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First test of boron deposition

* Deposited boron on 4-inch wafer that was
covered with a “shadow mask”

e The dark areas are boron

* 500 Angstroms of boron (thickness
measured with Dektak profilometer).

* Took % hour.

* Need to research how to speed up
deposition rate.

* Waferis on my desk at Sidet.




Methods of thin film deposition at NIU

Physical vapor deposition Chemical vapor deposition
/ \ (none at NIU)
Thermal Sputtering
e- beam Plasma lon beam

Substrate and film growth




Chose lon Beam Deposition for boron because the targets required for
plasma deposition are huge (about 8” diameter) hence too expensive!

Physical vapor deposition Chemical vapor deposition
/ \ (none at NIU)
Thermal Sputtering
e- beam Plasma lon beam




lon beam deposition system

 Thisis the ion beam deposition
system NIU is trying out for the boron
deposition.




lon beam deposition system

 Thisis the ion beam deposition system
NIU is trying out for the boron
deposition.

* Itusesanion source (gun) to accelerate
Ar ions which sputter the boron onto
the CCD.

e Theion gunis called a Kaufman ion
source.

* The CCD is attached to the water-
cooled fixture fabricated by FNAL (next
slide).

* Base pressure 1 x 10 Torr, operating
pressure 5 x 10 Torr.




CCD is attached to the water-cooled fixture

 The CCD would be attached to the
water-cooled fixture made by FNAL




Cooling

Cooling lineg

e The CCD is water cooled.

e Uses the fixture made by FNAL
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Boron target

The boron target is held by an Cooling lines
for CCD

aluminum fixture which extends
beyond the edge of the boron target.

Gregg is worried that the Al is also
being sputtered.

Gregg has designed a new target
holder that will attach to the back

side of the boron target to eliminate
that problem.

He asked if FNAL can machine the
new holder; he will provide a drawing
(next slide).




Revised target holder
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How to install and secure CCD?




Neutralizer

 Theion beam deposition system has
a neutralizer

* The neutralizer would convert the
argon ions into neutral argon atoms
before they strike the boron target.

* The neutralizer is not working

* It’s not known if it matters if the
argon is charged (see next slide)

e Grids shown on drawing on next slide




Characteristics and advantages of ion beam sputter deposition*

lon-beam sputtering (IBS) is a method in which the target is external to the ion source.

Kaufman source ions are generated by collisions with electrons that are confined by a
magnetic field as in a magnetron.

They are then accelerated by the electric field emanating from a grid toward a target.

As the ions leave the source they are neutralized by electrons from a second external
filament.

IBS has an advantage in that the energy and flux of ions can be controlled independently.

Since the flux that strikes the target is composed of neutral atoms, either insulating or
conducting targets can be sputtered.

*http://en.wikipedia.org/wiki/Sputter_deposition



Drawing of an ion beam deposition system*

This is similar to the system at NIU
Note the grids
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*”lon beam deposition”
http://www.jh-vac.com/image/pdf/lon%20beam%20deposition%20in%20english.pdf



