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Motivation 

MAC/RS

400G PCS

The same color 

lanes from sub-

FECs distribute to 

different Mux/Demux 

group. 

PMD

Medium

MDI

2
nd

 stage PMA[16:4/8] 

or PMA[8:4] in module

1
st
 stage 

PMA[16:16] in PCS

Optical Module

802.3bj

FEC

802.3bj

FEC

802.3bj

FEC

802.3bj

FEC

Each bit mux block based on 4/2 electrical lanes from different sub-FEC 

Bit muxBit mux Bit muxBit mux Bit mux Bit muxBit mux Bit mux

 A bit-multiplexing method based on FOM was presented in January meeting 

2014 (wang_400_01a_0114.pdf), which enables protocol-agnostic optical 

modules and empower lower complexity/power/cost & broad market potential 

 The following issues are raised during 

Jan meeting: 

 CDAUI-n interoperation 

 BER/MTTFPA analysis 

 Implementation cost in silicon  

 More detailed work on PCS/FEC/PMA 

architecture with CDAUI-n 

interoperation is in this contribution. 



HUAWEI TECHNOLOGIES CO., LTD. 

英文标题:32-35pt   

颜色: R153 G0 B0 

内部使用字体 : 

FrutigerNext LT Medium 

外部使用字体 : Arial 

 

中文标题:30-32pt   

颜色: R153 G0 B0 

字体:黑体 

 

 

 

英文正文:20-22pt 

子目录 (2-5级) :18pt   

颜色:黑色 

内部使用字体 : 

FrutigerNext LT Regular 

外部使用字体 : Arial 

 

中文正文:18-20pt 

子目录(2-5级):18pt  

颜色:黑色 

字体:细黑体  

配色参考方案： 

建议同一页面内

不超过四种颜色

，以下是13组配

色方案，同一页

面内只选择一组

使用。（仅供参

考） 

客户或者合作

伙伴的标志放

在右上角. 

Page 4 

4:1/2:1 bit Mux with CDAUI-16 interface 
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Reorder on RX side to restore 

all FEC symbol lanes; 

 Have some constraint in 

SerDes layout design on TX 

side and no SerDes route 

order requirement on the RX 

side. 
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2:1/1:2 bit Mux/DeMux with CDAUI-8 interface 
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 Use 2:1 bit Mux/DeMux based on 
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FECs to fit in 100Gbps optical lanes; 
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fit in 25Gbps optical lanes; 

 AM Lock/Alignment and Reorder in 

the RX side to restore all FEC 

symbol lanes; 

 Have some constraint in SerDes 

layout design on TX side and no 

SerDes route order requirement on 

the RX side. 
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1:2/1:4 bit DeMux with CDAUI-4 interface 
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 Take 4:1 FOM Bit Mux/DeMux on 

each 100G SerDes of CDAUI-4; 

 Use 1:2 bit DeMux/Mux for one 

100G SerDes from different sub-

FECs fitting in 50Gbps optical 

lanes; 

 Use 1:4 bit DeMux/Mux for  one 

100G SerDes from different sub-

FECs fitting in 25Gbps optical 

lanes; 

 AM Lock/Alignment and Reorder in 

the RX side to recover all FEC 

symbol lanes; 

 No SerDes route order 

requirement on the TX & RX side. 
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CDAUI-16 TX interoperate with CDAUI-8 RX  
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One 100Gbps Optical Link
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4X25Gbps FEC 
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Bit DeMux

1:2
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Two 50Gbps Optical Link
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Egress PCS/PMA
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RX:CDAUI-8

4X25Gbps FEC symbol 

lanes to 4 Sub-FECs

Bit DeMux 1:2
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00.3
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00.4

80.1
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Four 25Gbps Optical Link

Egress PCS/PMA

FEC0 FEC1 FEC2 FEC3
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4X25Gbps FEC 

symbol lanes 

from 4 Sub-FECs

TX:CDAUI-16

00.3
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RX PCS/PMA
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Alignment and Reorder
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120.0
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RX:CDAUI-8

4X25Gbps FEC symbol 

lanes to 4 Sub-FECs

Bit DeMux 1:2

00.3
00.2

00.0
00.1

80.5
80.4

80.2
80.340.5

40.3
40.4

80.1
80.040.2

40.0
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120.0
120.1

00.3

00.1
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40.1

120.2
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120.1

00.0
80.0
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TX: CDAUI-8 interoperate with RX: CDAUI-16 
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How to support High Gain FEC? 

 As discussed In November 2013 Dallas meeting 

(gustlin_400_01_1113),  High Gain FEC in the architecture 

can be integrated by: 

 Option 1: add the FEC on top of what is already there, 

no additional transcoding is needed  

 Option 2: strip off the current FEC and then add a 

stronger FEC to the PCS encoded data. 

 With the FOM Bit-Mux proposal and Option1, it is easy to 

add high gain FEC on top of the FEC encoded data and 

implement protocol agnostic optical module. 

 If the mandatory generic RS-FEC is RS(528, 514) with 

transcoding, 0% overclocking in CDAUI interface, 

there is no need to bypass this generic FEC if High 

Gain FEC is deployed. 

 FOM Bit-Mux proposal also support option 2, where it just 

can not realize protocol agnostic optical modules anymore. 

Further iteration FEC for additional gain can be enabled 

after generic FEC decoding.   
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CDAUI-n interoperation with High Gain FEC 

MAC/RS

400GBASE PCS

400G RS-FEC

PMA(16:16)

PMA(16:16)

PMD

Medium

Stronger FEC

PMA(m:16)

CDAUI-16

MAC/RS

400GBASE PCS

400G RS-FEC

PMA(16:16/8/4)

PMA(16/8/4:16)

PMD

Medium

Stronger FEC

PMA(m:z)

CDAUI-16/8/4

Transparent to 

logical layer

Generic  FEC 

cover (TX+RX) CDAUI-n only

Stronger  FEC 

cover PMD only

 One PCS/FEC architecture 

with FOM bit mux to support 

CDAUI-16/8/4 interoperation. 

 The generic RS FEC should 

be identical with or without 

stronger FEC. 

 Additional stronger FEC on 

both sides does not affect the 

interoperation. 

 FOM based bit-mux can 

support CDAUI-n 

interoperation with high gain 

FEC deployed in optical 

module  

Refer to: wang_400_01_1113.pdf 
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Summary 

 Detailed analysis of PMA architecture based on FOM(FEC Orthogonal 

Multiplexing) bit mux is presented in this contribution  

 The issue of how to do CDAUI-16/8/4 interoperation with FOM and mandatory generic FEC is 

cleared. This will lead to bit mux protocol agnostic module and lower complexity /power/cost 

 It is also possible to implement protocol agnostic optical module by adding High Gain FEC on top 

of the architecture 

 Stripping generic FEC and adding High Gain FEC in gearbox will make optical module protocol 

aware 

 Design of gearbox in module will be simplified by bit mux solution.  

 Bit mux based on FOM can adapt to 16/8/4 physical lanes and is PMD independent, e.g. 

PAMn/DMT 

 400GE FOM Bit Mux may have  some limitation in certain applications,, for example 4X100GE 

common design in host side and some 100GE serial PMDs solution 
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Further Work 

 Analyze the cost comparison of complexity/power/area for 

bit/symbol mux scheme; 

 Continue analysis for one dual-mode 1X400GE/4X100GE PMA 

in host side ASIC; 

 Investigate Burst Error model of various PMDs in 400GE; 

 MTTFPA analysis; 
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