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Production of converged ion beams for ion implantation applications

Lotfi,Hamid-Reza; Mahjour-Shafiei,masoud; Chaheh,Ali Akbar; Rafieian, Mehdi; Ershadi Safi,Hasan; Sarreshtedari,
Farrokh

Department of physics,University of Tehran,Tehran
Abstract

A set of einzel lens system along with a cone shape extraction lens were designed and manufactured to produce and
deliver converged ion beams. Oxygen and helium ions were produced by a Penning ion source [1]. The cone shape
extraction lens which is part of the einzel lens was used to extract the beam from a hole with 1.5 mm diameter inside a
cathode with 3 mm thickness. A grid consisting of sixteen 0.4 mm wires was used to measure the vertical profile of the
beam. The potential signal of the grid was read by an AVR microcontroller. And the density profile of the beam was
recorded and displayed at the same time in real time. Applying proper voltages to the lenses, we managed to focus the
oxygen beam in a spot of 800 micrometer and the helium to a spot of 1 mm.
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\ o(mm) | Ao(mm) |Io(HA) |A(uA) x?

74 2.282 0.599 | 0.752 | 0.213 | 3.93E-04
1000 2.12 0.139 | 8.346 | 0.582 | 3.41E-03
-1400 | 2.664 0.284 | 7.384 | 0.893 | 4.77E-03
-3100 | 1.749 0.087 9.1 0.46 | 3.02E-03
-4100 | 1.155 0.018 8.557 | 0.194 | 1.02E-03

il Vs dile Sl 5 0581 4L Sl G201 Y o

V| o(mm) | Ac(mm) | Io(HA) |Alp(WA) | X2

57 2.048 0.62 0.238 | 0.076 | 6.10E-05
1400 | 0.933 0.028 3.334 | 0.097 | 3.29E-04
-2900 | 1.986 0.126 3.727 | 0.246 | 6.90E-04
-3900 | 1.088 0.033 3.754 | 0.095 | 2.40E-04
-5000 | 0.794 0.008 4417 | 0.051 | 1.02E-04
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