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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  3659 3228 3155 3155 

4.1 Inner Detector Upgrade R&D  2359 2049 1841 1836 

 4.1.1 Detectors  434 278 264 265 
 4.1.1.1 Innermost Pixel Layer  179 0 0 0 
 4.1.1.2 Investigation of Strip Technology  0 0 0 0 
 4.1.1.3 Short Strips  255 278 264 265 

 4.1.2 Front-End Electronics  774 567 434 446 
 4.1.2.1 Deep Sub Micron for Pixels  388 265 0 0 
 4.1.2.2 SiGe for Strips  274 186 316 324 
 4.1.2.3 Controller Chip Development.  113 116 119 122 

 4.1.3 Optical Readout  272 307 397 359 
 4.1.3.1 Diode Receivers  20 0 0 0 
 4.1.3.2 Fiber Drivers  167 135 178 135 
 4.1.3.3 Fibers  0 0 0 0 
 4.1.3.4 Multiplexers and Interconnect   85 173 219 225 

 4.1.4 Modules  879 896 746 766 
 4.1.4.1 Stave Structures  673 800 679 697 
 4.1.4.2 Hybrids  44 0 35 36 
 4.1.4.3 Cooling Channels  0 0 0 0 
 4.1.4.4 Powering Schemes  162 96 32 33 
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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  1300 1179 1314 1320 

 4.3.1 Layer Buildup due to Radiation  158 0 0 0 

 4.3.2 Readout Electronics  813 866 922 910 
 4.3.2.1 Study of System Architecture  0 34 49 51 
 4.3.2.2 Development of Analog Front-End  258 267 270 248 
 4.3.2.3 Digital Readout System  370 385 427 440 
 4.3.2.4 Optical Data Link  185 181 175 173 

 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  219 186 193 198 
 4.3.4.1 Development of new Rod - BNL  179 160 166 171 
 4.3.4.2 Development of new ROD-Arizona  40 26 27 28 

 4.3.5 Rad Hard LV Power Supplies  110 126 142 145 

4.5 Radiation Monitors-Arizona  0 0 0 0 
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