Basis Of Estimate –M&S line 1.1.1 Silicon Sensors

1.1.1.1 Probe station setup

Probe station setups are being bought by SUNY Stonybrook and CINVESTAV.  The funding for these are fixed costs in the NSF MRI budget so no contingency has been placed on these numbers.  Also, as of 2/1/2, the stations have both been purchased.  The cost estimate was based on the silicon sensor probing facility has been set up at Kansas State University at no cost to the project.   The total we have budgeted is $83,000 per stand.

Here is an estimated cost of one facility based on KSU experience.

Clean Room Equipment







 price 


Dark Box
Ron Jackson, KSU Mechanical Shop
x2-1631
 $  4,300.00 
 







Keithley 237
Keithley Instrunents
Joanne Pamer
 $  7,195.00 
440-248-0400

Rack Mounting kit 
Keithley Instrunents
800-552-115 x2757
 $     134.10 
 

 
 
pamer_joanne@keithley.com
 
 







HP LCR 4284A
Agilent 
Bruce Kempin
 $  9,944.00 
800 829-4444

Cable option
Agilent 
316-636-4934
 included 
800 829-4433

Test Leads
Agilent 
bruce_kempin@AGILENT.COM
 $     320.00 
 







Isolation Vibration Table
Kinetic Systems 1201-05-11
used from Bid Services
 $  2,336.00 
732-863-9500







Probe Station
 
Harry Vine <HVine@aol.com>
 $65,952.77 
 

REL-6100 8 in. Semi-Auto

 $                                  42,320.00 



Controller, probe type I
Celeron 450MHz, 64Mb, 6.4GB
 $                                    2,802.50 



Video adapter

 $                                       142.50 



Miscrocope 2x,10x,20x

 $                                    7,983.00 



Digitizer

 $                                    1,401.25 



positioner left

 $                                    1,181.50 



positioner right

 $                                    1,181.50 



positioner right

 $                                    1,181.50 



Probe FGI07

 $                                       175.50 



Probe FGI07

 $                                       175.50 



Probe FGI07

 $                                       175.50 



coax probe

 $                                       382.50 



coax probe

 $                                       382.50 



cables

 $                                       324.00 



probe points, box of 10

 $                                       495.00 



Adapter

 $                                    1,000.00 



Needle, box of 25

 $                                       133.00 



vacuum, kit

 $                                       675.00 



pump

 $                                       475.00 



Installation

 $                                    2,550.00 



s&h

 $                                       815.52 



Guard Box
self made
 
 
 







Storage





refrigerator





Misc.





Filter 20x20x1 type dp 1-40
Airguard Industries
1-866-247-4827



Filter 12x24x1
Airguard Industries




Gloves





Coats (size M/L/xL)





Hair cover





Shoe Cover
VWR Critical Environment Solution 
1-800-932-5000



Total equipment cost
 
 $                      89,861.87 
 
 

1.1.1.2 L0 Sensors

The estimates are based on vendor quotes as given below.  Since we have quotes, we have assigned 30% contingency.

1.1.1.2.1 Mask Development 

Assume two vendors each with a mask cost of $55,000.  These are the NRE costs given below

1.1.1.2.2 Prototype sensors

Assume two vendors with 20 prototypes each.  We assumed a cost of $1200.

1.1.1.2.3 Production sensors

We need 144 sensors for the detector, we’ve assumed 50% spares (72) and a cost of $300.

Here is a summary of vendor quotes:

Vendor
NRE cost, $
Prototype cost per sensor, $
Production cost per sensor, $

HPK
$54,810
$1159.71 
$276.01

Elma
$50,040
$400.00
$190.00

MOSCOW  STATE  UNIVERSITY

Institute of Nuclear Physics

119899, Moscow, Russia

Tel.: +7-095-932-9216; FAX: +7-095-939-5948

To: 
Regina Demina

  
Physics Department, Kansas State University

116 Cardwell Hall, 

Manhattan, KS, 66506, USA

FAX: +1 (785) 532-6787

Quotation

       ITEM                                           Number                     Price                                   Sum

Masks design and engineering: 
   2 sets                   30,040.00                         60,080.00

CAD design= 10*68 h@$22.5/h
of 10 masks

Engineering= 10*67 h@$22/h

Masks production:                          
   2 sets                   20,000.00                         40,000.00

$2,000/mask



of 10 masks

                                                                                   Total    price:                         100,080.00 

Sincerely,

                                         [image: image1.png]


Mikhail Merkine

11/16/01

1.1.1.3 L1 Sensors 

The estimates are based on vendor quotes as given below.  Since we have quotes, we have assigned 30% contingency.

1.1.1.3.1 Mask Development 

Assume two vendors each with a mask cost of $60,000.  These are the NRE costs given below

1.1.1.3.2 Prototype sensors

Assume two vendors with 20 prototypes each.  We assumed a cost of $800.

1.1.1.3.3 Production sensors

We need 144 sensors for the detector, we’ve assumed 50% spares (72) and a cost of $500.

Here is a summary of vendor quotes:

Vendor
NRE cost, $
Prototype cost per sensor, $
Production cost per sensor, $

HPK
$60,465
$544.18 
$435.35

Elma
$50,040
$800.00
$345.00

MOSCOW  STATE  UNIVERSITY

Institute of Nuclear Physics

119899, Moscow, Russia

Tel.: +7-095-932-9216; FAX: +7-095-939-5948

To: 
Regina Demina

  
Physics Department, Kansas State University

116 Cardwell Hall, 

Manhattan, KS, 66506, USA

Quotation

       ITEM                                        
Number                     Price                                   Sum

Masks design and engineering       
1 set                        3,000.00                           3,000.00

Masks production                            
1 set                        4,000.00                           4,000.00

Prototype silicon sensor 

20 wafers
          400.00


 8,000.00

for D0 RunIIb layer L1:

79.1 x 25 mm2, 384 r/o strips

with 58 mkm pitch

S&H, insurance

                                                                        
   380.00                

                                                                Total    price:                        15,380.00 

Sincerely,

Mikhail Merkine

10/10/01

1.1.1.4 L2 Sensors 

The estimates are based on vendor quotes as given below.  Since we have quotes, we have assigned 30% contingency.

1.1.1.4.1 Mask Development 

Assume two sets of mask each with a mask cost of $80,000.  These are the NRE costs given below

1.1.1.4.2 Prototype sensors

One run assumed with 100 sensors.  We assumed a cost of $750 per prototype.

1.1.1.4.3 Production sensors

We need 1900 sensors for the detector, we’ve assumed 20% spares (380) and a cost of $675.

Here is a summary of vendor quotes:

Vendor
NRE cost, $
Prototype cost per sensor, $
Production cost per sensor, $

HPK
$76,734  
$712.75
$671.16  

1.1.1.5 Radiation testing

$40K for equipment, supplies, trips and beam time, if using an outside facility.

1.1.1.6 Vendor qualification and monitoring

10 foreign trips $5K each. 

1.1.1.7 Sensor Probing

This includes costs associated with probing sensors at KSU and SUNY SB.  These costs are incurred directly through the funds supplied by the NSF MRI and are fixed so that no contingency is included.  They include costs for supplies, technician time, and indirect costs.

