Investigation of microwave characteristics of Ca-Co-Ti ferrite for electromagnetic applications
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In this investigation, we are reporting microwave characterization of M-type CaCo,TixF€x2-29019
ferrite for different electromagnetic applications using Absorber Testing Device (ATD) [1] method.

Compositions x=0.2, 0.3, 0.4, 0.6 and 0.7 exhibit large reflection loss from middle to high frequency
region (10.6-12 GHz) as shown in figure 1. Composition x=0.6 shows reflection loss of -16.2 dB and -
15.0 dB at 11.90 and 10.86 GHz, while x=0.1 and 0.3 exhibit -11.0 dB at 11.65 and 10.64 GHz.
Composition x=0.6 displays maximum absorbed power of 97.6 % (Table 1) at 11.90 GHz and can be
used as microwave absorber. Compositions x= 0.5 and 0.6 owe maximum transmitted power of 99.9
and 99.3% at 10.24 GHz (table 1) and can be used for lossless transmission. Compositions x=0.1 and
0.2 carry with maximum reflected power of 99.7 and 99.1 % at 11.15 GHz, indicating their possible
use as electromagnetic shield. Compositions x= 0.3, 0.6 and 0.7 satisfies the criterion for maximum
microwave absorption as shown in table 2; their thickness is equal to mAy, /4, where m is integer and
Am material wavelength. Composition x=0.6 has potential for microwave absorber as well as lossless
transmission.

Skin depth non-linearly decreases with frequency and substitution (Figure 2) and is much less in x=0.7
(Inset in Figure 2) than other compositions.
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Figure 2. Variation ot penetration depth with tfrequency and
substitution in CaCoyTixFeu229O1q ferrite

Table 2. Matching thickness criterion in different compositions

of CaCoyTixFeu22O1o ferrite




