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The substrate integrated waveguide (SIW) concept is proposed as a viable antenna 
feed operating a t  Ku-band. The efficiency obtained from integrating the feed tech- 
nology with the antenna is comparable to the metallic waveguide feed, at a much 
reduced cost and increased miniaturization capability. Results are presented for a 
prototyped 2 x 4 subarray module, which exhibits a 16 dB gain. 

Introduction 

Antenna arrays based on microstrip technology have been traditionalyy been used in 
applications where their ease of manufacturing, low-cost, low-profile, and lightweight 
have been of primary importance. In many designs, a coplanar corporate feed net- 
work distributes the transmit/receive signal to  individual elements of the array in 
order to  keep a compact size of the overall structure. At higher microwave and 
millimeter-wave frequencies, this approach suffers from ohmic and dielectric losses of 
the connecting microstrip lines and undesired radiation of the feed network. There- 
fore, the realization of high-efficiency microstrip antenna arrays with a large number 
of elements can be a challenging problem, unless a low-loss, low-radiation feed re- 
places the coplanar one. Among all microwave transmission lines, hollow metallic 
waveguides feature extremely low losses up to  very high frequencies and have been 
intensiveyy utilized in the feed system of planar slot arrays and in the beam forming 
networks of satellite antennas. The authors have also proposed an ultra-low-loss 
waveguide feed network combined with a high gain microstrip antenna in order to  
enhance the overall radiation efficiency of the resulting hybrid array [I]. There are 
a number of drawbacks to a hybrid antenna system. First of all, the waveguide-fed 
antenna is bulkier due to  the metallic feed network which limits the overall size of 
the structure. Secondly, the cost of integration is high because of the two conflicting 
technologies (metallic waveguide and PCB) used. An ideal structure should combine 
the ease of manufacturing and low-cost of microstrip dements with the performance 
of waveguides in one substrate. Here, the authors present a novel method for an 
antenna feed a t  Ku-band, which meets both goals of very low size, and very low loss 
such that it can be used successfully as a corporate feed network for antenna array 
systems. 
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Figure 1: Complete SIW feed structure for antenna module. 

Substrate Integrated Waveguide 

Substraw integrated waveguide (SIW) has been proposed as a viable antenna feed 
structure 121, [3]. SIW has all the advantags required for a smalI size antenna 
package: Low-cost, high-performance, ease of integration, etc. SIW structures can 
be manufactured using standard PCB processes which further helps maintain a low 
cost of fabrication due to the single manufacturing and assembly step involved. Fur- 
thermore, a high accuracy can be maintained because of the precision of the varaious 
processing techniques. Companie used for the fabrication can routinely process dI 
PTFE and non-PTFE baaed substrates, with thicknms of 0.005 - 0.125 in. and 
thickness plating of 0.5 - 3 oz., where 1 ox - 30 urn thickness. 

STW Array Feed Integration 

The basic building blocks of the SIW technology have been designed, simulated, and 
fabricated, and their mementents results have been contrasted against computer 
simulations. In general the authors have seen good agreement between subcom- 
ponent simulattions and measurements, which validates these structures for their 
prop& use in antenna feed applications. 

A complete antenna feed incorporaktx a key number of compoBents relevant to the 
low-profle application, As such, the minimum number of mpments of a feed 
which can be scaled to a Iarger array include: 

input coupling (such as SMA) to connectorized components; 

microstrip circuit section which can possibly be used for integration of front 
end active circuitry; 

low loss microstrip to SIW tapered transition; 

SIW section - can be extended or cascaded with other SIW components such 
as T power dividers; 

SIW to microstrip (antenna layer) trmsition. 
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The lsimWion wd ,mwuremeD.f r d b  d th m t w ~  module a p e  very well q 
Uu&r&ed in Fi* 4, A g& d a 1- md'tbh m &$wtwe 15Bcienw 6f > @I% 
whi& is W e r  t h  OF q u d  to equiwde~t m&dlie at a fration af the mt. 
WWty ofthe a n m a  to hrgx structur& will be invedig&kd the authors in 
s ,bture work. 

Conclusion 

The authors presented a new waveguiding structure which shows very good per- 
formance at Ku-band frequencies. A prototyped antenna profiting from this feed 
illustrated very good agreement between simulation and measurement results. 
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