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1.0 Introduction





The TESTCLK module is designed to allow the user to work with cards that require the signals from the CDF clock and the TSI, in a test crate where one or both of these facilities are not available. The TESTCLK is meant for use in teststands for prototype or production checkout and it will not be used in the final system.





¥	The CDF Clock Emulator simulates the sequence for CDF_CLK, CDF_CLK~, CDF_B0~, CDF_BC~ and CDF_ABORT~, as they would normally be generated by the CDF clock.


�The Clock Emulator can either drive these signals through a cable connected to the front panel to a TRACER module, or can drive the backplane directly.  NOTE that the TESTCLK design assumed the use of differential PECL clock signals from the Master Clock - this definition is currently changing and so the port to new versions of TRACER may become obsolete.





¥	The TSI Emulator (ÒTSIEÓ for short) simulates the Trigger Supervisor Interface by generating a sequence of Level 1, Start Event Scan, Control, Calibration Enable words and empty frames (ÒsyncÕsÓ), downloaded by the user. The sequence can be up to 8k in length and can be played once, or retransmitted in a loop.


�The output of the TSIE can be sent to a TRACER through an optical interface on the front panel, or can be sent to the TSIE Backplane (ÒTSIE_BKPLNÓ) interface. The TSIE Backplane interface looks like the TSI interface on the TRACER. There is a SES register and a DONE register; signals which control the operation of other cards in the crate are asserted on the backplane.





2.0 The Clock Driver
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�
The clock driver portion of this module provides the user the ability to drive a pre-programmed set of clock gates as well as the 132ns CDF clock. A PROM is used to drive a set of clock gates which have been programmed to match expected operating conditions. The clock gating signals driven by the PROM output are CDF_B0~, CDF_BC~, and CDF_ABORT~.





The clock driver portion of the board may be enabled or not. If the clock is not enabled, it is assumed that there is an alternate source of the clock driving the backplane. The TSIE (Trigger System Interface Emulator) portion of the board must have a clock source if it is to operate.





The clock driver may be turned on in two modes. In the first mode, the user would assert bit 26 of CSR4. This bit would then cause the clock and gating signals to be driven to the front panel connector. A cable could then be run from the TESTCLK to the TRACER, which would then drive the clock and gates directly onto the backplane.





In the second mode, the user would assert bit 25 of CSR4. This bit allows the TESTCLK to drive the clock and gates directly on the backplane.





Also note that jumpers are installed on the CDF_CLK and CDF_CLK~ lines. These must be installed if the TESTCLK module is meant to provide the clock. If the clock is going to be driven by the TRACER or an equivalent, the jumpers must be left off.








3.0 TSI Emulator
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The TSIE provides the user with the ability to send any pattern of 9-bit TSI data words and empty frames, where one data word is transmitted every 66ns (twice the beam crossing rate). This pattern is stored in an 8k FIFO and can be played once or the TSIE can be set to retransmit the data in a loop.





The output of the TSIE can be sent to a TRACER through the optical interface on the front-panel, or can be sent to the TSIE Backplane Interface.





�
TSIE Control Register





The TSIE Control register, AKA CSR10, allows the user to control certain functions in the TSIE and, by decoding this register, to determine the status of the TSIE. Other control functions (TSIE_RESET, FIFO_RESET, TSIE_ENABLE) are controlled by CSR4.
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TSIE Control Functions





The TSIE_ENABLE bit (located in CSR4) allows the user to turn the TSIE on or off. When this bit it set, a state machine reads each word from the FIFO and strobes it into the Taxi input register. When the FIFO becomes empty, the state machine stops.





TSIE_DATA[8:0] represents the TSI data to be sent to the TRACER. TSIE_DATA[9], the ÒsyncÓ bit, tells the state machine to ignore the TSI data and transmit an empty frame instead.  





A sample TSIE_DATA[9:0] pattern is shown in Appendix B.  Note that TSIE_DATA[8:0] is defined by the document ‘Trigger Supervisor Protocols for Run II’ by the CDF Group/Yale University.  TSIE_DATA[9] is a bit used by TESTCLK to insert a TAXIchip Sync.  The user must have a good understanding of the above document to create a trigger pattern.    





The LOOP_ENABLE and FIFO_MARK bits (CSR10) allows the user to set the TSIE to transmit the same pattern in a loop. When the LOOP_ENABLE bit is set and the FIFO becomes empty, the state machine resets the FIFO read pointer to a previously saved location and begins transmitting the same data Òfrom the top.Ó Setting the FIFO_MARK bit causes the FIFO to store the current read pointer, but it is usually not necesary to use this function if the FIFO is reset before data is written to it. (Resetting the FIFO causes it to store the read pointer for the empty FIFO.)





The user should be aware that the TSIE will insert an single empty ÒsyncÓ frame into the data stream at the end of the FIFO data, while the state machine restores the read pointer. Usually, this means that the user will use an odd number of TSI data words and plan on using the empty frame as a level2 reject.





The START_WAIT bit (CSR10) allows the user to synchronize the operation of TSIE with other system components. When the START_WAIT bit is set, the TSIE state machine will not start transmitting data until the next BUNCH_0_MARKER is detected (the TSIE_ENABLE bit must also be set).





TSIE Backplane Interface





The TSIE_BKPLN bit (CSR4) controls whether the data read from the FIFO is sent to the TSIE Backplane interface. This interface emulates the TSI (receiving) interface on the TRACER. 





The TESTCLK module also has  Start Scan and Done Registers which will allow the user to check for a L2 Accept by reading the Start Scan Register and to clear it by writing to the Done Register.  Please note that there is no start scan/done interlock like there is in a normal system.  It is possible to program several L2 Accepts into the FIFO which will be able to overwrite each other without checking the state of Done.





When the TSIE Backplane Interface detects a Start Event Scan trigger word, event ID and SES buffer address data is written to the Start Scan register. The Start Scan bit is also set at this time. The VRC can poll the Start Scan register until the Start Scan goes high, then use the buffer address to read L2 data from a set of front-end (eg ADMEM) cards.





The TSIE Backplane Interface asserts the following data from TSI Level 1, TSI Control, and TSI Calibration Enable directly on the CDF backplane:
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In anticipation of the new CDF “VIPA” style crates, the following CDF trigger signals will be available through jumpers.  These jumpers (Sxx) should not be installed on any boards plugging into current CDF crates, because buffers will be destroyed.  





S15	RSVD_L1W0~		S24	CDF_CALIB3~


S16	RSVD_L1W1~		S25	CDF_CALIB4~


S17	RSVD_L1W2~		S26	CDF_CALIB5~


S18	CDF_STOP~		S27	CDF_CALIB6~


S19	CDF_TEST~		S28	CDF_CALEN~


S20	CDF_RUN~		S29	CDF_L2A_EN~


S21	CDF_SCN0~		S30	CDF_EVID0~


S22	CDF_SCN1~		S31	CDF_EVID1~


S23	CDF_SCN2~		S32	CDF_EVID2~


				S33	CDF_EVID3~�
TSIE Status Functions





It is possible to determine the state of the TSIE FIFO by decoding the FSDATA field, as shown in the following table:





� EMBED Word.Picture.6  ���





Note that fsdata[2:0] = 10X can be used to detect an Empty Fifo.





It is possible to determine the TSIE machine state (RS3..RS0) and whether a rising edge has been detected on the BUNCH_0_MARKER (start_bit), by decoding the contents of CSR10.





TSIE Clock Source
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The TSIE is driven by the CDF_CLK on the CDF backplane. This clock can come from one of two sources:





1. One source is the onboard 132ns clock. This is the same clock that drives the CDF clock emulator.


�The onboard clock is turned on if either the CABLE_CLK_EN bit is set (meaning that CDF Clock Emulator data is sent to the front panel) OR the BKPLN_CLK_EN bit is set (meaning that CDF Clock Emulator data is sent to the CDF backplane.��The onboard clock cannot drive the CDF_CLK and CDF_CLK~ unless a pair of jumpers (S13, and S14) is installed. (No TRACER module should be installed in the test crate when these jumpers are in place.)





2. The other source for CDF clock is over the CDF backplane, from a TRACER module installed in the same crate. (In this case, the CDF_CLK and CDF_CLK~ jumpers should not be installed on the TESTCLK.)





PLEASE Note that at any time only one clock driver or one CDF signal driver should be installed in a crate.  Multiple TRACER and TESTCLK combinations can damage buffers.  The safest method is to install only one TESTCLK or TRACER per crate. 





4.0  Alignment of Clock and Trigger Signals





A programmable delay tap allows the user to properly align the output of the CDF “TSIE” signals with the backplane CDF_CLOCK.  All CDF signals are required to be valid at least 10 ns before and after the rising edge of CDF_CLOCK.





Bits (18:16) in the Control Register allow the user to move the output of the “TSIE” signal in 7 ns increments, allowing for an adjustment range of 7 to 112 ns.  The user should check for proper alignment and adjust accordingly.


�
5.0  The Memory Map and Control Registers





YY00 0000	Diagnostic Register (32 bit Read/Write)





YY00 0004	Control (default state of all bits is zero)


			Bit	Function


			31	TSIE FIFO Reset


			30	Undefined


			29	TSIE  State Machine Reset


			28	TSIE State Machine Enable 


			27 	Enable Trigger Backplane Driver


			26	Enable Clock Cable Driver


			25	Enable Clock Backplane Driver


			24	Software Reset


			19-23	Undefined


			18	Programmable delay TSIE clock (2)


			17	Programmable delay TSIE clock (1)


			16	Programmable delay TSIE clock (0)


			0-15	Undefined





YY00 0008	SES Register (READ Only)


 			Bit	Function


			31	EVID 3


			30	EVID 2


			29	EVID 1


			28	EVID 0


			27	Undefined


			26	L2 Buffer address 1


			25 	L2 Buffer address 0


			24	Start Scan


			0-23	Undefined 





YY00 000C	Done Register (Write Only)


			Bit	Function


			31	Done


			0-30	Undefined


			


YY00 0010	TSIE Control Register


			See Appendix A 	


			


YY10 0020 - YY10 007F  	ID PROM (upper 8 bits)


YY40 0000 - YY40 007F	Constant PROM (upper 8 bits)


YY50 0000 - YY50 3FFF	Clock Gate PROM (upper 8 bits)


YY60 0000 - YY60 7FFF	TSIE PROM (upper 16 bits)


YY is the VME geographical address of the TESTCLK.


�





















APPENDIX A


TESTCLK Register Guide
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APPENDIX B


Sample TSIE Pattern


�



" Comment Line - Sample TSIE Pattern


H000    "L1 word - nothing active


H007    "Control word - set Halt


H000    "L1 word - nothing active


H00B    "Control word - set Reset


H000    "L1 word - nothing active


H013    "Control word - set TEST


H000    "L1 word - nothing active


H043    "Control word - set SCN0


H000    "L1 word - nothing active


H083    "Control word - set SCN1


H000    "L1 word - nothing active


H103    "Control word - set SCN2


H000	  "L1 word - nothing active


H023    "Control word - set RUN (releases Halt condition)


H000    "L1 word - nothing active


H005    "Calibration Word - set CAL0


H000    "L1 word - nothing active


H009    "Calibration Word - set CAL1


H000    "L1 word - nothing active


H011    "Calibration Word - set CAL2


H000    "L1 word - nothing active


H021    "Calibration Word - set CAL3


H000    "L1 word - nothing active


H041    "Calibration Word - set CAL4


H000    "L1 word - nothing active


H081    "Calibration Word - set CAL5


H000    "L1 word - nothing active


H101    "Calibration Word - set CAL6


H004    "L1 word - set L1A


H200    "sync


H008    "L1 word - set L1R


H200    "sync


H014    "L1 word - set L1A, L1B0


H200    "sync


H024    "L1 word - set L1A, L1B1


H200    "sync


H044    "L1 word - set L1A, RSRV1


H200	  "sync


H084    "L1 word - set L1A, L1W0 


H200    "sync


H104    "L1 word - set L1A, L1W1 


H200    "sync


H000    "L1 word - nothing active


H002    "L2 word


H000    "L1 word - nothing active


H006    "L2 word - set SESB0


H000    "L1 word - nothing active


H00A    "L2 word - set SESB1


H000    "L1 word - nothing active


H012    "L2 word - set RSVD


H000    "L1 word - nothing active


H022    "L2 word - set EVID0


H000    "L1 word - nothing active


H042    "L2 word - set EVID1


H000    "L1 word - nothing active


H082    "L2 word - set EVID2


H000    "L1 word - nothing active


H102    "L2 word - set EVID3


H000    "L1 word - nothing active


�
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Introduction:





The Testclk program is a software package that interfaces with a Testclk module via a Unix machine and a MVME162 VME Controller or directly logged into a MVME162 VME Controller. The Testclk program is compiled and linked with the vmeAccess V2.01 software written and supported by Jim Pangburn. The Testclk software and updates may be copied via ftp from the following path on:





		(storm.fnal.gov)  /pub/cdf_vme_soft





The software package will be in a tar file entitled testclk_soft.tar. 





Questions may be directed to Rodney Klein via e-mail at 


	


rklein@fnal.gov.











�



Testclk main menu contains three options: TSI Emulator, Register Access Menu and Test Registers. This document will walk the user through the menu options and how to use them. 








TSI Emulator:





Testclk - TSIE Menu





1. Clock Control


           Cable Clock     (0)


           Backplane Clock (0)





2. Toggle TSIE Start Wait  (0)





3. Load FIFO and Enable Transmission





4. Load FIFO and Enable Transmission in Loop Mode





Q. Exit Menu








The first option displayed is Clock Control. Under Clock Control the status is displayed for Cable Clock and Backplane Clock. Upon selecting Clock Control, the user may toggle the clocks by typing a 0 or a 1 next to the prompt for that clock. If the user presses enter without typing a 0 or a 1, no change is made to the current status of that clock.





The second option is Toggle TSIE Start Wait with the current status displayed. By toggling the Start Wait to 1, the TSIE state machine waits for the next Bunch_0_Marker before transmitting data. This bit needs to be set before loading the FIFO otherwise the data is transmitted immediately after the FIFO is loaded.





Upon selecting Option 3, the user is prompted for the filename the user wishes to be loaded into the TSIE FIFO. The FIFO is then reset to ensure it is empty before loading the data from the file into the FIFO. After the data is loaded into the FIFO, the TSIE state machine is enabled and the data is transmitted.





Option 4 is the same as Option 3 with the exception that prior to transmitting data, the Loop Enable bit is set, then the data is transmitted repeatedly.


�
Register Access:





The Register Access Menu is a list of registers, proms and individual bits that may be accessed. 





Option 1: 


Diagnotic Register - read/write dummy register. 





Option 2: 


Control Register - displays the current status of the control bits. This register is read/writeable. The FIFO Reset and TSIE State Machine Reset are not self-clearing, therefore the user will need to clear these bits before using the FIFO or State Machine. Software Reset clears the Control Register.





Option 3:


SES Register - read only register.





Option 4:


Set DONE - write 1 to done bit[31] in Done Register.





Option 5:


Clear DONE - write 0 to done bit[31] in Done Register.





Option 6:


TSIE Control Register - displays the current status of the TSIE control bits. Bits [22:20] are decoded to show the status of the FIFO. Only bits[17, 18 & 23] are read/writable. Bit[23] fifo_mark is self-clearing.





Option 7:


TSIE FIFO Menu - a menu with four options is displayed. The Read FIFO option will prompt user whether or not to write data to user specified file and number of FIFO locations to read. If user specifies all locations, the user will be prompted whether or not to print data to screen. The Write FIFO option writes one user specified word to FIFO. Download File to FIFO loads FIFO with data from user specified file. Download and Create Random Number File, creates a random data file with user specified filename and downloads data to FIFO.





Option 8:


Read IDPROM - reads and displays ID Prom data to screen.





Option 9:


Read Constant Prom - reads and displays Constant Prom data to screen.





Option 10:


Read Clock Prom - first prompts user whether or not to send data to user specified file. Then prompts user for starting address to start reading and displays 16 lines of data at a time.





Option 11:


General Register Access - displays a menu with a Read, Write and Loop options. Read prompts user for register address and displays data to screen. Write prompts user for register address and data to be written. Loop option displays a menu with Loop Read and Loop Write options. As in the Read and Write options above, user is prompted for register address and data. To terminate a Read Loop or Write Loop, user types Ctrl^C.





Option 12:


Compare FIFO Input and Output Files - compares a user specified FIFO input file with a user specified FIFO output file. Notifies user if files are of unequal length. If files are of equal length then compares each line and notifies user of unequal data.


�
Test Registers:





This option tests all of the registers, the ID Prom, the Constant Prom, and the FIFO. Errors are printed to screen unless the errors exceeds over 100, then that test is terminated and proceeds to next test. The errors are also written to file entitled testclk_reg_err.log, this file is created in the user’s default working directory.








User Specified FIFO Input Files:





As specified earlier in this document, a user may download data into a FIFO from a user specified file, but there is a format that must be followed. The data must be in a hexadecimal format preceeded by an H. Below is an example of what Testclk expects.





H0013


HFFFF


H5555


“


HAAAA  “Comment may be placed here or


“here


H1111





Testclk looks for an H or a “ in the first column if neither is detected an error will be printed to the screen. If it detects an H, the next four alpha-numeric charcters are loaded into the FIFO. If Testclk detects a “ in the first column then the next line in the file is scanned and loaded into the TSIE FIFO until end-of-file is detected. Attached is a file entitled toggle_all.tsi as a more definitive example.
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