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The Purpose

THE PURPOSE:

. To Reliably Detect A PD Disconnection From A
Powered Port Using A Method That Is Different
Than The Patented DC Detection Scheme.
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THE CONCEPT:

. Introducing A Pulse Current (Current Pulse) At
The PD Side During Normal Power Phase

. Pulse Current Is Detected At The PSE Side,
Indicating That The PD Is Connected To The
Port

. Pulse Current Not Detected Indicates PD Is No
Longer Connected To The Port.
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SYSTEM CONSIDERATION:

. Detection Robustness:
. Reliably Detecting The Current Pulse
. Detecting Under Worst Case Condition

. Detecting During An Input Voltage Step From 57V to
44V and Vice Versa.

. Detecting During An Output Load Step From 350mA
OmA and Vice Versa. Detecting At Zero Load Current.

. Immunity To System Noise (50/60Hz Power Line, Dc-
Dc Converter Switching Frequency Noise, EMI, etc.)
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SYSTEM CONSIDERATION (Cont.):

. Power Dissipation: 96mW at 48V

. Cost: Only A Small Fraction Of The PD Front
End Cost (<5%).

. Ease Of Implementation: For Both Integrated
and Discrete Solutions
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Current Pulse WORST CASE SIMULATION:

Bulk Capacitor At 500uF And 0 Ohm ESR
CAT-5 Cable Resistance At 20 Ohm

ISO-SW At Minimum Resistance (100m Ohm)
HS-SW At Maximum Resistance (4 Ohm)
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SOLVING INPUT VOLTAGE STEP PROBLEM

. When The Input Voltage,Vin, Steps From 57V To
44V, The Reverse Protection Diode On The PD
Blocks Any Current Information (Including The
Current Pulse) From The PD To The PSE Until
The CBULK Voltage Discharges Down To Vin -
Vdiode. The Problem Is Worst At Light Load.
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Discrete Detection Implementation Examples:

. Example 1. Use Band Pass Filter To Re-
Condition Vrsense. Then Compare It With A
Fixed DC Voltage Reference

. Example 2. Compare Vrsense With A Reference
That Tracks Vrsense DC Offset

23



Current Pulse

M AXIMN
|

|
Discrete Detection Examples

o |
- D1N4148

~ Rsig
- 25k

24



MAXIM Current Pulse|
Discrete Detection Examples

o U(Chulk:1}) « U{U2:+})

B BB -~ = = = = = === = = oo —ooo oo
I—‘l.____

ZZHITIUT —————————————— I_'I ———————————————————————————————————————————————————————————

F_l_l_ﬂ_ﬁ_.’l_.'l_.'._ﬂ_ﬁ_l I-_f._i_ﬂ_ﬁ_.'l_.'l_.'l_l'-_f-_i._

| L

| ™
| . . e
-
1
|

SEL>>, e
ﬂu + ______________ F——————_——————— m——————_——————— _|‘-..-..'-|1-..-.E-F..-.I_I_I_I_I_|I_l.-l‘-h.-l'--.—|
Bs 25 L= bs 8s 18s
o U{Rsense:2)

Time



AN Current Pulse
|

|
Discrete Detection Examples

2 2B == = == o,

F_l_l_!_ﬁ_-"_ﬂ_.'n_l'n_ﬁ_l I-_fn_i_ﬂ_ﬁ_.'\l_-'\l_-'\l_l'-_l'-_i._

- 1
ay _|_ ____________________________________________ o N N T T T T T PO e e |

26



MAXIM Current Pulsel
Discrete Detection Example 1

Example1

ﬁm_ﬁﬁﬁﬁﬁfﬁﬁ

-]
- D1N4148|

T Rsig
. | Rsense . 25Kk
S . My
- 05
.4

Re Jaom P
Wiy

.:;;‘_Lnﬁ_mmkﬁﬁﬁﬁﬁﬁﬁ“'




MAXIM Current Pulse
Discrete Detection Example 1

. K
| ) ) : : |
| i . . |
| |
1 . . . !
1
B - - o o o — oo T

o U{U2:+} = UW{Chbulk:1)}
BBOMA - — - - e e - 7

o UW{R7:2) « W{C5:1})

U{H1ﬂ 2)




MAXIM Current Pulse
Discrete Detection Example 1

| . . . . |
BB - — o o ol

o U{U2:+) <+ U{Cbulk:1)
sl letetetetelelele ettt tete
| .

o I.I{FHI] 2)




Current Pulse

M AXIMN
|

Discrete Detection Exampl e_2|

Bxample2

- DIN40O2

Vin +

gy

‘Rsense

iip§ o

' 11
-~ D1N4148

~ Rsig
25k

- c4

05 =2gg 0

100n
-

R& g

- II o KTy
| ﬁﬁ‘%bﬁfﬂonﬁﬁ  mv LFa®

30



MAXIM Current Pulse|
Discrete Detection Example 2

sttt B LT L LT EE L EELEEL RS
1 I .

— - ll ‘-‘--

I . . N = e

| 1
1 ) S —— |
2 = il
o U{Cbulk:1) « U{U2:+)

__________________________________________________________________________________

s
o U{R¥:2)

31



AN Current Pulse
e ——

Discrete Detection Example 2

o U{Unsz+) « U(U2:z+)




AN Current Pulse

Discrete Detection Example 2

-------------------
|

_________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————

———————————————————————————————————————————————————————————————————————————————————————

————————————————————————————————————————————————————————————————————————

}}}}}

__________________________________________________________________________

33



lﬂIAXIM Current Pulse

Discrete Detection Example 2

sttt ettt E LT EE T EELEE LR LR
e ———
I

b

/
f-_‘____‘-_‘-_‘-_‘-_‘-_‘-___ |I
| : . . .

I
:

I I -
BBl L — - o - o o o Lo

o U{Cbulk:=1) « U{U2:=+}

o U(Uos:z+) o U(U2:+)
B = = o o o oo,

0 LR W L MHHM_

As 5
o U{R7:2) 34




r

Current Pulse

M AXIMN
|

...........................................

The Con(:ept|

DC/DC
CONVERTER

) | T 4
i i CURENT
: ULSE —— CBULK
VIN - i RSIG 500uF
48V ] i :
! T
RSENSE HS-SW : i 1SO-SW
-—> E :
- VSENSE + | b e |
RCAB + RHS-SW
A\ Pt ¢ '
CURRENT
VIN —= 2 RSIG ULSE  =JCBULK
48V ! 500uF * ILOAD
RSENSE
—\V\W —& AN ®
<-—>
- VSENSE + RISO_SW

35



/WA)(IM Current Pulse

Dlscrete Detectlon Example 2 With 50Hz Noise

36



/VIA)(IM Current Pulse

Discrete Detection Example 2 With 50Hz Noise

s
o U{R¥:2)

37



AN Current Pulse

Discrete Detection Example 2 With 50Hz Noise

o U{Uosz+) « U{U2:+)

38



l/VIA)(IM Current Pulse|
Next Seps

NEXT STEPS:

. Proof Of Concept Bread Board.
. System Test For Noise Immunity, EMI, etc.
. Address Any Other Concern(s).
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SUMMARY:

An AC Method Of Detecting A Load Disconnect
Was Presented

A Working Discrete Solution Simulation Results
Were shown

The Solution Also Solves Input Voltage Step
Problem

The Solution Also Works For Load Down To Zero
Ampere, Saving Up To 450mW

System Considerations Were Addressed
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