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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001
éﬂ

Organization (1)

* Includes T&DF, Power System, Flight Software
« Overall Organization for Modules
— System Architecture
— Boards
— Enclosures
— Assembly & Qualification
— Install & Test
« Components organized in
— Pre-Engineering Model
— Engineering Model 1
— Engineering Model 2
— Qualification Model
— Flight Model
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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001
%ﬂ

Organization (2)

« Each of the engineering modules scheduled as
— Requirements
— Conceptual Design
— Preliminary Design
— Layout
— Fabrication
— Assembly
— Standalone Test
— System Test
 Entire Schedule on PDR web page
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GLAST LAT Project

Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001

TEM Example (1)

© Primavera Systems, Inc.

A <iiical Activity

Activity Activity Orig EFFD PMT % Early Early Budgeted
ID Description Dur Comp Start Finish Cost
4 GLAST INSTRUMENTS
41 GLAST LAT PROJECT (DRAFT)
| Subtotal | | 660 | 486 | 1 | 17APROIA 11DEC03 | 1221,94854
4.1.7 ELECTRONICS
| Subtotal | | 660 | 486 | 1 | 17APROIA 11DEC03 | 1221,94854
4,1.7.4 DATAFLOW ELECTRONICS (TEMs + PROCESSOR FARM)
| Subtotal | | 660 | 486 | 1 | 17APROIA 11DEC03 | 1,221,94854
4.1.7.4.3 TKR/CAL TEM ELECTRONICS
| Subtotal | 660 | 486 | | 1 | 17APROIA 11DEC03 | 1221,94854
4.1.7.4.3.1 PRE ENGINEERING MODEL
| Subtotal | 253 | 7 | | 19 | 17APROIA 24APR02 | 5227301
4.1.7.43.1.1 DESIGN
7E43110000 ND: Front End System Interface Defined 0 0 100 16APROIA 0.00
7E43100000 Produce Preliminary Interface Document 3 3 E 100 17APROIA 19APROIA 1676.64
7E43100020 Produce Conceptual Design 10 5 E 100 20APROIA 05JULOL 2,794.40
TEA3100040 Produce Preliminary Design 70 15 E 50 11MAYOLA 30AUGOL 838320
7E43100030 Produce Conceptual Design Document 5 2 E 100 06JULOL 12JUL01 1,117.76
TE43100060 Simulate Board 10 5 E 0 31AUGOL 14SEPOL 2,794.40
4174312 FAB,ASSEMBLY & TEST
7E43100100 Assemble Test-setup 5 E 0 17SEPOL 21SEPOL 213040
TE43120010 Procure Test Equipment 5 0 E 0 17SEPOL 21SEPOL 10,370.08
7E43100070 Lavout 1 10 E o 17SEPO1 28SEPOL 4260.80
TE43100090 Procure Parts 15 0 E 0 17SEPOL 050CTOL 225333
743120020 Assemble PCB 1 5 E i 010CTOL 120CTOL 175800
7E43100080 Fabricate PCB 15 0 E 0 010CTOL 190CTOL 2,280.00
7E43120030 ND: Test Software c 3 3 120CTOL 0.00
7E43100110 Test 20 10 E 0 220CTOL 16NOVOL 4,981.60
TE43100120 Test Sub-Svstems 2 15 3 28MAR02 24APR02 7.472.40
7E43120000 AV: Deliver Pre Engr Model to Front End Sys 0 0 0 24APR02 0.00
TE43120100 ND: CAL Elex 0 0 0 24APRO2 000
7E43120110 ND: TKR Elex 0 0 0 24APR02 0.00
LT-60 CAR WMF
/N \,; Early Bar WBS Date Revision [hecked] Approved
A Piogress Bar 07AUGO1 16:37
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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001

TEM Example (2)

Activity Activity ‘ Orig ‘ EFFD PMT ‘ % ‘ Early ‘ Early ‘ Budgeted
1D Description Dur Comp Start Finish Cost
4.1.7.4.32 ENGINEERING MODEL 1
| Subtotal | | 105 | 104 | | 0 | 25APR02 | 23SEP02 | 9546112 d

4.1.7.432.1 CONCEPTUAL DESIGN -
TET74311000 ND: Front End System Interface Defined 0 0 0 24APR02 0.00 ‘ NpP: [Front End System Interface Defined
7E20000480 Update Preliminary Interface Document 1 1 E 0 25APR02 25APR02 59240 H Ubdate Preliminary Interface|Ddcumer
7E20000500 Design blocks 5 5 E 0 26APR02 02MAY02 2,962.00 B Dlesign blogk
7E20000510 Produce Conceptual Design Document 2 2 E 0 03MAY02 0BMAY02 1,184.80 32 Potiuce|Cor Ddsign Dbclinfent
7E20000520 Interim Parts Evaluation and Selection 3 3 E Q 07MAY02 09MAY02 177720 B Interim F Evalugtion and $election
7E20000530 Complete Conceptual Design 0 0 0 09MAY02 0.00 @ domplete Concepubl Design

4174322 PRELIMINARY DESIGN
7E20000540 Desian Board Schematics 5 5 E Q 1OMAY02 16MAY02 2962.00 E Desig Schemat
7E20000550 Design/Simulate blocks VHDL 5 5 E 0 10MAY02 16MAY02 2,962.00 E Design/ ulaté blogks VHDL
7E20000585 Enaineer Thermal & Mechanical 5 5 E a 10MAY02 16MAY02 2.962.00 MK Engineer Thermal (& Al
7E20000590 Produce Preliminary Design Documents 8 4 E 0 1OMAY02 2IMAY02 2,369.60 E raduce Preliminary| Design Qocument:
7E20000570 Svnthesis FPGA's 3 3 E 3 17MAY0? 21IMAY02 1777.20 X S$ynthesis FRGA'S
7E20000580 Simulate Board 5 5 E 0 22MAY02 20MAY02 296200 X Birhulate Board
7E20000610 Review EM1 preliminarv desian 1 1 E a 30MAY02 30MAY02 59240 { Review EM1|preliminary design

417.432.3 FAB/ASSEMBLY/TEST
7E20000660 PR for Procure Parts 1 0 E 0 31IMAY02 31IMAY02 13,680.00 E( PR for Prdcure Part:
7EA43230000 Procure Eauibment 1 a E a 31IMAY02 31IMAY02 17.100.00 E{ Procure Eguipmen
7E20000680 Assemble Test-setup 3 1 E 0 31IMAY02 04JUNO2 45168 E{ Testisetul
7E20000690 Software for Test-Setup 5 5 E 0 31MAY02 06JUNO2 2,387.60 &{ Boftware for| Test-Sptup
7E20000630 Layout Board 10 10 E 0 31IMAY02 13JUNO2 4516.80 XZ Layout Bogar
7E20000780 Thermal & Mechanical Engineering 20 8 E 0 3IMAY02 27JUNO2 501824 N [THermal & Methfn|cal Enginefir
7E20000650 Fabricate PCB 10 0 E 0 14JUNO2 27JUNO2 5,700.00 XZ Fabricate PGB
7E4323C000 Receive Procure Parts 1 0 E 0 123UL02 12)U.02 000 y Réceive Brocure Pdrts
TE43230010 Assemble PCB 5 5 E 0 150UL02 190UL02 1,758.00 m emblg PCH
TEA3230020 ND: Test Software 0 0 0 190UL02 0.00 ‘ ND: Test [Software
7E20000710 Test w Simulator/Electrical/Mechanical/Thermal 10 10 E 0 22JUL02 02AUG02 5,924.00 EZ Test w Simulator/ anicd/TH
7E20000740 Test with DAQ Electronics 10 10 E 0 05AUG02 16AUG02 592400 M Test with DAQ|Elkctioni
7E20000760 Test with Subsvstem Electronics 15 15 E Q 19AUGO2 09SEP02 9.304.80 Test with St 1 Electfonict
7E20000790 Review Eng. Model 1 1 1 E 0 10SEP02 10SEP02 59240 g Review|Eng| Mofel| 1
7E43300000 AV: EM1 Available to Subsvstems a a a 10SEPO2 0.00 <@ AV: EML Availablp to St
7EA3230100 ND: CAL EM1 Elex 0 0 0 23SEP02 0.00 ‘} D: CAL EM1 Eld
7E43230110 ND: TKR EM1 Elex a a a 23SEPO2 0.00 <@ ND: TKR EM1 Eld

4.1.7.4.33 ENGINEERING MODEL 2

Subtotal | | 157 | 126 | | 0 | 11SEP02 | 02MAY03 | 136,338.77 7

4.1.74.33.1 PRELIMINARY DESIGN

| 7E43310000 | Update Part Selection | 1 | 1 | E | 0 | 11SEPG2 | 11SEPG2 | 502.40 Update [Part Selegtion
Sheet 2 of 4
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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001

TEM Example (3)

Activity Activity Orig EFFD PMT % Early Early Budgeted
ID Description Dur Comp Start Finish Cost
7E20000820 Modify blocks 5 5 E 0 11SEPO2 17SEPO2 2,962.00 ify [blocks|
7E20000830 Synthesis into ASICS/FPGA 10 10 E 0 11SEPO2 24SEP02 5924.00 hesis intg ASIC's/FPGA
7E20000870 Check Thermal & Mechanical 5 1 E 0 12SEPO2 18SEP02 502.40 Thermal & Mechanidal
7E20000830 Review EM2 preliminary design 1 1 E 0 19SEPO2 19SEPO2 502.40 EM2 preljminary| dgsign
7E20000890 Desion ASIC Test Board (if need ASIC) 14 5 E aQ 25SEP02 140CT02 3067.71 gr| ASIC Test Board (ff need AS|C
7E20000840 Place&Route ASICSIFPGA 15 15 E 0 25SEP02 150CT02 9211.60 Route ASICS/FPG)
7E20000850 Simulate ASICS/IFPGA 15 15 E Q 25SEP02 150CT02 9.211.60 CHFRGA
7E20000855 Simulate Board 5 5 E 0 160CT02 220CT02 311000 )}
.3.3.2 FAB,ASSEMBLY & TEST
7E20000970 PR for Procure Parts (8) 1 Q E Q 11SEPO2 11SEP02 18560.00 racure Parts (8)
7E20001060 Thermal & Mechanical Engineering 20 2 E 0 20SEPO2 170CT02 129533 mal & Mechjanical Engineering
7E20000910 Fabricate ASIC Run 1 (if need ASIC) 9 Q E Q 20SEP02 16DEC02 9.261.33 / ricate A$IG Run 1/(ifneed ASIE)
7E20000980 Layout/Fab/Assemble ASIC Test Board (need ASIC?) 10 0 E 0 150CT02 280CT02 10,741.60 Layoul/FablAssemble AS|C Test Bdard
7E20000950 Lavout Modification 10 10 E Q 230CT02 05NOV02 4.742.40 1? Layout Modificption
7E20000960 Fabricate PCB 15 0 E 0 06NOV02 28NOV02 11,600.00 ﬂ brigate PCB
TE4A322C000 Receive Procure Parts (8) 1 0 E 0 05DECO2 05DEC02 0.00 Hf Recelve Procure Rarts |(8)
TEA3320000 Assemble PCB 5 5 E 0 O0BDEC02 12DECO2 237120 E emble PCB
7E20000020 Test Run 1 (if need ASIC) 10 E 0 17DECO2 15JANG3 6,220.00 N Test|Run|1 (if heed ASI)
7E20000090 Test w Simulator 10 15 E 0 16JANO3 30JANO3 9,330.00 ﬂ Test w Simulator
7E20000930 Fabricate ASIC Run 2 (if need ASIC) 60 0 E 0 16JANO3 11APR03 11,600.00 &7 Fabricatel ABIG Run 2 (ifineed ASIC
7E20001000 ND: Flight Software 1 0 0 31JANO3 31JANO3 0.00 m D: Flight Sdftware
7E20001020 Test with DAQ Electronics 10 10 E 0 03FEBO3 14FEBO3 5.176.00 X Test with DAQ Electrofic:
7E20001040 Test with Subsvstem Electronics 1c 10 E o 18FEB03 03MAR03 6.444.80 ﬂ Test i Flectfonick
7E20001070 Review Eng. Model 2 1 1 E 0 O4MARO3 OAMAR03 62200 E i g Model 2
TEA3320120 AV: EM2 Available to Subsvstem o Q Q O04MARO3 0.00 © AV EM2 Avtilable to $t
TE43320100 ND: CAL EM2 0 0 0 10MAR03 0.00 @ NO: GAL EVR
TE43320110 ND: TKR EM2 e Q Q 10MAR03 000 Q Dt TKR EMR
7E20000940 Test Run 2 (if need ASIC) 15 5 E 0 14APRO3 02MAY03 311000 ﬂ Test Run 2(ifjneed ASIC)
4.1.7.4.34 FLIGHT UNITS ‘
Subtotal | 3 | 181 | | aQ | 20SEPO2 11DECO3 937.875.64 RT3
4.1.7.4.34.1 QUALIFICATION UNIT DESIGN
7E20001090 Review parts selection and availability 1c 10 E Q 20SEPO2 030CT02 601280 ew parts selection anfl availabilit
7E20001100 Complete mechanical and thermal analysis 5 5 E 0 (05MARO3 11IMAR03 329320 anicalfand thermal
7E20001110 Review and update req and design documents 5 5 E 0 05MARQO3 11IMARO3 3,110.00 iew and jupdate reéq and depigr]
7E20001140 Modify Design and Simulate 15 15 E 0 05MARG3 25MAR03 9,330.00 dify [Design| and Simulate
7E20001200 Complete Qualification Unit Design 0 0 0 25MARO3 0.00 Camplete Qualificatiqn Unit Desig|
4.1.7.43.4.2 QUALIFICATION UNIT FAB, ASSEMBLY & TEST
7E20001180 PR Procure Parts 1 0 E 0 110CT02 110CT02 50,000.00 rqcure; Parts
7E20001160 Modify Layout 10 10 E 0 26MAR03 08APR03 4,742.40 ﬁz Modify| Laypu
Sheet 3 of 4
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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001

TEM Example (4)

Activity Activity Orig EFFD PMT % Early Early Budgeted
ID Description Dur Comp Start Finish Cost
7E20001230 Develop Test Plan 10 10 E 0 26MARC3 08APRO3 6,444.80 N |Déveiop et Rlan
7E20001170 Fabricate PCB 15 0 E 0 (09APRO3 29APR03 1500002 ﬂ Fabricate FCB
TEA3420000 Receive Procure Pars 1 0 E 0 11APRE 11APRD3 -52 2 Receive profute Parts
7E20001190 Assemble/lnspect/Coat 10 0 E 0 05MAY03 16MAY03 1500008 M AsgemblefnspectiCpat
7E20001220 ND: Qual Unit Software 0 0 0 16MAY03 000 0 Di Qual Wni ware
7E20001240 Functional Test 10 10 E 0 19MAY03 02JUN03 6,444.80 ﬂ unctiongl Test
7E20001250 Interface test 5 5 E 0 (03JUNO3 09JUNO3 322240 E Interface test
7E20001260 Performance Test 20 20 E 0 100UN03 08JULO3 12,889.60 A |Performafice Test
7E20001270 Ambient pressure thermal cycle test 5 5 E 0 00UL03 150UL03 3,11000 ﬂ Ambient pressure therm)al cycle
TE43420000 Procure Equipment for Thermal Test 5 0 E 0 09JUL03 15JUL03 10,740.44 XZ Progure Equipmer]t for Therm,
7E20001280 Functional Test 5 5 E 0 16JUL03 22JUL03 322240 E Functiorfal Test
7E20001210 AV: Deliver Qual Unit 0 0 0 22)UL03 000 | AV: [peliver|Qual Uni
4.1.7.434.3 FLIGHT UNIT FAB, ASSEMBLY & TEST }
TE43430020 PR Procure Parts 1 0 E 0 26MARO3 26MAR03 540,000.00 X PR Frogure Parts
7E20001360 Update Test Plan 2 2 E 0 23JUL03 24JUL03 128896 E Update Tiest Plar
7E20001300 Fabrication PWB 15 0 E 0 231UL03 12AUGO3 75,000.03 & ahricafio B
TEA3430000 Receive Procure Parts 1 0 E 0 12SEP03 12SEP03 030
7E20001310 Assembly/inspect/Coat 15 0 E 0 15SEP03 030CT03 93320.73
7E20001320 ND: Fiight Unit Software 1 0 0 060CTO3 060CT03 000 IERERRERERR o
7E20001340 Preliminary Test 20 20 E 0 070CT03 03NOVO3 1339200 ini
7E20001370 Functional Test 20 20 E 0 140CT03 10NOV03 13392.00
7E20001380 Interface test 4 4 E 0 210CT03 240CT03 267840
7E20001390 Performance Test 20 20 E 0 220CT03 18NOV03 12,937.60 Rerfolmance Tefst
7E20001400 Ambient pressure thermal cycle test 5 5 E 0 230CT03 290CT03 3,234.40 Ambient pressule thermal [cyc
TE43430010 Procure Equipment for Thermal Test 5 0 E 0 19NOVO3 25NOV03 23,600.00 { Prociire Equipfet for Ther
TE20001410 Functional Test 10 10 E 0 26NOV03 11DEC03 6,468.80 { Fundtional Test
7E20001420 AV: 1st Flight Unit Available for Integration 0 0 0 01DEC03 0.00 : st Flight Dnit Availablé
7EA3430000 AV: Last Fliaht Unit Available for Intearation 4 o o 11DECO3 000 AV: Unit Availa
Sheet 4 of 4
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Gunther Haller

GLAST LAT Project

Trigger & Dataflow Requirements Review

T & DF PDR

Flight Software PDR

LAT Instrument PDR

Engineering Model 1 (EM1) System Test Complete
T&DF CDR

Flight Software CDR

LAT Instrument CDR

Engineering Model 2 (EM2; flight software & DAQ) System
Test Complete
Deliver Electronics Units for Calibration Unit

Assemble/Test Qual Unit
Assemble/Test last Flight Unit

Milestones

Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001

03/27/01
08/16/01
08/16/01
09/25/01
03/15/02
06/19/02
06/12/02
08/05/02

05/10/03
05/10/03

07/15/03
12/01/03
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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001
gr“""

Manpower (preliminary)

TOTAL
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GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001

Cost Profile (before Contingency)

4d..71:"F "Total ballars

% Thou=zand % Million

1 158
A | 1 1a
3800 4365 1| EaRLY
.,—'—'—'_Ff
.-'-"'fdf‘-
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m
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; GLAST LAT Project Trigger&Dataflow Preliminary Design Review, Aug. 16, 2001
=

Level 4 Budget by FY

CAR: FY'$% » 1000 TOTAL USAGE FOR YEAR

.................................................................................................................................................................................................................................................................................................

ACTCODE :DESCRIPTION . TOTAL: 2000: 2001: 2002: 2003: 2004: 2006 2006: 2007
TSy =N =canle] (o M U I B S DR D P e e
1 I A1TAELECTRONICS . 1323 146 229 827 829 298 . =L .
L A1T2RELIABILITY . L S W <7 - T - AL . [E L 15 N
Iusnensenned A1I3ELECTRONICS & ... I 0Tl I g Il o e muenu e sen s e ) AUSER)
e A1IADATAPLOWELE @ .. SBO8 i 124 ... 0890 29800 124 .. CET: .
1 M 4TI SPACECRARTI & <4 WU S ST R L SR T RO S
AL A1 TBPOWER CONDIT . 1394: 24 .210: 1097 ST N R
X1 SO A1TIENCLOSURES & Son =IO A S 168 308 IO
SO 41I8CABLEHARNES & L R A SR Y mn o
9 41 T9FLIGHT SOFTW .. 2980 o 105, ..990; 816: 401 497  A7oi
7 s I A1TAEGSE&OPERA & S . - TIN5 N, SRS S .
Il rsnnsnned AVICINSTRUMENT | co LIRS, CRSRY RS YR Ty Yt
D 4.1 IDMISSION SY =T 238 203 22
REPORT TOTAL 16272 709 728 2776: 7849: 2964 1011 236

* Above numbers are before contingency. To include contingency add ~ 27%.
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