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1.
Introduction

This Amendment is made to provide details of the work agreed to between the parties making the Memorandum of Understanding covering the specific  period of performance from October 1, 2000 through September 30, 2001.  It is subject to all the points of agreement and conditions in the current version of the parent Memorandum and the current version of the U.S. ATLAS Project Management Plan (U.S. ATLAS 99-20). 

2.
Personnel

2.1.
List of Scientific Personnel
Participating scientists with anticipated fraction of their research time committed to ATLAS during this period of performance are:

Name
ATLAS Fraction
Other Research Commitments/Comments

M. Barnett
0.2
Particle Data Group, Theory

A. Ciocio
1.0


K. Einsweiler
1.0


V. Fadeyev
1.0


M. Garcia-Sciveres
0.75
CDF

M. Gilchriese
1.0


C. Haber
0.75
CDF

I. Hinchliffe
0.5
Theory

S. Loken
0.1
Administration

J. Richardson
1.0


A. Saavedra
0.4
New postdoc, arrives mid-year

M. Shapiro
0.25
CDF

J. Siegrist
0.1
Div. Head

H. Spieler
0.1
Instrumentation development

G. Trilling
1.0


L. Vacavant
0.75
CDF

F. Zetti
0.25
Visiting physicist

2.2.
Institutional Board Representative

M. Gilchriese is the present representative of Lawrence Berkeley National Laboratory on the U.S. ATLAS Collaboration Board.

2.3.
List of Technical Personnel
Participating technical personnel with the anticipated fraction of their time committed to ATLAS during this period of performance and their source(s) of support are given below:

Engineers

Name
ATLAS Fraction
Source of Support

E. Anderssen
1.0
LBNL/ATLAS

P. Denes
0.25
ATLAS

F. Goozen
0.9
LBNL

E. Mandelli
0.9
LBNL/ATLAS

R. Marchessini
0.25
LBNL/ATLAS(left Jan. 1)

G. Meddeler
0.9
LBNL/ATLAS

V. Risk
1.0
ATLAS

J. Joseph
0.1
ATLAS

N. Hartmann
0.9
ATLAS

C. Vu
0.75
ATLAS

Designers
Name
ATLAS Fraction
Source of Support

B. Holmes
0.25
ATLAS

J. Taylor
1.0
LBNL

D. Uken
0.25
ATLAS

Other designer
0.5
ATLAS

Technicians
Name
ATLAS Fraction
Source of Support

F. McCormack
1.0
LBNL

T. Weber
1.0
LBNL

J. Wirth
1.0
LBNL

G. Zizka
0.25
LBNL/ATLAS

T. Johnson
0.5
LBNL/ATLAS

R. Witharm
1.0
LBNL/ATLAS

C. Tran
0.5
ATLAS

Others
Name
ATLAS Fraction
Source of Support

Shop personnel
1.0
ATLAS

Student  labor
1.0
LBNL/ATLAS

2.4.
Other Key Personnel
The Environment, Safety and Health officer for Lawrence Berkeley National Laboratory currently responsible for compliance with applicable ES&H policies associated with ATLAS participation by this institution is Kathy Hardy of Lawrence Berkeley National Laboratory.  The Quality Assurance officer for Lawrence Berkeley National Laboratory currently responsible for QA compliance of tasks performed by this institution is M. Gilchriese of Lawrence Berkeley National Laboratory.

3. 
Design, Prototype, Production and Installation Responsibilities

3.1.
Design, Prototype and Production Responsibilities for this Period of Performance
Lawrence Berkeley National Laboratory is responsible for effort defined during the U.S. ATLAS Project Estimate-to-Complete concluded in March 2000, and documented in the U.S. ATLAS Cost Books in the following WBS areas:

WBS
Task Description

1.1.1.1.1
Mechanics Design

1.1.1.1.2
Prototypes

1.1.1.1.3
Production

1.1.1.3.1
Electronics Design

1.1.1.3.2
Prototypes

1.1.1.4.1
Design

1.1.1.4.2
Prototypes

1.1.1.5.1
Modules Design

1.1.1.5.2
Prototypes

1.1.1.6
Beam/System Test Support

1.1.2.1.1
IC Electronics Design

1.1.2.1.2
Development & Prototypes

1.1.2.1.3
Production

1.1.2.2.2
Hybrids/Cables/Fanouts Fabrication

1.1.2.2.3
Hybrids/Cables/Fanouts Production

1.1.2.3.1
Design of Assembly & Test Tooling

1.1.2.3.2
Development & Prototypes

1.1.2.3.3
Production

3.2.
Coordination and  Reporting
The U.S. ATLAS L2 Manager for the silicon subsystem is M. Gilchriese. The institution contact person for silicon subsystem activities at Lawrence Berkeley National Laboratory is M. Gilchriese. The task managers for silicon subsystem activities carried out at Lawrence Berkeley National Laboratory are as follows:

WBS 1.1.1 Pixel System (M. Gilchriese)

WBS 1.1.1.1 Mechanics (M. Gilchriese)

WBS 1.1.1.3 Electronics (K. Einsweiler)

WBS 1.1.1.5 Modules (M. Garcia-Sciveres)

WBS 1.1.2 Silicon Strip System (C. Haber)



WBS 1.1.2.1 Silicon Strip IC Electronics (A. Ciocio)

WBS 1.1.2.2 Silicon Strip Hybrids (C. Haber)

WBS 1.1.2.3 Silicon Strip Modules (C. Haber)


3.3.  Collaboration with Other Groups and Institutions 

      No amendments are included in this section.

Design, construction and installation related to the silicon subsystem will be carried out in close communication and collaboration with other groups working on this and related subsystems.  

4.
Contribution of Effort, Services and Equipment

4.1.
Effort

Subject to adequate funding by DOE , Lawrence Berkeley National Laboratory will provide support for the scientific and technical personnel as indicated in section 2 during this period of performance.

5. 
Costs and Funding

Funds in the amount of $1,574.8k will be provided for the period October 1, 2000 to September 30, 2001.  This funding level was determined by the following analysis:

5.1
Scope of Work
The U.S. ATLAS Project completed a re-estimate of it’s cost and schedule in January 2001, and a baselining of the Pixel Subsystem.  This MOU supercedes or take precedent over all prior agreements between Lawrence Berkeley National Laboratory and the U.S. ATLAS Project Office.

The cost of work assigned or proposed by Lawrence Berkeley National Laboratory for the Silicon Subsystem, including: work that was completed, in-progress or planned through Fiscal Year 2001 is shown at Level 5 of the US Atlas WBS structure in Table 1. This table is consistent with the actual cost reported ending in Fiscal Year 2000 and the Silicon Subsystem’s work plan for Fiscal Year 2001.

Table 1

Cumulative Cost Plan


WBS


Task Description
Cumulative (AY $k)
Cost Plan 
Inception through FY01

1.1.1.1.1
Mechanics Design
909.8

1.1.1.1.2
Prototypes
632.6

1.1.1.1.3
Production
204.3

1.1.1.3.1
Electronics Design
572.7

1.1.1.3.2
Prototypes
442.8

1.1.1.4.1
Design
0.0

1.1.1.4.2
Prototypes
16.1

1.1.1.5.1
Modules Design
109.6

1.1.1.5.2
Prototypes
316.2

1.1.1.6
Beam/System Test Support
28.5

1.1.2.1.1
IC Electronics Design
641.4

1.1.2.1.2
Development & Prototypes
144.8

1.1.2.1.3
Production
15.0

1.1.2.2.2
Hybrids/Cables/Fanouts Fabrication
107.9

1.1.2.2.3
Hybrids/Cables/Fanouts Production
153.9

1.1.2.3.1
Design of Assembly & Test Tooling
110.5

1.1.2.3.2
Development & Prototypes
28.5

1.1.2.3.3
Production
307.2






Cumulative Cost Plan (FY 96-01)
4741.8

5.2
Review of Funding Allocations
Lawrence Berkeley National Laboratory has been allocated the following funds (Table 2) to perform work on behalf of the U. S. ATLAS Project for the Silicon subsystem.

Table 2

Total Budget Allocation


Budget Allocations $k

Budget Allocation (BA)
FY 96
FY 97
FY 98
FY 99
FY 00
Total BA

   DOE
182.0 
314.0 
633.0 
715.0 
1,323.0 
3,167.0 

   NSF



            -  
            -  
             -  

Total Budget Allocation





     3,167.0 









Includes funding from inception through 8/15/00






5.3
Current Funding Allocation 

This MOU establishes the net additional allocation of funding that will be provided to Lawrence Berkeley National Laboratory for work planned through Fiscal Year 2001.  The Current Funding Allocation is the difference between the Total Budget Allocation of all prior funding actions (Table 2) and the Cumulative Cost Plan for work planned through Fiscal Year 2001 (Table 1). See Table 3 for summary details.

Table 3

Current Funding Allocation

Financial Summary 
$k

Cost Plan Requirement (inception - FY 00)
     4,741.8 

Current Budget Allocation
     3,167.0 

New Budget Allocation
     1,574.8 




Total Additional DOE Funding Request
     1,574.8 

Total Additional NSF Funding Request
             -  

Current Funding Allocation
     1,574.8 




6.
Administration (no amendments are included in this section)
7.
General Considerations (no amendments are included in this section)
8.
Schedules and Milestones

Lawrence Berkeley National Laboratory will make every effort to carry out their institutional responsibilities consistent with the overall ATLAS schedule.  In this amendment are listed the program milestones for this period of performance.

8.1.
Design, Fabrication and Installation Milestones

The program milestones for this period of performance relevant to Lawrence Berkeley National Laboratory and supported by the amended FY01 funding are listed here and correspond to the revised (ETC) baseline schedule:

WBS
Milestone
Baseline
Current

1.1.1
US ATLAS Pixel Project



1.1.1.1.1
MechanicsDesign



  
Disk Sector PRR
6/20/01
6/20/01

 
Global Support CDR
6/20/01
6/20/01

 
Support tube CDR
6/20/01
6/20/01

 
Cables/services CDR
6/20/01
6/20/01

WBS
Milestone
Baseline
Current

1.1.1.1.2
Development/Prototypes



 
Complete sector development
6/20/01
6/20/01

1.1.1.2
Sensors



1.1.1.2.1
Design



 
Compl. Spec for production order release
3/12/01
3/12/01

 
ATLAS PM  approval of production procurement
7/23/01
7/23/01

 
Release initial MC for sensors/testing
7/23/01
7/23/01

1.1.1.2.3
Production



 
Start preproduction fab
10/2/00
10/2/00

 
First preproduction wafers delivered
2/16/01
2/16/01

1.1.1.3
Electronics



1.1.1.3.1
Design



 
DMILL Review
12/15/00
12/15/00

 
DMILL decision (FE-D3 or not)
2/15/01
2/15/01

 
FE-I1 spec complete
5/16/01
5/16/01

 
FE-I1 FDR
6/13/01
6/13/01

1.1.1.3.2
Development/Prototypes



 
Submit TSMC digital test chip
1/8/01
1/8/01

 
Digital test chip delivered
3/16/01
3/16/01

 
Submit TSMC analog test chip
3/5/01
3/5/01

 
Analog test chip delivered
5/11/01
5/11/01

 
FE-D3 submitted
5/2/01
5/2/01

 
FE-D3 wafers arrive
8/22/01
8/22/01

Sil L2/6
1st IBM prototype submitted(FE-I1)
7/26/01
7/26/01

1.1.1.4
Flex Hybrids/Optical Hybrids



1.1.1.4.1
Design



 
Flex Hybrid FDR
12/15/00
12/15/00

 
Optical package decision
6/15/01
6/15/01






1.1.2
Silicon Strip System



1.1.2.1
IC Electronics



1.1.2.1.1
Design



 
Production Readiness Review (PRR)
6/15/01
6/15/01

1.1.2.1.2
Development & Prototypes



 
Test Systems Complete
8/3/01
8/3/01

1.1.2.1.3
Production



 
Complete preproduction fab
2/28/01
2/28/01

 
Complete preproduction design verification
5/23/01
5/23/01

Sil L2/1
Release/Start Full Electronics Production
7/6/01
7/6/01

WBS
Milestone
Baseline
Current

1.1.2.2
Hybrids/Cables/Fanouts



1.1.2.2.1
Design



 
Hybrid/Module Final Design Review
4/16/01
4/16/01

 
Start Procurement for Production Hybrid Assembly
3/5/01
3/5/01

 
Release Hybrid Production Dwg/Specs
4/2/01
4/2/01

 
Release Hybrid Bids
4/30/01
4/30/01

 
Hybrid Bid Evaluation Complete
6/11/01
6/11/01

 
Hybrid/Module Production Readiness Review
9/3/01
9/3/01

 
Complete Award Hybrid Contracts
9/14/01
9/14/01

1.1.2.2.3
Production



 
Compl Preproduction  Assy
8/13/01
8/13/01

 
Compl Testing of Preprod Hybrid
9/3/01
9/3/01

 
1st Preproduction Hybrids Avail for Mod Assy
6/4/01
6/4/01

1.1.2.3
Module Assembly and Test



1.1.2.3.1
Design of Assembly & Test Tooling



 
Compl Design of Proto Mod Assy/Test 
3/5/01
3/5/01

 
Compl Design of Preprod Mod Assy/Test 
9/3/01
9/3/01

 
Module FDR
4/16/01
4/16/01

 
Module PRR
9/3/01
9/3/01

1.1.2.3.2
Development & Prototypes



 
Compl Assy of Proto  Modules
3/5/01
3/5/01

 
Compl Test/Measure Proto  Modules
4/16/01
4/16/01

1.1.2.3.3
Production



 
Complete Preproduction Module Assembly
7/30/01
7/30/01

 
Complete Preproduction Module Testing
9/3/01
9/3/01

9.
Makers and Concurrence

The following persons concur in the terms of this Amendment.  These terms will be updated as appropriate in later Amendments to this Memorandum.

Makers of this Memorandum:

William J. Willis
date
Jim Siegrist
date

U.S. ATLAS Project Manager

Director, Physics Division



Lawrence Berkeley National Laboratory

M. Gilchriese
date


Silicon Subsystem L2 Manager



Concurrence:

Thomas B.W. Kirk
date

Associate Director, BNL


