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What’s Changed in the Past Quarter

> Q3'19 quarterly market performance
> DRAM: 3% QoQ resales increase — driven by continued oversupply and picking up due to mobile demand

> NAND: 9% QoQ resales increase — still oversupply but demand is picking up slightly with hope of recovery in 2020

> ASPs for both DRAM and NAND cont'd to drop in Q3'19 due to oversupply

> DRAM: 16% QoQ ASP decline, ASP forecast is that there may be slight increase in Q4 with recovery in mid 2020
> NAND: 4% QoQ ASP decline, ASP forecast is that decline is to recover in Q4

> Forecast for 2020

> More CPU products will drive memory growth
> 5G-enabled smartphones should help lift the global memory market
> Memory and Storage 2019 forecast estimates include

>  WW: Memory decline of 39%

> Americas: Memory decline of 53%

> External uncertainties could cause sudden change in demand
> US/China trade war ongoing, arguably further away from ever from an agreement
> Japan/South Korea trade war, critical in production of semiconductors
> Huawei ban along with other Chinese Al companies by US
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I Key Takeaways

External uncertainties still causing oversupply, some early signs of recovery

> Memory market supply
> DRAM: continued oversupply into 4Q19, supply to return to normal first half of 2020

> NAND: continued oversupply into 4Q19, increased demand in data and mobile with 5G rollout

> Economic uncertainties could affect future market

> US and China trade war continues

> Japan and South Korea trade ware continues
> Huawai ban along with other Chinese tech companies

> Decline projected for 2019
> DRAM market expected to decline 45% YoY
> NAND market is projected to decline 30% YoY

> Memory decline will drive WW IC market down 14%
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YoY Semiconductor Market Growth — with and without Memory
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Regional Semiconductor Market Growth — with and without Memory
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Memory QoQ Units/ASP Trends by Region

ASP erosion responsible for decline in sales
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I Q3’19 & YTD Total Memory and Storage Trends

Metrics |Region | 2017 | 2018 | 2019 | 2019RR|Y19RR/ Y18 | Y19RR/ Y'17 @318 | @219 | @319 | @Q
AVER | $412B | $516B | $201B | $269B | -480% -348% $148B | $63B | $70B | 106% | -525%
APAC | $701B | $913B | $507B | $677B | -259% -35% $252B | $163B | $169B | 33% | -332%
Resdle |EMEA | $64B | $80B | $43B | $57B -28.8% 116% $21B | $14B | $14B | 23% | -320%
Japan | $63B | $71B | $40B | $53B -254% 151% $20B | $13B | $15B | 173% | -241%
WW $1240B | $1580B | $79.1B | $1055B | -332% -149% $441B | $253B | $268B | 58% | -392%
AVER | 638B | 647B | 495B | 661B 21% 35% 167B | 158B | 193B | 223% | 161%
APAC | 28.10B | 2666B | 2041B | 2722B 21% -32% 720B | 667B | 786B | 178% | 78%
Units |EMEA | 438B | 447B | 3412B | 4.17B -6.8% -5.0% 116B | 101B | 107B | 55% | -75%
Japan | 430B | 412B | 235B | 3.13B -239% -272% 109B | 076B | 084B | 109% | -232%
WW 4318B | 4172B | 3084B | 41.12B -14% -4.8% 1121B | 1002B | 1170B | 168% | 44%
AVMER | $646 | $797 | $406 | $406 -49.0% -371% $887 | $402 | $363 | -96% | -59.1%
APAC | $249 | $342 | $249 | $249 _27.4% -03% $346 | $245 | $214 | -124% | -380%
ASP IEMEA | $147 | $179 | $137 | $137 -236% -70% $178 | $135 | $131 | -30% | -265%
Japan | $145 | $173 | $169 | $169 20% 166% $183 | $171 | $181 | 58% | -11%
WW $287 | $379 | $257 | $257 -322% 107% $393 | $253 | $229 | -94% | -418%
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I DRAM Revenue and Forecast

DRAM still in oversupply although there is growth in shipments

> ASPs still effected by oversupply with a 53% decrease in 2019, forecasted to continue into 2020
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I NAND Revenue and Forecast

NAND market poised for rebound

> Showed stronger growth than predicted pushed by smartphone launches
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I DRAM & NAND: Average Capacity & Price Evolution Per System
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I Arrow Memory and Storage Offerings

Breakdown by technology and sub-technologies

DDR4, DDR3, DDRZ2, DDRH1,

DRAM Micron, ISSI, Winbond, Nanya, Kingston, Samsung

SDRAM
Memory
SRAM Async SRAM and Sync SRAM Cypress, ISSI, Microsemi (Mil), Renesas
Sandisk, Intel, Micron, Western Digital, Kingston, Swissbit, Virtium,
NI LA, WJemiesy Cas et Slbe Samsung, Toshiba (Rebranding to Kioxia Oct '19)
Flash

NOR Flash Parallel NOR, Serial NOR Micron, Cypress/Spansion, Macronix, Winbond, Adesto, ISSI, Microchip
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Market Drivers
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Top Memory Drivers
vs. Top Technology

Trends

Data explosion in
enterprise and

consumer
applications

Autonomous
Cars

Machine
Learning
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global semiconductor market
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I Top 5 Share of Total Semiconductor Capital Spending

The trend of the big companies increasing their share of capital spending continues unabated

NA\ROW | Corporate

70% T

60% T

50% T

40% T

Top 5 Share of Spending

30% T

20% }

=Top 5 Spending as a % of 65%
Total Spending Trendline

67% - _£.68%
67%

Source: IC Insights

Year

94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 181S5F

\/ FiveYears Out

Source: IC Insights

15



Global Fab Equipment Spending

Forecasted to rebound in 2020 with 20% growth

Fab Equipment Spending by Half Year
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I Next Generation Memory Market — Growth Rate by Region (2019-2024)
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Closing Comments & Questions
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Q4'19: DRAM POS Trends
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] DRAM Market Summary

> 2019 is still expected to be a down year for DRAM, ASP expected to decline in 2019 due to
oversupply and less than expected demand

> ASPs
> Run-rated to decrease by 53% in 2019
> QoQ decrease of 16%
> Units Shipped
> Run rated to increase 17% in 2019
> QoQ increase of 22%

> ASP decline continues due to oversupply amid the escalating trade war between the U.S. and
China

> Anticipating several more quarters with falling prices but recovery coming in clearer focus
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] DRAM Market Dynamics — 2H’19

Supplier portfolio, demand/supply dynamics by sub-technology

Suppliers
(=]
= 2 £ 8
S 8 2 9 3
S @® £ E £ &
Type s [72) = N > 2 Demand dynamics
> DDR4 demand primarily driven by consumer (PCs, laptops, mobile, etc.), server and data
DDR4 X X X center market
> Adoption in the industrial market in the very early stages
> Mainstream DRAM memory in industrial and mass market
DDR3 X X X X X X
> Demand continues to be strong for both Low-power (LP) and regular versions
> Older designs, not used for new applications
DDR2 X X X X X
> Growth driven by ASP increases and unit volume
> Legacy designs
DDR1 X X X .g Y s ; ;
> Slight growth, driven by ASP increases
SDRAM X X X > Overall flat to declining technology
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I Q3'19 and Expected DRAM POS Trends — by Region

Metrics |Region| 2017 2018 2019 [2019RR| Y19RR/Y'18 | Y'1ORR/ Y'17 Q3'18 Q2'19 Q3'19 QoQ
AMER | $217B | $309B | $113B | $150B -51.3% -308% $9.1B $34B $39B | 148% | -575%
APAC | $434B | $590B | $317B | $422B -284% -26% $166B | $102B | $102B | -03% | -386%
Resale |EMEA $44B $5.5B $25B | $33B -39.3% -240% $14B $0.38B $08B | -56% | -447%
Japan $33B $4.0B $21B | $27B -314% -180% $1.1B $07B $0.7B 27% | -363%
W $728B | $99.3B | $475B | $63.3B -362% -130% $282B | $151B | $156B | 30% | -449%
AMER 238B 254B 1.76B | 2.34B -1.7% -18% 071B 053B 073B | 364% 32%
APAC 1042B | 1034B | 888B | 11.84B 14 6% 136% 282B 286B 349B | 221% | 238%
Units EMEA 156B 168B 121B | 161B -4.0% 33% 043B 040B 042B 50% -28%
Japan 079B 0.70B 047B | 063B -94% -204% 0.18B 0.16B 0.19B | 230% 89%
WW 15.16B | 1525B | 1232B | 1643B 77% 8.3% 413B 395B 483B | 223% | 169%
AMER $9.12 | $1217 | $642 $642 -472% -296% $1296 $6.34 $534 | -158% | -588%
APAC $4.16 $5.71 $3.57 $357 -375% -143% $5.88 $357 $292 | -183%| -504%
ASP EMEA $2.80 $326 $2.06 $2.06 -368% -264% $326 $2.06 $186 |-101%| -432%
Japan $420 $572 $4.33 $433 -243% 31% $642 $450 $376 |-165%| -415%
WW $4.80 $651 $3.85 $385 -408% -19.7% $6.84 $3.83 $322 | -158% | -529%
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] DRAM QoQ Units/ASP Trends by Region

ASP erosion continues for all regions however, increase in units sales stabilize DRAM
revenue
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WW Sales, ASP and Units Trends for DRAM — QoQ Trend
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I America Sales, ASP and Units Trends for DRAM
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I Distribution of DRAM Market Revenue WW *by Architecture
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I DRAM Technology Evolution
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] DRAM CapEx
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I DRAM Revenue and Forecast

The DRAM market is forecasted to reach it's peak revenue in 2022 of $135 billion
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] DRAM Supply Dynamics

> Inventories still high, due to continued Global DRAM capital spending from 2009 to 2019 (in billion U.S. dollars)
oversupply, prices have dropped 16% in ®
3Q19.

> High inventory levels expected to continue in
2020, mixed forecasts on recovery

> Chinese manufacturer CXMT ramping up 15
production but will still be limited :

> End demand will determine market

stabilization .
> US/China trade war continues to effect
demand ! 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019°
Source § .}ddl_i?n.allnl'unnaﬁan:
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I DRAM Supplier Market Share — Tier 2 Players
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] 2018 and 2016 DRAM Usage: WW and Americas

2018

'

2018

Market Segment Y2016 Y2018 YoY
Auto $0.6 $1.5 151.0%
Communications $16.6 $36.3 119.0%
Computer $19.9 $51.4 157.7%
Consumer $3.1 $7.4 135.4%
Gowmt. $0.1 $0.5 248.1%
Industrial $0.8 $2.3 186.2%
Total $41.2 $99.3 141.2%
Sales in $B
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Market Segment Y2016 Y2018 YoY

Auto $0.1 $0.4 187.6%
Communications $3.7 $10.2 172.0%
Computer $5.4 $17.6 224.2%
Consumer $0.5 $1.4 213.4%
Gout. $0.1 $0.4 234.5%
Industrial $0.3 $0.9 221.6%
Total $10.2 $30.9 204.1%

Sales in $B
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Q4'19 and YTD2019: NAND Flash Trends
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] NAND Flash Market Summary

> NAND demand showed stronger growth than expected driven by mobile

> Decline in ASP's in Q3'19
> Continued decline but should slow in Q4 due to supply, forecasted to rebound in 2020

> Supply Dynamics
> Customers still running thru inventory built up due to external uncertainties
> The NAND flash market continues to be affected by the Japan/Korea trade war

> New smartphone launches will help NAND market in 2020
> Toshiba Memory Official Rebranded to Kioxia (kee-ox-ee-uh) October 1, 2019
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I NAND Flash Market — Growth by Region

NAND Flash Memory Market -« Growth Rate by Region (2019-2024)
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SkyHigh Memory: Cypress and SK Hynix System ICJoint Venture

For NAND Flash Business

> Joint venture: Owned 60% by SK Hynix System IC and
40% by Cypress

> Will manufacture and sell Cypress’ existing single-level
cell (SLC) NAND products

> Continued investments in next-generation NAND
products

> Available through Arrow starting April 1st, 2019
> Cypress will reject any NAND order placed after this date

> POs for NAND (SkyHigh Memory) must not be combined
with Cypress products

NA\OW | Corporate

SkyHigh Memory
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] Arrow NAND Flash Portfolio

@ 8w
2 G 8
0 e X
Cards X X X X
eMMC X X X X X X X X
SSDs X X X X X X X X
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Metrics |Region| 2017 2018 2019 |2019RR| Y'19RR/Y'18 | Y19RR/ Y'17 Q3'18
AMER | $190B | $201B | $85B | $114B -43.5% -402% $5.5B $29B | $30B | 62% | -447%
APAC | $247B | $302B | $178B | $23.7B -216% -40% $8.1B $57B | $63B | 99% | -23.1%
Resale |EMEA $16B $19B $14B | $1.8B -22% 18.7% $0.5B $04B | $05B | 214% 41%
Japan $20B $20B $11B | $15B -267% -266% $0.5B $04B | $04B | 107% | -261%
WwW $472B | $542B | $28.8B | $384B -292% -18.7% $146B | $93B |$102B| 93% | -304%
AMER 1.78B 199B 216B | 288B 44 8% 61.1% 045B 072B | 085B | 175% | 888%
APAC 681B 6.77B 479B | 639B -56% -62% 1.89B 159B | 181B | 139% | -42%
Units EMEA 084B 0.92B 064B | 085B -72% 1.3% 024B 022B | 022B | 3.1% -68%
Japan 1.56B 152B 037B | 050B -675% -68.3% 048B 013B | 014B | 13.7% | -698%
WwW 1101B | 1120B | 796B | 1061B -52% -36% 305B 265B | 302B | 140% | -10%
AMER | $1063 | $10.13 | $395 $3.95 -61.0% -629% $1223 $396 | $358 | -96% | -70.7%
APAC $363 $4 47 $3.71 $3.71 -169% 24% $4.31 $358 | $346 | -35% | -197%
ASP EMEA $184 $205 $2.16 $2.16 55% 171% $202 $191 $225 | 177% | 116%
Japan $127 $1.31 $295 $295 1255% 1319% $1.13 $283 | $275 | -26% | 1444%
Ww $429 $4.84 $362 $362 -25.3% -157% $4.79 $352 | $337 | -41% | -297%

NA\OW  Corporate

I Q3'19 and YTD 2019 NAND Flash Trends — by Region
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WW QoQ Sales, ASP and Units Trends for NAND Flash

—®— Sales —@— Units —®— ASP

20%
15.9%

14.8%

15%

10%

5%

0%

-5%

% Growth

-10%:

-15%

-20%

-20.8%
2017 2017 Q2 2017 Q3 2017 Q4 2018 Q1 2018 Q2 2018 Q3 2018 Q4 2019 1 201902 2019 Q3

-25%
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NAND QoQ Units/ASP Trends by Region

Increase in Units mostly responsible for increase in sales. NAND prices decreased further
for all regions except EMEA (+17.7% QoQ gains in prices)

——AMER —o-AFAC —e—EMEA —a—Japan —a—AMER —o—APAC —~a-EMEA —e-Japan

1.28

1.08

.88

Units (Billions)

0.68

0.48

0.37 0.37 vids I 5
.- & 00 ora 024 0,24 -5 : 2 & —F
o018 )27 o \._‘_-'—.__‘_"______. 1.23
| 13 014

0.08 Q117 Q217 Q317 Q417  Q1'18 Q218 Q318 Q418 Q119 Q219 0319
ai'17 Q2'17 Q3'17 04'17 0118 Q218 Q3'18 Q4'18 01'19 0219 0319

0.28
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l NAND Bit Share by Application

Mobile continues to dominate share in Q3

NAND bit share by applicaton worldwide in 2019
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} NAND Flash Technology Roadmap

N\N\OW | Corporate

Manufacturers

2014

2015 | 2016 2017 2018 2019 2020 | 2021 2022

Z-NAND (Z-55D for NVDIMM, 3D V-NAND Cell)
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dicron (inteD
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v e ey

16nm

1Z
O
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32T 64T 96T 1287 - 1927

Shynix

2.

Integration
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Gate Matenials
(CoSi/MiSi — W)
.
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] NAND Die Costs
2018/2019/2020 NAND Die Costs

Does not include packaging, Final test, module costs

o Rl . L L
A .\\. ,\\, Y & » o .\\. .\\, «\. 4\\. \, @- q,\v O
O S I S S G I A er° s ~€“3’
%) (%) © =) 9 ) o o of o
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] NAND Flash Density Trends

NAND Flash Density Growth frend

LAYER COUNT OF 3D NAND CELL VS. YEAR

R COUNT

LAYE
\
%
\

YEAR
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NAND Bit Demand

Forecast hopeful 5G rollout will increase end demand in mobile market

i maas e Estimated number of Mobile 5G Connections: in

350

= = Billion, Global, 2021-2025
300 =

250

if

150 05
50 55D
=
T 2001 202 2023 2004 2025
0 Source: GSMA \
2015 2016 2017 2018 2019 W
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I NAND Market Revenue and Forecast

Annual revenue and forecast

The NAND market is forecasted to decrease -18% to $48.7 billion in 2019

$80 60%
$60 30%
8 3
oo "
(m )] =]
$20 -30%
$0 - - - -60%
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
ww.yolefr mmmRevenue  —=—Revenue growth © 2019 Yole Développement
Inventory leveling off in Q419 with mobile end market increase forecasted for 2020
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m Others
H Intel

W SK Hynix
W Micron

® SanDisk/WD

® Toshiba

B Samsung

94,0 pASCETRVRETTN R %102

%6'9%6'L HE'ET NEGEST %L

*Q3 statista data not yet available

| NAND Supplier Market Share
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] 2018 and 2016 Flash Usage: WW and Americas

= AUTO

= COMM

= COMPUTER
® CONSUMER
= GOVT

= INDUSTRY

Market Segment Y2016 Y2018 YoY
Auto $0.9 $3.9 345.5%
Communications $9.6 $19.9 107.0%
Computer $16.8 $20.2 20.1%
Consumer $4.9 $9.4 93.1%
Gowt. $0.1 $0.3 124.4%
Industrial $1.4 $2.6 89.9%
Total $33.7 $56.4 67.2%
Sales in $B

N\\GOW | Corporate

2018

Market Segment Y2016 Y2018 YoY
Auto $0.3 $1.0 234.4%
Communications $3.2 $6.2 93.8%
Computer $6.8 $9.4 37.7%
Consumer $1.7 $3.1 88.0%
Gowmt. $0.1 $0.2 61.2%
Industrial $0.3 $0.4 42.7%
Total $12.4 $20.4 64.0%
Sales in $B
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Q4'19 and YTD2019: NOR Flash Trends
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NOR Flash Market Summary

NOR flash memory unit sales are down WW in 3Q19, severe price erosion continues to negatively
affect sales revenue for America and APAC

H Sale H Units ASP
30% 24.8% 25.5%
20% 15.1% 14.5%
12.1% e
c 10% 4 5gy 9'3%&3%
S 292 0.5% [9% oay 27% 2.4%
o o/ || o .
S 0% — T T ' T 225 T T T L ;
(.2 -2.6% 08 -2.4% F 3.0% -1.7% 79
5N -10% ’ -4.4%
133% 102 3% G
-20% -
-19.5%
22.7%
-30%
Q2'17 Q3'17 Q4'17 Q1i'18 Q2'18 Q3'18 Q4'18 Q119 Q2'19 Q3'19
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| Arrow NOR Flash Offerings

E-

Spansion
Adesto

Cypress/

X X

Parallel NOR X X

Serial NOR X
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| WW NOR Flash Units by Technology QoQ Trends

1.6bn
1.4bn
1.2bn
n
c 1.0bn
o
S 0.8bn
=
_-2 0.6bn
c
=)
0.4bn
0.2bn
0.0bn

T I =~
04,6 45
ot

M 191.7M212.9M

188.4M

2017 Q1 2017 Q2 201743 201704 2018 Q1 2018Q2 201803 201804 2019 Q1 2019042 201943
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[ Greater than 128 Mb
[0 8Mb &less (>4 Mb)

64 Mb & less (>32 Mb)
B 4 Vb &less (>2 Mb)

32 Mb & less (>16 Mb)
I 2mb&less
B 18 Vb &less (>8 Mb)
I 128 Mb & less (>64 Mb)

Severe price erosion responsible for
revenue decline QoQ and YoY
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I WW Sales, ASP and Units Trends for NOR Flash

—o— Sales —&— Units —&— ASP
30%
24.85% 25.5%
20% _ .
15154 1455
128
o 8.3% 9.3%
: I.
E 3%
2 0% -~ A2H :
o 0.9%
°\° -3.9%
-10%
-12.3%
-20% Saa7i
-19.5% o
2017 Q1 2017 Q2 2017 Q3 2017 Q4 2018 Q1 2018 Q2 2018 Q3 2018 Q4 2013 Q1 2012Q2 2019 Q3
Sales, Units shipped and ASP all down in Q319
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J NOR QoQ Units/ASP Trends by Region

Continued ASP erosion for America and APAC
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Q4'19 and YTD2019: SSD Trends
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I SSD Market Dynamics — 3Q’19

Arrow SSD supplier portfolio

> Adoption of SSDs accelerating as
price/GB gap between SSD and HDD is
closing

> PCle interface is quickly gaining share
due to performance and efficiency
advantages

> HDD replacement with SATA-based SSDs
underway across all embedded
applications

NA\ROW | Corporate

Applications
©
2
Suppliers - s
5 g
—_ c
(&] w
Intel X X
Kingston X X
Micron* X X
PNY X X
Samsung X X
Sandisk*** X X
Silicon
Motion
Swissbit X
Toshiba X X
Virtium X

*: Micron includes Crucial (CPG Division)
**: Samsung announced that it will exit the SATA interface

*** A Western Digital company

Embedded

X X X X X X X X X

NVMe

X X X X X X

X X

Protocol/lnterface

>,<£><><><><SATA

X

X X

SAS

eUSB

x X

Temp

Industrial
Automotive
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Data Growth Trends
175 zettabytes by 2025

Fraud Prevention XaaS

Ecommerce
Deep Learning

Workforce
Automation

Self-Driving Cars
Cryptocurrency
Automated

Manufacturing

Soclal Media

5G Connectivity
Internet of

a Things
B Dynamic Pricing
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Artificial
Intelligence

Machine
Leamning

30 Trends
Driving Data
Growth

Drones

eSports

Virtual &
Augmented
Reality
Personalized
Medicine

Big Data & Real-
Time Analytics

Online
Education &
Healthcare

Media Delivery

Streaming
Real-Time Inventory

Smart Home

Programmatic
Advertising

Smart Ag

Genomic
Analysis

Surveillance

Wearables

tf«ll’lc ron
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I Data Growth Trends

Annual size of the global datasphere

Annual Size of the Global Datasphere 175 ZB
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I Storage Annual Exabyte Shipments

Data Center SSD __ i
34% CAGR

Capacity Enterprise HDD

11% CAGR

5
£
5
g
>
8
E
g

C2023
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SSD Price Trend and Forecast

$1.11 Average Contract Price for PC-Client OEM $SDs, 1Q16-2Q19

3-bit MLC US%150
Launching

(‘12.12)

86
b Us$100
CAGR -28% 4-bit MILC
oeh, Launching
‘18.08
CAGR -5% ( ) USs$50
From 2016 to 2018
[ $0.35 ' CAGR -24%
50.29 £0.26 From 2018 to 2022¢ uUsso
[k 1Q16 2Q16 3Q16 4Q16 1Q17 2Q17 3Q17 4Q17 1Q18 2Q18 3Q18 4Q18 1Q19 2Q19
50.18
$0.13 $0.11 —TLC SATA 256GB ——TLC SATA 512GB
x 50.08 -TLC PCle-Value Grade 256GB —TLC PCle-Value Grade 512GB
2012 2013 2014 2015 2016 2017 2018 2019F 2020¢ 2021F 2022F Source: TrendForce, May, 2019
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I SSD Market Size Forecast
In USD billions

Global Solid-State Drive (SSD) Market Size Through

2017 to 2024 (in USD Billion)

o |l““ IIIIII |||||| |||||| |||||| I““I |““‘ ||||||

2016 2017 2018 2019 2020 2021 2022 2023 2024
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] Ww Byte Shipments
By Storage Media Type

Worldwide Byte Shipments by Storage Media Type Share Worldwide Byte Shipments into the Enterprise
55 Core and Edge by Storage Media Type
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SSD Form Factors

Enterprise and
Datacenter SSD Form
Factor (EDSFF)

> Comes in three sizes for PCle x4, x8, x16
links

> The smallest variant is 23.88mm wide,
about the same size as a M.2 connector.
The widest 4C variant is 57.02mm wide

N\N\OW | Corporate

L

M.2 SSD

(22 mm x 80 mm (22 mm x 60 mm
single-sided) double-sided)

> Comes with both traditional SATA or PCle
connectivity

> Designed to work with the AHCI or NVMe
protocols

> Notebooks, ultrabook's and gaining
popularity on motherboards

v

TR T TS
&

2.5-inch SATA SSD

Only comes in the SATA interface > Primarily used for HDD

replacement to improve speed
Does not use Cables, fits direCtly into and genera| System performance
a slot

Used in digital signs, point-of-sale
devices, retail kiosks and
multifunctional printers
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SSD Interfaces — PCle, SATA and SAS

Enterprise SSD Units Shipped by Form Factor (MM)

28 PCle/NWe
26 » SATA

24 IDC nﬂmﬂs PCle to grow
2 : at 54% CAGR through 2022 "SAS

-1

) 0 Q <
S o o S

Source: IDC Forecast Wells Fargo Securites LLC

o

5
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$24,000

Enterprise SSD Revenue by Form Factor ($ in Millions)

* PCle
m— SATA
— SAS
— (ther
== ==« Storage-Class Memory SSDs

$5,774 $7,502

2017 2018E 2019 2020 2021E 2022
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I SSD Quarterly Revenue and Units Shipped

SSD revenue down

Enterprise SSD - Quarterly Revenue & Units Shipped (Millions) Client SSD - Quarterly Revenue & Units Shipped (Millions)
$4,500 12 $3,500 60
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Source: IDC TrendFocus; Wells Fargo S g, LLC Source: IDC; TrendFocus; Wells Fargo Securities, LLG

N\GWV | Corporate \/ | FiveYears Out | 67

Source: Blocks and Files



SSD Units Shipped WW by Supplier

Samsung losing share, Western Digital and Kingston gaining

® Samsung @ SanDisk/WDC Intel @ Toshiba @ Micron ' SKHynix @ Kingston @ Lite-On
@ Transcend @ ADATA @ 0OCZ @ HGST @ Seagate @ Others
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} NAND Flash Capacity by Application

SSDs expected to continue dominance as outpace growth
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] WW Shipments of HDD and SSD

In millions

SSD and HDD unit shipment forecast

2018 2017 2019 2020 2021

Units 114
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I Enterprise SSD to Outgrow Overall SSD Market

55D s Exploding

S0¢/GB
NAND Price/GB Capacity (EB) o
B
£
25¢/GB ul 200
5
E
B sHNIL
2015 2017 2019 2021(F) 2015 2017 2018 2021(F)
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All-Flash Arrays m 1H 2019

Refresh legacy primary
storage (driver)

Provide private cloud or
cloud-like services
(driver)

Policy-based automated
tiering (feature)

Built-in storage analytics
(feature)

Eliminate storage
performance issues
(driver)

Workload performance
QoS (feature)

NA\ROW | Corporate

19%

6%

5%

7%

23%

13%

33%

10%

8%

1%

31%

15%

+74%

+66%

+60%

+57%

+35%

+13%

I Top Growth Trends Among Flash Buyers

Refresh legacy primary
storage (driver)

Provide private cloud or
cloud-like services
(driver)

Improve existing

application or database
performance (driver)

Cloud integration
(feature)

Ease of use (feature)

Capacity scalability
(feature)

20%

6%

16%

12%

31%

37%

35%

8%

19%

14%

35%

41%

+75%

+33%

+19%

+17%

+13%

+11%
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