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Powder mixtures as deposition targets for
multicomponent thin films: a case study

Copper and aluminium powders were mixed in different quantities to obtain several target compositions. These mixtures were cold
iIsostatic pressed into two mm thick disks and used as targets for depositions in both metallic as fully poisoned mode. Furthermore,
hysteresis measurements were carried out in order to investigate their behaviour when exposed to a changing oxygen flow.

Preparation of the targets:

1. Weighing the desired amount of material.
2. Manually mixing both components.

3. Isostatic pressing of the mixture.

Target compositions ranging from 10 at. % Cu
and 90 at. % Al to 90 at. % Cu and 10 at. % Al.

Adjustment of target surface to steady state ' ' Hysteresis measurements: pressure
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Thin films were deposited in metallic and poisoned mode. Their composition was | e increasing flow
measured using EDX. The target and thin film composition are equal within the | e
error. This result is understandable from a modified target surface composition due
to the sputtering process.

0.65 — . .
—— increasing flow

0.60 - —0— decreasing flow

0.65

0.60 — 0.55

pressure (Pa)
pressure (Pa)

0.55 — 0.50 —

0.50 0% Cu 0.45 30% Cu
4 0.40

1.0 = 0.40_""I""I""I""I""I""I [ LU (LS L (L L L [ [ [ L
o oo g (r)nxeytgagir::;aar;n;lee g When Steady lstate is 0.0 1.0 2.0 Ozﬂo\?v.?sccm) 4.0 5.0 6.0 0.0 1.0 2.0 Ozﬂo\?v.c()sccm) 4.0 5.0 6.0
= v 5 reached the ratio of the | g C trat
3 . © material fluxes towards nereasing LU cohcentration
2 | 8 the substrate is the same 0.70 - l
w04 8 as the compositional ratio D5 P commnion hysteresis narrows and
2 g ° of the target. g %07 eventually disappears
O _alll2== o 055

© G % 0.50 l
E . at. % Cu a
& | | | | | | | | | 1 el S e ' 50% Cu target behaves more and
00 01 02 03 04 05 06 07 08 09 10 040 5 more like a pure Cu target
Cu metal ratio of target T T |
0.0 1.0 20 3.0 4.0 5.0 6.0
O, flow (sccm)

The sputter yields of Cu and Al could be calculated from the measured discharge HyStereSIS measurements: dISCharge VOItage
currents and the mass difference before and after sputtering of a pure Cu and a
pure Al target. For Al, a yield was found of 0.70 which is comparable to 0.71 for a 460 ol e 0% Cu (pure Al
regular Al target, while the yield of Cuwas reduced from 1.89t0 1.17. 4= A e 209% o
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Due to the difference in sputter yields of the two species, the target surface will
initially adjust itself until a steady state is reached.
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The time ittakes to reach the steady state depends on the sputter yields, the current

density, the grain size, the density of the material and the target composition. s | | | _ | | 0o o a0 50 i 5o 5o
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Powder targets prove to be a reliable and easy alternative for fast scanning a wide range of different compositions when
depositing thin films containing multiple metallic components. While hysteresis measurements suggest that the powder
targets behave similarly to regular ones, this should be further examined.
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