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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 internalfexternal 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 Syne Block Payload
it Position
Data Block Format 01 2 65
D,D,D,D;D,D;D,D, o | b, o, | o, [ o, | b [ b | b [ p
Block
Control Block Formats Type
Field
CoCIC,C,C.CCCs 0 [ote | ¢ | ¢ [l lale|alcg
S,D\D,D,D,D;DD, 10 | 0x78 D, D, D, D, | | o, | b
0,D,D,D,Z,Z.Z.Z, 10 | oxab D, D, D, |o, 0x000_0000
TyC,CC5CCCeCy o Joer [[[[[]] | cotlc|ale|clec
DyT,C,CiC,CsCC 10 | 0x99 b, Il e ce]lala]lcalca
DD, T,CsC.CsCC, 10 | o0xea D, p [[[Hlel|lalce|elq
DyD,D,T,C,CCC, 10 | oxb4 D, D, D, H ¢, | o G | G
D,D,D,D;T,CsCCs 10 | Oxec D, D, D, HiE c | o
D,D,D,D,D,T,CC, 10 | oxd2 D, D, D, D, D, Gy [oR
DyD,D,D;D,D,TC, 10 | Oxel D, D, D, D, D, D, G,
D,D,D,D,D,D,D,T, 10 | oxff D, D, D, D, D, D, Dq
T2 2. 40G/100G |t 3t 64BJ66B £E X
Fig. 2. 64BJ/66B block format for 40G/100G Ethernet
1. Az= elalz} pCs B2 oS AN} ¥ 1904 55 A
Table 1. Control codes . "
o] EE(I)L £5 d= elgo] ‘0x00’ 02 A=
a MII | 40/100G |40GBASER & 29 &5 2385 98l o1 AAE £ 9k
ontrol 4 sation | Control | BASE-R | 100GBASE-R o o
Character | \owaton ggde o c0(;e Control Co;ie -+ 'VZ}‘«} F7he 04 dlolelr) gl A% FF
5= A B2 Al 7lssH, $3 4
idie M| o 0x00 ol it 2 ] 5% EAE AL AR s
Encoded by 3}
start IS1| Oxf block type field
. Encoded by i AAAE
terminate T} Oxfd block type field . 40G/100G O[|Ctl PCS &flsE MH
error Oxfe Oxle
il e 3.1 PCS £4AI% 715 B85
Ncode
block typs AR 4OG/100GBASE~R PCS $A%E A
Sequence 1 Oxdc 0x0 0x4b plus O Qzedw) v] 3z, 2mwEyds) vlamagsy, nelw
ordered_set " * code, control = el B 1 A Al ol
25 | H Y 71502 FAE,
“Ceoge | =7Ts7ae S G, Jmie
to Oxd
Encoded by 7‘('1_)5\_ 1:—]]0]}3-;9,] —;—L‘_é" E—c}, }{lﬂj‘é} 9\1‘: l%! 715]%“4’
block type 2849 ASE AT A% 7leelt ol #38t
W] | o | o | S| o Al e el % o
- oo amm 2] Y& 2u3)=(overhead) & Al25H= 64B/66B T
to 0x00 g 71ge] AR} Az g} ﬂwﬂi‘&%i’é—r: |

* Reserved for INCITS Til Fibre Channel use
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Fig. 3. Block diagram of 40G/100GBASE-R PCS and data
path
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e
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Fig. 4. Function block diagram of 40G/100GBASE-R
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< s HAE-SE RS 23R
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PCS ©hE #Hlol Halr|2 vlo]sl2«BYPASS_SCR =
‘yFHA} azEEE 4] Me] (BYPASS_SCR =
oHElch 2zHEEE 2adEd] wEY daE.d
g okl wER pAEY, daE | qdels
(enable) ALZ(TP_EN)ell wl AAF o} o sE. o)
" nxox gkl A4 weel ZAS$(TP_EN =
‘0, 2zEE 2ES 5] BlEE A9E 64 HIE
glo) 2ol disle] d&HoR ~AgERE Tt
F 271 dv] v|EE F7I3l4 66 B|E 2z3PEH d
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B9 ZEE #F =g 5l d5Hez
b & 57 vE 108 Fksl
66 B ~zaEey HolelE £33}
23282 24E Blo]FH2(bypass) Ev 2T3WE
2E dlojelE PCS o w9l RueiriE A4E)
PCS 7M¢ @22 40GBASE-R2] 7% 47l(m=4),
100GBASE-R9] 73-%- 207l(m=20)& FA€ ) AA
g PCS ©F Hel Bzl PCS 2703 A
40GBASE-R %= 100GBASE-RE A& zholl wz}
AlFshs 7 A9 g AAg dlolel= 66
HE 55 992 7} fE B3l Sl AdEd &
£ 3 A el ghge-2yl whalg 7o 2 3l
PCS £A1%-2 ql¥s]E= 7|8 FH(MILTX_CLK)
< 40GBASE-R9] 7% 625 MHz, 100GBASE-R2]
74-%- 1562.5 MHz7} AlF=H, PCS cl5 #l<l 2l
712 J¥=EE FHMIL_TX_CLK_by_m)< 156.25
MHzZ F43HA A=)k E 25 40G/100G ©]tidl
PCS 41 7& 915t Aod 918 A3E v}
ehirl.
E 2. 40G/100G °]uiul PCS £ 9154 A%

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

Port I/o Description

Clocks all the encoder

MILTX_CLK Input and scrambler logic

Enables the encoder

EN (encoder) Input (active High)

Asynchronous reset

R
STN (encoder) Input (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 Input (active High)
RSTN Input AsynclTronou.s reset
(scrambler) (active High)

Enables the scrambler

EN (scrambler) Input (active High)

BYPASS_SCR Tnput Indicates the bypass of

scrambler
RSTN(P
S .( s Asynchronous reset
multi-lane Input (active High)
distribution) active Hig
EN ( PCS Enables PCS multi-lane
multi-lane Input distribution (active High)
distribution) istribution (active Hig
TXD_PCS_n Output Data bus for each PCS
[65:0] [65:0] lanen (n = 0-3 or 0-19)
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22 At
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Interface
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m = 20 (for L0OGHE)

2] 5. 40G/100G |ty PCS Al 715 £5
Fig. 5. Function block diagram of 40G/100GBASE-R PCS
receiving process
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Fig. 8. Block diagram of loop-back for verification
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