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 WBS  FY 09 FY 10 FY 11 FY 12 
 Number Descriptio  (k$) (k$) (k$) (k$) 

4 U.S. ATLAS Upgrade Estimate  1369 1156 1562 1555 

4.1 Inner Detector Upgrade R&D  938 676 947 919 

 4.1.1 Detectors  219 178 168 167 
 4.1.1.1 Innermost Pixel Layer  55 0 0 0 
 4.1.1.2 Investigation of Strip Technology  0 0 0 0 
 4.1.1.3 Short Strips  164 178 168 167 

 4.1.2 Front-End Electronics  356 133 260 267 
 4.1.2.1 Deep Sub Micron for Pixels  134 0 0 0 
 4.1.2.2 SiGe for Strips  209 120 248 254 
 4.1.2.3 Controller Chip Development.  12 12 13 13 

 4.1.3 Optical Readout  61 66 215 172 
 4.1.3.1 Diode Receivers  4 0 0 0 
 4.1.3.2 Fiber Drivers  32 23 84 38 
 4.1.3.3 Fibers  0 0 0 0 
 4.1.3.4 Multiplexers and Interconnect   25 43 131 134 

 4.1.4 Modules  303 299 304 312 
 4.1.4.1 Stave Structures  254 276 281 288 
 4.1.4.2 Hybrids  0 0 0 0 
 4.1.4.3 Cooling Channels  0 0 0 0 
 4.1.4.4 Powering Schemes  49 23 24 24 
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 WBS  FY 09 FY 10 FY 11 FY 12 
 Number Descriptio  (k$) (k$) (k$) (k$) 

4.3 Liquid Argon Upgrade R&D  431 479 615 636 

 4.3.1 Layer Buildup due to Radiation  38 0 0 0 

 4.3.2 Readout Electronics  260 323 320 327 
 4.3.2.1 Study of System Architecture  0 0 0 0 
 4.3.2.2 Development of Analog Front-End  86 91 81 83 
 4.3.2.3 Digital Readout System  122 126 130 133 
 4.3.2.4 Optical Data Link  52 106 109 112 

 4.3.3 Trigger   0 0 58 65 
 4.3.3.1 L1 Trigger Interface  0 0 58 65 
 4.3.3.2 Analog Optical Link for L1 Trigger  0 0 0 0 

 4.3.4 Next Generation ROD  88 97 165 169 
 4.3.4.1 Development of new Rod - BNL  69 77 145 148 
 4.3.4.2 Development of new ROD-Arizona  19 20 20 21 

 4.3.5 Rad Hard LV Power Supplies  45 59 72 74 

4.5 Radiation Monitors-Arizona  0 0 0 0 
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