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Damage Measurement for Molybdenum Thin Film Using
Reflection-Type Digital Holography
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Abstract In the fabrication of electronic circuits used in electronic products, molybdenum thin films are deposited
on semiconductors to prevent oxidation. During the deposition, the presence of a particle or dust at the interface
between the thin film and substrate causes the decrease of adhesion, performance, and life cycle. In this study, a
damage measurement targeting two kinds of glass substrate, with and without particles, was performed in order to
measure the change in the molybdenum thin film deposition area in the presence of a particle. Clean and dirty
molybdenum thin film specimens were fabricated and directly deposited on a substrate using the sputtering method,
and a reflection-type digital holographic interferometer was configured for measuring the damage. Reflection-type
digital holography has several advantages; e.g., the configuration of the interferometer is simple, the measurement
range can be varied depending on the magnification of a microscopic lens, and the measuring time is short. The
results confirm that reflection-type digital holography is useful for the measurement of the damage and defects of
thin films.

Keywords: Reflection Type Digital Holography, Molybdenum Thin Film, Laser Interferometer, Angular Spectrum
Method, Laser Testing Method, Damage Measurement
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Fig. 9 Reflection type digital holography system
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Table 2 Specification of AFM

Contact AFM, DFM,
Non-contact AFM, FMM, Phase image,
Force vs. Distance curve, DC-EFM,
Current AFM, 1I/V spectroscopy

SPM Head

Scan length 100 /m(low voltage mode : 10 ym)

2 um /sec to 200 um/sec or more

Scan Speed Vertical range : 262 pmor more
< .
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(a) 2D image (b) 3D Image (c) profile

Fig. 12 Result for clean sample measured by digital holography system
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Fig. 13 Result for clean sample measured by surface profiler
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Table 3 Roughnes for clean sample

[unit: nm]
Digital
Hologr;phy }S,‘:sg“l: AFM
system
Max Value 104 -79 9.795
Min Value 72 45 -9.395
Result Value 32 34 0.4

Table 4 Roughness for dirty sample

[unit: nm]
Digital
Holography S apy
system
Max Value 148 341 391
Min Value 65 -180 -613
Result Value 83 161 222

Table 5 Difference between results

[unit: nm]
Digital
Surface
Holography Profiler AFM
system
Clean 32 34 04
Dirty &3 161 222
Difference 51 127 216
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