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&1E IE lt_ n IT r:' ﬁ iE/x ;& N E\ EH E 1T Optimization Committee == | Group (TWG) carries forth the longstanding SFF Committee
1$ 2016, SFF Committee leaders transitioned the organizational
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- . technical focus on specifications in a similar fashion as all SNIA TWGs do.
mall Form Factor [CFE
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m1t Long Term Retention Featured Events
hnical specificati as SNIA Archi
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SIF=EF
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Security maedia, storage netwerks, and pluggable solutions that P Up : Create a
‘ 4 — \\\ 0) F existing industry standards work that encompass cables, connectors, Smarter and More E_conomic
\ C \ Cloud Storage Architecture

form factor sizes and housing dimensions, management interfaces,

L - W W . . . . 2
D . transceiver interfaces, electrical interfaces, and related technologies. Nov 7,208
Inflnlband\ O I Nlnllj'f&tb\ﬁ%o Lol bo SFT.TA THE Webcast - 10:00 am PT / 1:00

The specifications enable technology vendors to procure compatible, o
: - pm
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— SFF IP Disclosures Suxx, and as revised, become SNIA Architecture. SNIA posting Networking Requirements for
\ l'-— MSAO) A 50 www.snia.org/sil/sg zatior Scale-Out Storage

SFF Specifications As appropriate, ad SMIA Architecture developed by the SFF TA Nov 14, 2018

TWG to be
. oy Webcast - 10:00 am PT / 1:00
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' “MSA® CDFP

B CDFP---www.cdfp-msa.org

——=CDFP

—=CDFP

e features includes
IPR Statement

I , front panel, hot-pluggable,
Molex hereby provides notice that it believes it has several patents that include one or more 3 : N i
gy e P e Pl pel g e g \ > e 16-channel, 400 Gbps modules

Additional patents include US Pat. Nos. 7,422 483; 7,534,142 and 7,649,146 as well as their foreign
counterparts on the receptacle side. Molex hereby agrees that if any of above patents and/or patent
applications (or any other patents Molex owns) have necessary claims then Molex will grant a
license on ble and non-diserimi 3 lerms 1o i ing such a license. Please
note that Maolex reserves the right to increase the cost for a licensee that refuses to take a license
and forees Molex to use legal action in order to enforee Molex's rights.

o IPR Statement

CDFP MSA Releases Rev. 3.0
Specifications for 400 Gbps Interoperable o Avago Technologies
Hot Pluggable Modules

o Specification: Specification Rev 3.0 -
March 20, 2015 o IBM

o Press Release: CDFP MSA Releases © JDS Uniphase Corporation
Specifications for 400 Gbps Interoperable o Juniper Networks

o Brocade Communications Systems, Inc.
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B The 2018 Ethernet Roadmap

® Ethernet
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A N\
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25GBASE-
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SR FR LR ER
SR10 10X10
CWDM4 LR4 ER4
100GBASE- SR4 PSm4 CLR&  4WDM-10 4WDM-40
SR2
DR 100G-FR 100G-LR "ZR"?
200GBASE- SR4 DR4 FR4 LR4 ER4
SR16
400GBASE- SR8/ SR4.2 FR8 LR8 ERS8
DR4 400G-FR4 "ZR"?
Black Text IEEE Standard
Red Text In Standardization
Blue Text Non-IEEE standard but complies to IEEE electrical interfaces
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r SHIEFEHE 10Gbps~40Gbps

RFRRVS YIERE | WIeFRERFN B NEEEE | FrRIViESK Y IoERAE
YE'D1-
10GBASE-SR  |400m+ 2.9+
SFP+ 10Gbps |1T0GBASE-LR |10km 6.2 IEEE802.3ae
10GBASE-ER |[40km _ |10.9
25GBASE-SR [100m#* [1.9% IEEES02.3by
SFP28 25Gbps [25GBASE-LR |10km |6.3
25GBASE-ER |40km |18 IEEE802.3cc
CEP2 A0GBASE-SR8[150m* |1.5% IEEE802.3ba
GSEo 40GBASE-LR4 [10km (6.3 IEEE802.3ba
40Gbps | 20GBASE-ER4[40km  [18 IEEE802.3ba
PS [40GBASE-SR4/100m* [1.5% IEEES02.3bm
QSFP+ 40GBASE- N
CWDMA 350m* |2.5~2.8% |SWDM MSA
* OMA4FRAEFDIE
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AT EAN YIERE | XS FrRIbig | WiniRG
')V 4 [dB]
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CEP, CFP2 100GBASE-LR4 __ |10km 6.3 IEEES02.3ba
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100Gbps o
QSFP28 100GE-CWDM4  |2km |5 bm:#l CWDM4
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® 100G 4WDM-10---A=1271Tnm/1291Tnm/1311nm/1331nm
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¢ mAREBEIBKRIILLT
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¢ 25 1A CT.DLCHFZRS,
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nm/1411 nm®D8iK
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B 100G lambda---100glambda.com/:--PAM4
® 1L—250GbpsZPAMA4T100Gbps&L. TR T100GbpsiziEd %,

¢ 1i%100GbpsT4iET400Gbpsitixd 5.

o WBMICFECESAL T3 SRHbsY 100C Lambda
¢ 2;51EHRT.DLCEZRWS,

o FRHE:

@ 100G 1310nm TIRE
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¢ JIRIVYDRSBREEITEHEICKI > THHA<IURS SNTLND
® 100G-FR 2km
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' "MSA#E® SWDM (SWDM4)

B SWDM:--www.swdm.org/--*NRX

¢ MMF(OM3/0M4/0M5)DdHDFRE
® 4HKR850nm/880nm/910nm/940nm
® 40G-SWDM/100G-SWDM
® 10Gbpsz4FE>T40G bpsimiE
® 25Gbpsz4ikE>T100GbpsiniE
® XTI 1—IVDORIAIZQSFP28

100G SWDM4 100G eSWDM4

OM3 250m 75m 200m
OoM4 350m 100m 300m
OM5 440m 150m 400m

QSFP28 = = == QSFP28
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H 400G BiDi-*-www.400gbidi-msa.org/:--PAM4

B YILFE-FRIPMINEIC2X25Gbps% 2iR (Z{5/32(8) X85 T400GET B,
¢ A1=850nmiffE. A2=910nmiEEZNZNIC

B AEI1-IVIEQSFP-DDEULIZOSFP
¢ 400G-BD4.2

Table 2-1: 400G-BD4.2 Required Optical Link Distance Operating Range

PMD Type OM3 Operating Range OM4 Operating Range OMS5 Operating Range
400G-BD4 2 05mto70m 05mto100m 05mto 150 m

® FrRJVIEL

OM3:1.8dB (28
OM4:1.9dB OSFP OSFP
OM5:2.0dB

Z{E:2IR8 T

— -— .
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U SR#.# |EEE considering WDM for 200G and 400G
Technical options for next-gen MMF PMDs

Technology
(per fiber) m 2 fiber pairs 4 fiber pairs 8 fiber pairs | 16 fiber pairs

25G-AL NRZ 100G-SR4

UC"_: SR16
50G-i PAM4 0G-S 100G-SR2 200G-SR: 400G-SR8
2x50G-» PAM4  100G-SR12  200G-SR22  400G-SR4.2 Technology options
for 200 & 400 Gb/s
4x25G-i. NRZ 100G-SR1.4 200G-SR2.4 400G-SR4.4 links over fewer

MMF fiber pairs
4x50G-» PAM4  200G-SR1.4 400G-SR2.4 800G-SR4 4

Existing IEEE standard Multi-Wavelength Nomenclature
In progress in 802.3bs, cd SRm.n m = # fiber pairs

n=#wavelengtns  488:Commscope&iky
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r ‘BDWDM#AZ, ( IEEE 802.3cn)

B DWDMIC K DFEH
OTNO Y R—EDI=bDIFIE ?

B 2z G HEEo

¢ 50G-+40km
¢ 100G DWDMYRF LD L T1RETER S i
¢ 200G DWDMYRFLND L TAEETER
* 400G 8iE T40kmEEH, S 40km
80kmIZDWDM 27 LD L THH-OIF-400ZRARB 100c 30k
=1, 4%, 8. 200G 40km
) 40km
N A A 4OOG
X g \=1i, 4%, 81K 80km
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® NRZ (non-return to zero) DFIA ® PAM4 (4-level Pulse
(SEREREZEER) Amplitude Modulation) OFIA
(4ESRS/ VIV R IEIRISEZER)

FRAEA
® 1000BASE-*X FIFAUTL\DHE
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FIEER s B TET
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I BHESV\DIRZEE. UHAU

¢ MHDEERMABEUNESH?
¢ FixNRZ/RKixPAM4
® HimFEC{t/HKinFECE

!

MEEREEEC |

8-Channel x 50G PAM4

o

Dual 200G QSFP56
4-Channel x 50G PAM4

MPO 12
Optical Connector Quad 100G QSFP56

2-Channel x 50G PAM4
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Quad 100G SFP-DD
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