= .‘\I_":;".‘J :
.-‘,\l ',/v' i . A
‘d*uapﬂe_{'—eg e B T R

i R

10 Mb/s Single Twisted Pair Ethernet
10BASE-T1L Receilve State Diagram

Disparity Error

Steffen Graber
Pepperl+Fuchs

IEEE P802.3cg 10 Mb/s Single Twisted Pair Ethernet Task Force 10/23/2018



10BASE-T1L Recelve State Diagram

v Vv
«  The PCS receive state diagram in Draft D2.1 has several states DATA
(DATA, CHECK ESD COMMAZ2, CHECK ESD DISPRESETS3, Eﬁ_gsw
and CHECK ESD ESD4), where the variable disparity _error U'fdisparity_error .
is modified, but also used in the same state. DEGODE (Rx. % rx. disptity = o)

*  As the equations provided in a state are only executed once the state is entered and as the order of the
equations within the state is not relevant for the order of the command execution, it is not clear, if RX_ER is
using the old value of the disparity error variable or already the updated value.

«  To prevent this unclear situation additional states for setting RX_ER are introduced.

* In state ESD there is no update of the disparity_error variable necessary, therefore a simple “or” condition
can be used:

RX_ER «disparity_error + CHECK_DISP(RX, s, rx_disparity)

* Additionally some minor corrections in two transitions of the state diagram are done.

« All changes can be seen on the next two pages.
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10BASE-T1L Recelve State Diagram

pes_reset +

(receiving = FALSE) *

[ (loc_revr_status = NOT_OK) +
(link_status = FAIL) +
(rev_jab_detected = TRUE) ]

WAIT SCRAMBLER

RX_ER < FALSE
RX_DV < FALSE
RXD[3:0] < 0000
receiving < FALSE

RSTCD *

j l(scr_statu s =0K)

IDLE

RX_ER < FALSE
RX_DV < FALSE
RXD[3:0] < 0000
receiving < FALSE
rx_lpi_active < FALSE

vv_ | |

(receiving = TRUE) *
[ (loc_revr_status = NOT_OK) +
(link_status = FAIL) +

(rev_jab_detected = TRUE) ]

[

LINK FAILED SSD

RX_ER = TRUE
RX_DV = TRUE
RXD[3:0] = 0000
receiving < FALSE

RX_ER < FALSE
RX_DV < FALSE
RXD[3:0] < 0000

receiving = TRUE

RSTCD *
(Rx,, 1= COMMA) * RSTCD *
(valid_idle = FALSE) ‘;RXH = COMMA)

CHECK SSD COMMA2

RX_ER <= FALSE
RX_DV < FALSE
RXD[3:0] < 0000

receiving = TRUE

,‘JRSTCD R RSTCD *
(Rx, 1= COMMA) l(Rx,, = COl

MMA)

CHECK SSD DISPRESET3

RX_ER <= FALSE
RX_DV = FALSE
RXD[3:0] < 0000

receiving = TRUE

RSTCD * RSTCD *

CHECK SSD SsSD4

RX_ER < FALSE
RX_DV <= FALSE
RXD[3:0] < 0000

receiving = TRUE

(valid_dispreset = |(valid_dispreset = TRUE)
FALSE)

RSTCD ¢ RSTCD
FIRST SSD
RX_ER = FALSE
RX_DV = TRUE
________ il RXD[3:0] = 1010
RSTCD * [ receiving = TRUE
(Ipi_enabled = TRUE) * ¢ RSTCD
(rem_Ipi_req = TRUE) |
LOW POWER IDLE | SECOND SSD
RX_ER < TRUE | RX_ER = FALSE
RX_DV < FALSE RX_DV & TRUE
RXD[3:0] = 0001 | RXD[3:0] <= 1010
rx_|pi_active &= TRUE [ receiving <= TRUE
receiving <= FALSE RSTCD
| v
| THIRD SSD
RSTCD * | RX_ER <= FALSE
(scr_status = OK) * RX_DV = TRUE
[ (Ip_enabled = FALSE) + | RXD[3:0] < 1010
(check_idle = TRUE) * [ receiving = TRUE
(rem_lpi_req = FALSE) ] K ¢ RSTCD
FOURTH SSD

RX_ER < FALSE
RX_DV < TRUE
RXD[3:0] < 1010
receiving = TRUE
disparity_error < FALSE
rx_disparity < 2

BAD DELIMITER

RX_ER < TRUE
RX_DV < FALSE
RXD[3:0] = 1110
receiving = TRUE

check_idle = TRUE

RSTCD * RSTCD *
(Rxp 1= SSD4) (Rx;, = SSD4)
- 4 ®
v

RSTCD * (Rx,, JJCOMMA)

-

RSTCI
(Rx,, 1= COMMA)
m—

RSTCD *

Changes (in red) to:
Figure 146-8 — PCS receive
state diagram (part a)

(Rx, != COMMA)

DATA

RX_DV < TRUE
receiving < TRUE
disparity_error < disparity_error +

CHECK_DISP(Rx,s, rx_disparity)

DECODE(RX,s, rx_disparity)

RETCD * (Rx, = COMMA)

—

DATA

RX_ER < disparity_error

RX_DV <= TRUE

receiving = TRUE

disparity_error < disparity_error +
HECK_DISP(Rx,_s, rx_disparity)

DECODE (Rx,_s, rx_disparity)

UCT

A 4

DATA ERR

RX_ER « disparity_error

| RSTCD * (R, != COMMA)

RSTCD *

(Rx, = COMMA)

RSTCD * (Rx, != COMMA)
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10BASE-T1L Recelve State Diagram

CHECK ESD COMMA2

RX_ER < disparity_error

RX_DV < TRUE

receiving < TRUE

disparity_error < disparity_error +
CHECK_DISP(Rx,_s, rx_disparity)

DECODE (Rx;,_s, rx_disparity)

7

CHECK ESD COMMA2

\

RX_DV < TRUE

receiving < TRUE

disparity_error < disparity_error +
CHECK_DISP(RX,s, rx_disparity)

DECODE(RX,_s, rx_disparity)

ucT

A 4

CHECK ESD COMMA2 ERR

RX_ER <« disparity_error

RX_DV < TRUE

receiving <= TRUE

disparity_error <« disparity_error +
CHECK_DISP(RXx,s, rx_disparity)

DECODE(RX,s, rx_disparity)

ucT
\ 4

RSTCD * | RSTCD (Rx, |= COMMA)
V(Rxn = COMMA)
CHECK ESD DISPRESET3 BAD ESD2
RX_ER < disparity_error RX_ER < TRUE
RX_DV < TRUE RX_DV < TRUE
receiving < TRUE receiving = TRUE .
disparity_error < disparity_error + DECODE (Rxy,_s, rx_disparity)
CHECK_DISP(Rx,_s, rx_disparity)
DECODE (Rx;_s5, rx_disparity)
RSTCD * |RSTCD * (vplid_dispreset = FALSE) | RSTCD
r(valid_dispreset =TRUE) v
CHECK ESD ESD4 BAD ESD3
RX_ER <« disparity_error RX_ER = TRUE
RX_DV < TRUE RX_DV < TRUE
receiving < TRUE receiving < TRUE
disparity_error < disparity_error + DECODE (Rx,,_g, rx_disparity)
CHECK_DISP(Rx,_5, rx_disparity)
DECODE (Rxy,_s, rx_disparity)
RSTCD * | RSTCD J(Rx, |= ESD4) RSTCD
(Rx,, = ESD4)
v y
BAD END

CHECK ESD DISPRESET3 ERR

RX_ER <= TRUE

RX_DV <= TRUE

receiving < TRUE

DECODE (Rx;,_5, rx_disparity)

RX_ER <« disparity_error

CHECK ESD ESD4

RSTCD
RSTCD * (Rx,, = ESD_ERR4)
(8

ESD RX ERROR
RH—ER~—disparity—error RX_ER < TRUE
RX_DV < TRUE RX_DV <= TRUE
receiving < TRUE receiving < TRUE
DECODE (Rx,,_g, rx_disparity) DECODE (Rx,,_g, rx_disparity)

N

RX_DV «< TRUE

receiving < TRUE

disparity_error < disparity_error +
CHECK_DISP(RX,.5, rx_disparity)

DECODE(RX,5, rx_disparity)

UCT

Y

RSTCD

IEEE P802.3cg

RX_ER <« disparity_error +

RSTCD

CHECK_DISP(RX,s, rx_disparity)

Single Twisted Pair Ether

CHECK ESD ESD4 ERR

RX_ER <« disparity_error

Changes (in red) to:
Figure 146-9 — PCS receive
state diagram (part b)

¢ RSTCD * (Rx, = COMMA)
RSTCD * (Rx, '= COMMA)
CHECK ESD DISPRESET3

o \ﬁ RSTCD *
* =
v RSTCD * (valid_dispreset = TRUE) (valid_dispreset = FALSE)

RSTCD * (Rx, != ESD4) *
RSTCD * (Rx, = ESD4) l l RSTCD * (Rx, = ESD_ERRT)‘—; (R 1= ES(D ERRA) )
n - —
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