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INTEL" DC SSD

Cepren JIbicOKOObINIKA



OTKA3 OT OTBETCTBERHOCTH

MATEPUANBI NPEAOCTABNAIOTCA NO NPUHLMUNY “KAK ECTb", BE3 KAKUX-IMBO AABHbIX UMW NOAPA3YMEBAEMbIX FAPAHTUIA, BK/IIQYASR, B YUCIE
NPOYErO, FAPAHTUA B OTHOLWEHUU UX PbIHOYHbIX KAYECTB, HEHAPYLIEHMA MPAB HA WHTENNEKTYAJIbHYIO COBCTBEHHOCTb WU
NMPUTOAHOCTU K UCNONB3OBAHUIO B TEX UNU UHBIX KOHKPETHbLIX LEENAX. HU NMPU KAKUX OBCTOATENBCTBAX KOPMOPALUMUA INTEL WK EE
NOCTABLUMKMA HE HECYT KAKOW-NMBO OTBETCTBEHHOCTWU 3A VUIEPE (BK/IKOYARA, B YUCNE NPQYErO, YNYWEHHYIO BbIFOAY, NOCNEACTBUA
NPUOCTAHOBKW NPEANPUHUMATENLCKOWU AEATENBHOCTU UNU NOTEPKO JAHHbIX), BbITEKAIOWMIA U3 ®AKTA UCNONb3OBAHUA MATEPUANOB,
NMBO HEBO3MOXHOCTU UX UCMONBb30BATL, HTO PACIMPOCTPAHAETCA U HA TE CNYHAKU, KOTAA KOPMOPALMA INTEL Bbl/IA NMPEAYNPEXAEHA O
BO3MOXHOCTU HAHECEHMUA TAKOIO YUIEPBA. YMUTBIBAS, YTO 3AKOHOAATENLCTBO, AEWUCTBYIOWEE B PAAE IOPUCAMKUMIWA, HE OONYCKAET
OrPAHUYEHMA MU OTKA3A OT OTBETCTBEHHOCTM 3A NOBOYHbIA U KOCBEHHbIW YLWEPB, U3N0XEHHOE BbIWE NONOXEHUE MOXET K BAM HE
OTHOCUTBLCA.

Kopnopauus Intel 1 ee nocTaBWUKM He rapaHTUPYIOT TOMHOCTU WUNU NONHOThLI TEKCTOBOW UNKU rpaduveckoin MHGOPMaLMUU, CCbINIOK U MHOTO COfepaHuMA
MaTepuanoe. Kopnopauus Intel Bnpage B nio6oe BpemMa 1 6e3 npesBapUTeNbHOTO YBEAOMNEHUA BHOCUTL N06bIe M3MEHEHUA B YKa3aHHbIe MaTepuansl, a PaBHO
1 B NPOAYKLMIO, ONUCaHUEM KOTOPOI OHU cnyxKaT. Kopnopauusa Intel He 6epeT Ha ceba Kakux-nMb6o 06a3aTeNbCTB NO O6HOBNEHUIO MaTEPUANOB.

Mchopmaumn O TecTtax NPpOM3BOAUTENBHOCTUM NpeaHa3HaYeHa WUCKAKYUTEeNbHO AnA CcneuyuanucTos B obnactu KOMnblOTepHOﬁ TEXHUKU U NPOrpaMMHOro
obecneuveHun, obnagarowmx COQTBETCTBYHOWUMU TEXHUYECKUMU 3HAHUAMMWU. FonynaTenﬂM npu npnoﬁpeTeHmn KOMNbIOTEPHBIX CUCTEM UMK KOMMNOHEHTOB
NOMUMO NPOU3BOAUTENIbHOCT CNefYeT TaKKe YH4UTbIBaTbk U UHbI€ XapPaKTePUCTUKKU COOTBETCTBYHOWUX CUCTEM U KOMMNOHEHTOB.

TecTbl NPOU3BOAUTENBLHOCTU U PEUTUHINA U3MEPEHbI HAa KOHKPETHbIX KOMMBbIOTEPHbIX CUCTEMAX WM/MAN KOMMOHEHTAaX WU OTPaMKalT NPUGNU3UTENbHYIO
NPOU3BOAUTENLHOCTE NPOAYKTOB Kopnopauuu Intel B eguHMuax AaHHbIX TecToB. Jllo6oe OTIMHME B annapaTHbIX MAXM NPOTrPaMMHBIX KOMMOHEHTax WAu
KOHOUrypaumMmM MOMET MOBNUATL HAa pe3ynbTaTbl M3IMEPEeHWUW. JLONONHUTENbHYD UHGOPMALMIO MO TecTaM NPOU3BOAUTENBHOCTU WU NPOU3BOAUTENLHOCTU
nNpPoAyKTOB Kopnopauuu Intel MOXHO y3HaTb no appecy:
http://www.intel.com/performance/resources/benchmark_limitations.htm

TecTbl TPETbUX CTOPOH: Kopnopauua Intel He KOHTPONUPYET U He NPOBEPAET NPOBEAEHUE U PE3YNbTaTbl TECTOB TPETHUX CTOPOH UK NYGNMKALMW PE3YNbTaTOB

TeCTOB B UHTEPHETE Ha KOTOpble €CTb CChbINIKKU B aToun npeseHTauunu. Kopnopaumn Intel npeanaraeT BCeM 3aMHTepeCOoBaHHbIM NOCETUTL YKa3aHHbIE€ UHTEPHET-
CTpaHuUubl U y6e.um'bcn B TOM 4TO AaHHbl€ TeCTOB TOYHO OTPaXakoT NPOU3IBOAUTENBHOCTb CUCTEM NpeanaraeMblx Ha pblHKe.
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http://www.intel.com/performance/resources/benchmark_limitations.htm

INTEL" IS INVESTING IN TWO TECHNOLOGIES

yard Disk Driye

INTEL® OPTANE”
TECHNOLOGY

HIGHER
PERFORMANCE

Working storage
and memory

INTEL" 3D NAND
TECHNOLOGY

LOWER COST AND
HIGHER DENSITY

Bulk storage

“WARM DATA"

(et 3D NAND s

LOWER COST DELAY MORE

‘ INTEL" INNOVATION DAY | 4
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INTEL" 30 NAND 5D
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Intel® SSD DC
P45xx/P46xx Series t BX

/f 1\
)JTAAT

Intel® SSD DC
$45xx/S46xx Series (| )

Capacity U.2, 4TB m.2

More IOPS/TB vs. Sata SSD

Capacity 2.5"”, 2TB m.2

Better AFR than HDD$

*Other names and brands may be claimed as the property of others
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PLATFORM STORAGE FORM FACTOR PROGRESS

Grantle P
(Haswell SP, Broadwell SP) (Skylake SP, Cascade Lake SP)

Grantley Purley Purley Refresh Whitley
Performance Up to 8x U.2 15mm Up to 24x U.2 15mm Up to 24x U.2 15mm 16x E1.S or U.2 15mm
storage on CPU through CPU, Intel® VMD through CPU, Intel® VMD
Caching AIC AlCorU.2 15mm AlCorU.2 15mm U2 15mm, E1.S
Capacity Tier SATA 2.5in SATA or U.2 15mm U.2 15mm E1.L or U.2 15mm
Boot SATA M.2 SATA or NVMe* M.2 SATA or NVMe* M.2 NVMe*M.2 or E1.S
:—N i X : = =i
@ y . _ . 1 E1L

:g"———*_" . —~— .
If' —— \% I E1l S EDSFF 1U Long updated to E1.L

EDSFF 1U Short updated to E1.S
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EDSFF “RULER™. INTEL IS LEADING A REVOLUTIONARY FORM FACTOR.

Goal to maximizestorage

"?Sg:c))lrj: (::nies efficiency by defining Brcl)ac;l, dynsmic ralnge (')fh
P revolutionary industry solutions that scales wit

ki herl i
working together e T Ay N new interface speeds

AHEALTHY ECOSYSTEM

———  ODM/OEMsolutions — SSD Suppliers

intel"’ d4icron

inspur C35QCT SUPERIchR\i TOSHIBA Western Digital.

* Other names and brands may be claimed as the property of others
INTEL" INNOVATION DAY



https://edsffspec.org/

EDSFF: INTEL IS BUILDING THE MOST ROBUST “RULER™ PORTFOLID

E1.L 9.5mm E1.L 18mm E1S
— s Capacity Scaling.
* Upto 32 E1.L 9.5mm drives per 1U2
« Up to 48 E1.S drives per 1U?2

Thermal Efficiency.

* Up to 2x less airflow needed per E1.L 9.5mm SSD vs.

U.2 15mm?3
* Up to 3x less airflow needed per E1.S SSD vs. U.2 7mm?3

2018 2019 020 2021 - am
Enhanced Serviceability.
mi.2 EM.2 AIC EDSFF EDSFF-5
* Fully front serviceable with integrated pull latch
* Integrated, programmable LEDs
* Remote, drive specific power cycling

Future Ready.

* x4, x8, x16 support, ready for PCle* 4.0 and 5.0%

DC PCle* S5D GB SAM Form Factor by GB Shipped!

100%

EDSFF 45% of Data Center Serviceable
Available Market (SAM) by 2022

1Source: Intel NSG Market Forecast, Q2'18

2 Source — EDSFF form factor specifications shown at edsffspec.org
3 Source - Intel. Results have been estimated or simulated using internal analysis or architecture simulation or modeling, and provided for informational purposes. Comparing airflow required to maintain equivalent temperature of a 4TB U.2

15mm Intel® SSD DC P4500 to a 4TB “Ruler” form factor for Intel® SSD DC P4500. Simulation involves three drives for each form factor in a sheet metal representation of a server, 12.5mm pitch for “Ruler” form factor, 1000m elevation, limiting
SSD on case temp of 70C or thermal throttling performance, whichever comes first. 5C guard band. Results used as a proxy for airflow anticipated on EDSFF spec compliant “Ruler” form factor Intel® SSD P4510.

4 EDSFF Future Ready -
*QOther names and brands may be claimed as the property of others.
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CHANGING DATA NEEDS HAVE EXPOSED STORAGE & MEMORY GAPS

> Working set scaling is limited DRAM
(—

=

= Capacity Gap O
E, Performance Gap o

g Lower performance/$

limits value of stored data NAND $SD

\}
Cost Gap =
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INTEL™ OPTANE™ TECHNOLOGY+ INTEL" QLC TECHNOLOGY FILL THE GAPS

- _E_
(=

(=)

- Enable new insightswith ° ™ R |

[ h ‘

== bigger, more affordable INTEL OPTANE DC LN L,

)

PERSISTENT MEMORY S

memory

L
|

il
==

7

-

INTEL'OPTANE™SSD .|

W Break through bottlenecks

-

W 0P

-
el
z
=
memory.

{

» * " toincrease value of storage data DCP4300X »3 e
= N
= -
©  Cost-optimized SSDs enable INTEL"QLC
== storage consolidation and

acceleration 3D NANDSSD
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APORTFOLIO OF SOLUTION COMPONENTS

— YESTERDAY TODAY ~ TOMORROW

CPU CPU CPU CPU CPU CPU

HDD HDD 3D NAND 3D NAND 3D NAND

HDD HDD 3D NAND 3D NAND

3D NAND 3D NAND

INTEL" INNOVATION DAY | o




INTEL" 550 PORTFOLIO

Intel® SSDs for Data Center Intel® SSDs for Client

Short Name Short Name

Intel® Optane™ DC SSD Series o
i I Shdont=nS Intel® Optane™ SSD 9 Series Intel® Optane™
Optane PCle DC SSD ) p
) High performance Optane SSD 9
(Performance) (DC Series)
Intel® SSD D7 Series

_ Intel® SSD D7 Intel® Optane™ SSD 8 Series
(Mixed workloa’\? and standard endurance

Intel® Optane™

VMe/PCle) (D7 Series) Smaller FF, low power SSD 8

Intel® SSD D5 Series .
QLC PCle Intel® SSD D5 Intel® SSD 7 Series

) - (D5 Series) Performance PCle 3D NAND

(Capacity Optimized)

Intel® SSD D3 Series )
Loy Intel® SSD D3 Intel® SSD 6 Series

i Mainstream PCle

(SATA) (D3 Series)

Intel® SSD D1 Series
Intel® SSD D1 Intel® SSD 5 Series
Value Performance

(D1 Series) SATA Intel® SSD 5
(DC Entry Level PCle/SATA)

Tiered by segment, interface, endurance and performance Tiered by Performance

This change impacts all products launching after
June 2018. We will not change products that
launched before that timeframe.

*Other names and brands may be claimed as the property of others.

INTEL" INNOVATION DAY
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INTEL" 550 PORTFOLIO

Intel® SSDs for Data Center

Short Name

Intel® Optane™ DC SSD Series Intel® Optane™
Optane PCle DC SSD
(Performance) (DC Series)

® .
Intel® SSD D7 Series Intel® SSD D7

(Mixed workloa’\? and standard endurance

VVMe/PCle) (D7 Series)

Intel® SSD D5 Series
QLC PCle
(Capacity Optimized)

Intel® SSD D5
(D5 Series)

Intel® SSD D3 Series
Legacy
(SATA)

Intel® SSD D3
(D3 Series)

Intel® SSD D1 Series
Value Performance Inigh 350 U1
(D1 Series)
(DC Entry Level PCle/SATA)

Tiered by segment, interface, endurance and performance

This change impacts all products launching after
June 2018. We will not change products that
launched before that timeframe.

*Other names and brands may be claimed as the property of others.

INTEL" INNOVATION DAY
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NAMING GUIDANCE: INTEL" OPTANE ™ DATA CENTER S3D

INTEL™ OPTANE™ DC S3D XJ000X SERIES

Product Series Endurance Controller Generation Special (customer / Unique Technology
product)
DC = Intel® Optane™ P = PCle* / NVMe* 7 = High 3 = 34 Gen Controllers = 1st media on 0 = Normal = Intel® Optane™
Technology Endurance controller technology
(30 DWPD)
D = Dual Port NVMe | 8 = Very High 4 = 4™ Gen Controllers 1 = 15t refresh or 2nd 1 = Low Power
Endurance media on same
(60 DWPD) controller
5 = 5th Gen Controller 2 =2 refresh or 3" | 2= Performance
media on same Optimized
controller

*Other names and brands may be claimed as the property of others.
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Product Series

NAMING GUIDANCE: INTEL" 3 DATA CENTER

INTEL" $5D DX-X000! SERIES

Controller
Generation

Endurance and
Performance

Special (customer /
product)

Unique Technology

DC = Intel® Optane™ S = SATA 3=34Gen 1 = Entry DC, Boot = 1t media on 0 = Normal = Intel® Optane™
Technology Controllers controller technology
D7 = Mixed workload / P = PCle*/ 4 = 4t Gen 3 = Value 1 = 1strefresh or 1 = Low Power
standard endurance NVMe* Controllers Endurance 2"d media on same
controller

D5 = Capacity D = Dual Port 5 =5t Gen 5 = Standard 2 = 2™ refresh or 2= Performance
Optimized NVMe Controller Endurance 3 media on same Optimized

<1/<2 DWPD (P/S) controller
D3 = Legacy 6 = Medium = large Size

Endurance / Mixed Coarse U

Workload (16K or 64K)

3 DWPD See Product News
D1 = Value 7 = High Endurance 8 = PCle x8 AIC
Performance / boot ~10 DWPD

8 = Very High

Endurance

*Other names and brands may be claimed as the property of others.
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INTEL" SSDS FOR DATA GENTER FAMILY

Series Use Case Endurance Interface

November 2018
Intel® (intel) ITEL" OPTANE ™ SSDDC PABOOXSERES
nte Very High Intel® Optane™ DC SSD P4800X: U.2 16mm: 375GB, 750GB, 1.5TB  AIC: 375GB, 750GB, 1.5TB
Optane™ PCle* Gen3
B e i eyl = Intel® Optane™ DC SSD P4800X with IMDT: U.2 15mm: 375GB, 750GB, 1.5TB AIC: 375GB, 750GB, 1.5TB
LowPower  -'™E"  pCer Gen3 Intel® Optane™ DC SSD P4801X: U.2 15mm: 100GB  Intel® Optane™ DC SSD P4801X with IMDT: U.2 15mm: 100GB
AIC - HHHL (CEM3.0
DC P4610: U.2 15mm: 1.6TB, 3.2TB, 6.4TB, 7.68TB ( )
Mid PCle* Gen3 DC P4608: AIC x8: 6.4TB

S U.2 15mm: 1.6TB, 3.2TB, 6.4TB  AIC: 2TB, 4TB

o [ DC P4510: U.2 15mm: 1TB, 2TB, 4TB, 8TB
Standard PCle* Gen3 DC P4500: Ruler: 4TB, 8TB
DC P4500: AIC: 4TB, 8TB
DC P4511: M.2 110mm: 1TB, 2TB m &
Low Power Standard PCle* Gen3
DC P4501: 2.5": 500GB, 1TB, 2TB, 4TB b M.2 80mm
D3-54610: 2.5": 240GB, 480GE, 960GB, 1.92TB, 3.84TB M.2 110mm
Mid SATA Il
DC-S4600: 25" 240GB, 480GB, 960GB, 1.92TB, 3.84TB
D3 Server D3-54510: 2.5": 240GB, 480GB, 960GB, 1.92TB, 3.84TB
Performance
Standard SATA Il DC-S4500: 2.5": 240GB, 480GE, 960GB, 1.92TB, 3.84TB _
DC $3520: M.2 80mm: 150GB, 240GB, 480GB, 760GB, 960GB i ;

. PCle* Gen3 DC-P3100: M.2 80mm: 128GB, 256GB, 512GB, 1TB — U.2 15mm

D1 Value
Performance SATA I DCS3110; 2.5" 128GB, 256GB, 512GB M.2 80mm: 128GB, 256GB, 512GB
E7 tf;:é“ ::';';'acl) Standard SATA I E 7000s: 2.5" 150GB, 240GB, 480GB, 960GB  M.2 80mm: 150GB, 240GB, 480GB, 960GB -
32-Layer, MLC, 3D NAND M 32-Layer, TLC, 3D NAND 64-Layer, TLC, 3D NAND Intel® Optane™ Technology 23 A 2.5"
*Other names and brands may be claimed as the property of others. w

For more information please visit: https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives.html
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https://www.intel.com/content/www/us/en/products/memory-storage/solid-state-drives.html

INTEL" 350 DATA CENTER DESIGN-IN ROADMAP - PCIE* tva

Series Use Case Endurance Oct Nov Dec Q119 Q2'19 Q3'19 Q419

Intel® Optane™ DC SSD P4800X: U.2 15mm: 375GB, 750GB, 1.5TB
Intel® Optane™ DC SSD P4800X w/ Intel® Memory Drive Technology: U.2 15mm: 375GB, 750GB, 1.5TB

Intel® .
DC Optane™ R
Endurance
Technology
Intel® Optane™ DC SSD P4800X: AIC: 375GB, 750GB, 1.5TB
Intel® Optane™ DC SSD P4800X w/ Intel®* Memory Drive Technology: AlC: 375GB, 750GB, 1.5TB
Mid DC P4610: U.2 15mm: 1.6TB, 3.2TB, 6.4TB, 7.68TB
D7 Server DC P4510: U.2 15mm: 1TB, 2TB, 4TB, 8TB
Performance
Standard
(In Planning) DC P4510: E1.L 9.5mm: TBD
64-Layer, TLC, 3D NAND Intel® Optane™ Technology Qs

INTEL" INNOVATION DAY




INTEL" 35D DATA CENTER DESIGN-IN ROADMAP - PCIE" 2

Series Use Case  Endurance Oct Ty Dec Q1'19 Q2'19 Q3'19 Q4'19

Intel® Optane™ DC SSD P7401X: M.2 80mm: 58GB

Low Power .
DC Intel® Optane™ :E;V High Intel® Optane™ DC SSD P4801X: M.2 110mm: 100GB, 200GB, 375GB
Technology naurance
Intel® Optane™ DC SSD P4801X: U.2 15mm: 100GB
Intel® Optane™ DC SSD P4801X w/ Intel®* Memory Drive Technology: U.2 15mm: 100GB
DC P4511: M.2 110mm: 1TB, 2TB
D7 Low Power Standard
(In Planning) DC P4511: E1.S 5.9mm: TBD
D5-P4326: U.2 15mm: 15.36TB
E1.L-18mm: 15.36TB, E1.L - 9.5mm: 15.36TB
Value
= Performance Value
D5-P4320: U.2 15mm: 7.68TB
D1 Value Value DC P4101: M.2 80mm: 128GB, 256GB, 512GB, 1TB, 2TB
Performance
[l 64-Layer, QLC, 3D NAND 64-Layer, TLC, 3D NAND Intel® Optane™ Technology Qs

INTEL" INNOVATION DAY




INTEL™ 53D DATA CENTER DESIGN-IN ROADMAP - SATA

Series Use Case Endurance

Oct Nov Dec Q119 Q2'19 Q3'19 Q4'19
Mid D3-54610: 2.5": 240GB, 480GB, 960GB, 1.92TB, 3.84TB, 7.68TB!
Server
D3 D3-54510: 2.5": 240GB, 480GB, 960GB, 1.92TB, 3.84TB, 7.68TB1
Performance
Standard
D3-54510: M.2 80mm: 240GB, 480GB, 960GB, 1.92TB1

‘ 64-Layer, TLC, 3D NAND Qs ‘

INTEL" INNOVATION DAY




NPEUMYWLECTBA NPOLYKLUMM INTEL" PCSD
Web Self-Help

FAQ Downloads Guides Videos ARK
g
-/ I v v v v

Languages: English, French, Italian, German, Spanish,
Portuguese, Russian, Chinese, Korean, Japanese

Interactive Support Channels

b

3
3

, China

(

Tsukuba, Japan

.
Bangalore,\_‘ﬁ mz‘.
- ines

India

Phone Email Chat Community Social v
v v Y y y 4
. . . O6ecneyeHue BbICOYANLLEro YPOBHSA NOAAEPKKHU, CPOKYCUMPOBAHHOW Ha peannsauumn
Languages: English, French, Italian, German, Spanish, et e yp ALER » ChAKYCHR P -
e e Arabic, Portuguese, Turkish, Russian, Mandarin, _
Cantonese, Thai, Korean, Vietnamese, Japanese, Bahasa, * Tpenunry Boot camp (TST) u online nhopmaums
English, Hindi, Telugu, Bengali, Malayalam, Tamil, » Intel Application Design & Support Center (ADSC): BO3MO>XHOCTM PaboTbl C HOBbIMU
Sinhalese naatbopmamu, rnyboKme TEXHUYECKME TPEHUHIU, TEXHUYECKUE AEMOHCTPALMU NMPOAYKL MM
Fno6anbHaa TexHM4YECKasa NoaaeprKKa
Hours of Operation: 8x5 Local Language, 24x7 English * ExeHepenbHoe o6HOBNEeHNE MHGOPMALUHK, CNeLnabHble TEeMaTUYeCKMe BCTPEYN U KPyT/ble
CTO/bI
Warranty (1-3 Years) FapaHTus
Advanced Warranty Replacement (AWR) v * 3 ropaStandard Warranty
»  CepBuC paclinpeHHon 3aMeHbl KoMnoHeHToB (Advanced Replacement Services)
Siamelae sy (el sz (ST v e JloKa/ibHbINM CKNag KoMnoHeHToB ana AWR/SWR

INTEL" INNOVATION DAY



https://servicerequestmgmt.intel.com/webticketui/emailpage.aspx?lang=en-us
https://communities.intel.com/community/tech
https://twitter.com/IntelSupport
http://www.intel.com/support
https://downloadcenter.intel.com/
http://ark.intel.com/

Support Home

Select your product

g

Processors

g

Network & I/O

Popular products
7th Generation Intel® Core™ i7 Processors
Intel® Xeon Phi™ Product Family x200

Kaby Lake

Advanced Search

S|

Servers

Q)

Memory and Storage

Intel® Xeon® Processor E7 v4 Family
Intel® High End Desktop Processors

Skylake

Intel's Automated Relational Knowledge-base (ARK) - oTKpbITbi pecypc npoaykuuum Intel

Search specifications

Z
Boards and Kits

Chipsets

Intel® SSD DC P3100 Series
Intel® NUC Kits.

Knights Landing

ind products by feature

Filter processors, solid state drives, server, and RAID products by choosing features and specifications

Get Intel® ARK for your phone or tablet, featuring offline access. Available for Androl

INTEL" INNOVATION DAY




\\

\







