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Background

- A baseline proposal for an CGMII Extender was presented at the Long Beach meeting,
nicholl_3cn_01a_0119.

« During the subsequent discussions, several questions were brought up around the details
of MDIO register mappings and MMD numbering for the proposed baseline.

- Following the meeting a small group of people got together to review this topic in the
context of several potential TO0GbE use cases.

- This exercise identified a serious (show stopper) issue with the proposed CGMII Extender
for one of the use cases.

- An alternative solution based on migrating to an Inverse FEC sublayer architecture was
identified, and is presented herein.


http://www.ieee802.org/3/cn/public/19_01/nicholl_3cn_01a_0119.pdf

Assumptions

- All of the examples in this deck assume an existing 100G RS-FEC, PMA and PMD sublayer
at the bottom of the stack.

- This was done to make it easier to identify the MMD mapping (and associated MDIO
register locations) for the different sub-layers as you move up the stack.

- It is understood that the first practical application for this proposal will likely be the new
T00GBASE-ZR PHY (80km DWDM), but the exact details of the sub-layers in this new PHY
and associated MMD mapping is not yet fully defined.



CGMII Extender - Use Case H1
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CGMII Extender - Use Case #2
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CGMII Extender Observations

- Use Case #1.
Could be made to work. The 100G DTE and PHY extender sublayers are simply a
concatenation of Clause 82 PCS and Clause 91 RS-FEC functions. The associated MDIO
registers would need to be copied into MMD 4 (DTE XS) and MMD 5 (PHY XS)

appropriately.

- Use Case H2.
Show stopper. In this case the 100G DTE extender sublayer has to be implemented across
two separate chips, and somehow incorporate the functions/registers for a physically
instantiated CAUI-4 electrical interface and it’s associated PMA sublayers.



Alternative Proposal - Inverse RS-FEC Sublayer
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Example of Inverse RS-FEC Sublayer for T00GBASE-ZR
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http://www.ieee802.org/3/cn/public/19_01/trowbridge_3cn_01a_0119.pdf

Inverse RS-FEC Sublayer Observations

- Simpler and cleaner from an architecture perspective, and works equally well for all use
cases considered to date (see backup slides).

. Inverse RS-FEC sublayer is simply an inverse of Clause 91 RS-FEC (can probably be
documented by a direct reference).

- The new Inverse RS-FEC sublayer would be mapped to MMD 1, and a new set of
“inverted” Clause 91 registers added.



Summary

- A show stopper issue was identified with the proposed CGMII Extender.

- This presentation shows a potential solution using an Inverse RS-FEC sublayer.
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More work to be done

- Identify a name for the Inverse RS-FEC sublayer.

 Decide if the Inverse RS-FEC sublayer should support both RS-528 and RS-544 FECs or
only RS-544 ?

- Review skew points and requirements.

« Potential consider some more use cases.

1



Backup



A00GMII Extender Use Cases
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A400GMII Extender Example (Host side)
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A00GMIl Extender Example #1 (Host + Module)
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400GMIl Extender Example #2 (Host side)
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A00GMIl Extender Example #2 (Host + Module)
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400GbE PCS (MMD 3) and DTE XS (MMD 5) registers

PCS

(MMD 3)

Table 119-4—MDIO/PCS control variable mapping

Table 119-5—MDIO/PCS status variable mapping

Table 119-5—MDIO/PCS status variable mapping (continued)

MDIO control variable PCS register name Register/bit PCS control variable
number
Reset PCS control 1 register 3015 reset
Loopback PCS control 1 register 3014 Loopback
Transmit test-pattern BASE-R PCS test-pattern = 3.42.3 tx_test_mode
enable control register
LPLFW EEE control and 3200 LPLFW
capability
PCS FEC bypass indication PCS FEC control register | 3.800.1 FEC_bypass_indication_enable
enable
PCS FEC degraded SER enable | PCS FEC control register | 3.800.2 FEC_degraded_SER_enable
PCS FEC degraded SER PCS FEC degraded SER | 3.806,3.807 | FEC_degraded SER activate_th
activate threshold activate threshold register reshold
PCS FEC degraded SER PCS FEC degraded SER | 3.808,3.809 | FEC_degraded SER_deactivate_
deactivate threshold deactivate threshold threshold
register
PCS FEC degraded SER PCS FEC degraded SER | 3.810,3.811 | FEC_degraded_SER _interval
interval interval

MDIO status variable PCS register name Register/bit PCS status variable
number
BASE-R and MultiGBASE-T BASE-R and MultiGBASE-T 3.32.12 PCS_status
receive link status PCS status 1 register
Lane x aligned Multi-lane BASE-R PCS 3.52.7:0 am_lock<x>
alignment status 3 and 4 registers | 3.53.7:0
PCS lane alignment status Multi-lane BASE-R PCS 3.50.12 align_status
alignment status 1 register
Lane x mapping Lane x mapping register 3.400 through | pes_lane_mapping<x>
3.415
PCS FEC bypass indication PCS FEC status register 3.801.1 FEC_bypass_indication_

ability

ability

MDIO status variable PCS register name Rﬁ‘m’g’:’" PCS status variable

PCS FEC corrected codewords | PCS FEC corrected codewords 3.802, 3.803 FEC_corrected_cw_coun
counter register ter

PCS FEC uncorrected PCS FEC uncorrected codewords | 3.804, 3.805 FEC_uncorrected_cw_co

codewords counter register unter

PCS FEC symbol errors, PCS | PCS FEC symbol error counter 3.600103.631 | FEC_symbol emror_coun

lanes 0 to x register, lanes 0 to x ter i

Tx LPI indication PCS status 1 3.19 Tx LPI indication

Tx LPI received [ PCS status 1 3111 [ Tx LPI received

Rx LPI indication PCS status 1 318 Rx LPI indication

Rx LPI received | PCS status 1 3.1.10 [ Rx LPI received

EEE wake error counter EEE wake error counter 322 Wake_error_counter

PCS FEC degraded SER ability | PCS FEC status register 3.8013 | FEC_degraded_SER_abil

ity

PCS FEC degraded SER PCS FEC status register 3.801.4 FEC_degraded_SER

Local degraded SER received PCS FEC status register 3.801.6 [ x_local_degraded

Remote degraded SER received | PCS FEC status register 3.801.5 rx_rm_degraded

PCS FEC high SER | PCS FEC status register 3.801.2 | hi_ser

DTE XS
(MMD 5)

Table 118-3—MDIO DTE XS to Clause 119 control variable mapping

Table 118-4—MDIO DTE XS to Clause 119 status variable mapping

Table 118-4—MDIO DTE XS to Clause 119 status variable mapping (continued)

— ] . Register/bit Clause 119 status
MDIO control variable DTE XS register name | RSPt | 01000 119 control variable MDIO status variable DTE XS register name Register/bit Clause 119 status MDIO status variable DTE XS register name number variable
number number variable
Reset DTE XS control 1 register | 5.0.15 reset BASE-R DTE XS receive lik | BASE-R DTE XS status | 53212 PCS_status FEC uncorrected codewords | DTE XS FEC uncorrected 5804,5.805 | FEC_uncorrected_ow_co
status 1 1
Loopback DTE XS control 1 register | 5.0.14 Loopback y y
Lane x aligned Multi-lane BASE-R DTE XS 5.52.7:0 am_lock<z> E:fox‘ﬁ ES fg"“b“l CITors, 'c)oﬁéslﬁffosﬂ:;’el b 5:600t05.631 (chifsymb"lfm"’fm“"
Transmit test-pattern enable BASE-R DTE XS test- 5423 tx_test_mode alignment status 3 and 4 5.53.7:0 . |
ttern control register Tx LPI indicati DTE XS status | 519 Tx LP1 indicati
pa & | I DTE XS lane alignment status | Multi-lane BASE-R DTE XS 55012 align_status x 77 Indleation status x 27 Indleation
DTE XS FEC bypass indication | DTE XS FEC control 5.800.1 FEC_bypass_indication_cnable alignment status 1 Tx LPI received DTE XS status | ERRY Tx LPI received
cnable Tegister Lane x mapping DTE XS lane mapping, lane 0 5.400 through | pos_lane_mapping<x> Rx LPI indication DTE XS status 1 518 Rx LP! indication
DTE XS FEC degraded SER | DTE XS FEC control 5.800.2 FEC_degraded_SER_enable through lane 15 5415 Rx LPI received DTE XS status 1 S110 Rx LPI received
enable register DTE XS FEC bypass indication | DTE XS FEC status 5.801.1 FEC_bypass_indication_ EEE wake orror counter EEE waks orror countes 5 T ——
DTE XS FEC degraded SER DTE XS FEC degraded 5.806,5.807 | FEC_degraded SER activate_t ability ability DTE XS FEC desraded SER DTE XS FEC - 8013 FEC ‘d m;ed SER abil
i i tatus tel . .
activate threshold SER activate threshold hreshold FEC corrected codewords DTE XS FEC corrected 5802,5803 | FEC_comrected cw_coun ability cerce Stalus regisier iy R
register | codewords counter ter - |
DTE XS FEC degraded SER DTE XS FEC degraded 5.808,5.809 | FEC_degraded_SER_deactivate DTE XS FEC degraded SER DTE XS FEC status register 5.801.4 FEC_degraded SER
deactivate threshold SER deactivate threshold _threshold Remote degraded received DTE XS FEC status register 5.801.5 x_rm_degraded
register
Local degraded received DTE XS FEC status register 5.801.6 rx_local_degraded
DTE XS FEC degraded SER | DTE XS FEC degraded | 5.810,5.811 | FEC_degraded_SER _interval
interval SER interval

All Clause 119 MMD 3 PCS

registers are indeed duplicated in MMD$
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400GbE PCS (MMD 3) and PHY XS (MMD 4) registers

Table 119-5—MDIO/PCS status variable mapping (continued)

PCS
(MMD 3)

Table 119-4—MDIO/PCS control variable mapping

Table 119-5—MDIO/PCS status variable mapping

MDIO control variable PCS register name Register/bit PCS control variable
number
Reset PCS control 1 register 3015 reset
Loopback PCS control 1 register 3014 Loopback
Transmit test-pattern BASE-R PCS test-pattern = 3.42.3 tx_test_mode
cnable control register
LPLFW EEE control and 3200 LPLFW
capability
PCS FEC bypass indication PCS FEC control register | 3.800.1 FEC_bypass_indication_enable
le
PCS FEC degraded SER enable | PCS FEC control register | 3.800.2 FEC_degraded_SER_enable
PCS FEC degraded SER PCS FEC degraded SER | 3.806,3.807 | FEC_degraded SER activate_th
activate threshold activate threshold register reshold
PCS FEC degraded SER PCS FEC degraded SER | 3.808,3.809 | FEC_degraded SER_deactivate_
deactivate threshold deactivate threshold threshold
register
PCS FEC degraded SER PCS FEC degraded SER | 3.810,3.811 | FEC_degraded SER_interval
interval interval

MDIO status variable PCS register name Register/bit PCS status variable
number
BASE-R and MultiGBASE-T BASE-R and MultiGBASE-T 3.32.12 PCS_status
receive link status PCS status 1 register
Lane x aligned Multi-lane BASE-R PCS 3.52.7:0 am_lock<x>
alignment status 3 and 4 registers | 3.53.7:0
PCS lane alignment status Multi-lane BASE-R PCS 3.50.12 align_status
alignment status 1 register
Lane x mapping Lane x mapping register 3.400 through pes_lane_mapping<x>
3.415
PCS FEC bypass indication PCS FEC status register 3.801.1 FEC_bypass_indication_
ability ability

MDIO status variable PCS register name Rﬁm’g’:" PCS status variable

PCS FEC corrected codewords | PCS FEC corrected codewords 3.802, 3.803 FEC_corrected_cw_coun
counter register ter

PCS FEC uncorrected PCS FEC uncorrected codewords | 3.804, 3.805 FEC_uncorrected_cw_co

codewords counter register unter

PCS FEC symbol errors, PCS | PCS FEC symbol error counter 3.600t03.631 | FEC_symbol_error_coun

lanes 0 to x register, lanes 0 to x ter i

Tx LPI indication PCS status 1 3.19 Tx LPI indication

Tx LPI received [ PCS status 1 3111 Tx LPI received

Rx LPI indication PCS status 1 318 Rx LPI indication

Rx LPI received | PCS status 1 3.1.10 Rx LPI received

EEE wake error counter EEE wake error counter 322 Wake_error_counter

PCS FEC degraded SER ability | PCS FEC status register 3.8013 FEC_degraded_SER_abil

ity

PCS FEC degraded SER PCS FEC status register 3.801.4 FEC_degraded_SER

Local degraded SER received PCS FEC status register 3.801.6 x_local_degraded

Remote degraded SER received | PCS FEC status register 3.801.5 rx_rm_degraded

PCS FEC high SER [ PCS FEC status register 3.801.2 hi_ser

Table 118-2—MDIO PHY XS to Clause 119 status variable mapping

PHY XS
(MMD 4)

Table 118-1—MDIO PHY XS to Clause 119 control variable mapping MDIO status variable PHY XS register name Register/bit Clamse 119 status
‘number variable
Registerbit BASE-R PHY 305 recerve link | BASE-R PHY X5 statws | 4321 PCS_stanws
MDIO control variable PHY XS register name p . ‘l' . . Clause 119 control variable st
— - Lane x aligned Multi-Lane BASER PHY XS 35270 am _lock-x
Reset PHY XS control 1 rezister | 4.0.15 reset alignment status 3 and 4 45370
Loopback PHY XS control 1 register | 40.14 Loopback PHY XS Lane aligoment staftus | Maulfi-lane BASE-R PHY X5 35012 Align_status
Tramomit testpattemensble | BASERPHY XStest- | 4423 _test_mods aligoment status |
pattemn conol regicter Lane x oopping PHY 305 e mupping, lme 0| 2400 thoush | pos_lane_mappinz-x
- — through lane 15 4415
PHY X5 FEC bypass indication. | PHY XS FEC contral 45001 FEC_bypass_indication_enable
enable resicter PHY XS FEC bypass indication | PHY XS FEC stafus 48011 FEC_bypas:_indication_
il bilify
PHY XS FEC degraded SER | PHY XS FEC contral 48002 FEC_degraded_SER_enzble S i
enzble register FEC coected codewords PHY XS FEC comected 48024803 | FEC_comected_cw_comn
PHY XS FEC degaded SER | PHY NS FEC degraded | 4806,4.807 | FEC_demaded SER_acti rords =
Bty Pk Sonduiastunscinc IR [ FEC uncorrected codewords | PHY XS FEC uncomrected 1504,4505 | FEC_uncomected_cw_co
register codewords counter unter
DY XS FEC degraded SER | PHY NSTEC degraded | 2508,4509 | FEC demraded SER deactivate PHY XS FEC symbol ervors, | PHY XS FEC symbol error 4600t04.631 | FEC_symbol_ervor_coun
deactivate threshold SER deactivate hweshold | tweshold Lane O to Lame 15 counter, lane 0 to lane 15 ter i
register Tx Ll indication PHY 305 status 1 119 TxLPl indication
PHY XS FEC degraded SER | PHY XS FEC degraded | 4810,4811 | FEC_degraded SER_interval Tx LPI received PHY 35 st 1 FERT! Tx LPlreceived
interval SER interval
Fox LP] indication PHY XS status 1 418 o LP indication
Fox LPl received PHY 35 status 1 4110 R LPIreceived
EEE wake exror counter EEE wake ervor counter 40 Wake_error_counter

Table 118-2—MDIO PHY XS to Clause 119 status variable mapping (continued)

MDIO status variable PHY XS register name Register bit Clauze 119 stau:
PHY 305 FEC dezraded SER | PHY 305 FEC status regioter 25013 FEC_degraded_SER_abil
ability ity
PHY 305 FEC dezraded SER | PHY X5 FEC status register 25014 FEC_degraded_SER
Femote degraded SER received | PHY X5 FEC status register 13015 T=_rm_degraded

All Clause 119 MMD 3 PCS registers are indeed duplicated in MMD 4
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400G DTE XS Observations

- Fairly trivial.

- The 400G DTE XS is functionally equivalent to the Clause 119 PCS, and there is always a
1:1 mapping between a Clause 119 sublayer instance and a Clause 118 400G DTE XS

sublayer instance.

« The 400G DTE XS clause can simply reference Clause 119 directly (makes documentation
easy, and is one of the reasons why Clause 118 is so short)
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CGMII Extender Use Cases
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CGMII Extender Example #1 (Host perspective)
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Chip #1
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<
<

v
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A

v
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CGMII Extender Example #1 (Host + Module) Chip

Extender
Normal host stack (Clause 82/91) Extender host stack (Clause x)
Chip #1 Chip #1
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el T _ MIT] | e
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CL91 (MMD 8) RS'FEC _______________________________ PMA 4m CL135 (MMD 9) T
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CGMII Extender Example #2 (Host perspective)

Normal host stack (Clause 82/91)

Extender host stack (Clause x)

Clause 82
(MMD 3)

Clause 91
(MMD 9)

Clause 135
(MMD 9)

Clause 135
(MMD 8)

MAC/RS

| |

100GBASE-R PCS

Chip #1

Two sublayers collapse into a single
sublayer, but are functionally
equivalent

<

v

RS-FEC

PMA 4:4

100GAUI-4

PMA 4:2

100GAUI-2

<

All the registers from CL82
(MMD3) and CL91 (MMD1)
need to be copied into MMD 5

Chip #2

System Port (C2M AUI)

MAC/RS

| |

100G DTE XS

PMA 4:4

100GAUI-4

PMA 4:2

100GAUI-2

Chip #1

Clause x
(MMD 5)

Clause 135
(MMD 10)

Chip #2
Clause 135
(MMD 9)
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CGMIl Extender Example #2 (Host + Module)

Normal host stack (Clause 82/91)

Extender host stack (Clause x)
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CLtbd (MMD 5)

100GAUI-4

Chip #2

PMA 4:2

CL135 (MMD 9)

100GAUI-2

Chip #1
| MAC/RS |
Mol |
CL82 (MMD 3) 100GBASE-R PCS ]
CL91 (MMD 9) RS-FEC | e
CL135 (MMD 9) PMA 4:4
100GAUI-4 Chip #2
CL135 (MMD 8) | PMA 4:2 |
100GAUI-2 System Port
(C2M AUI)
CL135 (MMD 1) | PMA 2:p Chip #3
CL136-138,140 (MMD 1) PMD § CL83 (MD 10)
| MDI

CL135 (MMD 10) -

Extender

PMA 2:4

100G PHY XS

Mi] ]

100GBASE-R PCS

RS-FEC

PMA 4:p

PMD

Chip #3
CL135 (MMD 8)

CL82 (MMD 3)
CL91 (MMD 1)
CL135 (MMD 1)

MDI

CLtbd (MMD 4)

: invCL91 !

CL136-138,140 (MMD 1)
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CGMIl Extender Example #3 (Host perspective) — crip

Extender host stack (Clause x)

Normal host stack (Clause 82/91)

Chip #1 Chip #1
MAC/RS MAC/RS
= L] Clause x
Clause 82 100GBASE-R PCS How does this work ? 100G DTE XS (MMD 5)
(MMD 3)
Four sublayers collapse into a single
Clause 83 PMA 20:4 sublayer ?
(MMD 10)
- 83 CAUI-4 Can you have a single sub-layer
ause hysically instantiated across two
PMA 4:20 P
(MMD 9) chips ?
RS-FEC
Clause 91 What happens to the CAUI-4 ?
(MMD 8)
Does the 100G DTE XS now have to
also include the Clause 83 PMA
Clause 135 PMA 4:4 functions and associated registers ? BMA 4:4 Clause 135
Chip #2 Chip #2

100GAUI-4 System Port (C2M AUI) 100GAUI-4




CGMII Extender Example #3 (Host + Module) " cnip

Extender
Normal host stack (Clause 82/91) Extender host stack (Clause x)
Chip #1 }Chip #1
| MAC/RS | MAC/RS |
Mi T ] Mi[ | e ,
CL82 (MMD 3) 100GBASE-R PCS Upper 100G DTE XS ? || CLtbd (MMD 5) | CL82
CL83 (MMD 10) PMA 20:4 PMA 20:4 CL83 (MMD 11) ~7 77777
CAUI-4 Chip #2 cAUl4 Chip #2
CL83 (MMD 9) PMA 4:20 PMA 4:20 CL83 (MMD 10)
CL91 (MMD 8) RS-FEC Lower 100G DTE XS ClLtbd (MMD 5) | CL91 !
CL135 (MMD 8) PMA 4:m PMA 4:m CL135(MMD Q) =~
100GAUI-4 or 100GAUI-2 System Port 100GAUI-4 or 100GAUI-2
Chip #3
C2M AUI
( ) PMA m4 CL135 (MMD 8) I__ _____________ :
100G PHY XS CLtbd (MMD 4) | !”Vct9; |
M  InvCL82 |
Chip #3 100GBASE-R PCS CL82 (MMD 3)
CL135 (MMD 1) PMA m:p | RS-FEC CL91 (MMD 1)
CL136-138,140 (MMD 1) PMD PMA m:p CL135 (MMD 1)
VD] PMD CL136-138,140 (MMD 1)

MDI ] .



CGMIl Extender Example #3

CL82 (MMD 3)
CL83 (MMD 10)

CL83 (MMD 9)
CL91 (MMD 8)
CL135 (MMD 8)

100GAUI-4 or 100GAUI-2

CL135 (MMD 1)
CL136-138,140 (MMD 1)

Normal host stack

Extender host stack

Chip #1
VAC/RS MAC/RS
YT N Mi[ ]
100GBASE-R PCS
PMA 20:4
CAUI-4 Chip #2 100G DTE XS
PMA 4:20
RS-FEC |
PMA 4:m ' PMA 4:m
System Port
(C2Mm AUI)
PMA m:4
100G PHY XS
mi[ ]
Chip #3 100GBASE-R PCS
PMA m:p RS FEC
5MD PMA 4:p
MDI R
- MDI

Extender

Chip #1

CLtbd (MMD 5)

Chip #2

CL135 (MMD 9)

100GAUI-4 or 100GAUI-2

Chip #3

CL135 (MMD 8)
CLtbd (MMD 4)

CL82 (MMD 3)
CL91 (MMD 1)
CL135 (MMD 1)

CL136-138,140 (MMD 1)
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100G DTE XS Observations

- Not as simple as 400G

- Examples #1and 2 aren’t too bad in that the 100G DTE XS sublayer is simply a
concatenation of Clause 82 PCS and Clause 91 RS-FEC functions. To support this we
would just need to duplicate all of the Cl 82 and CI 91 control and status registers into
MMD 5 (no different to what was done at 400G). In the same way that when CI 82 and Cl
91 sublayers are implemented in the same chip today (called co-located sublayers),
some of the redundant functions do not have to be implemented.

- Example #3 is a lot more complicated. This requires 4 sublayers plus a physically
instantiated AUI all to be mapped into a single 100G DTE XS sublayer, when the port is
being used as an Extender. Where do the extra Clause 83 PMA functions and associated
reqgisters get captured ? They are physically still present on the host board so we can’t just
ignore them. Also what happens to the CAUI-4 7

- Example #3 also requires a single 100G DTE XS sublayer to be physically instantiated
across two separate chips. Is there precedent for this ?
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100G Inverse RS-FEC Sublayer Use Cases
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100G Inverse FEC Example #1 (Host + Module)

CL82 (MMD 3)
CL91 (MMD 8)
CL135 (MMD 8)

MAC/RS

M| |

100GBASE-R PCS

RS-FEC

PMA 4:m

100GAUI-4 o

r 100GAUI-2

Chip #1

System Port

MAC/RS

M|

100GBASE-R PCS

RS-FEC

PMA 4:m

CL135 (MMD 1)

CL136-138,140 (MMD 1)

PMA m:p

PMD

MDI

Chip #2 (C2M AUI)

PMA m:4

Inverse RS-FEC

RS-FEC

PMA m:p

PMD

MDI

Chip

New
Sublayer

Chip #1

CL 82 (MMD 3)
CL91 (MMD 9)
CL135 (MMD 9)

Chip #2
CL135 (MMD 8)
CL tbd (MMD 1)
CL91 (MMD 1)

CL135 (MMD 1)

CL136-138,140 (MMD 1)
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100G Inverse FEC Example #2 (Host + Module)

MAC/RS

Ml |

100GBASE-R PCS

RS-FEC

PMA 4:m

Chip #1
MAC/RS
mi ||
CL82 (MMD 3) 100GBASE-R PCS
CL91 (MMD 9) RS-FEC
CL135 (MMD 9) PMA 4:4
100GAUI-4 Chip #2
CL135 (MMD 8) PMA 4:2
System Port
100GAUI-2 _
Chip #3 (C2M AUI)
CL135 (MMD 1) PMA 2:p
CL136-138,140 (MMD 1) PMD
MDI

PMA 2:4

Inverse RS-FEC

RS-FEC

PMA 4:p

PMD

MDI

Chip

New
Sublayer

Chip #1

CL 82 (MMD 3)
CL91 (MMD 10)
CL135 (MMD 10)

Chip #2
CL135 (MMD 9)

CL135 (MMD 8)
CL tbd (MMD 1)
CL91 (MMD 1)

CL135 (MMD 1)

CL136-138,140 (MMD 1) 32



100G Inverse FEC Example #3 (Host + Module) . Chip

CL82 (MMD 3)
CL83 (MMD 10)

CL83 (MMD 9)
CL91 (MMD 8)
CL135 (MMD 8)

100GAUI-4 or 100GAUI-2

CL135 (MMD 1)
CL136-138,140 (MMD 1)

New

Sublayer

Chip #1

| CL82 (MMD 3)

~CL83 (MMD 11)

Chip #2

CL83 (MMD 10)

CL91 (MMD 9)

CL135 (MMD 9)

100GAUI-4 or 100GAUI-2

Chip #3

CL135 (MMD 8)
CLtbd (MMD 1)

CL91 (MMD 1)

CL135 (MMD 1)

CL136-138,140 (MMD 1)

Chip #1
MAC/RS | MAC/RS |
Mi[ ] Mi[ | |
100GBASE-R PCS 100GBASE-R PCS
PMA 20:4 PMA 20:4
- AUI-4
CAUI-4 Chip #2 CAU
PMA 4:20 PMA 4:20
RS-FEC RS-FEC
PMA 4:m PMA 4:m
System Port
(C2M AUI) PMA m:4
Inverse RS-FEC
RS-FEC
PMA m:p § PMD
PMD MDI
MDI o
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