FVTX Specifications for disk layers

General Concept

The forward vertex silicon tracker, FVTX, consists of 4 disk layers of electronic chip – sensor assemblies (three disks of uniform size and one disk nearest the interaction point smaller in the outer radius)  located in both forward regions of the VTX enclosure.  Each disk layer consists of 48 sectors distributed in phi with the lower portion as depicted in the figure below.
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The sensors define the active area of each segment.  The inner radius of the active area is 3.5 cm and the outside radius of the active area is approximately 17 cm for the three large disks and ~ 9 cm for the smaller disk.  Each segment in the large disks consists of two sensor assemblies ( sensor, chips, HDI), one located on the front of the heat spreader and one located on the back of the heat spreader with the two assemblies providing overlap of the active area near the middle of the segment.  The front assembly will have 8 chips and the back assembly will have 7 chips.   Each chip has 256 channels for a total heat load per chip of 23 mW.  The total heat load per segment is 345 mW. The total heat load per large disk is 16.56 W.  The heat load for the first smaller disk is ~ 8.75 W.
Constraints
The FVTX (and iFVTX) must coexist with the VTX and not interfere with the VTX operation, electrically or mechanically.  The cooling system and the operating coolant temperature will be defined by and paid for by the VTX group with input by the FVTX group.  Currently, the coolant temperature is ~ 0 deg C and the dry gas enclosure will be purging will cold nitrogen, temperature not yet specified.  The following VTX tasks will influence the FVTX (and iFVTX) schedules.

WBS(VTX)
Name





Start


Finish

1.5.2.5.3.1
Design and Prototype Space Frame

10/30/2006
         2/9/2007

1.5.2.5.4.4       fabricate Space Frame



2/18/2008
       4/25/2008

1.5.2.6.2.3       fabricate mechanical isolation system           12/10/2008                2/3/2009

1.5.2.7.2.3       fabricate Dry Gas Enclosure   

12/10/2008
         2/3/2009

1.5.4.1.1          beam pipe




4/14/2008
       4/25/2008

1.5.4.1.2          Detector Support



11/26/2007           10/30/2008

1.7

Installation




2/17/2010
         4/6/2010

HDI and Cables

Not yet designed.  We expect the HDI will be a multilayer kapton/copper structure as indicated in the figure above.  The adhesive (glue) used in attaching to the sensor will be defined by HYTEC after a mechanical FEM and thermal analysis.  A small omnetics type multipin connector will be attached to the HDI as indicated in the figure. The inner sensor assembly will have the HDI extend to the outer radius. The cable from the HDI to the ROC (read out card) located in the back of the detector will be a round cable approximately 7 mm in diameter. An option exists to have the ROC close to the outer radius of the segment in which case the HDI may go directly to the ROC. There will be one cable per sensor assembly (2 per segment) for a total of 96 per disk layer (total for both halves)
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Connector for readout cable





HDI – between outside edge of PHX and outside edge of heat spreader





Heat spreader


Sensor 


PHX Chip





Not to scale





Materials


PHX – 250 micron Silicon, 23 mW/chip


Sensor – 300 micron Silicon


Heat Spreader – Hytec design


HDI – 6 layer, each layer = 25 micron kapton, 12 micron copper  (subject to change)





7.5 deg sensor extent + 1.0 mm


15 deg, spreader extent








Glue


HDI ( both sides)





PHX chip


Sensor


Heat spreader





Sensors


	Define “p on n” or “n on n”  		October 1, 2006


	Develop design with Czech group     	Oct - Dec, 2006 


	prototype and test 			Jan – Apr, 2007





PHX Chips


	Finalize specifications		October 15, 2006


	FNAL completes first proto design	Feb 2007


	submit and test first proto		July 2007


	redesign	and test second		Dec 2007





Mechanics


	Support structure design		Oct 2006


	Ladder design			April 2007





HDI


	Begin design			Oct 2006


	first prototype			Mar 2007





Interface electronics			


		


	first prototype  (need design for input to VTX)   Dec 2006		





FVTX Milestones Overview (R&D)





FVTX Schedule preliminary 





Start of Construction				Oct 2007


Procure sensors and chips			Mar 2008


Ladder assembly 				Sept 2009


Assemble ladders on structure			May 2010


Install in Enclosure and test			July 2010


Install in Magnet				Sept 2010


Commission					Dec 2010





FVTX Milestones Overview ( Construction)
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