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Applied voltage DC (0Hz), Asymmetric AC (50 and 60Hz)
RF (13.57, 1~200 MHz)
Working gas Insert (Ar, Kr, Xe), Active (H, N, O, F)
Electrode number Diode, Triode, Tetrode
Arrangement of Target, Anode and substrate Facing, Coaxial, Back, Side
Target number Single, Multiple (Simultaneous, Alternate)
Target construction Simple (metal, Alloy, oxide, compound),
Composite

Sputtering system plasma; Non-magnetic field,

Perpendicular magnetic field,
Magnetron, Facing targets
fon source; lon beam, Cluster, ESR
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Stable glow discharge at low gas pressure

Discharge state High density plasma with high degree of ionization

Plasma-free surface of substrate and growing film
Film and substrate Non-elevation of substrate temperature without additional heating
High deposition rate even for magnetic material

Machine scale-up

Long operation / run

Compact design

High sputtering / depositing rates per unit of electric power

Mass production

T 3. =m0l HapAgury

Single layer (Ma-Ma:Mc)

Base metal Alloying metal Additional Element
(Ma) (Ma) (Mc)
Fe Ni, Co, N, B, C, O, H,
Al, Si, Ta Mo, Nb, W, Zr,
Sn, Ge, Ru, Ga
Co Ni, Fe, N, B,
Ta, Zr, Nb, Hf Cr, Ti, Rare Earth
Multilayer (Ma/Mg):Mc
Main layer Insertion layer Additional Element
(My) (Mg) (M¢)
Fe Co, Ni, Cu, N, O, B
Ta, Al, Si '
Co Cr, Pd, Pt, Ti 0O
Ni-Fe Cu, Ag, Au, O, N
Mn, Cr, V,
I Al, Si, Ti,Ta

E 4 AAA Fed a3 9 Aejof X713 A9 wla

Sputter methodes RF Tetrode FTS FTS
and alloys Fe-Si-B Fe-Ni Fe-Al-Si
4 7 M [KG] 153 10 12
H. [Oe] 0.01 0.2 | 04
Mr 8000 2000 10000
| As 0.2x 10" 1.2x10" 1.5% 107"
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Multilayer of 10bilayers 4 r My(KG) H(Oe) Ur
93 A-Fe / 7A-Ta multilayer (without N)

as-deposited 18.7 0.1 1050
annealed at 500°C 19.1 0.05 1480
105A-Fe:N / 8 A-Ta:N multilayer

as-deposited 205 0.07 1310
annealed 212 0.03 2250
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Alloy (Ma-Mg):Mc

Base metal Alloying metal Additional Element
(Ma) (Ms) (M¢)
Co Cr, Ni, Fe O, N, P,
Ta, Pt, Mn, W
Fe Zr, Ti N, O
Oxide Additionalelement
Ferrite
Fe:0., 7-Fe,Os (Spinel type) Cu, Co, Ni, Mn,
Al, Mg, Ti, V
CoFe,O4, Co-ZnFe,0, Cu, Mg, Al
BaFe -0 (Magnetoplumbite type) Ga, In, Co
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Composite Targets

Cog:Cry7 plate +
Ta slim sheet

Film Composition

(Cos3Crizhoox Tax

Ta Content (Cra)

0~ 10at.%

[ Substrate Material

PEN, Polyimide Tape

Substrate Temperature (Ts) 130T

Ar Pressure (Par) 1.0mTorr 4
Deposition Rate (Raq) 500 A/min

Film Thickness (tr) l 1000 A
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# 8. FTS Fxel &3 (CousCrihoosTa, & whute] T4, 2718 &4

Ta Content Cra (at.%) 0 2~4 10
Grain Size D] (A) 1080 510—~700 350
Crystallite Size O (A) 150 240~255 50
Peak Intensity Loozy (keps) 1.9 49~58 0.8
Interplanar dyoo2) (A) 2.026 2.039~2.051 2.069

Distance
Dispersion -

Angle of c-axis 48650 (deg.) 10.0 4.8~5.0 11.4
Saturation _

Magnetization M, (emu/cc) 700 370~500 220
Remanence

Ratio M, /Muw 1.0 33~44 32
Coercivity He, (Oe) 1050 1600~ 2300 800

He (Oe) 300 150~200 130

Anisotropc -

Field H (Oe) 4.2 4.2~45 2.8
Anisotropy K, _

Energy (x 105erlg/cc) 0.75 24~27 1.0
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