiAnalysis.com

Looking solely at CXMT’s wafer additions, we do see meaningful capacity expansion
when compared with other suppliers. We expect CXMT to add roughly 85kwspm,
70kwspm and 80k each year from 2026 to 2028, versus Samsung at 15k/50k/110k, SK
Hynix at 60k/60k/90k, and Micron at 30k/90k/115k. Even with these wafer additions, we
expect DRAM to remain undersupplied by a high-single-digit percentage this year,
widening to a low- to mid-teens in bit undersupply next year. We addressed in detail in
our previous piece why DRAM is likely to remain undersupplied through potentially

2028, even with these incoming incremental wafer additions.
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We see little ability for the company to irrationally accelerate capacity expansion
beyond its current pace in a way that would meaningfully disrupt a market now
providing an extremely favorable pricing environment because fab construction
timelines are so long. This pricing backdrop has been the primary driver of the
company's explosive earnings growth-which the company hopes to see it continues.
Based on the fab buildout we are tracking, we also not yet see the sign of this
possibility although we would like to stress that the total wafer capacity of Shanghai

site could have over 400kwspm of wafer capacity in a full-ramp status.
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Specifically on its wafer capacity, we see quite limited wafer allocation toward HBM.
By reconciling with CXMT’s IPO-related filings to date, we find that wafer allocation
to HBM has been very limited, even until today. By the end of 2025, we believe only ~5
kwspm of CXMT’s ~265 kwspm of capacity is allocated to HBM. We think this figure
will increase to nearly ~30 kwspm and ~55kwspm by the end of 2026 and 2027
respectively. This capacity trajectory seems better align with CXMT'’s filings indicate
that roughly 99% of revenue consists of DDR and LPDDR products in 2025, as

discussed earlier.

HAKERIAFRE, BATEMHESEL HBM = REIFH G IR, B REKEFEES
[ IPO tHE S, BAMTEKMEESH, HBM FEREDEANRERR, 2025 FE,
FAImitK g FE~265 T H S REH, 14~5 FR/AHT HBM, FATIANIX—
BFRAE 2026 FJFAT 2027 K2 A £ 24)~30 T /A MI~55 FH/H. X—rF=Reli K
RIS KEFME I ENANAE Y& ——HPEIR 2025 F47 9% EWCE H
DDR 1 LPDDR =i,
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Global HBM Wafer Capacity

Samsung = SKHynix m Micron CXMT

Source: SemiAnalysis Memory Model
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This wafer allocation dynamics could change, however. We believe China’s broader
push for self-sufficiency in AI compute could conflict the company’s strategic
priorities, and we believe this push could intensify over time, given the HBM supply

constraints discussed earlier and government’s determination to address this issue.

SR, XA B D BCEh AT RER R AR, BATTAME, FEHE AL THESUSE T2/
H EE A Re 5 AFIRSIS LR E SR, FHHBMTIN, ST ZaiTieny
HBM R Rl AR BURF AR ORIX — R R0, IXARHESS ) 2 BER TRIHERS T 58

To that end, in our estimates, we factor in government influence for CXMT to allocate
more wafer capacity to HBM overtime. As a result, we expect CXMT’s HBM wafer
capacity to accelerate materially in 2027 and 2028 with its HBM technology
improvement, supported by continued growth in China’s domestic compute market.
We estimate CXMT’s HBM wafer capacity will reach 55kwspm and 100kwspm in
2027 and 2028, respectively. This would increase the company’s share of global HBM
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wafer supply from 1% in 2025 to 12% in 2028.

M, ERMMEES, BOTZE TBURMEN ], (HKEFMERE N ARG E
Z MBI RE L4 HBM, [Alk, FAHIHCEAEN HBM &R~ RERAE 2027 4EH
2028 RS H HBM BRSO Z & IE, X85 THEENITE T ES0Y
Ko BAMET, KEFMHERN HBM &4 E =8 7E 2027 4EF1 2028 4E535IIKE] 5.5 71 1/
AR 10 FH/H. XEFHIZAFERER HBM SHIRHER AT HET 2025 G719 1% 0
£ 2028 Y 12%

It is important to remember that CXMT, unlike other memory suppliers, is not only an
economically and technologically important company for China, but also a strategic

asset that the country can leverage to advance prioritized policy objectives.

HENREILE, SHMNFHNEAR, KEFMEXHERRA IR —RETTRIE
AR EEZAE], M HIERE S AT DUHRAERE /S BOR B RE GRS B

Strategically though, it does make sense for CXMT to allocate more DRAM wafer
capacity to commodity DRAM over HBM in near term. The commodity DRAM
currently offers materially higher margins than CXMT’s HBM products, while also

delivering more than 3x the bits per wafer on a like-for-like basis.

MERBE I E R, KFEFME (CXMT) FHHARNKEEZ DRAM SE = HE 7 EC 4418 FH Y
DRAM T14E HBM WS HEHM, HEN@EHA DRAM WAEZRIZE T H HBM 7=
i, BAERFESM NS SE R = HP EREGEE HBM B =524k,

Given that CXMT has not yet fully matured its HBM technology, allocating significant
wafer capacity to HBM would likely generate limited profit while consuming scarce
DRAM wafer capacity that could otherwise support higher-margin commodity DRAM
at greater volume. In this context, prioritizing commodity DRAM is both economically
rational and better aligned with CXMT’s current manufacturing capabilities and
pricing environment. China must allocate to HBM though as sales of HBM to China

are somewhat limited besides some loopholes that allow Korean vendors to keep



shipping to China.

FIEFRKEFEF AN HBM SORRIARZEEME, RRE&E - HETEC4 HBM A HIE
ZEAR, EXFEMEE DRAM &8 fE——IX 4 REA a] TR MR AL = AliE
HEHEA DRAM, fEHER T, Utk EEMA DRAM B2 40T FRIERIERE,
WERGRFBEAMEURTHIEREI SN, AP EFRGER 7D FER A HBM 9
2, RO REAE S vrehE (A r ok a) b E AL B R LK 0 R3E, H HBM X HR(E
HOREAR D532 B PR

On technology readiness, we believe CXMT is still struggling to stabilize supply for
HBM3 8-hi, with even greater challenges in 12-hi. On the front end, the company
appears to have made progress stabilizing production of its Gen 4 (G4), or 1z-
equivalent DRAM. We believe the majority of CXMT’s DRAM output this year will be
fabricated on the company’s G4 process node. Yet, front-end wafer-sort yield should
still be materially lower for the core DRAM die used in HBM, given its larger die size,
more demanding cell performance, overall performance requirements versus
commodity DRAM. We think the front-end wafer sort yield remain a major challenge
for the company, and its gap versus its peers here is still large. While we believe yields
on CXMT’s G4 node have improved, we suspect it still lower than industry standard of
85-90% mature yield level for 1z given the lower margin we saw throughout 2024 and
2025. This might suggest that equipment limitations and manufacturing know-how

remain persistent obstacles that CXMT will need to overcome.

FERAR B E A, FATTHIWK SFEE 0B DR e N, HBM3 8 EHES =5, 1 12

BEHeE = N PEIRE,, EREHIERIAT, ZAFESNNR (Go) #ilfE (M
%F 1z 9¢ DRAM) HFE &~ HBUSHE, BITANASFERKEZEN DRAM = H
KERRAE G4 T2 R A1, MR THIE DRAM, HBM BoDMZ s RL A
RTERAEE R, BT PERE KT ™ aT SRV REFEbR o i, LAl (B R0 2 &
Ko BATINEE RRPRZ ARG FEEE, SFRTEEMRAHE, REKS
#6E G4 T RRAEFETF, BET 2024 = 2025 F RS ICHIFTEZR A, H
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DRAM Roadmap by Company
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For its next process node, the company’s G5, or 1la-equivalent DRAM node, while can
theoretically continue advancing without EUV akin to Micron in 1a process node, but
it will face increasing fabrication and design challenges. These challenges will only
add further manufacturing and design pressure when the node is applied to both
DRAM dies for HBM. The lower yield and more challenging ramp-up schedule could
impact company’s bit output as well despite the company can compensate the yield

loss by adding more wafers.

MNTFETPLENA, BAFR G5 (AT 1a 2 DRAM i), SRR Ea]PL
I EUV SEZITORRIIE L NRSHEE, AT IDEME 1a T2 R ERIEL, BR
it H 2 IR E S S R, % AV T HBM T DRAM it i, 31X
EEPRECRFE— D INRIHIE ST T, BER N M TEs B HARE K AT REs i 2 /] AT
FeHiE, RUE AT RT DOET AN & B R A kR BRIk,

On top of this, we believe die stacking remains the major obstacle for CXMT’s HBM.
HBM stacking usually introduces significant technical hurdles, including thermal
stress, die cracking, warpage, bonding defects, and yield loss across multiple stacked
dies. Our understanding is that these issues become even more severe as the company
attempts to move from HBM3 8-hi to HBM3 12-hi, and eventually HBM3E, given

company’s yet sufficient enough of know-how and manufacturing experience for 12hi
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or above HBM.

FrILZ AN, BATA DR S K EFE HBM HIGM FEiERS, HBM HESEE
25| R BENEAEB, SRR, SRR, Mk, BETEANZ BHSS
I RRIL, BN, HAFIAEM HBM3 8 EHE M HBM3 12 EHE 12 &
ZZSCIN HBMS3E FORTEERN, XL AU UL ™ IR —— R A FITE 12 BN DA LS
FORTT I G Z 208 B BOR R 55 S ilIE 4 %

Die stacking is not a challenge unique to CXMT. Even leading memory suppliers are
encountering difficulties. For 12-high HBM4, we understand that suppliers continue
to face significant stacking-related issues, including die cracking, thermal

management challenges, and yield loss.

HEBEIRFFAE CXMT A RIPEAR, RIE R TR A AL B s AR, T 12 )2
HBM4, Bl 7 2N p 5 FRrsm il w I HEB MR, iR TR, VEH
PR LRI

These challenges become even more pronounced as memory suppliers seek to
manufacture 16-high or even 20-high HBM. For next-gen HBM4E, we note that one
reason Rubin Ultra is expected to use 12-high HBMA4E rather than 16-high is supply:
16-high HBM requires higher DRAM wafer intensity and involves a more difficult
manufacturing process, which can lead to greater wafer loss and lower effective supply
of DRAM bits. These conditions put both memory suppliers and customer in a very
tough spot given highly supply-constrained environment in DRAM.

UIEBEEN IR EENE 16 EEZE 20 2 HBM I, XSS AL MR, 6 F—R
HBM4E, Ff17FEZ| Rubin Ultra WilHRH 12 &E HBMA4E (fidE 16 B —PRE 2 AL
NRRH: 16 E HBM T % 8 & DRAM Hy[E5RE, HNESAMGEIE T, X]
REFBCE K & B HAFE N B3 DRAM LR & R, 7 DRAM L5 & 5k R
BT, XRS5 % P B a5

We think there is an increasing possibility that CXMT will skip HBM3 and focus
instead on HBM3E 8-hi and 12-hi. We believe this potential roadmap change is driven
by two factors: 1) customer demand for more competitive HBM products in ’27

timeframe, and 2) mainstream accelerators will equip with HBM3E, HBM4, and



HBMA4E.

BATAN CXMT Bkid HBM3 BE#6f% HBM3E 8 BE5 12 BEr= i a] GEM: IELER N,
XTI IR R R B2 NMRZEIRS): 1) B EAE 27 R SRS E B
G100 HBM 75ih; 2) EINEZSRACS% HBM3E, HBM4 )2 HBM4E, }

HBM Technology Roadmap

Company 2020 2021 2022 2023 2024 2025 2026 2027

SK Hynix HBM2E HBM3 HBM3E(1st) HBM3E HBM4 HBMJ4E
Samsung HBM2E HBM3 HBMB3E HBM3E HBM4 HBMJ4E
Micron HBM2E HBM3E HBM3E HBM4 HBMJ4E
CXMT HBM2 HBM2E HBM3/3E  HBM3E/ Custom

Source:

SESIHTAERIEL - 515 @454 .com

On the back end, while it remains debatable whether CXMT is using MR-MUF or TC-
NCF, we believe the packaging challenge should be relatively more manageable, as the
company and its back-end partners face fewer export control constraints. CXMT has
been working closely with leading OSATs such as Tongfu Microelectronics for some
time, and we believe its back-end capabilities should have gradually improved, though

a gap likely remains versus leading memory manufacturers.

fEfavm i, REKERFE (CXMT) 27 KH MR-MUF B TC-NCF HRIETES
W, EBATNEZEPREARXS B Z BT, ROz AR R G A& EEE IR O
HIBRAE D, CXMT S & MHEFIeE B E AR KSR EE, RITEEHRE
UHAESI N BB IR, A5 R AT E A e T 22 5,

Given these existing manufacturing challenges, we model CXMT’s HBM3 8-hi’s front-
end and back-end yields at roughly 35% and 70%, respectively, implying an overall
yield of only around 25%. We think this number should be lower when company
attempts to produce HBM3 12hi or HBM3E 12hi given higher difficulty in die stacking
and bonding. At these yield levels, CXMT’s HBM output would be even more limited
on the same DRAM wafer capacity than leading memory suppliers. More importantly,

the resulting HBM would likely carry very low margins, especially compared with
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commodity DRAM in the current pricing environment.

ETYUATEENSNEPEE, BATMEKZFE HBM3 8 RS YRR RELN
35%. JEum BRAIN 70%, ZEE BRNY) 25%, ZEIELS RIS ESS5H#E T
2, BATARZARIEZIA4E” HBM3 12 EHEE S HBM3E 12 BHEE~ W, HE
REWERIRERE AL, EIA RBIKET, KEFMHEFS DRAM M EF~gERTEE ™~ tHAY
HBM 77hh, Kb RSN E N ER, EEZENE, Wi~ HA HBM i
FEEZEEMAL, CHEHEYFTEN RS N 51EA% DRAM r=mtH L E 20t

CXMT’s HBM struggles continue to be reflected in its limited product presence and
slow penetration within China’s Al accelerator market. We think only Huawei,
Cambricon, and select emerging Chinese Al chip startups are likely to adopt CXMT’s
HBM, though we suspect adoption rates will be large. We actually believe domestic Al
accelerator vendors would still prefer foreign HBM3, or even HBM3E, if they can
secure supply through any available channel or stockpiled inventory before the export
controls in December 2024. As China’s domestic CSP capex and broader compute
buildout are surging, there is little doubt that domestic HBM demand is also growing

rapidly and should continue to increase.

KaEFiE (CXMT) 1£ HBM GUBHIINEE, FREUAIAE A BRI M F R DA AL
Al RS THHIRIEIZE £, BTN, ATREREHEN, FEEAE DAER 70 FH T
>4 AL DA IR 2R A KEER HBM, A BATIEMIER SRS i, SERR
b, BATEME, WSREERLTE 2024 4F 12 A VB RIARCZ /T, @I AT FRIEEE
e RN, EN AL RSN F 2 L/CiER#EI HBM3 £ % HBM3E /™~
it A R EAR T ARSI B A SCH AR T2 B EIZ0E, [E N HBM 773K
TR IR K, HIX I RKELN ZH75L

With that said Huawei and CXMT will have custom HBM that is not based on the
slow JEDEC standards and phys, so it will be able to close the bandwidth

disadvantage.

REWI, A5 RKBRIEFIFLERIC HBM, XE MR THEZIEN JEDEC
ESPERIRLE, Rt R STIRT R ZER,

We believe China could face a more severe HBM supply constraint than what would be
implied by slow domestic HBM development alone. This constraint is likely to be

further exacerbated by tight supply across all three major HBM suppliers, each of



which is already restricted from selling HBM2E-equivalent or more advanced HBM
products into China under the U.S. export controls announced in December 2024.
Given the tight supply environment, these suppliers are likely to have even less

willingness to risk violating export controls to sell into China.

BATAN, FEREmE G AR EN HBM & B8 R E ™ B HBM ft
RRRA, 7EEE 2024 4 12 HEAMMHOER T, =KFEZ HBM N RS &R A
FHER 2 HBM2E S53E HESE#E ) HBM F= i, X = SRR & A B A5 A mt 5k,
A HiX —FRAR FTREHE — R, 7EAL4 RoKAIAE T, IXEE AL R i H & il ]
Hh B B R IR AT RE B AR,

However, HBM re-export and smuggling could complicate this conclusion. We
understand that some Chinese companies continue to obtain HBM3 from memory
suppliers, a dynamic we reported on last year and that has since been corroborated by

other leading media outlets. We believe this remains the case today.

S8, HBM RYEHH ORIEME AT REEIX —45 e 2 kb, I8 T, B E e,
FEMFEEBEN AL IR HBM3——HAT R FE B HGET X —ahA, /e H A T st
T LAESE, BATTANIXAE 2 SRR A

Based on our conversations with industry participants, re-export through foreign
offices or partner companies located in third countries remains one pathway through
which Chinese companies can access HBM. In addition, some downstream OSATS or
intermediaries in third countries appear to facilitate these flows. Some entities may
ship partially assembled systems or modules in forms that are not treated as fully
manufactured GPUs or ASICs and are therefore still permitted to be shipped into
China. The HBM can then be recovered and repackaged onto domestic Chinese GPUs
or ASICs.

RHEBNSTWS5ENRR, WA T3 =ErEIMr B SRR R T
F815%, 52 EERE HBM K@itz —, b, AT E8 =R —2& R sErm)
i (OSAT) B R ELP A IX L FE A TR R, 870 SR AT RE AR BAR N
€% GPU B ASIC HUER, sl AU RGTaUBEL, X2 ah HAT{5 5 Fe v
HZEHE, HBM fli/a rI R BOF B R 2 iR EA T B EWTAZ R GPU B ASIC H,



What the IPO Structure Reveals
IPO I TRHIER

CXMT could become one of China’s largest semiconductor IPOs, and its ownership
structure matters more than the headline financials. CXMT reported RMB7.14B of
consolidated FY2025 net income, yet only RMB1.87B was attributable to parent
shareholders, with 74% attributable to minority interests. The reason is the ownership
architecture. CXMT holds 30.68% of the economics of Changxin Xingiao and 31.72%
of Changxin Jidian Beijing while controlling 73.01% and 75.32% of the votes through
long-term acting-in-concert arrangements. That lets the company consolidate fabs it
mostly does not own, so the consolidated figure overstates what public shareholders

will actually receive by roughly four times.

KEFME (CXMT) AIRERCAHERAKIEFIA 1PO 2 —, HEANGE b 2R W 5551
EERRE, K&EFE 2025 WMMEEIHEFEN 71.4 (2 AR, {BIXE 18.7 {27t

BT REARIRIR, 74% 08 T/ DA GE . X—HRETHRENEN: KEFE

FrAKENTT 30.68%HIATI A KZLERE (L) 31.72%A5 I, (Hilid K
—BATENZHE, 2R T 73.01%F0 75.32% AL, IXHEARIRER S H A S
BB, KRG IHFEEES K T AR SERR RS AU R £ PY £

What You Actually Own: Parent Net Profit Is a Fraction of the Total
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That same voting structure undercuts the company’s declaration that it has no
controlling shareholder and no actual controller, which the prospectus lists as a formal
governance risk. CXMT exercises majority voting control of its fabs through acting-in-
concert pacts, and state vehicles including National IC Fund Phase II, Hefei, and
Anhui together hold well over 30% even after the listing. The arrangement looks
designed to manage export-control and foreign-investor perception at a moment when

CXMT’s ties to the Chinese state draw the most scrutiny.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
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CXMT Post-IPO Ownership: No Single Controller, State Retains 30%+

Strategic (Alibaba + GigaDevice)

Qinghui Jidian (mgmt platform)

Other existing holders

15.0%

State & policy funds

Public float (new IPQ)

Source: SemiAnalysis Memory Model, Company Reports

Source: SemiAnalysis Memory Model, Company Reports - Sales@SemiAnalysis.com

———————————————————————————————————————————————————————————————————————————————————————————————

_______________________________________________________________________________________________


https://semianalysis.com/memory-model/
http://Sales@semianalysis.com/
https://semianalysis.com/memory-model/
http://Sales@semianalysis.com/
https://substackcdn.com/image/fetch/$s_!aeHc!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F426898f7-e476-4457-a54e-cb4e4471bc0a_3174x2146.png

The raise that will get reported badly understates the listing. CXMT plans to deploy
RMB29.5 billion, or about $4.1 billion, while issuing 10% to 15% of its post-IPO shares.
Fully funding those uses through the IPO implies a price of roughly RMB4.41 at 10%
dilution or RMB2.78 at 15%, versus RMB2.63 in the June 2025 financing. The low end
represents barely any per-share appreciation despite 1Q26 revenue of $7.3 billion and
net profit of $4.8 billion. At RMB2.78, CXMT would be valued at about RMB197
billion, or $27 billion, equivalent to just 1.8 times annualized first-half 2026 parent
earnings. This arithmetic floor sits well below a realistic book-building valuation. This

is too cheap and should be much higher valuation in our opinion.

RS G AR E, R B G E L HINE, KEFHEIXIEE 295 (2T A
R (Y& 4112350), FNET EfEERA 10%2 15%08r. il 1IPO 2K
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CXMT Valuation: The $4.1B Raise Sets Only a Floor
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The allocation reinforces CXMT'’s current priorities. Of the RMB29.5 billion in
planned net proceeds, RMB20.5 billion, or 69.5%, funds wafer-production-line and
DRAM technology upgrades, while RMB9 billion, or 30.5%, supports forward-looking
DRAM research. The prospectus discloses no dedicated HBM project and does not
mention HBM. Its project descriptions focus on newer process platforms, product
iteration, and the migration of existing lines toward mid-to-high-end DRAM. The IPO
therefore primarily strengthens CXMT’s core DRAM manufacturing and technology

base, with no disclosed funding commitment to a near-term HBM expansion.

RS IRECRL T K EFME (CXMT) MIMRIRISE S, £ 295 {Ce i IEERS
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CXMT IPO Use of Proceeds: ~$4.1B Raise, ~75% to Capacity and Process
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The size of the earnings move deserves a flag on cycle timing. CXMT guided in its
December 2025 filing to an FY2025 parent loss of RMB 0.6 to 1.6 billion. Five months
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later the prospectus reported a RMB 1.87 billion profit, with consolidated income
running past double the earlier high-end estimate. It also shows how quickly peak

DRAM pricing moves the valuation denominator in either direction.

BRI A SRS HAN 55, KEMFIETE 2025 4 12 A HIR it
2025 WERF NS S 6-16 (0. BMHE, 1BRGIBIREG &F] 18.7 12T, &FF
W NS I R B s PREAE R, Xt B R DRAM UE{E AN X 53 BEFA L5 52 i
*EEEIEO

Finally, Alibaba’s place on the cap table changes how to read CXMT’s demand.
Alibaba Cloud is at once the anchor hyperscaler customer, a near-4% holder, and an
endorser, sitting alongside GigaDevice, chairman Zhu Yiming’s own fabless house, at
1.8%. Domestic volume is effectively guaranteed in a way the Korean incumbents did
not have in their home markets, which matters more than the small percentages

suggest.
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For paid subscribers, we will take a deep dive into CXMT, China’s broader WFE
ecosystem, the impact of export controls, and the implications for China’s memory and

compute ambitions. We will also discuss HBM in more detail.
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CXMT's Equipment Ecosystem Under Export
Controls: Domestic vs Foreign, and the
Domestication Curve
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As Beijing intensifies its push for supply-chain self-sufficiency, we believe China’s
semiconductor equipment and materials industry is entering an unprecedented phase
of structural growth. This growth will be driven not only by YMTC, SMIC, and other
major domestic chipmakers, but by CXMT'’s capacity ramp and rising localization rate

across its supply chain.
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This trend is being further accelerated by successive U.S. export controls on foreign
WFE. As access to advanced overseas tools becomes more constrained, domestic
equipment and materials suppliers are likely to capture a greater share of incremental
fab spending against China’s self-sufficiency push. For CXMT specifically, we believe
the pursuit of a domestic WFE supply chain is becoming increasingly inevitable over
time, given existing export controls and the company’s structural constraints in
sourcing advanced equipment. In this context, CXMT’s ongoing and future expansion
should serve as a major demand catalyst for China’s broader semiconductor supply

chain.
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Successive export controls have progressively narrowed the company’s access to the
lithography, deposition, etch, metrology, service, spares, and process support required
for advanced DRAM scaling. As a result, CXMT’s long-term competitiveness
increasingly depends on how quickly it can qualify domestic tools, redesign process

flows around equipment constraints, and reduce reliance on restricted foreign



suppliers.
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We’ve written before on the long-term effects of export controls and the inevitable

localization of China’s chipmaking supply chain:

------------------------------------------------------------------------------------------------------------------------------------------------

________________________________________________________________________________________________________________________________________________

Fab Whack-A-Mole: Chinese Companies are
Evading U.S. Sanctions

The first and most important constraint is lithography. Since 2019, restrictions on
ASML EUV exports to China have prevented CXMT from accessing the lithography
platform that leading DRAM makers rely on for advanced nodes. This directly limits
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CXMT'’s front-end scaling capability. If CXMT wants to pursue more efficient and
cost-effective 1a or more advanced DRAM nodes, the absence of EUV creates a

significant bottleneck.
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Samsung and SK Hynix have already used EUV for the most critical layers at 1a, 1b,
and 1c, and EUV usage will likely expand further at 1d and subsequent nodes. CXMT,
by contrast, must attempt to pattern comparable features using DUV immersion
combined with increasingly complex self-aligned multipatterning schemes such as
SADP and SAQP. This path has limited potential. It requires more masks, more
deposition and etch passes, more metrology loops, longer cycle time, tighter overlay

budgets, more defect opportunities, and higher cost per bit.
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Long-term, scaling will require either a domestic advanced litho tool or alternative
scaling approaches like 3D DRAM. Without them, there is a structural ceiling on
CXMT'’s ability to scale efficiently against Samsung, SK Hynix, and Micron
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The October 2022 BIS package tightened the constraint further by controlling WFE
capable of producing DRAM at or below 18nm half-pitch, directly capturing CXMT’s
G4 (~1z) and future G5 (~1a) node. It also restricted U.S. persons from supporting such
activities. This effectively limited CXMT’s access to new leading-edge deposition,
etch, metrology, and process-support capability from suppliers such as Applied
Materials, Lam Research, and TEL. From that point, CXMT’s advanced-node progress
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became increasingly dependent on its pre-restriction installed base or pre-control
equipment purchases, inventory of parts and spares, and the pace of domestic tool

substitution.

2022 £ 10 AW BIS CEERSH T 5% 2fRF) —HiFAEMHdE—P WK TR e
REMIGE T FE 18 4K AN DRAM W& GG RS (WFE) HWER, B FMET
KERAMEFEIIR (D 12) MARKREANK (B 1a) FIRET R HIEMFEINEEIEEE AR
NIXRTESRME S F, X SERR_ BRI T BN HMEL, 2R SRR 7R H S5 4
N EARBGHT — TR, ZIh, Bk T2 FFgENeET, Bittz g, KEFELHFI
7 R YRR R BRI Z R AT VLI &, T RWEVE . & amsE i ErE,
AR E = e T B R HEHHE

(-’ FEDERAL REGISTER

N \|'|0\ AL The Daily Journal of the United States Government
ARCHIVES

S R R S s SN S S NS08 (- Rule B

Implementation of Additional Export Controls: Certain Advanced
Computing and Semiconductor Manufacturing Iltems; Supercomputer and
Semiconductor End Use; Entity List Modification

A Rule by the Industry and Security Bureau on 10/13/2022 \‘ v

Source: Federal Register 2Ri: (IR

The October 2023 controls_added even more pressure to the company’s access to
foreign WFE by adding node-agnostic tool restrictions, expanding controls on
components and parts, tightening technical parameters, and widening the country
scope to reduce trans-shipment. Not only did this control restrict new tool purchases
but also increased uncertainty around service continuity, spare-parts availability, field
support, and long-term process stability. For a memory manufacturer, the success of

yield learning and high-volume manufacturing could be impacted by tool uptime,
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repeatability, and fast engineering support.
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The December 2024 control focuses on limiting China’s access to foreign HBM by

restricting HBM shipment to China. But for CXMT, what’s more important is the
control on WFE end. The package added 24 types of semiconductor equipment and
three software tools, introduced a new semiconductor manufacturing equipment
foreign-direct product rule (FDPR), and added 140 entities, including domestic
toolmakers such as NAURA, ACM Research, and Piotech. These measures directly
affect the process modules CXMT needs for advanced DRAM and HBM, including

DUV multipatterning, TSV formation, wafer thinning, bonding, stacking, inspection,
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and advanced packaging process control.
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3B001.c.3 controls the etch equipment used to package a chip containing a through-silicon via (TSV) (
e.g., a HBM chip). The equipment specified by 3B001.c.3 performs a “reveal etch,” which removes silicon
from the backside of the wafer and “reveals” the vias for subsequent packaging steps. To perform this
process in high-volume manufacturing and at a high yield, this equipment employs endpoint detection to
remove a highly precise thickness of material as well as “process uniformity tuning,” which is defined in
the Technical Note to 3B001.c.3 to refer to the ability to compensate for incoming wafer thickness
variation caused by the wafer grinding process.

3B001.c.4 controls etch equipment designed to create TSVs, which are formed by first etching a high-
aspect ratio hole. This control specifies equipment designed for TSV etch with an aspect ratio of greater
than or equal to 10:1, which BIS believes describes the TSVs used in advanced packaging applications,
but not the TSVs used in legacy processes. The control further specifies that the equipment produces
low non-uniformity (less than 2%) and ([ printed page 96805) a high etch rate (greater than 7 microns
per minute), which are important to maintain the throughput and yield necessary for high-volume
manufacturing. BIS notes that 3B001.c.4 items are listed under 3B001 to reflect that they are subject to
a destination-based license requirement for destinations specified in Country Group D:5 or Macau. If §
744.23 does not apply, applications will be reviewed on a case-by-case basis if no license would be
required under any other provision of part 744 of the EAR.

Source: Federal Register 2RJi: (IR

With these export controls coming into play over the past few years, the WFE
landscape in China has become more complicated. Below are the WFE vendors across
the eight major manufacturing processes that CXMT requires for HBM and DRAM

production, mapping out the potential foreign and domestic vendors the company
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could be working with.
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For Oxidation and Diffusion, we think CXMT is working with domestic equipment
leader NAURA, which has oxidation/diffusion equipment sitting in its core product
portfolio. In RTP, Mattson is the likely the domestic supplier for CXMT given that its
parent E-Town has disclosed CXMT as a customer, and on the foreign side the global

vertical furnace duopoly of Kokusai and TEL could be its foreign suppliers.
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Source:
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On Photolithography side, ASML DUV immersion equipment is for now the only
lithography equipment allowed for Chinese chipmakers since the restriction on EUV
since 2019. Domestically SMEE DUV still lag behind ASML’s tools.
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Etching is one area that we think China has made notable improvement. CXMT is
confirmed as choosing AMEC as a domestic etch supplier, and BEST (Yitang), focused
on 14nm and below etch, based on its public disclosure. On the foreign side, Lam
Research, TEL, and Applied Materials very likely remain as the pre-restriction
installed base, with possible residual supply of non-controlled tools and service given

reported gaps in current export controls.
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On deposition, Piotech and Naura are CXMT’s two main domestic suppliers, with
Korea’s Jusung Engineering reported to supply ALD. A large pre-restriction Applied
Materials CVD/ALD/PVD installed base are likely still a major part of CXMT’s
production line, with some possible residual supply of non-controlled tools and service

that are allowed under the restriction.
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Ion Implantation most likely runs on the pre-restriction installed base of Axcelis and
Applied Materials (Varian), the global implant duopoly. Domestic vendors appear to be
moving quite slow in this space, and mostly stuck at the development and qualification
stage. This is probably one of most difficult WFE obstacle for domestic vendor to
overcome besides lithography. Today, CETC, KingStone, and NAURA are among the

leading domestic suppliers that could potentially challenge foreign dominance in this
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segment though the gap seem still distant for now.

B FEN T ZHRRMER AR HIFE AT 2 N AR (N L% (Varian)) 5
WEH (Axcelis) R RIEH ——IXMEAEERE FEANRENE L, REMNVETE
XU A R IR SR, RZHEEENPAAMBBIER B, IXBFRERYEZIPIN, A
& WERER AR REHERE (WFE) B4, Hui, EHEE (CETC). HlH
i (KingStone) 5HALJ7#A] (NAURA) HERONABHEIZIURIME T SFHUAAIA
TF AN, EEBRCCHRIREIL,

In metallization, ACM Research likely covers part of the copper fill ECP step given its
ECP line, alongside a probable pre-restriction Lam Research ECP installed base, while
barrier and seed PVD likely remains on the Applied Materials installed base. For both,

possible residual supply of non-controlled tools and service cannot be ruled out.
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CMP and Cleaning are typically dominated by the usual foreign suppliers, including
Applied Materials, EBARA, Lam Research, and TEL. On the domestic side, China’s
Hwatsing appears to have broken into CXMT’s supplier ecosystem, with the company
naming CXMT as a CMP customer. Other potential domestic suppliers include ACM
Research, while SCREEN is also a probable supplier. On the foreign side, CMP supply
most likely remains concentrated among Applied Materials, EBARA, Lam Research,

and TEL.
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In Inspection, Metrology, and Test, Sky verse and Jingce are probable domestic
vendors but it remains unclear on its direct link to CXMT. Nextin’s AEGIS-II
delivered roughly KRW 14.8 billion and 7.4 billion respectively in 2022 to CXMT’s
Anhui and Beijing entities. Mirae Industry’s packaged chip inspection supply has been



reported. Park Systems is likely as well given its broad AFM footprint across Chinese
fabs, KLA is likely on inspection dominance and installed base grounds, and Advantest

and Teradyne likely supply final test given their ATE duopoly.
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Finally, across the back-end and packaging process, foreign suppliers still maintain
meaningful share due to competitive cost and service channels without import/export
restrictions. In the TSV and TCB, Hanmi Semiconductor delivered multiple TC
bonders to CXMT in 2024, and is likely to keep supplying going forward. ASMPT and
Hanwha Semitech are also probable names. As well notably, compression molding also

lacks domestic competition where Towa and Yamaha Robotics dominate the module
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share at CXMT for LPDDR and HBM molding processes.

BJa, EEmMMERIAT, T E&H TR RATIRSS FE B IR i R,
HMNEIBE R AT o5 R T RR A T S703,  EREE LR IRV B S0, 5638 SALE
2024 FIAIKFBAEZA T2 ARNEREY], HAJRedkeedtts, ASMPT i S1K
&R T RERYBER R, IMAMETSERRYR, EEAARILIUR, Wz E Nz
&, Towa FIFESIEHIER ATEKFZF#RY LPDDR 1 HBM A+ 518 T F S5,

However, one of the key domestic targets for localization would be TSVs required by
advanced devices and integrations, from HBMs, image sensors, to hybrid bonding.
Therefore, localizing TSV equipment is more than just cost and sufficiency
considerations, but technological development and potential leaderships towards 3D
integrations. China’s domestic TSV-for-HBM equipment chain is led by NAURA and
AMEC.
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NAURA is the broadest supplier, covering deep-silicon TSV via-etch, barrier/seed
PVD, ALD, furnace anneal, cleaning, and its own copper-electroplating tool for TSV
fill. AMEC is a major CXMT supplier centered on etch, especially providing the high-
aspect-ratio dielectric etch used on CXMT’s DRAM array and fine-pitch TSV-last
process on the roadmap. The two suppliers have been competing for TSV module
share at CXMT, and under the broader policy goal of balancing market dynamics, we
believe AMEC to gain more share at CXMT while NAURA will continue to reinforce
its leadership in logic and interposers by working with SMSC and HPC customers.
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Specialists fill the remaining module steps, with Hwatsing in wafer thinning and
grinding, ACM in copper electroplating and TSV cleaning, Piotech in PECVD, and
emerging vendors in temporary and hybrid bonding. Nevertheless, foreign suppliers
remain dominant across the core TSV process, including Lam Research, KLA (SPTS)
and Applied Materials in deep-silicon etch, PVD, and copper electrodeposition, EVG
and SUSS MicroTec in temporary bond/debond and RDL, and TEL in coat/develop and
etch.
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China is Going to Be Structurally HBM
Constrained

RENSEIGSEE HBM HRIR5

As both the U.S. and China aggressively build out compute capacity, the key gating

”\

factors are spreading across different segments of the increasingly complex
semiconductor supply chain. Memory, and HBM in particular, remains one of the key
bottlenecks for China’s AI compute buildout. We have argued several times over the
past two years that HBM would become a critical constraint for China, and that view

has not changed; if anything, it has been further reinforced.
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Looking at China’s HBM supply environment, both internally and externally, the
situation appears to be worsening. Internally, CXMT’s progress in HBM still looks
limited. While the company is reportedly aiming to produce HBM3, or even HBM3E as



we believe, tangible progress has yet to materialize at meaningful scale.
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Externally, the supply backdrop is also deteriorating due to 1) existing U.S. restrictions
on HBM exports to China, 2) declining foreign HBM inventory, and 3) tightening HBM
supply across the three major memory suppliers. Combining these internal and
external developments, we believe China’s HBM constraint will only worsen over the
next 18 months unless there is a major technology improvement in domestic HBM or a
change in export control rules. This will likely impact on country’s pace in deploying
compute domestically. We think this is a very fair conclusion since even leading
accelerator players also gated by HBM supply by three suppliers, which ultimately

limits data center buildout.
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On commodity DRAM, however, we do think Chinese suppliers are making material
progress. At a high level, whether measured by wafer capacity or bit shipments, CXMT
is gradually gaining share albeit quite slowly. This is increasingly evident at the
product level. CXMT’s DDR5 and LPDDRS5 products can already be found, and are
appearing more frequently, especially in consumer products from both domestic and
foreign brands, spanning smartphones, wearables, and other end devices. We have also
learned that CXMT’s memory products are either in qualification (some have been
approved already) or under consideration by several other major foreign PC and

consumer electronics brands. This is likely driven by the increasingly maturity of its



product as well as extreme tight DRAM supply environment.
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Even so, we think CXMT’s market presence remains largely concentrated in China,
based on both its filings and our observations of consumer products globally.
Nevertheless, considering the global constraints on memory supply and the capacity
allocation shift by leading memory suppliers toward server DRAM and HBM, we
believe CXMT could further gain share in China’s consumer DRAM space. This is
especially likely as other suppliers prioritize DRAM demand from domestic and global

CSPs over consumer applications.
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We are also observing incremental momentum in the company’s server DDR5
products, which have historically been a weaker part of its portfolio. We believe one
reason CXMT’s DDRS5 mix has materially increased to over 30%, from the low-20%
range previously, is broader tightness in global server DRAM supply, alongside
incremental demand growth from domestic hyperscalers such as Alibaba, ByteDance,
and Tencent. As we noted in our institutional report a month ago, we believe CXMT is
currently negotiating 3+ year DRAM LTAs with domestic CSPs, as these customers

seek to secure as much server DRAM supply as possible beyond volumes available



from foreign suppliers.
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In the long term, we believe competitive pressure from CXMT on leading memory
suppliers will only intensify, both at the product level and from a capacity perspective.
Although CXMT is becoming more competitive gradually rather than rapidly, it
continues to gain ground. While the company remains meaningfully behind in HBM,
leaving the big three memory suppliers with a comfortable lead, competitive pressure
in commodity DRAM is already being felt in the Chinese market and could eventually
extend globally. In addition, continued improvement in Chinese wafer fabrication
equipment could make WFE less of a gating factor for CXMT’s DRAM capabilities

over the long run, especially as its process technology matures and improves.
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Bridging the gap between the world's most important industry, semiconductors, and
business.
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