solectvedoping- lON Implantation-
Machine

(1) Gas source of material. such as BF3 or
AsH3 at high accelerating potential: valve
controls flow of gas to ion source

(2) Power supply to energize the ion source

(3) lon source containing plasma with the
species of interest (such as +As, +B. or
+BF2), at pressures of ~ 10-3 torr

(4) Analyzer magnet: allows only ions with
desired charge/mass ratio through

(5) Acceleration tube through which the
beam passes

(6) Deflection plates to which voltages are
applied to scan the beam in x and v
directions and give uniform implantation
(7) Target chamber consisting of area-
defining aperture, Faraday cage. and wafer
feed mechanism
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selectivedoping- lon Implantation
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Principles of Ion Implant

* Generation of ions

— dopant gas containing desired species

« BF3, B2H6, PH3, AsH3, AsF5

— plasma provides positive ions

* (B11}+, BF2

+, (P31)+, (P31)++

« fon Extraction

— Ions are extracted from the source due to a
high electric field

« Ion Selection

— Magnetic field mass analyzer selects the
appropriate ion (mass & charge)

« Ion Acceleration

— Further accelerate ions giving the ions their
final kinetic energy.
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selective doping- lon Implantation-

Plasma source
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F ~ seiocivedeping- [lON Implantation-Mass
o analyzer

‘ V :ion velocnty

Ea ext = Y4M 17 2 The ions are extracted from
K ‘ext =

the source and analyzed in a

Blv magnetic field. The Lorentz
R/ 'radius of curvature force makesthe jons takea
curved path with a radins of
curvature that depends on
R-H-R Resolving Aperture the mass of each ilI;nlc

l

species. By adjusting the

@ magnetic field strength, anly
selected lons  the selected ims will enter
the accelerating cohumn.

Magnetic Field Heavier ions

F=qvxB=MV“/R Mass to charge ratio of the selected lons:

vz veloeiby M /q = R2 B2/ (2 Vext)
o R = Radius o
¢ = \‘2 Vex b Curvn'h.f'e,.

. R = J?'.“%.Vur /(f/M)
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This type of im planter is suitable for low dose implants. %

The beam currentis adjusted to result in t> 10 seciwafer. —

With scan frequencies in the 100 Hz range, good implant

uniformity is achieved with reasonabie throughput.
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