J@ TEXAS
INSTRUMENTS

Using the TPS2384 Reference Design

Reference Guide

May 2007

SLUU281



Using the TPS2384 Reference Design

Reference Guide

Literature Number: SLUU281
May 2007

Q‘ TEXAS
INSTRUMENTS



%‘ TEXAS Reference Guide
INSTRUMENTS SLUU281—May 2007

Using the TPS2384 Reference Design

The TPS2384 reference design is available from Texas Instruments for evaluation and
prototyping of the manual mode PoE application. The reference design has the
following functionality:

» RS-232 serial or 1°C host interface to be used with host PC or host controller

»  MSP430F169 microcontroller to execute firmware for manual mode operation of the
TPS2384 devices

* 1 2x6 (12-port) PoE module containing 3 TPS2384 devices

» Jumpers and switches to control functions such as power supply status, auto mode
select, etc.

» JTAG, Power and other expansion ports
The reference design can be used with the GUI that Texas Instruments provides, or

can be used to interface to a customer’'s host system through the host interface, to
allow development of host drivers before the hardware is available.

There are several ways in which firmware can be loaded into flash memory of the
MSP430 controller on the reference design:

* MSP430 Flash Emulation Tool

*» MSP430 GANG programmer

» Software boot loader

» Hardware BSL
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MSP430 Flash Emulation Tool

1 MSP430 Flash Emulation Tool

The MSP430 flash emulation tool (FET) allows the MSP430’s flash memory to be updated over the JTAG

port on the reference board. The FET is a device that connects to JTAG on the board and adapts that to a

parallel port to the PC with the development tools.

The development tool is from IAR systems (htip://www.iar.con), and is used to load the binary images

from your PC into the MSP430’s flash memory through the FET. The name of the tool is IAR Embedded

Workbench and a free version is available from Texas Instruments for loading images of less than 4K onto

the MSP430. A full licensed version is also available from IAR systems.

The FET requires that the image is built for the MSP430 in the *.d43 file format, which generates the

JTAG headers for use with the IAR tools and the FET. The filename ends in *.d43. To load this file in the

MSP430, follow the steps below:

1. Create a new workspace by going to the File->New menu.

2. Add the MSP430 binary text file to the project by going to the Project->Add Files... menu

3. Make sure that the FET is connected to both the PC’s parallel port and the JTAG port on the reference
board.

4. Download the image by opening the Project->Debug menu. You should see some status messages
during this process.

5. When complete, start the application by opening the Debug toolbar and pressing the ‘go’ button. After
this point, your application should be loaded into flash memory and every time you reset the board, the
new image will execute on the MSP430.

The MSP430 FET is available on the Texas Instruments web site at

http://focus.ti.com/docs/toolsw/folders/print/msp-fet430p140.htm|

2 MSP430 GANG Programmer

The MSP430 GANG programmer is another tool that allows you to load new code images into flash

memory on the MSP430 on the reference design through the JTAG port.

The GANG programmer connects to your PC and comes with a simple GUI that allows you to load an

image onto your GANG programmer from your PC. To load the image onto the MSP430, you simply need

to press the button on the GANG programmer each time you want to load the installed image.

The GANG programmer requires the image format to be MSP430 binary format (.txt). When loading the

image, ensure that the one you select is in this format by making sure the extension is .txt.

You can load the image onto the GANG programmer either through the same steps above as described

for the FET, or through the GUI provided with the GANG programmer.

The GANG programmer is available through Texas Instruments from the following URL:
http:/ffocus.fi.com/docs/toolsw/folders/print/msp-gang430.him]
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Software Boot Loader

3 Software Boot Loader

The software boot loader (sometimes referred to as software BSL) is a different mechanism available for
loading code into flash memory of the MSP430.

The difference with this method is that this allows an image to be loaded over the same communication
interface (RS-232) as the rest of the communication with the device. This is more popular in production
environments than in prototype environments. The software boot loader is instantiated through the same
Host Interface Protocol that the host or GUI uses for communication with the firmware on the MSP430.

To use the software boot loader, first make sure that the software BSL image is previously installed in the
MSP430. If you have previously loaded the image through either of the two methods above, or if you have
a MSP430 device with the PoE image burned in, this should already be true.

To load a new image, you must select the PoE application image that ends in *.s99. This file is in Motorola
S-Record format, which is what the download function in the Host Interface Protocol requires.

Either launch this function through the GUI that is provided to load the *.s99 file into the MSP430, or
implement your system host to support the download protocol as specified earlier in this document.

For more information on the software boot loader and download process, refer to the Host Interface
Protocol and Software download sections of the TPS2383 PoE Firmware User's Guide (Texas Instruments
Literature Number SLVU195).

4 BSL

The BSL (Bootstrap Loader) on the MSP430 is a fail-safe mechanism by which you can update the image
in flash memory on the MSP430. This is used primarily in production and not in prototype systems.

The difference between this mechanism and the software boot loader is that this uses dedicated pins on
the MSP430 to start the download procedure.

For more information on the hardware BSL, refer to the application notes for the MSP430.

5 GUI

To use the GUI with the reference design on a new machine, you simply need to copy the executable
(.exe) file to your machine.

In some cases, new machines will need some Microsoft Active-X communication controls installed on
those machines. If this is the case, you will see pop-up messages stating errors referring to
MSCOMM32.0CX or something similar.

If this happens, contact your Texas Instruments support representative.
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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.

TI 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 TI 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 TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI 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 Tl for that product or service
voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, Tl will not be responsible for any failure to meet such requirements.

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

Products Applications
Amplifiers Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP fisp t.con] Broadband [Www it.com/broadband
Interface Digital Control
Logic [ogic.ficom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
RFID Telephony [pww ir-com/telephony
Low Power Video & Imaging [vww fi.com/vided
Wireless

Wireless [vww Ti.com/wirelesd
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