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Modern radar and satellite systems use polarization signal processing. It is carried out by polarization converting devices that convert the types of polarization. Then polarized devices appeared based on a square waveguide with diaphragms and pins of different configurations [1-4].  But for a narrow frequency range, polarization devices based on a square waveguide with a metal plate have better characteristics [5-7]. Septum polarizer which is the essential passive component of receiver constitutes a simple and compact device for converting linear polarization into circular polarization and vice versa. The aim of the work is to study the main characteristics of the device for converting the polarization of the X-band range.
The three-dimensional model a waveguide polarization conversion device with stepped plate is shown below (Fig. 1).
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Fig. 1. Three-dimensional model and design of stepped polarizer

This design provides the basic polarization characteristics. The polarizing device is designed on the basis of a rectangular waveguide with a metal plate. The plate is designed in the form of three steps.
Below are the results of the study, namely the dependence of the characteristics on the frequency for our frequency range 7.7 GHz - 8.1 GHz, which were obtained in a specialized program using computer simulation [8, 9]. The main characteristics are differential phase shift, voltage standing wave ratio (VSWR), and crosspolar  discrimination (CPD).
Fig. 2 shows the dependence of the differential phase shift of the polarizer in the frequency range 7.7-8.1 GHz. As can be seen, the differential phase shift is equal to 90°±0.9º.
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Fig. 2. Dependence of differential phase shift on frequency

Fig. 3 presents the dependence of the VSWR of the developed polarizer for horizontal and vertical polarization. As can be seen, the maximum level of VSWR for both linear polarizations is 1.042.
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Fig. 3. Dependence of VSWR on frequency for both polarizations

Fig. 4 shows the dependence of the crosspolar discrimination of the polarizer in the frequency range 7.7-8.1 GHz. As can be seen, the CDP does not exceed -42 dB.
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Fig. 4. Dependence of crosspolar discrimination on frequency

Thus, the developed waveguide polarization converter on a rectangular waveguide with a stepped plate has the following characteristics. The range of change of the differential phase shift is 90°±0.9°. The polarizer provides VSWR less than 1.044. CPD is higher than 42 dB.
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Анотація
Представлені результати розробки перетворювача поляризації на прямокутному хвилеводі на металевій пластині із трьома сходинками. Створений прилад працює в Х-діапазоні. 
Ключові слова: пластинчатий поляризатор, діафрагма, штир, хвилевод.
Abstract 
The results of development of the polarization converter on a rectangular waveguide on a metal plate with three steps are presented. The created device operates in the X-band range.
Keywords: polarization convertor with plate, diaphragm, post, waveguide.
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