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What iIs the OIF ?

An international consortium that since 1998, has brought together industry groups from the data
and telecom worlds

Mission: To foster the development and deployment of interoperable products and services for data
switching and routing using optical networking technologies.

Our 100+ member companies represent the entire industry ecosystem:
Network operators and network users
Component and systems vendors
Testing and software companies

Our goal is to support vendor innovation while:
Preserving interoperabilityMaximizing performanceMinimizing cost

https://www.oiforum.com/
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A System Vendors Perspective

Relentless Advancement - Switch Silicon Bandwidth
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A couple of excellent presentations on system 2vers ()

requirements and challenges for beyond 400G, '
from Rakesh Chopra, Fellow, Cisco Systems:
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https://www.ieee802.org/3/B400G/public/21_02/chopra_b400g_01_210208.pdf
https://ethernetalliance.org/blog/2021/02/24/looking-beyond-400g-a-system-vendor-perspective/

A System Vendors Perspective

Power is THE Problem to Solve

Apollo 13 - Universal Pictures

“Power Is Everything”™*

John Aaron- Apollo 13 Flight Controller

* - Thanks to Kraig Owen for the reference .€|l.sé|‘;

Call to action: We are at an inflection point in the industry where the pace of bandwidth growth and innovation
l sndt sl owing down, and power i s growing at an unsus
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'I (CEl-22406
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WET S Rate per pair Year Activities that Adopted, Adapted or were influenced
by the OIF CEI

CEI-112G 112Gbps 2021 (projected)  Five channel reach projects in progress, IEEE,
InfiniBand, T11 (Fibre Channel), Interlaken, ITU.

CEI-56G 56Gbps 2017 |IEEE, InfiniBand, T11 (Fibre Channel), Interlaken, ITU

CEI-28G 28 Gbps 2012 InfiniBand EDR, 32GFC, SATA 3.2, SAS-4,100GBASE-KR4,
CR4, CAUI4, Interlaken, ITU

CEI-11G 11 Gbps 2008 InfiniBand QDR, 10GBASE-KR, 10GFC, 16GFC, SAS-3,
RapidlO v3, Interlaken, ITU

CEl-6G 6 Gbps 2004 4GFC, 8GFC, InfiniBand DDR, SATA 3.0, SAS-2, RapidlO
v2, HyperTransport 3.1, Interlaken, ITU

SxI5 3.125 Gbps 2002-3 Interlaken, FC 2G, InfiniBand SDR, XAUI, 10GBASE-KX4,
10GBASE-CX4, SATA 2.0, SAS-1, RapidIlO v1, ITU

SPI14, SFI4 1.6 Gbps 2001-2 SPI-4.2, HyperTransport 1.03

SPI3, SFI3 0.800 Gbps 2000 (from PL3)
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OIF 224G Project Started in August 2020

Project Inputs from Members and SME Anticipated Project Starts

Reaches & architectures required— — Die to OE

WAICReETS ~——~  Chip to module

summarizing _ _
consensus > Chip to chip

fiNdings | —— Hybrid backplane

New applications???

PowerpJb

— Working Group
Transmission media > discussion/
. debate/analysis

Modulation/FEC/V
Channel sims /
Test challenge

The intended output of this project is a number of project starts for
specific reaches/architectures that will become future CEI clauses
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A lot of detailled technical contributions

Next Generation Channels

IL&XT RL

Evaluations of
Sinch conveionl potential channel

implementation

‘Connector with footprint
o ~1.5' PWB trace
~8", PWB trace e Next Gen PWB laminate

Same pacage fanouton characteristics for
= 224G next generation
channels are in

20inch reschOTB* cabe progress.

Current gen PWB laminate
Same package fan outon
both ends.

200G Laminate material

Connector with cable termination
Meg? material ~15' PWB trace
24" of 32 AWG cable

.

2', PWB trace
Board mounted cable connector

Various signaling
modulation schemes

——— Connegtor with cable termination 28 inch reach OTB* cable are being evaluated.
cable conngctor ~15° PWB trace ::"l:;(;:::::iu
NoBoatm o * ltis critical for all
1020 30 40 80 % 70 & 050 60 70 80 channel COmpOhentS
Channel Insertion Loss Performance Channel Crosstalk Performance, ¥ "
’ EicN (Tota) SNR penaty, BER - 166 to improve in order to
insertion Loss. [Channe! TpAMa pAMS PAMG PAMT hannel [PAMa PAMS PAMG PAM7 PAMS]

s PATHE PAE PATT? PR [Av.ows ATTOT |42 06 04 03 03| [acv.ows Aire |61 00 00 00 og achieve “clean”
[ = ors anxt 250 16 1] lom Anrext 10 04 o ;
s Near/far wix 26 1] [ors Near/rar wix 11 performance in the
= oPkg Cu =
[conigcu vt 220008 1] |coig co miroxt 00 oa_o range of 37-45 GHz.

Source: Nathan Tracy, TE Connectivity, 0if2020.340.01

Modulation Schemes FEC Complexity

Tx: 5-tap FFE, Rx: 5-tap FFE & 25-tap DFE T~ ; RS(544,514,15) FEC — PAM4 vs. PAM8
S [ [N ey P - m f “‘W o . " :
‘"-y.,u \\~ _ T [ i r
L S PAM4 Outperforms PAM8 ’/ nmoaemo oo eEROY T
e~ -
k - PAMS requires much
1 Ber | Ew) | ey better pre-FEC BER Y
01| 097 | ooam ~
| N fos
h“ 10531 00829 0021 — ¥
¥ o b el —Pre BER~Bx10°T j
o o —T A : : : . L : . :
w0 o FEC performance, e.g. BER gain, depends on = PAMS requires ~2 order of mag better
e * FEC configuration: RS(544, 514, 15) pre-FEC BER/better RX SNR vs PAM4

* Modulation scheme: PAM4, PAM8
* SNR at RX slicer

Source: Mike Peng Li, Intel, 0if2020.435.01 = EQ configuration/setting

Shared courtesy of Adam Healey, Broadcom

Source: Mike Peng Li, Intel, 0if2020.435.01
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