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1. Removed slide formatting and borders to make 
more direct transfer to FrameMaker for editor. 

2. Removed diagonal transitions where appropriate 
3. Added do_connection_check into Searching 

Diagram 
4. Added T14A transition into Searching Diagram 
5. Added do_connection_done term into transition T9 

•  Is it really the best way to address this 
functional requirement to have do_detection 
AND do_connection_check when one can 
logically have only a connection_check that 
presents the same logical outcome? (Explained 
later) 
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pi_powered	  <=	  FALSE	  

DISABLED	  (DIS)	  

mr_pse_enable = disable 

Searching	  (SRCH)	  

pse_reset + error_condition * 
(mr_pse_enable = enable) 

Delivering	  Power	  (DP)	  

Fault	  (FLT)	  

Test	  (TST)	  

T12 T19 
T20 

T25 
T30 

T34 

T6 

T29 T22 

T14A 

POWER_DENIED	  (PD)	  

T31 

Disabled	  

UCT 
Power	  Denied	  

T1 

T3 

T2 
mr_pse_enable = enable 

T33 

Return_To_Idle 
RTI	  

mr_pse_enable  
= enable 

T11 

T8 

(mr_pse_enable = force_power) * 
!error_condition * 
 !ovld_detected * 
!short_detected 

3 Type 3 and Type 4 PSE Hierarchical State Diagram 



pi_powered	  <=	  FALSE	  
mr_valid_signature	  <=	  FALSE	  
pse_dll_enabled	  <=	  FALSE	  

IDLE	  

pse_ready	  *	  !power_applied	  *	  
(mr_pse_enable	  =	  enable)	  

START_	  DETECTION	  
start	  tdet_Mmer	  
do_detecMon	  
do_connecMon_check	  
mr_pd_class_detected	  <=	  0	  
pd_requested_power	  <=	  2	  

tdet_Mmer_done	  

DETECT_EVAL	  
start_tpon_Mmer	  

do_detecMon_done	  *	  
do_connecMon_done	  *	  
tdet_Mmer_not_done	  

(signature	  =	  valid)	  *	  	  
(class_num_events	  =	  0)	  *	  

(pse_available_power	  ≥	  pd_requested_power)	  *	  
ted_Mmer_done	  	   A 

signature	  =	  invalid	  +	  signature	  =	  open_circuit	  

CLASSIFICATION	  

A1 B SIGNATURE_INVALID	  

(mr_pse_alternaMve	  =	  B)	  *	  
(signature	  ≠	  open_circuit)	  

(mr_pse_alternaMve	  =	  A)	  +	  
(mr_pse_alternaMve	  =	  B)	  *	  
(signature	  =	  open_circuit)	  

BACKOFF	  

tdbo_Mmer_done	  

start_tdbo_Mmer	  
E 

T12 

CLASSIFICATION_EVAL	  

C 

T20 T19 
(pd_requested_power	  ≤	  
pse_available_power)	  *	  

ted_Mmer_done	  	  

(pd_requested_power	  >	  
pse_available_power)	  +	  
ted_Mmer_not_done	  	  

T2 T3 

RTI 

DP 

T8,T11,T17, T21, T33, T34 

DIS 

RTI 

DP PD 

T10 

T15 

T9 

T5 

T17 

T7 

T21 
PD 

T14A 

[(pd_requested_power	  >	  
pse_available_power)	  +	  
ted_Mmer_not_done]	  * 
(class_num_events	  =	  0)	  *	  
(signature	  =	  valid)	  

4 Type 3 and Type 4 PSE Searching (SRCH) State Diagram 



Detection and Connection Check carry a lot of redundancy: 

• Both have Invalid and Open Circuit results. 
• Both seek to determine whether a valid PD is present 
• Neither tells you which ALT the signature is present on. 

Proposal – Eliminate Connection Check and Enhance Detection 

do_detection   
This function returns the following variables (see 33.2.5):  

signature:  
This variable indicates the presence or absence of a PD and whether it has a single or dual 

signature.  
Values: 
open_circuit: The PSE has detected an open circuit on all pair sets tested. This value is 

optionally returned by a PSE performing detection using only Alternative B. 
Alt_A_valid: The PSE has detected a dual signature PD requesting power on the Alt_A pair set.  
Alt_B_valid: The PSE has detected a dual signature PD requesting power on the Alt_B pair set. 
Alt_AB_valid: The PSE has detected a dual signature PD requesting power on both pair sets. 
valid: The PSE has detected a PD is requesting power or by Type 3 and 4 PSEs performing 

detection over both pair sets and determining that a single signature PD is present. 
invalid: Neither open_circuit, nor valid PD detection signature has been found on either pair-set. 
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Rationale for removing Connection Check, enhancing Detection: 

• Both have Invalid and Open Circuit results. 
•   We only need to clearly articulate the conditions such that 
correct interpretation of the results can be achieved.  
• Both seek to determine whether a valid PD is requesting power. 
•   One seeks to find if a PD is requesting power, the other seeks to 
determine if that PD is requesting power on one alternative, or 
both. 

Proposal provides all necessary information in a single function 

AF,AT and single-channel PSEs will receive necessary information to apply power. 
Type 3 and Type 4 dual-channel PSEs will receive necessary information to apply 
power to either pair set or both pair sets. 

SS Type 1/2/3/4 PD will assert 25K signature across all four pair sets. Type 1/2 will 
identify by testing one pair set and finding 25K signature. Type 3/4 will test one pair 
set, then other, then both and conclude SS PD (valid) 

DS Type 3/4 PD will assert 25K signature on each pair set. Type 1/2 PSEs will identify 
PD on appropriate pair set and apply power. Type 3/4 PSEs will identify two 
signatures.  

•  Single-channel PSE will not apply power.  
•  Dual-channel PSE will apply power to each pair set accordingly.  
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do_detecMon_done	  *	  
tdet_Mmer_not_done	  

pi_powered	  <=	  FALSE	  
mr_valid_signature	  <=	  FALSE	  
pse_dll_enabled	  <=	  FALSE	  

IDLE	  

pse_ready	  *	  !power_applied	  *	  
(mr_pse_enable	  =	  enable)	  

START_	  DETECTION	  
start	  tdet_Mmer	  
do_detecMon	  
mr_pd_class_detected	  <=	  0	  
pd_requested_power	  <=	  2	  

tdet_Mmer_done	  

DETECT_EVAL	  
start_tpon_Mmer	  

(signature	  =	  valid)	  *	  	  
(class_num_events	  =	  0)	  *	  

(pse_available_power	  ≥	  pd_requested_power)	  *	  
ted_Mmer_done	  	   A 

signature	  =	  invalid	  +	  signature	  =	  open_circuit	  

CLASSIFICATION	  

A1 B SIGNATURE_INVALID	  

(mr_pse_alternaMve	  =	  B)	  *	  
(signature	  ≠	  open_circuit)	  

(mr_pse_alternaMve	  =	  A)	  +	  
(mr_pse_alternaMve	  =	  B)	  *	  
(signature	  =	  open_circuit)	  

BACKOFF	  

tdbo_Mmer_done	  

start_tdbo_Mmer	  
E 

T12 

CLASSIFICATION_EVAL	  

C 

T20 T19 
(pd_requested_power	  ≤	  
pse_available_power)	  *	  

ted_Mmer_done	  	  

(pd_requested_power	  >	  
pse_available_power)	  +	  
ted_Mmer_not_done	  	  

T2 T3 

RTI 

DP 

T8,T11,T17, T21, T33, T34 

DIS 

RTI 

DP PD 

T10 

T15 

T9 

T5 

T17 

T7 

T21 
PD 

T14A 

[(pd_requested_power	  >	  
pse_available_power)	  +	  
ted_Mmer_not_done]	  * 
(class_num_events	  =	  0)	  *	  
(signature	  =	  valid)	  

If TF accepts proposed 
change to detection and 
removes connection check 

7 Type 3 and Type 4 PSE Searching (SRCH) State Diagram 



8 Type 3 and Type 4 PSE Classification State Diagram 



Issues with the Classification State Diagram: 

•  Doesn’t address how a dual channel PSE classifies each pair set 
1. One entry point into Classification State Diagram 
2. No method shown to classify alt-A versus alt-B 
3. This assumes only one classification per PD, and does not 
provide guidance on which pair set to perform classification. 

a. We can assume that classification can be done on either 
pair-set and only do it once and it will total power required 
by the PD for cases of dual-channel and single-channel 
PSEs. 
b. We can assume that classification for single signature 
PDs equals total total PD power and that classification for 
dual signature PDs must equal half of total PD power on 
each pair set. 

4. OR we must perform classification on both pair sets (for 
dual-signature PDs) and determine the power for each pair set 
independently from the other. 

•  I recommend 3a 
•  I cannot advise on changes to the PSE and/or Classification State 
Diagram wrt Classification until these concerns are answered. 
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pi_powered	  <=	  TRUE	  

POWER_UP	  

Ready_to_Power*	  	  
(PSE_TYPE	  =	  2)	  

(signature	  =	  valid)	  *	  
(class_num_events	  =	  0)	  *	  

(pse_available_power	  ≥	  pd_requested_power)	  *	  
ted_Mmer_done	  	  

T12 (pd_requested_power	  ≤ pse_available_power)	  *	  
ted_Mmer_done	  T19 

set_parameter_type	  

SET_PARAMETERS	  

pse_dll_enabled ⇐ TRUE	  

DLL_ENABLE	  

Ready_to_Power*	  	  
(PSE_TYPE	  =	  1)	  

UCT	  

(PSE_TYPE	  =	  2)	  *	  
(pd_dll_power_type	  =	  2)	  *	  

(parameter_type	  =	  1)	  	  

T29 

short_detected	  +	  
	  ovld_detected	  +	  

	  opMon_vport_lim	  
mpdo_Mmer_done	  *	  
!short_detected	  *	  
!ovld_detected	  *	  	  
!power_not_available	  *	  
!opMon_vport_limpower	  

T30 

POWER_ON	  

pse_dll_capable	  *	  	  
!pse_dll_enabled	  

UCT	  

T27 

T25 
tpon_Mmer_done	  

RTI 

T32 T28 

T23 

T24 

RTI 

T26 

SRCH 

T31 PD 

FLT 

Ready_to_Power	  <=	  (Mnrush_Mmer_not_done	  *	  
legacy_powerup)	  +	  Mnrush_Mmer_done]	  *	  
 power_applied	  *	  	  
tpon_Mmer_not_done	  

10 Type 3 and Type 4 PSE Delivering Power (DP) State Diagram 



TEST_MODE	  

pi_powered ⇐ TRUE 

TEST_ERROR	  

pi_powered ⇐ FALSE 

T8 

mr_pse_enable	  =	  enable	  

mr_pse_enable	  =	  enable	  

T6 

(mr_pse_enable	  =	  force_power)	  *	  
!error_condiMon	  *	  
!ovld_detected	  * 	  
!short_detected	  

RTI 

T11 

RTI 

11 

T7 

(short_detected	  +	  
	  ovld_detected)	  *	  	  

(mr_pse_enable	  =	  force_power)	  

Type 3 and Type 4 PSE Test (TST) State Diagram 



POWER_DENIED	  

(pd_requested_power	  >	  
pse_available_power)	  +	  

ted_Mmer_not_done	   T20 

[(pd_requested_power	  >	  
pse_available_power)	  +	  
ted_Mmer_not_done]	  * 
(class_num_events	  =	  0)	  *	  
(signature	  =	  valid)	  

T14A 

power_not_available	  * !short_detected	  *	  
!ovld_detected	  * tmpdo_Mmer_not_done	  *	  

!opMon_vport_lim	  

T31 

T33 

RTI 

UCT	  

DP 

12 Type 3 and Type 4 PSE Power Denied (PD) State Diagram 



ERROR_DELAY	  

ted_Mmer_done	  +	  
opMon_detect_ted	  

start ted_timer 
pi_powered ⇐ FALSE 

Mnrush_Mmer_done	  *	  
[legacy_powerup	  +	  
!power_applied	  +	  
	  (IPort	  ≥	  IInrush)]	  

T22 short_detected	  +	  
	  ovld_detected	  +	  
	  opMon_vport_lim	  

T29 

T34 

RTI 

13 

DP 

Type 3 and Type 4 PSE Fault (FLT) State Diagram 
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