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Fig. 1. Composition dependence on the Pd chips of Co-Pd-
Al-O films.
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Fig. 2. Hysteresis loops of Co-Pd-Al-O films with various Pd concentrations; (a) Pd = 19%, (b) Pd = 10%, (c) Pd = 2%, (d) PD = 0%.
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Fig. 3. Magnetic Properties and electrical resistivities of CoPdAlO films with various Pd concentrations annealed under mag-
netic field; (a) Saturation magnetization, (b) Resistivity, (c) Coercivity in easy direction, (d) Coercivity in hard direction, (e)
Anisotropy field, (f) Uniaxial anisotropy constant.
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Fig, 4. Frequency dependence of the permeability of CoPdAIO films with various Pd compositions; (a) Pd = 19%, (b) Pd = 10%,

(c) Pd=3%, (d) Pd = 0%.
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Fig. 5. X-ray diffraction patterns of CoPdAIQ films with Pd
compositions.
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Table 1. Candidate thin film materials for RF inductors
Hch Hk Q

Materials ©Oe) (©e) (1GHz M
(C00,37Si0_13)85pd15-0 2.1 188 5.2 52
(Cogg5Aly15)60040 83 8 120
C05 1Pd34Si3012 220 5 150
(Cog7Feg3)Al-O 0.9 4 180
F661A113026 1.5 200
Fe72A1] |017 1 18 <1 2000
FeMgO® 027 75 <1 2000
CoCrO® 80 3 150
CoZrNb 10 <1 1000
Results of our work : 6.5 118 6.7(1.5GHz) o4

CoPdAIO 1.5(2 GHz)
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Presently, an inductor adapted at MMIC (Monolithic Microwave Integrated Circuit) which is used for cellular phone or
PHS operates at quasi-microwave range over 800 MHz. However, a W-CDMA (Wideband Code Division Multiple Access)
will use about 2 GHz range. Therefore magnetic film device should be compatible up to 2 GHz. We have deposited Co-Pd-
Al-O system film using rf sputtering method which is expected up to 2 GHz, and investigated the effect of Pd content and
magnetic field annealing. When Pd composition is 19%, Hk was 118 Oe, and p’ showed flat frequency characteristics up to
1.5 GHz. The Q factor (= u'/u") was 23.3 at 1 GHz, 6.7 at 1.5 GHz and 1.5 at 2 GHz, respectively. Resonance frequency
was 2.9 GHz. Therefore Co-Pd-Al-O thin film could be used at over 1 GHz, and also expected as an inductor material for
wide band CDMA type cellular phone.



