3

[image: image1.png]



Engineering Note

Nicholas Weydert

Date:  29 June 2000

Rev. Date:  7 August, 2000

Project:  Digital Front End Crate Controller

Doc. No:  2000 06 29a

Subject:  1553 Protocol with the DFE Crate Controller (DFEC)

Ram Access

The DFEC interfaces with the 1553 bus by utilizing a 512 x 16 dual port ram.  Control of the DFEC via the 1553 bus is relatively simple and is accomplished by using only three 1553 sub-addresses in the RT.   The first sub-address (16) accesses the ram address pointer and the second sub-address (17) is used as the data register.  The final sub-address is (18) is used in the DFEC command execution process.  Ram accesses are made by simply by setting the address pointer to the desired location and then performing a read or write operation on the data register.  After a read or write operation is completed the address pointer is automatically incremented to facilitate multiple reads and writes


Example:  Reading ram addresses 56h through 5Dh

1.  Write one word with a value of 0056h to RT sub-address 16.

2. Read Eight words from RT sub-address 17.

Memory Map  
The dual port memory is split up into several sections for use by the DFEC board.  The divisions include one word for a status register, a block of 31 words for commands to be passed to the DFEC, various status and error words including a status block, and a sector long data buffer.  These three sections are arranged as shown below.
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                      31 words
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    Sector Data Block   100h -1FFh
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Figure 1:  Dual Port Ram Address Map

note:  not to scale

Status Block   80h - A7h

40 words

Reserved

A9h - FFh

Error and Return Registers

4 words

24h - 7Fh

Reserved


The lower byte of the Status word is reserved for the DFEC to report it’s current operating status.  The upper byte is a general 8-bit register and is used to return the information requested from the low-level register access commands.  The next block of ram is dedicated for passing instructions on to the DFEC board.  This block is 31 words long, which allows 31 words worth of instructions to be stored for sequential processing.  Further information on the DFEC commands is available in engineering note 20000629b.  The data buffer block is for transferring data to and from the Compact Flash peripheral on the DFEC board.  It is a sector long (512 bytes) because the Compact flash requires the data being transferred to be in sector segments. 

Status Reporting 

Reporting of the status for the various peripherals is accomplished through the use of a few information return registers as well as a status block for the individual motherboards and daughtercards.  The return registers start at address 20h and include:  an error word (20h) for returning error codes, a file version tag word (21h) for returning the 2-byte version tag from a file, a compact flash status word (22h) of which only the lower word is used, and a compact flash diagnostic word (23h) also only the lower byte.  The Status block starts at address 80h and has two words for each motherboard for a total of 40 [image: image3.wmf]Upper Byte
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Bottom Daughtercard Status

Slot 4

Unused

Motherboard Status

84h - 85h

Top Daughtercard Status
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words ending at A7h.  The structure for each motherboard’s two words is shown below.

Figure 2:  Status Block Structure

The rest of the motherboard status words follow the same pattern as above.  The individual bytes returned are the status bytes reported by each motherboard’s CPLD.  The format for these bytes can be found in engineering note 20000128a.

Status Byte

SLP
BSY

DRQ



ERR

Figure 3:  Status Byte Structure

SLP:  This bit indicates the DFEC is in its idle mode and is ready to accept commands.

BSY:  This bit indicates the DFEC is currently processing commands.  It is not able to respond to further instructions.  Issuing commands while the BSY bit is set can cause unstable operation and loss of data.

DRQ:  This is the data request bit.  It is set by the DFEC to indicate that data should be either transferred to or from the sector data buffer.  Clearing this bit through the 1553 interface indicates the data transfer is complete and the DFEC can continue with its command cycle.  

ERR:  This is the error bit and it is set to indicate the presence of an error on the DFEC board.  Errors might include an invalid command or a peripheral timeout.

The greyed out bits represent bits that are unused.

Design Considerations

1. While the automatically incrementing address pointer is useful for multiple reads and writes, polling routines must reset the address pointer each time a read is done to prevent reading the next word in memory.

2. A sequential command chain that includes more than one backplane register read will only return the last register’s contents due to the fact that there is only one general 8-bit register to return the contents. 
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