17 December 2006

Review of Hall D Construction and PED cost profiles
(Please refer to spreadsheets on the following pages)

	Electronics WBS
	

	1.5.4.1
	FADC

	1.5.4.2
	TDC

	
	

	1.5.4.4
	Racks, crates

	1.5.4.5
	logic, HV


Channel Count – Review Notes
The channel count page matches the numbers presented in the latest GlueX electronics ‘table’ dated 11 April 2006.  I focused primarily on the construction profile costs and the PED for the project is listed for 2007 and 2008 assuming construction begins in 2009.
I added several columns adjacent to the original columns for module, crate and rack count.  These new columns represent the different types of readout modules proposed for the Hall D detectors.  

The original columns included channel counts for each of the detector systems.  I used this table and list the number of modules and crates per detector system in the same fashion as the original document.

Significant items to note are listed below:

1. Constant Fraction Discriminator [CFD] in my edit shows a 16 channel commercial unit.  This will reduce the number of crates significantly and eliminate one crate style [NIM].  
2. The present design for the Jlab 16 channel fADC-250 will use 10 bit ADCs.  These chips are not a significant impact on the cost and the design of the module will accept the manufacturer’s 12bit component.

3. The one other style of fADC will be used for the tracking chambers, CDC and FDC respectively.  This module is specified as 12 bit and 100Mhz in the table.  Recent discussions in the FDC group propose a 72 channel format on 6U VME.  
4. FDC anodes listed without fADC channels, but with TDC channels.  FDC cathodes are listed with fADC only.

5. An eight channel fADC is listed for the gas Cerenkov, BCAL and FCAL detectors.  The Jlab 16 channel fADC-250 will be used for these detector channels regardless if they are used in the energy sum or not.  The Jlab fADC-250 summing function can be turned off for detectors that will not be included in the trigger.
6. I added both inner and outer sections for the BCAL channel count.  Note also the number of HV channels for the proposed SiPMT devices.  
The impact of the items listed above effect the number of required readout crates.  If the 8 channel CFD is converted to a 16 channel CFD on VME format, the quantity is reduced.  The cost per module may increase, and the crate is significantly more expensive, but the experiment users will be able to monitor and control the discriminators, and the VME crate holds three times the number of CFD channels than a NIM design.  Crate count summary is listed in the following section.
Crate count review:
----------------------------------------------------------------

Original count:  

DAQ style

DISC style

HV
67


30


4
----------------------------------------------------------------
New count:

DAQ Style

No Disc style

HV
59**





10

** VME64x crate with VXS serial backplane for summing modules.

----------------------------------------------------------------

The increase in HV crates is because of the BCAL SiPMT bias channels.  I speculated on the granularity of the bias voltage channels needed, so this number will need to be verified.  

FADC – Review Notes

Please see notes on the FADC spreadsheet page for reference.  In general this page covers the cost associated with each of the FADC projects.  I note that there should be only two styles of FADC listed.  The cost and yearly distribution profile seems reasonable and the sums listed in row 7 should be checked considering the sum is derived from four styles of FADC modules.  

The cost for the Jlab fADC-250 has been adjusted and the table section is outlined in a green dotted line.  This information is consistent with the latest cost sheets for the prototype and should be rather accurate for the final production costs.

PED funds have been allocated for the design and development of the energy summing module that will be used for every detector readout crate that is listed to take part in the level 1 trigger.  There is not an explicit line item in the PED table for the design of the energy sum modules, but costs associated with other designs that do not exist. (e.g. 8 channel 8 bit fADC, 10-12bit 125Msps fADC), could be used for the energy sum board.
TDC – Review Notes

No modifications were made to this page because the information is based upon our past procurements and development experience with the Jlab F1TDC.  What should be noted though, is the design effort that will be needed for the “upgrade’ of the Jlab F1TDC to meet the Hall D design requirements.  The spreadsheet page lists technical staff members for the TDC construction phase of testing and implementation.  There are 165 man weeks of PED funds listed for 2007-08, so the cost of the Jlab F1TDC ‘upgrade’ design is captured.
Racks & Crates – Review Notes

Sections of the original table were highlighted to show the proposed change to the CFD module selection.  The number of crates is shown in the channel count section, and the types of DAQ crate is also reduced to two styles.  The VXS style of crate will be used for the fADC-250 modules, because the modules will create an energy sum from the specific detector and provide a signal to the level 1 trigger system.
The clock distribution module is also captured in the spreadsheet, and the specifications for this module are a work in progress.  The clock distribution module will most likely have two styles because the crates that provide an energy sum will use the VXS backplane, and other crates that require fADC modules will not form an energy sum.  The number of clock distribution modules is correct, and the design of the main distribution hardware will need to be added.
Logic & High Voltage – Review Notes

The constant fraction discriminator is the only ‘logic’ design on this spreadsheet and I added a few notes regarding the design cost.  Again, I emphasize the need for a higher density CFD design and a commercial solution would eliminate the engineering development costs for this logic.
This section could be a good place to list other auxiliary modules that will be needed for most of the readout system.  One important item is signal splitters and patch panels.  I believe the present design for detector signals that originate from PMTs is to include two output connections at the tube base.  This will eliminate splitter panels, but costs associated with patch panels may need to be considered.
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