Board Differences

One primary differences between the LM3S9B96 that we received in week 9 and the LM3S9BN6 that we received in week 13 in respect to the EIA is that the LM3S9B96’s Ethernet Controller has the Media Access Controller (MAC) Combined with a built in Physical Layer Entity (PHY) where as the LM3S9BN6’s Ethernet Controller has a MAC on board the microcontroller and is configured to be connected to an external PHY. In the EIA the external PHY is the TLK100. This difference is illustrated in figure XX.
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Another important difference is that the LM3S9BN6’s Ethernet Controller is configured to handle MII where as the LM3S9B92 is not. The EIA uses the MII to communicate between the Microcontroller and the TLK100. Specifically the read and write operations that are performed to access the resisters on the TLK100 use the MDIO and MDC lines. This critical difference is illustrated in figure XX. In particular notice that the signals on the right half of the LMS39BN6 board match the MII signals.
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Programming the Integrity checks on the TLK

In order for the TLK100 to perform the integrity checks it has to be configured to perform cable diagnostics. This was done by writing C code in the IAR workbench and downloading the program to the microcontroller on the development board. Programming the TLK100 involved writing functions that merged logic from two difference sources. The first source is the TLK100 Sample Code [refXX] that is written for use with SmartBits hardware. The second is the libraries of the ek-LM3S9B92 development board that is part of the IAR workbench. 

When the “Start” button is pressed on the GUI the program enters an interrupt service routine that calls a function to perform the cable diagnostics. This function begins by establishing a connection between the MII on the Microcontroller’s Ethernet Controller and the TLK100. Once the connection is established, the program can reset the registers on the TLK100, make the initial link setup with the connected Ethernet line and perform the initial configurations on the TLK100. Once the configuration is complete the program can run the integrity checks TDR, ALCD and DSA and return the results. Each configuration and test is isolated in its own function for maintainability. 
All the initializations and tests are performed by accessing the TLK100 registers using read and write functions. The read function takes two parameters a physical identification number and a 5-bit register address. The write function takes these same two parameters plus a 16-bit number for the data to be written. Both of these functions accesses the Ethernet Controller’s MAC which contains two serial signals used for the operation Management Data Clock (MDC) and Management Data Input/Output (MDIO). The MDC clock has a maximum frequency of 2.5MHz. Since the Microcontroller operates at 16MHz the clock is divided and programmed into the MDC using the MACMDV register. The physical address is programmed into the Ethernet MAC Address register (MACMADD). For write operations the function stores the data in the Ethernet MAC Management Transmit Data register (MACMTXD). The register address that is passed into the function is programmed into the Ethernet MAC Management Control register (MACMCTL). In the read function the data is read from the Ethernet MAC Management Receive Data register (MACMRXD) and returned. These functions are completed listed in appendix XX.   

 The TDR function first initializes the extended TDR registers. Then it sets the output to be an iteration of TDR (The TLK100 can store up to 5 sets of TDR results) by writing the intended result to bits 8-10 of the Cable Diagnostics Control Register (CDCR). It then sets bit 12 high in order to start the TDR test. While the test is running the program waits until bit 13 on the Cable Diagnostic Status Register (CDSR) is high signifying that the test has completed. The function then reads bit 14 of the CDSR which will be set if the test has failed. If the test completed without failure then the results are read from the CDRR and manipulated to calculate reflections and impedance. The calculated values are returned to the GUI for display. 

The ALCD and DSA function operates in a similar fashion. It first makes the initial configurations for the tests. Then it writes a 6 to bits 8-10 on the CDCR in order to select ALCD length to be stored in the CDRR. Next, the function sets bit 13 of the CDCR high in order to start the ALCD/DSA test. The function then waits for bit 15 to be set high signifying ALCD/DSA is complete. The function then reads the values from the CDRR and returns the data for the GUI to display. These functions are completed listed in appendix XX.      
The problems involving this program involved the interaction between devices at the hardware level. When Using the  EthernetReadPHY() and EthernetWritePHY() functions the it appears that the TLK100’s registers are not be accessed. This theory is shown by a test where a given register is read, written too and then read again. Every test involving every plausible combination of Physical IDs and register addresses returned the same value after the write as before the write. One area that could be edited was the physical ID. When this value was programmed as the ETH_BASE (0x4004800) every register read 65535 which is the value when all 16 bits are set high. Another test run was checking all the physical IDs from 0 to 31 because the Microcontroller is capable of being connected to up to 32 physical devices at one time. For this the results starting the counting at the Ethernet base remained the same. Another possible source of this error was the hardware connection. Disconnecting the MDIO had no effect on the reading, therefore the function was not being performed properly. A method of solving this problem was setting the MACMADD (referred to on the previous page) before the calls to the read and write commands. Here is the line of code demonstrating this:

HWREG(0x40048028) =0x00000001;   
This command sets the value of the MACMADD (0x40048028) to 1 which is the physical address of the TLK100 as determined by the fact that when writing to this the registers were properly affected as demonstrated by reading the values written after that write. 
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LM3S9B92 Ethernet Controller Block Diagram





LM3S9BN6 Ethernet Controller Block Diagram








