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10BASE-T1L Recelve State Diagram

Currently the 10BASE-T1L receive path is done in the following way:

Sr,[3:0] RXDJ[3:0]
PMA Demultiplexer 4B3T —— "% Descrambler MilI
Decoder

/

This is the actual DECODE function
in the receive state diagram.

« The descrambler is currently sitting outside the decode function of the receive state machine.

« Therefore the Receive state diagram currently returns the scrambled receive data Sr[3:0] instead of the
descrambled receive data RXD[3:0] as in other standards.

* Returning Sr,[3:0] instead of RXD[3:0] has several disadvantages:

«  Signaling “Assert LPI” on the MII, requires to return RXD[3:0] = “0001“, which currently is not possible.

«  The preamble currently cannot be recovered and is shortened, which is preventing back-to-back PHY configurations.

+ Beingin “BAD DELIMITER” state cannot return a ,False Carrier indication and RXD[3:0] will be undefined.

*  Due to descrambling of the data before going to the MII, being in “LOW POWER IDLE” or “BAD DELIMITER?” state can
return wrong status information to the Ml (not indicating an “Assert LPI” condition or a “False Carrier indication” correctly).

Detecting a disparity error currently is resetting the Receive state machine, going to ,LINK FAILED" state.
« Just setting RX_ER would provide a ,less aggressive“ behavior, but still allows to detect disparity errors.
* Inthis case reception continues, until an ESD or ESD with Error is received.
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10BASE-T1L Recelve State Diagram

« The following steps are taken to solve the previously mentioned issues:

e The DECODE function in the current draft D2.0 is defined as:

S1,[3: 0] = inversetapie ygsr (RXn)

* Including the descrambler functionality it needs to be changed to:

RXD[3:0] = descramble(inverseapie ,gz7 (RXn))

« Additionally the changes provided on the next two pages are proposed to be done:

*  These changes allow to output RXD[3:0] instead of Sr,[3:0] and therefore support to provide the correct
LPI encoding “0001” on the MII.

* In ,BAD DELIMITER" state RXD[3:0] is encoded as ,1110% which is a ,False Carrier indication®.

« Additionally the part of the preamble being replaced by the SSD is now recovered, allowing back-to-back PHY
configurations, as the preamble is not shortened anymore.

«  Adetected disparity error is not completely resetting the state machine anymore, going to state ,LINK FAILED®, but just
setting RX_ER, which is a ,less aggressive“ behavior, but still allows to detect disparity errors.
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10BASE-T1L Recelve State Diagram

(pes_reset = ON) +

(receiving = FALSE) " (receiving = TRUE) *
[ (loc_revr_status = NOT_OK) + [ (loc_revr_status = NOT_OK) +
(link_status = FAIL) + (link_status = FAIL) +
(rev_jab_detected = TRUE) ] fsparty—error=—FRUE+
(rev_jab_detected = TRUE) ]
WAIT SCRAMBLER f
RX_ER < FALSE }
RXD[3:0] <= "0000"  -Srfsi—ssee LINK FAILED ssD
receiving < FALSE RX_ER — TRUE RX_ER — FALSE
lRSTCD . RX_DV < TRUE RX_DV < FALSE RXDI3:0 0000
tatus = OK Sr[3:0}—="0000" S F3-01—=—0006" : “ “
1 SE 2 X 7 receiving < FALSE receiving = TRUE [3:0] <=
IDLE RSTCD RSTCD
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receiving — FALSE RX_ER = FALSE
rx_lp\_agllve = FALSE R e RX_DV <= TBUE .
———————— a | |erRer—re008~ RXD[3:0] < “1010
RSTCD * RSTCD * receiving < TRUE
(Rx, I= COMMA) *  |RSTCD* (Ipi_enabled = TRUE) * ¢ RSTCD
(valid_idle = FALSE) @fR¥, = COMMA) (rem_lpi_req = TRUE)
CHECK SSD COMMAZ2 LOW POWER IDLE SECOND SSD
RX ER —FALSE RX_ER = TRUE RX_ER ; FALSE RX_DV < TRUE
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|
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recsiving = TRUE

receiving < FALSE
b JRSTCD RSTCD * ¢ RSTCD
(Rx, I= COMMA) LRx, = COMMA) RXEl[3:O] — “0001° TIRD S50
CHECK SSD DISPRESET3 RSTCD - i ] RXER = CALSE RX_DV < TRUE
RX_ER < FALSE (scr_status = OK) R DY——FALSE

= RXD[3:0] < “1010*

[ (Ipi_enabled = FALSE) + e e
receiving < TRUE

(check_idle = TRUE) *
(rem_lpi_req = FALSE) ]

RX_DV = FALSE

RXD[3:0] < “0000*

Sr-Por—0006°
receiving — TRUE

RSTCD
RSTCD RSTCD " Lt === - ¢
(Fv:gﬁlspreset = "(va||d7d|spreset =TRUE) FOURTH SSD
CHECK SSD SsD4 RX:ER = FALSE RX_DV — TRUE
RXD[3:0] < “0000" regeni'\ng::h TRu"E RXD[3:0] « "1010"
Pl= e _disparity <= 2 disparity_error < FALSE .

receiving = TRUE parity_ = .
e . Fsreo- Changes (in red) to:
(R, 1= SSD4) (Rx, = SSD4) n!

RSTCD * (Rx, = COMMA) Flgure 146'8 - PCS reCelve
Ly I

v DATA state diagram (part a)
BAD DELIMITER . .
RAER—FACSE RX_ER <« disparity_error
RX_ER = TRUE RX_DV « TRUE
RX_DV < FALSE receiving = TRUE ) . ) . . 3
RXD[3:0] <= “1110“ | [Sraf-er—"a868" isparity—error— = — disparity_error < disparity_error + CHECK_DISP(RX,s, rx_disparity)
receiving < TRUE DECODE (Rx,.s5, rx_disparity)

check_idle = TRUE

RSTCD * (Rx, = COMMA) £ | RSTCD * (Rx, != COMMA)
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10BASE-T1L Recelve State Diagram
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CHECK ESD COMMA2

RHAER—FALSE

— RX_ER <« disparity_error
RX_DV < TRUE
receiving = TRUE . . . . . .
SE’édBE(E - M:_N__m)cmn ms—csispadityy | disparity_error < disparity_error + CHECK_DISP(RX,s, rx_disparity)
X5, X_disparity
RSTCD * RSTCD * (Rx,, != COMMA)
Rx, = COMMA
V( Xn ) *
CHECK ESD DISPRESET3 BAD ESD2
R%—ER*:FN:SERX_DV Earl RX_ER <« disparity_error §§_E§ = QHE
R= f=
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DECODE (Rx, s, rx_disparity) "W o
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DV = _DV <=
receiving <= TRUEPU:F‘V AebD o o receiving < TRUE
DECODE (Rx, 5, 1 disparity) 0 o | € )
RSTCD * RSTCD * (Rx, |= ESD4 RSTCD ) . ) . ) )
(Rk, = ESD4) | (Rxn i v disparity_error < disparity_error + CHECK_DISP(RX,.s, rx_disparity)
BAD END
RX_ER = TRUE
RX_DV <= TRUE
receiving <= TRUE
clis = '!,_ rror I"I_II:/"I(_F\IQD/D = _-" B 'lJ\
DECODE (Rx,_5, rx_disparity)
RSTCD : .
RSTCD * (Rx, = ESD_ERR4) ChangeS (ln red) to:
ﬁ - .
Figure 146-9 — PCS receive
ESD RX ERROR .
- state diagram (part b)
RS CHE RCER = dapary_eror | [ REER=TRE
L= =
receiving = TRUE receiving = TRUE )
DECODE (Rx,, -, rx_disparity) DECODE (Rx,, 5, rx_disparity)
RSTCD RSTCD
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