Sole-sour cejustification for purchase of special high-purity silicon material
Requested by: Richard Jones, Dept. of Physics, University of Ganticut unit 3046.
Vendor: Sequoia Semi Tech, Inc.,

1630 Oakland Road, Suite A208

San Jose, CA 95131, USA

Tel: 408-392-9808

Fax: 408-392-9608

Email: contact@sequoiasemitech.com

Justification statement:

This high-purity single-crystal silicon ingot iseued for the production of X-ray optics
for diffraction experiments at the Cornell High Emge Synchrotron Light Source located
on the campus of Cornell University, Ithaca, NYiglipurity silicon crystals of this size
are produced by special industrial facilities ie form of a “boule”, or a solid cylinder of
variable length, depending on the application, \thin axis of the cylinder aligned with
one of the principal crystal axes. The principalrket for high-purity silicon is the
manufacturers of electronic chips. These buyerpancipally concerned with the
electronic and thermal properties of the materidie requirements for high-quality X-
ray optics are somewhat different. Because thayXeptics market is very small,
manufacturers of bulk single-crystal silicon terad to be very specific about the
properties of their product that are important toay specialists, such as the large-scale
uniformity or dislocation structure of the crystalherefore, the only cost-effective way
to proceed is to buy material from a number ofadtdht manufacturers and measure the
X-ray properties ourselves. My colleague Ken Fisteen (CHESS Scientific Staff, user
liaison for beamline C) has approved a particudansle for our application that is
currently available in stock at Sequoia Semi Tethe particulars of this piece are
clarified in the correspondence between Ken and¥en at Sequoia, quoted below.
Our intention is to purchase this boule, and treneeds arise, cut off from it slices of
various sizes and thicknesses to create the ogliealents needed to carry out the X-ray
measurements being supported under our reseanch gra

[from K. Finkelstein] Good morning Mo Chen,

We have now used some of the material you suppdiédild a very sensitive x-ray
monochrometer. It has worked very welll Thank yllost of the remaining material has been
cut (at various angles off the ingot axis) intacksections that will be sliced into wafers and
polished. Would you please inquire with your sificguppliers to provide a quote for a 20cm long
(approx. 100.8mm diameter) silicon ingot meeting $hme specifications we have requested for
the past order? If possible look for an ingot dtigely uniform resistivity (if possible 2 KOhm-
cm), say within 10%, along the length. When youenfound material, please send the quote to
Professor Richard Jones at the Physics Departtdeiversity of Conn. The email address is:
richard.t.jones@uconn.edu Please send me a cdapg ebrrespondence. Based on $800/Kg the
cost would be about $3K.



[from Mo Chen| Dear Ken,

My vendor was able to find the below ingot thad frour description. 4inch N-type FZ un-
doped,<111>

Axis resistivity: 1900~2000o0hmcm

Center edge

1350 2050 2000 1900 2100 (top)

1300 2000 1800 1850 2000 (bottom)

Length: 190mm

Please let me know if the above will work for yowill then proceed with a quote. Thanks.
Mo Chen, Sequoia Semi Tech

[from Ken Finkelstein] Mo Chen,

Since the ingot will be shipped to CHESS (me), anudt likely used here, it makes sense that we
(here) determine what material properties satisfyneeds. The purchase will be made through
Professor Jones, so he needs to place the ordeyaeuit The ingot you list satisfies our
requirements, but has a larger change in resistiatween center and edge, than for example the
189mm ingot (No. FN100.8A1010A-436-7) purchasednfymu recently. If it is easy to find an
ingot with more uniform (and high) resistivity thabuld be preferred. Otherwise this one is OK.

Thanks you, Ken F

[from Mo Chen| Hi Ken,
Please check the two ingots below see if any cfetlmeets your request:
Center Edge
1) 1870 2180 2200 2140 2340
2150 2560 2490 2510 2570
Length: 204mm
2) 1800 1850 1820 1910 1880
1820 1800 1850 1880 1810
Length: 189mm

Kindest regards, Mo Chen, Sequoia Semi-Tech, Inc.

[ From: Kenneth Finkelstein] Mo Chen,

# 2 looks best for our application. | look forwdadthe quote.

Thank you, Ken F

[From Mo Chen] HiKen,

The price remains the same, $800/kg, FOB San @#sdead time 3 weeks.

Fyi, the weight of this ingot is 4.514 kg.
Kindest regards, Mo Chen, Sequoia Semi-Tech, Inc.



