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The Encoders Under Consideration

e 64/65 from 10GBASE-T
e 512/513 from 25GBASE-T

 8n/(8n+1) from 1000BASE-T1
 n=10 for 1000BASE-T1
* n=16 proposed for MGBASE-T1
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1 bit Control/Data Block

64/65 Encoder

0 = Data Only Block =—————————————)

1 = At least one control code

Decode 2 x 36 bits on XGMII ~
Determine which of 15 —

patterns N
Map XGMII Cx, to payload e

version

1)
2)

3)

Output the mapped Cx, Ox, ~
Dx according to 1 of 15
patterns

4)

Fig 55-9

64 bit payload
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Input Data d:ttrlﬂ Block Payload
header
Bit Positior]: 0 1
Data Block Format?
Block
Control Block Formats:
CoCiCaCalCysCsCg CHq 1 0x1E Co Cy Cs Ca Ca Csg Cg Cy
/ CU C1 CZ C3.-'S4 D5 DE D? Ox33 Co Cy Cs Ca Dg Dg D+
O0pD41D3D04/5,D5 Dg D7| 1 Uxbb Uy )E/ Ds Up P Usg Ug Us
OpDy DzD3/04DsDgD 1 | 0x55— Dy D /Dﬂ/ Op | O4 Ds Dg D7
Sp D1 D2D3/Bg 0 Dg D] 1 0x78 Dy - D3 D4 Ds Ds D7
OpD; D;D4/C4CCsCo 1 Dx4B D, D, Dy Og Cs Cq Cg Cs;
ToCy C; Ca/Cy Cﬁg%/ 0x87 c, Cs Cs Cs Ce Cs C;
WCS CgCql 1 0x99 Dgp Cz Ca Ca Cg Cg Cy
DpDyT2Ca/Cs CsCegCr ] 1 0xAA Dp D, Ca Cy Cg Cg C;
Dy DyDs To/Cs C5Cg Cr 1 0xB4 Do 0, D, Cs Csg Cg Cs
Dy Dy Dy DTy CsCg Cr) 1 0xCC Dp D, Dy Dy Csg Cg Cs
DyDyDyDy/Ds TsCgCr | 1 0xD2 Dp D, D, D4 Dy Cg Cs
D;DyD;05/D4D5 T Co | 1 OxE1 Og D, D, Dy Dy Dg Cs
Dg Dy Ds Da/DaDgDg Ty 1 OxFF D:, D1 D2 D3 D_q_ DS DE-
m—
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Clause 133.3.2.2.15 512/513 Transcoder (step 1)

1) Convert 16 XGMII into 8 64/65 blocks

1 0x33 Co C4 Cs Cs Ds Dg
0 Dp D, D, D3 Dy De Dg

0 Dp D, D, D3 Dy De Dg

0 Do D, D D Dy Ds Dg

0 Do D, D D Dy Ds Dg

1 0x99 Do Cs Ca Ca Cs Ce
1 Ox1E Co C, Cs Ca Cs Cs Cs
1 Ox1E Co C4 Cs Ca Cs Cs Ce
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512/513 Transcoder (step 2)

2) Reorder 64/65 blocks so that control blocks appears first

- Intuitive for humans to do

- Lots of gates for circuit to do

1 0x33 Co C4 Cs Cs Ds Dg D7
1 0x99 Do Cs Ca Ca Cs Ce o
1 Ox1E Co C, Cs Ca Cs Cs Ce C,
1 Ox1E Co C4 Cs Ca Cs Cs Cs C;
0 Do D, Dy D Dy Ds Dg D7
0 Dp D, D, D3 Dy De Dg D,
0 Dp D, D, D3 Dy De Dg D,
0 Do D, D D Dy Ds Dg D;
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512/513 Transcoder (step 3)

0 = At least one 64/65 control block
1 = All 64/65 data block

Remap 8 bits according to 113.3.2.2.15

|
1I Co Ci Co Ca Ds Dg D7 0
11 Do Cs Cs Ca Cs Cs Cy 5
Remove B C C C C C C C C 6
] 1 2 3 4 5 & 7
control/data_—
bit from all ” Co C C, Ca Cs Cs Ce C; 7
64/65 blocks
( DOg Dy Do Dy Dy D¢ Dg D7 1
i Dg D, D, D1 D Ds Dg D, 2
i Dg D, D, D1 D Ds Dg D, 3
i Do D4 D, D5 D Ds De D, 4
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Clause 97.3.2.2.5 8n/8n+1 coding

e Using n =8 as example

» Instead of using fixed block types, use pointers instead

» No change if all bytes are data bytes — same as before

DataO Data 1 Data 2 Data 3 Data 4 Datas Data 6 Data 7
0 Y] TIO [T TI0 [T T TI0 'TT] 71O [T T TI0 [ TT] 70 ' TT] TI0 s T

0

» If byte is control byte use 5 bit pointer + 3 bit control code
» If byte is data use 8 bit data
» Bit 0 to 3 of pointer points to next byte that is a control symbol

» Bit 4 of pointer indicates whether the next control symbol is the
final control symbol of the block
* 0 = final one, 1 = more control symbols
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8n/8n+1 coding — Control block examples

» All control codes

Head Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
D aae ? D L X} ? D L2 1] ? D L X ?' D LE X ) ? D E 2 1] ? D aae ? D - ?
1 00001 |Ctd Q) 10001 |Ctrl 1| 01001 (Ctrl 2| 11001 |Ctrd 32| 00101 |Ctrld | 10101 (Ctrl 5] 01101 |Ctrd &) 11100 | Cirl 7
0O =+ Ai0 71 2|0 #**= 4]0 1 2|0 **= 4]0 1 2|0 =**=+ 4|0 1 2|0 **= 4(0 1 2|0 === 4(0 1 2|0 =*= 4|0 1 2|0 ==*= 4(0 1 2
» Start of packet
Head Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte & Byte 7
0 [T T TIO [ TT] TI0 T Tlo LT TI0O [T ] 70 "EE Tlo [T L) TI0O [T 1] Ki
1 00000 |Ctril D Data 1 Data 2 Data 3 Data 4 Data 5 Datat Data7
0 =ee 4|0 1 2|0 e T 0 (X1l 710 LT Y] 710 LL Y] i [v] e rd [ e rd v ew ri

N

» End of packet on byte 4

Head

Byte 5

Byte 6

Byte 7

D - ?

D - ?

U - ?

Data 4

Byte O Byte 1 Byte 2 Byte 3 Byte 4
0 ees 7|0 sss  F|D  sss  F|Q  ess 7|0 sss 7
10101 DataO Data 1 Data 2 Data 3
0 ==& A|0 aae 7lo Ty 7lo aae 7lo e 7

Ctrl 5
012

01101

D (X X ]

Ctrl &
4|01 2

11100
D..- 4

Ctrl 7
012
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128/129 Used as 80/81 for 1000BASE-T1

C/D bit 80 bits 48 bits gunused)

f

128/129 Encoder

H

10 GMII symbols 6 Dummy GMI|
data symbols
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THANK YOU
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