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Power-Up Rise Time in IEEE 802.3 PoE 

IEEE standards (802.3at, 802.3bt) specify a minimum turn-on rise-time (Trise) of 15 secs, and define the measurement as: 
 

10 % to 90 % of the voltage difference at the PI in POWER_ON state from the beginning of POWER_UP 
 

The standard does not provide any other information regarding conformance testing of this specification.  For many PSE’s, the 
load attached to the PSE will affect this rise-time.  In PSE’s where rise-time is affected by the attached load, lightly-loaded ports 
will typically have faster rise-times.    
 

So what loads are applicable?  A device under test should be tested with the load that results in the worst case, or shortest, 
rise-time to ensure that the specification is always met.  In the absence of a load specification, it is reasonable to infer that the 
loading is commensurate with the limits allowed for an 802.3 compliant PD. 
 

Port loading for a compliant PD won’t be constant over voltage.  There are separately specified loads for detection, 
classification, and powered-on states.  Each state has corresponding voltage ranges specified, and there are also voltage ranges 
in which minimum loads are not specified.   The table below summarizes specified PD characteristic in each voltage range 
during power-up. 
 

Power-Up Voltage Band PSE Action Conforming PD Load PD Load Timing 
0V to 2.8V None May Vary from no loading at 0V to 

detection load at 2.8V 
 

2.8V to 10.1V Detection 23.7K  to 26.3K   resistance and 0.05 F to 

0.12 F capacitance 

Unspecified – Onus is on PSE 
to assess stability of a 
signature. 

10.1V to 14.5V None Not Defined during transition to power-up.    

14.5V to 20.5V Classification Minimum 0mA for Class 0, Maximum 44mA 
for Class 4. 

5ms Class stability time. 

20.5V to Von(PD) 
Von(PD) Range: 30V to 42V 

POWER_UP Not Defined during transition to PD states 
MDI_POWER1 (802.3at) or INRUSH 
(802.3bt).   Could be 0mA. 

 

Von(PD) to Vport_PD (min) 

Vport_PD (min) to Vport_PSE 
(Vport_PD (min) between  
37V and 42.9V depending 
upon PD Class) 

POWER_UP, 
POWER_ON 

AC MPS Signature:  < 26.3K  || > 0.05 F  
(PD’s that delay inrush by as little as a few 
msec may present 0mA load during PSE 
POWER_UP.) 
 

Valid DC MPS signature 
required <250msec   following 
POWER_UP. 
Cport- unspecified.  ideally 
should appear within 50msec 
of POWER_UP.

1 

 

Based upon the specifications in the above table, a conforming PD with minimal loading during power-up may exhibit virtually 
no load between 10.1V and Vport_pse.  The worst case would be a Class 0 PD with a 0mA classification signature that delays 
inrush for a millisecond or more.   Many PD’s are designed to delay activation of internal DC-DC converters until several msec 
following Von(PD).  
 

So the critical point is this:  PSE designs that depend on PD loading characteristics to dampen power-up rise time (Trise) need 
to consider this worst case.    
 

Power-Up Rise Time in IEEE 802.3af 

The original and now obsolete 802.3af standard included several recommended test configurations and procedures in Annex 
33C.   The tests were described as one possible method, and it stated that others were acceptable as long as compliance to the 
specifications was demonstrated. 
 

The turn-on rise-time test of Annex 33C used loading of a 0.1 F capacitor and a 24.9K  resistor across the input terminals, and 
included circuitry providing 10mA at final PSE Vport with a simulated turn-on Voltage of 33V, and introduced a second rise-time 
test at maximum allowed PSE output power.   
 

It is likely that the 0.1 F capacitor and 24.9K resistor were based upon a nominal detection load which remained attached 
during power-on states.  This may have been a common configuration since switching out the detection circuit was not 
necessary.  It certainly was not the only possible configuration however, and the advent of Mark-event switching in 802.3at 
required some form of switching that could warrant control of whether detection components are still connected at power-up.   
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The 10mA load likely was selected for its MPS signature, however this did not take into account the allowed off-times described 
in the MPS specifications. Finally, the 33V turn-on voltage was arbitrary and set at a point that would generally increase, or 
“help”, the rise-time result.    
 

An Annex may provide information to a reader that helps the reader’s understanding of the specifications, but it cannot impose 
new compliance specifications and/or conditions that are not present within the body of the standard.  Annex 33C had many 
discrepancies and mismatches between the specifications stated in the standard and the tests that were recommended, and 
included conditions not mentioned in the standard.  As a result, this Annex was discarded in 802.3at.  Likewise, PSE designs 
should not rely on the loading described in 802.3af Annex 33a. 
 

PSE Strategies to Regulate Rise Time 

PSE designs vary in how turn-on rise-time is met.  Some use a controlled slew rate which is less dependent on nominal PD 
loading, while others provide a rise time that will vary with PD resistance, classification current, and capacitance.  Some PSE’s 
use controlled slew rate when powering Type-1  (PD Class 0-3) PD’s but remove that self-regulation when powering PD’s 
advertising Class 4 or higher.  This behavior is depicted by the oscilloscope traces in Figure 1. 
 

Looking more closely at the Class 4 power-up in Figure 1, the voltage range of the power-up is reduced by the fact that this is a 
2-Event Type-2 power granting PSE and must therefore power-up from Mark voltage starting between 7V and 10V.  While this 

voltage span is smaller, the slew rate is much faster than the Class 0 case and the 3 sec measured by the oscilloscope is only 
slightly impacted by the reduced voltage span.   So this PSE clearly has ability to control slew that is applied conditioned upon 
PD classification. 

 

PSA-3000 Test Port PD Emulation 

Each PSA-3x02 test port presents some amount of load impedance during a rise time measurement and therefore, it will 
generally be “helpful” to the category of PSE’s that do not self-regulate rise time.   With various minor design changes to PSA-
3102 test ports over time, Sifos reduced magnitude and/or time duration during which parasitic load impedances are presented 
over certain voltage bands.   
 

Important!  The Sifos Version 6 and Version 8 PSA-3102 test ports and all PSA-3202 test ports, while still presenting a very 
small amount of stray load capacitance, are much closer to representing the worst case high impedance load over all voltage 
bands when compared to earlier versions (1-5) of the PSA-3102 test ports.   As such, those PSE’s that do not self-regulate rise 
time will measure significantly faster rise times when tested with newer generation, that is version 6 or newer PSA-3102 and 
all PSA-3202 test ports. 

Fig. 1 Oscilloscope traces of PSE Trise; the trace on the left is the response for a Class 0 signature (2.5mA) where a 

controlled slew rate is implemented, resulting in a rise-time of 19 sec.  The trace on the right shows an uncontrolled slew 

rate for same PSE in response to a Class 4 signature of 40mA, with a resulting Trise of 3 sec. 

Class 0 PD Power-Up 

Trise= 19 sec 

Class 4 PD Power-Up 

Trise= 3 sec 
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Figure 2 provides one example of how these versions can affect Trise measurements.   Depending upon PSE powering 
characteristics, these relationships will vary, though in general, the version 6 PSA-3102 test port will experience faster rise times 
than previous versions except for those PSE’s that very strictly regulate rise time.  
 

pwrup_time Trise Measurement 

The Trise measurement within the pwrup_time PSE conformance test must be implemented with rising edge triggers, which 
requires that the first trigger is set just above the PSE class pulse amplitude.  Time interval is then measured over the range: 

 

Vclass_max+.5V  to  0.9 * Vport 
 

The Trise measurement then extrapolates the result to include the 
voltage transition from a starting point of 0.1*Vport.  This 
corresponds to a 10% to 90% rise time measurement of a 
transition from 0V to Vport.   Extrapolation error can result from 
differences in the rise-time slope between the lower half and 
upper half of the rise-time voltage signal.  A slowing rise time that 
occurs because of a delayed or voltage specific parasitic such as a 
classification signature current will extrapolate to an inflated Trise 

result thus “helping” those PSE’s that are relying on external 
impedance loading to regulate rise time.   This phenomenon is 
diagrammed in Fig. 2. 
 

The measurement floor of the time interval measurement of the 

PSA-3x02 test port is 6 secs, so with extrapolation, the minimum 

reported Trise from pwrup_time is 10 sec.   
 

Summarizing, the typical effect of the extrapolation error when 
measuring Trise of PSE’s that rely on PD loading to regulate rise 
time is “favorable” to the Trise result. 

 

Trise Versus Oscilloscope Measurements from 3 PSE’s 

The figures that follow present actual test data from three different PSE’s where pwrup_time recorded Trise from version 1, 5, 
and 6 PSA3102 test blades.  These three examples depict how some PSE’s are strongly affected by changes in PSA-3102 test 
port input characteristics (e.g. parasitic loading) and others are less affected.  The table in Figure 4 provides tabular results 
comparing Trise measurements from pwrup_time to oscilloscope measurements. 
 

PSA-3102 Test 
Port Version 

PD 
Class 

PSE #1 PSE #2 PSE #3 

 pwrup_time Trise Oscilloscope  pwrup_time Trise Oscilloscope  pwrup_time Trise Oscilloscope 

1 0 30 22.9 29 20.2 104 92 

4 43 28.1 36 21 92 106 

5 0 34 25.6 35 20.2 59 62 

4 46 34.6 45 34 99 43 

6 0 12 14.8 12 12.6 52 49 

4 14 15.1 11 11.2 91 69 
 

Fig. 4 PSA Trise results and oscilloscope measurements for PSA-3102 version 1, 5, and 6 hardware for three different PSE’s. 
Class 4 Oscilloscope measurements for PSE #2 and PSE #3 are understated because of 2-event power-up from Vmark. 

Fig. 3 Trise extrapolation error.  The time interval 
measurement from 22V to 90%*Vport is extrapolated to 
10%*Vport.  Slope change results in an extrapolation 
error that inflates, or overstates, the actual Trise time. 
 

Fig. 2 Examples of Trise dependency on PSA-3102 test port versions and their associated parasitic loading.  Class 4 Trise 
traces for the same PSE Port are shown.  Version 8  PSA-3102 and all PSA-3202 ports will resemble Version 6 here. 
 

PSA Ver. 1 Port 

Trise= 43 sec 

PSA Ver. 5 Port 

Trise= 46 sec 

PSA Ver. 6 Port 

Trise= 14 sec 



PowerSync Analyzer                                         Power-Up Rise Time 

Application Note    Measurements 

April, 2023         Copyright© 2023, Sifos Technologies                   Page 4  

 

Looking at Figure 4, both PSE #1 and PSE #2 are strongly impacted by parasitic loading characteristics in PSA-3102 test ports 
such that they will fail the Trise parameter when tested using PSA-3102 version 6 and 8 test ports, as well as PSA-3202 test ports, 
but will pass the Trise parameter using earlier versions (1-5) of PSA-3102 test ports. 
 

PSE #3 on the other hand shows almost no sensitivity to PSA-3102 test port version, especially with PD Class 4 emulated power-
ups. 
 

The oscilloscope traces associated with PSE #1 are provided in Figure 5.   This PSE does not use 2-event classification for Type-2 
PD powering and all power-ups are from 0V.  Unlike the PSE in Figure 1, it is not dependent on PD Class. 

 
The oscilloscope traces associated with PSE #2 are provided in Figure 6.   This PSE uses 2-event classification for Type-2 PD 
powering so Class 4 power-ups are from Vmark.  As with PSE #1, the power-up slew rate is not dependent on PD Class. 

PSA Ver. 1  
PD Class 4 

Trise= 28 sec 

PSA Ver. 5  
PD Class 4 

Trise= 33 sec 

PSA Ver. 6  
PD Class 4 

Trise= 15 sec 

Fig.5 PSE #1 oscilloscope measurements for PSA-3102 version 1, 5, and 6 hardware 
 

PSA Ver. 1  
PD Class 4 

Trise= 28 sec 

PSA Ver. 5  
PD Class 4 

Trise= 33 sec 

PSA Ver. 6  
PD Class 4 

Trise= 15 sec 

PSA Ver. 1  
PD Class 0 

Trise= 23 sec 

PSA Ver. 5  
PD Class 0 

Trise= 26 sec 

PSA Ver. 6  
PD Class 0 

Trise= 15 sec 

PSA Ver. 1  
PD Class 0 

Trise= 20 sec 

PSA Ver. 5  
PD Class 0 

Trise= 20 sec 

PSA Ver. 6  
PD Class 0 

Trise= 13 sec 

Fig.6 PSE #2 oscilloscope measurements for PSA-3102 version 1, 5, and 6 hardware. 
 

PSA Ver. 1  
PD Class 4 

Trise= 21 sec 

PSA Ver. 5  
PD Class 4 

Trise= 34 sec 

PSA Ver. 6  
PD Class 4 

Trise= 11 sec 
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The oscilloscope traces associated with PSE #3 are shown in Figure 7.   This PSE also uses 2-event classification for Type-2 PD 
powering so Class 4 power-ups are from Vmark.  As with PSE #1, the power-up slew rate is not dependent on PD Class. 
 

 

Summary 

It is evident that with respect to power-up rise time, Trise, there exist PSE’s that will meet the minimum 15 sec rise time 
requirement regardless of PD loading characteristics, and there are other PSE’s that rely on PD loading characteristics in order 
to achieve the minimum allowed rise time.   As shown in Figure 1, there exists PSE’s that will regulate power-up rise time 
conditionally depending on PD classification. 
 
PSE’s that do not regulate rise time, or perhaps conditionally regulate rise time, may test successfully with older versions of 
PSA-3102 test ports, however, when tested with newer (e.g. version 6 and 8) PSA-3102 test ports, or with any PSA-3202 test 
ports, may produce failures in Trise given the reduced PD loading during power-up experienced by the PSE port.    
 
Finally, the 802.3 standards do not prescribe a specific PD load during PSE power-up and if carefully studied, would allow for a 
worst case where the PSE output experiences no loading at all during most of a power-up transition.   So PSE’s that rely on PD 
loading characteristics to meet Trise requirements are in jeopardy of failing this parameter. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7 PSE #3 oscilloscope measurements for PSA-3102 version 1, 5, and 6 hardware. 
 

PSA Ver. 1  
PD Class 0 

Trise= 92 sec 

PSA Ver. 5  
PD Class 0 

Trise= 62 sec 

PSA Ver. 6  
PD Class 0 

Trise= 49 sec 

PSA Ver. 1  
PD Class 4 

Trise= 106 sec 

PSA Ver. 5  
PD Class 4 

Trise= 43 sec 

PSA Ver. 6  
PD Class 4 

Trise= 69 sec 


