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OcHoBaHa B 2003 B pe3ynbraTe CIMAHMA NPOU3BOATCBA }KECTKUX
nuckos IBM, komnanuu-cosaatens HDD, v Hitachi, Ltd (“Hitachi”)

MpnobpeteHa Western Digital 8 2012

[onoBHOM odpuc HaxoamnTca B CaH Xoce, KannpopHus
Bo Bcem mupe pabotaet okosno 38,000 coTpyaHUKOB
Bonee 5,200 gencreytowmx nateHtos (YE2013)

[NMpon3BoAUT MHHOBALMOHHbIE MPOAYKTbI: }KeCTKUe ANCKMN,
TBEPAOTE/IbHbIE HAKONUTE/IN CEPBEPHOINO KNacCCa, CUCTEMbI XPaHEHUA
n CepBUCHI
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UHAYCTPUA XpaHEHUA NO COCTOAHUIO HA Hayano 2017 r.
(KBapTanbHas Bbipyyka B $ mnpa)

$4.7
$3.9"
I I . o - -
Western Digital. SAMSUNG TOSHIBA @) scacate AMicron ymx

*Toshiba revenue from CQ4’16
Source: Company website; Public filings; analyst reports; S&P Capital 1Q



CAMDIE CUABHBIE NATEHTHBIE NOPT®EAU B MUPE
“|EEE Power Six”

Google Inc. 18554

Apple Inc.

Western Digital Corp.
Qualcomm Inc.
Facebook Inc.

Ford Motor Co.

Intel Corp.

AbbVie Inc.

Flex Ltd.

IBM

Samsung Electronics Co. 2472

Micron Technology Inc. 661

Seagate Technology PLC 250

=\

Source: 2016 IEEE http://spectrum.ieee.org/static/interactive-patent-power-2016
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AOAA PbIHKA NAND
(Q2 CY2016)

[CATEGORY
NAME]

[VALUE] WDC-Toshiba
NMOCTABAAIOT
[CATEGORY 3 -
NAME] camMbiu 60ABLUOMU
[VALUE]
06bem NAND Ha
[CATEGORY PblHKE
NAME]
[VALUE]

[CATEGORY
NAME]

[VALUE]
Source: TRENDFOCUS CQ4'16



KUAMMaHAMXKAPO (5895m)
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Aeduuut NAND

MNPOrHo3
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Source: Gartner, Forward Insights, 2017



YOKKAICHI: KPYNMHEMULUASA KY3HULA NAND
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30Hbl ®OKYCA TEXHOAOITMU HDD
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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First 1TB 2M HOI.JI' MTBF Shingled First 10 TB :llr)sl'r) 1220':1; TDMR HAMR
First PMR  HDD 2007 Lope E’“e’g{)'ﬁ HDD Recording HDD 2015 2018 2019
2006  TMR Head Channel 2018
2007 o— o 2009 Enhanced Interface Dual
Eco-Friendly  Self-Servo Cont%: ?ensor Voltage  stage
p . Helium Control  Actuator HDD Health
reen HDD Write ®
2008 2008 o— o Technology @— 2014 2014 Management
., . 2012 First 8 TB First 14 TB Multi-Spindle &
7mm 2.5 Dynamic ) ._. ._ HDD 2014 HDD 2017 S Hybrid Devices
HDD 2010  Fly-Height Exchange-  First 7 Disk  Media and Qo 2020
2010 Coupled  Capacity NV Cache Enhancement
Composite  Enterprise 2013 .
Media 2013 Logical Head

Source: WDC estimates
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HelioSeal® HDDs: 4 ropa cnycTa

* OTtrpyXeHo >20 MH reanesbiX AUCKOB

— 1-0e nokonenne He® nossonunno OTrpy3nTb H6oblIOe KONNYECTBO
ANCKOB 3aKad34NKaM

— . 8
T 2-0e nokoneHue He® noareepaAnno NPUHATME PbIHKOM

Disk Rotation i
Platters Helium — CnepytoLLme NOKoMeHUA co34atoT HONbLUYIO eMKOCTb U

npon3BoanTe/IbHOCTb

* [IpUHATME PbIHKOM

— YcTaHOBANEHDbI B KPYNMHENLIME AaTa LLEHTPbI MUpa

— MoarteepkaeHHoe npesocxoacteso TCO

— MoaTBepKAeHHbIM NOKa3aTenb HapaboTKM Ha OTKa3 B 2.5M
Helium - 7 Disk 4acos™**

= Ha 4°C meHblle TemnepaTtypa
= Ha 23% meHbLue n0Tpe6neHme‘ * CI'IpOC Ha BbICOKUE EMKOCTU NPOAONKAET PACTU

**2.5M hours to be demonstrated through ALORT after LVM
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Jlydwinm Kectkmm auck 6onbioro ob6vema

MakKCcuMMaJibHbIN 500/0
obbeM 12TB Bonblue 06bem*

MuHMManbHoe 549,
SHepronorTpebneHue Menbiue

3HepronoTpebnenne™

MakcMMasnibHas 25%
HaAe>XHOCTb 2.5My MTBF YT ———
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