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Deadlock in Alt State Machines

Heath Stewart, David Stover




Problem Statement

« Scenarios exist where the primary and secondary Alt state machines
can thrash out of phase perpetually

 Any symmetric and out-of-phase DETECT, POWER_ON loops prevent Alt
state machines from returning to global IDLE state

* Applies to all dual signature PDs
— Problem is not confined to any particular CC_DET SEQ

« Current behavior violates the Connection Check requirements in 33.2.5.0a




Example Case

Power remowved
by fault condition

from fault
l on primary

IDLE_PRI
START_DETECT_PRI START DETECT PRI do not enter WAIT —
ALT_PHI CC PHOBE _>CLASS EVAL PRI POWEH_DN _PHI T MHN - CLAES E.H.AL_PRI if secondary is still aﬂ_priJ)wrd — FALSE
- - . B B powered or detecting det_start_pr «— FALSE
| | t tPEWEr rermoved |!a|t_sec _pwrd * !det_start_secl lpwr_app_pri *
I | by fault cond ition pwr_app_sec
START_DETECT_SEC l i
o — proceed if
ALT SEC CCMONITOR - CLASS EVAL_SEC POWER_ON_SEC 000000 WAIT_PRI secondary
remains
alt_done_pri — TRUE powered
:Q—tcc:,m in —i:*—tcc?_det—l:ditd E‘t—i: ' :
h 4 I

» Consider a PD in fault condition

* When power is removed from any Alt, that Alt shall perform
another DETECT if power is being applied to the other Alt

» As long as power is applied to the other Alt, the Alt may
repeatedly cycle through (invalid) detections

* Once a valid detection begins on an Alt, the other Alt may fault
off and cycle through detections in the same manner

— A fault on one Alt won'’t affect the other Alt’s decision to apply
power after successful detection, classification <

— Both sides of the link are unpowered and detecting at this time

START_DETECT_PRI

start tdet_timer_pri
do_detect_pri
det_start pri — TRUE

tdet_timer_pri_done do_detect_pri_done *
< ltdet_timer_pri_done

DETECT_EVAL_PRI
start tpon_timer_pri

(sig_pri # valid)




Example Case, continued

l l I‘ td et F]4 tpon ¥ Power removed |
| | by faul condition |

X
ALT_PRI CC PROBE DETECT CLASS POWER UP | FOWER ON [ % DETECT CLASS POWER UF POWER ON

Power remaowed
| | | I | by fault condition

DETECT

ALT_SEC CC MONITOR DETECT CLASS POWER UF FPOWER ON [ IDLE

|
Id—tcc:,m in—+—tcc2det—h| | I |
|

| | | |
L | J/

Power is shsent on both pairsets simultane ocushy
Previous CC Result is invalid

« 33.2.5.0a: “The connection check is rerun before applying power if power up fails
fo meet the timing requirements in both Table 33—3a and 33.2.7.13 or power is absent
on both pairsets simultaneously or if the state machine reaches the IDLE state.”



Example Case, continued

Powwer remowved Poweer remowved

| by fault condition | by fault condition
X | START DETECT PRI X | START DETECT PRI
ALT PRI POWER_ON_PRI h B POWER_ON_PRI ﬂ_} el - - -

Power removed
l by fault condition

X

ALT SEC | STARTDETECTSEC |\ poweR ON_SEC h

- CLASS_EVAL_SEC

START_DETECT_SEC

e POWER_ON_SEC

* The Alt state machines, now out-of-phase, will cycle through DETECT/POWER _ON
and fault without ever returning to global IDLE for as long as the PD remains
connected



Proposed Solution

From CLASS SD (TBD tie-in via Classification SD updates)
CLASS_EVAL_PRI
From CLASS SD (TBD tie-in via IFpEdeT;ds-‘deJm T(;JQEPH = valid) * (sig_sec = valid)) THEN
- . : - _4pair_cand «
Classification SD updates) pism = FALSE ELSE
PD_4pair_cand — FALSE
END
ENTRY_PRI ) ) . (pd_req_pwr_pri > pse_avail_pwr_pr) +
. e S (Do o e pir)
. |_timer_pri_done _4pair_can |_timer_pri_done
+ + alt_done_pri — FALSE lalt_sec_pwrd + pwr_app_sec)
IDLE_PRI
alt_pri_pwrd — FALSE
det_start_pri «— FALSE POWER_UP_PRI
lalt_sec_pwrd * !det_start_sec lpwr_app_pn * Alt_pri_pwrd «— TRUE
pwr_app_sec det_start_pri «— FALSE
U —

tpon_timer_pri_done
WAIT_PRI

tinrush_timer_pri_done *
pwr_app_pri *
ltpon_timer_pri_done

alt_done_pri «— TRUE

pism = TRUE *
CC_DET_SEQ# 2

Y ¢

(pd_dll_power_type # parameter_type)

¥
SET_PARAMETERS
START_DETECT_PRI set_parameter_type pse_di_capable *
i i Ipse_dll_enabled
:t:nd::tc—zgner—p i tinrush_timer_pri_done * uct i
— g (lpwr_app_pri + 1
det_start_pri — TRUE lpertzp i 2 linusn-zp ¥ ¥
= (lparvzr ps i POWER_ON_PRI DLL_ENABLE
tdet_timer_pri_done do_detect J:vri__dnne* pse_dlil_enabled «— TRUE
< Itdet_timer_pri_done | | ucr
. short_det_pri + ovid_det_pri +
ism=TRUE * o im
CC.DET_SEQ =2 v yornvpertim
= = ERROR_DELAY_PRI
- ; power_not_available_pri * Ishort_det_pri * lovid_det_pri *
> T‘EVA PF& :‘n";"jﬁ";ef_—ﬁhi itmpdo_timer_pri_done * loption_vport_lim
ETEC L
— — ted_timer_pri_done +
start tpon_timer_pri option_detect_ted_pri
N v A 4
(sig_pr # valid) | POWER_DENIED_PRI
tmpdo_timer_pri_done *
Ishort_det_pri * lovid_det_pri *
Ipower_not_available_pri * uct
loption_vport_lim
| Al | v »le
(sig_pri = valid)

U




Proposed Solution, continued

A

!

lalt_pri_pwrd * !det_start_pn

From CLASS SD (TBD tie-in via
Classification SD updates)
IDLE_SEC

alt_sec_pwrd — FALSE
det_start_sec — FALSE

pism = FALSE

,

ENTRY_SEC

alt_done_sec +— FALSE

pism = TRUE *
CC_DET_SEQ=3

lpwr_app_sec *
pwr_app_pn

D

WAIT_SEC

alt_done_sec +— TRUE

pism = TRUE *
(CC_DET_SEQ=0+
CC_DET_SEQ=1)

tdet_timer_sec_done

h 4 *

START_DETECT_SEC

start tdet_timer_sec
do_detect_sec
det_start_sec — TRUE

do_detect_sec_done *
ltdet_timer_sec_done

‘me CLASS SD (TBD tie-in via Classificaion SD updates)

CLASS_EVAL_SEC

PD_4pair_cand «+— TRUE
ELSE

PD_4pair_cand «— FALSE
END

IF (pd_cls_4PID_sec * (sig_sec = valid) * (sig_pn = valid)) THEN

(pd_req_pwr_sec < pse_avail_pwr_sec) *|
ted_timer_sec_done * (PD_4pair_cand +
pwr_app_pri + (sig_pri # valid))

(pd_req_pwr_sec > pse_avail_pwr_sec) +
(\PD_4pair_cand * \pwr_app_pri) +
lted_timer_sec_done

POWER_UP_SEC

alt_sec_pwrd — TRUE
det_start_sec — FALSE

tpon_timer_sec_done
pwr_app_sec *

tinrush_timer_sec_done *

Itpon_timer_sec_done

(pd_dll_power_type # parameter_type)

A

SET_PARAMETERS

set_parameter_type

tinrush_timer_sec_done * uct
(lpwr_app_sec +

¥

pse_dll_capable *
!pse_dll_enabled

' !

(lpartzr_see 2 lamushzr))

POWER_ON_SEC

DLL_ENABLE

pse_dll_enabled — TRUE

4] | | uct
short_det_sec + ovid_det_sec +
v  option_vport_lim
ERROR_DELAY_SEC
start ted_timer_sec
alt_sec_pwrd «— FALSE

pism = TRUE *
CC_DET_SEQ=2

power_not_available_sec * Ishort_det_sec * lovd_det_sec *
Itmpdo_timer_sec_done * loption_vport_lim

ted_timer_sec_done +
start tpon_timer_sec option_detect_ted_sec

A J h 4

(sig_sec # valid) | tmpdo_timer_sec_done * POWER_DENIED_SEC
Ishort_det_sec * lovid_det_sec *
Ipower_not_available_sec *

loption_vport_lim uct

(sig_sec = valid)

Y




Example Case with Proposed Solution

+ td et ¥ Powser remaoved
l I I | by fault condition | |
ALT PRI CC PROBE DETECT POWER ON WAIT CC PROBE
| I I I Powrer removed | |
l | I | by fault condition | |
ALT SEC CCMONITOR IDLE DETECT POWER ON WAIT CCMONITOR
I4r—tt:|::,m in—+—tc:c:2 d et—!: :Citd ett;ﬂ :1—tcc,m in—b:

* Deadlock is resolved

« PSE is obliged to perform a new Connection Check prior to performing additional
detections on either pairset
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