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Abstract As frequencies increase to the millimeter wave bands the cross sections of wave guides become smaller
than a few millimeters, which cause sapatial problems in realization of spatial combining power amplifiers. In this
paper we intented to overcome the problem by widening the width of wave guides using horn antenna principles.
We designed a widened rectangular wave guide for using in spatial combining power amplifier in 60GHz ISM
band(57-64GHz), and we installed Antipodal transition in the widened wave guide, and then we characterized it as
a spatial combining power amplifier. For the compatibility of WRI15 standard wave guide, we widened the width of
WRI15 to 7mm using principle of H-plane sectoral horn antenna and then installed 3 slots of back to back
Antipodal transition. The designed spatial combining power amplifier showed good characteristics of return loss less
than -22.4dB and insertion loss less than 0.53dB. However, as widening the width of the wave guide, additional
modes such as TEy, TE;3 in addition to TE;, were accurred in the bandwidth of WRI15, which restricted the
bandwidth and widening of the width of the wave guide.
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