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Pixel Electronics Production Costs

1.1.1.3.3 Production

1.1.1.3.3.1 Front-end ICs

1.1.1.3.3.1.1 Layers 1/2 and Disks

We estimate the preproduction cost assuming ICs from Temic. We assume two lots(40 wafers minimum) of preproduction wafers at a cost of $236,667 per lot for a total cost of $473,333. The US will provide $97,033. We take a contingency of 0%, assuming the production contingency will cover additional lots, if needed. This occurs in FY01.

We estimate the production cost assuming ICs from Temic. Costs per wafer were provided by Temic under the auspices of the Frame Contract. Following our yield model, we assume 1019 wafer are required. The cost per wafer is estimated to be $4867 in FY01(Temic provided a cost as a function of year). We have chosen not to deflate to FY00 costs at this time. The US will provide funds for 209 wafers or $1,017,203. The contingency is currently estimated to be 43% based on yield guarantees in the Frame Contract, in which lots/shipments may be rejected if the yield falls below 70% of the target yield and uncertainties in the IC and other yields. One-third in FY01(338,729) and remainder in FY02(678,474).

1.1.1.3.3.1.2 B-Layer

We estimate the preproduction cost assuming ICs from Honeywell. We assume one lot(20 wafers minimum) of preproduction wafers at a cost of $240,000 per lot for a total cost of $240,000. The US will provide $49,200. We take a contingency of 0%, assuming the production contingency will cover additional lots, if needed. This occurs in FY01.

We estimate the production cost assuming ICs from Honeywell. Costs per wafer were provided by Honeywell under the auspices of the Frame Contract. Following our yield model, we assume 140 wafer are required. The cost per wafer is estimated to be $10,500 in FY01(Honeywell provided a cost as a function of year). We have chosen not to deflate to FY00 costs at this time. The US will provide funds for 29 wafers or $304,500. The contingency is currently estimated to be 43% based on yield guarantees in the Frame Contract, in which lots/shipments may be rejected if the yield falls below 70% of the target yield and uncertainties in the IC and other yields. This occurs in FY02.

1.1.1.3.3.1.3 Testing

Equipment, Materials and Supplies

Test equipment for production testing will largely be in hand at the end of the development period(end FY00). However, some additional items will be required. Estimates are based on previous experience. Contingency is estimated to be about 25%(whatever falls out of formula). This occurs in FY01.


Wafer storage in production



$2,000





Probe station shielding/environmental control

$3,000


Probe station maintenance




$2,000


Spare probe card





$1,000


Miscellaneous supplies




$2,000


Database licenses 




$2,000






Total


$12,000

Labor

Testing labor will be provided by temporary personnel supervised by physicists and postdocs. We assume that the US will test one-third of all wafers, or a total of 382 wafers. We assume a rate of one wafer per day, or about 3 mins per die on average. A total of 3056 hours is required. The assumed hourly rate for these temporary personnel is $14.53 per hour for a total cost of $44,400. (This looks too long to me, but need to check). We take a contingency of 50%, in the event that the US is required to probe one-half of the wafers. One-third occurs in FY01(14785) and the remainder in FY02(29615).

1.1.1.3.3.2 Optoelectronics

1.1.1.3.3.2.1 Production

We assume that preproduction quantities of the optoelectronics have been produced during the development period(FY00). We assume the production optoelectronics is produced in dedicated runs, not shared with other ICs.

A total of three wafers is needed in production. We assume this is done by Temic. The cost is taken to be the minimum engineering run of 8 wafers minimum for $131,950. The US will provide $65,975. The contingency is taken to be 0%, given that 8 wafers is more than twice the required number. This occurs in FY01.

1.1.1.3.3.2.2 Testing, Dicing and Sorting

Test equipment should be in hand at the end of the development period.

We assume testing of 4 wafers in the US or about 2x4800 = 9600 die at 1 minute per die or 160 hours. The cost is estimated to be $1600.

Dicing of the four wafers is estimated to be $100 per wafer or $400.

Die sorting is estimated to require 1 minute per die also or $1600.

Die packaging is estimated to cost $200.

Total is $3,800 and this occurs in FY01. Contingency is taken to be 35%(whatever comes from formula).

