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8: 1 Radio Frequency High Power Combiner 
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Abstraef- Power comlincr used to combine the power from various amplifiers. A power combiner is essential for applications that require a larger power source for their efficient operation. Since taking inputs from multiple solid-state amplifiers is a tecious job and limits Its overall power throughput. This paper proposes a design for 8:1 RF combiner, operating at racio frequency, whkb combines the power recehed at its eight input ports fj:n The design approach is Circuit lc'ltl -comlining based on N-way comlining structure and radial combining and is analyzed using S-parametcrs. The simulated results show that this approach of designing 8:1 way power combiner pro-rides a high de~ree of Isolation, low return loss and low reflection loss mth 90% efficiency and unsurpassed simplicity in design to fabricate. 
Keywords-Radial tnnsmission line, RF Combiner, Scattering Parameters 

I. INTRODUCTION 

The radio frequency (RF) and microwave power combiner play a vital role in the solid-state RF aJJ1>lifier. Jn present-day for any practical applications, instead of vacuum tubes, the transistor-based solid-state arq,lifier is used because of their advantage in mechanical robuslness. However, the mijor drawback of these solid-state amplifiers for these kinds of / , O )lications is that they can _only work at a sp~cifte lo~ power \.,_/ level. This power level JS not enough m machines or applications that require a large power source for opcrn1ion. One way to address this is to create a network of solid-state 3.IJ1)lifiers, which will be COIJ1)1cx if the power level to be achieved a very high like 20kW. This is when RF combiners play a significant role in designing. As the name suggests, it is a passive microwave device used for co rrbin ing RF signals, which are fed from various solid-state arivlificr sources as shown in Fig. I, and gives their cormined power at its output port. An advantage of this method is that it keeps the solid-state arqJlifiers at the inputs isolated from each other (3). Also, an RF power corrbincr can be designed using reactive splitters, 90-degree hybrids and RO-degree hybrids as weU. The 
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main aspect of any power corrbiner is its efficiency. If a regular corporate cooi>iner is used with a loss of ldB at each stage by'the tim: it reaches stage three or four half of its power would be lost and there would be no power left to the cooi>iner. Moreover, in any microwave system reflection loss plays a major role in the overall perforrmnce loss [7]. The power combining is analogous to 1111ltiplexing technique, \\ith even number of input ports, 2n +I nurrberof ports where n>2. Jf a 4:1 cooi>iner is used, which is Slll1)1e in its design but the reflected power is dispeISed aimng the re1111ining ports thus disturbing the overall system itself. To reduce this effect and irrprove the overall performance nurrber if inputs should be increased. Incase 16: I coni>iner considered spacing between ports would lead to isolation loss. As a tradeoff, 8: I approach is the ideal way out, providing proper isolation to all the ports and rrin imi:zing the reflected power distnbution problem as well 

A. Related Work 
A. Eroglu had proposed, a novel technique for the design of RF corrbiner (4). He converted the distnbuted elem:nts to equivalent lufl1)ed elem::nts using different fonrulations. This circuit was then fabricated on a ceramic substrate. This was the first time such a imdel was designed for HF range. However, the losses in the substrate and conductor were not considered in the design. At the radio frequency range; losses become ioore prominent and cannot be ignored. Besides, the coll1lutation of values would get currbersome as well as the fabrication of these COtl1J0ncmts would be a colf4lkX process. Wilkinson bad designed an 8: 1 power divider using radial approach (7]. According to his studies, the radial approach is better of all for N-way combining. A resisuvc star (radial) network connected to the N ports provides the isolation. This circuit was not designed for higher frequencies since at high frequencies the resislor:; would dissipate a large aioount of beat, which greatly reduces the overall perfonmnce for any practical power conbiner. 1U. Russell had proposed various power combining configurations (6). The t~c slructure, the chain structure and then-way coni>ining stmct::i~s like cavity n:so11,1urs. l k had also mentioned about the work from Wilkinson's paper under a non-resonant combining stmctun:, 
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