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INTRODUCTION

In recent decades, millimeter wave communications has attract much attentions due to its ability to accede 1Gbit/s data transfer in short range communications range . This capability opens the new doors for all RF engineer around the world to works on antenna elements as a key part of all wireless systems. Due to some advantages compare to other fabrication techniques for antenna engineering such as low loss, high Q, compact design, low cost, and easily integration with other planar structures, substrate integrated waveguide (SIW) has attracted much attentions for millimeter wave applications. In the recent years, the concept of substrate integrated waveguides (SIW) has enabled RF engineers and academic researchers around world to take advantage of lowloss transmission in rectangular waveguides (RW) within the printed circuit board. Using SIWs has led to light weight, low profile, High Q, low cost, and compact microwave devices that are suitable for monolithic integration with printed circuits and planar structures. Since its invention, a wide range of substrate integrated waveguide base components, such as power dividers, phase shifters, transitions, couplers, filters, diplexers, have been proposed and studied . Substrate integrated waveguide is very promising candidate to feed the surface-wave antennas, due to easy integration of this technology with feed networks. Between different kind of antennas, waveguide slot array antennas such as longitudinal rectangular slot, cross shaped slot, 45deg inclined slot and etc have received more attentions in a variety of microwave and millimeter-wave applications where high performance antennas are required. Due to their high aperture efficiency, low cross polarization, and low side lobe levels (SLL), resonant slot arrays have found various applications in mmwave short range radars and wireless systems such as fixed, collision avoidance radars, broad Band home-link systems at 60 GHz, and mobile satellite terminals in Ku and Ka bands [1][2][3][4][5][6][7][8][9][10]. In [15], study of numerical simulation of waveguide slot arrays in detail is presented. According to the millimeter-wave frequency band allocation for different regions, low power output, and high atmospheric absorption rate for 60GHz, high gain antenna with good impedance matching are best candidate for 57-66 -GHz electromagnetic spectrum.

In this paper, a novel high gain slot array antennas using substrate-integrated waveguide (SIW) technology with more slot elements has been proposed for mm-wave applications. In many application such as microwave and mm-wave design of antennas with high directivity to meet demand of long distance communication is necessary [6]. This can be only be accomplished by increasing the electrical size of the antenna [6], [16]. One of useful method to increase the array antenna dimension without increasing its elements size, is to form an assembly of radiating elements. The proposed mm-wave array, composed with multi longitudinal rectangular slot elements, is referred to as an array. In most of designed antenna structures, the elements of an array are identical. The relative physical positioning of the elements and their relative electrical excitations are two parameters that can be used to exercise control over the shape of the radiation pattern of an array. Depending on the elements space and type of termination (either matched or shorted) slot arrays fall into two categories resonant arrays and non-resonant arrays [1][2][3][4]. The fields' setup in the waveguide differ due to the different terminations and consequently require different design procedures. In resonant slot array, elements are half-guide waveguide apart and are places alternately on the either side of the guide axis for broadside operation. But in non-resonant slots array consist of a number of elements spaced a little more or little less than λ /2.

II. MODELING OF LONGUTIDNAL SIN

The equivalent electrical circuit model o longitudinal rectangular radiating slot is sho [2]. It consists of a shunt admittance (Y) for must be developed in terms of operating length, and slot offset from the waveguide ax this purpose, a single slot cell is simulated b port network for a range of slot length frequencies [1][2][3][4][5]. As shown in Fig. 1, the YZ at the center of slot and the normalized admit is extracted from S-parameters. According circuit in Fig. 1, we can write Eq. 1, [1][2][3][4]:
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As show in Fig. 1, G is the characteristic a proposed waveguide. According to Elliot stud field on the longitudinal slot is somewhat Therefore, due to this unsymmetrically field c Equation.1, to produce better results average for slot admittance [2][3][4]. Of course the best e model for extracting the proposed single radi network which consists of two small series both sides of the shunt admittance [2]. The r amplitudes of forward and backward scattered slot are slightly different, in other words S equal to 1 S . However, in the proposed s this asymmetry is negligible. The numer results show that the directivity of a sing radiating is 6.05 dB. In these simulations the of the waveguide are 1.7 mm and 0.508 mm, r proposed slot array is implemented on an R substrate with electric permittivity of 2.2, a 0.024, thickness of 0.508 and the width o mm. Different Substrate Integrated Wavegu such as bends, couplers, combiner and sp simulated and can be constructed and parameters can be tuned by combining s sections, adding or removing posts or modifications for the proposed feed network [

III. SLOT ANTENNA ARRAY CONFIGUR RESULTS

The proposed array antenna structure have t A microstrip-to-SIW transition, feed networ elements. The proposed feeding network c steps SIW binary splitters to achieve a broadb and minimize the feed structure insertion losse single element slot antenna cell with co constant gain in operating band is designed. transition is used to transfer the power to o antenna array. This transmission line is conne line to feed SIW. The transition between µ SIW is critical for achieving good impedan tapered transition was proposed by Deslan which is useful in most applications and opera NGLE SLOT of a single cell own in Fig. 1 [1], r which a model frequency, slot xis (Z-Plane). For by CST as a two hs, offsets, and Z-plane is defined ttance parameters g the equivalent (1) admittance of the dies in [3][4], the t unsymmetrical. characteristics of e value was used equivalent circuit iating slot is a T s impedances on reason is that the d waves from the is not exactly lot antenna array rical simulations gle resonant slot width and height respectively. The RO5880 (Roger) a loss tangent of of slot is w = 0.2 uide components plitters designed, their scattering several different making other 1-27].

RATIONS AND three parts: rk and radiating consists of three band performance es. At first, a slot mpact size and . A µ strip line or from the SIW cted to the Taper µ strip line and nce matching. A ndes and K. Wu ating bands [6]. 
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