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2018 Stifel Cross Sector Insights Conference Confirms Trends to Data-Centric Systems
Summary
During the 2018 Stifel Cross Sector Insights Conference we heard many presentations and panel discussions that point to the ongoing
trend toward data-centric systems and away from compute or CPU centric systems. We viewed privately held network solutions provider,
Netronome, presentation as an excellent explanation of how the cost of transistors is now increasing following +50 years of cost declines or the
end of Moore's Law. Heterogenous architectures are coming into the data center to accelerate and off-load work from the main CPU. Nvidia's
GPU efforts over the past +10 years have clearly paid off. We see a new generation of network processors that may gain similar adoption as
data-centric systems. The network processors can accelerate network functions such as encryption, TCP/IP and packet prioritization. We view
these data-centric systems as positive for memory suppliers, high performance network providers and high core-count processor providers.

Key Points
At the conclusion of Stifel's first annual Cross Sector Insight Conference, we came away with increased conviction regarding several trends
for our coverage universe. Below we highlight our key takeaways from the conference, as well as related announcements during the week.
Data Center Demand is Strong and Architectures are Evolving: We had many discussions regarding end-market data center demand
and found unanimous agreement that demand remains quite strong, especially from hyperscale cloud companies, with no indications of
deceleration. New workloads including AI, Machine Learning, and more advanced data analytics, combined with the slowing of Moore's Law,
are driving new architectures that are increasingly memory-centric and offload compute tasks from the CPU to reduce CPU utilization.
Offloading is Essential to New Workloads: Netronome, a privately held company, highlighted the need for heterogenous computing with a
few large cores alongside many small cores. With much smaller application specific cores, systems can use 15 cores at the same performance
level as a single large core which drives 15x performance at the same cost. We believe Smart NICs from Netronome and Mellanox (MLNX, Buy,
$85.90) allow flexibility for data center architects as the NICs address all networking tasks, allowing the CPU to fully address the application
requirements.
AMD EPYC Processors Well Aligned with Data Center Trends: Increasingly, we see the importance of CPUs to address larger amounts
of memory. We believe this is a key advantage of AMD's (AMD, Buy, $16.34) EPYC processor which can address up to 2TB of memory
and 40TB of NVMe storage in the HPE ProLiant DL325 Gen10 server. This single socket server is designed to compete with dual socket
alternatives while providing a lower total cost of ownership.
SMART Global Holdings Increases AI Exposure: As AI and Machine Learning are particularly memory intensive workloads, we believe
SMART Global Holdings' (SGH, Buy, $42.05) move to acquire Penguin Computing reflects an opportunity for SMART to more directly address
these market with its specialty memory products. We expect this acquisition will give SMART an increased role in the HPC, AI, and Machine
Learning markets where we believe products such as Everspin's (MRAM, Buy, $9.00) nvNitro could be applied.
Semiconductor End Market Growth Remains Diverse: Microchip (MCHP, Buy, $101.98) continued to point to strong end-market demand
with customers concerned primarily with overall system performance, and buying 8-bit, 16-bit, and 32-bit microcontrollers based on specific
product needs. Microchip, as well as Everspin, indicated strong demand and long product lifetimes in the automotive and industrial markets.
Everspin indicates these markets are driving strong Toggle MRAM demand while the company's STT-MRAM ramps.
Pricing as of 6/15/2018.
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Last week, we hosted a number of companies at Stifel's first annual Cross Sector Insight Conference in Boston. We believe the discussions
at the conference emphasized many of the trends we have been highlighting recently. In particular, we maintain our conviction that evolving
data center architectures are shifting the focus for improved performance away from the CPU and to other accelerators including GPUs,
FPGAs, ASICs and network processors. These new systems have increased access to memory driving demand for DRAM, NAND Flash,
and emerging memory technologies such as MRAM, in our view. Additionally, demand for semiconductors, particularly for the automotive
and industrial sectors, remains strong. We believe these growing market segments represent increased end-market diversification which is
generating stronger industry growth and dampening the semiconductor cycles.
In a presentation, Netronome, a privately held SmartNIC networking solutions provider, described the impact of evolving workloads and the
slowing of Moore’s Law. The company believes that this drives a greater need for heterogeneous computing combining a few large cores
and many small cores. Heterogeneous computing is needed because the computational requirements continue to increase as the cloud
scales, and AI and Machine Learning are used to analyze more data. While CPU improvement has slowed though, the cost per transistor
has begun to increase. The company stated that in 2002, transistors were ~2.6mn/dollar, which steadily increased to ~20mn/dollar in 2012.
However, that decreased to ~19mn/dollar in 2015, and Netronome believes that downward trend has continued. As a result, lower geometry
nodes are providing a smaller footprint and lower power requirements, but the cost/unit is increasing, making the efficient use of processor
cores essential to economic scaling of solutions.
Netronome believes that networking coprocessors and other coprocessors are an efficient solution to slowing CPU improvement, and sees
significant investment in this product development. Management stated that because application specific cores are much smaller in the use of
silicon, it can use 15 cores at the same performance level as a single large core, driving 15x more performance at the same cost. Netronome’s
Smart NICs process network data which removes the need for data to move through the CPU and memory which reduces the load on the
general processor. We believe Smart NIC solutions from Netronome and Mellanox are a key factor in evolving data center architectures that
are increasing the importance of coprocessors, memory, and efficient interconnects while reducing the importance of the CPU.
We believe that the recent AMD EPYC-based HPE ProLiant DL325 Gen10 server provides an example of the shift to increased memory
importance in server architecture. The system has access to up to 2TB of memory and up to 40TB of NVMe storage. As a result, according to
HPE, the system delivers more performance than a leading dual-socket competitor at a lower price, resulting in 25% better price performance.
For virtualization, HPE stated that the ProLiant DL325 has 27% lower cost per VM than the leading dual-processor competitor which reduces
total cost of ownership as the higher memory content allows the single-processor server to address workloads that previously required a
dual-processor server.
In a webcast noting the one year anniversary of the EPYC launch, AMD noted that at similar total prices, its single socket enterprise-class
solutions provide better performance than dual-socket Intel solutions, and can also provide 20% - 30% total cost of ownership benefit due
to power considerations.
With Moore’s Law slowing and greater challenges from the limits of physics, AMD pointed to its multi-chip module (MCM) as being the key
differentiator to its improved competitive position, and is convinced that MCM is the most effective path forward. Management stated that
the 7nm process from their partners, TSMC and GLOBALFOUNDRIES, is comparable, or has a slight advantage, compared to Intel’s 10nm
process. Given Intel’s 10nm delays and AMD’s plan to sample its 7nm EPYC2 in the second half of 2018 with production in 2019, they
believe this will represent the first time, perhaps ever, that AMD will compete with manufacturing parity.
While not attending the Stifel Cross Sector Insight Conference, we believe SMART Global Holding’s acquisition of Penguin Computing which
was announced on June 11, reflects the demand for specialized server solutions for AI, Machine Learning, and unique workloads. We view
Penguin’s strategy of designing specialized server solutions as being complementary to SMART’s specialized memory solutions that address
areas of need that don’t make sense for larger suppliers. We believe that SMART’s integration of Penguin could provide opportunities for
the company to include its specialized memory products in Penguin’s server solutions, including nvNitro, the MRAM-based accelerator that
SMART sells through its partnership with Everspin.
Also addressing higher data center system requirements, Mellanox noted a strong demand for higher performance interconnects and remains
confident the company can maintain its leadership position in 25G+ Ethernet adapters. Management upgraded their expectations for their
Ethernet NIC business to grow at "25% ++" compared to the previous expectations of "25% +" in 2018 compared to 2017. Additionally
management expects InfiniBand to grow in the high single digits or even double digits in 2019 with additional storage design wins in addition
to HPC and AI. Mellanox' Bluefield processor provides the multi-core small CPU and network interface on one device. We see this as another
example of new processors coming into data center architectures that off-load the main CPU workloads.
In our view, Microchip’s presentation provided further evidence that the company has executed a soft landing from the extended lead times
it saw last year. We expect Microchip’s lead times and book to bill ratio will be within a normal range for its June-ending quarter. Additionally,
the company addressed investors’ concerns about the company’s microcontroller portfolio. Microchip is increasing its market share for 16bit and 32-bit microcontrollers, but expects continued growth, albeit at a slower rate, from 8-bit microcontrollers, where the company has
the leading market share. While some investors are concerned about Microchip’s limited ARM portfolio, which it acquired through Atmel,
the company doesn’t see this concern from its customers. According to the company, its customers realize the products work well, and are
more concerned with features and platform support than the underlying architecture.
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Both Microchip and Everspin indicated strong product demand from the automotive and industrial end markets, and noted that these markets
provide sticky designs, that can generate revenue over several years. We view this as a sign of strong end market diversity for Microchip,
and a steady source of revenue for Everspin. Everspin addresses these markets through its Toggle MRAM products, which continue to grow
at a steady rate while the company ramps its STT-MRAM products. Management noted that STT-MRAM remains on track with its 256Mb
product in mass production while the 1Gb product is expected to be in mass production in 2019.
Also presenting during the conference, CEVA, which focuses on DSP IP licensing, noted progress in the 5G infrastructure buildout, noting
it had licensed its technology to three of the top five 5G base station vendors. CEVA noted that of its lead customers, ZTE is currently in
production while Nokia expects to go into production in the second half of 2018. We expect continued industry urgency in transitioning to
5G as it will be used to enable more IoT devices including AI at the edge and next generation mobile handsets.
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Important Disclosures and Certifications
I, Kevin E. Cassidy, certify that the views expressed in this research report accurately reflect my personal views about the
subject securities or issuers; and I, Kevin E. Cassidy, certify that no part of my compensation was, is, or will be directly or
indirectly related to the specific recommendations or views contained in this research report. Our European Policy for Managing
Research Conflicts of Interest is available at www.stifel.com/institutional/ImportantDisclosures.
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For a price chart with our ratings and target price changes for AMD go to
http://stifel2.bluematrix.com/sellside/Disclosures.action?ticker=AMD
Microchip Technology Inc. (MCHP) as of June 15, 2018 (in USD)
08/04/2015
42.79
B:53.00

02/03/2016
42.32
B:54.00

05/04/2016
48.42
B:60.00

08/08/2016
56.63
B:64.00

11/07/2016
62.23
B:68.00

11/29/2016
66.03
B:70.00

02/07/2017
69.62
B:77.00

04/06/2017
73.52
B:83.00

05/09/2017
76.45
B:88.00

06/05/2017
84.51
B:89.00

06/06/2017
85.19
B:91.00

08/03/2017
80.68
B:94.00
110
100
80
70
60
50

Price (USD)

90

40
Apr-13 Jul-13

11/06/2017
95.36
B:100.00

Oct-13 Jan-14 Apr-14 Jul-14

03/06/2018
96.57
B:112.00

Oct-14 Jan-15 Apr-15 Jul-15

Oct-15 Jan-16 Apr-16 Jul-16

Oct-16 Jan-17 Apr-17 Jul-17

30
Oct-17 Jan-18 Apr-18 Jul-18

05/08/2018
90.65
B:116.00

*Represents the value(s) that changed.
Buy=B; Hold=H; Sell=S; Discontinued=D; Suspended=SU; Discontinued=D; Initiation=I

For a price chart with our ratings and target price changes for MCHP go to
http://stifel2.bluematrix.com/sellside/Disclosures.action?ticker=MCHP
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Mellanox Technologies, Ltd. (MLNX) as of June 15, 2018 (in USD)
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For a price chart with our ratings and target price changes for MLNX go to
http://stifel2.bluematrix.com/sellside/Disclosures.action?ticker=MLNX
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For a price chart with our ratings and target price changes for MRAM go to
http://stifel2.bluematrix.com/sellside/Disclosures.action?ticker=MRAM
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For a price chart with our ratings and target price changes for SGH go to
http://stifel2.bluematrix.com/sellside/Disclosures.action?ticker=SGH
Everspin Technologies, Inc. and SMART Global Holdings, Inc. is a client of Stifel or an affiliate or was a client of Stifel or an affiliate within
the past 12 months.
Everspin Technologies, Inc. and SMART Global Holdings, Inc. is provided with investment banking services by Stifel or an affiliate or was
provided with investment banking services by Stifel or an affiliate within the past 12 months.
Stifel or an affiliate has received compensation for investment banking services from Everspin Technologies, Inc. and SMART Global
Holdings, Inc. in the past 12 months.
Stifel or an affiliate expects to receive or intends to seek compensation for investment banking services from Advanced Micro Devices,
Inc. in the next 3 months.
Stifel or an affiliate managed or co-managed a public offering of securities for Everspin Technologies, Inc. and SMART Global Holdings,
Inc. in the past 12 months.
Stifel or an affiliate is a market maker or liquidity provider in the securities of Advanced Micro Devices, Inc., Microchip Technology Inc.,
Everspin Technologies, Inc. and SMART Global Holdings, Inc..
The equity research analyst(s) responsible for the preparation of this report receive(s) compensation based on various factors, including
Stifel’s overall revenue, which includes investment banking revenue.
Our investment rating system is three tiered, defined as follows:
BUY -We expect a total return of greater than 10% over the next 12 months with total return equal to the percentage price change plus
dividend yield.
HOLD -We expect a total return between -5% and 10% over the next 12 months with total return equal to the percentage price change
plus dividend yield.
SELL -We expect a total return below -5% over the next 12 months with total return equal to the percentage price change plus dividend yield.
Occasionally, we use the ancillary rating of SUSPENDED (SU) to indicate a long-term suspension in rating and/or target price, and/or
coverage due to applicable regulations or Stifel policies. SUSPENDED indicates the analyst is unable to determine a “reasonable basis”
for rating/target price or estimates due to lack of publicly available information or the inability to quantify the publicly available information
provided by the company and it is unknown when the outlook will be clarified. SUSPENDED may also be used when an analyst has left
the firm.
Of the securities we rate, 48% are rated Buy, 36% are rated Hold, 2% are rated Sell and 14% are rated Suspended.
Within the last 12 months, Stifel or an affiliate has provided investment banking services for 21%, 8%, 0% and 7% of the companies
whose shares are rated Buy, Hold, Sell and Suspended, respectively.
Additional Disclosures
Please visit the Research Page at www.stifel.com for the current research disclosures and respective target price methodology applicable
to the companies mentioned in this publication that are within Stifel's coverage universe. For a discussion of risks to target price please see
our stand-alone company reports and notes for all stocks.
The information contained herein has been prepared from sources believed to be reliable but is not guaranteed by us and is not a complete
summary or statement of all available data, nor is it considered an offer to buy or sell any securities referred to herein. Opinions expressed are
subject to change without notice and do not take into account the particular investment objectives, financial situation or needs of individual
investors. Employees of Stifel, or its affiliates may, at times, release written or oral commentary, technical analysis or trading strategies that
differ from the opinions expressed within. Past performance should not and cannot be viewed as an indicator of future performance.
As a multi-disciplined financial services firm, Stifel regularly seeks investment banking assignments and compensation from issuers for
services including, but not limited to, acting as an underwriter in an offering or financial advisor in a merger or acquisition, or serving as a
placement agent in private transactions.
Affiliate Disclosures
“Stifel”, includes Stifel Nicolaus & Company (“SNC”), a US broker-dealer registered with the United States Securities and Exchange
Commission and the Financial Industry National Regulatory Authority and Stifel Nicolaus Europe Limited (“SNEL”), which is authorized and
regulated by the Financial Conduct Authority (“FCA”), (FRN 190412) and is a member of the London Stock Exchange.
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Registration of non-US Analysts: Any non-US research analyst employed by SNEL contributing to this report is not registered/qualified
as a research analyst with FINRA and is not an associated person of the US broker-dealer and therefore may not be subject to FINRA Rule
2241 restrictions on communications with a subject company, public appearances, and trading securities held by a research analyst account.
Country Specific and Jurisdictional Disclosures
United States: Research produced and distributed by SNEL is distributed by SNEL to “Major US Institutional Investors” as defined in Rule
15a-6 under the US Securities Exchange Act of 1934, as amended. SNC may also distribute research prepared by SNEL directly to US
clients, including US clients that are not Major US Institutional Investors. In these instances, SNC accepts responsibility for the content.
SNEL is a non-US broker-dealer and accordingly, any transaction by a US client in the securities discussed in the document must be effected
by SNC. US clients wishing to place an order should contact their SNC representative.
Canadian Distribution: Research produced by SNEL is distributed in Canada by SNC in reliance on the international dealer exemption.
This material is intended for use only by professional or institutional investors. None of the investments or investment services mentioned or
described herein is available to other persons or to anyone in Canada who is not a “permitted client” as defined under applicable Canadian
securities law.
UK and European Economic Area (EEA): This report is distributed in the EEA by SNEL, which is authorized and regulated in the United
Kingdom by the FCA. In these instances, SNEL accepts responsibility for the content. Research produced by SNEL is not intended for use
by and should not be made available to non-professional clients.
The complete preceding 12-month recommendations history related to recommendation(s) in this research report is available at https://
stifel2.bluematrix.com/sellside/MAR.action
Brunei: This document has not been delivered to, registered with or approved by the Brunei Darussalam Registrar of Companies, Registrar
of International Business Companies, the Brunei Darussalam Ministry of Finance or the Autoriti Monetari Brunei Darussalam. This document
and the information contained within will not be registered with any relevant Brunei Authorities under the relevant securities laws of Brunei
Darussalam. The interests in the document have not been and will not be offered, transferred, delivered or sold in or from any part of Brunei
Darussalam. This document and the information contained within is strictly private and confidential and is being distributed to a limited
number of accredited investors, expert investors and institutional investors under the Securities Markets Order, 2013 ("Relevant Persons")
upon their request and confirmation that they fully understand that neither the document nor the information contained within have been
approved or licensed by or registered with the Brunei Darussalam Registrar of Companies, Registrar of International Business Companies,
the Brunei Darussalam Ministry of Finance, the Autoriti Monetari Brunei Darussalam or any other relevant governmental agencies within
Brunei Darussalam. This document and the information contained within must not be acted on or relied on by persons who are not Relevant
Persons. Any investment or investment activity to which the document or information contained within is only available to, and will be engaged
in only with Relevant Persons.
In jurisdictions where Stifel is not already licensed or registered to trade securities, transactions will only be affected in accordance with
local securities legislation which will vary from jurisdiction to jurisdiction and may require that a transaction is carried out in accordance
with applicable exemptions from registration and licensing requirements. Non-US customers wishing to effect transactions should contact a
representative of the Stifel entity in their regional jurisdiction except where governing law permits otherwise. US customers wishing to effect
transactions should contact their US salesperson.
The recommendation contained in this report was produced at 17 June 2018 23:25EDT and disseminated at 17 June 2018 23:25EDT.
Additional Information Is Available Upon Request
© 2018 Stifel. This report is produced for the use of Stifel customers and may not be reproduced, re-distributed or passed to any other
person or published in whole or in part for any purpose without the prior consent of Stifel. Stifel, Nicolaus & Company, Incorporated, One
South Street, Baltimore, MD 21202.

7

