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2.1

Introduction

This Reference Design describes the set-up, operation and features of the TPS23841 8-Port, High-Power
PoE PSE Controller (PR598). Instructions are provided to configure the assembly to select the desired
mode of operation, connect input power, start operation, and interface to the unit with a Graphical User
Interface (GUI). The main hardware components are described, and some functional background
information is provided. In addition, a board schematic, layout pictorials and list of materials are supplied.

The information in this guide assumes some familiarity with the TPS23841 and basic PoE concepts;
however, sufficient information should be provided here to configure the reference design for desired
options, start the system, and use it to evaluate the TPS23841 for use in target applications.

Hardware Overview

General Description

The TPS23841 is a high-power, quad-port Ethernet Power Sourcing Equipment (PSE) manager device
from Texas Instruments (TI). The TPS23841 controls the detection, classification and powering of
compliant Powered Devices (PD’s) at up to four PoE-enabled ports. PoE functions are implemented
according to the requirements of IEEE specification 802.3af, with the exception of per-port continuous
power sourcing and peak current limits. The TPS23841 PSE manager allows a minimum of 570-mA
continuous current per port, serving applications needing higher power than the 15.4 W provided by the
802.3af specification.

Please refer to the TPS23841 data sheet, available from the Tl web site (www.ti.com), for detailed
information on the TPS23841 device.

The PR598 Reference Design employs two TPS23841 devices along with the port components to
implement PoE capability on eight 10/100 Ethernet ports. The board can be configured as either an
endpoint or midspan PSE. Jumpers are provided for user selection of various PSE parameters. The two
TPS23841 devices can operate in Auto Mode (AM) or Power Management Mode (PMM) under the control
of the on-board MSP430 microcontroller. In Auto Mode, the TPS23841 hardware controls all aspects of
PSE functionality, including Detection, Classification, and power application and removal from ports. In
PMM, the TPS23841 functions are controlled by a custom PoE algorithm from Tl executing on the
MSP430.
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Hardware Overview

2.2

Module Sub-circuits

The major components of the PR598 module are described here. The description assumes the board
assembly placed in front of the user, oriented with the longer peripheral dimension horizontal to the user,
with the power connectors J2 and J43 and DB9 connector (J1) on the far edge and the PCB silk screen
“8-PORT HI-POWER PSE" text facing and closest to the operator.

The board is divided into two isolated supply systems, distinguishable for the most part on the PCB from
two top-layer copper plane areas. These planes are separated by a channel starting at the far edge of the
board, passing between J2 and J43, and running the width of the board, under components U9 and U10,
to the near edge. The PCB design maintains electrical isolation between these two sides. To the right of
this line is the TPS23841 circuitry and port components. In a compliant system, this side of the circuit is
powered by an isolated supply with a nominal 48-V potential. This supply provides bias for the TPS23841
devices, and is also the source for power switched to the eight PSE ports. On the left-hand side of the
board is the MSP430 controller, associated circuitry, and interface connectors. This side of the system is
powered by a 3.3-V supply. In typical applications, the controller side may be grounded during operation,
either via operation from a non-isolated supply, or via connection to an earth-grounded, higher-level host
or PC.

The PR598 board contains two sets of RJ-45 connectors. The row of connectors along the far edge of the
board is the set of output RJ-45’s, one per port. DC power (and optionally, data) is output at these
connectors to a compliant PD. The in-board row of vertical-mount connectors is for input data; data
provided at these RJ-45’s (e.g., from an external, non-PoE switch) is coupled to the output RJ-45’s via the
on-board Ethernet transformers, for a complete “power injector” evaluation platform. The port magnetics
and Bob Smith terminations are located between the rows of connectors.

The two TPS23841 devices (U8 and U13) and related components are located in the area below the port
headers (towards the operator edge of the board). All required passive support components are provided
on-board, along with numerous test points for monitoring signals. Between the TPS23841 circuits and the
data connectors are two rows of 3-pin PCB headers; these provide for user-configuration of the port pin
powering pairs and polarity.

The non-isolated (left-hand plane) side of the board contains the MSP430, host-interface circuitry and
connectors, and an optional status LED driver circuit. A group of opto-coupler circuits populates the area
between the two supply systems.

The PR598 contains two sets of LED status indicators. These LED’s are physically located on the board in
the area of the output RJ-45 connectors, grouped about their associated port connector. The first group
consists of LED’s D25, D27, D29, D31, D62, D64, D66 and D68. These diodes are biased directly from
the nominal 48-V applied to powered ports. They provide a direct indication of the associated port’s on or
off status.

Each of these LED’s has an associated jumper (J31 — J34 and J74 — J77) so it can be connected to or
removed from the circuit as desired.

The second set of LED’s is reference designators D1 — D16, and consists of one green (“powered”) and
one amber (“fault”) LED per port. These LED’s are powered by the MSP430 3.3-V supply, driven
according to a port status algorithm in the PSE application firmware, such as might be optionally
implemented in a PSE system.
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3 Module Operation
3.1 Operating Specifications
The TPS23841 8-Port, High-Power PoE PSE Controller (PR598) is intended to allow a large degree of
user configuration. This enables evaluation of the TPS23841 PSE device under a wide range of operating
modes and conditions as may be encountered in target applications. However, under no circumstances
should the assembly be operated beyond the absolute maximum conditions specified in below.
Table 1. PR598 Absolute Maximum Ratings
PARAMETER DESCRIPTION MIN MAX UNITS
V48 Input supply, J43-1(2) -0.5 80
+3.3V(iso) Input supply, J43-4(2) -0.5 6
3.3V Input supply, J2-2, J6-1() -0.3 4.1 v
RST, 12C_SDA, : 3
12C_SCL Applied voltage, J6-2, J6-3, J6-4(3) -0.3 V(3.3V)+0.3
JTAG Applied voltage, pins of J7() -0.3 V(3.3V)+0.3
Tavs Ambient operating temperature range -40 85 oc
Tste Storage temperature range -55 125
() stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the PCB assembly. These
are stress ratings only, and functional operation of the assembly at these or any other conditions beyond those indicated under
Recommended Operating Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods of
time may affect reliability.
@ With respect to J43-3.
(3 With respect to J2-4.
The PR598 module is intended for operation under the following conditions.
Table 2. PR598 Recommended Operating Conditions
PARAMETER DESCRIPTION MIN TYP MAX UNITS
V48 Input supply, J43-1(®) 215 48 57 v
33V Input supply, J2-2, J6-1@ 33 3.6
Tamvs Ambient operating temperature range -40 85 °C
@ with respect to J43-3.
@ with respect to J2-4.
3.2 Equipment Requirements
The following test and interface equipment (not supplied) is required to use the TPS23841 8-Port,
High-Power PoE PSE Controller (PR598).
e Power Supply, 50 VDC, 5 A minimum
» Ethernet CAT-5 patch cables, quantity of 8
For PMM operation, the following equipment is also required in addition to the above items.
» Power Supply, 3.3 VDC, 500 mA minimum
» Personal Computer, running Windows OS (95/98/2000/NT/XP)
* RS-232 serial cable, DB9 to DB9
SLUU269-March 2007 TPS23841 8-Port, High-Power PoE PSE Controller (PR598) 5
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3.3

3.3.1

3.3.2

Power Management Mode Operation
For Auto Mode operation, please refer to section Secfion 3.7.

Introduction to Power Management Mode

In PMM, the Reference Design operates the two TPS23841 devices in Manual Mode, in which all basic
port functions are commanded by a higher-level host controller via the 1°C bus. The PR598 uses the
MSP430 microcontroller for this host function. The Tl PSE application has been pre-loaded on the
MSP430 at the factory. PMM is the most versatile operating mode; in addition to the basic PSE functions
of Discovery, Classification, and power switching, PMM adds numerous enhancements such as Power
Management, AC Disconnect detection, Legacy device detection and Port Mapping.

PMM Configuration

Selection of the PR598 operating mode and other system parameters is user-configurable via shunt
jumpers across various two-pin headers. To get started in PMM mode, verify jumpers have been installed
at the factory according to the settings shown in [Table 3. Headers not listed in remain OPEN.
Table 3. PMM Shunt Jumper Installation
SIGNAL AND CONTROL JUMPERS

J10, J14

J9, J11, J13

J45, J46, J55, J56
J53, J50, J54
J52, 388, J89 )
J31-J34

J74 - J77

J12)

@) J52, 388 and J87 on Revision E1 PCB assembly.
@ Applicable to Revision E1 PCB assembly only.

Additional control signal selections are made via jumper settings at several 3-pin PCB headers. For the
headers listed in Table 4, connect the center pin to the corresponding pin of the position indicated.
Three-pin headers not listed in the table remain OPEN.

Table 4. PMM Mode Select Jumper Positions

JUMPER POSITION
J4 vced
J12 MSTR @
Ja7 RTN
J49 RTN

(M Connect to GND on Revision E1 PCB assembly.
@  This connection N/A to Revision E1 assembly.
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Slide switches S1, S2 and S7 can be used to simulate logic-level signals of supply rail status. To observe
normal powering operation of PD’s, at least one of S1 or S2 must be set to the PG position. By default,
place both switches in the PG position. Presently, there is no firmware function associated with S7, so this

switch’s position is a “don’t care”.

Each TPS23841 in the system must have a unique address on the I2C bus. The MSP430 has been
configured at the factory to look for devices at addresses 0x01 and 0x02. The actual hardware addresses
of U8 and U13 are set to 0x01 and 0x02, respectively, by setting the individual DIP switches of S3 and S5

to the positions shown in Table 5.

Table 5. TPS23841 I2C Address Settings™®

REFERENCE DESIGNATOR POSITION
S3-5 OPEN
S3-4 OPEN
S3-3 OPEN
S3-2 OPEN
S3-1 CLOSED
S5-5 OPEN
S5-4 OPEN
S5-3 OPEN
S5-2 CLOSED
S5-1 OPEN

(M DIP position 6 of these switches is not used.

3.3.3 Main Connectors and Input Power
lists the main connectors found on the PR598 module, with a brief description of each.

Table 6. Power and Interface Connectors

REF. DESIGNATOR DESCRIPTION
Jl RS-232 communication to host PC.
J2 3.3-V non-isolated power connector, controller side.
J6 Host 12C interface connector.
J7 MSP430 JTAG port connector.
J43 48-V isolated power input connector.
J86 Expansion out connector (to downstream module).
187 Expansion in connector (from upstream module). (Connector N/A to Revision E1 PCB
assembly.)
J57, J89 Alternate port power extraction/monitor taps. (Revision E1 PCB assembly only.)
390. Jo1 Alternate port power extraction/monitor taps. (Connectors N/A to Revision E1 PCB
' assembly.)

The 48-V power for PoE distribution is connected to the module at J43. Connect the high-side (red) to
J43-1 and low-side (black) to J43-3. To operate the module in PMM, 3.3-V power must be provided at
connector J2; connect the high-side (red) of this supply to J2-2 and the low-side (black) to J2-4.

Also, connect J1 of the board to the COM port of the PC to be used with the board.

Once the supplies and serial cable have been connected, the supplies may be turned on and adjusted to

their respective operating voltages (if not already done).

SLUU269-March 2007
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3.4 Configuring Ports for Power Pins and Polarity
In a compliant PoE system, power is delivered to devices over two pre-defined pin/wire pairs of the CAT-5
interconnect. The TPS23841 8-Port, High-Power PoE PSE Controller (PR598) is designed with jumper
blocks to allow the user to select how power is applied to the output jack. through can be
used to help the user determine jumper connections needed according to the desired power delivery
configuration.
Locate the desired configuration from among the following tables. For each PCB header, adjacent X’s in
the pin number entries indicate jumper connections to be made. Blank cells after a block name indicate an
open header. As the individual header pin numbers are not screened onto the PCB, please refer to the top
assembly and top layer pictorials at the end of this document, for identification of header pins. Locate the
thru-hole patterns for the rows of headers; pin 1 of each header is easily identified by the square pad.
Note that all the headers are oriented in the same direction.
set-up configures the PR598 board for spare pair powering, 48 V applied to each port at output
pins 4 and 5 (HI) and 7 and 8 (LO).
Table 7. Spare Pair Configuration
JUMPER BLOCK PIN NUMBERS
PORT CONFIGURED
Name 2 3
J16 X
327 X
Port 0
J36
J35
J17 X
J30 X
Port 1
J38
J37
J15 X
J28 X
Port 2
J40
J39
J18 X
J29 X
Port 3
J42
Ja1
J58 X
J70 X
Port 4
J79
J78
J59 X
J71 X
Port 5
J81
J80
J60 X
J72 X
Port 6
J83
J82
J61 X
J73 X
Port 7
J85
J84
8 TPS23841 8-Port, High-Power PoE PSE Controller (PR598) SLUU269—-March 2007
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set-up configures the PR598 board for spare pair powering, 48 V applied to each port at output
pins 7 and 8 (HI) and 4 and 5 (LO). Commonly referred to as “reverse spare pair”, this pinout in not
defined in the standard, but is available here due to the use of headers/jumpers.

Table 8. Alternate Spare Pair Configuration

JUMPER BLOCK PIN NUMBERS
PORT CONFIGURED
Name 1 2
J16 X
J27 X
Port 0
J36
J35
Ji7 X
J30 X
Port 1
J38
J37
J15 X
J28 X
Port 2
J40
J39
J18 X
J29 X
Port 3
J42
J41
J58 X
J70 X
Port 4
J79
J78
J59 X
J71 X
Port 5
J81l
J80
J60 X
J72 X
Port 6
J83
J82
J61 X
J73 X
Port 7
J85
J84
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set-up configures the PR598 board for signal pair powering, MDI polarity, 48 V applied to each
port at output pins 1 and 2 (HI) and 3 and 6 (LO).

Table 9. Signal Pair Configuration, MDI Polarity

JUMPER BLOCK PIN NUMBERS
PORT CONFIGURED
Name 2 3
J16
J27
Port 0
J36 X X
J35 X X
Ji7
J30
Port 1
J38 X X
J37 X X
J15
J28
Port 2
J40 X X
J39 X X
J18
J29
Port 3
J42 X X
J41 X X
J58
J70
Port 4
J79 X X
J78 X X
J59
J71
Port 5
J81l X X
J80 X X
J60
J72
Port 6
J83 X X
J82 X X
J61
J73
Port 7
J85 X X
J84 X X

10
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set-up configures the PR598 board for signal pair powering, MDI-X polarity, 48 V applied to each
port at output pins 3 and 6 (HI) and 1 and 2 (LO).

Table 10. Signal Pair Configuration, MDI-X Polarity

JUMPER BLOCK PIN NUMBERS
PORT CONFIGURED
Name 2
J16
J27
Port 0
J36 X
J35 X
Ji7
J30
Port 1
J38 X
J37 X
J15
J28
Port 2
J40 X
J39 X
J18
J29
Port 3
J42 X
J41 X
J58
J70
Port 4
J79 X
J78 X
J59
J71
Port 5
J81l X
J80 X
J60
J72
Port 6
J83 X
J82 X
J61
J73
Port 7
J85 X
J84 X

3.5 Starting PMM Operation, the TPS23841 Control GUI

From a reset condition (power application or assertion of microcontroller reset), the PSE application

running on the MSP430 goes through initialization. From that point, it requires a “Start” command from the

host to commence PSE operations. A GUI is available from Tl to quickly be able to interface to the

MSP430 firmware. The GUI runs from a Windows-based PC, and contains the necessary communication
protocol and features to control many of the operating parameters of the PSE system. The

software-configurable parameters include disconnect policy, Legacy device detection, and power
management features and modes. The GUI screen also contains an area for display of real-time port

status and parametric data.

SLUU269—-March 2007
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Start the GUI on the host PC by running the supplied .exe file. A screen similar to that shown in
should be obtained. Each time started, the GUI must determine which version of the protocol is running on
the target system. This is done by selecting the Detect Protocol Version function from the File pull-down
menu. Subsequently, a quick check of the initial status of the system can be obtained by clicking on the
Port Status button above the various TPS #n screen tabs. Once the display data update completes, the
Mode field of each port should indicate “Initializing”, and the Current(mA), Voltage(V) and Power(mW)
fields should all be set to O.

2 PoE TPS23B4 Control - Host Interface Protocol [Texas Instruments, Inc.) - Version 1.4.5

File Help
Power Soulce Control Port Message System Info
Source 45-Port Msgs Releaze #
Fezet Firmware P51 200 W Set + State Dizabl « Priarity Pl =
e ; i
e et Ps2 00 W Set Pur i R -
. ik P53 200 W Set | P Mor = Fi b et
Option £ Chip [D#
Status Legacy # of Forts
S_l,:lstern Pararmeters dirnkbi W i Optiors T coi
v AL Digconnect Psiad o £ . T
1 Clear Events Factary Defaults |
|G PotKnoskolt | 3% Private Label  [170 SET
G| Disabled | Wmain o/ Refresh Ports Status Information GET
E| L E| v &0 1223 24-35 36-48
T | — LCapacitive T ebugging ;
i = Group Port Status All Partz Admin State
Dstin Wordl Word2 -- :
{rher Cmds
Start Pt Status E.naéale Elun;nt Ports and Progr:no'ln e Comm Mapping :
Aute Refresh Port Status kil . Port Corfig
L LR

Params to Flash
St Dys BANAGS

‘ TPS #0: Ports I]-?T TPS #1: Portz 815 T TPS #2: Ports 18-23T TPS #3: Ports 24-31T TPS #4: Ports 32-39I TPS #5: Ports 40-47

Paort Chil Poit 0 Port 1 Port 2 Part 3 Fort 4 Port 5 Port B Port 7 Save Map Seftings
Dper-State @ GET @ GET @ GET| @B GET @ GET @ GET @ GET @ GET | g i o bt 1 4
Determined | ' ' ' : ' || | _festare Defaults
I:las-s Download
Admin State SET SET SET SET SET SET SET SET
Friority Low »| |Low = |Low = [Low .'- lLow ~  |Low _'- Low = |Low = NEED T¢

SET BEL SEI SET | SET BET SET SET | s \-'-‘-'.,;'
Lm'tlﬁ.rnW] 15400 Set! [15400 Set! (15400 Set| (15400 Set| |15400 Set| 15400 Set| 15400 Set| |15400 Set! INFO
Puur Level Comm Debugging
PLEC: | g 5 & g 5 g 5 Error Counters
E| £ E E| E E E E Bad Chksum |
PLFH T T T Tl b T T ¥ T
| oo Long
Legacy 5| 5 5 5 E g 5 5 " Unrecognized |
& E] E E E| E E E E
o~ 1] i i i 1 il ki T 1 ImaidDas
Mode [ [ i I Time Outs
Cument [ma) {mA) {mA) {maA) {mA) {mA) (mA) {mA) CLEAR
Waltagel\) w) w ] ) ) w) o B
Powerirt/) [N w) w) w) w) W) w) i
UnderLoad C [ Cl C C C = Ci c Hoe I
L L 3 E L k L k P State
BverLoad R Rl R R R R Rl R
Test Detect SET SEY SET SET SET SET SET | SET
|
i = .
\Drop down to see the log = | ClearLog [log bt Select | LogtoFile |

Figure 1. TPS23841 GUI Initial Screen After Launch

In the System Setup & Control panel (top left corner of the window), click on the Start System button. In
the Start System dialog box which appears, select the desired disconnect policy from the radial buttons. If
desired, enter the appropriate supply capacities (e.g., those of the supplies of the target PSE application)
in the Input Power section. Click on the Start System button, and once the “Startup complete” message
appears, click on Close. After a brief initialization period, the PSE functions will be actively executing on
the module ports.
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Port control parameters and status can be passed across the interface on an individual basis using the
SET and GET buttons contained within the bounds of each port’s display panel. The Port Status and Port
Writes buttons just above the TPS #n tabs act on all eight of the currently displayed ports. Select
operations can be performed on a system-wide basis using the commands in the Port Message panel in
the upper center section of the display window. These messages act on all ports in the system (up to 48
ports). They are sent to the target using the SET button at the right of this panel, with only one command
active at a time. Set the active command by clicking on the associated radial button, click on the related

checkboxes or pull-down option to establish message content, then click on SET.

.‘9 PoE TPS23B4 Control - Host Interface Protocol (Texas Instruments, Inc.) - Version 1.4.5

File Help
System Setup & Control Power Source Control Port Message System Info
Start System Source 48-Port Msgs Release #
FReset Fimware Ps1 {150 W Set | ;tate Priarity Program Active

B . e & )
Ports InGLI 7 P52 200 W Set | Pt i P | 4

8 = poa Sin W Set | Pur Mar g Chip Revl

Option £ Chip [D#

R ,:ta':u; G & Leagacy v Legacy PD Support # of Forts

| @ AL Discornect R G Ea— Capacitive FD Support # of Modules

Chmmind o E Clear Events Factary Defaults |

[ Port Knockaoff | Sour-ce Private Label 0 SET
G Disabled =2 Vmain W Retresh Parts Status Information GET
E| Capatilion E| - + 011 12-23 24-35 36-48
Tl Tl ebugging -

i i Group Port Status All Partz Admin State
Detection Word] Word2 i 1 i
{rher Cmil
v Start Pait Status .Enable Cument Parts and Program : : Comm h:::]l)iﬂ; ‘5
e W Enable Ports Poit Writes | Part Config
LR

‘ TPS #0: Ports I]—?T TPS #1: Ports 815 T TPS #2: Ports 18-23T TPS #3: Ports 24-31T TPS #4: Ports 32-39T TPS #5: Ports 40-47

Params to Flash

S D8 BEnGs
Port Chil Poit 0 Port 1 Port 2 Puart 3 Fort 4 Port 5 Port B Fort 7 Save Map Seltings
Oper-State @& GET @ GET @ GET | ¢ GET @& GET 0 GET @ GET @ GET | e S
Determined : ' ' ' b || | _estare Defaults
I:Ias_s Download
Adrin State u SET. v SET. v SET « SET| = SET _v SET_ I  SET u SET #pp Mode
Priarity Low =| Llow »| |Low | |low »| |Low = Low »| |Low = |Low = e
SET SET SET SET | SET SET SET SET o . ;
Liﬁ:i\tlﬁwrnW] |32500 Set| 32500 Set| (32500 Set| (32500 Set| (32500 Set| (32500 Set| (32500 Set| (32500 Set|
Puur Lewel High High High High High High High High Comm Debugging
FLFC 5| g I 5 5 g 5 g g Error Counters
E{ E - E E| E E E E Bad Chksum
PLFM T T T Tl T T T T
| Too Long
Legacy W 5 v 5 v 5 W S| v S ¥ S v 5 v S ~ sl
» E| E . E E| E E E E |
Wt T T T 7| 1 T T t Invaiid Data |
Mode [ Time Outs
Cument [ma) L1] 14 96 50 CLEAR
Woltagel\] 41.8 7.7 417 47.9 471.7 47.8 Deb
Fowerriw] a1 645 3577 4706 4585 2383 e
1 i Huost State
UnderLoad C 7 B C c C E £l C E
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OverLoad B 3| = = = = R =
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|
Sluiie
Drop down to see the log = Clear Log_ |log. ket Select ng ta File |

Figure 2. Example GUI Screen During Module Runtime

Once the module is actively searching for and powering devices, a GUI display similar to that shown in
should be obtained when the Port Status button is clicked, depending on how many and what
type(s) of devices are connected.
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3.6 Module Test Points and Hardware Reset

3.6.1 Test Points

The PR598 board has been designed with numerous test points for optional user monitoring of the
voltages or signals listed in [Table 1. When hooking up measuring equipment, the user must be aware of
which side of the isolation barrier the signal is referenced to for proper connection of meter returns and
probe grounds. Refer to the assembly schematic when additional clarification is needed.

Table 11. Board Test Points

TEST POINT SIGNAL NAME DESCRIPTION
TP1, TP2, TP3, TP57 GND2 E}l\ﬂrguSTSBe;?é(é;ce point for the 3.3-V supply powered side of the system
TP4 V48 _AC AC drive signal applied to each of the eight ports.
TP5 Va8 SW ?&?:ps(;gﬁt?;”tgre(zv%tfzhed 48-V input powers; i.e., load side of the hot
TP8 AC_HI High-side driver control for AC Disconnect generator circuit.
TP9 AC_LO Low-side driver control for AC Disconnect generator circuit.
TP10 SYN Clock output of first TPS23841 (U8).
TP11 CT Clock oscillator node of first TPS23841 (U8).
TP12 U8 2.5 V reference output.
TP13, TP37 SDA_OUT 12C data out line from TPS23841’s.
TP14, TP38 SDA_IN I2C data in line to TPS23841'’s.
TP15, TP39 SCL1 12C clock on isolated (TPS23841) side of system.
TP16 V3 3 TPS23841 generated 3.3-V voltage source.
TP17, TP21, TP26, TP28, RTN S_upply return and TPS23841 reference node for 48-V supply powered
TP41, TP45, TP51, TP52 (isolated) side of the system.
TP18 U8 10 V bhias/reference output.
TP19 U8 6.3 V bias voltage output.
TP20, TP44 WD_DIS Watchdog disable (WD_DIS) input to TPS23841's.
TP22 U8 INT output pin.
TP23, TP47 PORB1 Hardware POR input signal to TPS23841’s.
TP27, TP29, TP50, TP53 | RTN (Sigglglt)(/eél)atsl,]iijnea:)r;dthTePsi/zsfesr?ﬁ reference node for 48-V supply powered
TP34 Sync clock input to second TPS23841 (U13).
P35 Clock oscillator node of second TPS23841 (U13) (when configured for
use).
TP36 U13 2.5 V reference output.
TP40, TP60 VREF 3.3-V voltage source output of U13 (for external reference).
TP42 U13 10 V bias/reference output.
TP43 U13 6.3 V bias voltage output.
TP46 U13 INT output pin.
TP54, TP56 3.3V 3.3 V input power to non-isolated (MSP430) side of the system.
TP55 RST MSP430 reset signal.
TP58 +48V (ISO) 48-V PoE power supply input.
TP59 GND (ISO) 48-V PoE supply return (RTN node).
14 TPS23841 8-Port, High-Power PoE PSE Controller (PR598) SLUU269-March 2007
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3.6.2

Pushbutton Reset

The PR598 contains two pushbutton switches (S4 and S6) for generating a hardware reset of the system,
depending on operating mode.

In PMM, press and release the MSP430 RST switch (S6) to effect a system reset. S6 actuates the
NMI/RST input of the MSP430 and the PORB pins of the TPS23841 devices. Initialization code on the
MSP430 holds the PSE devices in reset after S6 is released. The TPS23841's remain in reset until a
subsequent Start command is received.

In AM, press and release the PSE RST switch (S4) to generate a reset signal on the PORB inputs of the
TPS23841's. S4 is only connected to the circuit when jumper J50 is installed. S4 is not intended for
generating resets in PMM; doing so circumvents the state control of the host microcontroller, which may or
may not subsequently be detected and recovered from. Use switch S6 or software resets (e.g., GUI or
host command) in PMM.

3.7 Auto Mode Operation

3.7.1 Introduction to Auto Mode
In Auto Mode, the module is configured to place each TPS23841 in Auto Mode. With AM selected, the
TPS23841 operates autonomously; all PSE functions including Discovery, Classification and Power
Ramp-Up or Down are controlled by on-chip state machines, and port parametric information is compared
against on-chip thresholds for decision making. In AM, the chip’s 1°C engine is still active, so port
parametric information can optionally be retrieved for display or use. Auto Mode is the simplest operating
mode, in terms of both external hardware requirements and software support.

SLUU269-March 2007 TPS23841 8-Port, High-Power PoE PSE Controller (PR598) 15
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3.7.2

AM Configuration

AM operation can quickly be selected from the PMM configuration set-up of section 3.3.2 with the
relocation of only a couple of jumpers. However, this method requires the use of the 3.3-V supply as in
PMM. To switch to AM from the PMM set-up, remove the jumper from header J9, and connect the center
pin of J8 to the pin labeled VCC. Remove the shunt from J4, and reconnect the center pin of J4 to the pin
labeled GND. (Connect center pin to pull-up to MSP430 VCC, pin closest to resistor R4, on Revision E1
PCB assembly.) Remove the jumper from J14.

If the PMM configuration is not already established, or for a set-up more representative of a real-world AM
implementation, install jumpers as shown in [Table 17 and [Table 13 below.

Table 12. AM Shunt Jumper Installation

SIGNAL AND CONTROL JUMPERS
J45, J46, J55, J56
J50, J54
J52, 188, J89(
J31-J34
J74 - J77

(1 J52, 388 and J87 on Revision E1 PCB assembly.

Table 13. AM Mode Select

JUMPER POSITION
J48 RTN
Jar RTN
J49 RTN

Connect the 48-V supply high-side (red) to J43-1 and low-side (black) to J43-3. Turn on the 48-V supply.
The PSE Controller should start detecting and powering valid PD’s as they are connected to the output
RJ-45 jacks, while discriminating invalid devices. The PSE RST pushbutton switch (S4) is available to
actuate a hardware POR of the TPS23841 devices, as needed or desired.

16
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3.8

3.8.1

3.8.2

3.8.3

Other TPS23841 User-Selectable Options

Watchdog Disable

The TPS23841 device features an on-chip clock watchdog circuit which monitors the device clock and, in
Manual Mode, the SCL line of the 1°C bus. Watchdog operation is user-selectable via logic input pin. See
the TPS23841 data sheet for complete details on the watchdog function.

Connect the center pin of J49 to the pin labeled RTN to enable the watchdog timer; connect J49-center
pin to VCC to disable this function.

Alternative A/Alternative B Operation

In Auto Mode, the TPS23841 can be configured to operate as either an Alternative A or Alternative B (2
second detection back-off) PSE. This selection is also made via logic input pin (the device ALTA/B pin).

Connect the center pin of J47 to the pin labeled RTN for Alternative A operation; connect J47-center pin to
VCC for Alternative B. In PMM, the ALTA/B input (and consequently, J47 state) are ignored. The PSE
application firmware from Tl implements Alternative A operation only.

Board Operation from Nominal 24-V Supply

The TPS23841 device and this Reference Design are capable of operation at input supplies down to
nearly 21 V. The wide input range is intended to serve various industrial systems operating from a nominal
24-V supply rail, as well as those running at af-compliant voltage levels. Therefore, the TPS23841 can be
applied in proprietary, “closed” systems which, while not af-compliant with regards to bus voltage potential,
still want to implement PoE functionality in their networked devices.

To configure the PR598 module for operation from 24 V, change resistor R78 to a 2.67-kQ value. The
PCB pattern is sized for a 2512 (1 W) SMD package. After changing the value of R78 as described here,
care should be taken during subsequent operation to limit the potential of this 24-V supply (supply input at
J43-1) to 30 V maximum.

SLUU269-March 2007 TPS23841 8-Port, High-Power PoE PSE Controller (PR598) 17
Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUU269

List of Materials

” TEXAS
INSTRUMENTS

www.ti.com

List of Materials
PCB Assembly List of Materials (PR598A)

Table 14. List of Materials

UANTITY
REF DES Q DESCRIPTION MANUFACTURE PART NUMBER
-002 -001 R

C6 - C10 5 5 Capacitor, ceramic, 0.1 pF, 25 V, X7R, 20% Std Std
C41 1 1 Capacitor, ceramic, 1 pF, 25 V, X7R, 10% Std Std
C33, C34, C46,
C47, C71, C72, 8 8 Capacitor, Film Chip, 0.027 pF, 50 V, 2% Panasonic ECHU1H273GX5
C78, C79
C42 1 1 Capacitor, ceramic, 220 pF, 50 V, COG, 2% Kemet SOSO5C221G5GA
C75 Capacitor, ceramic, 220 pF, 50 V, C0G, 2% Kemet EOSOSCZZIGSGA
C11 - C14, C20,
C22, C24, C26, . .
C51 - C54, C60, 16 16 Capacitor, ceramic, 0.01 pF, 100 V, X7R, 20% Std Std
C62, C64, C66
C1-C5,C35-
C40, C43, C44,
C45, C48, C49, 22 22 Capacitor, ceramic, 0.1 pF, 100 V, X7R, 20% Std Std
C50, C73, C74,
C76, C77, C80
8% - €30, C67 - 8 8 Capacitor, ceramic, 0.22 pF, 100 V, X7R, 10% | TDK (K:3225X7R2A224
C31 1 Capacitor, alum. elect., SM, 68 uF, 100 V, 20% | Panasonic EEV-FK2A680Q
C32 1 Capacitor, alum. elect., SM, 220 pF, 100 V, 20% | Panasonic EEV-FK2A221M
C15 - C19, C21,
C23, C25, C55 - . . C4520X7R3D102
C59. C61. C63, 16 16 Capacitor, ceramic, 1000 pF, 2000 V, X7R TDK K
C65
D1, D3, D5, D7,
D9, D11, D13,
D15, D25, D27, . .
D29, D31, D51, 18 18 Diode, LED, green, 20 mA, 0.9 mcd Panasonic LN1371G
D53, D62, D64,
D66, D68
D2, D4, D6, D8,
D10, D12, D14, 8 8 Diode, LED, amber, 20 mA 0.4 mcd Panasonic LN1471Y
D16
Béi - D24, D54 - 16 16 | Diode, TVS, V(RM) = 3.3 V, 350 W Pk Protek Devices | GBLCO3C
D26, D28, D30,
D32, D63, D65, 8 8 Diode, Zener, 20 V, 3 W On Semi 1SMB5932BT3
D67, D69
D33 - D36, B70 - 8 8 | Diode, fast rectifier, 2 A, 100 V ST ES2BA
D37, D38, D40,
D42 - D45, D47, .
D74 - D77, D82 - 16 16 Diode, Schottky, 1 A, 100 V ST STPS1H100A
D85
D39, D41, D46, B _ )
D48, D78 - D81 8 8 Diode, TVS, V(RWM) = 10 V, 400 W Pk Diodes SMAJ10A
D49 1 1 Diode, TVS, V(RWM) =12 V, 400 W Pk Diodes SMAJ12A
D50 1 1 Diode, TVS, V(RWM) =58 V, 400 W Pk Diodes SMAJ58A
D52 1 1 Diode, Zener, 5.6 V, 1.5 W ON Semi 1SMA5919BT3
D86 1 1 Diode, rectifier, 1.5 A 100 V Diodes S2B-13
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Table 14. List of Materials (continued)
F1-F8 8 8 Polyswitch, 0.19 Q max, 72 V max Raychem RXE135
Jl 1 1 Connector, 9-pin D, right angle, female Norcomp 182-009-212-171
J2 1 1 Header, 4 pin, 150 mil spacing Weidmuller 1793810000
J2 socket 1 1 Header, 4 pin, socket, 150 mil spacing Weidmuller 1798870000
J6, J43 2 2 Header, 6 pin, 150 mil spacing Weidmuller 1793830000
J6, J43 socket 2 2 Header, 6 pin, socket, 150 mil spacing Weidmuller 1798890000
J3, J9, J10, J11,
J13,J14, J31 -
J34, J44, 345, . . . .
46, J50 - J56, 26 26 Header, 2 pin, 100 mil spacing Sullins PTC36SAAN
J74 - J77, J88,
J89
J4, J5, 38, J12,
J15 - J18, J27 -
J30, J35 - J42, . . . .
J47. 148, 149, J58 39 39 Header, 3 pin, 100 mil spacing Sullins PTC36SAAN
-J61, J70 - J73,
J78 - 385
J57, J90, J91 3 3 Header, 8 pin, 100 mil spacing Sullins PTC36SAAN
J7, J86, J87 3 3 Header, PCB Mnt., Vert., 2 x 7, 100 mil spcng 3M 2514-6002UB
J19, J21, J23,
J25, J62, J64, 8 8 Connector, jack, modular, 8 position AMP 556416
J66, J68
J20, J22, J24,
J26, J63, J65, 8 8 Connector, jack, modular, right angle, 8 position | AMP 520252-4
J67, J69
L1-1L8 8 8 Inductor, 4 line, 500 mA, 5 pH Coilcraft TTDLF4500
Q1 1 1 Transistor, NFET, 100 V, 33 A, 44 mQ IR IRF540NS
Q2 1 1 gOSFET, N-channel, V(BR) = 100 V, 170 mA, 6 Infineon BSS119E6327
03 1 1 (l\gIOSFET, N-channel, V(BR) = 25 V, 220 mA, 5 Fairchild FDV301N
R28 - R35, R40 -
R47, R81 - R88, 32 32 Resistor, chip, 75 Q, 1/16 W, 5% Std Std
R93 - R100
R8, R9, R27, . .
R79. R105 5 5 Resistor, chip, 0 Q, 1/10 W Std Std
R52 1 1 Resistor, chip, 100 Q, 1/10 W, 5% Std Std
R69, R71 2 2 Resistor, chip, 200 Q, 1/10 W, 5% Std Std
R73, R76 2 2 Resistor, chip, 300 Q, 1/10 W, 5% Std
R1, R2, R3, R5,
R6, R7, R10, . .
R11, R13, RIS, 17 17 Resistor, chip, 330 Q, 1/10 W, 5% Std Std
R21 - R26, R80
R70, R77 2 2 Resistor, chip, 1 kQ, 1/10 W, 5% Std Std
Ség R14, R66, 4 4 Resistor, chip, 2 kQ, 1/10 W, 5% Std Std
R57 - R60 4 4 Resistor, chip, 3.3 kQ, 1/10 W, 5% Std Std
R74, R75 2 2 Resistor, chip, 3.9 kQ, 1/10 W, 5% Std Std
Ris, FoLRIOL- g 8  |Resistor, chip, 7.5 kQ, 1/10 W, 5% st std
R68 1 1 Resistor, chip, 10 kQ, 1/10 W, 5% Std Std
SLUU269—-March 2007 TPS23841 8-Port, High-Power PoE PSE Controller (PR598) 19
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Table 14. List of Materials (continued)
R4, R15, R17,
R19, R20, R54,
R61 - R65, R106 - 18 18 Resistor, chip, 100 kQ, 1/10 W, 5% Std Std
R110, R112,
R113
Roo - R39. R89- 8 8  |Resistor, chip, 13.7 kQ, 1/10 W, 1% std std
R16 1 Resistor, chip, 68.1 kQ, 1/10 W, 1% Std Std
R56 1 Resistor, chip, 69.8 kQ, 1/10 W, 1% Std Std
R55 1 Resistor, chip, 187 kQ, 1/10 W, 1% Std Std
R72, R111 2 2 |Resistor, chip, 124 kQ, 1/10 W, 0.1% KOA Speer 55'\'732ALXX1243B
OR Susumu RR1220P-1243-
BMxx
R78 1 - Resistor, chip, 2.67 kQ, 1 W, 1% Std Std
R78 - 1 Resistor, chip, 7.15 kQ, 1 W, 1% Std Std
R53 1 1 Resistor, metal strip, 0.01 Q, 2 W, 1% IRC LRC-LRF2512-01-
R010-F
S1, 82, S7 3 3 Switch, 1P2T, slide, PC-mount, 200 mA E-Switch EG1218
S3, S5 2 2 Switch, 6 pole, DIP, raised rocker Grayhill 76SB06S
S4, S6 2 2 Switch, PB momentary, sealed, washable C&K KT11P2IM
T1-T8 8 8 Transformer, center-tapped, high-power PoE Coilcraft ETH1-230LD
TP1 - TP25, TP30
- TP49, TP54, 47 47 Test point, white, 0.062" hole Keystone 5012
TP55
TP26 - TP29, ; " "
TP50 - TP53 8 8 Test point, SM, 0.150” x 0.090 Keystone 5016
TP56 - TP60 - - Header, 1 pin, 0.040" Dia. Sullins PTC36SAAN
ul 1 1 Device, RS-232 transceivers with auto-shutdown | Maxim MAX3221ECAE
U2 1 1 | Device, Mixed Signal Microcontroller Texas MSP430F169I1PM
Instruments
U3. U5 2 2 Device, Octal Transparent D-Type Latch, Texas SN74ALVCH373D
! Tri-state outputs Instruments GVR
U4, U6 2 2 | Device, 8-Bit Parallel-Out Serial Shift Register | | ©X8S SN74HC164PW
Instruments
u7 1 1 Device, Positive High-Voltage Hot Swap Ctlr Texas TPS2490DGS
' Instruments
. . Texas
us, U13 2 2 Device, High-Power Quad PSE Controller TPS23841PAP
Instruments
u9 1 Device, optocoupler, dual open collector output | NEC PS8821-2-A
u10 1 Device, optocoupler, dual open collector output | NEC PS8802-2-A
. . . Texas SN74LVC2G06D
U1l 1 1 Device, logic, Dual Inverter w/open-drain outputs Instruments CK
ui2 1 1 Device, optocoupler, single open collector output | NEC PS9821-1-A
Device, logic, dual bffr/driverr w/open-drain Texas SN74LVC2G07D
u14 1 1
outputs Instruments CK
X1 1 1 Crystal, 8.00 MHz ECS ZTT8.00MT
N/A 1 1 %%2 FR-4, 4 layer, SMOBC, 12.25" x 7.25" x PR598A
N/A 44 44 Shunt Sullins STCO2SYAN
N/A 9 9 Rubber bumper SPC Technology |2563
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to
discontinue any product or service without notice. Customers should obtain the latest relevant information
before placing orders and should verify that such information is current and complete. All products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent
Tl deems necessary to support this warranty. Except where mandated by government requirements, testing
of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible
for their products and applications using Tl components. To minimize the risks associated with customer
products and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any TI patent
right, copyright, mask work right, or other Tl intellectual property right relating to any combination, machine,
or process in which Tl products or services are used. Information published by TI regarding third-party
products or services does not constitute a license from Tl to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or
other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
Reproduction of this information with alteration is an unfair and deceptive business practice. Tl is not
responsible or liable for such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service
and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Interface interface.ti.com Digital Control www.ti.com/digitalcontrol
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
Mailing Address: Texas Instruments

Post Office Box 655303 Dallas, Texas 75265
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