Introduction

This program incorporates OpenTCP adapted for the ColdFire processor MCF52233 residing on the M52233DEMO board. The following applications are enabled in the OpenTCP suite:

1. HTTP provides a simple web page demo that can be modified with your own HTML enhancements.

2. A TCP server demo that receives text data and writes it to a Vinculum flash drive.

3. Responds to ping messages using ICMP.

4. Uses DHCP to obtain an IP address from a DHCP server. If it can’t find one after a certain timeout period, it assigns a fixed IP address.

5. Uses ARP to keep and refresh IP address on the local network in its cache.
Several other applications are available but they are not implemented in this demo program.

The main loop performs a task dispatcher function. It hands over CPU resources to each task in turn. The tasks must return quickly to the main loop to allow all other tasks to run. OpenTCP is non-blocking. The examples show additional modules that also follow this philosophy. Several methods for implementing state machines are also demonstrated.

During initialization UART0 is used to display status messages. It runs in polling mode. Before entering the main loop, UART0 and UART1 are initialized to run in interrupt mode. This makes them non-blocking. UART0 is used for diagnostic messages and UART1 is used for communications with the Vinculum VDRIVE2.

The QSPI is connected to an accurate clock/calendar chip from Maxim.

Wiring Diagram

Although you can connect your PC to the demo board using a cross-over cable, it’s more convenient to use a router and straight-through cables. A router has multiple ports and you can build a small local network. I used a Linksys router but I am sure that other manufacturers’ routers will work also. My first router is a Linksys Model Number BEFSX41. It has 4 port in the back and has a DHCP server to issue IP addresses to devices attached to it’s local ports. It also does auto-negotiation with the attached devices to set the highest Ethernet speed (100Mbps in this case). The second router I use is a Linksys Compact-G Broadband Router Model Number WRT54GC. It also has a DHCP server but doesn’t seem to do auto-negotiation. I had to modify the Ethernet initialization routine to time out and force a configuration on the Ethernet port. It does have one new feature that the older router does not have. It can be set up to always issue the same IP address to attached devices based on their MAC address. This is kind of handy if your application needs a fixed IP address but you want to operate on a DHCP network. It also has wireless capability and your PC can be located remotely from your development system.

The rest of the hardware is connected to the demo board expansion connector J1 using jumper wires. (See photographs and Wiring Diagram in the zip file).

The Vinculum module requires a 5 volt power supply. There is no 5 volts to be found on the M52233DEMO board so I had to use an external supply.

Code

This demo project is based on an application I had to store data from a sensor device that sent information over an Ethernet cable. This device sent a packet with a sequence number preceding the data and expected an acknowledgement of the data packet with the same sequence number.

i.e.
- device to logger: <sequence number>,<data>

- logger to device: ACK,<sequence number>

This data payload was embedded in a TCP message over IP using Ethernet as the hardware interface.

I looked at the demo project that came with the M52233DEMO board and decided that it was too complicated for me to figure out. Since I had already worked with the MC9S12NE64 and OpenTCP, I decided to implement these routines into my project.
I used the CodeWarrior for ColdFire V6.4 for the compiler. It works a little better than the CodeWarrior CW12_V4.6 that I used with the NE64. It’s also not limited to 32 files that I ran into with the NE64. However, the editor is still atrocious as it keeps inserting tabs and spaces randomly all over the place.

Communicating with the Demo Board

Assuming that the DHCP server assigned the demo board IP address 192.168.1.2, open a DOS window and type in at the prompt: ping 192.168.1.2. You will get 4 transmissions and 4 replies using the ICMP protocol.

Open your web browser and enter in the URL box 192.168.1.2 and a sample web page will be served.

Use the supplied TCP client software (ServerTest.exe) to send some data to the demo board. The text should be stored into the flash drive inserted into the Vinculum. The entire project is included in the zip file and I used Delphi 7 to compile it.

Diagnostics

UART0 is used for diagnostic messages while developing code. You will notice that there are several commands implemented to display variables and other things from the processor. However, you must use a terminal emulator to send commands and receive responses on the UART0 port. HyperTerminal is not a good program to do this with. The old Terminal.exe program from earlier versions of Windows is a lot better for debug work. It allows you to send control characters from the keyboard and it has a Function Key facility that can be set up with pre-defined command sequences and be invoked with a click of the mouse. In case you don’t have Terminal.exe, I have included it in the zip file. When you start Terminal.exe, click on File, Open... and select 19K2COM1.TRM. If your COM port is other than 1, change it in the Settings, Communications... dialog box. You will notice the Function Keys at the bottom of the window. These are the commands that are implemented in the UART0 code and can be sent with a click of the mouse. You can change the commands and add more of them by clicking on Settings, Function Keys.... Terminal.exe only supports baud rates up to 12,200, unfortunately.
Conclusions

The ColdFire processor is a powerful CPU with lots of peripherals embedded inside the module. The 80-pin version implemented on the M52233DEMO board has adequate capabilities with 2 UARTs. The Ethernet MAC and PHY work well and having all of the hi-speed devices integrated inside the chip allows for a simple PCB design. The embedded P&E Multilink USB module provides a very convenient way of loading development code and can power the board from the PC power supply over USB. All this for $99, how great is that!!

I hope that this program example will provide a starting point for your own application.
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