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A reconfigurable millimeter-wave (28/38 GHz) antenna is proposed for future 

generations of mobile communication. The antenna is constructed as dual-slot on 

substrate integrated waveguide (SIW) cavity. The two slots are parallel and cut in 

the upper wall of the SIW cavity. This antenna is reconfigurable and canoperate at 

either 28 or 38 GHz by a rotary strip. This strip can be rotated while touching the 

external surface of the upper wall of the SIW cavity by means of a micro-electro-

mechanical system (MEMS) servomotor. When the rotary strip is rotated to be 

perpendicular to the axis of symmetry of the antenna and feeding line (i.e. parallel 

to the slots) it operates at 28 GHz. When the rotary strip is rotated to be aligned 

with the axis of symmetry (perpendicular to the slots) the antenna operates at 38 

GHz. In latter case, each slot is divided into two slots to form four radiating slots of 

the same length. The dual-slot antenna structure enhances the radiation efficiency at 

both 28 and 38 GHz. The antenna has impedance matching bandwidths of 1.1GHz 

and 0.9 GHz about the center frequencies 28 and 38 GHz, respectively. The values 

of the maximum gain produced at 28 and 38 GHz are 5.4 and 6 dBi, respectively. 

The corresponding radiation efficiencies are 80.5% and 82%, respectively. For 

experimental validation of the simulation results, a prototype is fabricated for the 

proposed antenna. The measurements and simulation results agree well with each 

other. 
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1. Introduction  

To meet the requirements for the present and 

future generations of wireless communication, 

modern antennas should be designed to enhance the 

performance of communication system under 

variable operational and environmental conditions. In 

practical applications, the RF environment is 

continuously changing leading to face real-time 

problems that result in signal distortion and thereby 

degrades the communication system performance. 

Overcoming multipath, interference and fading in 

such continuously varying conditions are some of the 

challenges that face the communication system 

designer. Reconfigurable antennas have the ability to 

adapt themselves to the continuously varying 

conditions in RF environment. Such antennas can be 

frequency, pattern, and polarization reconfigurable 

and should respond in real time. Frequency 
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reconfigurable antennas may be able to switch from 

one resonant frequency to another, change the 

bandwidth, and adding notches (narrow stop bands) 

in a wide frequency band [1, 2]. Pattern 

reconfigurable antenna may be able to switch 

between radiation patterns of different shapes and 

perform beam switching and null steering [3, 4]. 

Polarization reconfigurable antennas may be able to 

switch among different polarizations including 

vertical, horizontal, and circular polarizations of 

varying sense [5, 6].  

The switching elements used for electrical or 

optical control of reconfigurable antennas include RF 

switches based on micro-electro-mechanical systems 

(MEMS), p-intrinsic-n (PIN) junction diodes, 

varactor diodes, field-effect-transistors (FETs), and 

photoconductors [7-9]. RF MEMS uses electrically 

controlled mechanical movements generated by 

micro- or nano-actuators to perform RF switching in 

antenna and transmission line elements. GaAs PIN 

Diodes are used as electronically controlled high 

speed RF switches. Varactors are p-n junction diodes 

with electrically controllable capacitance. FETs are 

fabricated by GaAS technology to be used as high-

frequency RF switches. Varactors are usually used 

for applications requiring continuously tunable 

frequency. Photoconductors are optical-based 

switches that are controlled by optical signal of the 

appropriate wavelength. 

Recently, numerous research efforts have been 

conducted with remarkable contributions to the field 

of reconfigurable antenna design. In [10], a frequency 

reconfigurable SIW rectangular-ring slot antenna is 

proposed. PIN diode switches are used to configure 

the antenna operation in the S and C bands of the 

microwave spectrum. In [11], a frequency 

reconfigurable SIW is proposed to select the 

operating frequency within the range 4.5 to 12.5 

GHz. RF MEMS switch is used to configure the 

frequency by changing the antenna size using a 

rectangular patch and U-shaped patch. In [5], a 

polarization reconfigurable SIW antenna array is 

proposed to operate in the sub-six GHz band. PIN 

switches are used to set the polarization of the 

antenna as left-hand circular polarization (LHCP), 

right-hand circular polarization (RHCP), or linear 

polarization (LP). 

In [3], a pattern reconfigurable millimeter-wave 

antenna is proposed to operate at 35 GHz. The 

antenna is constructed of main patch, two secondary 

patches, and two parasitic elements. The shape of the 

radiation pattern can be selected by two RF MEMS 

switches. In [12], a frequency reconfigurable 

millimeter-wave SIW antenna is proposed. The 

frequency of operation can be tuned between 28 and 

38 GHz. is performed by two PIN diode switches as 

the switching element. In [13], a frequency 

reconfigurable millimeter-wave SIW antenna is 

proposed. This antenna can be configured by means 

of two PIN diodes to operate at either 28 or 38 GHz. 

In [14], a frequency reconfigurable millimeter-wave 

L-slot antenna is proposed to operate at 42.36, 47.65, 

53.13, and 56.72 GHz. The frequency selection is 

achieved by means of two RF MEMS switches. In 

[1], a frequency reconfigurable 16-element antenna 

array of printed elements is proposed to produce 

circular polarization for millimeter-wave applications 

at 25, 26, 27.75 and 29 GHz.  The frequency of 

operation is selected using two PIN diodes. 

PIN diodes, FET switches, varactors, 

microfluidics and liquid crystals act well at 

microwave and lower millimeter-wave frequencies 

(below 90 GHz). At frequencies higher than 90 GHz, 

the performance of these switches is dramatically 

degraded. RF switches driven by MEMS actuators 

give higher performance when used for 

reconfigurable antennas operating at higher 

millimeter-wave frequencies [7]. MEMS actuators 

use mechanical movement to achieve a short or open 

circuit configuration through electrostatic force. 

When used for reconfigurable millimeter-wave 

antennas, MEMS actuators are characterized by 

perfect linearity [4] very high isolation, low insertion 

loss (0.05 – 0.2 dB), very low power consumption 

(0.05 – 0.1 mW), and almost zero biasing current [2]. 

In this work, a MEMS actuator based frequency 

reconfigurable millimeter-wave antenna is proposed. 

The antenna is constructed as dual-slot on SIW 

cavity. The two slots are parallel and cut in the upper 

wall of the SIW cavity. This antenna can be 

reconfigured to operate at either 28 or 38 GHz by a 

rotary strip. This strip can be rotated while touching 

the external surface of the upper wall of the SIW 

cavity by means of a MEMS actuator.  The proposed 

antenna can be regarded as comprised of three main 

elements, the resonant SIW cavity, the radiating slots 

on the upper wall of the cavity, and the configuring 

strip with the MEMS actuator. 

The 28/38 GHz system can be used in many 

applications like, the high speed mobile networks, 

entertainment and multimedia, satellite internet, and 

internet of things in smart homes, smart cities, health 

care and mission-critical applications, drone 

operation, and automotive. 

The remaining of the present paper is organized as 

follows. Section 2 presents a detailed description of 

the SIW antenna design. Section 3, provides some 

examples of the parametric study performed to get 
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the optimum dimensions of the proposed SIW 

antenna. Section 4 presents the simulation results 

related to the antenna performance with elaborate 

discussions. Section 5 is concerned with the 

description of the antenna fabrication and the 

experimental work. Section 6 presents comparisons 

with other antenna designs introduced in recent 

publications. Finally, Section 7 is concerned with the 

conclusions of the present work. 

2. Antenna Design 

The proposed antenna can be regarded as 

comprised of three main elements, the resonant SIW 

cavity, the radiating slots on the upper wall of the 

cavity, and the configuring strip with the MEMS 

actuator. 

2.1. Design of the SIW Cavity  

The upper and lower faces of the rectangular 

cavity are formed by the metallic coats on the two 

faces of the substrate. The left and right walls of the 

cavity are formed by six vias, whereas the front wall 

is formed by eight vias. The back wall of the cavity is 

formed by six vias, where а gap is left at the centre of 

this wall to allow feeding the cavity with a microstrip 

time as shown in Figure 1. The vias are uniformly 

distributed along the circumference of the cavity. The 

dimensions of the cavity are presented in Figure 1. 

The diameter of the vias is 𝐷𝑣  and the distance 

between contiguous vias (from center to center) is 

𝐷𝐿 .The outer dimensions of the upper and lower 

boundaries of the cavity are 𝐿𝑃 × 𝑊𝑃.The dimensions 

of the rectangular cavity are 𝐿 × 𝑊 (measured from 

center to center of the vias). The height of the cavity 

isℎ, which the thickness of the substrate is. 

A microstrip line with inset feed is used for feeding 

the antenna, where the inset length is𝐿𝐼. The width of 

the slits on the sides of the inset feed is𝑊𝐼. The width 

of the microstrip line feeder is 𝑊𝐹and its length is𝐿𝐹. 

As shown in Figure 2, the region of the microstrip 

line (at the feed point) is tapered to help impedance 

matching and allow the correct contact with the 

coaxial launcher inner conductor for measurement. 

The dimensions of the substrate and ground plane 

are𝐿𝑆 × 𝑊𝑃, where𝐿𝑆 = 𝐿𝑃 + 𝐿𝐹. 

 

 

 

 

 

 

 

 

 

 

Fig.1: Geometry of the SIW cavity fed with 

microstrip line 

2.2. Design of the Radiating Slot and Rotary Strip 

Two parallel radiating slots are cut in the upper 

face of the cavity as shown in Figure 2a. Each slot 

has a width 𝑆𝑅 and Length 𝐿𝑅.The distance between 

the radiating slots is 𝐷𝑅. The two slots are positioned 

symmetrically around the center point of the upper 

wall of the cavity. A rotary strip of length 𝐿𝑅 and 

width 𝑊𝑅is mounted on the external face of the upper 

wallof the SIWcavity. This strip can be rotated about 

its center by angle Ψ using a MEMS actuator, which 

acts as a servo-motor whose axis of rotation 

coincides with the centerof the upper wall of the 

cavity. In this way, the angle Ψcan be electrically 

controlled to configure the dual-slot antenna. 

WhenΨ = 0°, the antenna is dual-slot radiator with 

identical slots. At this orientation of the rotary strip, 

see Figure 2b, the antenna operates at 28 GHz. 

WhenΨ = 90°, the antenna has four radiating slots 

each of nearly 𝐿𝑅/2 length as shown in Figure 2c. 
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Fig.2: The geometry of the proposed reconfigurable 

dual-slot SIW antenna. (a) The angle Ψ𝑅of the rotary 

strip selects the frequency. (a) The two slots and the 

configuring strip. (a) Ψ = 0° for operation at 28 

GHz. (b) Ψ = 90° for operation at 38 GHz. 

2.3. MEMS Actuator for Antenna Configuration 

The micro-electro-mechanical system (MEMS) 

motor shown in Figure 3 is an example of 

semiconductor fabrication technology that have been 

established many years ago to produce  micro-

mechanical actuators [15-17].The rotor of this 

micromotor has diameter of 120 microns. Its 

principle of operation depends on electrostatic force 

(not magnetic force) between the poles of the stator 

and rotor. Owing to the very small dimensions, a very 

low voltage difference between the poles (few volts) 

can be enough to build up very high electric fields. 

Such micromotors are not constructed using discrete 

components. The tiny parts of such electromechanical 

system are etched/and or deposited on 

asemiconductor substrate with post processing 

procedure to allow the rotation of the structural 

layers. Such type of micromotors can be integrated 

with the required driving CMOS circuitry by means 

of monolithography, in one semiconductor chip. In 

the proposed reconfigurable SIW antenna, this type 

of micromotors can be integrated on the upper 

surface of the top wall of the SIW cavity with its axis 

coincident with the center point of this wall. 
 

 

Fig. 3: Integrated electrostatic MEMS micro-motor. 

The diameter of the rotor is 𝟏𝟐𝟎 𝛍𝐦 [15-17]. 

2.4. Optimum Dimensions 

The values of the design parameters indicated in 

Figures 1 and 2 are determined by complete 

parametric study in order to achieve impedance 

matching at 28 GHz when Ψ = 0° and 38 GHz when 

Ψ = 90° with the maximum possible bandwidths. 

Some examples of the parametric study are presented 

in Section 3. The optimum dimensions of the propose 

antenna to achieve the design goals mentioned above 

are listed in Table 1. 

Table 1: Dimensions of the dual-slot SIW antenna 

whose geometry is shown in Figures 2 and 3. 
 

Parameter 𝑊 𝐿 𝐷𝑣 𝐷𝐿 𝐿𝐹 𝑊𝐹 𝑊𝑃 𝐿𝑃 

Value 
(mm) 

6.2 4.5 0.6 0.9 11.2 0.92 7.4 5.6 

Parameter 𝐿𝑅 𝐷𝑅 𝑊𝑅 𝐿𝐼 𝑊𝐼    
Value 

(mm) 
4.03 1.0 0.15 0.55 0.1    

3. Parametric Study for Optimum Antenna Design 

In this section, some examples of the effects of 

changing the design parameters on the impedance 

matching bandwidth are presented and discussed. The 

purpose of this presentation is to explain how the 

optimum values of the design parameters can be 

obtained to arrive at the best design of the 

reconfigurable SIW antenna proposed in the present 

work. 
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3.1. Effect of the Slot Length 

Changing the length 𝐿𝑅 of the radiating slots has 

significant effects on the frequency response of |𝑆11| 
as shown in Figure 4. The locations of resonance 

(sharp minima of |𝑆11|) when the antenna is 

configured to operate at 28 GHz as well 38 GHz 

(Ψ = 90°) are sensitive to that changes of 𝐿𝑅. It is 

shown that the value of 𝐿𝑅 = 4.03 mmresults in that 

the first resonance occurs exactly at 28 GHz for Ψ =
0°, whereas the second resonance occurs exactly at 

38 GHz for Ψ = 90°. 

 
(a) 

 
(b) 

Fig. 4: Effect of changing the slot length, 𝐿𝑅, on the 

frequency response of |𝑆11| for (a) Ψ = 0° and (b) 

Ψ = 90°. 

3.2. Effect of the Distance between the Slots 

The effects of changing the distance, 𝐷𝑅, between 

the two slots on the frequency response of |𝑆11| when 

the antenna is configured to operate at 28 GHz (Ψ =
0°)as well as 38 GHz (Ψ = 90°) are presented in 

Figure 5. It is shown that the value of 𝐷𝑅 has a 

significant effect on the location of resonance (the 

frequency of anti-peak of|𝑆11|) at the two frequency 

bands. It is clear that setting 𝐷𝑅 = 1.0 mm results in 

that the two resonances (obtained with different 

configurations) occur exactly at 28 and 38 GHz. 
 

 
(a) 

 
(b) 

Fig. 5: Effect of changing the distance, 𝐷𝑅, between 

the  slots on the frequency response of |𝑆11| for (a) 

Ψ = 0° and (b) Ψ = 90°. 

3.3. Effect of the Inset Length 

The inset feed using the microstrip line feeder 

helps to improve the antenna impedance matching at 

the desired frequencies. The effects of changing the 

inset length, 𝐿𝐼, on the frequency response of |𝑆11| 
when the antenna is configured to operate at 28 GHz 

as well as 38 GHz are presented in Figure 6. It is 

shown that the value of 𝐿𝐼 has a significant effect on 

the location of resonance at the first frequency band 

(28 GHz). However, the location of resonance at the 

other frequency (38 GHz) is almost unaffected by 

changing 𝐿𝐼. It is shown that the two resonances 

(configured by setting Ψ = 0° and Ψ = 90°) occur 

exactly at 28 and 38 GHz when 𝐿𝐼 = 0.55 mm. 
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(a) 

 
(b) 

Fig. 6: Effect of changing the inset length, 𝐿𝐼, on the 

frequency response of |𝑆11| for (a) Ψ = 0° and (b) 

Ψ = 90°. 

4. Simulation Results 

This section is concerned with presenting the 

numerical results of the electromagnetic simulation 

obtained by the CST® simulator to investigate the 

performance of the reconfigurable dual-slot SIW 

antenna proposed in the present work. 

4.1. Impedance Matching frequency Band 

The magnitude of the reflection coefficient at the 

feeding port of the antenna, as obtained by 

simulation, varies over the frequency band 26-40 

GHz as shown in Figure 7. For Ψ = 0°, the antenna 

for impedance is matched over the frequency band 

27.6 − 28.7 GHz with a minimum value of |𝑆11| =
−24 dB exactly at 28 GHz. On the other hand, 

forΨ = 90°, the antenna impedance is matched over 

the frequency band 37.5 − 38.4 GHzwith a minimum 

value of |𝑆11| = −23 dB exactly at 38 GHz. 

Experimental verification of these results are 

performed and presented in Section 5. 
 

 
Fig 7: Frequency response of the reflection 

coefficient magnitude, |𝑆11|, at the antenna feeding 

port for Ψ = 0° and Ψ = 90°. 

4.2. Surface Current Distribution 

The understanding of the current distribution on 

the surface of the radiating elements gives physical 

insight of the radiation mechanisms of the antenna at 

the operational frequencies. The current distributions 

on the surface of the upper wall of the cavity in the 

region around the slots are presented in Figures 8 and 

9at 28 GHz (for Ψ = 0°) and 38 GHz (for Ψ = 90°), 

respectively. At 28 GHz, the surface current density 

is concentrated at the lower slot and showing 1st-

order pattern over the longer edge of the slot as 

shown in Figure 5. At 38 GHz, there are four 

radiating slots. In this case, the surface current 

density is concentrated at the upper two slots as 

shown in Figure 6. Owing to the smaller length of 

each slot, the current variation over its length exhibits 

1st-order pattern also. Thus, at the two frequencies, 

the radiation patterns will be similar as they are 

resulting from the same mechanism of radiation. A 

slight difference is that the radiation pattern resulting 

from two adjacent shorter slots (at 38 GHz) will be 

slightly narrower (resulting in slightly higher gain) 

than that resulting from a single longer slot (at 28 

GHz). 

 
Figure 8: Surface current distribution when the 

antenna is configured to operate at 28 GHz, Ψ = 0°. 
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Figure 9: Surface current distribution when the 

antenna is configured to operate at 38 GHz, Ψ = 90°. 

4.3. Radiation Patterns 

The radiation patterns,obtained by simulation, for 

the proposed antennawhen configured to operate 

at28 and 38 GHz ,are presented in Figures10and 11, 

respectively. The radiation patterns are plotted in the 

elevation planes 𝜙 = 0° and 𝜙 = 90°. It is shown 

that the radiation patterns in the elevation planes have 

balloon-likeshaped.This makes the antenna 

appropriate for operation as a single-element antenna 

as well as an element in array for beam forming. 

Also, the beam shapes in the elevation planes makes 

the antenna appropriate to be employed as an element 

in multiple-input-multiple-output (MIMO) antenna 

system for performance enhancement of the 

communication system. The values of the maximum 

gain obtained when the antenna is configured to 

radiate at 28 and 38 GHz are5.4dBi and 6 dBi, 

respectively. These results have been interpreted 

above (Section 4.2) in view of the current distribution 

on the antenna surface around the radiating slots. The 

radiation patterns are similar (with a slight increase in 

the gain at the higher frequency) because both of 

them are produced by 1st-order current distribution 

over the longer edges of the radiating slots. The gain 

at 38 GHz is produced by two adjacent slots and, 

hence, it is slightly higher than the gain at 28 GHz, 

which is produced by a single (but longer) slot. 

 
Figure 10: Radiation patterns at 28 GHz (for Ψ =

0°). 

 

 
Figure 11: Radiation patterns at 38 GHz (for Ψ =

90°). 

4.4. Maximum Gain 

The variation of the maximum gain produced by 

the proposed reconfigurable dual-slot SIW antenna is 

presented in Figure 12. It is shown that the maximum 

gain obtained at 28 GHz for Ψ = 0° is 5.4 dBi, 

whereas the maximum gain obtained at 38 GHz for 

Ψ = 90° is 6 dBi. The slight difference of the gain is 

interpreted in view of the surface current distributions 

around the radiating slots as explained in Section 4.2. 
 

 
 

Fig.12: Variation of the maximum gain with the 

frequency when the antenna is configured to operate 

at 28 and 38 GHz, (i.e., when Ψ = 0° and Ψ = 90°, 
respectively). 

4.5. Antenna Efficiency 

The radiation and total efficiencies of the 

reconfigurable SIW antenna vary with the frequency 

as shown in Figure 13 and 14 when the antenna is 

configured to operate at 28 and 38 GHz, respectively. 

The radiation efficiencies are 80.5% and 82% at 28 

GHz and 38 GHz, respectively. The total efficiencies 

are 80% and 81.5% at 28 GHz and 38 GHz, 

respectively. The antenna efficiencies at 38 GHz are 

slightly higher than the efficiencies at 28 GHz 

because there are four radiating slots at 38 GHz 

whereas there are only two radiating slots at 28 GHz. 
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Figure 13: Variation of the radiation and total 

efficinecies of the reconfigurable SIW antenna when 

it is configured to operate at 28 GHz (Ψ = 0°). 

 

 
 

Figure 14: Variation of the radiation and total 

efficinecies of the reconfigurable SIW antenna when 

it is configured to operate at 38 GHz (Ψ = 90°). 

5. Prototype Fabrication and Experimental Work  

5.1. Prototype Fabrication 

The proposed antenna with the dimensions listed 

in Tablet is fabricated by lithography on a substrate 

of the material Roger’s R03003 (𝜀𝑟 = 3, tan 𝛿 =
0.001) of thicknessℎ = 0.5 mmrotary is added the. 

The rotary strip is placed on the external face of the 

upper wall of the SIW cavity with the axis of rotation 

at the center point of this wall. The rotary strip is 

allowed to be rotated within the angular range (Ψ =
0° to 90°) according to the required antenna 

configuration. Since the facilities required for 

fabricating the MEMS actuator are not currently 

available, the configuring strip is rotated manually 

about the center point, during measurement, in the 

same way as the rotation performed by the MEMS 

motor. This is quite enough to perform the required 

measurements. Finally, for being ready to 

measurement using the VNA model Key sight™ 

N5244B PNA-X, a coaxial launcher of type 1.85 mm 

is mounted at the feedingpoint of the microstrip line. 

A 1.85mm-male-to-1.0mm-female coaxial adaptor is 

used for connecting the antenna to the VNA cable. 

The fabricated prototype and the attached launcher 

and adaptor are shown in Figure 15. 

 

 
 

Fig.15: Fabricated prototype of the reconfigurable 

dual-slot SIW antenna. The 1.85 mm coaxial 

launcher is mounted to the antenna for 

measurements. A 1.85mm-male-to-1.0mm-female 

coaxial adaptor is used for connecting the antenna to 

the VNA cable. 

5.2. Measurement of the Reflection Coefficient 

The reflection coefficient at the port of excitation 

is measured when the antenna is configured to 

operate at 28GHz as well as 38 GHz using the VNA 

model Key sight™ N5244B PNA-X with its 110 

GHz frequency extender. The corresponding results 

are presented in Figures 13 and 14, respectively. The 

measurements are compared to the simulation results 

and found to agree well with each other as shown in 

the figure. 
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                           (a)                                   (b) 

 
                    (c)                                 (d) 

Fig. 16: Measurement of the reflection coefficient, 

𝑆11, at the excitation port of the antenna by the VNA. 

(a) The antenna is connected to the frequency 

extender of the VNA model Keysight™N5244B 

PNA-X through a coaxial cable. (b) Zoomed view at 

the antenna. (c) Measured |𝑆11| when the antenna is 

configured to operate at 28 GHz. (d) measured |𝑆11| 

when the antenna is configured to operate at 28 GHz. 

 

 

 

 

 

 

Figure 17: The measuered frequency response of 

|S11| when the reconfigurable SIW antenna is 

configured to operate at 28 GHz (Ψ = 0°). The 

measurements are compared to the simulation results. 

 

 
Figure 18: The measuered frequency response of 

|S11| when the reconfigurable SIW antenna is 

configured to operate at 38 GHz (Ψ = 90°). The 

measurements are compared to the simulation results. 

6. Comparison with Other Related Antenna 

Designs 

Some comparisons among reconfigurable the 

dimensions and performance of millimeter-wave 

antennas of different designs available in recent 

publications are listed in Table 2. It is shown that the 

antenna introduced in the present work is relative 

compact when compared with most of the listed 

antennas. It has reasonable bandwidth, gain, and 

efficiency. Moreover, the proposed antenna uses only 

one switching element whereas all the other antennas 

use two switching element. 
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Table 2: Comparison among reconfigurable millimeter-wave 

antennas of different designs available in recent publications 
 

Work 
Re-

configurability 
Switching 

Dimensions 

mm×mm×mm 

Frequency 

(GHz) 

Bandwidth 

(GHz) 

Gain 

(dBi) 

Efficiency 

(%) 

[1] Frequency 
2 PIN 

Diodes 
43×32×0.63 

25, 26, 

27.75, 29 
1.0 12 NA 

[3] Pattern 
2 RF 

MEMS 
3.7×5.2×0.4 35 0.85 5 NA 

[12] Frequency 
2 PIN 

Diodes 
30×7.5×0.25 

28 

38 

1.0 

0.4 

7.2 

10 

94.0 

88.0 

[13] Frequency 
2 PIN 

Diodes 
30×7.5×0.25 

28 

38 

0.4 

1.0 

7.3 

9.5 

98.0 

97.0 

[14] Frequency 
2 RF 

MEMS 
4.0×5.3×0.25 

42.36, 

47.65, 

53.13, 

56.72  

1.0 7.9 NA 

Present Frequency 
1 MEMS 

Actuator 
7.4×5.6×0.5 

28 

38 

1.1 

0.9 

5.4 

6.0 

80.5 

82.0 

7. Conclusion 

A reconfigurable dual-slot SIW antenna has been 

proposed for future generations of mobile 

communication. The antenna has two parallel slots 

that are perpendicular to the axis of symmetry of the 

antenna and feeding line. The slots are cut in the 

upper wall of the SIW cavity. This antenna is 

reconfigurable and canoperate at either 28 or 38 GHz, 

where the frequency selection is performed by a 

rotary strip. This strip can be rotated touching the 

external surface of the upper wall of the SIW cavity 

by means of a MEMS actuator. When the rotary strip 

is rotated to be parallel to the slots it operates at 28 

GHz. When the rotary strip is rotated to be 

perpendicular to the slots, the antenna operates at 38 

GHz. In the latter case, each slot is divided into two 

slots to form four radiating slots of the same length. 

The proposed antenna has been fabricated and 

subjected to experimental investigations. The 

simulation and measurement agree well with each 

other and show high performance of the proposed 

antenna. The antenna has impedance matching 

bandwidths of 1.1GHz and 0.9 GHz about the centre 

frequencies 28 and 38 GHz, respectively. The 

maximum gain obtained at 28 GHz is 5.4 dBi, 

whereas the maximum gain obtained at 38 GHz is 6 

dBi. The radiation efficiencies of the proposed 

antenna are 80.5% and 82% at 28 GHz and 38 GHz, 

respectively. The total efficiencies are 80% and 

81.5% at 28 GHz and 38 GHz, respectively. 
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