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TMB/RAT Self-tests

1. Boot Register

· WHAT: Ensure correct VME communication with autonomous bootstrap  register.  

· HOW:  Write, read and compare write/read values with walking 1's to Read/Write the VME boot registers.  Some of the functionality of these bits is to hard reset components from the TMB, so time is allocated between to insure proper reset.

2. Firmware date 

· WHAT: Check date on FPGA firmware to make sure it is the correct version.

· HOW:  The firmware that has been uploaded from PROM into the FPGA has the date loaded on the userID.  This date is determined from a VME register read.

3. Firmware type 

· WHAT: Check that the TMB firmware is for CMS operation

· HOW:  VME register read

4. Firmware version

· WHAT: Check version on FPGA firmware to make sure it is correct.

· HOW:  VME register read

5. Firmware RevCode ID

· WHAT: Check version on FPGA firmware to make sure it is correct.

· HOW:  VME register read

6. Mezzanine ID
· WHAT: Check the types of chips on the TMB Mezzanine card, including the FPGA and the PROMs from which the FPGA firmware is downloaded.
· HOW:  Read the ID codes on the devices on the TMB Mezzanine chain via JTAG through the bootstrap register.
7. PROM ID

· WHAT: Check the types of user PROMs that are on the TMB.  These PROMs are the ones from which the configuration data is downloaded to the TMB and to the ALCT and RAT upon a hard reset.
· HOW:  Read the ID codes on the devices on the TMB User chain via JTAG through the bootstrap register.
8. PROM path

· WHAT: Check the paths from the user PROMs to on-board LED's and a VME register.  If this test passes, this means the paths from the user PROMs through the FPGA is OK.
· HOW:  Toggling through the addresses on the two PROMs in a quiescent state should give expected default output.  Specific VME registers are read from and written to several times.
9. Digital Serial Number (DSN) 

· WHAT: Read the digital serial number for the TMB, Mezzanine, and RAT.  For the TMB, it tests the setting of the communication shunt SH62=GEO and the geographical address switch SW2/1=1A.  For the Mezzanine and the RAT, it tests the communication with (existence of) these devices.
· HOW:  The DSN is read by several reads and writes of VME registers.  A CRC is computed and compared with one passed in the DSN.
10. ADC

· WHAT: Check status bits and voltages on the TMB using an on-board ADC.  Measured, but not checked, are currents and temperatures.
· Status bits checked (beyond critical values?):
i. 5.0V power supply status bit
ii. 3.3V power supply status bit

iii. 1.8V power supply status bit
iv. 1.5V power supply status bit
v. FPGA and board temperature bit
· Voltages read and compared with expected values within tolerance.  Tolerances are tighter for voltages critical for operation:
i. +5.0V
ii. +3.3V
iii. +1.5V core
iv. +1.5V TT
v. +1.0V TT

vi. +1.8V RAT
· Reference values (ensure correct operation and readout of ADC):
i. 0

ii. 4095

iii. 2048

· HOW:  Many VME register reads are required to measure serial data from ADC and SMB devices.
11. Delay chips (3d3444)

· WHAT: Check all delay values can be written correctly to all delay chips on TMB.
· HOW:  Write, read and compare write/read values with walking 1's on VME registers.
12. RAT temperature

· WHAT: Check temperature status bit on RAT.
· HOW:  Select a specific bit from the RAT FPGA USER1 register, read from the RAT chain via JTAG through the bootstrap register.
13. RAT ID codes

· WHAT: Check the types of chips on the RAT, including the FPGA and the PROM from which the FPGA firmware is downloaded.
· HOW:  Read the ID codes on both devices on the RAT chain via JTAG through the bootstrap register.
14. RAT user codes

· WHAT: Check date on FPGA firmware to make sure it is the correct version

· HOW:  The firmware that has been uploaded from PROM into the FPGA has the date loaded on the userID. The user code on the FPGA is read from the RAT chain via JTAG through the bootstrap register. 

15. JTAG bus hold chip (U76) 

· WHAT: Check operation of the bus hold chip on the JTAG chain out of the FPGA
· HOW:  Interleave a TMB hard reset between the write and read of a walking 1 on the JTAG path used by the FPGA.  Correct operation of the chip will hold the written value on the path.  Use VME register reads and writes.

