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Greater China Semis: Cambricon: Machine learning, Al chips for Data
Center, Software, intelligent computing cluster system as key focus

We talked to Cambricon (688256.SS, NC, Not covered) management recently. The
company is a leading Chinese Al chipset supplier, providing (1) Al processor IP
(integrated into SoC) for smartphones, (2) Al chipset and accelerator for servers, and
(3) Al chipset and accelerator for edge devices, to improve edge devices’ computing
capability in smart transportation, smart manufacturing, smart retail, smart
healthcare, smart financial, etc. The rising listed China semiconductors companies
echo our positive view on the industry, with well-established local customers, large
home market, and governments’ supports. Read across our China Semiconductors
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Key takeaways
Intelligent computing cluster system (67% of 2019 revenues; 58% GM) -
ing Song
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m  Cambricon provides Al chipset, accelerator, and IP for smartphones, servers, and  Goldman Sachs (Asia) L.L.C.
edge devices (e.g. cameras for smart transportation, smart manufacturing, smart

retail, smart healthcare, smart financial, etc.).

®  The intelligent computing cluster system is a total solution, including Al
accelerators, software development platform (Cambricon Neuware), and a
management system.

m  Cambricon Neuware integrates multiple programming library and toolkit for
developers to develop machine learning software, including Machine Learning
Library, Runtime Library, Bang Language, Toolkits (compiler, profiler, debugger,
system monitor, etc.), Driver & Kernel, and Domain-specific SDK (video analysis
SDK, video codec SDK, etc.).

®  Business model: Cambricon is a fabless, offering their Al chips design to foundry
(mainly TSMC) to manufacture and to OSATs (mainly ASE, Amkor) to package
and test. Then, the chips pass to motherboard suppliers to make Al accelerators.
The accelerators will be used in server, and if the client needs a total solution
(intelligent computing cluster system), the company will provide (1) hardware
system integration: server with their Al accelerator, storage, and networking, (2)
software platform (Cambricon Neuware) to help clients develop machine learning
software, and (3) management system to operate the system, allocate
resources, and manage applications.

Goldman Sachs does and seeks to do business with companies covered in its research reports. As a result,
investors should be aware that the firm may have a conflict of interest that could affect the objectivity of this
report. Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html. Analysts employed by non-US affiliates are not registered/qualified as research
analysts with FINRA in the U.S.
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Customers: the total solution customers include research entities, government
entities, IT services companies, etc.

Management believes the intelligent computing cluster system market size is at
US$5-10bn, vs. Cambricon's 2019 revenues at US$45m (Rmb296m).

Al chipset and accelerator for servers (18% of 2019 revenues; 78% GM)

Products: MLU270 series and MLU100 series are using 16nm. The new product
MLU290 series is at 7nm. The product tape out in Mar 2020, and will be in mass
production in 2021.

Customers: including data center customers (e.g. Baidu) or server suppliers. For
example, Dawning (603019.SS) Phaneron server series adopt Cambricon MLU100
series.

Management believes the Al chipsets market size is around US$1-2bn vs.
Cambricon’s 2019 revenues at US$12m (Rmb79m).

Al processor IP (15% of 2019 revenues; 100% GM)

Management stated the company focuses more on Al chipsets and accelerators
rather than IP. Given Huawei Hisilicon Kirin 970 and 980 used their Al IP the
company'’s IP revenues was large at Rmb117m in 2018 and down to Rmb69m in
2019.

Management sees fewer opportunities in Al IP for smartphones in the future, given
most China smartphones use Qualcomm SoC, which has its own Al IE thus difficult
for Cambricon to penetrate.

Cambricon also provides IP to UniSoC and Xiaomi's in-house SoC (Pinecore SoC);
however, the smartphones volume is relatively smaller compared to previous
Huawei projects. Xiaomi Pinecore SoC used in low-end smartphones, wearable or
loT products.

Competition landscape

Key peers: Huawei Hisilicon (main), Nvidia (main), Intel, AMD, ARM, etc.

Compared to Verisilicon (report link), management believes the business model is
different, as Verisilicon provides IP and chips design / turnkey services. Compared to
Horizon Robotics (report link), management believes Cambricon is more focus on
chipsets, with less vertical integration to end products (cameras) and less focus on
automotive markets.

Compared to Nvidia, management believes Cambricon offers stronger
price-to-performance products, with in time services, and customized design.
However, the software and ecosystem is clearly behind Nvidia and thus Cambricon
is enhancing their R&D in software part.

Nvidia is the key global leaders in Al chips. Compared to Nvidia, Cambricon’s Al chips
for servers is at 16nm processing nodes, with 7nm tape out in Mar 2020 vs. Nvidia's
products are already in 12nm and 7nm. For R&D expenses, Cambricon is also lower

than Nvidia, at Rmb543m (US$78m) in 2019, vs. Nvidia at US$2.8bn.
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Business outlook

B  Management aims at data center and edge computing, across smart transportation,
smart manufacturing, smart retail, smart healthcare, smart financial, etc.

B The company has no plan to enter automotive Al market currently, given large
investment required and longer customer qualification.

m  For 4Q20, management believes the net loss could turn around, considering the
stronger seasonality drives the revenues scale; however, 2020 is to remain in loss
making.

Al, growing market in China

The Al chipset market could be divided into three parts: (1) Al chipsets for end devices,
such as PC, smartphones, wearables, (2) Al chipsets for servers, and (3) Al chipsets for
edge devices, such as surveillance cameras, 10T devices. Although some of the devices
are already at high penetration rate and thus in a modest shipment growth, such as PC,
smartphones, and surveillance cameras, the adoption rate on Al chipsets remains low,
supporting the overall Al chipsets market growth.

Al has been used in multiple industries, such as home appliance, financial,
transportation, medical, surveillance, manufacturing, etc. It could not only raise the
production efficiency and saving costs, but could also bring new business model,
generating new market demand. For example, facial recognition, object recognition,
gesture recognition, etc. to realize unmanned retail store, or to identify the fashion trend
of the year (what colour or fabric for apparel is the most popular), etc. The Al chipset
market is expected to grow at +45% CAGR in 2020-24E to Rmb78,500m (US$11.2bn) in
2024, per Cambricon.
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We, Allen Chang, Verena Jeng, Jin Guo, Lynn Luo, Christina Huang and Ting Song, hereby certify that all of the views expressed in this report
accurately reflect our personal views about the subject company or companies and its or their securities. We also certify that no part of our
compensation was, is or will be, directly or indirectly, related to the specific recommendations or views expressed in this report.

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs' Global Investment Research division.

GS Factor Profile

The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our coverage universe) and its
sector peers. The four key attributes depicted are: Growth, Financial Returns, Multiple (e.g. valuation) and Integrated (a composite of Growth, Financial
Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using normalized ranks for specific metrics for each stock. The
normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise calculation of each metric may
vary depending on the fiscal year, industry and region, but the standard approach is as follows:

Growth is based on a stock’s forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), with a
higher percentile indicating a higher growth company. Financial Returns is based on a stock’s forward-looking ROE, ROCE and CROCI (for financial
stocks, only ROE), with a higher percentile indicating a company with higher financial returns. Multiple is based on a stock’s forward-looking P/E, P/B,
price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), with a higher percentile
indicating a stock trading at a higher multiple. The Integrated percentile is calculated as the average of the Growth percentile, Financial Returns
percentile and (100% - Multiple percentile).

Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses inputs
for the fiscal year at least seven quarters in the future compared with the year at least three quarters in the future (on a pershare basis for all metrics).

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.

M&A Rank

Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may vary
across sectors and regions) to incorporate the potential that certain companies could be acquired. We then assign a M&A rank as a means of scoring
companies under our rated coverage from 1 to 3, with 1 representing high (30%-50%) probability of the company becoming an acquisition target, 2
representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard
departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore does not
factor into our price target, and may or may not be discussed in research.

Quantum
Quantum is Goldman Sachs' proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.

Disclosures

Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe

Rating Distribution Investment Banking Relationships
Buy Hold Sell Buy Hold Sell
Global 49% 35% 16% 64% 57% 54%

As of October 1, 2020, Goldman Sachs Global Investment Research had investment ratings on 3,122 equity securities. Goldman Sachs assigns stocks
as Buys and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for
the purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage universe and related definitions’ below. The Investment
Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided
investment banking services within the previous twelve months.

Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a
principal in debt securities (or in related derivatives) of issuers discussed in this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst's area of coverage.
Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from
serving as an officer, director or advisor of any company in the analyst's area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on
communications with subject company, public appearances and trading securities held by the analysts.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with changes of ratings and price targets in
prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs
website at https://www.gs.com/research/hedge.html.

1 December 2020 4


https://www.gs.com/research/hedge.html

For the exclusive use of MIHAIL_TURLAKOV@SBERBANK-CIB.RU

Goldman Sachs Greater China Semis

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

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
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an Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed
Neutral. Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on
the size of the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage. The addition or
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Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or
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