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State diagram comments

= A large proportion of the technical comments were
directed at the state diagrams

— 15 technical, 6 editorial
= E: 79, (ER), 80 (ER), 81 (ER), 144, 372, 376 (ER)

= T:102 (TR), 93 (TR), 94 (TR), 95 (TR), 142, 143,
96 (TR), 89, 84, 380 (TR), 378 (TR), 90, 91, 377,
379 (TR)

= This presentation shows the resulting state
diagrams if the proposed comments/remedies are
accepted
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Lpi_tx_mode description does not match state diagram.

Tx_coded is assigned in two state machines and in the text.
Description is ambiguous. Similar with tx_alert _symb.

Transitions from TX_ T to TX L need to be added, as in
Clause 49 (also required for the Rx side)

Incorrect names for 65B blocks. Replace /LF/ and IDLE with
new block names.

LIl should be defined as a new type. It is valid only before
transitions from LP_IDLE to IDLE.

SEND_ WAKE to SEND_ERROR transition; related to 2)
Comment #377: Pass XGMII signaling for sleep/wake
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Ipi tz mods

X IEdesh

The vanable 15 set to REFRESH B when fx lpi active ¥ tx active pan==PAIR B ¥ tx refresh

The vanable 15 set to REFEESH C when fx lpi active ¥ tx active panr—PAIR C * itx refresh

The variable 15 set to REFRESH D when ix lm active * tx active par==PAIR. D ¥ ix refiesh

*

= Comment #380; Tx_Ipi_active is used ambiguously

= Tx_Ipi_active is true from after sleep until just before alert - it does not include
ALERT or WAKE

=  But during ALERT and WAKE we DO NOT encode code-groups from the XGMII, so
the boxed definition is not accurate and inconsistent with the state diagrams

Communications
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Problem 1) - Fig 55-16b

pos_reset l

TE_WORMAL

tx_lpi_active <= FALSE The stares and
Ipi_t_mode <= NORMAL mansitons on this
t_lpi_reg = frue diagram are sup-
ported by EEE
SERND_STEEF capable PHY's
start Ipi_tx_sl timer
bi_coded<= E'EPP

Ipi _[Dc 5leep tmer done=irue’ |p|_|_tl: sleep_timer_done=true" Ipi_te_sleep_timer_done=irue"
tx b _Jpi_reg=true” b ol rea=fal -

e _re refresh = tue + t_|pi_full_refresh = fals= * p_req=laEs
tx_refresh_actve = false) tx_reffesi_active = true

SEND_INMAL_GUIET

te_lpe_active <= true
to_lp_initial_guiet <= frue

to_lpi_r=q =irue
Dc_reﬁe?l_amiue =falsz

-

SI:NI:I -.'.'IF‘. 1::_Ipiﬁ__req = faase -
P = oz _frame_done = trus

D:—|pl |nl|a| |quiet < false

te_Ipl_reg =falze ™
Ipdz_Fame_dane = true SEMD_ALERT

te. 5mb wecior <= ALERT
stari pi_tx_alert_tmer
tx_lpi_active < false

te_lp_initia_guiet <« fals=

EI-[E :m tn{;eléecmeﬂrue ‘ o_te_alert_timer_done=true *
x_Jpi_ermor = trug
¥
SEMD_WAKE SEMD_ERRCR
tx_coded <= IDLE w_coded < ILF/
stam pi_wake_fimer start Ipi_wake_ftimer
. . » Ipi_wake_timer_done = false *
pi_wake_tirmer done=true = Tpi_error = troe pi_wake_timer done=true

¥

Figure 55-16b—EEE transmit state diagram

Tx_Ipi_active is set false in
SEND_ ALERT

Tx_Ipi_active==false means that
Ipi_tx_mode is NORMAL. From
the previous text,

‘the PCS... will encode
codewords from the XGMII’

This does not match the state
diagram which has tx_coded
assignments
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X_WWN T WE
loc_lpi_req < false wx_pi_reqg =
bi_Tpi_grer < fal e _lpi_ermor < t
T_TY |
- Ipi_activ .
Bl T_TYPEitx CljD +5+T) _lpi_a
T_TYPE(te_raw)=I" T TYPE(x_raw)=((C.IHD+E+LI+S+T)" b_lpi actvenialse
o_lpi_active=false b_lp_sctve=falss
v Er v
G @ &

Figure 55-15a—PCS 64B/65B Transmit state diagram part b)

The new LPI 64B/65B Tx
states do not control
tx_coded

tx_coded is handled in a
different state machine
(55-16b) during Wake

It is desirable to make all
tx_coded assignments In
55-15 and 55-15a (a
single state machine)

Part of comment #380
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T_TYPE(ts_raw) = LI

pcs_ressl

TH_INIT

tx_coded < LELOCK_T

T_TYPE(te_raw) = s‘g

I

T_T¥PE(tx_raw] = (E =

T_TYPE(tx_raw]=0C

i

TZ C

t_coded < ENCOY

DE(tx_raw)

T_TYPE{t_rawj=C

[ T_TvPE raw)=(E+D+T)

V| T_TYPEf_raw)=5

TELD

|T_TYPElx_raw)= D

tx_coded <= ENCODEt_raw)

T_TYFE_raw)=T)

r Y

T_TYPE(t_raw)=(E+C+LI+5)
y

O+L1=T)

il

TE_E

tx_coded < EBLOCK_T

]
T_TYPE(b_raw) =T £ T_TYPE[x_raw) =(E + 5}

TE_

f_goded <= ENCODE(b_raw)

T_TYPE(_raw) = <:£ l

T_TYPE(b_raw)| = (E

T_TYPE(b:_raw) = L!

T_T¥PE(_raw) = C

T_TYPE[_raw) =D

+D+L+T)

T_TYPE(b_raw) =5

Figure 55-15—PCS 64B/65B Transmit state diagram part a)

The 64B/65B transmit state diagram
with LI transition from TX_C

Comments #142, #143
Problem:
No transition from TX _Tto TX L
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Problem 2) and 6) - Fig 55-16b

pos_reset l

e tx_symb_vector is used in

TE_WOTNAL
e S RS e o SEND_ALERT but not set anywhere
t_lpl_reg =irue B ETAM ETE SUP-
SERND_STEEF E:pr:ﬁ::}ﬁf e I Se
start Ips

te_sl timer
bt codcde LP TOLE

| *SEND_WAKE transitions into

Ipi_tx_sleep_tmer_done=irue” Ipi_tx_sleep_timer_done=true® Ipi_te_sleep_timer_done=true”

e pi_reg=tru=" ta_Ipi_reg=true" tx Tni rea=fal -

{52 W l_refresh = true-+ bCIpifull_refresh = false * plreaTiaEE SEND ERROR
x_refresh_actve = false) t_refreshi_active = true —_—

SEND_INITIAL_QUIET

te_lpe_active <= true
to_lp_initial_guiet <= frue

Both states start Ipi_wake_timer

to_lpi_r=q =irue
b_reffesn_active = false

e e B Therefore 9 blocks of LF will be sent if
— any wake symbol is decoded
Ipdc_Fame_done = frue SEND_ALEAT . I L Id I . k
T = R incorrectly; it could result in 8 Wake
B o e |dles, followed by 9 LF blocks if an
Ei_rb:i_:m_inéel;;cmeqme' ‘ pi_ti_alert_timer_done=true * H 1
c? b s error is detected in the last block.
SEMD_WAKE SEND'_rERRDH
S e e S e mer Is this desired behaviour?
pi_wake_timer done=true g Ei_‘:i:en‘cty:irrﬁgone = fakee” pi_wake_timer done=true

Figure 55-16b—EEE transmit state diagram
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Other problems (#4)

= Block names are not correct [XGMII codeword
names used instead of 65B block types]

— Use LP_BLOCK T in preferenceto LP_IDLE
— Same issue for local fault blocks and idle blocks
» Define new block types in 55.3.5.2.1
= Editorial

— Avoid boolean values in tests

Slide 9 - SOLARFLARE

Communications



-

Tx fixes : new definitions

For problem #4

Add the following definitions to 55.3.5.2.1
LP_BLOCK T<64:0>

65 bit vector to be sent to the LDPC encoder containing /LI/ in all the eight
character locations

| BLOCK_T<64:0>

65 bit vector to be sent to the LDPC encoder containing /I/ in all the eight
character locations

LP BLOCK_R<71:0>

72 bit vector to be sent to the XGMII interface containing /LI/ in all the eight
character locations

| BLOCK R<71:0>

72 bit vector to be sent to the XGMII interface containing /I/ in all the eight
character locations
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Tx fixes : Add new type, edit existing C/ LI definitions

For problem #5

= C: The vector meets one of the following criteria:
a) contains eight valid control characters other than /O/,
IS/, IT/ and /E/ and, if the low power idle function is
supported, the vector is not LI or LII;

= LIl If the optional Low Power Idle function is supported then
the LIl type occurs when the vector contains four /LI/ control
characters followed by four /I/ characters.

= LI : If the optional Low Power Idle function is supported then
the LI type occurs when the vector contains eight /LI/ control
characters.
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Tx fixes : Add new variable to 55.3.5.2.2

For problem #1

= Lpi_gr_active: set true when the PHY Is transmitting
quiet/refresh signaling. Set false otherwise
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Tx fixes : Amend Ipi_tx_mode description |

For problem #1

Subclause 55.3.5.2.2; new text in red

Ipi_tx_mode

A variable indicating the signaling to be used from the PCS to the PMA across the
PMA_UNITDATA.request (tx_symb_vector) interface.

Ipi_tx_mode controls tx_symb_vector only when tx_mode is set to SEND_N.

The variable is set to NORMAL when !tx_Ipi_qr_active * Ipi_tx_alert_time_done indicating
that the PCS is in the normal mode of operation and will encode code-groups as specified in
Figures 55-15 and 55-15a.

The variable is set to REFRESH_A when tx_Ipi_gr_active * (tx_active_pair==PAIR_A) *
tx_refresh_active.

The variable is set to REFRESH_B when tx_Ipi_gr_active * (tx_active_pair==PAIR_B) *
tx_refresh_active.

The variable is set to REFRESH_C when tx_Ipi_qgr_active * (tx_active_pair==PAIR_C) *
tx_refresh_active.

The variable is set to REFRESH_D when tx_Ipi_qgr_active * (tx_active_pair==PAIR_D) *
tx_refresh_active.

The variable is set to QUIET when tx_Ipi_gr_active * ('tx _refresh_active +
tx_Ipi_initial_quiet)

The variable is set to ALERT when tx_lpi_active * !tx_Ipi_qr_active *
llpi_tx_alert_timer_done
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Tx fixes : Amend Ipi_tx_mode description Il

For problems #1 and #3

. Change 55.3.2.2.21, page 164; new text in red

. While the PMA asserts SEND_N, the Ipi_tx_mode variable shall control the transmit signal through the
PMA_UNITDATA.request primitive as described below:

* During PMA training the Ipi_tx_mode variable is ignored.

* When the Ipi_tx_mode variable takes the value NORMAL and the PMA asserts SEND_N the
PCS passes coded data to the PMA via the PMA_UNITDATA.request primitive as described in
55.3.2.2.

*  When the Ipi_tx_mode variable takes the value QUIET and the PMA asserts SEND_N the PCS
passes zeros to the PMA through the PMA_UNITDATA.request primitive.

*  When the Ipi_tx_mode variable takes the value REFRESH_A and the PMA asserts SEND_N the
PCS passes the PMA training signal to the PMA on pair A, to allow both the local and remote
PHY to refresh adaptive filters and timing loops. The PCS passes zeros to all other pairs in
this condition. REFRESH_B, REFRESH_C and REFRESH_D operate in a analogous manner
for the other pairs.

* When the Ipi_tx_mode variable takes the value ALERT and the PMA asserts SEND_N the PCS
passes the ALERT vector to the PMA.
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Tx fixes : change 64B/65B Tx state diagram 55-15

For problems #2 and #5

pcs_reset

y
e » Added LIl transitions
T_TYPE[x_raw) = S [ _TPEi mw = (E+D L= LIT)
- .  Added transition from TX_T
- mS to TX_L
] |t coded <= ENCODEitx_raw) capable PHYs

" % | ‘  Fixed connection from TX_E
s e to TX L

* Removed /LI/ transition from
TX TtoTX E

Figure 55-15—PCS 64B/65B Transmit state diagram part a)
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TX flxes change 55-16b EEE Transmlt state diag

Problems #1, #3, #6

ECs_reset

|.K_N.:‘{‘-m
%_lpi_actve < fals= h E:f_::‘:i l:f:h;;
e *» Added tx_Ipi_gr_active variable
SEND_SLEEP capable PHYs
| = h * Fixed tx_Ipi_active assignments
I
Ipi_tx_sleep_tirer_done* lpi_tx_s'zep_tmes_done’ i_te_sleep_timer_done
M e | [Bc * Removed tx_coded
S5O WAL CUET_] assignments

L e i
I };_ :'eirsﬂ; active I II;:\.lplfr'?:?\e _done r Removed tX_Sym b_VeCtor <:
e — ALERT
L el i q°§: = falee
|

t_lpl_req
I lige_frame_done

: « Ambiguous:

| E 5”: h tx_symb_vector is not set
e anywhere else in this state

machine so it is not clear

when tx_symb_vector is

reset

1 pi_u_alert_tmer_dcne

v
1 SEND_WAKE

1 513 Ipi_wake_timer

1 oi_wake_timer done

 Use Ipi_tx_mode instead

Figure 55-16b—EEE transmit state diagram
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Comment #377

= Comment #377 may be controversial and stimulate
debate

= Updates to 55-15a with and without that change are
shown on the next two slides

= Note also that 55-15 and 55-15a can be
consolidated into one figure if #377 Is accepted
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If comment #377 is accepted:

Tx fixes : change 64B/65B Tx state diagram 55-15a

poredy EER ‘  Pass codewords
- on XGMII through
' (? - PCS datapath
M e « Does not force
I e values onto
tx_coded through
IR ee I state machine
« Removes wake
& 5 states and
Figure 55-15a—PCS 64B/65B Transmit state diagram part b simplifies state
machine
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If comment #377 is accepted:
Tx fixes : change 64B/65B Tx state diagram 55-15

pes_reset

o « Reset tx_Ipi_req

tx_coded <= LBLOCK_T

T_TYPEftx_raw) = S% ‘ T_TYPE(b_raw)={E=D+Ll +LI+T) i n TX C an d
T_TYPE(tx_raw) = C TX_ E_

Ty Dashed lines ind:-

3 ,C‘r s o _
- Spperedy =2 e Make it clear that

t_coded «— ENCODEt_raw)
1 t_lpl_req < false

T TYPEitc_ram) = C 1 | T_TYPE(b_raw) = (E+ D+LILT) th ese

r - _ i
[ ~TYPEIb raw) =Ll | |T_TYPEe raw)=53

& | assignments are

l i Y ? .
e only required for
T_TYPE(tx_raw}=D 1 | T_TYPEm raw)=(E+C+LI+LI+85) ,{) 17 E E E C ap ab | e

TIPS ) = T) = PHYs [bOX the

tx_coded <= EBLOCK_T
= false |

11 .
e | -!w. assignments?]

T_TWPE(tx_raw) =LI

y¥ey
T T_TYPEiti_raw)=C
_coded <= ENCODE t_raw) T TYPE{t_raw) =D
L
T_TYPEftx_raw)= cé é
1 T_TYPE[tx_raw)={E+D+LI+T)
————————— ol
T_TYPE(b_raw)=5

: g T_TVREm_raw) = LI : X
o

b —————
Figure 55-15—PCS 64B/65B Transmit state diagram part a)
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If comment #377 is rejected

Tx fixes : change 64B/65B Tx state diagram 55-15a

ti_lo_req < true
| | blcoded'= L7 BLOCTK T
| T_TYPE!m_raw)=L<LIl |
| T_TYPE(c sam) =] T_TYPE(_raw) = ((CM) 4 D+E+ 54+ T) .

L y 9 L4 d
X_WN TX_'-'-:
tx_p_req=false  _ t_p_req < falss
I tx_coded <= |_BLCCK_T I tx_coded <= LBLOCK_T
[
tx_lpi_sctve * I 1 ac’we -
£ = = =l
T W_raw _TYPE(by_raw) I | x_o_acive
T_TYPE(wx_rawi= T.“’:‘E I lp 3ctive
1 X _Ipi_active 1 Inx_lpi_act _ I _lp_actve
4 v
@ @

Figure 55-15a—PCS 64B/65B Transmit state diagram part b)

Added tx_coded
assignments to
these states

Corrected block
names / functions

Added LII
transitions

Fixed
tx_lpi_active on
TX WN to

TX_ WE branch

Slide 20 - SOLARFLARE

Communications



1}

Conclusion — Tx side

= Fixed ambiguity in transmit state machines

= Addresses comments

Use XGMII signaling: #377; accept/reject options are included in

presentation

tx_Ipi_active used incorrectly : #380
LP_IDLE_4+4 : #102, #93, #94, #95

/ILF/ usage: #84, #379

Transition from TX Tto TX L: #142, #143
loc_Ipi_req typo for tx_Ipi_req: #376, #89
Typo TX WN -> TX_WE (tx_Ipi_active): #378
Typo TX_E box should go to TX L : #90
Editorials: #79, #376
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Recelve Side

« E: 80 (ER), 144
= T:143, 96 (TR), 91, 379 (TR)

= Technical issues:
— PMA rx state machine is redundant
— Missing transition from RX_Tto RX L

— Names used in assignments to rx_raw are not correct
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Rx fixes: Edit 55-16

pes_resets hi_lfer
bleck_lock

 Added LI transition to
e RX_T state

R_TYPE(rx_coded) = 1 | R TYFEire coded)=(E+D =L+ T)

R_TYFE(n_coded)=C

* Analogous transition
119 mmmo added to tx side

supported by EEE

rx_raw <= DECODE(n_coded)

[ A TYPEire_codes) = (E+D+T)

r n »
I I
| | |R_TYPE(m_coded) =S
L@- ______ -
(ﬁ\
Vv 4

3]

r_raw — DECCDE(rx_coded

R_TYPE(rx_coced) =D| IR_TYFE{
= = R_TY

m_ceded) = Ts
T

=E+D+Th+
R_TYPEr_coded) =(E+ C=Ll+S) fE';
.,
R_TYPE(rx_coded) =T+ *
RITYPE_NEXT = (5 + C4L1) y_v

rx_raw <= EBLOCK_R

TH_ TPE(m_cod
2 TYPE_NEX
R_TYPEIm_cod

rx_raw <= DECODE(rx_coded R_TYPE(rx_coded) = C

R_TYPE(r_coses) = 1 g?_’YDEurx_cadec? 5 )

R_TYPEirx_coded)=D

Figure 55-16—PCS 64B/65B Receive state diagram, part a)
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Rx fixes: Edit 55-16a and delete 55-27a

e Delete PMA RXx state

diagram
iy The stares and . b PaSS
. TansInons on ths . .
I g s s3p- pma_alert_indicate to
FX_L ported by EEE — -
I X_fawv ‘g LF‘%&CCK_R& capable PHY's P CS
‘ | | femasen ndexe 1 | ema_sien_ndicae * Delete references to
Y rx_Ipi_req
: ”m‘iwijg h « Simplifies state
— diagrams without
changing functionality
| B ReEniiasis Pk e sone : :
T e e * Fix rx_raw assignments
Figure 55-16a—PCS 64B/65B Receive state diagram, part b) o Incorrect names were

used

* Functionally exactly the
same as draft 2.0
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Conclusions — Rx side

= Simplified & corrected receive state machines

= Addresses comments
— RX_T transitions (96)
— Remove redundant Boolean variables (80, 81)
— Remove PMA state diagram (91)
— Typo (144)

— Incorrect block assigments (379)
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