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Objectives
B To analytically determine worst case Minimum
TLim.

B Derive Spice Model and simulation results to
confirm the analytical calculations.

B Setting Minimum Tumrequirements.

M,cmsem, www.microsemi.com EEE802.3at Derivation of minimum TLIM for IEEE802.3af/at , Yair Darshan, April 2007, Page 2




Analytical Derivation of TLIM , Icut max and not lcut min

Equation derivation is based on solving differential equation in the current domain and

not energy equation as suggested in ref 1.

The energy equation used in last ad-hoc reports is not correctly describing the
physical energy transfer from the PSE to PD.

reasons.

1. The left side of the equation is change of energy transfer. The 2"d part contains
constant voltage hence they cant be equal.

2. The left side of the equation refer to the PD side and the right side refering to to
the PSE. Losses is a mjor factor in setting TLIM minimum.

3. Theterm (ILIM_MIN — ICUT_MIN) is not constant which adds more error by
increasing the TLIM_MIN value.

The dynamics of the system is differential in two domains: In time and in
negative resistance closed loop behavior. The energy equation doesn'’t
address these two domains and creates errors.

4.  The above were confirmed by simulations presented in this document.
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News from 802.3af..

B 33.2.8.4:
“For VPort > 44 V, the minimum value for IPort_max in Table 33-5 shall be 15.4 W/VPort.”
B 33.2.8.4:

“The PSE shall support the following AC current waveform parameters:
a) Ipeak = 0.4A minimum for 50ms minimum and 5% duty cycle minimum.
b) For VPort > 44V, Ipeak = 17.6 W/VPort.”

m 3334
“The PD is classified based on power.”

B 33.3.5.4 Peak operating current

At any operating condition the peak current shall not exceed PPort max/VPort for more than 50ms max and 5% duty cycle
max. Peak current shall not exceed IPort max.

The maximum IPort_dc and IPort_rms values for all operating VPort range shall be defined by the
following equation: IPort_max [mA] =12950/VPort.
B 33.3.5.9 PD stability

B CAUTION—When connected together as a system, the PSE and PD ....due to the presence of negative impedance at
the PD input. See Annex 33D for PD design guidelines to ensure stable operation.
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PD models summary
B Constant current model
Cpd-dv Cpd - dv ~ Cpd-dv
di (U uw—Ipd) (0.44-035A)

TLIM =

B [charge=50mA constant. Not addressing the case of 0.4A overload at PD!
m At PD overload of 14.4W (0.4A) , Icharge=0. TLIM=Infinite.

B Constant power model

Cpd-dv Cpd -dv ~ Cpd-dv
o Ppd 12.95
(ILIM_MIN B Vpd) ( 4A - Vpd

B Icharge starts at 50mA and increases over time due to Cpd ramping voltage! Hence
charging current is increased over time.

B If Ppdis going from 12.95W (0.35A) to 14.4W (0.4A) then:

Charging current is zero at t=0 but Icharge>0 AT t>0 which address partially the
case of 14.4W (0.4A) over load at the PD.

TLIM =
di

)
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TLIM MIN in constant current at PSE
Constant current Model at PD

Cpd-dv Cpd -dv Cpd -dv

TLIM = =
di (U v —Ipd) (0.4A—0.35A)

TLIM[ms]
Channel [Model AF AT

Short C. Current 40.26 9.7
Long C. Current 38.36 (.27
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Choosing the PD model

B PD model: Constant Power

B Used in 802.3af for average and peak current!

B What ever TLIM value is, we can later add
margin to cover corner cases.

The important issue is to use the same
physically correct model for all questions in the
specification and deal with corner cases
separately.

=
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General Model

Low Frequency

FARAMETERS:
Cable Model PARAMETERS:
rdzon = 0.4 pd_min_power = 0
rsc =049 L1 pd_mas_power = 26
ps_cap = 300u Rline1 IL_Line™Length/n_port=} O W00 PO ROSOMN =05
pse_cap = 0.1u IR _Line™ Lengthdn_ports} o 0z PO RSC =05
whz =40 1 AN, 2 Py F'D |N -
R4 dwP5=7 01 N0
At FARAMETERS:
G3
0.1 l Length = 100 m
= CI F_Lne = 0.0625 fm (Scaled) cin e n!
Ip=s_capl L _Lina = 0.15uH #m (Scaled) 180u™n_port=} -
W TR = 1u C_Line = 80pF  /m (Scaled) (] = GTABLE
+m TF = 1u = i (] n_pors =2 01U n_ports} == EXPR = n_port="pd| min_power®d % (M4, E1N-)
TO = 20m Ip=se_cap™n_paorts} -
Pif = 0.5
PER = RS 10.5% C_Line™ Lengthf®n_ports} == R34
WE = fdwPs] o1 C16 100MEG
Wili=10 0.5 C_Line™LLength™n| port=}
L] ME R3 Feda
s 0.05 R 0.1 §
T 0.0%5
R1 Rz Lz
IL_Line™Lengthdn) port=} Rt Rz
R Lt L, e Mo
Irec/n_ports} frdsondn_ports}
Rline2 {PO_RDSAONM_ports}  [PO_RSCHn_ports}
b IR_Line™ Lengthdn_port=} Hote: Werify pd max power ir lower then min PSE woltage f B [at
?D initial conditions) othermire it will not comwerges in sinmlations
and will not be startuped in real life.
R51 L3 D5 D6
- RF ettt I I - .
l IR Line™Lengthl 1L Line®Length} ST W T l l G
ci7
c11 o CiZ c14 1800 - H'E R4
0.1u 057 C_Line™ Length} [ ] RA0 0.1u = g 10meg
057 C_Line™Length} = 100meq GTABLE
E4PR 4 pd_max_powertd % 1N+, 1N
R7
(3] F44 0.1
R&4 R5S 0.05 0.05
Irscl Ird=on} RS2 L4 R R4a
"oy ey My SRl " "
{R_Line"Length}  {L_Line™Length} {PO_RDS0ONH} [PO_RSCY
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Simplifying the model

Parameter Affect on Notes
lpeak | TLIM

Cable Inductance NO NO L/R<<R*C

Cable Capacitance NO NO C_cable<<Cpd

Cps YES |NO 0.08Q-Cps << Cpd - > R

Cpd ~YES | YES

Tum crossing point NO YES | Tcut (50ms) >>TLIM_MIN
For Iport <= ICUT_MAX port is
ON, Port voltage is within
operating range, no excess heat
as potentially in ILIM range.

PD model type NO YES | Constant power load (as used by
IEEE802.3af all over the spec.)
Other model types (R or constant
current) differs only in TLIM.
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Who Affects TLim miN

B Case 1: Cross Regulation Effects "2
— N-1 ports are changing load from Full Load to No load.

— 1 Port is consuming Full load. As a results PSE port voltage
rapidly increased causing positive current transient at the PDs.

— The positive current transient crosses ILIM region.
B Case 2: PSE Power Supply Voltage changes '?

— Happens during backup power function or equivalent events

— PSE PS voltage changes from Vmin to Vmax causing positive
current transient at the PD.

B Objectives '2°:

— We would like to keep the port ON for the duration of this
transient for max {Tum_miN} i.e Worst Case TLIM_MIN.

— To find ILIM v.s. TLIM operating envelope

=
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Who Affects TLim miN

B Case 1: Cross Regulation Effects "2

B PSE port voltage is changed by all (N-1) ports going
from Full Load to minimum load.

R R
dVcross = Iport-(N —1)- channel+ Reontrol + Iport-(N —1)- Rs =
(N -1)
Iport - (Rchannel + Rcontrol )+ Iport-(N —1)-Rs =

dVcross = Iport -|(Rchannel + Rcontrol )+ (N —1)- Rs]
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Who Affects TLim miN

B Case 2: PSE Power Supply Voltage changes '*

B PSE PS Voltage may change from 50V to 57V (802.3af) or from 44V
to 57V (802.3at):

— = dV=7V max for 802.3af
— = dV=13V max for 802.3at

B At time constants affected by
— PS output resistance/Capacitance : 0.08 Q/300uF
— Channel Resistance / Cpd, PD diodes
— PSE output current limit circuitry.
m Longest TLIMif ILIM = [LIM_MIN=ICUT_MAX
—802.3af : 0.4A
— 802.3at : 0.828A (=1.15*0.72A)
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Finding the Worst Case conditions
B Worst Case PSE PS voltage changes

. B By definition (load regulation), dV>dVcross hence the
worst case is Case 2.

B Since in 802.3af , dV=13V hence the worst case is:

Case 2 (PSE Power Supply change) in 802.3af

B > We can simplify the model to the single port model connected to a
PSE PS.
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Who Affects Tuim_min — Simplified Model

Vpse Channel
Rs 7 Resistance Iport = pd_power/Vpd
AM—¢ AW WV i D=
008 | PSE Controller + ¥
dv TR =1u Cps T  PDinterface Vpd Gliéu
@ o 180U = INOUT®
dv =7V /13V ,..-1 GTABLE
. V1=0
VpS — Vps =50V /44V g 0.1 de
0.1
_:L L 4
PSE PS [V]
From Vport Ad hoc data': 4 i |
Rs=60 — 80m Q Pl el B v
PSE controller= 0.9 — 3.2 Q : ? > time
Channel Resistance=0 — 12.5Q i
Cpd=5 -180uF | 4 |
Additional data: ° I/\
PD Interface: 0.5 — 1Q lumwax |
B e N
 Cps=1uF/Watt=300uF/300Watts " de T —= ™ time
| | |

|
TLM_MIN TcuT_MIN=50ms TCuT MAX=75m

S
e ' TLIM_MAX=75ms
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Who Affects Tum_min — Simplified Model

PSE PS [V]
A |
' Y
V2 —{-—————————- —L-
V2 E \ _dv
|
: » time
| Idct = IPoRT DC at V1
A : ldcz = IPORT DC at V2
Ty | ldce<=Idc1 (sMPs or Linear Reg. at PD)
LM MIN=lCUT MAX
lcut MIN=IDC MAX
lomwvax | N e
lour wax | _ _ _ ___ __ ' '
|dC1 1dC2i1: 77777 : t.
, : : —p- LIMeE
: TLII\/:_MIN TCUT_MIIN=50ms TCUIT_MAX=75ms

TLIM_MAX=75ms
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Analytical Derivation of TLIM — w/o linear current limit

[(t=T,,)=1{t=o)- (I(t =00)—I(t= 0)) eXp_tzT“M/T

I(t= TLIM ) = Icut _ max— Idc PSE PS [V]

—o0) = Ide —Ide = I ’ v
[(t=0)=Idc —Idc =0 L2 #——I— _____________ f v
I(t:O):Ip—IdC | E » time

2 (Vdf — \ |
Ip = dv=2-(Vdf, - Vdf,)  Tde ] |
2K \
Vdf, = PD diode voltage drop at ldc, TSl s S Jl_qu : —
7=Cpd Z R | T Tomse T

[(t)=1(t =) —([(; =)= [(t = 0)) exp "
Icut _max—Idc =0- (O — (Ip —Idc )) exp—TLIM_MIN/r
(Icut _max—Idc ): ([p —Ide ) eXP—TLIM_MIN/r

Icut _max— Idc)
(Ip - Idc)

TLIM_MIN =T ln{(

=
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Analytical Derivation of TLIM— w/o linear current limit

B Since Idc is a superposition of Idc1 at V1 and Idc2 at V2 (negative load
resistance) then the filtering effect of the Channel RC network is
averaging the timing which results with:

.. ln{ (Icut _max— Idc, )} .. ln{ (Icut _max— Idc, )}
- (Ip — Idcl) (Ip ~ Idcz)

N/
T _vw
2

M,cmsem, www.microsemi.com EEE802.3at Derivation of minimum TLIM for IEEE802.3af/at , Yair Darshan, April 2007, Page 17




Analytical Derivation of TLIM — w/o linear current limit

Worst Case Ip:

_dv=2-(Vdf, -Vdf,)
Ip _max = min{ZR} =

Vps _max—Vps_min-2-(Vdf, - Vdf,)

min{ZR}

Worst Case Idc; :

2-Ppd
Vpse, + \/Vpsel.z —4- Ppd - Z R
Worst Case 1.,; yux =1.15-1dc,,,
Worst Case Cpd =180uF

Worst Case © = Cpd -max{z R}

Idc, =

=
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Analytical Derivation of TLIM — w/o linear current limit

max{z R} = Rchannel _max+ Rcontroller _max+ Rpd =
12.5Q+3.2Q' +10=16.7Q

For 802.3at :

Ide, = 2-Ppd = 2274 =0.7224
Vpse1+\/Vpsel2 —4-de~ZR 50+\/502—4-27.4-16.7

. 2. Ppd _ 2.227.4 05794
Vpse, +[Vpse,) —4-Ppd-Y R 57++/57°~4.27.4:16.7

For 802.3af :

Ide, = 2-Ppd = 2127 =0.330A
Vpsel+[Vpse —4-Ppd -3 R 44+/447 —4.12.7-16.7

Idc, = 2-Ppd 2127 =0.240A

Vpse, +Vpse,) —4-Ppd-3 R ST+~/57" =4:12.7-16.7

Tomt v oy _% . {ln{ (Icut _max—Idc, )} N ln{(lcut _max—Idc, )ﬂ 5 s/ 6ms

(Ip—[dcl) (Ip—IdCZ)
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Worst Case Analytical Results, w/o linear current limit — Summary
(Cps=0 for comparison purposes, Actual peak current is ~0.366*Ipeak due to Rs, Cps filter )

802.3at 802.3af
r A R—rmin (00 B max > R —min {7 R mx
FD diodes dynamic drop (.4 0.4 017 0.17
;" Ynse min &0 &0 44 44
YWPpSe max ar ar a7 ari
Fpd A7 4 274 12.7 127
‘ Fch I 12.5 I 12.5
Finteface PSE .5 3.2 (.5 3.2
Finterface PO L 1 L 1
Total R 19 | 167 | 19 | 167 |
Cpd 0.00015 000013 0.00015 0.00013 |
lcut max [.525 0825 (.4 (.4
lu:l"nf b.b b.b 12.83 12.83 =
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Worst Case Analytical/Simulation Results, w/o linear current limit — Summary
(Cps=0 for comparison purposes, Actual peak current is ~0.366*Ipeak due too Rs, Cps filter )

802.3at 802.3af
Calculated Results ER%mﬂ'"i‘R_}ﬂm ' Eﬁﬁmm il
[ldc at Vpse min [A] 0.560 0.72¢ 0.292 0.330
ldc at Vpse max [A] 0.48%9 0.57Y 0.224 0.240
di [A] 3474 0.395 6.733 0.768
Ipeak [A] 4.034 1.117 7.04% 1.098
ITlim min [sec] 0.00084 0.0027 0.0013 0.0060
Simulation Results
[ldc at Vpse min [A] 0.552 0.72 0.304 0.34%9
[ldc at Vpse max [A] 0.4749 0.564 0.231 0.248
[di [A] 3.487 0.416 b.h22 0.774
[Ipeak [4] 4.03%9 1.136 b.827 1.122
[Tlim min [sec] 0.000865 0.00316 0.00138 0.005%
Simulation/Calculation Ratio
ldc at Vpse min [A] 0.99 1.00 1.04 1.06
ldc at Vpse max [A] 0.98 0.98 1.03 1.03
di [A] 1.00 1.05 0.97 1.01
[Ipeak [4] 1.00 1.02 0.97 1.02
ITlim_min [sec] 1.03 1.18 1.04 0.99

Microsemi www.microsemi.com EEE802.3at Derivation of minimum TLIM for IEEE802.3af/at , Yair Darshan, April 2007,

Page 21



Simulation Results:
Cpd=180uF, dv=57V-50V=7V, PSE/PD interface at max. Resistance, Channel length varies 0 to 100m

|
1.904
Inaak—1 QKA (o) (nc nNnE !
IvMCAnN=— 1.0 < VYJo—=IUUUI |
\ Ipeak=4.04A @ Cps=C |
L Tum miN=3.16ms |
1.50 a—— I
N\ !
\\\ |
r\\s\‘\\ :
b‘“‘k\\\ |
Saa| l I IN \

1.00 SN 1 LIVI_IVIAA -
e e e il GE Ew EEm e Eem e mw ale \E:“:(_‘_‘_L-!-‘M:_:-- on mmn il B BN BN BN B . - .- -.--I- [ 8 B N H _§ | - -
eSS b Joum A

[ ek N A e e
1= e
| e
99%9?50 .20.00ms 21.00ms 22.00ms 23.00md 24.00ms 25.00ms

© _I(R46) 0.72 0.828 0.95 |
Time I
|

(Tlim_min=2.7ms in analytical derivation)

=
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Simulation Results:
Cpd=180uF, dv=57V-44V=13V, PSE/PD interface at max. Resistance, Channel length varies 0 to 100m

2.5( b Inaak—2 K N Cn NN
\ I sAN—CL.J & UMYo=IUUUI
\ Ipeak=6.82A @ Cps=0
2 0 L LIM-MIN=5.9mSs
N >
N\
\\Q\
1.5( Y
' BN Y
[ RN I ] IM_MA
SRR | | 1 u
’f\wu\\\ —
1.0 =SS
Y HQ'A\\‘.;.
’ BN
. —
050~ - e
. ‘- __:-._:.—_.-— o o — - e = r—.gh—‘_‘_:_ - -—:“ ;::;— — -
===t -t = [ - P e ey e e oo e e i a4
ggmjo 20.0ms | QIEIQQE) :5_350220%130_45 23.0ms 24.0ms 25.0ms 26.0ms 27.0ms 28.0ms
Time |
|
‘ |
IDC_MAX
6 (Tlim_min=6ms in analytical derivation)
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Worst Case Analytical Results, with linear current limit
di-dt =Cpd -dv
Cpd - dv _ Cpd - dv

dt =
di Loy py —Ipd (1))
[ 3\
v2 v2
TLIM_MIN:_“(de:dez_“ Cpd - dv
vl dl vl I —PLM
LIM _MI
T Vpd (1)

vl=Vpse _min—ILIM _MIN-» R=36V , 39.65V (af /ar)
v2=Vpse_max—ILIM _MIN-> R=39V , 46.65V (af /at)

B Solving the above.. Or simulating it (easier) ends with the
following results
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P = 0.5
Rl PER =1
Tups_dol —— W2 = Pups_dul

_I M=0
0

PSE_OUT

[#*R_Line™Langth}

TLIM MIN with constant current limit

[ul]

Ip=_cap}

Ri1
0.1

100

WAT ciz
15 IZI.1nf”

R23
LYY

011
01 N400z2

R4

10k

PSE_CSMy gy, | pse

i

R4
ok ——
pTFT

M

cin
= 0. 1uf

My L+—4
R13 \w 01 N4001
[PO_ROSON4PO_RSC)

aali}

D1 H4001

G4
THGRLIT;

ci1 ==
180u

GTABLE

= pd_powerSAE IN+, 1N

Notes:

W2 = [E-MIN_ILIMPSE_INTERFACE} FRIf

1. ¥ref for A4F: 15-0.4%3.1=13.76
15-0.4%0,59=14. 64
AT: 15-0.3Z8%3.1=1Z.443

W=D
OcC=0

AC =0

TO = 90ms
TR = 10u
TF = 10u

P = 300m=
PER = 1zec

{PSE_INTERFALCE}

IRF520
R30

iy
10MEG

100hEG ;
RZ7

1]
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802.3af: With and w/o Linear current limit
100m channel, + 4.2Q0 PSE+PD interface resistance, 44V to 57V

O Linear CL

144 —— —
\ TLIM_MIN=
1.00 \ \ w/o linear current limit at 0.4A: 5.9ms
\
N\ . . P
N\ | With linear current limit at 0.4A: 23.5m:
0.80 \i
\
\
0.60 e . j ~
\ With Linear GL
|
/ !
0.40 o - . 0.401A = lcut_max
0.349A | N |
I e
! ~—— | Ry
1 =
. I]I§'10 S, z20.0ms 25.0ms 30.0ms 35.0ms 40.0ms 145.0ms 50.0ms 55.0ms 60.0ms65.0ms
! Time !

20&13 25.9ms 43.5ms

=
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802.3af: With and w/o Linear current limit
1m channel, + 4.2Q3 PSE+PD interface resistance, 44V to 57V

TLIM_MIN=:

] w/o linear current limit at 0.4A: 2.5ms
2.50A | (100msec, 2.661A) ith linear current limit at 0.4A: 17m
2.00A ITH OUT CURRENT LIMIT

¥
150 %fﬂﬁﬁ%%A%mA%f——wmeeﬂﬁaww{enpmﬂjmﬂ#fffff

\ /

/
/ 102mA /
L /
1.00A | 117msec
N I Y \ / /
SNAV) \.\ﬁl 1A \ / / /
\ \\ / / / 234mA
X N,
S~ —
0.14A
87

4m80. 95.0 100.0ms  105.0ms 110.0ms 1150ms 120.0ms 125.0ms  130.0ms
RIS SR 15)2°-0Ms me o
Ime
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802.3at: With and w/o Linear current limit
100m channel, + 4.2Q0 PSE+PD interface resistance, 50V to 57V

1.138

T ~(100msec , 1.1045A) ILIM_MIN=.

\ _wio linear current limit at 0.4A: 3.19ms

l ] 0 0 L
1.000 ! \ _~_ With linear current limit at 0.4A: 5.54ms
826.8mA _~ -
\ // ~
|- //
» //, - ﬂ 05.541msec , 823.85mA)
720.291mA %\‘—ﬁﬁ |
0.800 \ ;\ \
v
\\
AN
103.19msec AN 569.913mA
\
0.600; pC— J
0.529
92m 100ms 110ms 120ms 130ms 140ms 150ms
{19y I(R15) .
ime

=
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802.3at: With and w/o Linear current limit
1m channel, + 4.2Q3 PSE+PD interface resistance, 50V to 57V

1.90A TLIM_MIN=:
\ >~ (100msec , 1.831A) w/o linear current limit at 0.4A: 1.4ms
b\ With linear current limit at 0.4A: 3.23ms
1.50 \
\ 102.273m,826.758m)
N ANDrmaoen /
V1.5UclTisCL 100.20msec
// /
1.00A NI /
ENERRLS v . ,
QOYMA N OUU. TOMA
’ N
N NG /
. § ERE« \k-\'-s—E ‘
0.50A — ——
0.24
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The Big Picture: 802.3af, Long Cable, Max. PSE/PD Interface Resistance

1.2A :
A
I ! \A l 11 | 7 N IIIM:+
1 ; V/O current Imit
0.8A i I
I
T
1 i /
0.4A P /
!
4
0 /: /
 I(R19) I(R15) /. :/
60V / 1 .'/
tla I . . . I / - ) - - f - -
with current limit /4 /! [
50V ~l 7 /A
~N I / |
C ff‘l‘\ : II
m™ o
1
oV ] PD voltage ~ .
i : PSE voltan
1 " 1 | NN VIL\-&v
SEL>> : :
30V I
Os 50ms 1 (Dol\rrs 1 150ms 200ms 250ms 300ms
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Tum_min summary in all PSE implementations at
ILIM_MIN=ICUT MAX, Constant Power Model at PD

With Constant Current limit

at PSE.

ILIM_MIN=ICUT_MAX=0.828A / 0.4A

W/O current limit

Tum_miN Crossing point:

ILIM_MIN=ICUT_MAX=0.828A / 0.4A

(R_interface=1.9 Q)

dv =7V /13V dv =7V /13V

R_Interface (PSE+PD=3.2+1=4.2Q)) R_Interface (PSE+PD=3.2+1=4.2Q)

802.3at 802.3af 802.3at 802.3af

[msec] [msec] [msec] [msec]
Short Cable (1m) 3.23 17 0.87 1.38
Long Cable (100m) | 5.54 23.5 3.16 5.9
Worst case 5.54 23.5 3.16 2.9

17.43
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Sanity Check

In 802.3af dv=13V
In 802.3atdv=7V
= Ipeak (AF) > Ipeak (AT) = longer TLIM in 802.3af

In 802.3af lcut_max=ILim_mIN=0.4A

Max ldc=0.35A

Initial Charging current = 0.4A - 0.35A=0.05A

In 802.3at Icut_max=IlLim_miNn=0.828A

Max Idc=0.72A

Initial Charging current = 0.828A - 0.72A=0.108A

=» Charging current (AF) < Charging current (AT) =» longer TLIM in 802.3af

=> |t get’s worse with longer channel and / or increased PSE/PD interface losses
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Proposal — part 1

B TLIM_MIN = 5.9ms for 802.3at
B TLIM_MIN=23.5ms for 802.3af

W If t<Tum MmN port is still ON as long as PD is
within operating voltage range. If not, Port can
be OFF at any time but not later then 75ms.

B Supports worst case PSE PS voltage changes,
losses etc.

B Covers both 802.3af and 802.3at

=
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Proposal — part 2

A ILIM _ MAX(0<t<25uS)=25A
0.0225
| port]A[ > Tum LM _MAXQSuS <1 ST yn) ==
B N ILIM _MAX(T, <t <75ms)=ILIM _ MAX
|Lim_PEAK | ILIM_MAX envelope -
|
N
|
Type 2: 0.95A | | N«
Type 1: 0.45A :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, +,,,,,,,,,,,
Type 2: 0.82A !
Type 1: 0.40A [ el W R o lum_min
L2 oy |
Type2:072A | | J,  § R [ T
Type 1: 0.35A -

T. TLIM_MAX
LIM_MIN = 5.9ms/23.5ms  75ms

FIGURE 33C.4.1: ILIM FOR VPORT>VPORT_PSE_LIM.

FOR VPORT<VPORT_PSE_LIM, PORT MAY TURN OFF AT ANY TIME.
TYPE 2: 0V<=V_PORT_PSE_LIM<46.25V (TBD) FOR TLIM<250US
t=0 TYPE 2: 0V<=V_PORT_PS_LIM<50V (TBD) FOR TLIM>250Us
TYPE 1: 0V<=VPORT PSE_LIM<44V (TBD)

SEE 33C.4 FOR IEEE802.3AF/AT INRUSH CURRENT
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Questions/Discussion
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Additional Reference Material
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How Cps affects results

3.42A
3.006A | e S=
| \
nd slope...... NS T T e |
A '7/ ................... Cne " N1
/ \ VMoo=V UV
2.00A 1 q% g OO o o s
AN
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Cps affects only the peak current (at the first 150uS @ Cps=300uF)

and not affect TLim_mIN

=

Mcmsem, www.microsemi.com EEE802.3at Derivation of minimum TLIM for IEEE802.3af/at , Yair Darshan, April 2007, Page 38




Testing SIM vs Equation

4.60
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PSE PS output capacitance value

I:E, dv <<V

Vv
[t,=C-dv
P

—-t.. =~C-dv
V CL

t, _C
V-dv P
dv=72
tr, =100usec
V =50V
C 100usec  1uF
P 2V-50V  Watt
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Effects of transient Current on 1206 resistor — Discussion

B Work is not done yet.

B [t looks that 1206 can work under the limitations of 33C.4.
— Starting point (from 1206 data sheet):
— At 6ms, Ppeak=5W. = [=(5W/1Q)"0.5
— Ipeak =~ 2*| (average of transient)
— Using 2 resistors in parallel allows 4*|1=8.9A
— According to 33C.4:
— 1=(0.025/0.006)"0.5=2.04A < 8.9A =>» we are good.

B Up to 25us we need to limit peak power to 40W. We need
more work to verify it.

B Do we have info reqgarding damaged 1206 in PDs?
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