FINDER SL13 PROTOTYPE pc BOARD  TESTING “notes”


S. Holm 7/16/98





The following pages should contain information on how to setup and test the FINDER SL1/3 prototype pc board. The first section contains a description of the various PROM and FLASH RAM  devices and the different designs that have been done for them. The second section contains information on how the various tests are performed. Consulting the FINDER SL1/3 





Finder SL13 PLD pc board  PROM -  FLASH RAM  locations and descriptions:





The format is such that the name along with the physical location and type are listed first followed by the different designs along with their version - revision, checksums and date where applicable. The bold print stipulates that these designs change for the various testing schemes.





VME interface U11 


Xilinx 17256D serial configuration PROM


Veribest design name - VME_SLAVE13


Latest Version/Revision - Ver. 12/Rev. 1 


Checksum/Date -  759376  6/1/98


Note - 


Control register U10 


Xilinx 17128D serial configuration PROM


Veribest design name - Conrtol2


Latest Version/Revision - Ver. 6/Rev. 1 


Checksum/Date -  3df8d5  6/1/98


Note - This design requires a /CDF_HALT signal going high to start the Input Alignment FPGA’s loop_enable signal.


Previous Version/Revision - Ver. x/Rev. x 


Checksum/Date -  3e04cf  2/24/98


Note - This design does not require a /CDF_HALT signal going high to start the Input Alignment FPGA’s loop_enable signal.


Error Register U9 


Xilinx 17256D serial configuration PROM


Veribest design name - Error1


Latest Version/Revision - Ver. 9/Rev. 1 


Checksum/Date -    2/7/98


Note - 


L2Header U6 


Xilinx 17128D serial configuration PROM


Veribest design name - L2Header


Latest Version/Revision - Ver.2/Rev. 1 


Checksum/Date -    3bd93d 2/24/98


Note - 


Download U3 


Xilinx 17128D serial configuration PROM


Veribest design name - Download


Latest Version/Revision - Ver. 7/Rev. 1 


Checksum/Date -  This program is not used.  


Previous Version/Revision - Ver. 2/Rev. 1 


Checksum/Date -  3d69d6  2/24/98


Note - This design will correctly download the SL13 programs from Flash RAM. It will not download a diagnostic program from Flash RAM.








Reset U17 


Mach 211 PAL


Veribest design name - 


Latest Version/Revision - 


Checksum/Date -    b46c 3/5/98


Note - 





Alignment Input U26 


AMD AM27C040 PROM


Veribest design name - xft_inp


Latest Version/Revision - Ver.2/Rev. 1 


Checksum/Date -    


Note - 


Veribest design name - capure_inp


Latest Version/Revision - Ver.2/Rev. 1 


Checksum/Date -    


Note - A combination of word 0 and beam 0 will trigger the capture of data in the RAM block. The loop mode bit(csr bit 28) must be set to enable the capture. 


The normal and capture design are both loaded into this PROM at the present time with the capure_inp being in the diagnostic section of the PROM. 





If used with the Mezzanine board the input 0 bit will need to be added in to give a stable trigger location.





Veribest design name - diag_input


Latest Version/Revision - Ver.2/Rev. 1 


Checksum/Date -    7846c72 7/8/98


Note -  A counter will start looping when a loop mode bit(csr bit 28) is set. The counter will recycle until the loop mode is removed. Remember that csr bit 27 is the operate bit for the finder chip.


The normal and driver design are both loaded into this PROM at the present time with the driver being in the diagnostic section of the PROM.








Pixel Driver SL1/3 U31


Altera EPC1 PROM


Altera design name - pix_sl13.pof


Checksum/Date -    5/29/98


Note - Normal Pixel Driver design that receives pixel information from the FINDER and sends it to the channel link device. This design contains the pixel pipeline.





Pixel Driver Diagnostic U38 


Altera EPC1 PROM


Altera design name - pxrcv_3.pof


Latest Version/Revision - 


Checksum/Date -    6/8/98


Note - Configured as a 256x32 RAM block that receives data from the FINDER. Needs the clock select bit(29) on to enable loop and will start fill of RAM block on a (W0 and Start) signal from the FINDER.





Altera EPC1 PROM


Altera design name - pxdrv_3.pof


Latest Version/Revision - 


Checksum/Date -    


Note - Configured as a RAM block that drives data to the channel link devices. Needs a clock select bit(csr bit 29) to enable counter which generates the address lines for the RAM block. The address lines will recycle until csr bit  29 is set low. 





FINDER 


Flash RAM U14


Altera design name - fndsl1_4.hex


Latest Version/Revision - 


Checksum/Date -  6/23/98  


Note - Normal Finder design the # is replaced with the super layer number. The 4 means that the file contains four .pof files.


Flash RAM U13


Altera design name - fndsl3_4.hex


Latest Version/Revision - 


Checksum/Date -   6/23/98


Note - Normal Finder design the # is replaced with the super layer number. The 4 means that the file contains four .pof files.


Altera design name - fndrcv_4.hex


Latest Version/Revision - 


Checksum/Date -    


Note - Finder design that configures the FINDERs as receivers. The FINDER RAM block 256x27 receives information(24 core wires and B0, W0, Error) from the Alignment chips and stores the information every 33ns. The RAM block(256x32) is also R/W thru VME. The Clock Select bit(csr bit 29) in the control register must be on to enable the receiving of data from the alignment chip. The RAM block will start filling after the clock select bit is on and the combination  of  W0, B0 Wire input 0, and operate bit are on together. The RAM block will fill one time. A reset will allow the RAM block to be refilled.


Altera design name - fnddrv_4.hex


Latest Version/Revision - 


Checksum/Date -  6/23/98  


Note - Finder design that configures the FINDERs as drivers. The FINDER RAM block 256x32 R/W thru VME and also will drive the Pixel Driver chips with the 15 LSBs of the RAM block. The Clock Select bit(csr bit 29) will start a counter which will cycle the address lines of the RAM block which sends its contents thru the pixel output pins to the Pixel Driver chip. Setting csr bit 29 low will stop the loop.


�
TESTING - 





Rod Kliens software “XPO” should  be used to initially debug the board for problems. The XPO software is  capable of testing all the registers on the board with the correct selection within the software. The software will also enable an individual to test down to the bit level when problems develop.


Software has also been written that allows us to test the FINDER functionality and timing.  At the present time(6/98) we are using the board in two different test configurations. The first configuration tests the FINDER board and its ability to receive and process information from TDC/Mezzanine card via ANSLEY cables. The second configuration tests the ability of the FINDER board to respond to CDF signals and its implementation of wire and pixel information.  Eventually a LINKER board will be incorporated into these two configurations as an extension of the FINDER-LINKER algorithm, this will allow us  to test the transmission of data thru the channel link devices between the two boards. 


 	Within these two test configurations there are four PLD’s that may need to reconfigured depending on the mode of operation:  “ Control, Input/Alignment, Finder,  and Pixel Driver”. If  the tester is not sure what is loaded in the PLD’s the correct design will need to be downloaded(Flash RAM or PROM) and forced into the PLD.








CONFIGURATION 1. - Used with the TDC-Mezzanine Ansley cable  combination to capture data:





Capture wire data at the INPUT/ALIGNMENT chip every 22ns.


Finder and Pixel Driver are not used.


The “Control FPGA” prom U10 must be the “2/24/98” design. The diagnostic loop_mode signal within the control register is not controlled by the CDF_HALT/ and CDF_B0 signals.


The “Input/Alignment FPGA” prom U26 must be the “inpt/capt 6/3/98” design. With this design the input alignment chips will have to be placed in diagnostic mode(capture)  and forced to that mode via the control register.





At the present time the system works as follows: The TDC/Mezzanine card is running(the GUI developed by Ken Bloom) and sending a pattern(set on the GUI) on the Ansley cables. The Input/Alignment chip will capture the wire information sent by the Mezzanine card when the control register “input alignment section - loop mode”(csr bit 29) is toggled on and then off. The first 64 22ns slices of wire information following a combination of  “Beam 0, Word 0 and Input Wire 0 Prompt”  being on will be stored in the RAM block within the chip. The 64 slices can then be read out thru VME.





Capture wire data at the Finder chip every 33ns after it is aligned in the INPUT/ALIGNMENT chip.


Pixel Driver is not used.


The “Control FPGA” prom U10 must be the “2/24/98” design.


The “Input/Alignment FPGA” prom U26 must be the “inpt/capt 6/3/98” design. With this design the Input/Alignment  chips will be in normal mode and not in diagnostic mode.


The targeted Finder(SL1 or SL3 or both) Flash RAM will have to be erased and reloaded with the hex file that contains the Finder Receiver design. This file will be called Fndrcv_4.hex and should reside on the machine that the VME162/167 is operating from.





The procedure for loading the Finders with a new program is as follows: Using R. Kliens software “XPO”  go to the SL13 control register and set the “Enable VMEbus download of Flash RAM bit”(csr bit 14). Exit the control register and got to the SL# Flash RAM data register menu. Erase the Flash RAM then load it with the fndrcv_4.hex file. The software will ask if this is for a real or diagnostic design - enter r for real. Once the screen return the download done statement return to the control register and reset the  “Enable VMEbus download of Flash RAM bit”(csr bit 14). Toggle the “Finder Section - Force Program of SL# Finders” (csr bit 23 or 24), this does the actual download of the Flash to the Finder. The control register will show a “1” across from the respective PLD name if the design is done reloading. This takes a few seconds. Also the front panel green LED will turn on when all PLD’s return a done programming signal.





At the present time the system works as follows: The TDC/Mezzanine card is running(the GUI developed by Ken Bloom) and sending a pattern on the Ansley cables. The FINDER will capture the wire information processed by the Input/Alignment chip when the control register “clock select”(csr bit 29) is toggled on and then off. The first 256 33ns slices of wire information following a combination of  “Word 0 and Input wire 0 Prompt” being on will be stored in the Finder chip. The 256 slices of wire information can then be read out thru VME.





Capture pixel information in the Pixel Driver after the wire information is converted into pixel information in the Finder chip.]


The “Control FPGA” PROM U10 must be the “2/24/98” design.


The “Input/Alignment FPGA” PROM U26 must be the “inpt/capt 6/3/98” design. With this design the input alignment chips will be in normal mode and not in diagnostic mode.


The targeted Finder(SL1 or SL3 or both) Flash RAM will have to be erased and reloaded with the hex file that contains the Finder design if they were changed to a different design.  This file will be called Fndsl#_4.hex and should reside on the machine that the VME162/167 is operating from. The procedure for loading the Finders with a new program is presented above.


The Pixel Driver chips will need to be configured as receivers. The design resides in a PROM and can be in one of two locations: U31 or  U38. If the PROM labeled pxrcv_3 is located at U31 then nothing will need to be done. The Pixel Driver chips should have the Receiver design loaded. If the PROM labeled pxrcv_3 is located at U38 then the chips will have to be forced to that program as follows: In the control register set bit 18 and toggle bit 20 to force the program in the PROM to be downloaded to the Pixel Driver chips.





At the present time the system works as follows: The TDC/Mezzanine card is running(the GUI developed by Ken Bloom) and sending a pattern on the Ansley cables. The FINDER will capture the wire information processed by the Input/Alignment chip and convert it to pixel information when the control register “clock select”(bit 29) is toggled on and then off. The first 256 33ns slices of pixel  information following a combination of  “Word 0 and Input wire 0 Prompt” being on will be stored in the Pixel Driver chip. The 256 slices of pixel information can then be read out thru VME.





CONFIGURATION 2 - Used with the TSIE board to test the Pipelines of the FINDER and Pixel Driver.





Phil Koehn’s Java software is used exclusively in this test configuration.


The “Control FPGA” PROM U10 must be the “6/1/98” design. The diagnostic Loop Mode  signal is controlled by the CDF_HALT/ and CDF_B0 signal.


The Finder  design should be the normal operating design. The Finder Flash RAM should be loaded with the “fndsl#_4.hex” files.  If an individual is not sure of the design in the Finders the Flash RAM should be reloaded with the correct file and the Finders should be downloaded(forced).


The Pixel Drivers design should have the normal operating design. The PROM in U31 should be labeled “pixsl13”. 


The TSIE board will generate a CDF_HALT/, LVL1 Accept and LVL1 Address at a certain time after an execute is acknowledged. The INPUT/ALIGNMENT chip is configured as a RAM block and loaded with wire information that can fire masks to turn on predetermined pixels. The wire and pixel information is run thru their respective pipelines and stored in buffers when the LVL1 accept signal is received by the Finder board. The INPUT/ALINGMENT chip is given a LOOP enable  signal from the control register(via VME) that is synchronized with the CDF_HALT/  and CDF_B0 signal.  I still need to implement the  B0 signal into the design so that the Finder and Linker boards operate the same way(6/30/98). 


Phil has generated various files that load the Input/Alignment chips with the correct wire information. The Java window performs all the operations of setting the correct registers in the Finder and Pixel Driver such as pipeline depth and also toggle the loop_en bit in the control register. The tester only needs to click the correct buttons on the JAVA window.





CONFIGURATION 3 - Used with ANSLEY DRIVER BOARDS


CONFIGURATION 4  - Used with CHANNEL LINK BOARDS





