QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 981A/B
MAIN BOARD, SINGLE PORT AUTONOMOUS PSE / DAUGHTER CARD PSE

DESCRIPTION

Demonstration circuits 981A and 981B features the
LTC4263 in single port Power Over Ethernet (PoE)
Power Sourcing Equipment (PSE) Midspan and End-
point solutions. The LTC4263 is an autonomous sin-
gle-channel PSE controller for use in IEEE802.3af
compliant PoE systems. It includes an on-board pla-
nar power MOSFET, internal inrush, current limit, and
short circuit control, Powered Device (PD) detection
and classification circuitry, and selectable AC or DC
disconnect sensing. On-board control algorithms
provide complete PSE Control operation without the
need of a microcontroller. The LTC4263 simplifies

Table 1. Typical DC981 Performance Summary (Ty = 25°C)

LTCA4263CS/LTC4263CDE

PSE implementation, needing only a single 48V sup-
ply and a small number of passive support compo-
nents. Other options shown on the DC981A include
Legacy PD detection enable, Midspan back off timer
enable, power class enforce mode, power manage-
ment enable. An LED for each port is driven by the
respective LTC4263 to indicate the state of the port.

Design files for this circuit board are available. Call
the LTC factory.

LTC is a trademark of Linear Technology Corporation

PARAMETER CONDITION VALUE
Supply Voltage Voltage for IEEE802.3af Compliance at Port Qutput 46V to 57V
Midspan Mode Detection Backoff Midspan Enabled, Failed Detection 3.2 seconds
Detection Range Valid IEEE802.3af PD Detection 17k t0 29.7k
Set Maximum Allocated Power Power Management Enabled 17w

Endpoint PSE, Alternative A (MDI) 1/2(+), 3/6(-)
Ethernet Powered Pairs Pinout _ .

Midspan PSE, Alternative B 4/5(+) , 7/8 (-)

QUICK START PROCEDURE

Demonstration circuit 981 is easy to set up to
evaluate the performance of the LTC4263. Refer to
Figure 2 for proper measurement equipment setup
and follow the procedure below.

1. Place jumpers in the following positions:
JP1 EN

JP2 EN
JP3 DIS
JP4  AC
JP5  AC
JP6 EN

2. Insert daughter card (DC981B) to main board
(DC981A) at polarized connector J3.

3. Apply 48V across VDD48 and VSS.

4. Connect a scope probe at VOUT_MD and
VOUT_EP both referenced to positive rail VDD48.

5. Connect a valid PD to either Midspan PSE or
Endpoint PSE.

6. Connect a second PD to the open port.
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OPERATING PRINCIPLES

DC981 provides two implementations of a PSE con-
trolled by the LTC4263, a Midspan PSE and an End-
point PSE. A single 48V supply is all that is required
to power the board. This in turn provides power to
the Midspan PSE and Endpoint PSE outputs. On each
solution, an LTC4263 provides detection of a PD,
classification, power management, safe power on of
the PD, port current limit, and disconnect detection.

Midspan PSE and Midspan Mode

In the Midspan solution, a device (router, switch, etc.)
that does not have PoE is connected to MIDSPAN IN.
Data is passed through to MIDSPAN OUT along with
PoE which goes out to a PD. Power is applied di-
rectly to Ethernet pairs 4/5 and 7/8. The LTC4263
circuitry sits in a small layout area behind the RJ45
connector and switches power on the negative rail.
To show the different functions of the LTC4263,
jumpers allow for the user to select the options of AC
or DC disconnect, legacy detection, Midspan backoff
timing, and class enforcement. An LED that shows
the status of the port is driven by a switcher in the
LTC4263 to improve efficiency when VDD5 is pro-
vided internally. Push button switch SW1 ties the
shutdown pin to ground to disable the LTC4263 in the
Midspan solution.

A PSE implementing Alternative B pin out must back
off from detection for at least 2 seconds after a failed
attempt. This is to avoid conflict of Detection, for ex-
ample, should a potential Endpoint PSE and Midspan
PSE be connected to the same PD. To enable this
feature, set JP2 to DIS. JP2 ties the MIDSPAN pin to
VDD5 to enable the LTC4263 backoff timer or to VSS
to disable. A 3.2 second delay occurs after every
failed detect cycle unless the result is open circuit. If
held at VSS, no delay occurs after failed detect cycles.

Endpoint PSE

The Endpoint solution is primarily shown on a small
daughter card (DC981B). This card is the same
height and width as the integrated RJ45 connector
that it slides behind on the main board (DC981A). The
RJ45 includes Ethernet magnetics and common

mode termination. A layout option shows the same
components can be placed under the same RJ45
connector. The minimum connections to the daugh-
ter card are VSS, VDD48 and VOUT. Power is
switched over from the daughter card out to the
Ethernet data pairs (1/2 and 7/8). A PHY can be con-
nected to the “TO PHY” to pass data through to the
data pairs along with PoE. LED drive and power
management pins are also brought out for additional
board functions. The board is set up for AC discon-
nect, but can be reworked for DC disconnect by re-
moving components and replacing with shorts in cer-
tain locations. Two solder jumpers also provide se-
lectable options for legacy detection and class en-
force.

Power Management

The Midspan and Endpoint PSE, although separate
solutions on the DC981, are tied together at the
PWRMGT pin for demonstration of the LTC4263
power management capability. Programmable on-
board power management circuitry allows multiple
LTC4263s to allocate and share power in multi-port
systems, allowing maximum utilization of the 48V
power supply — all without the intervention of a host
processor.

The LTC4263 sources current at the PWRMGT pin
proportional to the class of the PD that it is powering.
The voltage of this pin is checked before powering the
port. The port will not turn on if this pin is more than
1V above VSS. The PWRMGT pins of the LTC4263s
are tied together and connect to a resistor (RPM) and
capacitor (CPM) in parallel to VSS to implement
power management among multiple ports. This re-
sistor is selected with the following equation:

Rew =213k * W/ Py 10

On the DC981A, the default R, is 12.4k for a full
load power of 17W.
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Table 2. Power Management Voltage

PD CLASS POWER REQUEST | IPM (TYP) VPM*
Class 1 4w 19pA 236mV
Class 2 W 33pA 409mV
Class 0, 3, or 4 15.4W 73pA 905mV
*R., = 12.4k
Table 3. Powered Device Combinations

PD COMBINATION 1" PD 2" PD

Class 1/ Class 1 Powered Powered

Class 1/ Class 2 Powered Powered

Class 1/Class 3** Powered Power Denied
Class 2 / Class 2 Powered Powered

Class 2 / Class 3** Powered Power Denied
Class 3 **/ Class 3** Powered Power Denied

**Class 3 substitutable with Class 0 or 4.

If power management is not used, move JP6 to DIS
to tie the PWRMGT pins to VSS and disable this fea-
ture.

Class Enforce Mode

ENFORCE CLASS jumper JP1 ties the ENFCLS pin of
the LTC4263 to either VDD5 or VSS to respectively
enable or disable class enforce current limits. If held
at VDD5, the LTC4263 will reduce the ICUT threshold
for Class 1 or Class 2 PDs. If ENFCLS is held at VSS,
ICUT remains at 375maA (typical) for all classes.

Table 4. Port Current Limit According to Class

PD CLASS CURRENT THRESHOLD (TYPICAL)
Class 1 100mA

Class 2 175mA

Class 0, 3, 4, or Class En-

force Disabled 375mA

LED Drive

An LED pin indicates the state of the port controlled
by the LTC4263. When the port is powered, the LED
is on; when disconnected or detecting, the LED is off.
If an invalid signature is detected or a fault occurs,
the LED will flash a pattern that the user or host sys-

tem can read to indicate the nature of the problem.
When run from a single 48V supply, the LED pin can
operate as a simple switching current source to re-
duce power dissipation in the LED drive circuitry.

VDD5 Option

The logic 5V power supply can be supplied from the
internal LTC4263 5V supply or an external 5V supply
when above the internal supply. If the internal regula-
tor is used, this pin should only be connected to the
bypass capacitor and to any logic pins of the
LTC4263 that are being held at VDD5.

AC and DC Disconnect

AC and DC disconnect are two different methods of
detecting whether a valid PD is present and requires
power. AC disconnect is the default method for the
DC981 but can be converted to DC disconnect in the
Midspan solution through two jumpers. Moving
DISCON (JP4) to DC will short the ACCOUT pin to
VSS and configure the LTC4263 to DC disconnect.
Moving jumper setting for ACCOMP (JP3S) to DC by-
passes the AC blocking diode and removes the RC
used for AC disconnect from the main circuit.

Legacy Detection

LEGACY jumper JP3 controls whether legacy detect is
enabled. If the LEGACY pin is held at VDD5 (EN se-
lected), legacy detect is enabled and testing for a
large capacitor is performed to detect the presence of
a legacy PD on the port. If held at VSS (DIS se-
lected), only IEEE 802.3af compliant PDs are de-
tected. If left floating (no jumper), the LTC4263 enters
force-power-on mode and any PD that generates be-
tween 1V and 10V when biased with 270pA of detec-
tion current will be powered as a legacy device. This
mode is useful if the system uses a differential detec-
tion scheme to detect legacy devices. Warning: Leg-
acy modes are not IEEE 802.3af compliant.

LY HNEAR



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 981A/B
MAIN BOARD, SINGLE PORT AUTONOMOUS PSE / DAUGHTER CARD PSE

Router
Hub,
ete.
Midspan
n m
(Data)
5v B
=
@, v I
| RT45

46V to 57V

+ I

. MIDSPAN - VOD4B -1-5'0' 5?\"J
& Y
VIDS NP
vuuu.];.uurt 6
CCOMP
AC or DC |, g : 46 LTC#ZGSCS/’ LTC4253CDE
Disconnect |5 r = DEMO CIRCUIT 981A a7
= = WAIN BOARD, SINGLE FORT AUTONOMDUS PSE —
O GRNN el , le (408) +32-1900 @ Connection
# g @ TECHNOLGET] WWW. III"IEEF com
5w B | 10 PAY
NIDFSE
Shutdown 50 50 LI: BHPDAL
MIDSPAN PSE ENDPOINT PSE L— & ““’m"“:
// . [ 1] Iﬂ
TO DAUGHTER CARD ISE L
Legacy PD 43 PRRNGT z
Detect
— =il
— = o0 o0 ANHUET
- L} |
Midspan __— el || e0 om B Power
Backoff Im =R, usle|’| Management
ENFORCE CLASS
15 14 ENDPSE
Class | [S]" Heooeoe®
5| MIDSPAN BLIT TO
Eotoxue D5 vss  OUT & @ #a
.O VOUT_MD H ﬂ VOD48 . H H . VOUT_EP . 'l..'l L 1
(I ﬂ ﬂ I) d ﬂ ﬂ ) u
::!_ L
RJ45 (a5 | T ——————__| in @i
Midspan Endpoint T
'Du‘l: E = out L IT |
= 5 to .
= Y 3\ PD
(Data + l?c::E) RI45 RT45
FD FD Under Cormector

Azsszembly
{alternative to
daunghter card)

Figure 2. DC981 Options

LY HNEAR



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 981A/B
MAIN BOARD, SINGLE PORT AUTONOMOUS PSE / DAUGHTER CARD PSE

f _ _ m _ q _ : de)
¢ 40 | 133HS _ 900¢ ‘gz aunp ‘Aepsinyl :31va 'S14Vd ADOTONHOIL HYANIT HLIM 3SN HO4 @3IddnS
NV ADOTONHOZL HY3NIT OL AUYLIIHdOHd S1 LINDHID SIHL
v 302€92yI.L1/SIE9CYILT « ¢-V18620 v .
AZy ‘ON DM 27 HIANOISIA[ FONVLSISSY HOd ONIHIINIONI SNOLLYOITddV ADOTONHOIL
"4 NVITIG :433NIDNT HVINI LOVINOD "ALMIEYIN3H HO JONVINHO4H3d Z ANV & NId 9dr-Ldr NO SLNNHS TV.LSNI ‘2
35d SNOIWONOLNY LHOd JTONIS ‘a4v0og NIVI LIN9HI9 L9344V ALLNVOIINSIS AVIW LNOAYT GHYO8 LINKIO
‘03A0YddV Q3LNIHd ANV NOLLNLILSENS LNANOJINOD NOLLYOIddY *£090 IHY SHOLIOVAYD TV
OILVIWNIHOS :J1LIL :aDiogHo|  TVNLOY FHLNINOLLYHIAO F18VIT3H ANV H3dOHd AdIHIA : ‘ 5
A1uO 350 JaL0ISND J0-ENUAPYUOD D11 T ngag]  CLALTIESIOGSR SEHOLSI) 341 VIR I 3A3NOH 2RO L AL
1050-bep(g0p) :xe4 AOOTONHOIL : *SNOLLYOIHI03dS G31ddNS-HINOLSND SLIIN LYHL LINOHIO .
0061-2H(80%) :auoyd g:—J STVAOHddY | vN9IS3q 0L 140443 1538 ¥ 3QVIN SYH ADOTONHOIL HYaNIT Q314193dS 3SIMHIHLO SSTINN -SALON
€06 VO ‘sendin .
o 055, ON LOVHINOD 301LON H3O1SNI
am1nor O T T —oss
63 ad €3
NINVdSQIlN 1NO NvdSaI ov 1 it [
NOJSIa dINOJJY AH0LG =
v &dr L sia
gy ot . =
= ST04N3
14
o0 oo o . ) b 51N SSAIg $SV10 30H04N3
B &% | | vesrvms oot = Mol TSOHSTHO _Iqﬂ 1no SSA ¢ SQQA dr
8 [« 8 ed — oL i
L 3sd | 4] i &:&lﬁ . M o 11020V $7104N3 |5 =
= =
p[x Nvdsam | 5 950 NVdSaIN 5 5
A v NVdSQIN N3
m m 5| LoWEMd AOVOIT | NYdSaN
i i MWy — a3 as f7 saap el
> AL
Sore Svry L1100 ~ e 7[R SQ0A [y = =
IX-IN-89v9-SS I)-AN-8919-SS 9015809150 615V sia
or sr HN000O \a $9£9Zv0LT
et n as AOVOT1 N3
B ] = = IMS _- A
e T gL E
sia 4 o €9 19 — W ©as
ul 5080 MOk CE|
N3 4nt %} 2 1 } ey
5_>_E>n_@m_ 1OIWEMd | WdO™T el NHD | v =
a odr Ndd i o_mmmmu“__ 2 Saan T O ssa
d _ . . asdam - a
ano 8vaaA
JE HE|
8YaaA« (Osvaan
« E|
8vaaa
) ~  Adl ASL Iﬂl —
|T© SSA . T ._.A T T ,_.A 4 ! w
W @ ol A B 10 sz g
= AN z
0saaA A N S0 Y Nsi— Jasner =
8vaan |- o
$aan A .
v_,\k,m HZHPLYAATT « O Ll
JINOSYNVd I
(TYNOLLJO A1ddNS AS TYNHILX3) vH 8vaan _
| | 2z | €

0




QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 981A/B

MAIN BOARD, SINGLE PORT AUTONOMOUS PSE / DAUGHTER CARD PSE

4

[ B

14

3
z 40 z 133HS _

9002 ‘gz aunp ‘AepsinyL

:3Lva

v
JIEL]

30J€9¢vIL1/SI€9¢rILT - ¢-VI862A | v

‘ON OMma 32IS

"S14Vd AD0TONHOIL HVANITHLIM 3SN HO4 A3IddNns
ANV ADO0TONHOIL HVANITOL AHV.L3IHdOHd SI LINJHID SIHL

-ENRISE(]

3Sd SNOWONOLNY 1HOd FTDNIS ‘aHV0e NIV

“H NVITIQ ‘HI3NIONT

"JONVLSISSY 404 ONIHIANIONIT SNOILYIITddV ADOTONHOIL
HVANIT LOVLINOD "ALIIGVITIH HO JONVINHOIHId
LINJHID 19344V ATLNVOIHINDIS AVIN LNOAVT QHV048 LINHIO

)

‘03A0HddV Q3LNIHd ANV NOILNLILSENS ININOJINOD “NOLLYOIddY
JLVWIHOS F1LIL ‘g2iogHo|  VILOY 3LNINOLYE3O JTGVIN3H ONY 30k Aditn
o Tl E o iEnleoio . . OL ALIIBISNOJS3H SHIWOLSNO FHL SNIVINIH LI ‘HIAIMOH
110 38N IO Num_o..wﬂwwo%_wﬁ ADOTONHOIL LW “NMYHQ  :NolLvOII03dS Q3MTddNS-HINOLSNO SLIIN LVHL LINOHID
0061-2€H(80%) :auoud g:—J ‘ STYAOHddY | vNois3q 0L 140443 1538 V 3QVIN SYH ADOTONHOIL HYANIT
e g . 3OILON HINOLSNI
"prg AypeDoI 0€9L ON LOVHLNOD
902} =
AMe'4d00ot -
@ | LNOAY HOLOINNOD HIANN TYNOILAO |
| —
A0LS 7
. =
3Sd LNIOdaN3 2 Q
g @ #-SOHSTO l_w\. 7
i g
adorino | & GO 7 % =
g *2A B o 3 o =
P Pt 1no P SSA
+LOA OA €000 | 5080 ¢ ' ° 9 >
AHd OlL 14 b 7 ANOO L AOOL 1no SSA T
620-€X2aH ¢ Q¢ V8SPYINS N0 4nLr0 7
i 7 ‘@7 va 0L [{%)
uuwm T L mw g 7 W = g LN02JV ST94NA [t
€ /A - Al = 7
Asler: +0L 4 ﬁ 3y ={—{9s0 NVdSQIN [ =
1d0 ey B NS - 1owumd | ] aovoa f 1 7
dr | 4nLo
| 931 Qs =71 mol_l
508 = g AL R 7
3 7 £090° T
14 AOOL
o 4NLo 302€92¥a11
7 60 | Zn
E.Qmm,_&u_» SR I
Porels * = 620-9X1AH
3SdaNT L = -
"1nor O T ano
d3 LINOA B
013 8vaan adva
S xn_ H31HoONva
a5 oL
er
<> Nd
@ K 8¥adA
8vadA

SNOILdO 3Sd 1NIOddN4

| €

LY HNEAR



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 981A/B

MAIN BOARD, SINGLE PORT AUTONOMOUS PSE / DAUGHTER CARD PSE

4

B | [

3
| 40 | 133HS _

9002 ‘Sz 1990190 ‘Aepsaupam

:3Lva

-4
A3Y

303¢€9¢¥I11 « 1-81862d

‘ON OMma 32IS

"S14Vd AD0TONHOIL HVANITHLIM 3SN HO4 A3IddNns
ANV ADO0TONHOIL HVANITOL AHV.L3IHdOHd SI LINJHID SIHL

-ENRISE(]

advo H31HONVA 3Sd

“H NVITIQ ‘HI3NIONT

:d3A0Hddv
JILVINIHOS F1LIL UENRETS)
Ajuo asn Jawoisn J04-[e1uapyuo: . .
O o ven(aon) x4 ADOTONHOL LU _Nivig
006-2€4(80) a:mr_n_ g:—J ‘ ‘ STVAOHddY
‘sepdyl
€066 V9 ‘sendiin )

‘PAIg Ayredon 0€9t

"JONVLSISSY 404 ONIHIANIONIT SNOILYIITddV ADOTONHOIL
HVANIT LOVLINOD "ALIIGVITIH HO JONVINHOIHId

LINJHID 19344V ATLNVOIHINDIS AVIN LNOAVT QHV048 LINHIO
(3LNIdd ANV NOLLNLILSENS INANOINOD ‘NOILYOINddY
IVNLOV 3HL NINOILYHIJO 378VIT13H ANV H3dOHd AdIH3A
OLALMIGISNOdSIY SHIWOLSND FHL SNIVINIY LI ‘HIAIMOH
‘SNOILYOIH103dS A3I1ddNS-HIWOLSND S133W LYHL LINOHID
VNOIS3A 01 1HO443 1S38 V 3AVIN SYH AD0TONHOIL HYINI

3O1LON H3NOLSND

¥-GOHSTND

A0LS
3]

-ano e

"B-ZMS ‘0-1PS INIOd 1S3L HIA10S LINY43a 2

'€090 34V SHOLIOVdYI 11V
"£090 ‘SINHO NI IHY SHOLSISIH TV "L

@314193dS ISIMY3HLO SSTINN :S3LON

e

- £ .
G - 3 = F1avNI =
auvos | o OMf — P 5 1no $SA | | ? |
NIVIV £ - AdOL ﬁqﬂSo SSA | =
oL Q_Mm__ T > EOVA4)] 7 7
9 AOOL | A00 Y 1n029v $704N3
m <m£.<__\n_,_w u_:woﬁn“_:mooll W = T S704N3 4
= |}——10s0 NVdSaln L|_IP 7
. @ ol §
- LOWEMd AOV931 | 7 7
a3 QS =21 - T
T 8¥aaA 4 SQQA 51— 4nio 7
_.ol—l AoVOa1
309¢9249L1 —
in | 7
7 SNOILdO 7
H3dnnr

fmm_o._oi

LY HNEAR



