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local_rts can't be a requirement to transition into SEND _LOCAL as it requires you to have
local_rx_ready in order to asset local_rts which you can't have if you haven't started to
send data, which you don't do until you enter SEND _LOCAL

SuggestedRemedy
Presentation to be supplied.



The passing of the state of “isl ready & remote rts” is lost

With the update to using a formal service interface of the state of the adjacent interface
using signal_ok we've lost the details of the state of the partner interface. Which
affects the setting of local_rts to true.

In the original implementation (D1.1) adjacent_remote_rts and adjacent_isl ready were
copies of remote_rts and isl _ready from the partner interface. So when the “Continue
Training” bit went low and the local interface was done adapting it'd swap over to
forwarded clock mode. Which requires 3 states of information (we only have 2):

IN_ PROGRESS: Adapting the link on local clock
TRAINED: Done Adapting the link, can swap to mission clock
READY: Done Adapting link, on mission clock



Issue with RTS FSM

We can’t identify when to swap to mission clock and has caused some dead-locks
In the path-startup process.

RTS FSM controls of the local_rts variable which prevents the transition from the
QUIET state to SEND_LOCAL in Figure 178B-10
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Figure 178B-9 — RTS update state diagram
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Figure 178B-10—Training control state diagram




ILT started on all ISLs with mr_training_enable = false

local_rts = true local_rts = FALSE
uses_recovered_clock = false Ioc_alfrts = FALSE adjacent_is|_ready = false
adjacent_isl_ready = false adjaceent_remote_rts = false
adjaceent_remote_rts = false
local_rx_rdy = false local_rx_rdy = false local_rx_rdy = false
SIG_OK = IN_PROG SIG_OK = IN_PROG SIG_OK = IN_PROG
Tx (LP) Rx (LP) > Tx (LP) Rx (LP) > Tx (LP) Rx (LP)
ocal . local_rx_rdy = false local_rx_rdy = false
ocal_rx_rdy = false SIG_OK =IN_PROG SIG_OK = IN_PROG
$IG_OK= IN_PROG Rx (LP) Tx (LP) |« Rx (LP) Tx (LP) |« Rx (LP) Tx (LP)
local_rts = FALSE
adjacent_is|_ready = false Ioc_alfrts = FALSE local_rts = true
adjaceent_remote_rts = false adjacent_is|_ready = false uses_recovered_clock = false
- - adjaceent_remote_rts = false

Data being sent

Interface 1 turns on Tx with local pattern.
Interface 6 turns on Tx with local pattern.
uses recovered clock = true for ALL interfaces except 1 & 6



ILT started on all ISLs with mr_training_enable = false

cal_rts = true local_rts = FALSE
s_recovered_c f local_rts SE adjacent_is|_ready = f
adjacent ady = tri adjacent_remote_rts = f:
adjacent e _rts = f:
cal_rx_rdy = tru local_rx_rdy = false local_rx_rdy = false
SIG_OK = IN_PROG SIG_OK = IN_PROG SIG_OK = IN_PROG
Tx (LP) Rx (LP) > Tx (LP) Rx (LP) > Tx (LP) Rx (LP)
ocal &= fal ocal_rx_rdy = false local_rx_rdy = false
ocal_rx_rdy = lalse SIG_OK = IN_PROG SIG_OK = IN_PROG
$IG_OK= IN_PROG Rx (LP) Tx (LP) |« Rx (LP) Tx (LP) |« Rx (LP) Tx (LP)
local_rts = S
adjacent_is|_ready = false local_rts = FALSE local_rts = true
adjacent_remote_rts = false adjacent_is|_ready = false uses_recovered_clock = false

Interface 2 Rx is now happy

Interface 3 adjacent _isl ready is now true

Interface 3 adjacent_remote rts is false since SIG_OK = OK

Interface 2 SIG_OK towards Interface 3 is still IN_PROG (local_rts is false)
Interface 3 Tx still disabled.



What about in Training mode

Similar issue exists for training frame mode



ILT: ALL interfaces with mr_training_enable = true

local_rx_rdy = false
remote_rx_rdy = false
SIG_OK = IN_PROG

All begin to send frames upon reset removal

local_rts = false
uses_recovered_clock = false

2 local_rx_rdy = false

Tx (LP)

remote_rx_rdy = false
SIG_OK = IN_PROG

local_rts = FALSE
adjacent_is|_ready = false
adjacent_remote_rts = false

3

4 local_rx_rdy = false

Rx (LP)

Rx (LP)

local_rx_rdy = false
remote_rx_rdy = false

> Tx (LP)

remote_rx_rdy = false
SIG_OK = IN_PROG

local_rts = FALSE
adjacent_is|_ready = false
adjacent_remote_rts = false

Tx (LP) |«

local_rts = FALSE
adjacent_is|_ready = false
adjacent_remote_rts = false

SIG_OK=IN_PROG RX (LP)

Training Frames

local_rx_rdy = false
remote_rx_rdy = false

Rx (LP) SIG_OK = IN_PROG

Rx (LP) > Tx (LP)
local_rx_rdy = false
remote_rx_rdy = false

Tx (LP) < SIG_OK=IN_PROG Rx (LP)

local_rts = FALSE
adjacent_is|_ready = false
adjacent_remote_rts = false

Tx (LP)

local_rts = false
uses_recovered_clock = false



ILT: ALL interfaces with mr_training_enable = true

local_rts = false local_rts = FALSE
uses_recovered_clock = false local_rts = FALSE adjacent_is|_ready = false
adjacent_is|_ready = false  rem

! adjacent_remote_rts = false
adjacent_remote_rts = false

1 2 local_rx_rdy = true 3 4 local_rx_rdy = false 5 6

remote_rx_rdy = false remote_rx_rdy = false local_rx_rdy = false

SIG_OK = IN_PROG SIG_OK = IN_PROG remote_rx_rdy = false
Tx (LP) Rx (LP) P Tx (LP) Rx (LP) P Tx (LP) Rx (LP) | sicoKk=INPRrROG
local_rx_rdy = false local_rx_rdy = false
local X rdy = false remote_rx_rdy = false remote_rx_rdy = false
_fx_rdy= = SIG_OK = IN_PROG

remote_x_rdy = e Rx (LP) Tx (LP) |« SCOCIARC ! Rx (LP) Tx (LP) |« N Rx (LP) Tx (LP)

SIG_OK = IN_PROG
local_rts = FALSE
adjacent_is|_ready = false local_rts = FALSE local_rts = false B
adjacent_remote_rts = false adjacent_is|_ready = false uses_recovered_clock = false

Training Frames adjacent_remote_rts = false

Rx2 finishes up
local_rx_rdy = true for Intf2
remote_rx_rdy = true for Intf1
adjacent_isl_ready = false for Intf3 since Intf2 remote_rx_rdy is false
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ILT: ALL interfaces with mr_training_enable

local_rx_rdy = true
remote_rx_rdy = true
SIG_OK = READY

Rx1 finishes up

remote_rx_rdy = true for Intf1

local_rts = true
uses_recovered_clock = false

2 local_rx_rdy = true

Tx (LP)

remote_rx_rdy = tr

local_rts = FALSE

adjacent_isl_ready = true

adjacent_remote_rts = false

3

> X! ue
SIG_OK = IN_PROG

Rx (LP)

Tx (LP)

4

true

local_rx_rdy = false

Rx (LP) >
local_rx_rdy = false
remote_rx_rdy = false
SIG_OK =IN_PROG

Tx (LP) |«

local_rts = FALSE
adjacent_is|_ready = false
adjacent_remote_rts = false

Rx (LP)

local_rts = FALSE
adjacent_is|_ready = false
adjacent_remote_rts = false

remote_rx_rdy = false
SIG_OK = IN_PROG

6

local _rx_rdy = true for Intf1

local_rts = true for Intf1
adjacent_isl ready = false for Intf3 since SIG_OK is still IN. PROG

Training Frames

local_rx_rdy = false

SIG_OK = IN_PROG

Rx (LP)

Rx (LP) > Tx (LP)
local_rx_rdy = false
remote_rx_rdy = false

Tx (LP) < SIG_OK=IN_PROG Rx (LP)

local_rts = FALSE

Tx (LP)

adjacent_is|_ready = false
adjacent_remote_rts = false

local_rts = false
uses_recovered_clock = false

remote_rx_rdy = false
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A band-aid fix to address local pattern issue.

reset +
mr_restart +
ladjacent_remote_rts

START

local_rts < false
USE_TX_CLOCK(local)

uses_recovered_clock

luses_recovered_clock

WAIT_ADJACENT

(!mr_training_enable + is|_ready) *
adjacent_is|_ready *
('mr_training_enable + adjacent_remote_rts)

4
SWITCH_CLOCK

USE_TX_CLOCK(recovered)
start forward_rts_timer

forward_rts_timer_done

v

TX_CLOCK_READY

isl_ready +
Imr_training_enable

\ 4
FORWARD_RTS

local_rts < true
training_status < READY

Figure 178B-9—RTS update state diagram



Larger update; add TRAINED state

uses_recovered_clock

reset +

mr_restart +
ladjacent_remote_rts

START

local_rts <= false
USE_TX_CLOCK(local)

v

WAIT_ADJACENT

isl_ready *
adjacent_isl_ready

v
SWITCH_CLOCK

USE_TX_CLOCK(recovered)
start forward_rts_timer

forward_rts_timer_done

v

luses_recovered_clock

TX_CLOCK_READY

isl_ready +

v

Imr_training_enable

FORWARD_RTS

local_rts <= true
training_status <~ READY

Figure 178B-9—RTS update state diagram

Adjacent _isl ready is signal ok
= (TRAINED | READY | OK)

local_pattern_lost is a loose
pattern/signal_detect

¢ reset + mr_restart

INITIALIZE

tx_disable <= true

training <= false
P»-|training_failure <= false
lane_training_status <= IN_PROG
local_tp_mode <= sync PRBS13
local_mc_mode <= PAM2

start quiet_timer

Imr_training_enable
* quiet_timer_done

SEND_LOCAL

tx_mode <= local_pattern
tx_disable <= false

SEND_TF

tx_mode <= training
tx_disable <= false
training_<= true
recovery_event_count <= 0

llocal_pattern_lost

TRAIN_LOCAL_PATT

local_pattern_lost

llocal_pattern_lost *
local_rx_ready

Y (remote_tts+ local_rts)

mr_training_enable
* quiet_timer_done

local_tf_lock *
Irecovery_timer_done *
Irecovery_event_limit_reached

local_tf_lock *
remote_tf_lock

TRAIN_LOCAL

local_tf lock *
local_rx_ready

\4

TRAIN_REMOTE

llocal_tf_lock

local_tf_lock *
remote_tf lock *

remote_rx_ready

TRAIN_DONE

lane_training_status <= TRAINED

local_{f lock*

llocal_tf_lock

ISL_PATT_READY | tlocal_tf_lock
lane_training_status <= READY‘
ISL_READY
lane_training_status <= READY
local_pattern_lost

local_tf_lock *

remote_rx_ready *

local_rx_ready *
llocal_pattern_lost * local_rts* local_tf_lock
local_rx_ready * remote rts =
local_rts * -
remote_rts

Start recovery_timer
LINK_READY
Start propagation_timer
propagation_timer_done FAIL
tx_disable <= true
SEND_DATA training_failure <= true

tx_mode <= DATA
training <= false

lane_training_status <= OK

LA B |

RECOVERY

recovery_timer_done +
recovery_event_limit_reached

lane_training_status <= FAIL
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Conclusion

Band-aid will cover the local pattern issue.

Still an issue with training frame format bring-up getting stuck.

The Larger update attempts to align the local pattern mode of bring-up with
training frame mode. Along with providing method to distinguish between the
various states of the link state. Which would break the training frame bring up

ISsue.

Since the start-up process will get dead-locked we need to address it.
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