Specialty Semis & Manufacturing/Clean Tech

Mehdi Hosseini

Susquehanna International Group, LLP (SIG) is comprised of affiliated entities, including Susquehanna Financial Group, LLLP (SFG).
SFG is a provider of research and execution services. SFG is a member of FINRA. ————— S I G
| —

Please refer to page 8 for important disclosures and certifications.
Pag P SUSQUEHANN A
FINANCIAL GROUP, LLLP




Specialty Semis & Manufacturing/Clean Tech

Electronics Industry Has Changed, Research Coverage Has NOT!

Convergence of the Three Cs: Computing

m  Convergence of Computing, Communication,
Consumer into single mobile device

= More integration, adversely impacting units

=  Lower semi content (PC vs. Tablet) while the
Display content (including touch) is on the
rise

Trends to watch:

m  Single-chip solution, where AP and Memory
are interconnected via TSV

m Increased number of the cores in one chip
m  System-in-Package (SiP) may finally be here
(after many false starts over past two

decades)
s Continued changes to the Display Consumer
Technology o
. L . Communication
m  Controller chip is becoming increasingly
critical
. 25B
Industrial $
Source: SFG Research
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Traditional NB

Ultrabook Tablet Smartphone eReader
Components (hybrid) Avg GS4 iPhoned AMZN
Processor 5 120 % 150 5 25 15 § 26 5 18 15
Memory:
NAND 7 407 277 107 13 13 7
DRAM 30 407 10 17 20 10 1
HDD 50 50 - - -
WLAN/wifi/bluetooth/GP S 8 12 30 5 9 5 A
Power Management/Other Semis 15 15 5 25 23 43 5
Screen
Display 20 60 50 28 55 30 33
Touch 0 40 40 15 14 15 14
Camera 10 15 8 15 20 18 -
Sensor - - 15 6 10 ] 15
Battery 30 25 25 6 5 A 15
Casings 20 50 5 5 5 5 3
Others 20 20 20 25 15 32 20
TOTAL| § 330 § 516 § 259 156§ 215§ 202 133
Total Semi Content $ 180 § 256 § 96 5% § 90 % 89 32
% of BOM 55% 50% 3% 36% 42% 44% 24%
% Change(vs. NB) 42% -46% -69% -50% -50% 82%
Mix of BOM
AP Processor 36% 29% 10% 10% 12% 9% 11%
NAND 2% 8% 10% 6% 6% % 5%
DRAM 9% 8% 4% 0% 9% 5% 0%
Display 6% 19% 35% 28% 33% 22% 36%

Trends Behind the BOM Factor:
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Semiconductor content declining, increased ASP pressure to help reduce cost
Display budget increasing (including the Touch)
A few manufacturers increasingly dominating manufacturing/cost of next-generation electronic gadgets
Can TSM (upstream) and AAPL (downstream) squeeze the guys in the middle?

Samsung, TSM

Samsung, MU, Hynix,
SNDK

Samsung, TSM

Samsung, TSM, GLW

Samsung, TSM
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Changes in the Display Technology Are Unprecedented and
Expected to Continue

How the iPhone Works Mutual Capacitance Screen®*

Substrate

LoD

| Display

Layers

Source: HowStuffWorks, SFG Research
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Gap (0.92mm)

Content of #hone 45

Touch panel (2.58mm})

Battery (4.3mm)

Glass back cover(1.1mm)

Ihickness9 Imm

Content assumption of iPhone 5

Touch pane! (2 54mm)

Battery (3.84mm)

Gap (0.92mm)

Metal back cover

Thickness:7.9mm

Source: Macrumors
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Litho Intensity Increasing

Advanced Logic/Foundry Capital Intensity for Select Sectors in the Semi Cap Universe

260N 20nm. *H4nmius) 14nm ey

wetelcn CGMVE oping: Metrology. Metallics  Dryetch  DIffusion Eigle
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Ielectnc
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Source: Global Foundries
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Device Type Process Node Capital Intensity ° Capltal IntenSIty Increases as process
($M per 1k wpm) )
Advanced Logic 50/65 3 =0 node migrates to advanced nodes
40/45nm $ 85
28nm $ 100
20nm $ 125
16/14nm >$135
DRAM - i >>| * Migrating to lower-x nodes costs more
ox $ 30 than before
1x $ 35 )
Conversion — DRAM: It costs 17% more to migrate from
DRAM 5x to 4x conversion <$5 3x to 2x, vs. 7% from 3x to 2x, and 12%
4x to 3x conwersion <$5 from 4x to 3x
3x to 2x conwversion $5-10
2X to 1x conwversion $10-$15
NAND Ax $20 — NAND: It costs 26% more to migrate from
3x $22 3x to 2x, vs. 14% from 3x to 2x, and 10%
2% $25 from 4x to 3x
1x $30-33
Conversion
NAND 5x to 4x conwversion <$5
4x to 3x conwversion <$5
3x to 2x conwversion $5-10
2x to 1x conwversion $10-$15
Source: SFG Research
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Killer App: Mobile Electronics That Cost Less, Has a Smaller Form Factor, With Longer

Battery Life

* The trend is towards innovating more and faster all while there is fewer $ of operating profit to
go around

* Yes, next mobile gadget will require transistors less than 20nm, new material like (HKMG) and
even 3D structure

e But, this does not mean the $2B of CMP market is poised for above avg growth and margin profile

* Itis more than ever critical to be well entrenched among customers and equipment vendors as
the concept of “value creation” is increasingly used as a means to justify margin sharing which
consequently impacts ASPs and thus CAGR of 5% and below growth prospects
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Analyst Certification

The research analyst primarily responsible for this report attests that the views expressed accurately reflect his or her personal views and that no part of his or her compensation was, is, or will
be related to any specific views in any research report.

Important Disclosures

This is a compendium report covering six or more companies. Disclosures for any of the covered securities mentioned in this note can be obtained by contacting Research

Compliance toll-free at 888-744-6684 or by visiting our disclosure website at https://sig.bluematrix.com/sellside/Disclosures.action.

Susquehanna International Group, LLP (SIG) is comprised of a number of trading and investment related entities under common control, including Susquehanna Financial Group, LLLP (SFG).
SIG, its affiliates and/or its principals may have long or short positions in securities or related issues mentioned here. SIG, in its capacity as specialist and/or market maker may execute orders
on a principle basis in the subject securities. Information presented is from sources believed to be reliable, but is not guaranteed to be accurate or complete. Hyperlinks provided in this report
are for your convenience. Please be aware that the products and information supplied on these pages are not endorsed or approved by SFG.

The following data elements on this report were sourced from Bloomberg LP: Price (yesterday's close), 52-week high, 52-week low, Shares outstanding, Average daily trading volume, Volume
(contracts). Any others will be specifically sourced.

SFG employs the following rating system:

Positive: We expect this stock to appreciate by at least 15% over the next 12 months. Upon the initiation of a Positive rating, we expect this stock to appreciate by at least 20% over the next 12
months.

Neutral: We expect this stock to perform within a range of +/-15 percentage points over the next 12 months.

Negative: We expect this stock to depreciate by at least 15% over the next 12 months. Upon the initiation of a Negative rating, we expect this stock to depreciate by at least 20% over the next
12 months.

Suspended: The previously published rating and/or estimates are currently suspended and under review.

Foreign currency rates of exchange may adversely affect the value, price or income of any security or related investment mentioned in this report. In addition, investors in securities such as
ADRs, whose values are influenced by the currency of the underlying security, effectively assume currency risk. ADR/ADS represent shares and/or receipts of a non-US issuer held by a
depository institution. Investors in ADR/ADS should be aware of the following: ADR/ADS may have restrictions on exchange privileges. ADR/ADS may have dividend payments or voting rights
that differ from the ordinary shares. Please check with the depository to determine the specific terms. ADR/ADS may also be subject to exchange rate risk, certain fees and expenses, and
additional taxation.

This is a proprietary SFG product prepared, and intended, solely for the use of sophisticated and professional institutional traders and managers and not for the general investing public.
Unauthorized redistribution of this report, by any means, represents a violation of US copyright laws and could result in legal action and the suspension of the intended recipient's privileges. If
you have any questions regarding this transmission please contact ResearchDistribution@sig.com. The information in this communication is not intended for distribution to, or use by, any
person or entity in any jurisdiction or country where such distribution or use would be contrary to law or regulation or which would subject Susquehanna Financial Group, LLLP or its affiliates to
any registration requirement within such jurisdiction or country. In the UK, this communication is issued and approved for distribution only to, and directed at, (a) persons who have
professional experience in matters relating to investments falling within Article 19(1) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2001 (the “Order”); or (b) high
net worth entities, and other persons to whom it may otherwise lawfully be communicated, falling within Article 49(1) of the Order (all such persons together being referred to as “relevant
persons”). This communication must not be acted on or relied on by persons who are not relevant persons. Any investment or investment activity to which this communication relates is only
available to relevant persons and will be engaged in only with relevant persons. Copyright © 2013 Susquehanna Financial Group, LLLP. All rights reserved.

Ratings Distribution & Investment Banking Disclosure

Covered companies in each Category Investment banking client in each category

Positive (Buy) 45.05% (123) Positive (Buy) 0.00% (0)

Neutral (Hold) 49.45% (135) Neutral (Hold) 0.00% (0)

Negative (Sell) 5.49% (15) Negative (Sell) 0.00% (0)
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