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The IQP 10/63 is a Penning discharge type ion source. The main advantages of this
source are very high beam current and an extremely flat trapezoidal beam profile
combined with a large sputter area. The Penning discharge starts easily and will run very
stably for many hours. Because no diaphragm is used in the beam path the beam is very
clean.

In the standard configuration with a 2 mm diameter aperture, a maximum ion current of
50 pA can be achieved. With a larger aperture, the ion current can be increased up to
100 pA. The source is mounted on a DN63CF flange and can be supplied with a complete
gas inlet system. The partial pressure of the sputter gas in the chamber is in the 10
mbar range during operation.

Dimensions
Figure1: Schematic Drawing of the Source IQP 10/63
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Operation principle

Penning discharges are magnetically supported gas discharges at relatively low pressures.
Once the plasma has been ignited, ionizing electrons are emitted from a cold cathode due
to ion bombardment. A superimposed magnetic field forces the electrons to follow a
cycloidal path. Because of the low pressure in the discharge chamber, the mean free path
length is long enough to allow the electrons to gather the high energy required for
efficient ionization of the operating gas. The optimized geometry and discharge
parameter settings lead to very high ion current densities over a large sputter area and

thus high sputter rates.
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Performance
Figure 2: Dependance of Sample 40
Current on Acceleration Potential Discharge Current 9.0 mA
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Figure 3: Dependance of Sample
Current on Chamber Pressure z 40 - .' Discharge Current 9.0 mA
Parameters: % 35 4 ’o‘~
*Gas: Ar 5 g
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Figure 4: Dependance of Sample
Current on Discharge Current 60
Max. sample current 50 pA, < 907
Max. current density 150 pA/cm? =
£ 40 1
Parameters: q:’
=3 30 A
eGas: Ar t
OSampIe: Cu ?E" 20 1 Sample current (4A)
eSample bias: +27 V S 10
eSource-Sample Distance: 196 mm
ePressure:7.8 x 10 mbar 0 T T T
eAcceleration potential: 5 kV 0 o 10 15 20
Please note that an increased djscharge Discharge Current (mA)
current leads to a shortening of cathode
lifetime!
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Beam Specification

Figure 5: Dependance of Beam
Diameter on Acceleration
Potential

eMeasured for three different source-
sample distances.

eParameters:

*Gas: Ar

eSample: Cu

eSample bias: + 27V
ePressure: 1.5 x 10~ mbar
eDischarge Current: 4.5 mA
eDischarge Voltage: 500 V
eSample Current: 23 pA
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Figure 6: Beam Profile depending on Acceleration Potential.

The beam profile is virtually flat showing a deviation of less than 5% over 60% of the beam diameter.

Parameters:

*Gas: Ar

eSample: Cu

eSample bias: + 27V
eSource-Sample Distance: 200 mm
ePressure: 1.5 x 10~ mbar
eDischarge Current: 4.5 mA
eDischarge Voltage: 500 V
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eSample Current: 20 pA
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