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« SC command Flow
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Request for H

- LIX Readout Development

« The HELIX readout system is to be designed including slow
control feature as long as the hardware allows.

« The calibration system in FVTX was a bit tricky as illustrated in
the schematics. This is also nice feature to be implemented to
the calibration system using the FELIX.

 Although we (Japanese group) are not developer of the FVTX
system, we are willing to help you understanding how it worked.



TestBench Command (1byte)
7 | &6 | s ] 4 | 3 | 2 | 1 | 0 |

Destination Command
ROC/FPHX FEM FEM-IB
R -
TESTBENCH_FPHX #FPHX op (Send packet payload to FPHX)
TESTBENCH_RESET 0x8B 100 0x0B #FFR (firefighter reset) for FPHX chip
TESTBENCH_CALIB 0x85 100 0x05 # Start calibration sequence
TESTBENCH_PULSEAMP 0x86 100 0x06 #Set the pulser amplitude
TESTBENCH_PULSE 0x87 100 0x07 # Generate a pulse
TESTBENCH_PULSER 0x88 100 0x08 # Configure the pulse train
TESTBENCH_LATCHFPGA 0x89 100 0x09 #Send the latch command to the FPGA(s)
TESTBENCH_PULSE_MODULE O0x8A 100 O0x0A #Send the module that should be pulsed (bits 0-2 - side, bits 4-7 = wedge location)
TESTBENCH_EEPROM_READ_WRITE 0x50 010 0x10 # Read or Write from the EEPROM on the FEM
TESTBENCH_EEPROM_BATCH_DOWNLOAD 0xD1 110 Ox11 # Batch download of EEPROM from FEM to ROC (change from 7to 11 8/2/11)
TESTBENCH_FOSYNC 0x41 010 0x01 #Send the FEM fiber opticy synch command (upper 4 bit means FEM command)
TESTBENCH_FEMLVL1DELAY 0x45 010 0x05 #Send the FEM fiber opticy synch command (upper 4 bit means FEM command)
TESTBENCH_BCOSTART 0x62 011 0x12 #Send BCO start command to the FEM_IB and the FEM
TESTBENCH_FPGARESET OxE4 111 0x04 #Reset for FEM, FEMIB + ROC = 0xE4, both FEM and ROC = OxC4. For just ROC = 0x84. For just FEM = 0x44
TESTBENCH_CHECKGLINK 0x56 010 0x16 # Check the status of the GLINK lock signal in the FEM 1B
TESTBENCH_JTAGSYNC 0x54 010 0x14 #Send the JTAG fiber opticy synch command
TESTBENCH_CHECKFEMADDR 0x46 010 0x06 # Check the FEM with FEM_ADDR is present and responding
1U/87E/J\g 0x43 010 0x03 #Set data acquisition for National Instruments rather than DCM (default) 8

TESTBENCH_SELFTRIG 0x48 010 0x08 #Set the FEM to self-trigger on input data lines



Command Bits

Destination Destination Function Destination Bits (top 3) Comment Data Response
(Bottom 5)
ROC UNUSED UNUSED 000 1
UNUSED UNUSED 000 2
FPHX return word - should be value set
FPHX FPHX Command 100 3 Send 32 bit command toFPHX 32 bitcommand to register
FPGAs RESET FPGA 100 4 COMMAND
COMMAND until Calib done, then
SC FPGA Calibrate 100 5 Initiate calibration sequence One byte containing pulse "'00000000"
Pulser Set Pulser Amplitude 100 6 Pulser amplitude
Pulser Send Pulse 100 7
Pulser Send N pulses with M Spacing 100 8 Number of pulses and spacing
Data FPGA LATCH 100 9 One byte containing pulse {#Fibers latched (0-16)
Calib Circuitry Set module to pulse (ROCII) 100 Oxa 0-7 selects side 0-7 of 4wedges
FPHX FPHX Reset 100 Oxb COMMAND
AMPL_STEP, N_AMPL_STEPS,
SC FPGA Set Calibration parameters 100 Oxc N_PULSES, SPACING COMMAND
AMPL_STEP, N_AMPL_STEPS,
Data FPGA FPHX data lines to mask off 100 Oxd N_PULSES, SPACING COMMAND
"11111111"if synced, else
FEM SC FPGA SC FO sync command 010 1 "00000000"
SC FPGA Start BCO 010 2 One byte containing pulse COMMAND
SC and Data FPGAs |Set DAQ for NI 010 3
SC and Data FPGAs |RESET FPGA 010 4 One byte containing pulse COMMAND
SC FPGA Set LVL-1 delay 010 5 One byte of Ivl-1 delay value LVL-1 delay value
SC FPGA Is FEM N Present? 010 6 Returns FEM Address if present
"11111111"if calibrating,else
SC FPGA Is Calib Done? 010 7 "00000000"
USE_COSMIC_TRIGGER set to '1' and internal
SC FPGA USE_COSMIC_TRIGGER 010 8 triggering used if this command is called
EEPROM EEPROM Write 010 0x10 Writes FPHX data to EEPROM
SC FPGA BATCH DOWNLOAD 010 0x11 Read all chip data and download
SC FPGA READ PAGE 010 0x12 Read 1chip's data, download
SCFPGA Send JTAG Sync 010 0x14 Tell ROCto use JTAG FPGA for programming
"11111111"if synced, else
SC FPGA Is SC FO synched? 010 0x15 00000000"
SC FPGA Check LATCH 010 0x16 #Fibers latched (0-16)
SCFPGA Set Data FPGA MODE=1 010 0x18 Collect data from 2 BCO clocks (mode=1) none
SC and Data FPGAs Set Data FPGA MODE=0 010 0x19 Collect data from 1BCO clock (mode=0) none
FEM_IB FEM_IB Is GLINK locked? 001 1 "1" if locked, "0" if not
Start Fiber Start BCO 001 2 Issue a Start BCO on Start Fiber One byte containing pulse COMMAND
FPGA RESET FPGA 001 4 COMMAND
JTAG Programming On 001 ?
UTAG Programming Off 001 ?
ROC+ FEM FPGAs Reset 110 4 One byte containing pulse COMMAND
EEPROM EEPROM Batch Read 110 0x11 Read all chip data and download COMMAND
EEPROM EEPROM Page Read 110 0x12 Read 1chip's data, download Page Address (3 bytes) COMMAND
FEM +FEMIB FPGAS Start BCO 011 2
Command Packet = FF LL LL CCWW EE DD DD .... CSFF
LL LL = command length (count starts with command and ends with last data byte) DD = data

CC= command

EE = FEM address (Oxf = wild card)
WW = Wedge address (OxFF = wild card)

CS = check sum (xor of all the DD)




