
ID WBS Task Name Start
1 4.1.4.1 Tracker Management Wed 3/1/00
2 4.1.4.1.1 Management Wed 3/1/00
3 4.1.4.1.1.1 Tracker System Manager (R. Johnson) Wed 3/1/00

4 4.1.4.1.1.2 Tracker System Engineer (T. Borden) Mon 8/21/00

5 4.1.4.1.1.3 Tracker Production Supervisor (O. Millican) Wed 3/1/00

6 4.1.4.1.1.4 INFN Tracker Management Wed 3/1/00
7 4.1.4.1.1.4.1 Italian Tracker Project Manager (Ronaldo

Bellazzini)
Wed 3/1/00

8 4.1.4.1.1.4.2 Italian Tracker lead engineer (A. Brez) Wed 3/1/00

9 4.1.4.1.1.5 Quality Assurance (D. Marsh) Wed 3/1/00

10 4.1.4.1.1.6 Tracker Lead Electronics Engineer (D. Nelson) Wed 3/1/00

11 4.1.4.1.1.7 SSD Design Testing & Procurement (T. Ohsugi) Wed 3/1/00

12 4.1.4.1.1.8 TKR Scheduling/Accounting/Reporting Wed 3/1/00

13 4.1.4.1.1.9 Tracker requirements and specifications Wed 3/1/00
14 4.1.4.1.1.9.1 Top Level Requirements Mon 5/1/00

15 4.1.4.1.1.9.2 Mechanical/Thermal Requirements and
Specifications

Mon 5/1/00

16 4.1.4.1.1.9.3 Readout Electronics Requirements and
Specifications

Mon 5/1/00

17 4.1.4.1.1.9.4 Tracker Interface Specification Documentation Wed 3/1/00

18 4.1.4.1.1.9.5 Set Up Tracker web page Wed 3/1/00

19 4.1.4.1.1.9.6 Implement Tracker Data Base Wed 8/2/00

20 4.1.4.1.1.10 Tracker Layout Wed 3/1/00
21 4.1.4.1.1.10.1 Fix overall dimensions and fix tracker detector

size
Wed 3/1/00

22 4.1.4.1.1.10.2 Fix SSD strip pitch Wed 3/1/00

23 4.1.4.1.1.10.3 Finalize tracker converter configuration (Study) Mon 7/17/00

24 4.1.4.1.1.10.4 Tracker converter decision Wed 10/11/00

25 4.1.4.1.1.11 Tracker Instrument PDR Wed 8/1/01

26 4.1.4.1.1.12 Tracker Instrument CDR Mon 7/1/02

27 4.1.4.1.2 Tracker Support Personnel Wed 3/1/00
28 4.1.4.1.2.1 Subsystem Lead Scientist (H. Sadrozinski) Wed 3/1/00

29 4.1.4.1.2.2 SLAC Tracker Physicists Wed 3/1/00
30 4.1.4.1.2.2.1 Tracker Physicist (E. do Couto e Silva) Wed 3/1/00

31 4.1.4.1.2.2.2 Tracker Post-doc (SLAC) Wed 3/1/00

32 4.1.4.1.2.3 UCSC Tracker Physicists Wed 3/1/00
33 4.1.4.1.2.3.1 Wilko Kroeger Wed 3/1/00

34 4.1.4.1.2.3.2 Masa Hirayama Wed 3/1/00

35 4.1.4.1.3 Travel (SLAC/UCSC) Wed 3/1/00
36 4.1.4.1.3.1 Domestic Meetings (UCSC) Wed 3/1/00

37 4.1.4.1.3.2 Domestic Meetings (SLAC) Wed 3/1/00

38 4.1.4.1.3.3 Foreign Meetings (UCSC) Wed 3/1/00

39 4.1.4.1.3.4 Foreign Meetings (SLAC) Wed 3/1/00

40 4.1.4.1.4 Project Support Wed 3/1/00
41 4.1.4.1.4.1 Project Support at SLAC Wed 3/1/00
42 4.1.4.1.4.1.1 Office Supplies Wed 3/1/00

43 4.1.4.1.4.1.2 Computers, Printers, Software, etc Wed 3/1/00

44 4.1.4.1.4.1.3 Office Support Contracts Wed 3/1/00

45 4.1.4.1.4.2 Project Support at UCSC Wed 3/1/00
46 4.1.4.1.4.2.1 Office Supplies Wed 3/1/00

47 4.1.4.1.4.2.2 Computers, Printers, Software, etc Wed 3/1/00

48 4.1.4.1.4.2.3 Office Support Contracts Wed 3/1/00

49 4.1.4.2 Reliability and Quality Assurance Wed 3/1/00
50 4.1.4.2.1 Reliability Analysis (Borden, Nelson) Wed 3/1/00

51 4.1.4.2.2 Quality Assurance Planning (Borden, Nelson) Wed 3/1/00

52 4.1.4.3 Tray Sub-Assembly Wed 3/1/00
53 4.1.4.3.1 Silicon Strip Detectors (SSD) Thu 6/1/00
54 4.1.4.3.1.1 Finalize SSD Design Thu 6/1/00

55 4.1.4.3.1.2 SSD Design Final Mon 9/11/00

56 4.1.4.3.1.3 SSD Bidding process Fri 6/30/00

57 4.1.4.3.1.4 HPK Prototype run of flight layout Tue 10/3/00

58 4.1.4.3.1.5 Test of HPK prototype run Thu 1/4/01

59 4.1.4.3.1.6 Preproduction Run and Production Ramp-up Mon 1/15/01

60 4.1.4.3.1.7 Ready to Begin SSD Production Mon 4/16/01

61 4.1.4.3.1.8 SSD Production Tue 4/17/01

62 4.1.4.3.1.9 QC SSD's Mon 10/2/00

63 4.1.4.3.1.10 Detector long-term testing Mon 10/2/00

64 4.1.4.3.1.11 SSD Test and Storage Fri 9/15/00
65 4.1.4.3.1.11.1 Design SSD Test, Storage Equip Fri 9/15/00

66 4.1.4.3.1.11.2 Fab/Assy SSD Test, Storage Equip Thu 11/2/00

67 4.1.4.3.1.11.3 SSD Testing and Storage at SLAC Tue 10/9/01

68 4.1.4.3.2 Tray Mechanical Wed 3/1/00
69 4.1.4.3.2.1 Design Prototype and Test Tray Structure (Hytec) Wed 6/14/00

70 4.1.4.3.2.1.1 Closeout Frame Development (HYTEC) Tue 8/1/00
71 4.1.4.3.2.1.1.1 Design Phase Tue 8/1/00

72 4.1.4.3.2.1.1.2 Specify datum-targets on closeout Tue 8/29/00

73 4.1.4.3.2.1.1.3 Particulate polution and materials
qualification

Tue 8/1/00

74 4.1.4.3.2.1.1.4 Threaded Inserts Tue 8/1/00

75 4.1.4.3.2.1.2 Standard Tray Development (HYTEC) Wed 6/14/00
76 4.1.4.3.2.1.2.1 Facesheet & Core material testing Wed 6/14/00

77 4.1.4.3.2.1.2.2 Std tray prototype testing Fri 10/6/00

78 4.1.4.3.2.1.3 Bottom Tray Development Wed 10/18/00

79 4.1.4.3.2.1.4 Top Tray Development Mon 10/23/00

80 4.1.4.3.2.2 Thick-Converter Tray Development (INFN) Wed 3/1/00
81 4.1.4.3.2.2.1 Dynamic FEM of the tray - preliminary results Wed 3/1/00

82 4.1.4.3.2.2.2 Thermal model bi-dimensional analysis -
preliminary results

Tue 9/26/00

83 4.1.4.3.2.2.3 Pre-selection of adhesives for payload Tue 9/26/00

84 4.1.4.3.2.2.4 Finalization of dynamic and thermal FEM Mon 10/30/00

85 4.1.4.3.2.2.5 Selection of 8 combinations of the paylad Mon 11/27/00

86 4.1.4.3.2.2.6 Design prototype panels Mon 10/30/00

87 4.1.4.3.2.2.7 Production of jigs and tool Mon 10/30/00

88 4.1.4.3.2.2.8 Materials procurement Mon 10/30/00

89 4.1.4.3.2.2.9 Build prototype panels with simple closeouts and
dummy payload

Wed 12/13/00

90 4.1.4.3.2.2.10 Tray allignment tests Mon 2/26/01

91 4.1.4.3.2.2.11 Vibration and thermal tests on prototype panels Mon 5/28/01

92 4.1.4.3.2.2.12 Update tray FEM and compare with tests Mon 6/25/01

93 4.1.4.3.2.2.13 Final optimization of Facesheet and Core Mon 7/23/01

94 4.1.4.3.2.2.14 Update CAD models and drawing package Mon 8/20/01

95 4.1.4.3.2.2.15 Check drawing package for E/M fabrication Mon 9/3/01

96 4.1.4.3.2.3 Thin-converter payload development (SLAC) Mon 7/3/00

97 4.1.4.3.2.3.1 Select and acquire samples of adhesives Mon 8/28/00

98 4.1.4.3.2.3.2 Acquire converter samples Thu 9/28/00

99 4.1.4.3.2.3.3 Strength tests on Silicon Wed 8/2/00

100 4.1.4.3.2.3.4 Measure mechanical characteristics of adhesives Mon 10/9/00

101 4.1.4.3.2.3.5 Thermal cycling tests of adhesive conductivity
(UCSC)

Mon 11/6/00

102 4.1.4.3.2.3.6 FEA analysis of thin converter payload +
facesheet

Mon 11/20/00

103 4.1.4.3.2.3.7 Set up strain-gauge measurement equipment &
environmental chamber

Tue 8/1/00

104 4.1.4.3.2.3.8 Build thermal test baseplate and baseline
coupons

Mon 7/3/00

105 4.1.4.3.2.3.9 Specify and design thermal test coupons Mon 11/20/00

106 4.1.4.3.2.3.10 Build thermal test coupons Mon 11/27/00

107 4.1.4.3.2.3.11 Thermal tests of coupons with various adhesives
and patterns

Mon 12/25/00

108 4.1.4.3.2.3.12 Compare FEA results with thermal tests Mon 2/5/01

109 4.1.4.3.2.3.13 Adhesives, converters, converter thickness,
adhesive pattern selected

Fri 2/16/01

110 4.1.4.3.2.3.14 Document tests and conclusions for the payload
design

Mon 2/19/01

111 4.1.4.3.2.3.15 Write procedures and make assembly drawings
for converter attachment to tray

Mon 10/30/00

112 4.1.4.3.2.4 Thick converter payload development (INFN) Fri 9/1/00

113 4.1.4.3.2.4.1 Select and acquire samples of adhesives Fri 9/1/00

114 4.1.4.3.2.4.2 Acquire converter samples Fri 9/1/00

115 4.1.4.3.2.4.3 FEA of facesheet plus payload Fri 9/1/00

116 4.1.4.3.2.4.4 Define and construct candidate test coupons Wed 12/13/00

117 4.1.4.3.2.4.5 Thermal tests of coupons Wed 1/31/01

118 4.1.4.3.2.4.6 Compare FEA results with thermal tests Wed 2/14/01

119 4.1.4.3.2.4.7 Converter material, converter thickness, adhesive
type and pattern known

Wed 2/28/01

120 4.1.4.3.2.4.8 Document tests and conclusions for the payload
design

Thu 3/1/01

121 4.1.4.3.2.5 Mechanical EM Tray Panel Fab (INFN) Mon 6/4/01
122 4.1.4.3.2.5.1 Detail EM Tray Pieces Mon 6/4/01
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ID WBS Task Name Start
123 4.1.4.3.2.5.2 Procure EM Tray Pieces Mon 7/16/01

124 4.1.4.3.2.5.3 Assemble EM Tray Structures Mon 12/3/01

125 4.1.4.3.2.5.4 QC EM trays Mon 1/14/02

126 4.1.4.3.2.6 Tray Panel Fabrication Fixtures (INFN) Wed 5/24/00
127 4.1.4.3.2.6.1 Update fixture designs for production Wed 5/24/00

128 4.1.4.3.2.6.2 Fab, Assemble Production Fixtures Wed 7/19/00

129 4.1.4.3.2.7 Fab Flight Instrument Tray Panel Structures
(INFN)

Wed 3/29/00

130 4.1.4.3.2.7.1 Detail Flight Tray Pieces Wed 3/29/00

131 4.1.4.3.2.7.2 Procure Flight Tray Pieces Wed 5/24/00

132 4.1.4.3.2.7.3 Q.C., Clean, and Store Parts Wed 10/11/00

133 4.1.4.3.2.7.4 Assemble Flight Tray Structures (360 Trays) Thu 12/26/02

134 4.1.4.3.3 Tray Electronics Wed 3/1/00
135 4.1.4.3.3.1 Testing of Prototype Electronics (UCSC) Wed 3/1/00
136 4.1.4.3.3.1.1 Noise and trigger measurements on the BTEM Wed 3/1/00

137 4.1.4.3.3.1.2 Detailed noise measurements with 1-chip board Tue 8/1/00

138 4.1.4.3.3.2 Electronics design reviews (SLAC/UCSC) Wed 3/1/00
139 4.1.4.3.3.2.1 Tracker FE PDRR Wed 3/1/00
152 4.1.4.3.3.2.2 Tracker GTFE PDRR Wed 3/1/00
165 4.1.4.3.3.2.3 Tracker GTRC PDRR Wed 3/1/00
178 4.1.4.3.3.2.4 Tracker FE electronics PDR Thu 2/1/01
191 4.1.4.3.3.2.5 Tracker GTFE electronics PDR Thu 2/1/01
204 4.1.4.3.3.2.6 Tracker GTRC electronics PDR Thu 2/1/01
217 4.1.4.3.3.2.7 Tracker FE electronics CDR Fri 6/1/01
230 4.1.4.3.3.2.8 Tracker GTFE electronics CDR Fri 6/1/01
243 4.1.4.3.3.2.9 Tracker GTRC electronics CDR Fri 6/1/01
256 4.1.4.3.3.3 Detector Bias Circuit/Converters (SLAC/UCSC) Wed 10/25/00
257 4.1.4.3.3.3.4 Research vendors for bias-circuit/converter assem Wed 10/25/00

258 4.1.4.3.3.3.1 Detail Kapton Bias Circuit Mon 2/19/01

259 4.1.4.3.3.3.3 Prototype bias circuit/converter combination Mon 4/16/01

260 4.1.4.3.3.3.4 Procure prototype bias circuits for the E/M Wed 8/1/01

261 4.1.4.3.3.3.5 Q.C., Clean bias circuits for E/M Wed 10/3/01

262 4.1.4.3.3.4 MCM board design (SLAC/UCSC) Wed 3/1/00
263 4.1.4.3.3.4.1 Preliminary development & proto integrated

90-degree interconnect concept
Wed 3/1/00

264 4.1.4.3.3.4.7 Full-size prototypes with dummy boards, including
assembly fixtures

Mon 12/18/00

265 4.1.4.3.3.4.9 Select aramid board vendor Wed 11/22/00

266 4.1.4.3.3.4.6 Mechanical specifications Mon 11/6/00

267 4.1.4.3.3.4.2 Detail PC board Tue 1/2/01

268 4.1.4.3.3.4.8 Prototype PC board Mon 2/19/01

269 4.1.4.3.3.4.3 Detail Kapton pitch adapter Tue 1/16/01

270 4.1.4.3.3.4.10 Prototype pitch adapter Tue 1/30/01

271 4.1.4.3.3.4.11 Order parts for prototype boards Mon 1/22/01

272 4.1.4.3.3.4.12 Order connectors for prototype boards Mon 1/8/01

273 4.1.4.3.3.4.6 Design the MCM handling fixture Fri 12/1/00

274 4.1.4.3.3.4.7 Prototype the MCM handling fixture Wed 1/31/01

275 4.1.4.3.3.4.5 Develop and test potting compounds &
techniques

Mon 10/2/00

276 4.1.4.3.3.4.5.1 Acquire samples of potting material Mon 10/2/00

277 4.1.4.3.3.4.5.2 Try out on test pieces by hand Tue 12/26/00

278 4.1.4.3.3.4.5.3 Develop and test procedures with the SLAC Tue 1/30/01

279 4.1.4.3.3.4.5.4 Document the procedures and results Tue 3/13/01

280 4.1.4.3.3.4.8 Build prototype MCM assemblies Mon 3/19/01
281 4.1.4.3.3.4.8.6 Load PC board parts Mon 3/19/01

282 4.1.4.3.3.4.8.1 Load dummy or BTEM chips Mon 3/26/01

283 4.1.4.3.3.4.8.2 Wire bond Mon 4/9/01

284 4.1.4.3.3.4.8.3 Encapsulate Mon 4/16/01

285 4.1.4.3.3.4.8.5 Ship samples to Pisa for testing wire bonding Mon 4/23/01

286 4.1.4.3.3.4.5 Specify and acquire sample connector savers Mon 2/5/01

287 4.1.4.3.3.4.12 MCM Documentation Mon 12/4/00
288 4.1.4.3.3.4.12.1 ICD Mon 12/4/00

289 4.1.4.3.3.4.12.2 Fab drawings Mon 12/4/00

290 4.1.4.3.3.4.12.3 Assembly drawings and procedures Mon 12/4/00

291 4.1.4.3.3.4.12.4 QC and test plan; test procedures Mon 12/4/00

292 4.1.4.3.3.5 Final Design Readout Chip (SLAC/UCSC) Thu 3/2/00
293 4.1.4.3.3.5.1 Test & characterize amp proto chip Thu 3/2/00

294 4.1.4.3.3.5.2 Design and fab cmd decoder test chip Thu 3/2/00
295 4.1.4.3.3.5.2.1 Design, simulate, layout, lvs Thu 3/2/00

296 4.1.4.3.3.5.2.2 Fab (MOSIS) Tue 6/6/00

297 4.1.4.3.3.5.2.3 Test Tue 9/5/00

298 4.1.4.3.3.5.9 Design and proto HP analog test chip Thu 3/2/00
299 4.1.4.3.3.5.9.6 Redesign/optimize analog channel Thu 3/2/00

300 4.1.4.3.3.5.9.7 Layout and submit test chip Mon 8/7/00

301 4.1.4.3.3.5.9.8 MOSIS fab Tue 10/3/00

302 4.1.4.3.3.5.9.10 Repair at Acurel Thu 1/11/01

303 4.1.4.3.3.5.9.9 Test amplifier channels Thu 1/18/01

304 4.1.4.3.3.5.9.11 Measure transistor noise spectra Thu 1/11/01

305 4.1.4.3.3.5.10 Peregrine analog test chip Tue 10/3/00
306 4.1.4.3.3.5.10.1 Layout and submit test chip Tue 10/3/00

307 4.1.4.3.3.5.10.4 MOSIS fab Tue 10/24/00

308 4.1.4.3.3.5.10.6 Repair at Acurel Mon 1/15/01

309 4.1.4.3.3.5.10.5 Test amplifier channels Thu 3/1/01

310 4.1.4.3.3.5.10.7 Measure transistor noise spectra Thu 1/25/01

311 4.1.4.3.3.5.11 HP low-voltage analog, SEU register test chip Mon 10/2/00
312 4.1.4.3.3.5.11.5 Layout Mon 10/2/00

313 4.1.4.3.3.5.11.6 MOSIS fab Mon 12/4/00

314 4.1.4.3.3.5.11.7 Analog and functionality test Tue 3/6/01

315 4.1.4.3.3.5.11.8 SEU/SEL test with NRL laser Tue 4/3/01

316 4.1.4.3.3.5.5 Design of the full GTFE64D chip Thu 3/2/00
317 4.1.4.3.3.5.5.9 Design and fab a test board for 6 chips (no G Mon 4/2/01

318 4.1.4.3.3.5.5.10 Set up test system for GTFE chips with no G Mon 5/14/01

319 4.1.4.3.3.5.5.1 Update the ViewDraw schematic and
simulate

Thu 3/2/00

320 4.1.4.3.3.5.5.2 Complete layout and lvs Fri 8/4/00

321 4.1.4.3.3.5.5.3 Fab prototype (MOSIS) Mon 2/26/01

322 4.1.4.3.3.5.5.4 Test first prototypes Mon 5/28/01

323 4.1.4.3.3.5.5.5 Update design and layout to fix problems Mon 7/30/01

324 4.1.4.3.3.5.5.6 Fab 2nd prototype Mon 8/27/01

325 4.1.4.3.3.5.5.7 Test 2nd prototype Mon 11/26/01

326 4.1.4.3.3.6 Final Design readout controller chip (SLAC/UCSC) Wed 4/19/00

327 4.1.4.3.3.6.10 Design and fab test board for 1 GTRC + 1 GTFE Mon 2/5/01

328 4.1.4.3.3.6.11 Set up test system for the GTRC chip Mon 3/19/01

329 4.1.4.3.3.6.1 Finalize detailed specifications Wed 4/19/00

330 4.1.4.3.3.6.2 Create VHDL model and simulate Mon 10/23/00

331 4.1.4.3.3.6.3 Synthesize the design and place & route & verify
layout

Mon 12/25/00

332 4.1.4.3.3.6.4 Fab prototype (MOSIS) Mon 2/5/01

333 4.1.4.3.3.6.5 Test first prototypes Mon 5/7/01

334 4.1.4.3.3.6.6 Update design and layout to fix problems Mon 6/18/01

335 4.1.4.3.3.6.7 Fab 2nd prototype Mon 8/6/01

336 4.1.4.3.3.6.8 Test 2nd prototype Mon 11/5/01

337 4.1.4.3.3.6.9 ASIC Design Complete Mon 12/10/01

338 4.1.4.3.3.6.12 ASIC prototype testing Mon 6/18/01
342 4.1.4.3.3.7 Electronics test, QC, burn-in stations (UCSC) Mon 2/5/01

343 4.1.4.3.3.7.1 ASIC wafter probing test station Mon 2/5/01
344 4.1.4.3.3.7.1.1 Design and fab a probe card for GTFE64

testing
Mon 2/5/01

345 4.1.4.3.3.7.1.3 Update the existing wafer probing station and Mon 3/19/01

346 4.1.4.3.3.7.1.2 Design and fab a probe card for GTRC testin Mon 3/19/01

347 4.1.4.3.3.7.1.4 Incorporate GTRC testing into the wafer prob Mon 5/14/01

348 4.1.4.3.3.7.2 Testing of hybrids after loading of passive compo Mon 3/19/01

349 4.1.4.3.3.7.3 Testing of completed hybrids Mon 5/14/01

350 4.1.4.3.3.7.4 Hybrid burn-in station Mon 7/9/01

351 4.1.4.3.3.8 Electronics Modules for Engineering Model
(UCSC)

Mon 4/30/01

352 4.1.4.3.3.8.8 Acquire passive components and connectors Mon 4/30/01

353 4.1.4.3.3.8.1 Procure PC boards Mon 7/23/01

354 4.1.4.3.3.8.8 Load PC boards with passive components Mon 8/20/01

355 4.1.4.3.3.8.2 Machine corner radius Mon 8/27/01

356 4.1.4.3.3.8.3 Bond pitch adapter Thu 8/30/01

357 4.1.4.3.3.8.4 Load with IC chips and wire bond Thu 9/6/01

358 4.1.4.3.3.8.9 Test and rework Thu 10/4/01

359 4.1.4.3.3.8.5 Burn-in of MCMs Thu 10/18/01

360 4.1.4.3.3.8.6 Encapsulation of MCMs Thu 11/1/01
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ID WBS Task Name Start
361 4.1.4.3.3.9 Fabricate and test ASICs (UCSC) Mon 6/18/01
362 4.1.4.3.3.9.1 Space qualification of the front-end readout ASIC Mon 7/9/01

363 4.1.4.3.3.9.1 Procure Readout Chip (ASIC) Mon 12/10/01

364 4.1.4.3.3.9.5 Space qualification of the readout controller ASIC Mon 6/18/01

365 4.1.4.3.3.9.2 Procure Controller Chip (ASIC) Mon 11/19/01

366 4.1.4.3.3.9.3 Test and Q.C. all chips on wafers Mon 4/1/02

367 4.1.4.3.3.9.4 Dice chips from wafers Mon 5/13/02

368 4.1.4.3.3.10 Fabricate Flight Electronics Modules
(SLAC/UCSC)

Mon 9/17/01

369 4.1.4.3.3.10.1 Final Detail hybrid PC board, Kapton, &
right-angle pieces

Mon 9/17/01

370 4.1.4.3.3.10.2 Procure hybrid PC boards and parts Wed 3/20/02

371 4.1.4.3.3.10.7 Fab tooling for MCM assembly Mon 2/4/02

372 4.1.4.3.3.10.1 Procure connector savers Wed 5/1/02

373 4.1.4.3.3.10.3 Machine right angle into PC board Mon 6/24/02

374 4.1.4.3.3.10.4 Bond Kapton right angle interconnect Mon 7/8/02

375 4.1.4.3.3.10.5 load SMT parts Mon 7/22/02

376 4.1.4.3.3.10.6 QC hybrid PC boards Mon 8/19/02

377 4.1.4.3.3.10.7 Load IC's and Wire Bond Hybrid Boards Fri 9/13/02

378 4.1.4.3.3.10.8 Clean, Test, burn-in, encapsulate Loaded Boards
lot 1

Fri 10/11/02

379 4.1.4.3.3.10.9 Ship lot 1 to Pisa Fri 11/8/02

380 4.1.4.3.3.10.10 Clean, Test, burn-in, encapsulate Loaded Boards
lot 2

Fri 11/8/02

381 4.1.4.3.3.10.11 Ship lot 2 to Pisa Fri 12/6/02

382 4.1.4.3.3.10.12 Clean, Test, burn-in, encapsulate Loaded Boards
lot 3

Fri 12/6/02

383 4.1.4.3.3.10.13 Ship lot 3 to Pisa Fri 1/3/03

384 4.1.4.3.3.10.14 Clean, Test, burn-in, encapsulate Loaded Boards
lot 4

Fri 1/3/03

385 4.1.4.3.3.10.15 Ship lot 4 to Pisa Fri 1/31/03

386 4.1.4.3.4 Tray Assembly (INFN) Wed 3/1/00
387 4.1.4.3.4.1 Ladder Assembly Development (INFN) Wed 3/1/00
388 4.1.4.3.4.1.1 Document requirements and specifications Thu 6/1/00

389 4.1.4.3.4.1.2 Research adhesives for edge gluing. Thu 6/1/00

390 4.1.4.3.4.1.3 Develop method for application of adhesive to
edges

Thu 6/1/00

391 4.1.4.3.4.1.4 Acquire Si test wafers Thu 6/1/00

392 4.1.4.3.4.1.5 Acquire CNC adhesive application machine Wed 8/16/00

393 4.1.4.3.4.1.6 Design, develop, and test edge gluing fixture Wed 3/1/00

394 4.1.4.3.4.1.7 Develop and test encapsulation procedure Mon 12/18/00

395 4.1.4.3.4.1.8 Develop ladder storage/work holder Mon 7/3/00

396 4.1.4.3.4.1.9 Develop wire-bonder fixture for Pisa bonder Tue 10/24/00

397 4.1.4.3.4.1.10 Develop wire-bonder fixture for SLAC wire bonder Tue 10/24/00

398 4.1.4.3.4.1.11 Develop and test preliminary wire bonding
procedures, incl. QA

Tue 11/21/00

399 4.1.4.3.4.1.12 Build dummy ladders for tray assembly testing Mon 4/23/01

400 4.1.4.3.4.1.13 Develop long-term storage system for ladders Mon 4/30/01

401 4.1.4.3.4.1.14 Procure gluing, dipping, encapsulation and
storage fixtures for E/M

Mon 7/9/01

402 4.1.4.3.4.1.15 Develop tooling for ladder transfers Mon 10/2/00

403 4.1.4.3.4.1.16 Develop tooling for ladder probing Mon 10/2/00

404 4.1.4.3.4.1.17 Document ladder production procedures Mon 7/9/01

405 4.1.4.3.4.1.18 Construct some ladders with pre-production
sensors to verify procedures

Mon 8/20/01

406 4.1.4.3.4.2 Ladder Placement Development (INFN) Wed 8/2/00
407 4.1.4.3.4.2.1 Document requirements and specifications Wed 8/2/00

408 4.1.4.3.4.2.2 Design work-holder/storage container for trays Fri 9/1/00

409 4.1.4.3.4.2.3 Develop/document conceptual design for ladder
placement

Wed 8/30/00

410 4.1.4.3.4.2.4 Design and develop precision jig for ladder
attachement

Wed 10/25/00

411 4.1.4.3.4.2.5 Test the jig and procedures on mockup trays Mon 4/30/01

412 4.1.4.3.4.2.6 Procure tray assembly and storage fixtures for
E/M construction

Mon 5/28/01

413 4.1.4.3.4.2.7 Develop travelers and data storage system and
procedures

Fri 12/22/00

414 4.1.4.3.4.2.8 Develop shipping packaging and procedures for
completed trays

Fri 2/16/01

415 4.1.4.3.4.3 Electronics Integration Development (INFN) Fri 2/16/01
416 4.1.4.3.4.3.1 Build jig for tray support in the PISA wire bonder Fri 2/16/01

417 4.1.4.3.4.3.2 Build jig for tray support in the SLAC wire bonder Fri 2/16/01

418 4.1.4.3.4.3.3 Construct tray edge mockup for wire
bonding/potting tests

Mon 2/19/01

419 4.1.4.3.4.3.4 Test wire bonding from detector to hybrid Mon 3/19/01

420 4.1.4.3.4.3.5 Develop bonding  and potting for attachment of
electronics

Mon 3/19/01

421 4.1.4.3.4.3.6 Document tray assembly procedures Mon 6/25/01

422 4.1.4.3.4.4 EM Ladder Assembly (INFN) Fri 6/1/01

423 4.1.4.3.4.5 EM Tray Assembly (INFN) Mon 10/22/01
424 4.1.4.3.4.5.1 Set up EM Ass'y Line, Fixtures Mon 10/22/01

425 4.1.4.3.4.5.2 Assemble, Test 4 EM Trays Mon 1/14/02

426 4.1.4.3.4.6 Establish Flight-Tray Assembly Line (INFN) Wed 7/19/00
427 4.1.4.3.4.6.1 Design Flight Tray Ass'y Tooling Wed 7/19/00

428 4.1.4.3.4.6.2 Fab, Assemble Flight Tray Ass'y Tooling Wed 9/13/00

429 4.1.4.3.4.6.3 Set up tray test and qualification stations Wed 12/6/00

430 4.1.4.3.4.6.4 Set up Assembly Line Wed 4/25/01

431 4.1.4.3.4.7 Assemble Flight Ladders (INFN) Fri 11/29/02
432 4.1.4.3.4.7.1 Assemble SSD Ladders Lot 1 Fri 11/29/02

433 4.1.4.3.4.7.2 Assemble SSD Ladders Lot 2 Fri 2/7/03

434 4.1.4.3.4.7.3 Assemble SSD Ladders Lot 3 Fri 3/21/03

435 4.1.4.3.4.7.4 Assemble SSD Ladders Lot 4 Mon 4/21/03

436 4.1.4.3.4.7.5 Assemble SSD Ladders Lot 5 Mon 5/19/03

437 4.1.4.3.4.7.6 Assemble SSD Ladders Lot 6 Mon 6/16/03

438 4.1.4.3.4.7.7 Assemble SSD Ladders Lot 7 Mon 7/14/03

439 4.1.4.3.4.7.8 Assemble SSD Ladders Lot 8 Mon 8/11/03

440 4.1.4.3.4.7.9 Assemble SSD Ladders Lot 9 Mon 9/8/03

441 4.1.4.3.4.8 Assemble Flight Trays (INFN) Fri 1/24/03
442 4.1.4.3.4.8.1 Assemble, Test Tray Lots A-B Fri 1/24/03

443 4.1.4.3.4.8.2 Assemble, Test Tray Lots 1-2 Fri 4/4/03

444 4.1.4.3.4.8.3 Assemble, Test Tray Lots 3-4 Fri 5/16/03

445 4.1.4.3.4.8.4 Assemble, Test Tray Lots 5-6 Mon 6/16/03

446 4.1.4.3.4.8.5 Assemble, Test Tray Lots 7-8 Mon 7/14/03

447 4.1.4.3.4.8.6 Assemble, Test Tray Lots 9-10 Mon 8/11/03

448 4.1.4.3.4.8.7 Assemble, Test Tray Lots 11-12 Mon 9/8/03

449 4.1.4.3.4.8.8 Assemble, Test Tray Lots 13-14 Mon 10/6/03

450 4.1.4.3.4.8.9 Assemble, Test Tray Lots 15-16 Mon 11/3/03

451 4.1.4.3.5 SLAC Assembly Facilities Wed 3/1/00
452 4.1.4.3.5.1 Establish Clean-Room at SLAC Wed 3/1/00
453 4.1.4.3.5.1.1 Layout Facilities Wed 3/1/00

454 4.1.4.3.5.1.2 Oversee Facility Design, Construction Wed 4/26/00

455 4.1.4.3.5.1.3 Detail design facilities (PED) Wed 4/26/00

456 4.1.4.3.5.1.4 Build Production Facilities Wed 8/16/00

457 4.1.4.3.5.1.5 Beneficial Occupancy of Facilities Tue 1/30/01

458 4.1.4.3.5.1.6 Design Prod. Line, Clean Rm Equip Wed 4/26/00

459 4.1.4.3.5.1.7 Procure Clean Rm, Bldg Equip Wed 8/16/00

460 4.1.4.3.5.1.8 Set up Clean Rooms, Facilities Wed 1/31/01

461 4.1.4.3.5.2 Procure Tracker Environmental Test Equipment Tue 1/2/01

462 4.1.4.3.5.3 Procure Tracker Assembly Equipment Wed 4/25/01
463 4.1.4.3.5.3.1 Automated adhesive dispenser Wed 4/25/01

464 4.1.4.3.5.3.2 Wire bonder Wed 4/25/01

465 4.1.4.3.5.3.3 Probe station Wed 4/25/01

466 4.1.4.3.5.3.4 Train Wire Bonder, Test Wed 4/25/01

467 4.1.4.3.5.4 Ongoing Support of Facilities Wed 10/10/01

468 4.1.4.3.5.5 Supplies, Operating Wed 4/25/01

469 4.1.4.4 Tower Structure and Assembly Wed 3/1/00
470 4.1.4.4.1 Tower Structure (SLAC) Wed 3/1/00
471 4.1.4.4.1.1 Tower Design, Analysis, Detailing (SLAC/Hytec) Wed 3/1/00

472 4.1.4.4.1.1.1 Tracker module mechanical design Wed 3/1/00

473 4.1.4.4.1.1.2 Detail Flight Tower Ass'y and Comps Wed 3/1/00

474 4.1.4.4.1.1.3 Flight ED&I Support of Interfaces Wed 6/21/00

475 4.1.4.4.1.2 EM Engineering Support (SLAC/Hytec) Wed 3/1/00
476 4.1.4.4.1.2.1 EM ED&I Support of Interfaces (HYTEC/SLAC) Wed 3/1/00

477 4.1.4.4.1.2.2 EM Development Tech Support (HYTEC/SLAC) Wed 3/1/00

478 4.1.4.4.2 Tower Cable Plant (SLAC/UCSC) Wed 6/20/01
479 4.1.4.4.2.1 Layout, Detail Flex Circuit Cables (UCSC) Wed 6/20/01
480 4.1.4.4.2.1.1 Research vendors and determine whether a

splice is needed
Wed 6/20/01

481 4.1.4.4.2.1.2 Detail layout of each of 4 flex cables Wed 6/20/01
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ID WBS Task Name Start
482 4.1.4.4.2.2 Fabricate Flex Circuit Cables (UCSC) Thu 6/21/01
483 4.1.4.4.2.2.1 Procure Flex Circuit Cables Thu 6/21/01

484 4.1.4.4.2.2.2 Procure Connectors, Clamps Thu 6/21/01

485 4.1.4.4.2.2.3 Procure Test & Assembly Equipment Thu 6/21/01

486 4.1.4.4.2.2.4 Assemble Cable Test Equipment Thu 10/11/01

487 4.1.4.4.2.2.5 Assemble, Test Flex Circuit Cables Thu 12/6/01

488 4.1.4.4.3 Tower Assembly Wed 6/21/00
489 4.1.4.4.3.1 Tower Assembly Line (SLAC) Wed 6/21/00
490 4.1.4.4.3.1.1 Design Tower Ass'y Tooling Wed 6/21/00

491 4.1.4.4.3.1.2 Fab, Assemble Tower Assy Tooling Wed 7/19/00

492 4.1.4.4.3.1.3 Set up SLAC Tower Ass'y Line Wed 4/25/01

493 4.1.4.4.3.2 Procure EM Tower Components (SLAC) Wed 6/20/01

494 4.1.4.4.3.3 Engineering Model Assembly (SLAC) Wed 11/7/01
495 4.1.4.4.3.3.1 Set up EM Tower Assembly Line Wed 11/7/01

496 4.1.4.4.3.3.2 Assemble Tkr EM Tower Wed 1/2/02

497 4.1.4.4.3.4 Procure Flight Tower Components (SLAC) Mon 11/11/02
498 4.1.4.4.3.4.1 Thermal walls Mon 11/11/02

499 4.1.4.4.3.4.2 Fasteners Mon 11/11/02

500 4.1.4.4.3.5 Qual Tower Assembly (SLAC) Fri 4/4/03
501 4.1.4.4.3.5.1 Assemble, Test Qual Towers A, B Fri 4/4/03

502 4.1.4.4.3.6 Flight Tower Assembly (INFN) Thu 12/26/02
503 4.1.4.4.3.6.1 Set up INFN tower assembly line Thu 12/26/02

504 4.1.4.4.3.6.2 Assemble, Test Towers 1-2 Fri 5/16/03

505 4.1.4.4.3.6.3 Assemble, Test Towers 3-4 Fri 6/20/03

506 4.1.4.4.3.6.4 Assemble, Test Towers 5-6 Mon 7/14/03

507 4.1.4.4.3.6.5 Assemble, Test Towers 7-8 Mon 8/11/03

508 4.1.4.4.3.6.6 Assemble, Test Towers 9-10 Mon 9/8/03

509 4.1.4.4.3.6.7 Assemble, Test Towers 11-12 Mon 10/6/03

510 4.1.4.4.3.6.8 Assemble, Test Towers 13-14 Mon 11/3/03

511 4.1.4.4.3.6.9 Assemble, Test Towers 15-16 Mon 12/15/03

512 4.1.4.5 Tracker Test and Calibration Wed 7/19/00
513 4.1.4.5.1 EM Tower Testing (SLAC) Wed 1/23/02
514 4.1.4.5.1.1 Mech Test EM Tower Wed 1/23/02

515 4.1.4.5.1.2 Elec Test EM Tower Wed 2/20/02

516 4.1.4.5.1.3 EM Tower I&T Support Wed 3/20/02

517 4.1.4.5.2 Qualification Tower Testing (SLAC) Fri 5/9/03
518 4.1.4.5.2.1 Mech Test Qual Towers Fri 5/9/03

519 4.1.4.5.2.2 Elec Test Qual Towers Fri 6/6/03

520 4.1.4.5.2.3 Tkr Qual Towers A and B RFI&T Thu 7/3/03

521 4.1.4.5.3 Flight Tower Testing (INFN) Fri 6/20/03
522 4.1.4.5.3.1 Flight Tower Test Support Fri 6/20/03

523 4.1.4.5.4 Tracker Test Facilities (SLAC) Wed 7/19/00
524 4.1.4.5.4.1 Design Mech, Elec Test Equipment Wed 7/19/00

525 4.1.4.5.4.2 Procure Test Equipment Wed 10/11/00

526 4.1.4.5.4.3 Fab Mech, Elec Test Fixtures Wed 10/11/00

527 4.1.4.5.4.4 Assemble, Test Mech, Elec Test Fixtures Wed 1/31/01

528 4.1.4.6 Sub-Orbital Integration & Test Mon 10/16/00
529 4.1.4.6.1 Transferred to 4.1.E.2 Mon 10/16/00

530 4.1.4.7 Instrument Integration and Test (SLAC) Wed 3/1/00
531 4.1.4.7.1 Qual-Tower GLAST I&T Support Fri 7/4/03
532 4.1.4.7.1.1 Integrate Tkr Qual Towers on Grid Fri 7/4/03

533 4.1.4.7.1.2 Mech, Elec Test Tkr Qual Towers Fri 8/1/03

534 4.1.4.7.1.3 Support Qual GLAST Beam Tests Fri 8/22/03

535 4.1.4.7.2 Instrument I&T Support Wed 3/1/00
536 4.1.4.7.2.1 Integrate Tkr Flight Towers on Grid Fri 6/20/03

537 4.1.4.7.2.2 Mech, Elec Test Tkr Flight Towers Wed 3/1/00

538 4.1.4.7.2.3 Support Flight GLAST T&M Tests Wed 6/21/00

539 4.1.4.7.2.4 Instrument Delivery Tue 9/12/00

540 4.1.4.7.2.5 Support Flight GLAST I&T to Spacecraft Wed 9/13/00

541 4.1.4.7.2.6 ED&I Support Flight GLAST I&T Wed 10/11/00

542 4.1.4.7.3 Tracker I&T Equipment Wed 7/19/00
543 4.1.4.7.3.1 Design Tkr Mech, Elec I&T Equip Wed 7/19/00

544 4.1.4.7.3.2 Procure Tkr I&T Equip Wed 10/11/00

545 4.1.4.7.3.3 Fab Tkr I&T Fixtures Wed 10/11/00

546 4.1.4.7.3.4 Assemble, Test Tkr I&T Fixtures Wed 1/31/01

547 4.1.4.7.4 Tracker Operations Support Tue 3/27/01
548 4.1.4.7.4.1 Launch Tue 3/27/01

549 4.1.4.7.4.2 Engineering Operations Support Wed 3/28/01

550 4.1.4.7.4.3 Physics Operations Support Wed 3/28/01

551 4.1.4.8 Mission Integration and Test Tue 11/23/04
552 4.1.4.8.1 Tracker mission I&T Support Tue 11/23/04
553 4.1.4.8.1.1 Support GLAST I&T to S/C, LV Tue 11/23/04

554 4.1.4.8.1.2 ED&I Suppoert Mission I&T Tue 11/23/04

555 4.1.4.8.2 Tracker Pre-Op's Support Tue 5/10/05
556 4.1.4.8.2.1 Launch Tue 5/10/05

557 4.1.4.8.2.2 Engineering Operations Support Wed 5/11/05

558 4.1.4.8.2.3 SLAC Physics Operations Support Wed 5/11/05

559 4.1.4.8.2.4 UCSC Physics Operations Support Wed 5/11/05

560 4.1.4.8.2.5 End Phase C/D Tue 6/7/05

561 4.1.4.9 Mission Operations and Data Analysis Wed 6/8/05
562 4.1.4.9.1 UCSC MO&DA Support Wed 6/8/05
563 4.1.4.9.1.1 Tracker Science Support Wed 6/8/05

564 4.1.4.9.2 SLAC MO&DA Support Wed 6/8/05
565 4.1.4.9.2.1 Tracker Science Support Wed 6/8/05

566 4.1.4.9.2.2 End Mission Tue 7/5/05
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