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Motivation

e It has been pointed out* that, per the current PHY Control state
diagram, there is a possibility that the local device could receive zero
during SEND _IDLE _OR_DATA when the local device de-asserts
loc_Ipi_req during UPDATE but the Ilink partner transitions to
WAIT_QUIET prior to receiving the notification

e Under certain timing conditions, the duration of zero could be on the
order of the round-trip delay, leading to a link restart

 Also, it has been pointed out that the roles of SLEEP and UPDATE are
similar so they may be consolidated into a single state

* This is reinforced by the fact that Ipi_sleep timer has recently been
assigned a range similar to Ipi_update_timer

* Joseph Chou, Realtek
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Motivation: Wake from Refresh

LP1 (M LP2 (S
loc_lpi_req = TRUE > (M) ( 4) loc_lpi_req = TRUE WAKE_TRAINING
T
T UPDATE
'WQ! WAIT_QUIET
ACTIVE
U (SEND IDLE OR DATA)
U
Ipi_update_timer_done > - ZERO
loc_lpi_req = FALSE

rem_|pi_req = FALSE

Under certain timing conditions, LP2 may
receive zero during SEND_IDLE_OR_DATA for
a duration exceeding one round-trip delay.

Since the maximum round-trip delay exceeds
minwait_timer, this could trigger a transition to
SLAVE_SILENT and cause the link to restart
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Corrective actions

e Consolidate SLEEP and UPDATE states

 Transition back to SEND_IDLE_OR_DATA from WAKE_TRAINING
rather than UPDATE

* Refinement of transition conditions
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319 =

UPDATE WAKE
tx_mode< SEND_| ‘ tx_mode < SEND_I
Ipi_mode< ON Ipi_mode < ON
start Ipi_update_timer start Ipi_wake_timer
start Ipi_waketx_timer
Ipi_update_timer_done + start Ipi_wakemz_timer
signal__detect= FALSE + Ipi_waketx_timer_done +
loc_lpi_req = FALSE + signal_detect = TRUE
rem_|pi_req = FALSE
WAIT_QUIET WAKE_SILENT
tx_mode< SEND_Z ‘ tx_mode< SEND_Z
Ipi_mode < ON Ipi_mode < ON
start Ipi_wait_timer
signal_detect = FALSE + Ipi_wait_timer_done (config = MASTER * Ipi_wake_timer_done
loc_lpi_req = FALSE + Ipi_wakemz_timer_done) +
rem_Ipi_req = FALSE . ‘ scr_status = OK
WAKE_TRAINING
QUIET (BJ . [x_mode< SEND_I B/
Ipi_mode < ON

tx_mode< SEND_Z
Ipi_mode < ON
start Ipi_quiet_timer

Ipi_wake_timer_done

Ipi_quiet_timer_done +
loc_lpi_req = FALSE +
signal_detect = TRUE

Ipi_wait_timer_done * G
loc_rcvr_status = OK *
rem_rcvr_shatus =OK *
loc_Ipi_req = TRUE *
rem_lIpi_req = TRUE

Ipi_wait_timer_done *
loc_rcwr_status = OK *
rem_rcvr_sttus = OK *
(loc_Ipi_req = FALSE +
@ rem_lIpi_req = FALSE)
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Supporting edits

* 40.4.2.4: Upon activation of the low power mode, the PHY Control
asserts tx_mode = SEND | for period of time defined by
lpi-sleep—timerlpi_update timer which allows the remote PHY to
prepare for the transition to the WAIT _QUIET state. When
tpt—steep—timerpi_update timer expires, PHY Control asserts tx_mode
= SEND_Z and transmission ceases.

* 40.4.5.2: Delete Ipi_sleep_timer
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Questions?
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