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100G standards and MSA’s for Grey optics
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100G standards and MSA’s for Grey optics
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400G standards and MSA'’s for Grey optics
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78.3mm

Step up in form-factor

QSFP-DD Type 1
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93.3mm

Things that matter:

QSFP-DD Type 2
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Size and Power!

QSFP-DD
- is longer than a QSFP28

is backwards compatible with QSFP28
has a higer power class capability than QSFP28

QSFP28

QSFP28 QSFP-DD

//‘ Power Class| Max Power Class| Max
- - 1 1.5W 1 1.5W :
V : o . v f\typlcql 400G grey
3 2.5W 3 7.0W ransceiver consumes
QSFP-DD 4 3.5W 4 8.0W ~ 10W
5 4.0W 5 10.0W
6 4.5W 6 12.0W
7 5.0W 7 14.0W
8 10W 8 >14.0W




Coherent 400G

SOSA

Coherent SiPho
[ 4OOG Coherent DSP FEC driver | modulator

Frame e

8x 25Gbd &= 2x 60Gbd DAC e SiPho

demodulator

QSFP-DD type 2a ,

Electrical interface: 8 lanes PAM4 25Gbd / 50Gbps (400GAUI-8) for ZR and also 4x100GAUI-2 for ZR+.
Internal conversion to 1 lane DP-16QAM, ~60Gbd / 400Gbps.
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. AUI = Attachment Unit Interface DSP: Digital Signaling Processor
smart OphCS 400GAUI-8 where 8 is number of lanes SOSA: Silicon Optical Sub-Assembly



400G Industry Standards

There are three principal initiatives to provide standardized 400G solutions.

e < OIF gy 01 zR+ gyooen RoADm) |

Target application Edge DCI/Campus Metro/Regional DCI Metro/Regional DCI
Reach 80 — 120km / 11dB >120km >120km
Line capacity 400G 100G/200G/300G/400G 200G/300G/400G
Client formats 400GE 100GE/200GE/400GE  100GE-400GE + OTN
FEC CFEC oFEC oFEC
Line modulation 16QAM QPSK/8QAM/16QAM QPSK/8QAM/16QAM
In short: 400G Ethernet 100/400G Ethernet  Ethernet + OTN

Mid span meet Performance Performance

Competition ROADM network mgmt



Tx power challenges

QSFP-DD type 2a

400G ZR is challenging to mix with 10G to 100G
channels due to low Tx power (-10dBm) and
OSNR performance (26dB).

TECHNICAL DATA

Parameter
Technology
Transmission media
Typical reach
Nominal wavelengths
Interface standards

Protocol support

Power consumption
Operating temperature

Storage temperature

Value

DWDM QSFP-DD type 2
SM (2x LC)

120km

192.00 - 196.00 THz
400GBASE-ZR
400GbE

4x 100GbE

<17 W (Class 8)
0°C to +70°C

-40°C to +85°C

") Receiver sensitivity at unamplified configurations

2 signal power of the channel at the OSNR performance value

2 Input power needed to achieve post FEC BER

% At CFEC threshold

5

) OSNR tolerance penalty over OSNR Tolerance due to reflections and dispersion

& Tolerance to PMD with <0.5 dB penalty to OSNR sensitivity.

Safety/regulatory compliance:

TUV/UL/FDA (contact Smartoptics for latest certification information)

RoHS compliance

The Smartoptics DCP-M Flexible Open Line Systems are designed to manage these signals.

smartoptics Line

929 930 953
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Parameter

Transmitter data:

Value

Output power

Min: -10.0(D

Transmit wavelengths

Receiver data:

Minimum input power

Input sensitivity

Overload (max power)

Max: -6.0dBm
192.00 - 196.00 THz
in 100 (75) GHz steps

(G.694.1)

-20.0dBm "
-12.0dBm 2
-12.0dBm ¥

0dBm?

OSNR tolerance

CD tolerance

Optical path OSNR penalty
tolerance

PMD tolerance
DDM

MSA compliance

Max: 26dB/0.1nm #
Tin: Ops/nm

Max: 0.5dB ®
Min: 10 ps ®
Yes

QSFP-DD MSA
CMIS4.0



400G and Common Management Interface Specification CMIS

Published

Rev 5.0

Common M

Abstract: This document defi
by pluggable or on-board mo
as by future module develog
interface. This specification ig
compliant modules.

POINTS OF CONTACT:
Stefan Langenbach Ton
Technical Editor Tec
Cisco Mol

slangenb at cisco.com  tom|

Limitation on use of Infori
This specification is provided
specification does notinclude
or any other warranty othen
disclaim all liability, including
this specification. No license,
granted herein.

Permissions

You are authorized to downlo|
provision of this specification
otherwise develop products tl
and the designs disclosed
respective owners of those IP|

Common Management Int

Published Rev 5.0

Foreword
This CMIS 5.0 specification was developed by the QSFP-DD, OSFP and COBO advisory group.

Further CMIS revisions with the same major revision number will be backwards specification-compatible to
CMIS 5.0, allowing interworking in cases when host and module implement different CMIS revisions?.

Revision History (Published Versions)
Rev 3.0 August 17, 2018
- Initial public release

Rev 4.0 May 8, 2019

WARNING: Implementations compliant to Revision 4.0 of this specification will not interoperate with
Revision 3.0 implementations and vice-versa. The following specifications have changed:
- Converted InitMode signal to continuously sampled LPMode

- Associated Module and Data Path State Machine changes

- Added LPMode Override bit

- Data Path initialization control (Page 10h) meaning/polarity has changed

- Added LowPwr bit (Lower memory, Byte 26, bit 6) to switch power mode

Other changes:

- New format to conform to SFF

- Added Scope statement

- Added Conventions

- Added Definitions

- Updated Introduction

Consolidation of chapter 5

- Rework and Partial Consdlidation of chapter 6

- Added Pages 04h and 12h for tunable laser support

- Added diagnostic Pages 13h and 14h

- Added VDM Feature (Versatile Diagnostics Monitoring) (7.1)

- Added CDB Feature (Command/Reply Messaging)(7.2 and 9)

- Added Command Data Block (CDB) section (Pages 9Fh and AOh-AFh)

- Moved Examples to Appendix

- Change Upper Page Lower Page terminology (Upper and Lower Memory plus Pages)
- Removed Interface ID tables and replaced them with referencesto SFF-8024

Rev 5.0 May 8, 2021
This revision provides a significant number of changes and extensions, as well as comprehensive technical
and editorial consolidation of CMIS 4.0. Specification weaknesses (gaps, bugs) have been fixed and some
timing specifications have been adjusted, in order to improve host-module interaction performance in the
future (see below for a detailed listing of changes). Resulting possibilities of cross-version incompatibilties
have been deliberately accepted after careful consideration and broad industry survey.

Note: For instance, the meaning of the Flag Summary registers 00h:4-7 has changed. Careful study of the
changes listed below is required to determine if any specific implementation may actually be unaffected.

WARNING: Depending on feature usage and implementation details, module implementations compliant to
Revision 5.0 of this specification may or may not interoperate with Revision 4.0 host implementations, and
host implementations of Revision 5.0 may need to be module version aware.

HINT: Itis strongly recommended that all CMIS 4.0 implementations should be upgraded to CMIS 5.0.
The following list summarizes and classifies the changes made in this revision:

Register Map Changes
- 00h:2.6 SteppedConfigOnly (new advertisement bit)
- 00h:41 Fault Cause register (new, optional)

* Note that hosts can learn the CMIS version supported by the module, which allows hosts to adapt to modules
supporting earlier CMIS revisions. Working with newer modules may or may not be possible. See Appendix G.

Common Management Interface Spedification Page 2

[ | {
A H

Revision 3.0 was released in Aug 2018. A 3.0.1 update in Jan, 2019.
Revision 4.0 was released in May 2019.
Revision 5.0 was released in May 2021

Different system vendors have implemented different versions!
CMIS3.0 is not compatible with CMIS4.0 or CMIS5.0 and vice verse.

CMIS5.0 contains additions and bug fixes.

Imperative to check what version that the host equipment supports
and select a transceiver having the corresponding CMIS version.

Used by both grey and coherent 400G transceivers!



Coherent 400G capable filters

3dB BW= 3dB BW= 3dB BW= 3dB BW=
~125GHz ~ ~30-35GHz  ~60-65GHz.  ~60-65GHz.

Peak power

Peak power -3dB

10G 100G 2006 400G

Signal spectrum for different rates and modulation formats.

smartoptics
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400G Capable filters
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800G Technology

smartoptics
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800G Grey optics

How is 800G achieved?

By doubling 400G technology!

Challenge!
Double number of optical connections!

Size and power consumption of
electronics and optics.

smartoptics

400G Transceivers

400G-DR4

4+100G
4x 100G connections

:
/-—-\ 3 @ 1310nm
. ‘ SM Ribbon 8-fiber 500m

800G Transceivers

800G-DR8 8+100G

E 8x 100G connections
@ 1310nm

SM Ribbon 16-fiber 500m

13



800G Grey optics

How is 800G achieved?

By doubling 400G technology!

Challenge!

Double number of optical connections!
Size and power consumption of
electronics and optics.

400G Transceivers

400G-LR4

1x Duplex LC

800G Transceivers
800G 2xLR4

2x Duplex LC

4+100G

=)
—)—

SM fiber-pair 10km

8+100G

=
=

= -

SM 2x fiber-pair 10km

4x 100G connections
@ 1271, 1291, 1311, 1331nm

2X

4x 100G connections
@ 1271, 1291, 1311, 1331nm

14



Form-factors for 800G

Form-factor options:

QSFP-DD

New QSFP-DD MSA spec with
multiple connector options!

smartoptics
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Published

QSFP-DD/QSFP-DD800/QSFP112 HW Rev 6.01

QSFP-DD MSA

QSFP-DD/QSFP-DD800/QSFP112 Hardware Sp

for

QSFP DOUBLE DENSITY 8X AND QSFP 4X PLUGGABL
Revision 6.01

May 28, 2021

Abstract: This specification defines: the electrical and optical connectors, ele|
mechanical and thermal requirements of the pluggable QSFP Double Densit|
the QSFP112 module in the classic 4-lanes QSFP form factor, connector an
provides a common specification for systems manufacturers, system integra

POINTS OF CONTACT:
Ali Ghiasi (Technical Editor)
Ghiasi Quantum
19947 Lindenbrook Lane
Cupertino, CA 95014
ali at ghiasiquantum dot com

Mark Nowell (Co-Chair)
Cisco

170 West Tasman Dr
San Jose, CA 95134
mnowell at cisco dot com

0w —r=¢n

Website:
www.QSFP-DD.com

Limitation on use of Information:

This specification is provided "AS 1S" with NO WARRANTIES whatsoever a
specification does not include any warranty of merchantability, noninfringeme
purpose, or any other warranty otherwise arising out of any proposal, specifi
further disclaim all liability, including liability for infringement of any proprietar
information in this specification. No license, express or implied, by estoppel
property rights is granted herein.

Permissions:

You are authorized to download, reproduce and distribute this document. Al
provision of this document should not be construed as the granting of any rig
otherwise develop products that are based on the document. Any and all IP
and the designs disclosed within, except for the rights expressly mentioned g
respective owners of those IP rights.

© QSFP-DD MSA

Page 1
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Published QSFP-DD/QSFP-DD800/QSFP112 HW Rev 6.01
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© QSFP-DD MSA Page 68 May 28, 2021




Coherent 800G

w I F “‘interoperable 800G coherent line specifications for campus and DCI applications”.
S00G COHERENT

Scope:

» Define single-lambda 800G coherent line interfaces for two applications:
- Amplified, single span, DWDM links up to 80-120km
- Unamplified, fixed wavelength links of 2-10km

» Support Ethernet client(s) (minimum 100GE) up to 800G aggregate bandwidth

First availability in second half of 2023.

Q

Qo g | g 1o Same modulation format as 400G,
but with a higher baud rate.
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Common Management Interface Specification
S (CcMIS)
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Client formats 400GE 100GE/200GE/400GE 100GE-400GE + OTN
FEC CFEC oFEC oFEC
Line modulation 16QAM QPSK/8QAM/16QAM QPSK/8QAM/16QAM
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Thank you!

please visit smartoptics.com
smartoptics



