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Front End Manaaement/Subsvstem Enaineerina

US Front End Subsystem Development Phase 1

US Front End Lab / Test Equipment Phase 1

Front End Subsystem Management Phase 2

Front End Subsystem Desian & Soecification

Evaluation Front End Engineering Support Phase 1

Evaluation Front End Engineering Support Phase 2

Production Front End Engineering Support

SIS Mixer Develooment

HFETiMMIC Amplifier Development

Antenna Evaluation Front Ends

Prototve Front Ends

PDR: Front End Subsystem

Front End Engineerina Model

CDR: Front End Subsystem

Front End Quaification Model

Front End Qualification Model fabrication

Cryostat & Front End Chassis Qual. Model

Front End Common Optics Qual. Model

Front End Windows & IR Filters Qual. Model

Band 3 (89-116GHz) Front End Cartridge Qual. Model

(Qual. Model Band 3 (89.116 GHz) LO Del. from WBS 5)

Band 6 (211-275 GHz) Front End Cartridge Qual. Model

(Qual. Model Band 6 (211.275 GHz) LO Del. from WBS 5)

Band 9 (602-720 GHz) Front End Cartridge Qual. Model

(Qual. Model Band 9 (602-720 GHz) LO del. from WBS 5)

Band 7 (275-370 GHz) Front End Cartridge Qual. Model

(Qual. Model Band 7(275.370 GHz) LO del. from WBS 5)

183 GHz WVR Qual. Model

Front End Control & Test Elctronics Qual. Model

Front End Calibration Equipment Qual. Model

Front End Qual. Model Progress Review

Deliver Front End Qual. Model Components

Front End Qual. Model Assemble, Integrate, & Test

Final Front End Design Modification

Deliver Front End Qualification Model

Additional Prototvoe Front End Cartridaes

Production Front Ends

PPR: ALMA Front End Pre-Production Review

Documentation

Release ALMA Front End for manufacture

Production Front End fab & test eouioment

Production Front End Cryostat & Front End Chassis
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747 4.30.40 Production Front End Cartridaes d 1 202 10- 2010-12-29 78

748 4.30.40 Band 3 (89-116 GHz) Production Front End Cartridae 7.426 200310-01 2009-05-29 2

749 81 4.30.40.05.05 Band 3 Internal optics, feed, & polarizer $1,326 2003-10-01 2009-05-29 296w

750 82 4.30.40.05.10 Band 3 SIS rrixer & internal IF amplifier $2,896 2003-10-01 2009-05-29 296w

751 84 4.30.40.05.20 Band 3 Other components $3,204 2003-10-01 2009-05-29 296w

752 30.40.1Band 6 (211-275 GHz Production Front End Cartridae $742 2003-10-01 2009-0-29 29w
756 4. .15 Band 9 (602-720 GHz) Production Front End Cartridoe 1193 2003-10-01 2 29 296w
761 4.3.40.20 Band 7 (275-370 GHz) Production Front End Cartndae g 2003-10-01 2200 529 29w
766 4.30.40.25 Band 8 (385-500 GHz1 Production Front End Cartridqe .S 2007-01-1 200-12-25 150w

771 30.40.30 Band 2 (67 90 GHz) Production Front End Cartridae O P 501-01 20012-26 156w

775 4 Band 5 (163-211 GHz) Production Front End Cartridae Q 27-01-01 20012-25 156w

779 0.400 Band 4 (125-163 GHz1 Production Front End Cartridqe 200501-01 2007-12-26 w
783 43040.45 Band 10 (787-950 GHz) Production Front End Cartridae 2008-4094 1012-2 121w I
788 3040 Band 1 (30-40 GHzl Production Front End Cartride ~205- 1-01 2007-12-2 w
792 121 4.30.45 Production Front End Common Optics $3,045 2003-11-03 2009-10-07 310w

793 122 4.30.50 Production Front End Electronics $5,116 2003-11-03 2009-10-07 310w
794.05 Production Calibration Eauioment A 200311-03 2008102 0

797 125 4.30.60 Front End Test Equipment/Facilities $1,749 2003-11-03 2004-10-29 52w

798 126 4.30.65 Production Front End Asst, Integration & Test $4,317 2004-04-01 2009-12-29 300.2w
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5.10.1025.05.10

5.1.10.25.0515

5.10.10.25.0520

5.10.10.25.05.25

5101025,10

13 15.10.102520
5.10.15

136 5.10.20

5.10.25

515

I15.10
51515

153 5.15.15.05

5.15.15.10

154 5,15.15.15

15 5,15.15.20
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Local Oscillator Subsystem

LO Manaaement/Subsvstem Enaineerina

LO Management/Subsystem Engineering Phase 1

LO Management/Subsystem Engineering Phase 2

Initial Specifications and Conceptual Design

LO Ref system definition

PDR: LO Subsystem

Progress Review: LO Subsystem

LO Ref Engineering Support

Photonic Dist Engineering Support

Millimeter LO Drivers Engineering Support

LO Multiplier Chains Engineering Support

Protot.pe LO

LO Reference US Phase 1

LO Reference Prototvoe

Multiplier Chain LO Prototvoe

US Phase 1 Multiplier Chain LO Development

Specifications

Tunable phase-locked source R&D

Multiolier R&D

Production for Evaluation Rcvr

Multiplier Chain Production for Prototvye Front Ends

Band 3(89-116 GHz) Front End LO

Determine configuration for Band 3

Design, assemble, test source chain Band 3

Deliver Eng. Model Band 3 (89-116 GHz) LO

Band 3 LO Packaging Design & Fab

Deliver Qual. Model Band 3 (89-116 GHz) LO

Band 6 (211-275 GHz) Front End LO

Band 9 (602-720 GHz) Ena. Model Front End LO

Band 7 1275-370 GHz Prototype Front End LO

Photonic LO Distribution Prototype

Photonic Phase Cal System

CDR: LO Subsystem

Production LO

LO Reference: Production System

Photonic LO Distribution Production System
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Millimeter LO Drivers

LO Source Design and System Integration

PPR: Millimeter LO Drivers Pre-Production Review

72-95 GHz LO Source

100-120 GHz LO Source

87-108 GHz LO Source

65-85 GHz LO Source
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1278 515 20 LO Multiplier Chains 3420020624 2009-1228 39.

1279 158 5.15.20.05 LO Multiplier Chains: Final Design & Doc $161 2002-11-01 2003-03-27 21w

1280 5.15.20.10 PPR: LO Multiplier Chains Pre-Production Review $0 2003-03-27 2003-03-27 Ow febber/Wild 2 03-0 27

1281 20.1 Millimeter LO Multiplier Chains $4187 2002-024 200122 392.

1282 159 5.15.20.15.05 Band 3 (89-116 GHz) Receiver LO $227 2002-06-24 2007-09-05 272w

1283 160 5.15.20.15.10 Band 6 (211-275 GHz) Receiver LO $936 2002-10-15 2007-12-27 272w

1284 161 5.15.20.15.15 Band 9 (602-720 GHz) Receiver LO $1,549 2002-10-15 2007-12-27 272w

1285 162 5.15.20.15.20 Band 7 (275-370 GHz) Receiver LO $1,476 2002-10-15 2007-12-27 272w

1286 163 5.15.20.15.25 Band 8 (385-500 GHz) Receiver LO $0 2008-01-01 2009-12-28 104w

1287 164 5.15.20.15.30 Band 2 (67-90 GHz) Receiver LO $0 2006-01-01 2007-12-27 104w

1288 165 5.15.20.15.35 Band 5 (163-211 GHz) Receiver LO $0 2008-01-01 2009-12-28 104w

1289 166 5.15.20.15.40 Band 4 (125-163 GHz) Receiver LO $0 2006-01-01 2007-12-27 104w

1290 167 5.15.20.15.45 Band 10(787-950 GHz) Receiver LO $0 2008-01-01 2009-12-28 104w

1291 168 5.15.20.15.50 Band 1 (30-40 GHz) Receiver LO $0 2006-01-01 2007-12-27 104w!

1292 169 5.15.25 LO Test Equipment/Facilities $679 2002-01-01 2006-12-28 261w
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