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Demo read-out protocol
• Demonstrator data read-out protocol:
• inputs

1 read out clock (LVDS) up to 320 MHz– 1 read-out clock (LVDS) up to 320 MHz
– 9 enable_readout (CMOS)

• outputs
– 9 serial out (LVDS)– 9 serial_out (LVDS)

� A. Kluge



Demo read-out protocol
• If enable_readout is ‘1’:

– if no hit is available in column 
• corresponding serial out is ‘0’• corresponding serial_out is 0

– if hit in column arrives
di i l tcorresponding serial_out

• goes ‘1’ asynchronously
• goes ‘1’ for one clock cycle
• goes ‘0’ for one clock cycle
• then 197 bits are shifted out
• goes ‘0’ of no hit arrived in the meanwhile, otherwise g

restarts with goes ‘1 for one clock cycle
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Demo read-out protocol
• If enable_readout is ‘0’:

– if no hit is available in column 
• corresponding serial out is ‘0’• corresponding serial_out is 0

– if hit in column arrives
di i l tcorresponding serial_out

• goes ‘1’ asynchronously and stays ‘1’ until 
bl d t i ‘1’enable_readout is ‘1’

• goes ‘1’ for one clock cycle
• goes ‘0’ for one clock cycle
• then 197 bits are shifted out
• goes ‘0’ of no hit arrived in the meanwhile, otherwise 
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• 197 bits are
– 32 bits DLL data fine time leading edge
– 32 bits DLL data fine time trailing edge
– 32 bits coarse counter pos. clock edge leading edge
– 32 bits coarse counter neg. clock edge leading edgeg g g g
– 32 bits coarse counter pos. clock edge trailing edge
– 32 bits coarse counter neg clock edge leading edge32 bits coarse counter neg. clock edge leading edge
– 5 bit address

• running with 320 MHz -> 0 6 µs or 1 6 MHz• running with 320 MHz -> 0.6 µs or 1.6 MHz
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