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« PCS Receive State Diagram (part a) Changes (Comments r01-61 and r01-62)

« PCS Receive State Diagram (part b) Changes (Comment r01-62)

*  PHY Control Training Synchronization (Comment r01-64)

* PHY Control LPI Timer Synchronization (Comment r01-66)

« PHY Control State Diagram (part a) Changes (Comments r01-64, r01-65, r01-66, and r01-67)

« PHY Control State Diagram (part b) Changes (Comment r01-68)

« PHY Control State Diagram (part c) Changes (new, suggestion to add this to Comment r01-68 in Vienna)
* Revised Comment Resolution for r01-68
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PCS Recelve State Diagram (part a) Changes

pcs_reset +

E;.‘a:ci‘iL"v‘?_%’.;mnm_om+ l g « Change exit conditions of IDLE state to be mutually
Eé’; Status = AL ((loc_revr_status = NOT_OK) + . .
o AT SCRAMBLER e exclusive (comment r01-61), marked in

RX_ER = FALSE

RX_DV < FALSE l l

RXD[3:0] = 0000
receiving < FALSE LINK FAILED sSsD
rx_Ipi_active = FALSE

. RX_ER = TRUE RX_ER <= FALSE
j lgi;r_cs:]arus = OK) F ;iﬁ?ﬁ.:g =000 Eiﬁ?;lﬂ]_ EE%DEE
receiving <= recewving < . . . . . . .
e DE @ * Avoid ambiguity when a variable (rx_disparity) is set
RX DV = FALSE FIRST SSD .
Fecching  PALSE and used in the same state (comment r01-62), marked
mx_lpi_active = FALSE e . Eiﬁ?s\{d]:- :TE%JDEﬂ
R receiving = TRUE 1
e s PO H B nolue. o .
CHECK SSD CONMA2 LOW POWER IDLE SECOND 5D < This change is only for clarification, there is no change

I
| |
I |
RX ER —FALSE | [RX_ER = TRUE | RX_ER — FALSE
RX DV FALSE RX DV = FALSE e Al i i i
RXBr0] - 060o b | -G in the behavior of the state diagram.
I |
| |
| |
| |
| |

ieceiving <= TRUE

receiving < FALSE
RSTCD * RSTCD * I RsTCD
(Rx, # COMMA) LRx, = COMMA) THIRD SSD
CHECK SSD DISPRESET3 RSTCD - RX ER = FALSE
RX_ER — FALSE (scr_status = OK) * RX_DV = TRUE
RX_DV = FALSE ((\Ipl_enable'd) + . RXD([3:0] = 0101
RXD[3:0] = 0000 (check_idle * {Irem_Ipi) )) receiving = TRUE
receiving <= TRUE B * RSTCD
__|rsTcD* RSTCD® T T T T T T — —
(valid_dispreset(Rx,)) [valid_dispreset(Rx,)
v FOURTH SSD
CHECK SSD SSD4 RX_ER —FAlSE
RX_ER — FALSE RXD[3:0] = 0101
RX_DV < FALSE receiving <= TRUE
RXD[3:0] < 0000 disparity_error <= FALSE
i — TRUE rx_disparity <
recelving RESET_DISP(RX,.4)
RSTCD * | RSTCD * valid_ssd4(Rx,) .
(Ivalid_ssd4(Rx,)) | (F%(TEDCOMMA)
RSTCD * (Rx,, = COMMA) "
(®) v L
DATA
l l L 4 RX_DV = TRUE
receiving <= TRUE
BAD SSD BAD ESD disparity_error < disparity_error + CHECK_DISP(Rxn_a,
- ‘RX ER —TRUE | rx_disparity)
R ER—TRUE R Dy = FALSE {RXD[3:0], rx_disparity} <= DECODE (Rxn4, r_disparity) -
RXD[3:0] = 1110 RXD[3:0] <= 0000 + ucT
receiving < TRUE receiving = TRUE
-BATAERR- DATA DECODE
check_idle check_idle RX_ER = disparity_error r
RSTCD * (Rx,, = COMMA) * RSTCD *
(Rx, # COMMA)

NOTE—Transitions inside dashed boxes are only required for the EEE capability.
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PCS Recelve State Diagram (part b) Changes

CHECK ESD COMMA2

RX_DV = TRUE « Avoid ambiguity when a variable (rx_disparity) is set

receiving = TRUE
disparity_error < disparity_error + CHECK_DISP(Rx,_4,

R =S s st and used in the same state (comment r01-62), marked
CHECK ESD COMMA2 DECODE ¢ uct .
—EHECKESD-COMMASERR- in b | ue.

RX_ER < disparity_error

T ameomy [ T G cony < This change is only for clarification, there is no change

CHECK ESD DISPRESET3 BAD ESD2
ROV = TRUE RX ER = TRUE in the behavior of the state diagram.
g < TRUE RX_DV = TRUE
disparity_error < disparity_error + CHECK_DISP(RXq_4, receiving < TRUE
rx_disparity) {RXD[3:0], rx_disparity} == DECODE (RX,_4,
{RXD[3:0], rx_disparity} < DECODE (Rx,_4, rx_disparity) \,x_d.spamy)

CHECK ESD DISPRESET3 DECODE * ucr
—-CHECKESB-BISPRESETSERR-
RX_ER < disparity_error

RSTCD * RSTCD * (Ivalid_dispreset(Rx,))
valid_dispreset(Rx,) v

RSTCD

CHECK ESD ESD4 BAD ESD3
RX_DV = TRUE RX_ER < TRUE
receiving = TRUE RX_DV = TRUE
dlsparlly error < disparity_error + CHECK_DISP(Rx4. receiving < TRUE
rx_disparity) {RXD[3:0], rx_disparity} <= DECODE (Rx,,4, rx_disparity)
(RXD[3 0], rx_disparity} <= DECODE (Rx,_4, rx_disparity)
RSTCD
*UCT CHECK ESD ESD4 DECODE
—CHECKESDESB4ERR—
= - RST
RX_ER < disparity_error N esdA Rxy) ) *
RSTCD * (Ivalid_esd4 err4(Rx,,))
valid_esd4(Rx,) y
BAD END
RX_ER < TRUE
RX_DV = TRUE
receiving < TRU
{RXD[3:0], rx dlsparlty) DECODE (RXp_s,
rx_disparity)
RSTCD
RSTCD * valid_esd4_err4(Rx,)
v l
ESD RX ERROR
RX_ER < disparity_error + CHECK_DISP(Rx_4. RX_ER <= TRUE
x_disparity) RX_DV <= TRUE
X_DV <= TRUE receiving = TRUE
receiving = TRUE RXDI[3:0], x_disparity} <~ DECODE (Rx_s,
{RXD[3:0}, rx_disparity} <= DECODE (RX,_s, rx_disparity) rx_disparity)
* ucT TCD gzsmo

ESD DECODE

RSTCD

A
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PHY Control Training Synchronization

*  When a reset occurs for one PHY while Auto-Negotiation is not present, both PHYs will not reliably break their
link, which subsequently may lead to training issues.

« Asimple solution is to add a silent period for both PHY's in case Auto-Negotiation is disabled or not present.
« This time needs to be longer than the 200 ms maxwait_timer period (e.g. 245 ms +/- 5 ms).

- If Auto-Negotiation is enabled, then Auto-Negotiation will synchronize the training start, so that the silent time
Is not needed during the first startup of the PHY.

- Ifthe PHY is in TRAINING state and the slave PHY's clock is lost, or if the PHY is in SEND IDLE state or LPI
timer synchronization and the maxwait_timer expires, then going back to SILENT state breaks the link reliably
before doing a retraining or, if Auto-Negotiation is active, restarts the Auto-Negotiation process by setting
tx_mode = SEND_Z.
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PHY Control LPI Timer Synchronization

« The transition from SEND IDLE OR DATA back to SEND IDLE may not occur fast enough on both link
partners to allow a resynchronization of the LPI timers in case one PHY is actively transmitting data.

« Changing the exit condition of the SEND IDLE OR DATA state as shown on the next page allows the local
PHY to go to SEND IDLE state as soon as the rem_rcvr_status is NOT_OK, even if it is currently
transmitting data.

* |In such a situation, where the remote PHY is not able to receive data, there is no need to finish the actual
data transmission, so that also the local PHY can quickly follow the remote PHY to SEND IDLE state.
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PHY Control State Diagram (part a) Changes

(link_control = DISABLE)
pma_reset

l

DISABLE TRANSMITTER

tx_mode < SEND_Z

link_control = ENABLE

—_ 9

v v‘*

SLAVE SILENT

tx_mode — SEND_Z
loc_|Ipi_timer_:
loc_lpi <= FALSE

sync_en <= FALSE

slave_clock_locked +
(config = MASTER)

| [ —"

TRAINING

(!Imaxtraining timer done) *

start maxtraining_timer
start mintraining_timer
tx_mode < SEND_|

SILENT

(loc_rcvr_status = OK) *

(scr_status = OK) *

(rem_rcvr_status = OK)

v

start silent_timer
stop maxtraining_timer
tx_mode — SEND_Z

maxtraining_timer_done +
(mintraining_timer_done *
(Islave_clock_locked) *
(config = SLAVE))

SEND IDLE

start maxwait_timer

start minwait_timer
stop maxtraining_timer
stop mintraining_timer
tx_mode < SEND_I

('maxwait_timer_done) *
(Nlpi_enabled) *

maxwait_timer_done

|

silent_timer_done

minwait_timer_done *
(loc_rcvr_status = OK) *
(rem_rcvr_status = OK)™

L

stop maxwait_timer
start minwait_timer
tx_mode — SEND_N
loc_lpi < FALSE

r e ('maxwait_timer_done) *
| Ipi_enabled *
minwait_timer_done *

SEND IDLE OR DATA

(loc_revr_status = OK) *
(rem_rcvr_status = OK)™

Ipi_enabled *
| (Itx_enable_mii) *

minwait_timer_done *
((('tx_enable_mii) *
Alloc_rcvr_status = NOT_Ol

(rem_rcvr_: status NOT (0]

1 T — 7

e

(loc_revr_status = OK) *
[ (rem_revr_status = OK) *
| tx_lpi_active

The marked changes around
SILENT and SLAVE SILENT state are necessary to
resolve the problem of not reliably breaking the link,
as described on page “PHY Control Training
Synchronization” (comment r01-64).

Adding the (!maxtraining_timer_done) condition
(in_red and underline) to the arc going from
TRAINING to SEND IDLE provides a mutual
exclusive condition in relation to the second exit
condition of the TRAINING state (comment r01-65).

The changes at the bottom left of the state diagram
(in violet) are related to solving the issue described
on page “PHY Control LPI Timer Synchronization”
(comment r01-66).

Besides an initial checking of “scr_status” variable
after TRAINING, in all other states this variable is not
checked any more, as this would already assume
some implementation specific details, which are out
of the scope of the standard (marked in blue,
comment r01-67).
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PHY Control State Diagram (part b) Changes

(!maJwait_timer_done) *

LPI SYNC START

loc_Ipi < FALSE

loc_lpi_sync_timer_en < FALSE

| (rem_lpi = TRUE))

(fmaxwait_timer_done) *
I
I
I
I
I
(fmaqwait_timer_done) *

(!maﬁwait_timer_done) *

I ((config = MASTER) + l

maxwait_timer_done

« Add ('maxwait_timer_done) conditions to
generate mutually exclusive exit
conditions of the states (comment r01-68),
marked in blue.

LPI SYNC SET

loc_lpi = TRUE

(((config = MASTER) *
(rem_lpi = TRUE)) +
((config = SLAVE) *
(rem_lpi = FALSE)))

maxwait_timer_done

*  Remove (scr_status = OK) checking at the
exit condition of state LPI SYNC DONE,
as this is implementation dependent and
out of the scope of the standard (comment

LPI SYNC CLR

loc_lpi <= FALSE

loc_Ipi_sync_timer_en<= TRUE

| (rem_lpi = FALSE) l

maxwait_timer_done

A 4

r01-68), marked in

\ 4

LPI SYNC DONE

start minwait_timer

minwait_timer_done *
| (loc_rcvr_status = OK) *
(rem_recvr_status = OK) ™~

I fomr _otatiie — MK
S

uuuuuuuuuu

OK) 24

maxwait_timer_done
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PHY Control State Diagram (part ¢) Changes

* Add (!lpi_sleep_timer_done) condition to generate
mutually exclusive exit conditions of SEND SLEEP
state (in blue).

SEND SLEEP
stop minwait_timer (Mlpi_sleep_timer_done) *
tart Ipi_sl ti lpi bled) + ; ;
& mode - SEND | e =noT oK)« * This necessary change has been missed by the
loc_lpi <= TRUE (rem_rcvr_status = NOT_OK) + .
| (1tx_ipi_active)) supplied comments for D3.1.
Ipi_sleep_timer_done * Suggestion is to add this change to the proposed
v . . . .
Pl QUIET REFRESH resolution of comment r01-68 during the meeting in
if (loc_lpi_state = QUIET) Vienna (see the full suggested text for comment
tx_mode < SEND_Z
else - i
x_mode < SEND. r01-68 on the next slide).
(!lpi_enabled) +
(loc_rcvr_status = NOT_OK) +
(rem_rcvr_status = NOT_OK) +
(tx_Ipi_active)
v
SEND WAKE

start Ipi_wake_timer
tx_mode < SEND_I
loc_lpi <= FALSE

Ipi_wake_timer_done

(B
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Revised Comment Resolution for r01-68

« Add the change described on the previous slide to comment r01-68 (P153, L8).
*  The full text of the comment resolution for r01-68 will then read as:

P152, L8: On arc from LPI SYNC START to LPI SYNC SET, change condition from: "(config = MASTER) +
(rem_Ipi = TRUE)" to: "(maxwait_timer_done) * ((config = MASTER) + (rem_Ipi = TRUE))"

P152, L14: On arc from LPI SYNC SET to LPI SYNC CLR, change condition from: "((config = MASTER) *
(rem_Ipi = TRUE)) + ((config = SLAVE) * (rem_Ipi = FALSE))" to: "(!Imaxwait_timer_done) * (((config =
MASTER) * (rem_Ipi = TRUE)) + ((config = SLAVE) * (rem_Ipi = FALSE)))"

P152, L22: On arc from LPI SYNC CLR to LPI SYNC DONE, change condition from: "rem_Ipi = FALSE" to:
"(fmaxwait_timer_done) * (rem_Ipi = FALSE)"

P152, L27: On arc from LPI SYNC DONE to exit tag "B", change condition from: "minwait_timer_done *
(loc_rcvr_status = OK) * (rem_rcvr_status = OK) * (scr_status = OK)" to: "(!maxwait_timer_done) *
minwait_timer_done * (loc_rcvr_status = OK) * (rem_rcvr_status = OK)*

P153, L8: On arc from SEND SLEEP to exit tag “B”, change condition from: “(!lpi_enabled) + (loc_rcvr_status
= NOT_OK) + (rem_rcvr_status = NOT_OK) + (Itx_Ipi_active)” to: “(!lpi_sleep_timer_done) * ((!lpi_enabled) +
(loc_rcvr_status = NOT_OK) + (rem_rcvr_status = NOT_OK) + (Itx_Ipi_active))”
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Thank You
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