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= What is EDSFF ?
= Mechanical, Electrical and Connector

EDSFF in Storage
= E3.SVv/sU.2
= E1.SVv/s M.2

EDFSS in Memory
= DDR4 DIMM v/s E1.S and E3.S

* EDSFF in Acceleration
= Computational Storage, SMART NIC

© Summary
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EDSFF: Scalable Form Factor

EDSFF: Enterprise and Data-center SSD Form Factor

Storage Memory Acceleration
:;?:\?VZ?L Model NVMe CXL, CCIX, Comp. Storage
OpenCAPI, Gen-Z Smart NIC

SFF-TA-1002 (Connector)

Mechanical Specs

SFF-TA-1006 (E1.S), SFF-TA-1007 (E1.L),  SFF-TA-1008 (E3)

Electrical Specs SFF-TA-1009, SFF-TA-1012, PCle CEM

Test and Manufacturing SFF-TA-1023 (E3 Thermal)

SFF-TA-1017/18/19 (Signal Integrity and Test)

Al/ML ASSP
FPGA based
ASIC based

NAND Flash DDR4, DDR5, SCM

Open standard, now maintained by SNIA: https://www.snia.org/technology-communities/sff/specifications
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https://www.snia.org/technology-communities/sff/specifications
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EDSFF Mechanicals: The Height

EDSFF
N
Eg. Height \E3
1U form-factor 2U form-factor (3-inch)
(Compatible to 1U rack server height 1.75”=44.45mm) (Compatible to 2U raik server h‘eight 3.5”=88.9mm)
TR I
F «
:
Source https://www.snia.org/technology-communities/sff/specifications STORAGE DEVELOPER CONFERENCE

Connector spec SFF-TA-1002
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https://www.snia.org/technology-communities/sff/specifications?combine=SFF-TA-1002
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EDSFF:. Mechanicals: The Length

EDSFF
[ - \
Height
E1 ; E3
(1U form-factors) (2U form-factors)
A A
/ Length | « ” ! Length )
E1.S (1U Short) E1l.L (1U Long) “Ruler E3.S (2U Short) E3.L (2U Long)
(31.5x111.49 mm) (38.4 x 318.75 mm) (76 x 112.75 mm) (76 x 142.2 mm)
r g . - —
«— |
SFF-TA-1006 SFF-TA-1007 A e
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Source https://www.snia.org/technology-communities/sff/specifications, https://www.snia.org/educational-library/edsff-dynamic-family-form-factors-data-center-ssds-2020



https://www.snia.org/technology-communities/sff/specifications
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EDSFF: Mechanicals: The Thickness

EDSFF
N
4 A
E1 Height E3
(1U form-factor) (2U form-factor)
( > A 4 A A
E1.S (1U Short)  lensth E1.L (1U Long) E3.S (2U Short) Length E3.L (2U Long)

(31.5x111.49 mm) (38.4 x 318.75 mm)

Thickness

Thickness
5.9mm/12W F——

8.0mm/16W -

9.5mm/20W

9.5mm/25W:

15mm/20W

25mm/25W

SFF-TA-1007

SFF-TA-1006

Source: https://www.snia.org/sites/default/files/SSSI/OCP%20EDSFF%20JM%20Hands.pdf,
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Thickness

(76 x 112.75 mm) 4 (76 x142.2 mm)

16.8mm/70W

7.5mm/40W

16.8mm/40W

https://www.snia.org/forums/cmsi/knowledge/formfactors
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https://www.snia.org/sites/default/files/SSSI/OCP%20EDSFF%20JM%20Hands.pdf
https://www.snia.org/forums/cmsi/knowledge/formfactors
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Interoperability between EDSFF connectors

Add-in Cards (AlCs)

1C 2C 4C 4C+ 1C (x4)
ﬁ 1C v e e ¥ 56 contacts
&)
2 | 2C v v v v
S 4| v v v v
4C+ v v v v

2C (x8)
84 contacts

L

=~

4C (x16) ;
140 contacts §
2C (x8) 33’

84 contacts ~
1C (x4) é‘.

56 contacts
Source https://www.snia.org/technology-communities/sff/specifications
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https://www.snia.org/technology-communities/sff/specifications?combine=SFF-TA-1002

EDSFF in Storage
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Migrating from U.2 to E3.S
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_ U.2 - 2.5-inch (SFF-8639) “

Scalability » Data: SAS, SATA x4, PCle x4 * Data: up to x16 high speed differential
R il TR * Additional sideband for low-power LED control and Wake-up
FOwey stT-éFépsre;iisS;deband (E%EL) s7-s1;2 '(37ogins)
= sideband Data
: D -~ | A* * e —
LU GO @LULL LG L L LU L R
(23 Pins) secondaf;:;sew Pins) (10 Pins) A1/B1 A6/B6 X4/1C X8/2C X16/4C
Temperature 0 to +55 degree C (operating), Up to 85 degree C. * Devices specific profiles based on Air Flow Impedance.
* Flexibility for device manufacturers and server OEMs
Max Power Up to 25W (15mm) Up to 40W (for 2T thick 16.8mm)

Source(s): http://www.ssdformfactor.org/docs/SSD Form Factor Versionl a.pdf, https://www.snia.org/technology-communities/sff/specifications
https://www.anandtech.com/show/16248/edsff-form-factor-updates S TORAGE DEVELOPER CONFERENCE
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http://www.ssdformfactor.org/docs/SSD_Form_Factor_Version1_a.pdf
https://www.snia.org/technology-communities/sff/specifications
https://www.anandtech.com/show/16248/edsff-form-factor-updates
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Migrating from M.2 to E1.S

1C (x4)
56 contacts

o 9
= tpt V-0 EBBA4] 1§
SR\ 94v-0 MOI26

2C (x8)
84 contacts

I N = ELS

Scalability * Data: SATA x4, PCle x4, UIM, USB * Data: PCle x8 up to 32GT/s
* Sideband UIM, 12C, UART, Wake, Low power » Sideband: I12C/SMBus, Wake, low-power, LED control
Hot Plugging  Not supported Supported (ease of serviceability)
Power 3.3V 12V and 3.3V
Mechanicals 22 x 80 mm 31.5x111.49 mm

Source(s): http://www.ssdformfactor.org/docs/SSD Form Factor Versionl a.pdf, https://www.snia.org/technology-communities/sff/specifications
https://www.anandtech.com/show/16248/edsff-form-factor-updates
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http://www.ssdformfactor.org/docs/SSD_Form_Factor_Version1_a.pdf
https://www.snia.org/technology-communities/sff/specifications
https://www.anandtech.com/show/16248/edsff-form-factor-updates

EDSFF in Memory
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Challenges with parallel memory interfaces

“There are so many pins on “I can’t squeeze any
this Processor bus, how will | fit all ?” more DDR slots.”

- PCB Designer - Board Designer

“I can’t afford adding more layers to
route all high speed bus, or use
special material for this PCB.”

- Manufacturer

—
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EDSFF simplifies Board design

EDSFF

DIMM
(PCle attached - Serial bus)

(Direct attached Memory — Parallel bus)

@ EDSFF 3" XMM
= DRAM Memory Module

PCie EDSFE

NVDIMM-N, NVDIMM-P

E1.S (x4) E1.S (x8) E3.S (x16)

DDR4 DIMM E1.S with x4 (1C) E1.S with x8 (2C) E3.S with x16 (4C)
Pins 288 pins 56 pins 84 pins 140 pins
(64 data, 87 sideband, rest power) (16 diff-data, 16 sideband, 24 power) (32 diff-data, 18 sideband, 34 power) (64 diff-data, 24 sideband, 52 power)
Connector 142.0mm x 6.5mm 23.8mm x 6.0mm 35.6mm x 6.0mm 57.0mm x 6.0mm
Area (LxW)
Power Input voltage=1.2V Input voltage 12V Input voltage 12V Input voltage 12V
VPP 2.5 Vaux 3.3 (optional) Vaux 3.3 (optional) Vaux=3.3 (optional)
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EDSFF iIs scalable

DIMM EDSFF
(Direct attached Memory — Parallel bus) (PCle attached - Serial bus)

&
i

NVDIMM-N, NVDIMM-P
(Persistent) E1.S (x4) E1 S (x8

& EDSFF3"XMM
DRAM Memory Module

E3.S (x16

_ DDR DIMM E1.S 1C (x4) E1.S 2C (x8) E3.S 4C (x16)

Current Generation DDR4@3200 PCle-Gen4-x4 PCle-Gen4-x8
25.6GB/s 7.8GB/s 15.7GB/s

Future Generation DDRS@4800 ** PCle-Gen>5-x4 PCle-Gen5-x8
38.4GB/s 15.7GB/s 31.5GB/s

Source(s): https://en.wikipedia.org/wiki/PCl Express#History and revisions and https://en.wikipedia.org/wiki/DDR4 SDRAM#JEDEC standard DDR4 module

** Source(s): https://www.anandtech.com/show/16143/insights-into-ddr5-subtimings-and-latencies
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PCle-Gen4-x16
31.5GB/s

PCle-Gen5-x16
63.0GB/s
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https://en.wikipedia.org/wiki/PCI_Express#History_and_revisions
https://en.wikipedia.org/wiki/DDR4_SDRAM#JEDEC_standard_DDR4_module

EDSFF in Acceleration
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High Speed Memory

“Great .. | can use these memory accelerators to
Offload Host CPU (compression, encryption, ...)
Run analytics on multiple parallel nodes
And even process the data near the source

- System Integrator

STORAGE DEVELOPER CONFERENCE
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Source: https://20200cptechweek.fnvirtual.app/a/event/1165 (Pekon Gupta)



https://2020ocptechweek.fnvirtual.app/a/event/1165

EDSFF + Compute + Ethernet = SMART NIC

A compact pluggable form-factor for distributed compute

A A

| 4C+ (x16)

168 contacts
4C (x16)

140 contacts
2C (x8)
84 contacts
1C (x4)
— 56 contacts™

onpo Liowow Wvya
WINX .€ 4503

I i
Full-height Half length

Mechanicals (L x W) 167.75 x111.28mm 115 x 76mm

Number of pins 164 168 pins (4C+)

Power 75W from Edge Up to 70W

STORAGE DEVELOPER CONFERENCE
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Sources: https://docs.broadcom.com/doc/957414N4140C-DS (Broadcom OCP NIC) and https://www.intel.com/content/www/us/en/products/docs/network-io/ethernet/network-adapters/ethernet-adapter-oCp-nic-3-video.html



https://docs.broadcom.com/doc/957414N4140C-DS
https://www.intel.com/content/www/us/en/products/docs/network-io/ethernet/network-adapters/ethernet-adapter-ocp-nic-3-video.html
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Summary

EDSFF: Enterprise and Data-center SSB Scalable Form Factor

Storage Memory Acceleration
* Al/ML ASSP
CXL, CCIX, * FPGA based
NVMe OpenCAPI, Gen-Z . ASIC based
El
SFF-TA-1002

4 2U form-factor

" pcle EDSFF o ' ) '/ SFF TA 1009

.0 Adapter Card

SFF-TA-1008
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Source: https://www.snia.org/sites/default/files/SSSI/OCP%20EDSFF%20JM%20Hands.pdf, https://www.snia.org/forums/cmsi/knowledge/formfactors



https://www.snia.org/sites/default/files/SSSI/OCP%20EDSFF%20JM%20Hands.pdf
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EDSFF enables composable system architecture

“l can add devices without
shutting down the server.”
(High Availability)

EDSFF 3" ZMM

PCle EDSFF
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Please take a moment to rate this session.

Your feedback is important to us.
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