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	The idea is to modify a 64 channel wire chamber TDC to accept phototube signals in place of wire signals. The original thought was to make a piggyback discriminator card to plug onto a TDC in place of the ASDQ cables. There are a couple of problems – there is no simple way to send threshold data to the comparators, and ASDQ power is ±3V which means a boost DC-DC converter would be needed for the DACs and op-amps on the card. There is also the notion that the adapter card needs to subsist on any available TDC spares. I think it is more useful to make modified TDC boards designed for scintillator inputs. It looks as if 16-24 BNCs are a reasonable fit on the periphery of the card. 
Cost and schedule.
	I would estimate three days of my time to modify the schematic and layout. A further two days to modify the firmware, depending on the number of added features. To modify the TDC bill of materials, order the necessary parts, let the PCB fab and BGA attachment (since we don’t have the equipment to do that here) contracts, I estimate a week of effort from our procurement specialist. Assuming we only build 4 or 5 boards as a start, we would assemble them by hand here. I would estimate two weeks of assembly tech time to assemble five boards. The component cost is of order $500 each and the circuit board fab I estimate to be $1200 for five. Add to that $250 to have the BGA packages mounted on the boards. PC board fab has a typical standard delivery of 10 business days. The BGA mounting typically consumes one week. Parts can be ordered such that they arrive at about the same time as the PCBs.
	I am in the middle of two rather dense designs at the moment, so I don’t think I can devote significant time to this for two weeks or so.
Board function
[bookmark: _GoBack]	The data format would be very close to the existing TDC format. All the header and status information would be the same. Only the details of the hit data would differ. A threshold range of -10mV to -300mV should cover most phototube signals. The number DAC channels would increase from 11 at present to one per channel. It would be a simple matter to add things like blind scalars for each channel if that would be helpful. It would be straightforward to deliver timing data for both edges of the input signal. It would also be possible, if desired, to give higher resolution TDC data. The existing NIM outputs could be used to implement combinatorial logic on the inputs.
	
