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ABSTRACT

In this paper, we design the PCS(Physical Coding Sublayer) transmitting and receiving module for
40G/100G Ethernet and verify the performance of it through logic simulation. In this work, we defined each
function module and internal/external control signals and implemented them using HDL programming language.
We also designed 64B/66B encoding/decoding, scrambling/descrambling including operation mode, detection of
invalid frames, and multi-lane based distribution/arrangement. It was simulated using ModelSim and verified in
terms of the operation and timing according to input data. The simulation result shows that all designed

modules in 40G/100G Ethernet are correctly performed.
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Input Data Sync Block Payload
it Position
Data Block Format 01 2 65
D,D,D,D,D,D,D,D, 01 D, D, | D, | D, | D, | D, | D, | D,
Block
Control Block Formats Type
Field
CyC1CoC5CLCCoC 0 {oe [ [ ¢ [a]loalalal]lolcq
S,D,D,D;D,D;D,D, 10 | 0x78 D, D, D, D, | D, | D, | D,
0,D,D,DZ,Z:ZZ, 10 | ox4b D, D, D, [0, 0x000_0000
T4C,C,C5C,CsCiC, 10 | 0x87 | | | | | || o} C, C, C, C; Cq c,
D,T,C,C5C,C5CC- 10 | 0x99 D, |||||| G, C, C, C; Cq c,
D,D,T,C,C,CsC,C, 10 | Oxaa D, D, C, C, Cs Cq C,
D,D,D,T,C,CsC,C, 10 | oxb4 D, D, D, || c, C; C, c,
D,D,D,D,T,CsC(C, 10 0Oxce D, D, D, D, || Cs Cs C,
D,D,D,D;D,TCC, 10 | oxd2 D, D, D, D, D, | Cq C,
D,D,D,D;D,D,T,C, 10 | oxel D, D, D, D, D, D, c,
D,D,D,D;D,D,D,T, 10 | oxfr D, D, D, D, D, D, D
a2l 2. 40G/100G o]tuls $I3F 64B/66B &= X
Fig. 2. 64B/66B block format for 40G/100G Ethernet
E 1. Aslae Efl#} PCS &5 2oE AARE & 1ellM i A
Table 1. Control codes N o ma
o] EE(I)S B5 HE ejle] ‘0x00° 22 A=
Control MII | 40/100G | 40GBASE-R & 29 &% 249 9J8le] FlEAY AAE 5 9lck
OO | Notation | Control | BASE-R | 100GBASE-R o & Hale] Zrl= saea] glolElr) gl A 8F
Character Code | O code | Control Code A W e
B2 we £A-A1T 25 H6l sPsele, 1 w4
de | M| &9 000 Fell 2= 3 470 ffr FAE Asls AA The
Encoded by 3t
start /SE | Oxfb block type field
. Encoded by AA
Hull Al M
terminate /T/ Oxfd block type field M. 40G/100G 0| '|A PCS &0MR E71|
error /E/ Oxfe Oxle -
Eroded 3.1 PCS &7 75 28
ncoded by _ \_.
block type d7gk 40G/100GBASE-R PCS &A1= =7
Sequence 1/ e 0x0 0x4b plus O dx tzd, 2383 tamEs], 125
ordered_set code, control o= #|ol Hal W = 7]_Lo:o 2 A QU{ dalel]
codes are set - - e —
o 0x00 E 7ls 7L 23] ferh Q2R HEe
Encoded by A% delele] 29 v}, A=A sl ol AEs
block type FEA AFS AlFgs] gk 7lselck ol & $l3t
el iy | oxse | o | Ob P O of A% ol 71%0] BoIFL e W% Umel 3%
- codes are set 9] 2 o3| =(overhead) S A|-&3= 64B/66B Z
to 0x00 o 7IHe] ARgslrl. 2= BRI} vam sl B g

* Reserved for INCITS T11 Fibre Channel use
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EES i HE-d= e isle] Ao
saER S #‘Ef& 5 F7] HE 10& S8l
55l dlelelE 33k

23852 2] o] X(bypass) v ST HE
B dele= PCS o dl]l a2 Ak
PCS 7M} #8l& 40GBASE-Re| 73-%- 47H(m =4),
100GBASE- R°] 3-$- 207)(m=20)2 A5l A
st PCS utlE #Hal Eurl= PCS Z71EF 4]
40GBASE-R *+= 100GBASE-RZ A% Zlol wlz}
Al 7 w2 AgE AAg) dHlelEl= 66
HIE E5 o9]2 7} ¢9)& %aﬁ Bl A= &
= AE gl ehes-24 HALS 7ake 2 gk

PCS FANE qlHy= 7|2 Z=(MIL_TX_CLK)

< 40GBASE-R®] 73-%- 625 MHz, 100GBASE-R2]

734~ 1562.5 MHz7} A|2==, PCS t}5 el #u)
712 ¥EE SHMIL_TX_CLK_by_m)2 156.25
MHz % Bﬂs}ﬂ] Alg=cl 3 2+ 40G/100G ot
PCS FAIY- L 9)3te] A= gl&H AsE o}
e
F 2. 40G/100G ©]H¥l PCS HAIF- 4153 A3

Table 2. Input and output signals of 40G/100GBASE-R
PCS transmitting process

Port I/0 Description

Clocks all the encoder

MILTX_CLK Input and scrambler logic

Enables the encoder

EN (encoder) Input (active High)

Asynchronous reset

RSTN d Input
(encoder) Tpu (active High)

MII_TXC[7:0] | Input[7:0] | MII transmit control bus

MII_TXD[63:0] | Input[63:0] | MII transmit data bus

Enables the test-pattern

TP_EN I
- nput (active High)
RSTN Asynchronous reset
Input . .
(scrambler) (active High)

Enables the scrambler

EN (scrambler) Input (active High)

BYPASS_SCR Tnput Indicates the bypass of

scrambler
RSTN(P
S I\.I( s Asynchronous reset
multi-lane Input (active High)
distribution) &
::E]ﬁ(l:;se Tnput Enables PCS multi-lane
distribution) distribution (active High)
TXD_PCS_n Output Data bus for each PCS
[65:0] [65:0] lanen (n = 0-3 or 0-19)
1584
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