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The effect of the process parameters on the electrical properties of
Ni/Cr/Al/Cu alloy thin film
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Abstract

We have fabricated thin films using the DC/RF magnetron sputtering of 74wt%Ni-18wt%Cr-4wt%Al
-4wt%Cu alloy target and studied the effect of the process parameters on the electrical properties for
low TCR(Temperature Coefficient of Resistance) films ’

In sputtering process, pressure, power and substrate temperature, are varied as controllable parameter.
The films are annealed to 400C in air and nitrogen atmosphere.

The sheet resistance, TCR of the films increases with increasing annealing temperature. It abruptly
increased as annealing temperature increased over 300C in air atmosphere. From XRD, it is found that
these results are due to the existence of NiO on film surface formed by annealing.

As a results of them, TCR can be controlled by variation of sputter process parameter and annealing

of thin film
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Fig. 1. Sheet resistance about substrate.

8 25mTorr, Ar 50sccm, 10min®] AL =
power#ste]l W& WAY 54L& 29 29 Yehdl
k. ageAM Bd utate] £7E powerd] F7tel
ue WA B 1Y 27 o] AsHFHoE
AL AFL Holal i power’t 250W7tR| =
#F43) gasitist AslZo] HojAe AL dE
Wz Utk ol powerd] FUto W& FFHEe F
7hol WE FA9 F7t2 Q8 WAPge] FiHI

- 726 -



YA FA o) M E AR AR nHFA &gk YE
Y1 otm Az

140 |

2 al

-~ 120

o

T 100

g

g &

g wf .

g “or \.

] ——
or .
[

100 150 200 250 200
DC Power[W]
a3 2 Powerdl W& A 9 W3 EA.

Fig. 2. Thickness and Rs with power.
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Fig. 3. Thin film's XRD with annealing.
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Fig. 4. Sheet resistance with annealing conditions.
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Fig. 6. TCR with sputtering pressure.
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Fig. 7. TCR with substrate temperature.

4. 4 &

Dutegga]  dtehge] Abadhakol
TCR3kol ol

2) dAg uwe TCR#L As3cd, o
gxEe] NiOAEEe BHdez A" WA
TCR#ol 7H8& Aoz wedr

3) Agutet P4A 7l 227 FoHEel wa
gtabe] WA TR 2AHAAH TCRELS RolAY,
200CLE oA ME 2= P 2)d TCREol
F7tdga Az

CERE

L)

gn 28

[11 JHMooij and M.dejong, "Structural and
electrical properties of sputtered CrNi films”,
J. Vac. Sci. Technol,, Vol.9, No.l, pp.446, 1972 .

[21 MIBirjega, C.A.Constantin, . TH.Florescu and
C.Sarbu, "Crystallization of amorphous
sputtered 55%Cr-45%Ni thin films"”, Thin
Solid Films, 92, 315, 1982.

- 728 -



