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Figure 36-5—PCS transmit ordered_set state diagram

START_ERROR 

transmitting ⇐ TRUE

tx_o_set ⇐ /S/
COL ⇐ receiving

TX_OSET.indicate

ALIGN_ERR_START

TX_EN=TRUE ∗
TX_ER=FALSE ∗

TX_EN=FALSE ∗

XMIT_DATA

tx_o_set ⇐ /I/

START_OF_PACKET

TX_EN=TRUE ∗
TX_ER=TRUE 

transmitting ⇐ TRUE

tx_o_set ⇐ /S/
COL ⇐ receiving

CONFIGURATION

tx_o_set ⇐ /C/

xmit=

TX_EN=FALSE ∗
TX_ER=TRUE END_OF_PACKET_EXT

COL ⇐ receiving
tx_o_set ⇐ VOID(/T/)

END_OF_PACKET_NOEXT

IF (tx_even=FALSE)

TX_EN=FALSE ∗
TX_ER=FALSE

EPD2_NOEXT

transmitting ⇐ FALSE
tx_o_set ⇐ /R/

TX_ER=TRUE ∗

TX_EN=TRUE ∗
TX_ER=TRUE ∗

TX_EN=TRUE ∗
TX_ER=FALSE ∗

EPD3

tx_o_set ⇐ /R/

TX_ER=FALSE ∗

CARRIER_EXTEND

COL ⇐ receiving
tx_o_set ⇐ VOID(/R/)

TX_EN=FALSE ∗
TX_ER=TRUE ∗

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_OSET.indicate

TX_EN=FALSE ∗
TX_ER=FALSE ∗
TX_OSET.indicate

TX_DATA_ERROR

COL ⇐ receiving
tx_o_set ⇐ /V/

EXTEND_BY_1

tx_o_set ⇐ /R/
COL ⇐ FALSE

TX_OSET.indicate

tx_even=FALSE ∗
TX_OSET.indicate

tx_even=TRUE ∗
TX_OSET.indicate

TX_PACKET

TX_DATA 

COL ⇐ receiving
tx_o_set ⇐ VOID(/D/)

TX_EN=TRUE

xmit=IDLE

TX_TEST_XMIT

transmitting ⇐ FALSE

BEGIN

IDLE

tx_o_set ⇐ /I/

TX_OSET.indicate

xmitCHANGE=TRUE ∗
TX_OSET.indicate ∗

xmit=DATA

COL ⇐ FALSE

CONFIGURATION

TX_OSET.indicate

TX_OSET.indicate

THEN
transmitting ⇐ FALSE

COL ⇐ FALSE
tx_o_set ⇐ /T/

IF (tx_even=FALSE)
THEN

transmitting ⇐ FALSE

tx_even=FALSE
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Figure 36-6—PCS transmit code-groupcode-group state diagram

GENERATE_code-groupS

SPECIAL_GO

tx_code-group ⇐ tx_o_set

CONFIGURATION_C1A

tx_code-group ⇐ /K28.5/
tx_even ⇐ TRUE

BEGIN

tx_o_set=/C/ tx_o_set=

tx_o_set=/C/ tx_o_set≠/C/

tx_o_set=/I/

IDLE_DISPARITY_TEST

IDLE_DISPARITY_WRONG

tx_code-group ⇐ /K28.5/
tx_even ⇐ TRUE

disparity= disparity=
NEGATIVE

PMA_UNITDATA.request

CONFIGURATION_C1B

tx_code-group ⇐ /D21.5/
tx_even ⇐ FALSE

CONFIGURATION_C1C

tx_even ⇐ TRUE

tx_code-group ⇐ ENCODE
(tx_Config_Reg<D7:D0>)

CONFIGURATION_C1D

tx_even ⇐ FALSE
TX_OSET.indicate

tx_code-group ⇐ ENCODE
(tx_Config_Reg<D15:D8>)

POSITIVE

IDLE_I1B

tx_code-group ⇐ /D5.6/
tx_even ⇐ FALSE
TX_OSET.indicate

IDLE_DISPARITY_OK

tx_code-group ⇐ /K28.5/
tx_even ⇐ TRUE

IDLE_I2B

tx_code-group ⇐ /D16.2/
tx_even ⇐ FALSE
TX_OSET.indicate

PMA_UNITDATA.request

PMA_UNITDATA.request

PMA_UNITDATA.request

PMA_UNITDATA.request ∗

CONFIGURATION_C2A

tx_code-group ⇐ /K28.5/
tx_even ⇐ TRUE

PMA_UNITDATA.request

CONFIGURATION_C2B

tx_code-group ⇐ /D2.2/
tx_even ⇐ FALSE

CONFIGURATION_C2C

tx_even ⇐ TRUE

tx_code-group ⇐ ENCODE
(tx_Config_Reg<D7:D0>)

CONFIGURATION_C2D

tx_even ⇐ FALSE
TX_OSET.indicate

tx_code-group ⇐ ENCODE
(tx_Config_Reg<D15:D8>)

PMA_UNITDATA.request

PMA_UNITDATA.request

PMA_UNITDATA.request

PMA_UNITDATA.request

tx_even ⇐ ! tx_even

PMA_UNITDATA.request

PMA_UNITDATA.request

PMA_UNITDATA.request

DATA_GO

tx_code-group ⇐

tx_o_set=/D/

PMA_UNITDATA.request

TX_OSET.indicate

ENCODE(TXD<7:0>)

PMA_UNITDATA.request ∗

TX_OSET.indicate

/V/ + /S/ + /T/ + /R/

tx_even ⇐ ! tx_even
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Figure 36-7a—PCS receive state diagram, part a

SUDI(∈[/D/])

SUDI([/K28.5/])

SUDI(![/K28.5/]) ∗
xmit≠DATA

LINK_FAILED

IF xmit≠DATA,
THEN RUDI(INVALID)

IF receiving=TRUE,

B

FALSE_CARRIER

RX_ER ⇐ TRUE
RXD<7:0> ⇐ 0000 1110

RX_INVALID

IF xmit≠DATA
THEN RUDI(INVALID)

CARRIER_DETECT

receiving ⇐ TRUE

A
[/S/]![/S/]

RX_CB

RX_CD

rx_Config_Reg<D15:D8> ⇐
DECODE([/x/])

RUDI(/C/)

RX_CC

rx_Config_Reg<D7:D0> ⇐
DECODE([/x/])

SUDI(∉[/D/])

SUDI(∉[/D/])

SUDI(![/K28.5/])

SUDI(∈[/D/])

RX_K

SUDI([/D21.5/] + [/D2.2/])

SUDI(∉[/D/]) IDLE_D

receiving ⇐ FALSE
RX_DV ⇐ FALSE
RX_ER ⇐ FALSE

SUDI ∗ xmit=DATA ∗
carrier_detect=TRUE

SUDI([/K28.5/] ∗ EVEN)SUDI([/K28.5/] ∗ EVEN)

C

SUDI ∗ xmit=DATA ∗
carrier_detect=FALSE +
SUDI([/K28.5/])

SUDI(∈[/D/] ∗
![/D21.5/] ∗ ![/D2.2/])

WAIT_FOR_K

receiving ⇐ FALSE
RX_DV ⇐ FALSE
RX_ER ⇐ FALSE

SUDI([/K28.5/] ∗ EVEN)

SUDI(!([/K28.5/] ∗ EVEN))

BEGIN sync_status=FAIL ∗ SUDI

THEN
receiving ⇐ FALSE;
RX_ER ⇐ TRUE.

SUDI

receiving ⇐ FALSE
RX_DV ⇐ FALSE
RX_ER ⇐ FALSE

RUDI(/I/)

ELSE
RX_DV ⇐ FALSE;
RX_ER ⇐ FALSE.
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Figure 36-7b—PCS receive state diagram, part b

START_OF_PACKET

RX_DV ⇐ TRUE

RXD<7:0> ⇐ 0101 0101

RECEIVE

RX_DATA_ERROR

RX_DATA

RX_ER ⇐ FALSE

∈[/D/] 

RX_ER ⇐ TRUE

check_end=/T/R/R/

EPD2_CHECK_END

check_end=/R/R/K28.5/ ∗ EVEN

TRI+RRI

EXTEND_ERR

RX_ER ⇐ TRUE

RXD<7:0> ⇐ 0001 1111

check_end=/T/R/K28.5/ 

check_end=/R/R/R/

PACKET_BURST_RRS

check_end=/R/R/S/

EARLY_END

RX_ER ⇐ TRUE

TRR+EXTEND

EVEN ∗

RX_DV ⇐ FALSE
RX_ER ⇐ TRUE
RXD<7:0> ⇐ 0000 1111

RX_DV ⇐ FALSE
RX_ER ⇐ FALSE

receiving ⇐ FALSE

SUDI([/S/])

RXD<7:0> ⇐ DECODE([/x/])

RX_DV ⇐ FALSE

RX_ER ⇐ FALSE

A

B
SUDI([/K28.5/] ∗ EVEN)

check_end=(/K28.5/D/K28.5/ +
/K28.5/(D21.5 + D2.2)/D0.0/) *
EVEN

ELSE

EARLY_END_EXT

RX_ER ⇐ TRUE

RXD<7:0> ⇐ 0000 1111
RX_DV ⇐ FALSE

SUDI(![/S/] ∗ !([/K28.5/] ∗ EVEN))

ELSE

SUDI

SUDI

B
SUDI([/K28.5/])

C
SUDI SUDI

SUDI

SUDI

check_end=/R/R/R/

SUDI([/S/])



Copyright © 1997 by the IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change 36.31

IEEE Draft P802.3z/D3.2
October 10, 1997

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

cggood ∗
good_cgs ≠ 3

Figure 36-9—Synchronization state diagram

LOSS_OF_SYNC

sync_status ⇐ FAIL

BEGIN

(signal_detect=OK + mr_loopback=TRUE) ∗
PUDI([/COMMA/])

COMMA_DETECT_1

PUDI([/D/])

ACQUIRE_SYNC_1
PUDI(![/COMMA/] ∗ ![/INVALID/])

PUDI(![/D/])

mr_loopback=FALSE ∗ PUDI

rx_even=FALSE ∗ PUDI([/COMMA/])

COMMA_DETECT_2

SYNC_ACQUIRED_1

sync_status ⇐ OK

SYNC_ACQUIRED_2

rx_even ⇐ ! rx_even

cggood

rx_even ⇐ ! rx_even

rx_even ⇐ TRUE

rx_even ⇐ ! rx_even

rx_even ⇐ ! rx_even

rx_even ⇐ TRUE

cgbad

SUDI

SUDI

SUDI

PUDI([/D/])

ACQUIRE_SYNC_2

rx_even ⇐ ! rx_even
SUDI

COMMA_DETECT_3

rx_even ⇐ TRUE
SUDI

PUDI([/D/])

SUDI

cgbad

good_cgs ⇐ 0

SYNC_ACQUIRED_2A

rx_even ⇐ ! rx_even
SUDI
good_cgs ⇐ good_cgs + 1

cggood

SYNC_ACQUIRED_3

rx_even ⇐ ! rx_even
SUDI
good_cgs ⇐ 0

SYNC_ACQUIRED_3A

rx_even ⇐ ! rx_even
SUDI
good_cgs ⇐ good_cgs + 1

cgbadcgbad
good_cgs = 3 ∗ cggood

2

3

SYNC_ACQUIRED_4

rx_even ⇐ ! rx_even
SUDI
good_cgs ⇐ 0

SYNC_ACQUIRED_4A

rx_even ⇐ ! rx_even
SUDI
good_cgs ⇐ good_cgs + 1

cgbad

3

cgbad

SUDI

PUDI(![/D/])

PUDI(![/COMMA/] ∗ ![/INVALID/])

cgbad

rx_even=FALSE ∗ PUDI([/COMMA/])

SUDI

cggood ∗
good_cgs ≠ 3

cggood

cggood ∗
good_cgs ≠ 3

cggood

2

cggood ∗
good_cgs = 3

cggood ∗
good_cgs = 3

cgbad

cgbad

PUDI(![/D/])

signal_detectCHANGE=TRUE ∗

(PUDI ∗
signal_detect=FAIL ∗
mr_loopback=FALSE) +
PUDI(![/COMMA/])
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Figure 37-6— Auto-Negotiation state diagram

power_on=TRUE + mr_main_reset=TRUE +
mr_restart_an=TRUE + an_sync_status=FAIL +

mr_an_enable

idle_match=TRUE ∗

start link_timer

resolve_priority ⇐ ON

IDLE_DETECT

xmit ⇐ DATA
mr_an_complete ⇐ TRUE

LINK_OK

ABILITY_DETECT

toggle_tx ⇐ mr_adv_ability<12>

Optional Implementation

mr_adv_ability<16>

link_timer_done

ACKNOWLEDGE_DETECT

tx_Config_Reg<D14> ⇐ 1

ability_match=TRUE ∗
rx_Config_Reg<D15:D0>≠0

(acknowledge_match=TRUE ∗
consistency_match=FALSE) +

COMPLETE_ACKNOWLEDGE

toggle_tx ⇐ !toggle_tx

rx_Config_Reg<D11>

mr_page_rx ⇐ TRUE

toggle_rx ⇐ 

acknowledge_match=TRUE ∗
consistency_match=TRUE

NEXT_PAGE_WAIT

mr_page_rx ⇐ FALSE
mr_np_loaded ⇐ FALSE
tx_Config_Reg<D15> ⇐
mr_np_tx<16>

tx_Config_Reg<D14> ⇐ 0
tx_Config_Reg<D13:D12> ⇐
mr_np_tx<14:13>

ability_match=TRUE ∗
rx_Config_Reg<D15:D0>=0

ability_match=TRUE ∗
(toggle_rx ∧ rx_Config_Reg<D11>=1) ∗

mr_np_loaded=TRUE ∗
(tx_Config_Reg<NP>=1 + np_rx=1) ∗
(ability_match=FALSE +

BEGIN

(ability_match=TRUE ∗

Start link_timer

((link_timer_done ∗ (mr_np_able=FALSE  +

link_timer_done ∗

xmit ⇐ IDLE

link_timer_done

an_enableCHANGE=TRUE + RUDI(INVALID)

rx_Config_Reg<D15:D0>=0)

ability_match=TRUE ∗
rx_Config_Reg<D15:D0>=0

resolve_priority ⇐ ON

np_rx ⇐ rx_Config_Reg<NP>

ability_match=TRUE ∗

rx_Config_Reg<D15:D0>=0

AN_DISABLE_LINK_OK

xmit ⇐ DATA

=TRUEmr_an_enable
=FALSE

rx_Config_Reg<D15:D0>≠0

tx_Config_Reg<D14> ⇐ 0
tx_Config_Reg<D13:D0> ⇐

mr_adv_ability<14:1>
tx_Config_Reg<D11> ⇐
toggle_tx

tx_Config_Reg<D10:D0> ⇐
mr_np_tx<11:1>

 rx_Config_Reg<D15:D0>≠0)

ability_match=TRUE

AN_ENABLE

mr_np_loaded ⇐ FALSE

mr_page_rx ⇐ FALSE
mr_an_complete ⇐ FALSE

AN_RESTART

tx_Config_Reg<D15:D0> ⇐ 0
xmit ⇐ CONFIGURATION

start link_timer

IF mr_an_enable=TRUE,
THEN 

tx_Config_Reg<D15:D0>⇐0;
xmit ⇐ CONFIGURATION.

ELSE 
xmit ⇐ IDLE

mr_np_able=TRUE ∗

tx_Config_Reg<D15> ⇐

mr_adv_ability<16>=1 ∗
mr_lp_adv_ability<16>=1 ∗

NOTE—If the optional Next Page function is not supported,the transition
from COMPLETE ACKNOWLEDGE to IDLE_DETECT can be simplified to:
link_timer_done ∗ (ability_match=FALSE + rx_Config_Reg<D15:D0>≠0)

(ability_match=FALSE + rx_Config_Reg<D15:D0>≠0)
tx_Config_Reg<NP>=0 ∗ np_rx=0)) ∗

mr_adv_ability<16>=0 + mr_adv_ability<16>=0)) +
(link_timer_done ∗ mr_np_able=TRUE ∗
mr_adv_ability<16>=1 ∗ mr_lp_adv_ability<16>=1 ∗


