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MPD PON State Machine Issues
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PON_LOAD_ON PON_MISMATCHED_TYPE 4
presen ._mpi_power < TRUE present_mismatch_indicator < TRUE
present_tps < TRUE

((mpd_type = 1)* (V o)
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Figure 169-8—Top level MPD state diagram continued, part ¢
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AHEAD OF WHAT'S POSSIBLE™

INRUSH should only precede states
where present_mpi_power <= True

PON_MISMATCHED_TYPE state not
needed

= PON_MISMATCHED_TYPE and
PON_NO_POWER are effectively the same
states

= Both are entered when MPD voltage is not in
correct operating region

Fix the arc logic




Discovery Issues A2

AHEAD OF WHAT'S POSSIBLE™

169.5.3.6 State diagrams

mpd_reset + ldte_power_required

V_{On_MPD} overlaps mark event |
voltage —_—

present_discovery_sig < FALSE
present_tps — FALSE
present_mpi_power < FALSE
present_mismatch_indication < FALSE

Mark and Power On must be [t el et

Impd_reset
v !

dte_power_required
IDLE

differentiated with a timer |

present_mark_sig — FALSE

Existing DO_MARKX exits do not S
make sense "]

DO_MARK1

present_mark_sig < TRUE Ve < Voi h l
present_discovery_sig — FALSE fscovery

DO_DISCOVERY1

present_mark_sig < FALSE
present_discovery_sig = TRUE

Vumpeo * Yon_mpp

Table 169-7—MPD discovery parameters Ve > Voscore | VP < VReset i
DO_MARK2
e present_mark_sig = TRUE W, < Vpiscovery {
Item Parameter Symbol in Max Units Additio :Eal present_discovery_sig < FALSE B '
\ Information DO_DISCOVERY2
presenl_gmm_sig = FALSF%\LSE
N present_discovery_sig =
I | Markeventvoltage | Vb madk 16 \\9.1 v Vo > Vor upo
Vurp > Voiscovery_th VpD < VReset th
Table 169-8—MPD power supply limits Il
DO_MARK3
1 presen[_anlark_sig C'TRUEALSE
. X Additional present_discovery_sig <
Item Parameter Symbol Unit Min ax Type .
Information
Vmpo > Von_MPD VP < Vpiscovery_th
1 Input voltage VPort MPD \ 16 30 0
Y v
34 50 1 @ Figure 169-6—Top level MPD state diagram, part a @
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Analysis




Type 1MPD States DEVICES

AHEAD OF WHAT'S POSSIBLE™

ARClaststate _____hextstate ___fcondition _________ _Jnote

start mark timer needs to be added to state
1IDLE DO_MARKI1 V_{MPD} > V_{Discovery_th} machine
2D0_MARKXx DO_DISCOVERYx V_{MPD}<V_{Discovery_th}

start mark timer needs to be added to state
3DO_DISCOVERYx DO_MARK(x+1)  V_{MPD}> V_{Discovery_th} machine

MPgoE Voltage Stackup

VSELV MAX = 6848 [ oo oottt

Vips E_typel_max ~ - VPort_MPD_typel_max

discovery2 arcs go to IDLE instead of OFFLINE
in current state machine? What is the VMPSE typel min -
4DO_DISCOVERYx OFFLINE difference between offline and idle
fix this in state machine, need to go to
mark_timer_done *V_{MPD} PON_EVAL 1st, then PON_INRUSH if we are

- VDor‘tJ\'lDDitypelimin

5MPD_MARKx INRUSH > V_{typel_th} arcing to POWER_ON
lNRUSH COMPLETE B Define VNPSEftype@fmax - - VPor‘tJ\'lPthype@fmax
B6INRUSH PON_LOAD_ON  Condition
. VMPSE_typed_min -
mark—t|mer—d0ne *V—{MPD} VI\'lDSEimar‘kimax - - VMPDimar‘kimax
7MPD_MARKx PON_NO_POWER < V_{typeLth} Move through ”PON_EVALH 1st, VMPSE_mark_min = = VMpD_mark_min
8PON—NO—POWER lDLE V—{MPD}< V—{Reset—th} VMPSEidiscoveryimax - - VMPDidiscoverimax
Consider timing and what happens at Pl vs. Vipse_discovery min - - VmpD_discover_nin
behind recitifer and bulk caps. Pl voltage and VMPSE_reset_max - - VipD_reset max
9PON_LOAD_ON PON_NO_POWER V_{MPD}<V_{typel_th} internal voltage can get out of sync

L. X X MPoE PSE MPD Discovery MPD Inrush MPD Typel
Any timing or hysteresis requirements to stop a

10PON_NO_POWER PON_LOAD_ON  V_{MPD}>V_{typel_th} 10-6-9 loop?

31 Auqust 2024




AHEAD OF WHAT'S POSSIBLE™

Type 0 MPD States DEVICES

ARC last state_________lnextstate_____lconditon ____________Jote

start mark timer needs to be added to state
1IDLE DO_MARKI1 V_{MPD}> V_{Discovery_th} machine MPGE Voltage Stackup
2D0_MARKx DO_DISCOVERYx V_{MPD}< V_{Discovery_th}

- VSELY MAX = BB e
start mark timer needs to be added to state

3D0O_DISCOVERYx DO_MARK(x+1) V_{MPD} > V_{Discovery_th} machine

Vips E_typel_max ~ - VPort_MPD_typel_max

Discovery arcs go to IDLE instead of OFFLINE in

current state machine? What is the difference VMPSE_typel min =
4DO_DISCOVERYx IDLE between offline and idle
mark_timer_done * fix this in state machine, need to go to PON_EVAL
V_{MPD} > V_{type0_th}* 1st, then PON_INRUSH if we are arcing to - Vport_MpD_typel_min
5MPD_MARKx INRUSH V_{MPD} < V_{typel_th} POWER_ON
INRUSH COMPLETE - Define VNPSEftype@fmax - - VPor‘tJ\'lPthype@fmax
6INRUSH PON_LOAD_ON Condition v )
MPSE_type@®_min -
mark_timer_done 3 VMPSE_mark_max = - VMPD_mark_max
V_{MPD}<V_{typ60_th}+ VI\'IPSEJ\arkJIin - - VMPD_mark_min
7MPD_MARKXx PON_NO_POWER V_{MPD}> V_{typel_th} Move through “PON_EVAL" st VHPSE_discovery_max - - VipD_discover_max
8PON_NO_POWER IDLE V_{MPD} < V_{Reset_th} Vipse_discovery min - - VipD_discover min
Consider timing and what happens at Pl vs. VHPSE_reset_max - - VipD_reset_max
V_{MPD} < V_{typeQ_th} + pehind rectifier and bulk caps. Pl voltage and MPOE PSE MPD Discovery PON EVAL MPD Type0
9PON_LOAD_ON PON_NO_POWER V_{MPD}> V_{typel_th} internal voltage can get out of sync

V_{MPD} > V_{typeO_th} * Any timing or hysteresis requirements to stop a
10PON_NO_POWER PON_LOAD_ON V_{MPD} < V_{type0_th} 10-6-9 loop?
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Proposed Changes
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MPD Change Summary (8 nevieer)

Fix state machine diagrams

= Edits on state machine parts A, B,and C

= Figures 169-6, 169-7, 169-8
, , Add “THEN" to all IF statements
Add a timer for inrush

= Modify subclause 169.5.3.4 Set present_discovery_sig <= TRUE
= Modify table 169-8 on DO_MARKI

Set present_discovery_sig <= FALSE

Add a function for inrush
at PON_EVAL or IDLE

= Modify subclause 169.5.3.5

Open-up Mark Event voltage limit
= Modify table 169-7

3 September 2024




MPD Discover State Machine Changes

mpd_reset + !dte_power_required

I

OFFLINE

present_mark_sig <= FALSE
present_discovery_sig <= FALSE
present_tps <= FALSI
present_mpi_power <= FALSE
present_mismatch_indication <= FALSE

Impd_reset *

R/"I;%D r:svel:gmLMPD_rrm] 3 dte_power_required

dte_power_required

| !

IDLE

present_mark_sig <= FALSE
prasen(_disoovaz sig <= FALSE
present_tps <= FALSI

Vwmpo > Vpiscovery_th

DO_MARK1

present_mark
v

y=oigr
start pon_holdoff_timer

ml_

pon_holdoff_timer_done *

Ve = Ve

ig < TRUE Vmpp < Vpiscovery_th

!

DO_DISCOVERY1

present_discovery_sig <= TRUE

Vmpp > Vbiscovery_th |

VMPD < VReset_th

preser—matesig—TROE
present_discovery_sig <= FALSE
start pon_holdoff_timer

Saroavorwo| L]

pon_holdoff_timer_done *

VmpD < Vbiscovery_th

DO_DISCOVERY2

VmPD > Vbiscovery_th I

DO_MARK3

present—mar—org-—RbE—
present_discovery_sig < FALSE
start pon_holdoff_timer

pon_holdoff_timer_done *

é me ;VL‘\SLO"JJ!,JN
Figure 169-6—Top level MPD state diagram, part a

31 August 2

S Vmpp < Voiscovery_th

VMPD < VReset_th

IVENNVEEES B B

o Discavery_th VmPD > Vbiscovery_th ‘ ‘ Vipp < VReset_th
DO_MARK5
present_Tark_sig— TRUE — Vmep < Vpis
present_discovery_sig < FALSE uPD Dlscovery_th l
start pon_holdaff_timer DISCOVERY_LOW_TYPE_MIXED
present—mar—sig—FALSE—
IF (mpd_type = mixed) TFIFI|
TIPS YO WP g(esenl_dlsnwery_slg = TRUE
ELSE )
pon_holdoff_timer_done * EN‘EE““‘—“'“WEW—S'Q =FALSE
V, > Vi omon
iep = Voiscavery_th Vi > Vorscorey 1 Voro < Ve
DO_MARK6
present—rmark—sig—TRUE—
present_discovery_sig < FALSE
start pon_holdofi_timer

7

DISCOVERY_LOW_TYPE_0

IF (mpd_
preser

) THEN
covery_sig < TRUE

3
)

ELSE
present_discovery_sig <= FALSE
END

VuPD > Viscavery_th | VP < VResst_th
DO_MARK4
prosant_marsig=TRUE— Vmep <V,
present discovery_sig < FALSE MPD " " Discovery_th i
start pon_holdoff_timer DISCOVERY_LOW _TYPE_1

pon_holdoff_timer_done *

IS YEn WP |

A

lVMPD < Vpiscovery_th

DO_DISCOVERY®

pon_holdoff_timer_done *
V

MPD *= VD\sr.n-m y_th

‘prosent—mark—ag-—FALGE- WV, > Vp;
present_discovery_sig < FALSE MPD ™ " Discovery_th
stop pon_holdoff_timer

VipD < VReset_th [ I

Figure 169-7—Top level MPD state diagram continued, part b
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AHEAD OF WHAT'S POSSIBLE™



Updated PON State Machine ANOS

AHEAD OF WHAT'S POSSIBLE™

7

PON_EVAL
present_mark_sig < FALSE

=) e Vo) PON_EVAL simplifies arc logic out of the

discovery state machine

A Y

NRUSH = Set'present_mark_sig <= FALSE

do_inrush

INRUSH only precedes PON_LOAD_ON

nrush_timer_done

v

PON_LOAD_ON

T = e PON_NO_POWER handles all conditions
""" ' where MPD type and MPD voltage are

((mpd_type = 1)* (Vipo < Vigper ) * o type = 1) * (Vayp <V
((mpd_type = 0) * (Vhpg > Vet ) + {(mectype = o) - (veo = Yeer i) ¥ .
VMpo < Viypeo_tn) (VipD < Vigpeo_tn) N “SI | latC e
v v

PON_NO_POWER

present_mismatch_indicator <= TRUE
present_mpi_power < FALSE
present_tps <= FALSE

VMPD < VReset th
((mpd_type = 1) * (Viypp > Viyper ) + ﬁ

(((mpd_type = 0) * (Viypp < Viypet ) *
((mpd_type = 0) * (Vmpp > Viypeg 1)) +
((mpd_type = mixed) * (Vupp > Viypen )

Figure 169-8—Top level MPD state diagram continued, part ¢
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M . ANALOG
Timer Section [Qbevices
169.5.3.4 Timers 12
13
All timers operate in the manner described in 14.2.3.2 with the following addition: a timer is reset and stops 14
counting upon entering a state where "stop x timer" is asserted. 15
16

pon_holdoff timer

A timer used to hold off the inrush of an MPD after Vypp crosses the Vi, ¢, threshold; g
see Ty, ek backogr 1N Table 169-8 for duration. B 19

pon_holdoff
inrush_timer

A timer used to prevent full load power draw while the MPD is in the inrush state. See
T_{Inrush_backoff}in Table 169-8 for duration.

» Insertitemin Table 169-8 for the pon_holdoff_timer

ltem Parameter Symbol Min Max Units Additional Information
N Power On Holdoff time T_{pon_holdoff} 50 75 ms

n

31 Auqust 2024




ADD to MPD Functions Section BEVIcES

AHEAD OF WHAT'S POSSIBLE™

169.5.3.5 Functions
do_inrush

This function transitions the MPD load from off to on(drawing power). During the
INRUSH state the MPD charges bulk capacitors with a controlled current, |_{Inrush_MPD}.
See Table 169-8.

12

31 Auqust 2024




Discovery Parameter Changes

Change Mark event voltage Max to

Table 169-7—MPD discovery parameters

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

emdaSh = Item

3 September 2024

Parameter Symbol Min Max Units AddiﬁurEaI
Information
1 Mark event voltage VMPD mark 16 1o A"
17

13
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