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Summary
This document will demonstrate, through examples, how to implement the command set of the Digital Front End Crate Controller.   Several of the more common command sequences will be described as well as instances when the various commands could be used.  For more information on the command set see engineering note 20000629b.

Crate initialization
Initializing the crate is the easiest and fastest way to get things up and running.  All the daughtercards are loaded from the compact flash in about 3 minutes with only one command.  To accomplish this each file from #1-40 or #41-80 (blocks A and B) must be for a different daughtercard.  This is because the initialize crate command goes through each file and loads it using the auto write file to backplane command.  If the files aren’t individual than some daughtercard will get loaded more than once and some won’t get loaded at all.  The initialize crate command also checks the file loading process for errors.  If there is an error it will retry up to three times and than exit the routine.  If the routine exits due to an error, the error bit in the status register will be set and the nature of the error along with the motherboard/daughtercard address will be present in the error word.  Below is a sample list of the 1553 commands used to implement this operation.

Action
Comment

Write 0000h to sub-address 16
Set the address pointer to the DFEC status word



Read 1 word from sub-address 17
Read the DFEC status to be sure it’s in sleep mode



Write 0041h to sub-address 17
Since the address pointer was automatically incremented (after the read) to the first command word (01h), the initialize crate file B command (41h) can now be loaded.

Read 1 word from sub-address 18
Issue the “GO” signal to start the command



Write 0000h to sub-address 16
Point to the DFEC status word



Read 1 word from sub-address 17
Read the status word to check for sleep bit.  Repeat these two commands until the SLP bit is set.  Once the SLP bit is set then check the ERR bit.  If the error bit is not set then the routine is done.



Write 0020h to sub-address 16
Point to the error word if the error bit is set



Read 1 word from sub-address 17
Retrieve the error word for decoding

It must be noted that if there is an error, the motherboard that had the error will still have the lower bit of the file version tag stored on it.  This makes it possible to verify the file that was trying to be loaded into the daughtercard. 

This command sequence can be used to load the daughtercards after power up.  It is also useful for changing from one set of configuration files to another, for example from a calibration set of files in block A (#1-40) to a detection set in block B (#41-80).

Single file load
This command configures a single daughtercard rather than the whole crate.  There are two different versions of the command.  The first is an automatic version, which uses the file’s version tag to determine which MB/DC to load.  The second is the expert version, which allows the user to specify which MB/DC the file is loaded to.  The error checking is identical to that of the initialize crate command.  Below is the sequence of commands showing both versions used in a multiple command string.

Write 0000h to sub-address 16
Set the address pointer to the DFEC status word.

Read 1 word from sub-address 17
Read the DFEC status to be sure it’s in sleep mode.

Write 16C3h to sub-address 17
Since the address pointer was automatically incremented (after the read) to the first command word (01h), the expert file load command (C3h) can be load with a file argument of 22 (16h).  Note C3h is 43h with the multiple command bit set to indicate a command following this one.

Write 0068h to sub-address 17
Write the MB/DC address argument in the next command word.  Set for slot 13 top daughtercard.

Write 0342h to sub-address 17
Write the automatic file load command (42h) into the next command word with a file argument of 3.



Read 1 word from sub-address 18
Issue the “GO” signal



Write 0000h to sub-address 16
Point to the DFEC status word



Read 1 word from sub-address 17
Read the status word to check for sleep bit.  Repeat these two commands until the SLP bit is set.  Once the SLP bit is set then check the ERR bit.  If the error bit is not set then the routine is done.



Write 0020h to sub-address 16
Point to the error word if the error bit is set



Read 1 word from sub-address 17
Retrieve the error word for decoding

These commands are obviously useful if only one or two daughtercards need to be changed or reloaded.  The expert mode can be useful but also dangerous because it allows the loading of a configuration file onto a daughtercard that it was not designed for.

Returning the File Version Tag

A file version tag is contained in the first two bytes of a file and it provides a 6-bit MB/DC address as well as 10 bits for a user defined version number.  The format is shown below.
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There are two was to view the version tag, both involve returning the version tag into the version tag word (address 21h) of the dual port ram.  The first way reads the version tag directly from the specified file in the compact flash card and returns both bytes of the tag.  The second way returns only the second byte of the tag, but it reads it from the file currently loaded on the specified motherboard/daughtercard.  A sample command sequence is shown below.

Write 0000h to sub-address 16
Set the address pointer to the DFEC status word.



Read 1 word from sub-address 17
Read the DFEC status to be sure it’s in sleep mode.



Write 2648h to sub-address 17
Since the address pointer was automatically incremented (after the read) to the first command word (01h), the compact flash file version command (48h) can be load with a file argument of 38 (26h).



Read 1 word from sub-address 18
Give the “GO” signal to the DFEC



Write 0000h to sub-address 16
Set the address pointer to the DFEC status word.



Read 1 word from sub-address 17
Poll the DFEC status to wait for it to go into sleep mode.  Repeat these last two commands until it is done.



Write 0021h to sub-address 16
Point to the file version tag word



Read 1 word from sub-address 17
Get the returned file version tag

These command can be used to verify which files are loaded on which motherboards as well as the files residing in the compact flash memory.  The backplane file version command is also useful for verifying errors in file loading operations because the version tag is loaded into the motherboard’s memory whether the file loads correctly or not.

Writing files over the 1553 interface 

While not the preferred way of changing files due to slow speed, the ability to update the files in the compact flash memory from 1553 is important.  Care must be taken however due to the limited memory available in the 1553 interface.  The compact flash memory requires data to be transferred in 512 byte sectors, therefore 256 words are set aside in the dual port ram (address 100h-1FFh) to act as a sector buffer for the compact flash.  Important:  Data words are arranged in a low-byte high-byte fashion.  This means that byte 0 of a sector will be in the low-byte of word 100h and byte 1 will be in the high-byte of word 100h.  Below is a sample sequence for transferring a file to the compact flash.

Write 0000h to sub-address 16
Set the address pointer to the DFEC status word.

Read 1 word from sub-address 17
Read the DFEC status to be sure it’s in sleep mode.

Write 3DC4h to sub-address 17
Load the write file to compact flash command (C4h) into the first word of the command block (01h) with a file argument of 61 (3Dh).  Note: C4h is 44h with the MLT bit set to indicate a command following this one

Write 3D48h to sub-address 17
Load the command to return the file version tag from file 61 (3Dh) in the compact flash.  This is done to verify the file was loaded correctly.



Write 0100h to sub-address 16
Point to the sector data buffer



Write the first 512 bytes (256 words) of the file to sub-address 17
Load the first sector into the data buffer for transfer to the compact flash.



Read 1 word from sub-address 18
Give the “GO” signal to the DFEC to initiate the command.



Write 0000h to sub-address 16
Point to the status word



Read 1 word from sub-address 17
Get the status to poll the DRQ bit.  Repeat these last two commands until the DRQ bit is set. 



Write 0100h to sub-address 16
Point to the sector data buffer



Write the next 512 bytes (256 words) of the file to sub-address 17
Load the next sector into the data buffer for transfer to the compact flash.



Repeat the last 4 commands for a total of 3172 sectors at which point the DFEC will set the SLP bit instead of the DRQ bit.


The SLP bit indicates that all the sectors for the file were received and in this case (due to the multiple command string) it also indicates that the file version tag has been returned.



Write 0021h to sub-address 16
Point to the version tag word



Read 1 word from sub-address 17
Read the version tag for verification



Due to the comparatively large overhead as well as the minimal bandwidth of the 1553 bus, this command is not recommended when it is possible to load files by other means (dumping them directly onto the compact flash card from a computer).  It is however useful for making minimal changes while the detector is in operation because speed is not an issue and it does not effect the operation of the motherboards.
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