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Thickness Measurement of Ni Thin Film Using Dispersion
Characteristics of a Surface Acoustic Wave
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Abstract In this study, we suggest a method to measure the thickness of thin films nondestructively using the
dispersion characteristics of a surface acoustic wave propagating along the thin film surface. To measure the
thickness of thin films, we deposited thin films with different thicknesses on a Si (100) wafer substrate by
controlling the deposit time using the E-beam evaporation method. The thickness of the thin films was measured
using a scanning electron microscope. Subsequently, the surface wave velocity of the thin films with different
thicknesses was measured using the V(z) curve method of scanning acoustic microscopy. The correlation between
the measured thickness and surface acoustic wave velocity was verified. The wave velocity of the film decreased
as the film thickness increased. Therefore, thin film thickness can be determined by measuring the dispersion
characteristics of the surface acoustic wave velocity.
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Fig. 3 Cross sectional image by SEM

Table 1 Measured thickness of nickel films

unit : [nm]

No #1 #2 #3 #4 #5 #6

P1 135.0 | 217.5 | 472.5 | 303.7 | 731.2 | 946.9

P2 129.4 | 217.5 | 476.2 | 318.7 | 750.0 | 960.0

P3 131.2 | 215.6 | 457.5 | 311.2 | 751.9 | 946.9

Mean

131.8 | 216.8 | 468.7 | 311.2 | 744.3 | 951.2
Value

Table 2 SAW velocity in thin film system
unit : [m/s]

Sample
No.

Pl 4,772 | 4,619 | 4,325 | 4,476 | 4,315 | 4,661
P2 4,805 | 4,632 | 4,295 | 4,523 | 4,295 | 4,116
P3 4,763 | 4,607 | 4,325 | 4,476 | 4,285 | 4,107
P4 4,777 | 4,607 | 4,315 | 4,454 | 4,179 | 3,942
P5 4,791 | 4,607 | 4,315 | 4,454 | 4,161 | 3,935
P6 4,777 | 4,595 | 4,285 | 4,465 | 4,143 | 3,912

#1 #2 #3 #4 #5 #6

Mean

4,782 | 4,611 | 4,310 | 4,475 | 4,230 | 4,021
Value

4900 T T T T T

4800 . -
4700
. 4600 - y
0
£E. 4500 R
~>‘ -
g 4400 ; 4
[}
= 4300 - :
2 4200 &
%]
4100 4 i .
4000 L
3900 r r r
0 2000 4000 6000 8000 10000

Film Thickness[A]

Fig. 4 The change of the surface wave velocity in
accordance with film thickness
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