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1. License

Contributions to this Specification are made under the terms and conditions set forth in Open Compute
Project Contribution License Agreement (“OCP CLA”) (“Contribution License”) by:

Facebook Inc

Usage of this Specification is governed by the terms and conditions set forth in Open Compute Project
Hardware License — Permissive (“OCPHL Permissive”).

Note: The following clarifications, which distinguish technology licensed in the Contribution License
and/or Specification License from those technologies merely referenced (but not licensed), were
accepted by the Incubation Committee of the OCP:

None.

NOTWITHSTANDING THE FOREGOING LICENSES, THIS SPECIFICATION IS PROVIDED BY OCP
"AS IS" AND OCP EXPRESSLY DISCLAIMS ANY WARRANTIES (EXPRESS, IMPLIED, OR
OTHERWISE), INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT,
FITNESS FOR A PARTICULAR PURPOSE, OR TITLE, RELATED TO THE SPECIFICATION. NOTICE
IS HEREBY GIVEN, THAT OTHER RIGHTS NOT GRANTED AS SET FORTH ABOVE, INCLUDING
WITHOUT LIMITATION, RIGHTS OF THIRD PARTIES WHO DID NOT EXECUTE THE ABOVE
LICENSES, MAY BE IMPLICATED BY THE IMPLEMENTATION OF OR COMPLIANCE WITH THIS
SPECIFICATION. OCP IS NOT RESPONSIBLE FOR IDENTIFYING RIGHTS FOR WHICH A LICENSE
MAY BE REQUIRED IN ORDER TO IMPLEMENT THIS SPECIFICATION. THE ENTIRE RISK AS TO
IMPLEMENTING OR OTHERWISE USING THE SPECIFICATION IS ASSUMED BY YOU. IN NO
EVENT WILL OCP BE LIABLE TO YOU FOR ANY MONETARY DAMAGES WITH RESPECT TO ANY
CLAIMS RELATED TO, OR ARISING OUT OF YOUR USE OF THIS SPECIFICATION, INCLUDING BUT
NOT LIMITED TO ANY LIABILITY FOR LOST PROFITS OR ANY CONSEQUENTIAL, INCIDENTAL,
INDIRECT, SPECIAL OR PUNITIVE DAMAGES OF ANY CHARACTER FROM ANY CAUSES OF
ACTION OF ANY KIND WITH RESPECT TO THIS SPECIFICATION, WHETHER BASED ON BREACH
OF CONTRACT, TORT (INCLUDING NEGLIGENCE), OR OTHERWISE, AND EVEN IF OCP HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Scope & Overview

1.1 Scope

This document defines the technical specifications for the 200G FR4, QSFP56, optical transceivers used
in large-scale data center applications.

1.2 Overview:

The 200G FR4 OCP optical specification is based on IEEE 200GBASE-FR4 as defined in IEEE 802.3 bs.
It is optimized considering both the practical operating conditions of data centers and the overall
costlyield of the optical transceiver modules. The optimization is done in four areas: reach, temperature,
wavelength and link budget. First, the reach is increased to 3km to address the longest intra-DC links.
Second, most data centers operate under a well-controlled thermal environment, allowing the operating
case temperature of the 200G FR4 optical transceivers to be relaxed from 0-70°C to 15-65°C. As a result,
the operating wavelength range can be reduced from +/-6.5nm to +/-5.75nm around the center
wavelengths. Finally, the minimum Tx AOP/OMA is relaxed by 1dB compared with 200G FR4 spec in
IEEE 802.3 bs to allow for optimum yield across a range of transmitter technologies. The link budget is
maintained by tightening the Rx sensitivity by 1dB, leveraging the capability of DSP-based receivers.

While this specification is focused on 200G operation, the module shall be compliant to the 100G
CWDM4 MSA Technical Specifications Rev 1.1, when running in 100G mode. The operating conditions in
100G mode are the same as specified for 200G except for signaling rate.

2. Common Terms
The following terms are used in this document

BER - Bit Error Rate

ER — Extinction Ratio

SMSR - Side Mode Suppression Ratio

OMA — Optical Modulation Amplitude

AOP — Average Optical Power

TDECQ - Transmitter and Dispersion Eye Closure Quaternary
SECQ - Stressed Eye Closure Quaternary

CMIS — Common Management Interface Specification
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3. Operating Conditions

Parameter Symbol Min Typical | Max Unit | Note
Operating case temperature Tcase 15 65 °C
) 6.5 w In 200G mode
Power consumption P
6.0 w In 100G mode

4. Optical Specifications

Table 1 Operating Conditions

4.1 Optical Transmitter Characteristics

The optical transmitter characteristics are based on IEEE 200GBASE-FR4 as defined in IEEE 802.3 bs,

section 122.7.1, with the following deviations. When this specification and IEEE 802.3 bs do not agree,

this specification will take precedence.

Dom»

Reduced wavelength range
Reduced minimum Tx output AOP/OMA by 1dB
Added rise and fall time requirement
Added overshoot/undershoot requirement

When this specification and IEEE 802.3 bs do not agree, this specification will take precedence.

Parameter Symbol Min Typical Max Unit Note Deviation
Center wavelength 1 WLA1 1265.25 | 1271 | 1276.75 | nm A
Center wavelength 2 WL2 128525 | 1291 | 1296.75 | nm A
Center wavelength 3 WL3 1305.25 | 1311 | 1316.75 | nm A
Center wavelength 4 WL4 132525 | 1331 | 1336.75 | nm A
Side-mode suppression ratio SMSR 30 dB

Total average launch power AOP_total 10.7 dBm

fverage launch power per AOP 5.2 47 | dBm | Note1 B
Outer optical modulation OMAouter 29 45 dBm B
amplitude, each lane

Difference in launch power

between any two lanes dOMAouter 4 dB

(OMAouter)

Launch power in OMAouter OMAouter-

minus TDECQ, each lane TDECQ 35 dBm Note 2 B
Transmitter and dispersion

eye closure quaternary TDECQ 3.3 dB

(TDECQ), each lane

Rise and fall time tr/tf 20 ps Note 3 C
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Parameter Symbol Min Typical Max Unit Note Deviation
Outer rail o

overshoot/undershoot 30 % Note 4 D
Average launch power of

OFF transmitter, each lane Toff -30 dBm

Exfunctlon ratio, each lane ER 35 dB

(min)

RIN+17.1OMA RIN_OMA -132 dB/Hz Note 5

Optical return loss tolerance ORL 17.1 dB

Transmitter reflectance Tx_Ref -26 dB Note 6

Notes:

1. Average launch power, each lane (min) is informative and not the principal indicator of signal strength. A transmitter
with launch power below this value cannot be compliant; however, a value above this does not ensure compliance.

2. Evenif the TDECQ < 1.4 dB for an extinction ratio of 2 4.5 dB or TDECQ < 1.3 dB for an extinction ratio of < 4.5 dB,
the OMAouter must exceed this value.

3. Between 20% and 80%. It can be measured by applying PRBS15 and search for pattern “00003333000". There is a

built-in function in the Keysight DCA-X to enable this measurement.

4. Measured based on cumulative distribution function (CDF) of vertical histogram of PAM4 eye.

5.  RIN on OMA measured with 17.1dB return loss.

Transmitter reflectance is defined looking into the transmitter.
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4.2 Optical Receiver Characteristics

The optical receiver characteristics are based on IEEE 200GBASE-FR4 as defined in IEEE 802.3 bs
section 122.7.2, with the following deviations. When this specification and IEEE 802.3 bs do not agree,
this specification will take precedence.

A. Reduced the wavelength range
B. Reduced minimum Rx AOP/OMA by 1dB
C. Added BER floor requirement

Parameter Symbol Min Typical Max Unit Note Deviation
Center wavelength 1 WL1 126525 | 1271 12756'7 nm A
Center wavelength 2 WL2 128525 | 1291 12956'7 nm A
Center wavelength 3 WL3 1305.25 | 1311 13156'7 nm A
Center wavelength 4 WL4 132525 | 1331 13%6'7 nm A
Average receive power, AOP -9.2 47 | dBm | Note 1 B
each lane

Difference in receive power

between any two lanes dOMAouter 4.1 dB

(OMAouter)

Receiver reflectance Rx_Ref -26 dB

Outer optical modulation -7

amplitude, each lane OMAouter (Note 2) 4.5 dBm B
Stressed receiver sensitivity

(OMA outer), each lane SRS 4.6 dBm Note 3 B
Bit error ratio floor BER_FL 3.4E-6 Note 4 C

Note:

1. Average receive power, each lane (min) is informative and not the principal indicator of signal strength. A received
power below this value cannot be compliant; however, a value above this does not ensure compliance.
Receiver sensitivity (OMAouter), each lane is informative and is defined for a transmitter with SECQ of 0.9 dB.
Measured with conformance test signal at TP3 for the BER = 2.4E-4. The stressed conditions are shown in Table 4.
Measured with a reference transmitter to produce SECQ greater than or equal to 2dB. The BER at receiver must
stay within the specified limit over an OMA range of -5.9dBm to 4.5dBm

ENEAIN

Table 3 Optical Receiver Characteristics
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Parameter Value
Stressed eye closure for PAM4 (SECQ), lane under test 3.3
OMAouter of each aggressor lane 0.5

Table 4 Stressed Receiver Sensitivty Test Conditions
4.3 Optical Fiber Link Model

The reference optical fiber link model is based on 3km SMF-28 fiber. The total link loss and dispersion
budget are shown in Table 5. Refer to IEEE 802.3 bs, section 122.11.2.2 for the return loss budget.

Parameter Symbol Min Typical Max Unit Note
Total fiber link loss IL 4.0 dB
Dispersion CD -18 10 ps/nm

Table 5 Fiber Optical Link Budget

5. Form Factor

The QSFP28 form factor described in SFF-8665 will be used. This form factor is commonly referred to as
QSFP56 for 200G applications, indicating the 56Gb/s host interface speed.

6. Management Interface

The module is compliant to Common Management Interface Specification (CMIS) Rev. 4.0, in both 100G
and 200G mode.

Note that the standard management interface specification(MIS) for QSFP28 modules is SFF-8636. Here
we have specified the MIS for QSFP-DD modules, as it offers enhanced diagnositics and firmware
upgrade capability.

7. References
The following documents are referenced in this specification:

[1] “IEEE Std 802.3bs”, 2017.
[2] “Common Management Interface Specification”, 2019, Rev 4.0,
http://www.gsfp-dd.com/wp-content/uploads/2019/05/QSFP-DD-CMIS-rev4p0.pdf

e [3]“100G CWDM4 MSA Technical Specifications”, 2015, Rev 1.1,
http://www.cwdm4-msa.org/wp-content/uploads/2015/12/CWDM4-MSA-Technical-Spec-1p1-
1.pdf

e [4] “SFF-8665, QSFP+ 28 Gb/s 4x Pluggable Transceiver Solution (QSFP28)”, 2013, Rev 1.8,
http://www.fiberonsale.com/media/pdf/SFF-8665.pdf
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o [5] “SFF-8636, Specification for Management Interface for 4-lane Modules and Cables”, 2019,
Rev 2.10a, https://members.snia.org/document/dl/26418

8. Revisions

Rev Date Description

0.3 April, 16, 2020 Initial draft for review
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