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Fig. 1 Yon source
1. Filament 2. Arc chambnr 3. Filament suppout 4. Solid vaporiser 5. Gas inlet 6, Extraction
electrode 7. Earthed electrode 8. Flange plate 9. Source field
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Fig. 2 Beam extraction geometry
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Fig. 3 Parameters of ion source
‘ (a) Variation of beam and arc current with arc voltage (b) Variation of ion beam and arc current
with filament current (¢) Variation of ion beam and aic current with magnetic field
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Table 1 Measurements of emittance and brightiness

R R EIE  |[BRE—LER]
oL B & W SEE | it | et | (mmerad) € (om . rad - | SRR
Extraction geometry | pytra % io ac oulrlrent -MeVvi/2 MeV/%Energy Normalized
X lrt_c lon | 1on Ton beam curr-| normalized It d =0
voltage ente mittance| emittance rightnes
K A (x) 1.9x10™* 2.95x 1073
Hogalrz‘]oPt;ll 2 Art 660 2x10M
Long seam 1 2b0 e a1 ‘ 1.5x107* 2.3x107
o |HOE%2Zmm
® 4l Positive elec-
Circular |trode 30 Art 500 16%10™* 2.8x107° 1.3%x10%
hole |31 H00—8 _
mm Extraction
electrode )
FlL Same ' 2 Mg* 800 ( 1.3%x10 ‘ 2.1x10°3 3.7x 101
H.E Same | 24 Zn* 600 | 1.7x10- | 2.6x10~ | 1.8x10t
i I Same 30 Bit 600 2.3%10™ 4.03x107° T.6%x10%
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Table 2 Measurements of ion beam current and ienic rate
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Material Material Arc Magnetic field Eaftraction Ion Ion beam Ionic  Mass spectra
temperature voltage current voltage current rate chart(Fig. 4)
Ar 30 2.5 25 At 100 95 a
BF, 50 3.5 25 up+ 22 16 b
P 310 50 3 25 sip+ 85 55 [
Zn 360 40 2.2 25 $Zn~ 90 45 d
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A Freeman type ion source designed for ion implanter

Jiang Suwei Li Jun Du Jianmin Sang Hekang
Liu Laifeng Jiang Xinyuan
(Shanghai Institute of Metallurgy, Academia Sinica)

Abstract

A Freeman type ion source designed for ion implanter is described. The ion source
is simple, low consumption and cheap in price. After improving the structure of dis-
charge chamber and extracting system, high quality para—axial ion beam of 0.5—1mA

- can be obtained. Conventional two slits method is used for measurements of beam emit-
tance. The energy normalized emittance is 2—4 x 10 °mm-rad-MeV!/? and normalized
brightness>7.6 x 10'°A /m?.rad-This ion source is suitable for practical uses.

Keywords: Ion source Discharge chamber Extracting system
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