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Basic Study on Nano-oxidation of Metal Sputtered film with AFM
Graduate School of Engineering, Utsunomiya University, Shohei SATO, Ryunosuke SATO, Hideo UENO,
In this study, nanoscale anodization processing was performed to Si, Cu spattered film, and Ti spattered film using atomic force microscope(AFM). The larger
oxides formed on all the samples become, the higher bias voltage becomes. The size of oxides is large in order of Ti, Cu, and Si.
1. # 8 Table 1 Cantilever specification
J -8 )19 EE  (Atomic Force Microscope; AFM) 1%, #XBHE H Coating material Rh

TEARZ JRF LSV DI ERECRIE S 2 3R 7275, REPR ORI E Spring constant of the cantilever 13.0N/m
I TR, 7/ A=V TOMMMIL S FREICT 5 3EE Th 5. .

) Cantilever resonance frequency 129kHz
AFM (2L BT ) A —AIIT.O—2& LTET LN D0, * Ti radius 30nm
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MELOMMIIN CICHEA TX 5 Z LM THS. LnL, Z0E Cantilever thickness 5um
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F BB LT OBRIELOWE 1T R TH 2. Table 2 Sputtering conditions

ARFZE T, 1B S (Atomic Force Microscope; AFM) % Film thickness Pressure | Power | Pre-SP SP time
AWMtz X 2 7 27— VIO A B = X A& g4 Cu 200nm 0.67Pa 500W 300s 340s
- T2 ) — P S o) 1 -

LTI TEDO—B & LT, Cu ANy X RaEIRE & Ti A - Sonm 0.67Pa | 500w | 300s 2405
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PMERIC L 2 AR > MGRER LI TR 217V, BRI L0 Ak . .
Table 3 Experimental conditions

INT-BR bW S, BRIt BLMIEEIC OV TRET L7z,
Temperature 25.0C
2. EREELAE Relative humidity 60%
BRI £ BT IMLERIL, 7 —X K AFM ¥ AT A Contact pressure 50nN
Dimension Icon(Veeco #£) % W TiT- 72, J5 1) BEMEE RS Bias voltage 1v~12v
BRBOBEEENT D Z & TREFFEHZBGE LT, BBEEon Processing time 15s
TA&4T > T\ 5 . FEBRIC 72 5 7 [ ) S LR & o 11 % Workpiece Si(100),Cu,Ti

Table 1127”9, Z OEEHE Si #R#H T, PREHEMRICIZRhICK 5 =
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Alafdi L7z a BT, Cu A28y ZIEEEL, Ti 2%y & sk,
Si(100)ak8t & 72 5. Ay X WEO RS % Table 2 127”7,

MIFZENZNOREEREIC T LTAX v 21T, REH %
FAWTHII TR % 15 70, PRETENEZ 50nN & LT, ZREFFIINE
JE%& IV~12V E B L SH RN B ARy MILE{To 7. 2D,
INTA%EEE & RS CA X v v L, B ORE s Lz,
N4t % Table 3 (2757,
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Bir B L7, KEEICBOCNT 247 - - BEOB LS =, 1, Fig.1 AFM 3D image of processing surface of Ti sputtered film
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Fig.2 Cross-section A-A'
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Fig.3 Relationship between bias voltage and oxide height
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Fig.4 Relationship between bias voltage and oxide diameter
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Fig.5 Relationship between bias voltage and oxide volume.



