OAMTD A%
AMTD Global Tech Biweekly v 27 Nov 202

Figure 1: annual revenue run rate vs growth rate, YoY
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AMTD views: Major laaS vendors have already released their September quarter results. After a slowdown in Q1 &
Q2, their revenue growth rates accelerated in Q3, mainly due to: 1) the pandemic has eased and economic activities
have gradually recovered; 2) new demand was rising, such as videoconferencing, online shopping & entertainment,
etc. In this quarter, AWS remained strong with its annual run rate reaching US$46.4bn and growth rate staying at 29%
YoY. Azure and GCP’s annual run rate grew by 48% and 45% YoY to US$25.5bn and US$13.8bn, respectively.
Benefiting from the strong recovery of China economy, Alibaba Cloud recorded the highest growth rate of 69% YoY in
the past seven quarters with an annual run rate reaching US$8.8bn. In the long run, we believe new demand from
post-pandemic structural change and digital transformation will continue to drive the sector’s secular growth, although
the recent virus cases surge again in some regions.
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laaS

AWS/Azure

AWS - benefiting from economies of scale

AWS remained strong, growing 29% YoY this quarter despite its large scale. The company
continued to see customers moving to AWS for cloud performance, business agility, and cost-
saving reasons. Economies of scale is one of the important edges of AWS compared with
other competitors, in our view: 1) moderate capex can increase revenue several times, which
boosts the operating margin. AWS is the only profitable laaS vendor and its EBIT margin has
exceeded 30% for three consecutive quarters. 2) continuous technology innovation enhances
performance to cost ratio. Amazon EC2 instance families are all powered by the newer AWS
design Graviton2 processors, which was launched on re:Invent last year. It can realize up to
40% better price-performance compared with x86-based instances. This year re:Invent will be
a free three-week virtual conference running from 30 November through 18 December.

Figure 2: AWS revenue, EBIT margin, and capex (US$ mn)
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Azure - operating leverage on the horizon

In this quarter, Azure revenue grew strongly by 48% YoY, driven by strength in consumption-
based business. Different from AWS, which grew up from an e-commerce platform, Azure
adopts a differentiated strategy by inheriting customer and software resources from Windows
ecosystem. In particular, Azure has the edge in hybrid cloud with the capability of providing
multi-cloud solutions to those large/mega-sized customers. Azure is scaling up and improving
operating leverage gradually as we saw the scale of revenue surpassed that of capex early
last year.

Figure 3: Azure revenue and capex (US$ mn)
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News update

20 Nov 2020 China Mobile has built over 385,000 5G base stations
56 China has more than 690,000 5G base stations and over 160 million terminal connections. In
particular, China Mobile has built the world's largest independent 5G network and more than
385,000 5G base stations. It is estimated that by 2021, more than 40,000 5G base stations
China Mobile will be added. (Source: CWW)
20 Nov 2020 Samsung to invest US$10 billion to build a fab in US

Semiconductor

Samsung

Samsung Electronics is reported to build a fab in Austin, Texas, and use EUV lithography
machines to produce non-memory semiconductors and system LS| products. The investment
scale is estimated at US$10 billion, with a monthly production capacity of about 70,000 pieces.
(Source: EEWorld)

19 Nov 2020

Smart Devices

Amazon announced upgraded Echo Frames smart glasses, priced at US$250

Amazon has announced an upgraded model of its Echo Frames smart glasses, adding better
sound quality, longer battery life, and new colors. The new Echo Frames are now available
for anyone to buy. The second-generation Echo Frames will cost US$249.99. (Source:

Amazon Theverge)
18 Nov 2020 AMD and Google are TSMC’s first customers for its 3D SolC

Semiconductor

TSMC/AMD/Google

TSMC planned to employ its new 3D SolC stacking technology at a chip packaging plant.
Google and AMD are the first major customers. SolC makes it possible to achieve higher
performance and better energy efficiency by stacking and linking several different types of
chips in one package. Mass production is expected to start in 2022. (Source: Nikkei)

17 Nov 2020

Semiconductor

MediaTek/Intel

MediaTek acquired Intel’s Enpirion Power Solutions business for US$85mn

MediaTek announced that it would be spending around US$85 million to acquire Intel Enpirion
power management chip product line related assets through its subsidiary Richtek. With this
acquisition, MediaTek is now planning to expand its product line to offer integrated high-
frequency and high-efficiency power solutions used in FPGA, SoC, CPU, and ASIC for the
enterprise-level system applications. (Source: Gizmochina)

17 Nov 2020

Smartphone/AR

Oppo

Oppo released concept AR glasses and rolling phone

Oppo released its concept rolling phone and new AR glasses. The rolling phone, called the
Oppo X 2021, is a concept phone featuring a 6.7-inch OLED display, which can be stretched
into a tablet-like 7.4-inch panel depending on the content or use case. Oppo AR Glass 2021
is Oppo's latest take on an augmented reality wearable. The Oppo AR Glass 2021 is
apparently 75 percent lighter and uses birdbath-type optics with 0.71-inch OLED panels.
(Source: Oppo)
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16 Nov 2020

Semiconductor/Al

NVIDIA announced Mellanox InfiniBand for exascale Al super computing

NVIDIA introduced the next generation of NVIDIA® Mellanox® 400G InfiniBand, giving Al
developers and scientific researchers the fastest networking performance available. The
seventh generation of Mellanox InfiniBand provides ultra-low latency and doubles data

NVIDIA throughput with NDR 400Gb/s and adds new NVIDIA In-Network Computing engines to
provide additional acceleration. (Source: NIVIDA)
13 Nov 2020 TSMC has placed big EUV equipment orders for 2021 with ASML

Semiconductor

TSMC/ASML

TSMC has already placed EUV lithography equipment orders with ASML for 2021 for at least
13 sets, while TSMC's actual needs for next year might be as high as 16 — 17 EUV scanners.
TSMC is expected to have cumulatively installed over 30 sets of EUV machines by the end of
2020, 20 sets of them being at its plant site in southern Taiwan where the foundry has been
stepping up its expansion for additional 5nm output and new 3nm node. (Source: Digitimes)

13 Nov 2020

Smartphone

Huawei

Huawei Nova 8 to be launched next month

Huawei is reported to launch the Nova 8 series next month, including Nova 8 and Nova 8 Plus.
They come with OLED full screens. Nova 8 Plus will also come with an OLED display with a
curved edge with a hole in the screen, which may support high refresh rates. (Source:
EEWorld)

12 Nov 2020

Semiconductor

Samsung announced first 5nm processor - Exynos 1080

Samsung has officially announced the Exynos 1080 processor in China. The new processor
is built on a 5nm process and features an Octa-core CPU, with one Cortex-A78 core clocked
at 2.8GHz, three Cortex-A78 cores clocked at 2.6GHz, and four Cortex-A55 cores at 2GHz. It

Samsung can be hooked to WQHD+ displays of up to 90Hz refresh rate, or Full HD+ panels at up to
144Hz refresh rate. The new chipset seems like a major upgrade for upper mid-range phones.
Vivo has confirmed that it will offer the Exynos 1080 in 2021. (Source: Samsung)
12 Nov 2020 Amazon began shifting Alexa’s cloud Al to its own silicon

Semiconductor/Al

Amazon announced that the Amazon Alexa team had migrated the vast majority of their GPU-
based machine learning inference workloads to Amazon Elastic Compute Cloud (EC2) Inf1
instances, powered by AWS Inferentia. This resulted in 25% lower end-to-end latency, and

Amazon 30% lower cost compared to GPU-based instances for Alexa’s text-to-speech workloads.
AWS Inferentia is a custom chip, built by AWS, to accelerate machine learning inference
workloads and optimize their cost. (Source: Amazon)

11 Nov 2020 MediaTek unveiled Dimensity 700 7nm chipset with 5G modem

Semiconductor

MediaTek

MediaTek unveiled Dimensity 700, a 7nm SoC chipset for premium to mid-range and mass
market devices. It comes integrated with two Arm Cortex-A76 big cores in its octa-core CPU
and operates at up to 2.2GHz.The 5G chipset can support 90Hz refresh rate displays with Full
HD+ resolution. It can also support 48MP or 64MP main camera sensors with Al-bokeh, Al-
color and Al-beauty features. (Source: MediaTek)
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11 Nov 2020

Display

BOE

BOE unveiled a 55-inch new 4K display AMQLED

BOE launched a 55-inch 4K active-matrix Quantum Dot light-emitting diode (AMQLED)
display. It has a resolution of 3,840x2,160 pixels, a colour gamut of up to 119% NTSC, and a
contrast ratio of 1,000,000:1. AMQLED displays do not need a backlight, and the quantum
dots can emit light by injecting current. It has the advantages of self-luminescence, wide colour
gamut, and long life, which has become the development direction of quantum dot displays.
(Source: BOE)

11 Nov 2020

Semiconductor

Intel

Intel debuted its first discrete GPU for the data center - Intel® Server GPU

Intel debuted its first discrete graphics processing unit (GPU) for the data center, Intel® Server
GPU, based on the Xe-LP microarchitecture, Intel's most energy-efficient graphics
architecture. The combination of Intel® Xeon® Scalable processors, open-sourced and
licensed software ingredients and the new Intel Server GPU offers a high-density, low-latency
solution at lower total cost of ownership (TCO) for Android cloud gaming and high-density
media transcode and encode for real-time over-the-top video streaming. (Source: Intel)

10 Nov 2020

Semiconductor

AMD announced AMD Ryzen Embedded V2000 Processors, up to 8 Zen2 cores

AMD unveiled an updated family with AMD Ryzen Embedded V2000 SoC’s with the 7nm
process. It comes with 8 Zen2 cores, 16 threads, 4MB L2 cache, 8MB L3 cache,
DDR4/LPDDR4X memory support, and a TDP range between 10W to 54W depending on the

AMD model. (Source: AMD)
10 Nov 2020 Apple may release a foldable iPhone in 2022, starting at US$1,499
Smartoh Apple is reportedly testing out foldable screens, which the company may have procured from
martphone Samsung, most likely to test out the quality first. A foldable iPhone may not arrive until
November 2022 since the display technology switching to micro-LED might take around three
Apple to four years. The pricing details have been shared at US$1,499. Apple filed a patent
previously described as a foldable screen that features self-healing properties. (Source:
Wecftech)
10 Nov 2020 Xilinx and Samsung launched SmartSSD computational storage drive

Semiconductor

Xilinx/Samsung

Xilinx and Samsung announced the SmartSSD CSD flash drive, a computer-on-storage
device that uses a Xilinx FPGA to offload a host server's CPU. It also provides the
performance, customization, and scalability required by data-intensive applications. Xilinx will
sell the drive. The SmartSSD CSDs are available for pre-order and will begin shipping with
general availability in January 2021. (Source: Xilinx)

10 Nov 2020

Semiconductor

TSMC

TSMC's October 2020 revenue reached NT$119.30 billion (US$4.17 billion)

TSMC announced its net revenues: On a consolidated basis, revenues for October 2020 were
approximately NT$119.30 billion (US$4.17 billion), a decrease of 6.5% QoQ and an increase
of 12.5% YoY. Revenues for January through October totaled NT$1,097.02 billion (US$38.35
billion), an increase of 27.7% YoY. (Source: TSMC)



https://www.boe.com/news/gsdt/dynamic/pngd2933.html
https://newsroom.intel.com/news/intel-xpu-vision-oneapi-server-gpu/#gs.loyy4j
https://www.amd.com/zh-hant/processors/embedded-ryzen-v2000-series
https://wccftech.com/apple-foldable-iphone-release-2022-price-1499/
https://www.xilinx.com/news/press/2020/xilinx-and-samsung-deliver-industry-s-first-adaptable-computational-storage-drives.html
https://pr.tsmc.com/english/news/2753

IMPORTANT DISCLOSURES

Analyst Certification

We, Brian Li, Halsey Wu and Alyssa Han, hereby certify that (i) all of the views expressed in this research report reflect accurately our
personal views about the subject companies and their securities; and (ii) no part of our compensation was, is or will be, directly or indirectly,
related to the specific recommendations or views expressed by us in this research report, nor is it tied to any specific investment banking
transactions performed by AMTD Global Markets Limited.

As of the date the report is published, Brian Li holds financial interest in the securities of Amazon mentioned in the report.

AMTD Global Markets Limited
Address: 23/F - 25/F, Nexxus Building, 41 Connaught Road Central, Hong Kong
Tel: (852) 3163-3288 Fax: (852) 3163-3289

GENERAL DISCLOSURES

The research report is prepared by AMTD Global Markets Limited and is distributed to its selected clients.

This research report provides general information only and is not to be construed as an offer to sell or a solicitation of an offer to buy any
security in any jurisdiction where such offer or solicitation would be illegal. It does not (i) constitute a personal advice or recommendation,
including but not limited to accounting, legal or tax advice, or investment recommendations; or (ii) take into account any specific clients’
particular needs, investment objectives and financial situation. AMTD does not act as an adviser and it accepts no fiduciary responsibility
or liability for any financial or other consequences. This research report should not be taken in substitution for judgment to be exercised by
clients. Clients should consider if any information, advice or recommendation in this research report is suitable for their particular
circumstances and seek legal or professional advice, if appropriate.

This research report is based on information from sources that we considered reliable. We do not warrant its completeness or accuracy
except with respect to any disclosures relative to AMTD and/or its affiliates. The value or price of investments referred to in this research
report and the return from them may fluctuate. Past performance is not reliable indicator to future performance. Future returns are not
guaranteed and a loss of original capital may occur.

The facts, estimates, opinions, forecasts and any other information contained in the research report are as of the date hereof and are
subject to change without prior notification. AMTD has no obligation to update, modify or amend any part of this research report or to
otherwise notify a recipient thereof in the event that any matter stated herein, or any opinion, projection, forecast or estimate set forth herein,
changes or subsequently becomes inaccurate, or if research on the subject company is withdrawn. AMTD, its group companies, or any of
its or their directors or employees (“AMTD Group”) do not represent or warrant, expressly or impliedly, that the information contained in the
research report is correct, accurate or complete and it should not be relied upon. AMTD Group will accept no responsibilities or liabilities
whatsoever for any use of or reliance upon the research report and its contents.

This research report may contain information from third parties, such as credit ratings from credit ratings agencies. The reproduction and
redistribution of the third party content in any form by any mean is forbidden except with prior written consent from the relevant third party.
Third party content providers do not guarantee the timeliness, completeness, accuracy or availability of any information. They are not
responsible for any errors or omissions, regardless of the cause, or for the results obtained from the use of such content. Third party content
providers give no express or implied warranties, including, but not limited to, any warranties of merchantability of fithess for a particular
purpose or use. Third party content providers shall not be liable for any direct, indirect, incidental, exemplary, compensatory, punitive,
special or consequential damages, costs, expenses, legal fees, or losses (including lost income or profits and opportunity costs) in
connection with any use of their content. Credit ratings are statements of opinions and are not statements of fact or recommendations to
purchase, hold or sell securities. They do not address the suitability of securities for investment purposes, and should not be relied on as
investment advice.

To the extent allowed by relevant and applicable law and/or regulation: (i) AMTD, and/or its directors and employees may deal as principal
or agent, or buy or sell, or have long or short positions in, the securities or other instruments based thereon, of issuers or securities
mentioned herein; (i) AMTD may take part or make investment in financing transactions with, or provide other services to or solicit business
from issuer(s) of the securities mentioned in the research report; (i) AMTD may make a market in the securities in respect of the issuer
mentioned in the research report; (iv) AMTD may have served as manager or co-manager of a public offering of securities for, or currently
may make a primary market in issues of, any or all of the entities mentioned in this research report or may be providing, or have provided
within the previous 12 months, other investment banking services, or investment services in relation to the investment concerned or a
related investment.

AMTD controls information flow and manages conflicts of interest through its compliance policies and procedures (such as, Chinese Wall
maintenance and staff dealing monitoring).

The research report is strictly confidential to the recipient. No part of this research report may be reproduced or redistributed in
any form by any mean to any other person without the prior written consent of AMTD Global Markets Limited.



