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TBDs in Draft 1.3

Table 169-5—PSE output requirements

Item Parameter Symbol Unit Min Max Type [Allllltll)l’l.ﬂll
. v nformation
1 DC output voltage | Vypsgpon) A% 26 30 0
during

POWER ON state 45 50 1

2 Continuous output Punipse W 26 100 0
capability in
POWER ON state 45 100 1
=== Output slew rate dvi/dt TBD TBD ~

4 Output current - at I A TBD TBD ALL

short circuit condi-

\tic& -~
s S —
5 Short-circuit time Tomv ms 10 75 ALL
limit
6 Inrush time Tinrush ms 10 20 ALL
7 MPD maintain TTPSDO ms 320 400 ALL
power signature

dropout time limit

8 PD TPS time for Trps ms 6 - ALL
validity
9 DC TPS current IqoLp A 4 9 ALL
10 Error delay timing Tep ms 750 - ALL
11 Overload current Ieut A Purpse - ALL
Vvps
E(PON)
12 Overload time Teur ms 50 70 ALL
limit
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Table 169-8—MPD power supply limits
Item Parameter Symbol Unit Min Max Type Addltwn.al
- N Information
1 Input voltage VPort MPD \Y 16 30 0
34 50 1
2 Unit power Purp 1u W 1 0 | unit load
2 1 | unit load
3 Unit loading N nit - 1 16 ALL Must be an inte-
ger
4 Input power Pyep w 1 16 0 Nt *
P
5 ” l MPD_IU
5 Inrush current Ithrush MPD A 01 ALL
6 MPD Type 0 Viypeo_th v 11.9 16 ALL
Voltage threshold B
7 MPD Type | Vipel th v 30.1 34 ALL
Voltage threshold B
8 Inrush backoff BN backo ms 10 20 ALL
time it
9 Inrush to operating Tbelay ms 10 20 ALL
state delay
NPD MPI capaci- Cpont uF TBD ALL
tance during
POWER_ON
11 MPD current when | Iy(pp Disable avas 500 ALL
connected to in- d
compatible MPSE
type
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MPSE Current Limit and MPD Cport Requirements

MPSEs need to protect their power path during shorting MPDs need local bulk capacitance to provide a short

events, while allowing some margin for over current loop path for local switching currents and filter load
events in a normally operating system. transients.
For example: For example:
« Addition of a node to an already operating system Prevent high frequency edges from conducting on
«  MPSE Supply Voltage Step the mixing segment

Charge reservoir to operate through common

« Common mode voltage shift

mode surge
« Etc.. J

MPSE Current limit must provide current to MPDs and
extra charge to MPD bulk caps during a load step
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llimit, Cport, and Mixing Segment dV/dt
« Simple phy input model has a wide bandwidth high
pass filter
« Power system dV/dt is affected by Cport and llimit
Higher Cport leads to lower dV/dt
Lower current limit leads to lower dV/dt
 \AANAL
B XCV+
| |
100n
v, Q—) 0k = C) Load ~——Cport
dt v
100n
| |
A XCv-
|~







Method

Variables:

Cport =10uF, 180uF

Mixing segment length =1m, 50m

Step 16 MPD loads from OW to TW (16 W total)
Look for effects on transceiver input voltage: “Vmppis:PHY"
V mpois:pHyY = V(XCV+,XCV-) on node 16
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[ \AANL
N XCV+
| |
100n
dv 0k = <> Load ———Cport
Vat v
100n
| |
| XCV-
| 7Y Y Y\
Node Model
k— Mixing Segment Length —if
16 * MPDs Clumped




VMPSE_typed max -

VMPSE typed min -
VMPSE_mark_max ~

VMPSE_mark_min -

VMPSE_discovery max

Load Step 1

Nodes =16

VMPSE_reset_max -

Step loads from 0 -> TW simultaneously

50 meter mixing segment :
Cport =180uF :
~100mV glitch on transceiver input

VMPSE_discovery_min =

- 11.

70.

60.

50.

48.

30.

20.

10.

9e0.
8e8.
7ee.
600.
5ea.
400.
300.
200.
lee.

le.

-1e.
-20.
-3@.
-40.
-50.
-60.
-7@.
-8@.
-90.
-1ee.

26.

21.
19.

16.

7.

2.

P un

=

om

om

em

om

om

em

om
em
em
em
em
om
em
em
om
om

Vipse

L Verone = 26.4V - VportupD_typed max
VMPD16- Internal

L = 19.1V - Vupp_mark_max

L = 16.8V - Vipp_mark_min

T 12:8Y - Vippgd thomean,
- VwpD_discover_min

- VMPD_reset_max
I 1 1 1 1 1

0.6 0.62 0.64 0.66 0.68 0.7

time (s)

1 * Iupp:16 Data

0.6 0.62 0.64 0.66 0.68 0.7

time (s)

0.6 0.62 0.64 0.66 0.68 0.7

time (s)

LI L L L L L L

VipD16: PHY

0.6 0.62 0.64 0.66 0.68 0.7

time (s)
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VMPSE_typed max -

VMPSE typed min -
VMPSE_mark_max ~

VMPSE_mark_min -

VMPSE_discovery max

Load Step 2

Nodes =16

VMPSE_reset_max -

Step loads from 0 -> TW simultaneously

50 meter mixing segment <
Cport =10uF g
~800mV glitch on transceiver input

Bold Lines highlight parameter change from last slide

VMPSE_discovery_min =

- 11.

50.

48.

3e.

20.

le.

8e0e.
700.
6e8.
5e0.
400.
300.
200.
le@.

lee.

-lee.
-2008.
-300.
-408.
-5ee.
-60e.
-708.
-808.

26.

21.
19.

16.

7.

2.

P un

=

om

em

om

em

em
em
om

om
om
om

om

em
em
om
om
em
om

Vupp16
VMPD16-Internal
- = 19.1v
- 16.8V
.
= 6.9V
- 2.8V
I 1 1 I I 1
0.42 0.44 0.46 0.48 0.5 0.52
time (s)
1 * Iupp:16 Data
1 * Iupp:16 Power
1 * Iupp:16 Bload
1 1 1 1 1 1
0.42 0.44 0.46 0.48 0.5 0.52
time (s)
[ Iupse
L I I 1
0.42 0.44 0.46 0.48 0.5 0.52
time (s)
ViPD16:PHY
I 1 1 I I 1
042 0.44 0.46 0.48 0.5 0.52

time (s)

Vipse — 26.4v -

VportuPD_typed_max

- VMPD_mark_max

= VipD_mark_min

- My

- VHBB-BethonRonax
- VwpD_discover_min

- VMPD_reset_max
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Variable Loading

Voltage (V)

Il ANAI N

Virp16:PHY

16 MPDs changing between OW -> 1W -> OW at different T
times -
Each MPD has 10uF Cport : W
Expect baseline noise at transceiver input >
5kHz , LA
500Hz ..l .

9 ©2024 Analog Devices, Inc. All Rights Reserved.

time (s)

.16






Method

Variables:
llim =1.1A, 3.8A

Cport=10uF, 180uF
Mixing segment length = Tm, 50m N

Step MPSE supply from 21.5V to 26.4V
Look for effects on transceiver input voltage: “Vmppis:PHY"
V Mpois:PHY = V(XCV+,XCV-)on node 16

f—  Mbing SegmentLengh  —%
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[ \ANAN

|| Xov+
100n

N
0k = <V>Load
| |

100n
| XCV-

L 7Y Y Y\

=+

——Cport

Node Model

MPSE

16 * MPDs Clumped




VMPSE typed max =

VMPSE_typed_min =
VMPSE_mark_max ~

VMPSE_mark_min -

Type 0 Supply Step

VMPSE_reset_max ~

Step MPSE Voltage from 21.5V to 26.4V

50 meter mixing segment

llim=1.1A f‘{
Nodes =16 :
MPDs sinking 1W each

Cport =180uF

Tlim<50ms .

VI-IPSE_discover‘y_max -

VMPSE_discovery min -

26

80.
70.
60.
Se.
49.
3e.
20.
1e.

e i ]
® N O O®
T

gee.
600.
408.
200.

3e0.
250.
200.
150@.
lee.

58.

-50.

-1ee.

21.
19.

16.

11.

7.

2.

4 i Vipse 26.4V -

Vuppie
ViPD16-Internal

5 48.3ms

0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91 0.92

time (s)

1 * Inpp:16_Data
1 * Inpp:16_Pomwer
—— I~%_Iupp:16_Bload

0.84 0.85 086 087 0.88 0.89 0.9 0.91 0.92

time (s)

- Impse

0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91 0.92

time (s)

ViupD16: PHY

em 1 1 1 1 1 1 1 1

0.84 0.85 086 087 0.88 0.89 0.9 0.91 0.92

time (s)

[
1 »—_’_/_/-[hm/‘*‘ - 19.1V -
1 - 16.8V -
9 L = 18 -
4 - - 6.9V -
8 - 2.8V

VportyPD_typed_max

VMPD_mark_max

VI-IPD_mar" k_min
ViR thoeehes

VI-IPDid iscover_min

- VPD_reset_max
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Type 0 Supply Step

Step MPSE Voltage from 21.5V to 26.4V
50 meter mixing segment

Nodes =16

MPDs sinking 1W each

llim=100W / 26.4V = 3.8A

Cport =180uF

Tlim < 1ms

Bold Lines highlight parameter change from last slide

Veelv_max

VMPSE_typel _max -
VMpse_typel_min -

VMPSE_type@ max -
VYPSE typed min -
MPSE_mark_max
MPSE_mark_min -
VMPSE_discovery_max =
VMPSE_discovery_min
VI-IPSE_r‘eset_max -

Current (A) Current (A)

Voltage (V)

-100.em

- 60.0
Vipse
50.8 Vupp16 -
45.8 VMPD16- Internal
26.4
I -
16.1 -
11.9 =
7.4 | -
2.8 - 1 I 1 1 1 I 1 .
0.94 0.95 0.96 0.97 0.98 0.99 1 1.01
time (s)
120.8m
1 * Iupp:16 Data
100.6m |- 1 * Iupp:16 Power
1 * Iupp:16 Bload
80.em
68.8m =
40.6m |-
20.em -
0.0 : : : : ; : :
0.94 0.95 0.96 0.97 0.98 0.99 1 1.01
time (s)
2.
1.
1.
1.
1.
1.
800.
600.
400.
200.
8.0 I I I I 1 I I
0.94 0.95 0.96 0.97 0.98 0.99 1 1.01
time (s)
200.6m ~
VipD16: PHY

0.94

0.95

0.96

0.97

0.98

time (s)

50.8v -

VportuPD_typel max

- VportyPD_typel_min
- VPortyPD_typed_max

= VuPD_mark_max
- VMPD_mark_min

ViPE_pdstBubzaRax

- VMPD_discover_min
- VMPD_reset_max
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Type 0 Supply Step

Step MPSE Voltage from 21.5V to 26.4V
50 meter mixing segment

Nodes =16

MPDs sinking 1W each

llim = 3.8A

Cport =10uF

Tlim < 1ms

Bold Lines highlight parameter change from last slide

Veelv_max

VMPSE_typel _max -
VMpse_typel_min -

VMPSE_type@ max -

VYPSE_typed_min =
ypef min =
MPSE mark—_max
MPSE_mark_min =

VMPSE_discovery_max =

- 60.0

BN N

VMPSE_discovery_min
VI-IPSE_r‘eset_max -

Current (A) Current (A)

Voltage (V)

128.

lea.

8e.

6@.

48.

2.

8ee.
6ee.
4e0.
2e0.

8ee.
600.
4ee.
2e0.

-200.

N NP oOW= O
o 0 B W R R

R R R R EPEN

B, R R R

om

Vipse
Vupp16 -
- VMPD16- Internal

1 1 1 1 1 1 1

.94 0.95 0.96 0.97 0.98 0.99 1 1.01

time (s)

1 * Iupp:16 Data
~ 1 * Iupp:16 Power
1 * Iupp:16 Bload

0.94 0.95 0.96 0.97 0.98 0.99 1 1.01

time (s)

Iupse

1 1 1 1 1 1 1

0.94 0.95 0.96 0.97 0.98 0.99 1 1.01

® N B O

em
om
om

om

time (s)

VipD16: PHY

1 1 1 1 1 1 1

0.94 0.95 0.96 0.97 0.98 0.99 1 1.01

time (s)

50.8v -

VportuPD_typel max

- VportyPD_typel_min
- VPortyPD_typed_max

= VuPD_mark_max
- VMPD_marﬂk_mir\

ViPE_pdstBubzaRax

- VMPD_discoverﬂ_min
- VMPD_r‘eset_max
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Vselv_max - 60.8

Vipse
VUPSE typel max - 508.8 |- Vmpp16 — 58.8V - VportupD_typel_max
Viupse_typet_min = 45.8 VMPD16-Internal ANALOG
— 34.8V - VportypD_typel_min DEVICES
VMPSE_typed max - 26.4 26.4V - VportyPD_typed max
Viy - 21.
e U e hesctyesnn - 481 e v
VMPSE_mark_min - 16.1 Z Igy © Vi ek ne
Vmpse_discovery_max = 11.9 = 12.8V = Vipp adctBuprana
Vupse_discovery_min = 7.4 |- = 6.9V - Vipp_discover_min
VMpsE_reset_max - 2.8 |- [ | [ | | i | [ = 2.8V - Vipp_reset_max
0

Step MPSE Voltage from 215V tO 264V .94 0.95 0.96 0.97 0.98 0.99 1 1.01 1.02

time (s)

128.8m

1 * Iupp:16 Data
100.6m |- 1 * Iupp:16 Power
1 * Iupp:16 Bload

50 meter mixing segment

Nodes =16 ij ::::
MPDs sinking TW each S et

L]
= 0.0 ‘ ; ‘ ‘ i ‘ :
"Im - 1.1A 0.94 0.95 0.96 0.97 0.98 0.99 i 1.01 1.02

Cport =10uF Hie ()

Tlim < 1ms

Iupse

R R R R EPEN

800.
600.
400.
2e8.
Bold Lines highlight parameter change from last slide 0.0 1 | | 1 | | 1 |

094 095 09 057 098 0.9 1 1.01 1.02

time (s)

Current (A)

900.0m VipD16: PHY
800.6m
760.6m
600.6m
5ea.em
400.8m
300.6m
2008.6em
1ee.em (-

T T 1

Voltage (V)

T T T 17T

-188.8m 1 1 1 1 1 1 1 1
0.94 0.95 096 057 098 0.99 1 1.01 1.02

time (s)




Type 0 Supply Step

Step MPSE Voltage from 21.5V to 26.4V
1meter mixing segment

Nodes =16

MPDs sinking 1W each

llim =1.1A

Cport =10uF

Tlim < 1ms

Bold Lines highlight parameter change from last slide

VMPSE_typed max -

VMPSE typed min -
VMPSE_mark_max ~

VMPSE_mark_min -

VMPSE_discovery max

VMPSE_discovery_min =

VMPSE_reset_max -

Current (A) Current (A)

Voltage (V)

- 11.

20.

R R R R

800.
600.
400.
200.

-200.

26.

21.

16.1

Vipse

26.4V - VportupD_typed max

[V] £
\-{T
3
(2]

.
MPOTE

VMPD16- Internal

= 19.1V - VupD_mark_max
= 16.8V - Vupp_mark_min

= 12:8Y - Vippad thomean,
= 6.9V - Vupp_discover_min

= 2.8V - VupDp_reset_max
| | 1 | L 1 :

0.85

0.86 0.87 0.88 0.89 0.9 0.91 0.92

time (s)

1 * Iupp:16 Data
1 * Iupp:16 Power
1 * Iyupp:16 Bload

0.85

0.86 0.87 0.88 0.89 0.9 0.91 0.92

time (s)

Iupse

1 1 1 1 1 1 1

0.85

0.86 087 0.88 0.89 0.9 0.91 0.92

time (s)

VipD16: PHY

1 1 1 1 1 1 1

0.85

0.86 087 0.88 0.89 0.9 0.91 0.92

time (s)
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Type 0 Supply Step

Step MPSE Voltage from 21.5V to 26.4V
T meter mixing segment

Nodes =16

MPDs sinking 1W each

llim=3.8A

Cport =10uF

Tlim < N/A

Bold Lines highlight parameter change from last slide

VMPSE_typed max

VMPSE typed min -
VMPSE_mark_max ~

VMPSE_mark_min -

VMPSE_discovery max

VMPSE_discovery_min =

VMPSE_reset_max -

Current (A) Current (A)

Voltage (V)

- 26.

- 11.

w
[+
@

-500.

21.

16.

time (s)

4 XM"SE 26.4V -
5 VMPD16-Internal
1 = 19.1v
1k - 16.8V
9 - 118
4 = 6.9V
8 - 2.8V
I I I I 1 I I
0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91
time (s)
1 * Iupp:16 Data
1 * Iupp:16 Power
1 * Iupp:16 Bload
o I
0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91
time (s)
Iupse
) I I I I 1 I I
0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91
time (s)
e ~
VipD16: PHY
5 |
e |
5 -
e |
.em
[:]
am I I I I 1 I I
0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91

VportuPD_typed_max

- VMPD_mark_max

= VipD_mark_min

- My

- VHBB-BethonRonax
- VwpD_discover_min

- VMPD_reset_max
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Type 0 Supply Step

Step MPSE Voltage from 21.5V to 26.4V
T meter mixing segment

Nodes =16

MPDs sinking 1W each

llim = 3.8A

Cport =180uF

Tlim < 1ms

Bold Lines highlight parameter change from last slide

VMPSE_typed max -

VMPSE typed min -
VMPSE_mark_max ~

VMPSE_mark_min -
VupSE_discovery_max ~
VMPSE_discovery_min -

VMPSE_reset_max -

Current (A)
Current (A)

Voltage (V)

2e0.
180.
160.
1l40.
120.
lee.
8e.
60.
48.
20.

-1ee.

4 XM"SE 26.4V -
MPOTE

s VMPD16- Internal

1 - 19.1v
1 - 16.8V
.9 12:8Y
4 = 6.9V

Tiim
8 - 2.8V
1 1 I 1 1 I 1 I

0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91 0.92

time (s)

om |- 1 * Iupp:16 Data
1 * Iupp:16 Power
1 * Iupp:16 Bload

0.84 0.85 0.86 0.87 0.88 0.89 0.9 0.91 0.92

time (s)

Iupse

%) 1 1 1 1 1 1 1 1

084 08 086 087 0.88 0.89 0.9 0.91 0.92

time (s)

VipD16: PHY

em 1 1 1 1 1 1 1 1

084 08 086 087 0.88 0.89 0.9 0.91 0.92

time (s)

VportuPD_typed_max

- VMPD_mark_max

= VipD_mark_min

- My

- VHBB-BethonRonax
- VwpD_discover_min

- VMPD_reset_max
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Type 0 Supply Step

Step MPSE Voltage from 21.5V to 26.4V
T meter mixing segment

Nodes =16

MPDs sinking 1W each

llim=11A

Cport =180uF

Tlim < 1ms

Bold Lines highlight parameter change from last slide

VMPSE_typed max -

VMPSE typed min -
VMPSE_mark_max ~

VMPSE_mark_min -

VMPSE_discovery max

VMPSE_discovery_min =

VMPSE_reset_max -

Current (A) Current (A)

Voltage (V)

-200.em -
-4e0.6m
-€ee.em -
-860.em -

26.4

21.

wn

Vipse

26.4V - VportupD_typed max

E————

16.

=
T

- 11.9 -

Tiim

1 1 1 1

1

1

.
MPOTE

VMPD16- Internal

= 19.1V - VupD_mark_max
= 16.8V - Vupp_mark_min

= 12:8Y - Vippad thomean,
= 6.9V - Vupp_discover_min

= 2.8V - VupDp_reset_max

lee.em
96.em
8e.em
7@.em (-
68.em (-
5@.em

0.85 0.86 0.87 0.88

time (s)

48.8m
30.em
20.em
1@.em

0.89

0.9

. A

0.91 0.92

1 * Iupp:16 Data
1 * Iupp:16 Power
1 * Iupp:16 Bload

PR NN W W R B
® v ® B ® U1 ® un

0.85 0.86 0.87 0.88

time (s)

w1
(]
o
(]
3
T

1 1 1

0.89

0.9

0.91 0.92

Iupse

1

@
®

400.em ~
20@.em -

085 086 087 0.88

time (s)

-l1.8

1 1 1 1

0.89

0.9

0.91 0.92

VipD16: PHY

1

-1.2

085 086 087 0.88

time (s)

0.89

0.9

0.91 0.92
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Summary

Length __llm | Cport ___
50 1.1 180

20

3.8
3.8
1.1
1.1
3.8
3.8
1.1

180
10
10
10
10
180
180

Vmax,phy

0.05
0.14
1.5
0.9
1.6
2.8
0.35
0.05

Smallest excursions are with:

Large Cport

Low Ilim
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Suggested Current / Cport Limits
Current Limit Cport max
1.10A min Set to 180uF - Same as PoE
1.25A typ.
1.40A max 1.1A can inrush 16 nodes with 180uF Cport capacitance

drawing full load (1W) each

Attempt to provide at least 1.10A before current limit
Typical value of 1.25A +/- 12% Limit time is 48ms

Suggest we increase Tlim,min to 50ms

Maintain 75ms Tlim,max

21



Resolution to comments 102, 103 and 104

22

Table 169-5—PSE output requirements
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DEVICES

Item Parameter Symbol Unit Min Max Type [Addltwn.al
. v nformation
1 DC output voltage | Vypsgpon) v 26 30 0
during

POWER ON state 45 50 1

2 Continuous output Punipse W 26 100 0
capability in

POWER ON state 45 100 1
3 Output slew rate dv/dt TBD TBD ALL
4 Output current - at It A —FBb- | F¥Bb—| ALL

short circuit condi-

tion ] 1 1 . 4
5 Short-circuit time Tomv ms —t— 75 ALL
limit 5 O
6 Inrush time Tinrush ms 10 20 ALL
7 MPD maintain TTPSDO ms 320 400 ALL
power signature

dropout time limit

8 PD TPS time for Trps ms 6 - ALL
validity
9 DC TPS current Iqorp A + 9 ALL
10 Error delay timing Tep ms 750 - ALL
11 Overload current Ieut A Purpse - ALL
Vvps
E(PON)

12 Overload time Teur ms 50 70 ALL

limit

Table 169-8—MPD power supply limits
Item Parameter Symbol Unit Min Max Type Addltwn.al
. N Information

1 Input voltage VPort MPD % 16 30 0

34 50 1
2 Unit power Purp 1u W 1 0 | unit load

2 1 | unit load
3 Unit loading N nit - 1 16 ALL Must be an inte-
ger
4 Input power Pnep W 1 16 0 Nt *
P

2 32 1 MPD_1U
5 Inrush current Ithrush MPD A 01 ALL
6 MPD Type 0 Viypeo_th v 11.9 16 ALL

Voltage threshold B
7 MPD Type 1 Vipel th v 30.1 34 ALL
Voltage threshold B
8 Inrush backoff BN backo ms 10 20 ALL
time it
9 Inrush to operating Tbelay ms 10 20 ALL
state delay
10 MPD MPI capaci- Cpont uF —fBP— | ALL
tance during
POWER_ON 1 8 0

11 MPD current when | Iypp pisable HA 500 ALL

connected to in-
compatible MPSE

type

d
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Thank You
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