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400GBASE-DR4 OSFP112 InfiniBand and Ethernet 1310nm 500m SMF MPO-12/APC 
RHS Flat Top NVIDIA Mellanox Compatible

Introduction

¢Ƙƛǎ ǇǊƻŘǳŎǘ ƛǎ ŀƴ пллDōκǎ hŎǘŀƭ {Ƴŀƭƭ CƻǊƳπŦŀŎǘƻǊ tƭǳƎƎŀōƭŜ όh{Ctύ ƻǇǘƛŎŀƭ ƳƻŘǳƭŜ ǿƛǘƘƻǳǘ ǘƻǇ ƻǇŜƴ Ŧƛƴ 
ŘŜǎƛƎƴŜŘ ŦƻǊ рллƳ ƻǇǘƛŎŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀǇǇƭƛŎŀǘƛƻƴǎΦ ¢ƘŜ ƳƻŘǳƭŜ ŎƻƴǾŜǊǘǎ п ŎƘŀƴƴŜƭǎ ƻŦ мллDōκǎ όt!aпύ 
ŜƭŜŎǘǊƛŎŀƭ ƛƴǇǳǘ Řŀǘŀ ǘƻ п ŎƘŀƴƴŜƭǎ ƻŦ ǇŀǊŀƭƭŜƭ ƻǇǘƛŎŀƭ ǎƛƎƴŀƭǎΣ ŜŀŎƘ ŎŀǇŀōƭŜ ƻŦ мллDōκǎ ƻǇŜǊŀǘƛƻƴ ŦƻǊ ŀƴ 
ŀƎƎǊŜƎŀǘŜ Řŀǘŀ ǊŀǘŜ ƻŦ пллDōκǎΦ wŜǾŜǊǎŜƭȅΣ ƻƴ ǘƘŜ ǊŜŎŜƛǾŜǊ ǎƛŘŜΣ ǘƘŜ ƳƻŘǳƭŜ ŎƻƴǾŜǊǘǎ п ŎƘŀƴƴŜƭǎ ƻŦ ǇŀǊŀƭƭŜƭ 
ƻǇǘƛŎŀƭ ǎƛƎƴŀƭǎ ƻŦ мллDōκǎ ŜŀŎƘ ŎƘŀƴƴŜƭ ŦƻǊ ŀƴ ŀƎƎǊŜƎŀǘŜ Řŀǘŀ ǊŀǘŜ ƻŦ пллDōκǎ ƛƴǘƻ п ŎƘŀƴƴŜƭǎ ƻŦ мллDōκǎ 
όt!aпύ ŜƭŜŎǘǊƛŎŀƭ ƻǳǘǇǳǘ ŘŀǘŀΦ

athπмн ŎƻƴƴŜŎǘƻǊ Ŏŀƴ ōŜ ǇƭǳƎƎŜŘ ƛƴǘƻ ǘƘŜ h{Ctммн 5wп ƳƻŘǳƭŜ ƧŀŎƪ ǿƛǘƘ п ŎƘŀƴƴŜƭǎΦ tǊƻǇŜǊ ŀƭƛƎƴƳŜƴǘ ƛǎ 
ŜƴǎǳǊŜŘ ōȅ ǘƘŜ ƎǳƛŘŜ Ǉƛƴǎ ƛƴǎƛŘŜ ǘƘŜ ǊŜŎŜǇǘŀŎƭŜΦ ¢ƘŜ ŎŀōƭŜ ǳǎǳŀƭƭȅ Ŏŀƴƴƻǘ ōŜ ǘǿƛǎǘŜŘ ŦƻǊ ǇǊƻǇŜǊ ŎƘŀƴƴŜƭ ǘƻ 
ŎƘŀƴƴŜƭ ŀƭƛƎƴƳŜƴǘΦ 9ƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴ ƛǎ ŀŎƘƛŜǾŜŘ ǘƘǊƻǳƎƘ ŀƴ h{Ct a{!πŎƻƳǇƭƛŀƴǘ ŜŘƎŜ ǘȅǇŜ ŎƻƴƴŜŎǘƻǊΦ 

Lн/ ƛƴǘŜǊŦŀŎŜ ƛǎ ǎǳǇǇƻǊǘŜŘ ǘƻ ǊŜŀŘ ŀƴŘ ŎƻƴǘǊƻƭ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘƛǎ ǇǊƻŘǳŎǘΦ 

CƛƎǳǊŜ м ǎƘƻǿǎ ǘƘŜ ǘǊŀƴǎŎŜƛǾŜǊ ōƭƻŎƪ ŘƛŀƎǊŀƳ 

CƛƎǳǊŜ мΦ ¢ǊŀƴǎŎŜƛǾŜǊ .ƭƻŎƪ 5ƛŀƎǊŀƳ 

• h{Ct ŦƻǊƳ ŦŀŎǘƻǊ Ƙƻǘ ǇƭǳƎƎŀōƭŜ

• /aL{ ŎƻƳǇƭƛŀƴŎŜ

• п ǇŀǊŀƭƭŜƭ ƭŀƴŜǎ ƻŦ мллDπt!aп ŜƭŜŎǘǊƛŎŀƭ 
ŀƴŘ ƻǇǘƛŎŀƭ ǇŀǊŀƭƭŜƭ ƭŀƴŜǎ

• hǇǘƛŎŀƭ ǇƻǊǘ ƻŦ athπмнκ!t/

• ¦Ǉ ǘƻ рллƳ ǘǊŀƴǎƳƛǎǎƛƻƴ

• ф ²ŀǘǘǎ ƳŀȄ

• /ŀǎŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜ ƻŦ лϲ/ ǘƻ тлϲ/
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Key Features
The transceiver complies with common management interface specification (CMIS). The supported key 
features listed below allow host software to read and control the transceiver status through I2C.

Applications
The transceiver is designed for Ethernet, Telecom and Infiniband use cases. The application 
advertisements listed below allow host software to select proper application following CMIS definition
Table 1 shows CMIS application advertisements list:

• Adaptive Tx input equalization
• Programmable Rx output amplitude
• Programmable Rx output pre-cursor
• Programmable Rx output post-cursor
• Supply voltage monitoring (DDM_Voltage)
• Transceiver case temperature monitoring (DDM_Temperature)
• Tx transmit optical power monitoring for each lane (DDM_TxPower)
• Tx bias current monitoring for each lane (DDM_TxBias)
• Rx receive optical power monitoring for each lane (DDM_RxPower)
• Warning and alarm indication for each DDM function
• Tx & Rx LOL and LOS indication
• Tx fault indication
• Host and line side loopback capabilities
• Host and line side PRBS generator and checker capabilities
• CDB firmware upgrade capability
• Versatile diagnostics monitoring (VDM) capability (optional, additional power consumption increase)
• Other functions defined in CMIS

¢ŀōƭŜ мΦ /aL{ !ǇǇƭƛŎŀǘƛƻƴ ŀŘǾŜǊǘƛǎŜƳŜƴǘǎ 

DsSel 
Code 

Krvw Electrical 
Interface 

Prgxoh Media 
Interface 

Krvw dqg Media 
Odqh Count 

Krvw Lane 
Dssignment 

!Ǉ{Ŝƭ м п/ όмллD!¦Lπмπ[ /нaύ мп όмллD.!{9π5wύ мм όмΥмύ лC όƭŀƴŜǎ мΣнΣоΣпύ 

!Ǉ{Ŝƭ н рл όпллD!¦Lπпπ[ /нaύ м/ όпллD.!{9π5wпύ пп όпΥпύ лм όƭŀƴŜǎ мύ 

!Ǉ{Ŝƭ о п. όмллD!¦Lπмπ{ /нaύ мп όмллD.!{9π5wύ мм όмΥмύ лC όƭŀƴŜǎ мΣнΣоΣпύ 

!Ǉ{Ŝƭ п пC όпллD!¦Lπпπ{ /нaύ м/ όпллD.!{9π5wпύ пп όпΥпύ лм όƭŀƴŜǎ мύ 
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Pin Map and Description

¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ƻŦ h{Ct ƳƻŘǳƭŜ Ŏƻƴǎƛǎǘ ƻŦ ŀ сл ŎƻƴǘŀŎǘǎ ŜŘƎŜ ŎƻƴƴŜŎǘƻǊ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ōȅ ǘƘŜ ŘƛŀƎǊŀƳ ƛƴ 
CƛƎǳǊŜ нΣ ǿƘƛŎƘ ŘŜŦƛƴŜŘ ƛƴ /ƭŀǳǎŜ уΦм ƻŦ h{Ct a{! {ǇŜŎƛŦƛŎŀǘƛƻƴΦ

CƛƎǳǊŜ нΦ a{! /ƻƳǇƭƛŀƴǘ /ƻƴƴŜŎǘƻǊ 

¢ŀōƭŜ н ǎƘƻǿǎ ǘƘŜ ŘŜǘŀƛƭŜŘ Ǉƛƴ ƭƛǎǘ 

¢ŀōƭŜ нΦ h{Ct aƻŘǳƭŜ ŎƻƴǘŀŎǘ ŘŜŦƛƴƛǘƛƻƴ 
Pin# Symbol Description Logic Soxj Sequence 

м Db5 DǊƻǳƴŘ м 
н ¢·нƴ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
о ¢·нǇ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
п Db5 DǊƻǳƴŘ м 
р ¢·пƴ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
с ¢·пǇ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
т Db5 DǊƻǳƴŘ м 
у aƻŘ{Ŝƭ[ aƻŘǳƭŜ {ŜƭŜŎǘ [±¢¢[πL о 
ф wŜǎŜǘ[ aƻŘǳƭŜ wŜǎŜǘ [±¢¢[πL о 

мл ±ŎŎwȄ ҌоΦо± tƻǿŜǊ ǎǳǇǇƭȅ ǊŜŎŜƛǾŜǊ н 
мм {/[ нπǿƛǊŜ {ŜǊƛŀƭ ƛƴǘŜǊŦŀŎŜ ŎƭƻŎƪ [±/ah{πLκh о 
мн {5! нπǿƛǊŜ {ŜǊƛŀƭ ƛƴǘŜǊŦŀŎŜ Řŀǘŀ [±/ah{πLκh о 
мо Db5 DǊƻǳƴŘ м 
мп w·оǇ wŜŎŜƛǾŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
мр w·оƴ wŜŎŜƛǾŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
мс Db5 DǊƻǳƴŘ м 
мт w·мǇ wŜŎŜƛǾŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
му w·мƴ wŜŎŜƛǾŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
мф Db5 DǊƻǳƴŘ м 
нл Db5 DǊƻǳƴŘ м 
нм w·нƴ wŜŎŜƛǾŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
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нн w·нǇ wŜŎŜƛǾŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
но Db5 DǊƻǳƴŘ м 
нп w·пƴ wŜŎŜƛǾŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
нр w·пǇ wŜŎŜƛǾŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ hǳǘǇǳǘ /a[πh о 
нс Db5 DǊƻǳƴŘ м 
нт aƻŘtǊǎƭ aƻŘǳƭŜ tǊŜǎŜƴǘ [±¢¢[πh о 
ну Lƴǘ[κwȄ[h{ LƴǘŜǊǊǳǇǘκƻǇǘƛƻƴŀƭ wȄ[h{ [±¢¢[πh о 
нф ±ŎŎ¢Ȅ ҌоΦо± tƻǿŜǊ ǎǳǇǇƭȅ ǘǊŀƴǎƳƛǘǘŜǊ н 
ол ±ŎŎм ҌоΦо± tƻǿŜǊ {ǳǇǇƭȅ н 
ом [taƻŘŜκ¢Ȅ5ƛǎ [ƻǿŜǊ tƻǿŜǊ aƻŘŜκƻǇǘƛƻƴŀƭ ¢· 5ƛǎŀōƭŜ [±¢¢[πL о 
он Db5 DǊƻǳƴŘ м 
оо ¢·оǇ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
оп ¢·оƴ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
ор Db5 DǊƻǳƴŘ м 
ос ¢·мǇ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ bƻƴπLƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
от ¢·мƴ ¢ǊŀƴǎƳƛǘǘŜǊ 5ŀǘŀ LƴǾŜǊǘŜŘ LƴǇǳǘ /a[πL о 
оу Db5 DǊƻǳƴŘ м 

¢ŀōƭŜ о ǎƘƻǿǎ ǘƘŜ ŘŜǘŀƛƭŜŘ ŎƻƴǘǊƻƭ Ǉƛƴǎ 

¢ŀōƭŜ оΦ h{Ct /ƻƴǘǊƻƭ Ǉƛƴǎ 
Name Direction Description 

{/[ .ƛ5ƛǊ 
нπǿƛǊŜ ǎŜǊƛŀƭ ŎƭƻŎƪ ǎƛƎƴŀƭΦ wŜǉǳƛǊŜǎ ǇǳƭƭπǳǇ ǊŜǎƛǎǘƻǊ ǘƻ оΦо± ƻƴ 
Ƙƻǎǘ

{5! .ƛ5ƛǊ нπǿƛǊŜ ǎŜǊƛŀƭ Řŀǘŀ ǎƛƎƴŀƭΦ wŜǉǳƛǊŜǎ ǇǳƭƭπǳǇ ǊŜǎƛǎǘƻǊ ǘƻ оΦо± ƻƴ 
ƘƻǎǘΦ

[t²ƴκtw{ƴ LƴǇǳǘκhǳǘǇǳǘ 

5ǳŀƭ CǳƴŎǘƛƻƴ {ƛƎƴŀƭ 
Φ [ƻǿ tƻǿŜǊ ƳƻŘŜ ƛǎ ŀƴ ŀŎǘƛǾŜπƭƻǿ ƛƴǇǳǘ ǎƛƎƴŀƭ 
Φ aƻŘǳƭŜ tǊŜǎŜƴǘ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀ ǇǳƭƭπŘƻǿƴ ǊŜǎƛǎǘƻǊ ƻƴ ǘƘŜ 
ƳƻŘǳƭŜ ǿƘƛŎƘ ƎŜǘǎ ŎƻƴǾŜǊǘŜŘ ǘƻ ŀƴ ŀŎǘƛǾŜπƭƻǿ ƻǳǘǇǳǘ ƭƻƎƛŎ ǎƛƎƴŀƭ 
±ƻƭǘŀƎŜ ȊƻƴŜǎ ƛǎ ǎƘƻǿƴ ŀǎ ŦƛƎǳǊŜоΦ 

Lb¢κw{¢ƴ LƴǇǳǘκhǳǘǇǳǘ 

5ǳŀƭ Cǳƴǘƛƻƴ {ƛƎƴŀƭ 
Φ wŜǎŜǘ ƛǎ ŀƴ ŀŎǘƛǾŜπƭƻǿ ƛƴǇǳǘ ǎƛƎƴŀƭ 
Φ LƴǘŜǊǊǳǇǘ ƛǎ ŀƴ ŀŎǘƛǾŜπƘƛƎƘ ƻǳǘǇǳǘ ǎƛƎƴŀƭ ±ƻƭǘŀƎŜ 
ȊƻƴŜǎ ƛǎ ǎƘƻǿƴ ŀǎ ŦƛƎǳǊŜ оΦ 

CƛƎǳǊŜ оΦ Voltage Zones 
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CƛƎǳǊŜ п ǎƘƻǿǎ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ǇƻǿŜǊ ǎǳǇǇƭȅ ŦƛƭǘŜǊ ŘŜǎƛƎƴ 

CƛƎǳǊŜ пΦ wŜŎƻƳƳŜƴŘŜŘ tƻǿŜǊ {ǳǇǇƭȅ CƛƭǘŜǊ 

Optical Port Description
¢ƘŜ ƻǇǘƛŎŀƭ ƛƴǘŜǊŦŀŎŜ ǇƻǊǘ ƛǎ ŀƴ athπмн ǊŜŎŜǇǘŀŎƭŜΦ ¢ƘŜ ǘǊŀƴǎƳƛǘ ŀƴŘ ǊŜŎŜƛǾŜ ƻǇǘƛŎŀƭ ƭŀƴŜǎ ǎƘŀƭƭ ƻŎŎǳǇȅ ǘƘŜ 
Ǉƻǎƛǘƛƻƴǎ ŘŜǇƛŎǘŜŘ ƛƴ CƛƎǳǊŜ п ǿƘŜƴ ƭƻƻƪƛƴƎ ƛƴǘƻ ǘƘŜ a5L ǊŜŎŜǇǘŀŎƭŜ ǿƛǘƘ ǘƘŜ ŎƻƴƴŜŎǘƻǊ ƪŜȅǿŀȅ ŦŜŀǘǳǊŜ ƻƴ ǘƻǇΦ

CƛƎǳǊŜ рΦ hǇǘƛŎŀƭ aŜŘƛŀ 5ŜǇŜƴŘŜƴǘ LƴǘŜǊŦŀŎŜ ǇƻǊǘ ŀǎǎƛƎƴƳŜƴǘǎ 
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Specification
Absolute Maximum Ratings
Lǘ Ƙŀǎ ǘƻ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƛƴ ŜȄŎŜǎǎ ƻŦ ŀƴȅ ƛƴŘƛǾƛŘǳŀƭ ŀōǎƻƭǳǘŜ ƳŀȄƛƳǳƳ ǊŀǘƛƴƎǎ ƳƛƎƘǘ ŎŀǳǎŜ ǇŜǊƳŀƴŜƴǘ 
ŘŀƳŀƎŜ ǘƻ ǘƘƛǎ ƳƻŘǳƭŜΦ 

tŀǊŀƳŜǘŜǊ {ȅƳōƻƭ aƛƴ aŀȄ ¦ƴƛǘǎ bƻǘŜǎ 

{ǘƻǊŀƎŜ ¢ŜƳǇŜǊŀǘǳǊŜ ¢{ πпл ур ŘŜƎ/ 

hǇŜǊŀǘƛƴƎ /ŀǎŜ ¢ŜƳǇŜǊŀǘǳǊŜ ¢ht л тл ŘŜƎ/ 

tƻǿŜǊ {ǳǇǇƭȅ ±ƻƭǘŀƎŜ ±// πлΦр оΦс ± 

wŜƭŀǘƛǾŜ IǳƳƛŘƛǘȅ όƴƻƴπŎƻƴŘŜƴǎŀǘƛƻƴύ wI л ур ҈ 

Recommended Operating Conditions 

tŀǊŀƳŜǘŜǊ {ȅƳōƻƭ aƛƴ ¢ȅǇƛŎŀƭ aŀȄ ¦ƴƛǘǎ bƻǘŜǎ 

hǇŜǊŀǘƛƴƎ /ŀǎŜ ¢ŜƳǇŜǊŀǘǳǊŜ ¢ht л тл ŘŜƎ/ 

tƻǿŜǊ {ǳǇǇƭȅ ±ƻƭǘŀƎŜ ±// оΦмор оΦо оΦпср ± 
5ŀǘŀ wŀǘŜΣ ŜŀŎƘ [ŀƴŜ роΦмнр D.Ř t!aп 

5ŀǘŀ wŀǘŜ !ŎŎǳǊŀŎȅ πмлл млл ǇǇƳ 

tǊŜπC9/ .ƛǘ 9ǊǊƻǊ wŀǘƛƻ нΦпȄмлπп 
tƻǎǘπC9/ .ƛǘ 9ǊǊƻǊ wŀǘƛƻ мȄмлπмн м 

[ƛƴƪ 5ƛǎǘŀƴŎŜ 5 лΦллн н ƪƳ н 

bƻǘŜǎΥ 

1. C9/ ǇǊƻǾƛŘŜŘ ōȅ Ƙƻǎǘ ǎȅǎǘŜƳΦ
2. C9/ ǊŜǉǳƛǊŜŘ ƻƴ Ƙƻǎǘ ǎȅǎǘŜƳ ǘƻ ǎǳǇǇƻǊǘ ƳŀȄƛƳǳƳ ŘƛǎǘŀƴŎŜΦ

Electrical Characteristics 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ŘŜŦƛƴŜŘ ƻǾŜǊ ǘƘŜ wŜŎƻƳƳŜƴŘŜŘ hǇŜǊŀǘƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ 
ǎǇŜŎƛŦƛŜŘΦ 

tŀǊŀƳŜǘŜǊ 
¢Ŝǎǘ 

tƻƛƴǘ 
aƛƴ ¢ȅǇƛŎŀƭ aŀȄ ¦ƴƛǘǎ bƻǘŜǎ 

tƻǿŜǊ /ƻƴǎǳƳǇǘƛƻƴ ф ² 

{ǳǇǇƭȅ /ǳǊǊŜƴǘ LŎŎ нΦтн ! 

aƻŘǳƭŜ LƴǇǳǘ όŜŀŎƘ [ŀƴŜύ 

{ƛƎƴŀƭƛƴƎ wŀǘŜΣ ŜŀŎƘ [ŀƴŜ ¢tм роΦмнр ҕ млл ǇǇƳ D.Ř 

5/ /ƻƳƳƻƴπƳƻŘŜ ƛƴǇǳǘ 

±ƻƭǘŀƎŜ 
¢tм πлΦор нΦур ± 

{ƛƴƎƭŜπŜƴŘŜŘ ƛƴǇǳǘ ±ƻƭǘŀƎŜ ¢tмŀ πлΦп оΦо ± 
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!/ /ƻƳƳƻƴπƳƻŘŜ wa{ 

ƛƴǇǳǘ ±ƻƭǘŀƎŜ 

[ƻǿπCǊŜǉǳŜƴŎȅΣ±/a[C Cǳƭƭπ

.ŀƴŘΣ±/a[C 

¢tмŀ 
он 

ул 

Ƴ± 

aƻŘǳƭŜ ǎǘǊŜǎǎŜŘ ƛƴǇǳǘ ǘŜǎǘ L999 улнΦоŎƪ мнлDоΦпΦо 

5ƛŦŦŜǊŜƴǘƛŀƭ tŜŀƪπǘƻπtŜŀƪ 

ƛƴǇǳǘ ±ƻƭǘŀƎŜ ǘƻƭŜǊŀƴŎŜ 
¢tмŀ трл Ƴ± 

/ƻƳƳƻƴ ǘƻ 5ƛŦŦŜǊŜƴǘ aƻŘŜ ƛƴǇǳǘ 

wŜǘǳǊƴ [ƻǎǎ 
¢tм L999улнΦоŎƪ 9ǉǳŀǘƛƻƴ мнлDπн 

9ŦŦŜŎǘƛǾŜ ƛƴǇǳǘ wŜǘǳǊƴ [ƻǎǎ ¢tм уΦр Ř. 

5ƛŦŦŜǊŜƴǘƛŀƭ ƛƴǇǳǘ ¢ŜǊƳƛƴŀǘƛƻƴ 

aƛǎƳŀǘŎƘ 
¢tм мл ҈ 

wŜŎŜƛǾŜǊ όŜŀŎƘ [ŀƴŜύ 

{ƛƎƴŀƭƛƴƎ wŀǘŜΣ ŜŀŎƘ ƭŀƴŜ ¢tп роΦмнр ҕ млл ǇǇƳ D.Ř 

5ƛŦŦŜǊŜƴǘƛŀƭ tŜŀƪπǘƻπtŜŀƪ 

hǳǘǇǳǘ ±ƻƭǘŀƎŜ 

{ƘƻǊǘ aƻŘŜ 

[ƻƴƎ aƻŘŜ 

¢tп 
слл 
упр 

Ƴ± 

!/ /ƻƳƳƻƴ aƻŘŜ hǳǘǇǳǘ 

±ƻƭǘŀƎŜΣ wa{ 

[ƻǿπŦǊŜǉǳŜƴŎȅΣ±/a[C Cǳƭƭπ

.ŀƴŘΣ±/a[C 

¢tп 
он 

ул 

Ƴ± 

5ƛŦŦŜǊŜƴǘƛŀƭ ¢ŜǊƳƛƴŀǘƛƻƴ 

aƛǎƳŀǘŎƘ 
¢tп мл ҈ 

±ŜǊǘƛŎŀƭ ŜȅŜ ŎƭƻǎǳǊŜΣ ±9/ ¢tп мн Ř. 

9ȅŜ IŜƛƎƘǘ ¢tп мр Ƴ± 

/ƻƳƳƻƴπƳƻŘŜ ǘƻ 5ƛŦŦŜǊŜƴǘƛŀƭ 

ƳƻŘŜ ƻǳǘǇǳǘ wŜǘǳǊƴ [ƻǎǎ ¢tп L999улнΦоŎƪ 9ǉǳŀǘƛƻƴ мнлDπм Ř. 

9ŦŦŜŎǘƛǾŜ ƻǳǘǇǳǘ wŜǘǳǊƴ [ƻǎǎ ¢tп уΦр Ř. 

hǳǘǇǳǘ ¢Ǌŀƴǎƛǘƛƻƴ ǘƛƳŜ όнл҈ ǘƻ 

ул҈ύ 
¢tп уΦр Ǉǎ 

5/ /ƻƳƳƻƴπƳƻŘŜ ƻǳǘǇǳǘ 

±ƻƭǘŀƎŜ 
¢tп πорл нурл Ƴ± 
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Optical Characteristics 

tŀǊŀƳŜǘŜǊ {ȅƳōƻƭ aƛƴ ¢ȅǇƛŎŀƭ aŀȄ ¦ƴƛǘǎ bƻǘŜǎ 

¢ǊŀƴǎƳƛǘǘŜǊ 

5ŀǘŀ wŀǘŜΣ ŜŀŎƘ [ŀƴŜ роΦмнр ҕ млл ǇǇƳ D.Ř 

aƻŘǳƭŀǘƛƻƴ CƻǊƳŀǘ t!aп 

²ŀǾŜƭŜƴƎǘƘ λ 1304.5 1310 1317.5 nm 

Side-mode suppression ratio SMSR 30 dB 

Average Launch Power, each Lane 
PAVG -2.9 4 dBm 1 

Outer Optical Modulation 

Amplitude (OMAouter), each Lane POMA -0.8 4.2 dBm 2 

Launch power in OMAouter 

minus TDECQ, each Lane 

OMA- 

TDECQ 
-2.2 dBm 

Transmitter and Dispersion Eye 

Closure for PAM4 

(TDECQ), each Lane 

TDECQ 3.4 dB 

TDECQ – 10log10(Ceq) 3.4 dB 

Extinction Ratio ER 3.5 dB 

Transition Time Tt 17 ps 

Average Launch Power of OFF 

Transmitter, each Lane 
Poff -15 dBm 

RIN21.4OMA RIN -136 dB/Hz 

Optical Return Loss Tolerance TOL 21.4 dB 

Transmitter reflectance Tr -26 dBm 
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Receiver 

Data Rate, each Lane 53.125 ± 100 ppm GBd 

Modulation Format PAM4 

Center wavelength λ 1304.5 1317.5 Nm 

Damage Threshold, each Lane THd 5 dBm 3 

Average Receive Power, each Lane 
-5.9 4 dBm 4 

Receive Power (OMAouter), each 

Lane 
4.2 dBm 

Receiver Reflectance RR -26 dB 

Receiver Sensitivity 

(OMAouter), each Lane 
SEN Equation (1) dBm 5 

Stressed Receiver Sensitivity 

(OMAouter), each Lane 
SRS -1.9 dBm 6 

LOS Assert LOSA -15 dBm 

LOS De-assert LOSD -9.2 dBm 

LOS Hysteresis LOSH 0.5 dB 

Conditions of Stress Receiver Sensitivity Test (Note 7) 

Stressed Eye Closure for PAM4 

(SECQ), Lane under Test 
3.4 dB 

SECQ – 10log10(Ceq), lane 

under test 
3.4 dB 

OMAouter of each aggressor 4.2 dBm 

lane 
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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. Even if the TDECQ < 1.4 dB, the OMAouter(min) has to exceed this value.

3. The receiver shall be able to tolerate, without damage, continuous exposure to a modulated optical input signal

having this power level on one lane. The receiver does not have to operate correctly at this input power.

4. 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.

5. Receiver sensitivity (OMAouter) is informative and is defined for a transmitter with a value of SECQ up to 3.4 dB.

Receiver sensitivity should meet Equation (1), which is illustrated in Figure 6.

𝑅𝑅𝑅𝑅 = max (−3.9, SECQ – 5.9) 𝑑𝑑𝑑𝑑𝑑𝑑 (1) 

Where: 

RS 

SECQ 

is the receiver sensitivity, and 

is the SECQ of the transmitter used to measure the receiver sensitivity. 

6. Measured with conformance test signal at TP3 for the BER equal to 2.4x10-4.

7. These test conditions are for measuring stressed receiver sensitivity. They are not characteristics of the receiver.

Figure 6. Illustration of Receiver Sensitivity Mask for 100GBASE-FR1 
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Digital Diagnostic Specifications 
The following digital diagnostic characteristics are defined over the normal operating conditions unless otherwise 
specified. 

Parameter Symbol Min Max Units Notes 

Temperature monitor 
absolute error DMI_Temp -3 3 degC Over operating 

temperature range 

Supply voltage monitor 
absolute error DMI _VCC -0.1 0.1 V Over full operating 

range 

Channel RX power monitor 
absolute error DMI_RX_Ch -2 2 dB 1 

Channel Bias current 
monitor DMI_Ibias_Ch -10% 10% mA 

Channel TX power monitor 
absolute error DMI_TX_Ch -2 2 dB 1 

Notes: 

1. Due to measurement accuracy of different single mode fibers, there could be an additional

+/-1 dB fluctuation, or a +/- 3 dB total accuracy.

Mechanical Drawing

Figure 6. Mechanical Outline 

Notes: 

1) The mechanical design is flat top (RHS).
2) The pull tab color is green, engraved with “400G” letter.
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ESD
This transceiver is specified as ESD threshold 1kV for high-speed data pins and 2kV for all other electrical input pins, tested 
per MIL-STD-883, Method 3015.4 /JESD22-A114-A (HBM). However, normal ESD precautions are still required during 
the handling of this module. This transceiver is shipped in ESD protective packaging. It should be removed from the 
packaging and handled only in an ESD protected environment.

Laser safety
This is a Class I Laser Product, or Class 1 Laser Product according to IEC/EN 60825-1:2014. This product complies with 21 
CFR 1040.10 and 1040.11 except for conformance with IEC 60825-1 Ed. 3., as described in Laser Notice No. 56, dated May 
8, 2019. 

Caution: Use of controls or adjustments or performance of procedures other than those specified herein may result in 
hazardous radiation exposure. 
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