U.S. ATLAS E.T.C.
Cost Book

Funding Source: All Funding Type: All
Institutions:  All
U.S. Atlas Cost Book 2/24/00 4:56:58 PM
WBS Number: Descri ption:
Institution : Contact:
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k%) % (k%) (k%) (k$) (k$) (k$) Project Other
(Project)
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
0 0 0 0 0 0 0 0
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U.S. Atlas Cost Book 2/24/00 4:56:59 PM
WBS Number: 1.1.1.2 Descri ption: Sensors

Institution : Contact:

This estimate covers the US contribution to the ATLAS pixel detectors/sensors. We assume that detector procurement
will be shared among the collaborating institutions via a common procurement or procurements, with the US providing
about 20% of the total cost. In addition, the US will participate in the design and testing of the detectors, as described
below. In addition, prototype detectors will be procured.

Details of Estimate: This estimate covers the US contribution to the ATLAS pixel detectors. We assume that
detector procurement will be shared among the collaborating institutions via a common procurement or procurements,
with the US providing about 20% of the total cost. In addition, the US will participate in the design and testing of the
detectors, as described later. The number of sensor wafers required comes from the assembly yield spreadsheet.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost Cost Cont Cost Labor Labor  Matls Matls  FTEs FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k3$) (k3$) (k$)  Project Other
(Project) 675 149 22 824 49 33 0 593 2.4 05
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

MFG P 0 0 0 0 0 0 0 0 0 0 0 3045 33.456
EDIA P 0 1118 0 0 0 0 0 0 0 0 0 0 49.134
EDIA B/l 0 880 0 0 0 0 0 0 0 0 0 0 38.675
0 1998 0 0 0 0 0 0 0 0 0 3045 121.265
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k) (9 k) k) k) k)  (k$)
MFG P 572 0 0 9 0 0.0 592.905
572 0 0 9 0 0.0 592.905
PROFILE FYo6 FY97 FY98 FY99 FYO0 FYOl1 FYO02 FYO03 FY04 FYO05 Total
SUMMARY: ®® & ® ) ) O Kk (9 (§ (9 (9
0 0 0 0 168 245 301 0 0 0 714
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U.S. Atlas Cost Book 2/24/00 4:57:00 PM

WBS Number: 1.1.1.2.1 Descri ption: Design/Engineering
Institution : Contact:

This includes all phases of the design/testing activity and includes the cost of engineering labor.

Details of Estimate: This includes all phases of the design/testing activity and includes the cost of engineering labor.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 49 5 10 54 49 0 0 0 0.6 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

EDIA P 0 1118 0 0 0 0 0 0 0 0 0 0 49.134
0 1118 0 0 0 0 0 0 0 0 0 0 49.134

PROFILE FY96 FY97 FY98 FY9 FYO00 FYOlL FY02 FYO03 FY04 FYO05 Total

SUMMARY: (k$) (k3) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 49 0 0 0 0 0 49
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U.S. Atlas Cost Book 2/24/00 4:57:01 PM

WBS Number: 1.1.1.2.1.1 Descri ption: Prototype design
Institution : Contact:

This includes the design of prototype structures, single chip detectors and module arrays.

Details of Estimate: This includes the design of prototype structures, single chip detectors and module arrays.
Base Cont Total EDIA Mfg EDIA Mfg

COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs

SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other

(Project) 0 0 0 0 0 0 0 0 0.0 0.0
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U.S. Atlas Cost Book 2/24/00 4:57:01 PM
WBS Number: 1.1.1.2.1.1.1 Descri ption: Design - New Mexico

Institution :  U. of New Mexico Contact:
The engineering design at UNM from physicists Grant Gorfine and Sally Seidel.
Basis of Estimate: Physicist estimate

Details of Estimate: The engineering design at UNM will be 110 mandays from physicists Grant Gorfine and Sally
Seidel. This will be supported by New Mexico internal funds.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k%) Project  Other
(Project) 0 0 0 0 0 0 0 0 0.0 0.0
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
4 4 4 4 2 1 1 20
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U.S. Atlas Cost Book 2/24/00 4:57:02 PM

WBS Number: 1.1.1.2.1.2 Descri ption: Production design
Institution : Contact:

This includes the design of production test structures, single chip detectors for testing, and full module arrays.

Details of Estimate: This includes the design of production test structures, single chip detectors for testing, and full
module arrays.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 0 0 0 0 0 0 0 0 0.0 0.0
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U.S. Atlas Cost Book

2/24/00 4:57:02 PM

WBS Number: 1.1.1.2.1.2.1 Descri ption: Design - New Mexico
Institution :  U. of New Mexico Contact:
The engineering design at UNM.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost Cost Cont Cost Labor Labor  Matls Matls  FTEs FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 0 0 0 0 0 0 0 0 0.0 0.0
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
4 4 4 4 2 1 1 20
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U.S. Atlas Cost Book 2/24/00 4:57:02 PM

WBS Number: 1.1.1.2.1.3 Descri ption: Test design

Institution : Contact:

This includes the engineering design needed for test fixtures, equipment procurement and assembly of test stations.

Details of Estimate: This includes the engineering design needed for test fixtures, equipment procurement and
assembly of test stations.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 49 5 10 54 49 0 0 0 0.6 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

EDIA P 0 1118 0 0 0 0 0 0 0 0 0 0 49.134
0 1118 0 0 0 0 0 0 0 0 0 0 49.134
PROFILE FY96 FY97 FYO98 FY9 FYO00 FYOL FYO02 FYO03 FYO04 FYO05 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 49 0 0 0 0 0 49
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U.S. Atlas Cost Book 2/24/00 4:57:03 PM
WBS Number: 1.1.1.2.1.3.1 Descri ption: Design - New Mexico

Institution : U. of New Mexico Contact:

The engineering design at UNM from Martin Hoeferkamp and additional time from physicists at UNM.

Details of Estimate: The engineering design from Martin Hoeferkamp. Additional time from physicists at UNM. This
includes 30K in FY0O from BCP.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 49 5 10 54 49 0 0 0 0.6 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

EDIA P 0 1118 0 0 0 0 0 0 0 0 0 0 49.135
0 1118 0 0 0 0 0 0 0 0 0 0 49.134
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
4 2 2 2 1 1 1 10
PROFILE FYo6 FY97 FY98 FY99 FYO0O FYO1L FYO02 FYO3 FYO4 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 49 0 0 0 0 0 49
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U.S. Atlas Cost Book 2/24/00 4:57:04 PM

WBS Number: 1.1.1.2.2 Descri ption: Development and Prototypes
Institution : Contact:

This includes the procurement of prototype detectors, testing equipment and fixtures and technical labor needed for
testing.

Details of Estimate: This includes the procurement of prototype detectors, testing equipment and fixtures and
technical labor needed for testing.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 45 13 30 58 0 12 0 33 0.6 0.5

S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

MFG P 0 0 0 0 0 0 0 0 0 0 0 1125 12.361
EDIA B/l 0 880 0 0 0 0 0 0 0 0 0 0 38.675
0 880 0 0 0 0 0 0 0 0 0 1125 51.036
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k) k® Kk k) (k) (S (k$)
MFG P 29 0 0 0 0 0.0 32.569
29 0 0 0 0 0.0 32.569
PROFILE FYoe FY97 FY98 FY99 FYO0O FYOl1 FYO02 FYO03 FYO04 FYO05 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 45 19 19 0 0 0 84
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U.S. Atlas Cost Book 2/24/00 4:57:04 PM

WBS Number: 1.1.1.2.2.1 Descri ption: Prototype Orders
Institution : Contact:

Prototype orders will include test structures, single chip detectors and full-size module arrays.

Details of Estimate: Prototype orders will include test structures, single chip detectors and full-size module arrays.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k%) (k%) (k$) (k$) (k$) Project Other
(Project) 16 3 20 19 0 0 0 16 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: (k%) (k%) (k$) (k%) (k$) (k$) (k%)
MFG P 16 0 0 0 0 0.0 16.000
16 0 0 0 0 0.0 16.000
PROFILE FYo6 FY97 FY9 FY99 FYO00 FYOl1L FYO02 FYO3 FYO04 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 16 0 0 0 0 0 16
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U.S. Atlas Cost Book 2/24/00 4:57:05 PM

WBS Number: 1.1.1.2.2.1.1 Descri ption: First full-size prototypes
Institution :  SUNY at Albany Contact:

The first prototype wafers were ordered from CIS in Germany and Seiko in Japan. Ten wafers(3 of which are double
metal) were ordered from each vendor. The US contribution to the purchase of the first prototypes was $20K from ATLAS
funds at Albany.

Basis of Estimate: Actual price
Details of Estimate: The first prototype wafers were ordered from CIS in Germany and Seiko in Japan. Ten wafers(3

of which are double metal) were ordered from each vendor. The US contribution to the purchase of the first prototypes
was $20K from ATLAS funds at Albany.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 0 0 0 0 0 0 0 0 0.0 0.0
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
0 0 0 0 1 0 0 0
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U.S. Atlas Cost Book 2/24/00 4:57:05 PM

WBS Number: 1.1.1.2.2.1.2 Descri ption: Second full-size prototypes
Institution :  SUNY at Albany Contact:

The cost of the second prototype order. The US contribution is fixed.

Basis of Estimate: Physicist estimate
Details of Estimate: The cost of the second prototype order. The US contribution to this is $20K at Albany.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k$) (k%) % (k%) (k$) (k$) (k$) (k$) Project Other
(Project) 16 3 20 19 0 0 0 16 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k) (9 k) k) k) K  (k$)
MFG P 16 0 0 0 0 0.0 16.000
16 0 0 0 0 0.0 16.000
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
4 4 4 4 2 1 1 20
PROFILE FYo6 FY97 FY98 FY99 FYO0 FYO1L FYO02 FYO3 FYO04 FYO5 Total
SUMMARY: (k%) (k$) (k$) (k%) (k%) (k$) (k$) (k%) (k%) (k$) (k$)
0 0 0 0 16 0 0 0 0 0 16
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U.S. Atlas Cost Book

2/24/00 4:57:06 PM

WBS Number: 1.1.1.2.2.2

Institution :

Descri ption: Testing of prototypes

Contact:

This covers equipment, fixtures and testing technical labor (but not physicist labor) associated with testing the detectors.

Details of Estimate:
with testing the detectors.

This covers equipment, fixtures and testing technical labor (but not physicist labor) associated

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 29 10 35 39 0 12 0 17 0.6 05
S.W. Admin. Other Contract Tech. Total w/
MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)
MFG P 0 0 0 0 0 0 0 0 0 0 0 1125 12.361
EDIA B/ 0 880 0 0 0 0 0 0 0 0 0 0 38.675
0 880 0 0 0 0 0 0 0 0 0 1125 51.036
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: (k$) (k%) (k$) (k%) (k$) (k$) (k%)
MFG P 13 0 0 0 0 0.0 16.569
13 0 0 0 0 0.0 16.569
PROFILE FYo6 FY97 FY98 FY99 FYO0 FYO1L FYO02 FYO3 FYO04 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 29 19 19 0 0 0 68
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U.S. Atlas Cost Book

2/24/00 4:57:06 PM

WBS Number: 1.1.1.2.2.2.2 Descri ption: Testing of prototypes at UNM

Institution : U. of New Mexico Contact:

This covers equipment and technical labor for testing.

Details of Estimate: This covers equipment and technical labor for testing.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 29 10 35 39 0 12 0 17 0.6 0.5
S.W. Admin. Other Contract Tech. Total w/
MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)
MFG P 0 0 0 0 0 0 0 0 0 0 0 1125 12.361
EDIA B/l 0 880 0 0 0 0 0 0 0 0 0 0 38.675
0 880 0 0 0 0 0 0 0 0 0 1125 51.036
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: (k%) (k%) (k$) (k%) (k$) (k$) (k$)
MFG P 13 0 0 0 0 0.0 16.569
13 0 0 0 0 0.0 16.569
PROFILE FY9 FY97 FY98 FY99 FYO00 FYOlL FYO02 FY03 FY04 FYO05 Total
SUMMARY: (k$) (k$) (k$) (k%) (k$) (k$) (k$) (k$) (k%) (k$) (k$)
0 0 0 0 29 19 19 0 0 0 68
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U.S. Atlas Cost Book 2/24/00 4:57:07 PM

WBS Number: 1.1.1.2.2.2.2.1 Descri ption: Equipment for testing of prototypes at New Mexico
Institution :  U. of New Mexico Contact:

Equipment and fixtures needed for prototype tests at New Mexico.

Details of Estimate: Equipment and fixtures needed for prototype tests at New Mexico is estimated to cost $25K.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k%) (k%) (k$) (k$) (k$) Project Other
(Project) 17 5 32 22 0 0 0 17 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k$) k® k® k) (k) (kS (k$)
MFG P 13 0 0 0 0 0.0 16.569
13 0 0 0 0 0.0 16.569
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
8 8 4 8 2 1 0 32
PROFILE FYoé6 FY97 FY9 FY99 FYO0 FYO1L FYO02 FYO03 FYO04 FYO5 Total
SUMMARY: (k%) (k$) (k$) (k%) (k%) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 17 0 0 0 0 0 17
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U.S. Atlas Cost Book 2/24/00 4:57:07 PM

WBS Number: 1.1.1.2.2.2.2.2 Descri ption: Labor for testing of prototypes at New Mexico
Institution :  U. of New Mexico Contact:

This covers supervisory and junior technical labor.

Details of Estimate: This covers supervisory and junior technical labor.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 12 5 40 17 0 12 0 0 0.6 05
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

MFG P 0 0 0 0 0 0 0 0 0 0 0 1125 12.361
EDIA B/I 0 880 0 0 0 0 0 0 0 0 0 0 38.675
0 880 0 0 0 0 0 0 0 0 0 1125 51.036
PROFILE FY96 FY97 FYO98 FY9 FYO00 FYOL FYO02 FYO03 FYO04 FYO05 Total
SUMMARY" (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 12 19 19 0 0 0 51
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U.S. Atlas Cost Book 2/24/00 4:57:08 PM
WBS Number: 1.1.1.2.2.2.2.2.1 Descri ption: Supervision

Institution : U. of New Mexico Contact:

Supervision will be required.

Basis of Estimate: Physicist estimate
Details of Estimate: We estimate that 110 mandays of supervision from a senior technician will be required.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$) Project Other
(Project) 0 0 0 0 0 0 0 0 0.0 05
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

EDIA Bl 0 880 0 0 0 0 0 0 0 0 0 0 38.675
0 880 0 0 0 0 0 0 0 0 0 0 38.675
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
4 4 4 8 2 1 1 24
PROFILE FYo6 FY97 FY98 FY99 FYO0O FYO1L FYO02 FYO3 FYO4 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 0 19 19 0 0 0 39
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U.S. Atlas Cost Book 2/24/00 4:57:08 PM

WBS Number: 1.1.1.2.2.2.2.2.2 Descri ption: Tech/student labor for testing of prototypes at Ne
Institution :  U. of New Mexico Contact:

Students will be needed for testing prototypes.

Basis of Estimate: Physicist estimate
Details of Estimate: We estimate that 440 mandays of students will be needed for testing prototypes.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$) Project Other
(Project) 12 5 40 17 0 12 0 0 0.6 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

MFG P 0 0 0 0 0 0 0 0 0 0 0 1125 12.361

0 0 0 0 0 0 0 0 0 0 0 1125 12.361

Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
8 8 8 8 2 1 1 40

PROFILE FYo6 FY97 FY98 FY99 FYO0O FYO1L FYO02 FYO3 FYO4 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)

0 0 0 0 12 0 0 0 0 0 12
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U.S. Atlas Cost Book 2/24/00 4:57:09 PM
WBS Number: 1.1.1.2.3 Descri ption: Production

Institution : Contact: Not available

Preproduction and production fabrication and testing

Details of Estimate: The number of production wafers follows from the yield spreadsheet.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 581 131 22 712 0 21 0 560 11 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

MFG P 0 0 0 0 0 0 0 0 0 0 0 1920 21.095
0 0 0 0 0 0 0 0 0 0 0 1920 21.095
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k$)  (k§) (k) k)  (k$)  (k9) (k$)
MFG P 543 0 0 9 0 0.0 560.336
543 0 0 9 0 0.0 560.336
PROFILE FYo6 FY97 FY98 FY99 FYO0 FYOlL FYO02 FYO03 FYO04 FYO05 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 74 226 282 0 0 0 581
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U.S. Atlas Cost Book 2/24/00 4:57:09 PM
WBS Number: 1.1.1.2.3.1 Descri ption: Layers 1/2 and Disks and B-layer

Institution : Contact: Not available

Preproduction and production for barrel layers 1 and 2 and for disks and B-layer. B-layer will be broken out later as cost
differences are better known.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k%) Project Other
(Project) 581 131 22 712 0 21 0 560 11 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k$)

MFG P 0 0 0 0 0 0 0 0 0 0 0 1920 21.095
0 0 0 0 0 0 0 0 0 0 0 1920 21.095
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k$)  (k§) (k) k)  (k$)  (k9) (k$)
MFG P 543 0 0 9 0 0.0 560.336
543 0 0 9 0 0.0 560.336
PROFILE FYo6 FY97 FYO98 FY99 FYO0O FYOlL FYO02 FYO03 FYO04 FYO05 Total
SUMMARY: (9 ) k8 (9 (k§ k8 (® Kk k) (8§ (k9
0 0 0 0 74 226 282 0 0 0 581
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U.S. Atlas Cost Book 2/24/00 4:57:10 PM

WBS Number: 1.1.1.2.3.1.1 Descri ption: Preproduction

Institution : Contact: Not available

Preproduction fabrication costs. These are split among institutions as shown at lower levels.
Basis of Estimate: Level of Effort

Details of Estimate: Funds are taken as fixed contribution to prototypes in FY00.These funds were provided by BCP
in FY0O.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: k$) (k9 % (k$) (k) (k$) (k$) (k$)  Project Other
(Project) 73 0 0 73 0 0 0 73 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: (k%) (k%) (k$) (k$) (k$) (k$) (k$)
MFG P 57 0 0 9 0 0.0 72.776
57 0 0 9 0 0.0 72.776
PROEILE FY9 FYO97 FY98 FY99 FYO00 FYO1 FYO02 FYO03 FY04 FYO05 Total
SUMMARY: (& &) (%) (9 k9 k) (9 kO Kk (9 (K9
0 0 0 0 73 0 0 0 0 0 73
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WBS Number: 1.1.1.2.3.1.1.1 Descri ption: Preproduction costs - Albany
Institution :  SUNY at Albany Contact: Not available

Albany funded fabrication

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k$) (k$) % (k%) (k$) (k$) (k$) (k$)  Project Other
(Project) 43 0 0 43 0 0 0 43 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: (k%) (k%) (k$) (k%) (k$) (k$) (k%)
MFG P 43 0 0 0 0 0.0 43.350
43 0 0 0 0 0.0 43.350
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
0 0 0 0 0 0 0 0
PROFILE FYo6 FY97 FY98 FY99 FYO0 FYO1L FYO02 FYO3 FYO04 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 43 0 0 0 0 0 43
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WBS Number: 1.1.1.2.3.1.1.2 Descri ption: Preproduction - Ohio State
Institution :  Ohio State U. Contact: Not available
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k$) (k$) % (k$) (k%) (k$) (k$) (k$) Project Other
(Project) 20 0 0 20 0 0 0 20 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k) (9 k) k) k) k)  (k$)
MFG P 14 0 0 0 0 0.0 20.206
14 0 0 0 0 0.0 20.206
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
0 0 0 0 0 0 0 0
PROFILE FYo6 FY97 FY98 FY99 FYO00 FYO1L FYO02 FYO3 FYO4 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k%) (k$) (k$) (k$)
0 0 0 0 20 0 0 0 0 0 20
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WBS Number: 1.1.1.2.3.1.1.3

Institution : U. of Oklahoma

Descri ption: Preproduction - Oklahoma

Contact: Not available

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k$) (k$) % (k$) (k$) (k$) (k3$) (k$)  Project Other
(Project) 9 0 0 9 0 0 0 9 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k3)  (k$)  (k9) k$)  (k§) (k%) (k$)
MFG P 9 0 0.0 9.220
0 0 0 9 0 0.0 9.220
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
0 0 0 0 0 0 0 0
PROFILE FYo6 FY97 FY9 FY99 FYO0 FYO1L FYO02 FYO3 FYO4 FYO5 Total
SUMMARY: (9 k) k) (9 (8 k) () (K k) (k§ (9
0 0 0 0 9 0 0 0 0 0 9
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WBS Number: 1.1.1.2.3.1.2 Descri ption: Production
Institution :  SUNY at Albany Contact: Not available

Production fabrication costs.
Basis of Estimate: Vendor quotation

Details of Estimate: The price per wafer can be estimated either from the 1999 ATLAS Price Enquiry (4
manufacturers provided estimates ranging from $2141 to $6273 per wafer) or from the quotations provided to a similar
experiment (2 vendors who also provided ATLAS Second Prototype sensors provided quotations that average to $1940
per wafer. On the basis of these numbers we estimate a cost of $2000 per wafer.

Layers 1 and 2 and the disks require 1980 tiles. Assuming 83% yield on sensors and 75% yield on modules, we estimate
that we require 3160 tiles. At 3 tiles per wafer this predicts 1054 wafers for Layers 1 and 2 and the disks.

The B Layer requires 273 tiles. Assuming 83% yield on sensors and 75% yield on modules, we estimate that we require
436 tiles. At 3 tiles per wafer this predicts 146 wafers. We assume for now that the B-layer costs are the same.

The total cost of 1054 wafers for Layers 1 and 2 and the disks at $2000 per wafer is $2,108,000. If the US purchases
20% of the wafers, the cost to the US is $421,600.

The total cost of 146 wafers for the B Layer at $2000 per wafer is $292,000. If the US purchases 20% of the wafers, the
cost to the US is $58,400.

For the materials estimate, we assume that the following fraction of wafers for Layers 1, 2, and the disks are fabricated in
FYO1 and FY02 in equal amounts We assume that all of the B Layer wafers are fabricated in FY02.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 480 125 26 605 0 0 0 480 0.0 0.0
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k$) k) ¥ k) (9 (® (K9
MFG P 480 0 0 0 0 0.0 480.000
480 0 0 0 0 0.0 480.000
Units Unit Cost
240 2000
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
6 2 8 4 2 1 1 26
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PROFILE FY96 FY97 FYO98 FY99 FY00 FYOL FYO02 FY03 FYO04 FYO05 Total
SUMMARY: &8 (&) k) (8 (k) Kk 8 k) Kk () (K9
0 0 0 0 0 211 269 0 0 0 480
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WBS Number: 1.1.1.2.3.1.3

Descri ption: Testing

Institution :  U. of New Mexico Contact: Not available

Preproduction and production testing equipment and labor.

Basis of Estimate: Physicist estimate

Details of Estimate: We assume that the US will test 20% of wafers for Layers 1 and 2, the disks, and the B Layer.
The total number of wafers is estimated to be 1054 for Layers 1 and 2 and the disks and 146 wafers for the B Layer.
The total number of wafers consequently is 1200, so the US will test 240 wafers. The cost of equipment and materials
and supplies is based on experience from testing production quantities of wafers for similar experiments (e.g., CDF
SVXII). Specific equipment, material, and supply needs at each institution at which testing will occur are listed below:
wafer storage: $2000

probestation maintenance: $2000

miscellaneous supplies: $2000

Consequently the total cost per institution (excluding overhead charges) is about $6000.

Labor costs are derived by multplying the number of wafers to be tested by the predicted time required to test each
wafer. The time required to probe a wafer must cover a range whose low end is the time required by an experienced
prober (where experience has been gained on prototypes and on studies of similar devices used for similar applications
(e.g., CDF SVXII) and whose high end accounts both for the time needed by a less experienced prober and for multiple
measurements of the same device at different institutes, for calibration purposes. We consequently use 1 person-day
as our estimator. The total time required to probe 240 wafers is consequently 240 person-days. We take this to also
include preproduction testing.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 29 6 20 34 0 21 0 8 1.1 0.0
S.W. Admin. Other Contract Tech. Total w/
MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)
MFG P 0 0 0 0 0 0 0 0 0 0 0 1920 21.095
0 0 0 0 0 0 0 0 0 0 0 1920 21.095
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: (k$) (k%) (k$) (k$) (k$) (k$) (k%)
MFG P 6 0 0 0 0 0.0 7.560
6 0 0 0 0 0.0 7.560
Risk Weight
CONTINGENCY Cont
FACTORS: Technical Cost Schedule Design Technical Cost Schedule %
2 4 8 4 2 1 1 20
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PROFILE FY96 FY97 FYO98 FY99 FY00 FYOL FYO02 FY03 FYO04 FYO05 Total
SUMMARY: &8 (&) k) (8 (k) Kk 8 k) Kk () (K9
0 0 0 0 1 15 12 0 0 0 29
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WBS Number: 1.1.1.3 Descri ption: Electronics
Institution : Contact:

This covers the US contribution to the design, prototype fabrication and testing, production and final testing of the pixel
array ICs. The total number of required array ICs is 37376. Of these, 4000 are for a "small" chip of 24 x 132 pixels and
the remainder are "large" chips with 24 x 160 pixels. The present die size for the large chip is assumed to be 7.4 x 10.2
mm = 75.5 mm2. For purposes of this estimate, we neglect the differences in cost arising from the smaller size die.
Wafer numbers are given later.

Details of Estimate: This covers the US contribution to the design, prototype fabrication and testing, production and
final testing of the pixel array ICs. The total number of required array ICs is 37376. Of these, 4000 are for a "small" chip
of 24 x 132 pixels and the remainder are "large" chips with 24 x 160 pixels. The present die size for the large chip is
assumed to be 7.4 x 10.2 mm = 75.5 mm2. For purposes of this estimate, we neglect the differences in cost arising from
the smaller size die. Wafer numbers are given later.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 2680 1713 64 4393 119 73 0 2487 3.0 0.9
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

MFG P 0 0 0 0 0 0 0 0 3056 0 0 480 72.988
EDIA P 0 1680 0 0 0 0 0 0 0 0 0 0 119.194
EDIA B/l 0 1600 0 0 0 0 0 0 0 0 0 0 168.095
0 3280 0 0 0 0 0 0 3056 0 0 480 360.277
Pur. Low High Total w/
MATERIAL Mat. Stores Travel Level R+D Level overhead
SUMMARY: k) (9 k) k) k) k)  (k$)
MFG P 394 0 0 0 0 1905.1 2487.425
394 0 0 0 0 1905.1 2487.425
PROFILE FYo6 FY97 FY98 FY99 FYO0 FYOl1 FYO02 FYO03 FY04 FYO05 Total
SUMMARY: (k%) (k$) (k$) (k$) (k$) (k$) (k$) (k%) (k$) (k$) (k$)
0 0 0 0 673 783 1392 0 0 0 2848
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WBS Number: 1.1.1.3.1 Descri ption: Design/Engineering
Institution : Contact:

This covers the engineering design in the US for the pixel array readout chip. This design time amounts to about 40%
of the total design effort, the remainder coming from Europe. This does not include the engineering design of the Module
Clock and Control chip (to be done entirely in Europe) or other chips that are located on data/control hybrids on each
barrel ladder or disk sector.

Details of Estimate: This covers the engineering design in the US for the pixel array readout chip. This does not
include the engineering design of the Module Clock and Control chip (to be done entirely in Europe) or other chips that
are located on data/control hybrids on each barrel ladder or disk sector.

Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs FTEs
SUMMARY: k)  (k$) % (k$) (k$) (k$) (k$) (k$)  Project Other
(Project) 119 15 13 134 119 0 0 0 1.0 0.9
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k$)

EDIA P 0 1680 0 0 0 0 0 0 0 0 0 0 119.194
EDIA B/I 0 1600 0 0 0 0 0 0 0 0 0 0 168.095
0 3280 0 0 0 0 0 0 0 0 0 0 287.289
PROFILE FY96 FY97 FYO98 FY9 FYO00 FYOL FYO02 FYO03 FYO04 FYO05 Total
SUMMARY" (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$)
0 0 0 0 237 50 0 0 0 0 287
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WBS Number: 1.1.1.3.1.1 Descri ption: Prototype design
Institution : Contact:

This covers the engineering design of prototype chips in FY1996-FY2000.

Details of Estimate: This covers the engineering design of prototype chips in FY1996-FY2000.
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost  Cost Cont Cost  Labor Labor Matls Matls FTEs  FTEs
SUMMARY: (k%) (k%) % (k%) (k%) (k$) (k$) (k$)  Project Other
(Project) 57 0 0 57 57 0 0 0 05 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME Design ET MT Super. Admin. Labor Shops Serv. Student overhead
SUMMARY: (hrs) (hrs) (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs) (hrs)  (hrs) (hrs)  (hrs) (k%)

EDIA P 0 800 0 0 0 0 0 0 0 0 0 0 56.759
0 800 0 0 0 0 0 0 0 0 0 0 56.759
PROFILE FYo6 FY97 FY98 FY99 FYO0O FYO1L FYO02 FYO3 FYO4 FYO5 Total
SUMMARY: (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k$) (k%) (k$)
0 0 0 0 57 0 0 0 0 0 57
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WBS Number: 1.1.1.3.1.1.1 Descri ption: Design - LBNL
Institution : Contact:
Base Cont Total EDIA Mfg EDIA Mfg
COST Cost Cost Cont Cost Labor Labor  Matls Matls  FTEs FTEs
SUMMARY: (k%) (k%) % (k$) (k%) (k$) (k$) (k$)  Project Other
(Project) 57 0 0 57 57 0 0 0 0.5 0.0
S.W. Admin. Other Contract Tech. Total w/

MANPOWER Prof EE ME D