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Proposed Baseline

* InfoField Exchange
— Interleaving depth =1, 2,4, or 8
— Transmitter must support all four choices for all speeds
— Precoder selection = bypass, 1+D, 1-D, 1-D?
— Transmitter must support all four selections
— OAM and EEE enabled only if both sides support it

« PAMZ2 training PHY frame length = 8 x data mode RS-FEC frame length

— Partitioned into 16 partial frames
— Each side maintains a partial frame counter which is embeded in InfoField

— Switch from PAM2 to PAM4, and enable precoder based announced partial frame counter
values

- Data mode RS FEC interleaving boundaries aligned with PAM2 training PHY
frame boundaries
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Alignment of PAM2 and Data Mode Frames

w

PAM?2 PHY
frame

Data Mode
L=8

Data Mode
L=4

Data Mode
L=2

Data Mode
L=1

InfoField

v

PF1 | PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9 | PF10 | PF11 | PF12 | PF13 | PF14 | PF15 | PF16
65B-RS-FEC1 | 65B-RS-FEC2 | 65B-RS-FEC3 | 65B-RS-FEC4 | 65B-RS-FEC5 | 65B-RS-FEC6 | 65B-RS-FEC 7 | 65B-RS-FEC 8
65B-RS-FEC 1 | 65B-RS-FEC2 | 65B-RS-FEC3 | 65B-RS-FEC4 | 65B-RS-FEC1 | 65B-RS-FEC2 | 65B-RS-FEC3 | 65B-RS-FEC 4
65B-RS-FEC1 | 65B-RS-FEC2 | 65B-RS-FEC1 | 65B-RS-FEC2 | 65B-RS-FEC1 | 65B-RS-FEC2 | 65B-RS-FEC1 | 65B-RS-FEC 2
65B-RS-FEC | 65B-RS-FEC | 65B-RS-FEC | 65B-RS-FEC | 65B-RS-FEC | 65B-RS-FEC | 65B-RS-FEC | 65B-RS-FEC

L=8: 1 superframe & 8 x 65B-RS-FEC frame
L=4: 1 superframe <& 4 x 65B-RS-FEC frame
L=2: 1 superframe <& 2 x 65B-RS-FEC frame
L=1: 1 superframe < 1 x 65B-RS-FEC frame
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PAM2 Training PHY Frame Format

- Data mode RS FEC (N=360, K=326, m=10) = 1800 PAM4 symbols

 Training frame consists of 8x1800 = 14400 PAM2 symbols
— 2.56usec for 10G, 5.12usec for 5G, and 10.24usec for 2.5G

« 16 partial PHY frames
— Each partial frame = 900 PAM2 symbols
— First bit of each partial PHY frame is inverted as alignment markers

— InfoField XOR’ed at the start of the 16" partial frame

H PHY Frame = 14400 PAM2 symbols H
PF #1 PF #2 PF #16
1 00...0 1 00...0 InfoField \ 00...0
bo b1 : bgog bo biibgy | 7 b : bggg

é% PN 33

——»  PAM2 mapper —— >
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InfoField

96-bit Infotield

nctet 0 nctet 1 nctet 2 nctet 2/4/5 nctat B nctet 7 nactet 8 nctat 9 octet 10411
0xBB OXAT 0x00 PFC24 | Message | wsc24 | wse24 | mse24 (RCL6
Table 149-tt1 — InfoField message field valid MASTER settings
PMA_state<7:6> | loc_rcvr_status en_slave_tx reserved reserved reserved reserved
00 0 0 0 0 0 0
00 0 1 0 0 0 0
00 1 1 0 0 0 0
01 1 1 0 0 0 0
Table 149-tt2 — InfoField message field valid SLAVE settings
PMA_state<7:6> | loc_rcvr_status timing_lock_OK reserved reserved reserved reserved
00 0 0 0 0 0 0
00 0 1 0 0 0 0
00 1 1 0 0 0 0
01 1 1 0 0 0 0
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InfoField Formats at Different States

octet1 octet2 octet3 octet 4/5/6 octet 7 octet 8/9/10 octet 11/12

OxBB | OxA7 | O0x00 PFC24 Message | MSG24 | MSG24 | MSG24 CRC16

Figure 149-nn1 — InfoField format

octet 1 octet2 octet3 octet 4/5/6 octet 7 octet 8/9/10 octet 11/12

OxBB OxA7 0x00 PFC24 Message UsrCfgCap CRC16

Figure 149-nn2 — InfoField TRAINING format

octet 1 octet2 octet3 octet 4/5/6 octet 7 octet 8/9/10 octet 11/12

OxBB OxA7 0x00 PFC24 Message DataSwPFC24 CRC16

Figure 149-nn3 — InfoField COUNTDOWN format
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Capability Bits
 EEE enabled only if both PHYs set EEEen = 1.
 OAM enabled only if both PHYs set OAMen = 1.

¢ InterleaveDepth octet 8 octet9 octet 10
:8gtigzgiizgggtz% 012345670123456701_23-04567
— Oct10<2:1> =10 < L=4 mlo| &| 38 (333
— Oct10<2:1> = 11 <> L=8 (o Resomed) SRR

. . Dl |7 < 1) 2121<
— Tx must support the requested interleaving depth 1Pl g9 81E|E

* PrecodeSel
— 0Octl10<4:3> = 00 < precoder bypass, or no precoder
— Octl0<4:3> =01 < 1-D
— Octl0<4:3> =10 & 1+D
— Octl10<4:3> =11 < 1-D?

— Tx must support the selected precoder
© BROADCOM’
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[link_control = DISABLE *
auto_hnegz_imp = true® mr_autonegz _enable = true ] +

PHY Control state diagram J

[auto_rneg_imp = false + mr_autoneg_enable = false) ] +
prma_reset= R

DISABLE_TRAMSMITTER

o Start with MS PAM2 half dupleX {link_control = EMABLE *

auto_neg imp=true * mr_autonegz_enable = truel +
[swnc_link_contral= EMNABLE * (auto_neg_imp = false +

- SL PAM2 starts after en_slave tx=1 3 _mr_sutonsg_enable = false))

IR T _ R 200 20T _T IR ER

start maxwait_timer

 MS and SL check for loc_rcvr and
rem_rcvr status OK A

SILEMT
t_mode == SEND_Z

- Exchange EEE, OAM capabillities, start minwait_timer
precoder selection, and interleaver depth Cconfia = SLAWE ™ Ibe_SNR_rmargin = Ok =

en_slave_tx= 1]1* mirnwait_timer_done

T

v

- Exchange exact time for each PHY to S— L
switch into PCS Test Srta, st e o

) Local Count down and enter TX SWITCH -+ Frnireeait_timer_done * infofield_complete

COUMT Do

State te_rnode == SEMD_T

PPrAA_state == 01

— Precoder enabled, send PAM4 p |

Bl

loc_rowr_status= MNOT_OK .
r

« Remote count down and switch to PCS T SWITCH

te_rmode == SEMD_HRM

Test precoder_en == true

- |
Bl

loc_rowr_status= MNOT_ Ok rern_countdown_daone

* 10G RS layer responsible for data flow
control after link up Sc_mods <= SEND_N

start minwait_timer

loc_countdown_done ¥ infofield_complete

loc_phy_ready = OK ¥
rem_phy_ready = OK ¥
- minvwait_timer_done
PSS DATA
t_rmode == SEMD_M
start minwait_timer

loc_rovr_status= NOT_OK
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PHY Control state T

|tx_mode <= SEND 7

diagram (cont.)

{(config = MASTER) +

* Need to redefine | Lcr?jsﬁfu;ftL: 1 :EL]: lﬂliw_iixZi_tTt?r:f;?_zdg:e*
“rem_countdown_done” to be based on [ TRANNG |
implicit counter values, instead of lotart mimalt timar -
checking last InfoField. [PMA_state <= 00
| loc_revr status = OK * rem _revr status = OK
° Need to deflne “PCS Status” based on | v *mlnwait_-timer_done*infofield_complete
- | COUNTDOWN
Clause 55. 'tx_mode <= SEND T

|PMA state <= 01

i
- o s
loc revr status = NOT OK loc_countdown_done * infofield_complete
T T T A J

| TX SWITCH
|tx_mode <= SEND_N
| precoder_en <= true

p |

rem
loc recvr status = NOT OK em_cotintdawn_dane

PCS TEST
[tx_mode <= SEND N
|start minwait_timer

loc_rcvr_status = NOT_OK + | loc_revr_status = OK *
(minwait _timer done * | minwait_timer_done *
PCS_status = NOT_OK) ' PCS_status = OK
PCS DATA
| tx_mode <= SEND_N
| stop maxwait_timer
|start minwait_timer

minwait timer done * !
loc_revr_status = NOT_OK Figure 149-16 — PHY Control state diagram
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N
Link Monitor state diagram

(link_control = DISABLE *

auto_neg_imp = true * mr_autoneg_enable = true] +
(sync_link_contral = DISABLE *

[auto_neg_imp = false + mr_autonez_snable = false)) +
pma_reset = OM

¥
LINK_DOWRN

link_status <= FAIL

minwait_timer_done *
PC5 status = OK

LINE_UP

link_status <= OK

maxwait_timer_done *
(PCS_status = NOT_OK +
loc_revr_status = NOT_OK)

MOTE 1 - maxwait_timer is started in PHY Control state diagram (see Figure 149-16].
MOTE 2 — The variables link_control and link_status are designated as link_control_mGigT1

and link_status_mGigT1, respectively, by the Auto-Negotiation Arbitration state diagram
(Figure 98-7) if the optional Auto-Negotiation function is implementad.

Figure 149-17 — Link Monitor state diagram
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