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High data rates, low latency, and low energy 
consumption are required for the fifth-generation 
(5G) mobile wireless network. One of the devices 
that garner interest to be developed is the antenna. 
Microstrip antennas are widely used in cellular 
communications because of their simple profile and 
easy fabrication. However, it has limitations in terms 
of performance. The millimeter-wave band has been 
selected to provide high-speed service in 5G 
wireless networks. Compared to other frequency 
bands, the propagation path in millimeter-wave is 
significantly decreased. The substrate integrated 
waveguide (SIW) technology aims to integrate all 
components on the same substrate, with low 
insertion loss and a low profile. Using a dielectric 
substrate on top and a metallic coating at the bottom 
with metalized holes, the SIW structure offers a 
compact form factor for integrating active circuits, 
passive components, and radiation elements within 
the same substrate. Therefore, this study aims to 
design and implement a reflector integrated 
microstrip antenna with a compact form and a 
working frequency of 26 GHz. The measurements 
showed the return loss value of -11 dB, voltage 
standing wave ratio (VSWR) of 1.9, and the antenna 
impedance of 63 Ω. The antenna that was designed 
and fabricated in this work is suitable for operation 
in the millimeter-wave range for 5G technology. 
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This paper presents a study of a narrow bandwidth 
of the bandpass filter with a cross-coupled line 
structure. This structure was designed to have a good 
filter selectivity with the transmission zeros and a 
simple design. Since the structure has a cross shape, 
cross-coupling between the resonators consequently 
occurs. This interferes with the passband of the 
filter. Optimization in the size of the coupled lines 
and transmission lines was done to minimize the 
interference. Rogers RT/duroid 5880 was used as a 
substrate to fabricate the bandpass filter to verify the 
proposed design. As a result, the fabricated cross-
coupled line bandpass filter has an 80 MHz of 3 dB 
bandwidth with operating frequency ranges from 
2.97 GHz to 3.05 GHz. The bandwidth is reduced by 
20 % from the specification. It shows that the cross-
coupled line structure can yield a narrow bandwidth. 
Based on the 3 dB bandwidth, the center frequency 
is shifted 0.33 % above the specification. 
Meanwhile, the return loss and insertion loss of the 
proposed bandpass filter successfully comply with 
the required specifications. In conclusion, the 
proposed bandpass filter can be applied to S-Band 
applications that require narrow bandwidth. 
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In the development of telecommunications in 
Indonesia, cellular networks, especially 4G, have 
grown rapidly since the launch of 4G LTE services. 
In the implementation of LTE, an antenna that has 
performance values of bandwidth, working 
frequency, VSWR, and gain that meets the 
specifications was needed. This research aims to 
study a microstrip antenna for LTE applications at a 
frequency of 2.3 GHz on its effect on the gain and 
bandwidth parameters using the 2×1 array method 
and the truncated corner which was simulated using 
HFSS software. The microstrip antenna was made 
using FR4 substrate with a thickness (h) of 1.6 mm 
and a dielectric constant (!" ) of 4.4 with an expected 
working frequency of 2.3 GHz with the desired 
parameters return loss < -10 dB, VSWR < 1.5, gain 
> 2 dB, and bandwidth > 200 MHz in the simulation. 
Based on the simulation results of the microstrip 
antenna with the 2×1 truncated corner array method, 
the return loss value= 18.171 dB, VSWR= 1.281, 
gain= 3.963 dB, and bandwidth= 283 MHz, which 
worked at a frequency of 2.3 GHz. Meanwhile, 
based on the results of the antenna measurements 
that have been implemented, the return loss value 
was= 11.07 dB, and the VSWR= 1.49, which works 
at a frequency of 2.2 GHz. 
 
Keywords: microstrip antenna, HFSS, LTE (Long 
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This paper presents the design of a planar inverted F 
antenna with a miniature or tiny shape at the 
frequency of 2.4 GHz. The antenna uses a spiral 
design to reduce the dimension of the antenna with 
conformal shape for a suitable prosthetic arm. 

Usually, the antenna design uses long experimental 
steps, namely trial and error. It can be summarized 
using the DOE (design of experiment) method. The 
DOE is a method to streamline the experimental 
steps to get the best design. The DOE method uses a 
tuning reference at the design parameter variation of 
±5 % of the nominal value. Four tuning steps can get 
the best results from S11, bandwidth, and gain. The 
designed antenna works at the resonant frequency of 
2.431 GHz with the value of S11 is -22.634 dB, 
bandwidth of 37.1 MHz, and gain of -7.596 dBi.  
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The temperature validation controlled by 
temperature indication has a vital role in the 
polymerase chain reaction (PCR) test machine or 
thermal cycler. However, the validation process is 
complicated for several types of thermal cycler. 
Some PCR test machines must close the lid tightly 
while running. It makes the probe’s cable of the 
temperature sensor might be pinched or break when 
the thermal cycler lid is closed. Opening the lid 
(open-air condition) makes the measurement will 
not accurate. To solve this problem, wireless 
temperature measurement and validation methods 
for PCR machines are developed based on magnetic 
field measurements. The magnetic field of the object 
will respond to any changes in temperature. The 
hall-effect sensor, which is validated by gauss meter, 
detects any magnetic response a certain material 
covers even the object. This detection yields output 
data processed to find the thermal cycler's 
appropriate temperature wireless validation method. 
The experiment used a Neodymium magnet as a 
wireless probe. The position of the Neodymium 
magnet pole significantly affected the relation 
between magnetic flux and temperature in 
experimental results. The reversed pole toward 
sensors had better linearity (R2= 0.8062) than the 
unreversed pole (R2= 0.7794). The annealing step 
commonly achieved the optimum measurement 
uncertainty. However, the measurement uncertainty 
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and signal sensitivity investigation recommended 
employing the beneficial combination of pole 
magnet position to design the temperature validator 
based on magnetic induction for a closed lid thermal 
cycler (PCR machine). Overall, the experimental 
yields can be used to build a wireless temperature 
validator for a sealed PCR machine based on 
magnetic induction. 
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This paper discusses the development of frequency 
modulated continuous wave (FMCW) radar signal 
processing for high-speed railway collision 
avoidance. The development of radar signal 
processing combines a two-dimensional constant 
false alarm rate (2D-CFAR) and robust principal 
component analysis (RPCA) to detect moving 
targets under clutter. Cell average (CA) and Greatest 
of CA (GOCA) CFAR are evaluated under a 
cluttered wall environment along the railway track. 
From the experiment, the development of FMCW 
radar can detect stationary or moving obstacles 
around 675 meters in front of the locomotive. 
Combining 2D-CFAR and RPCA algorithm 
outperforms average background subtraction in 
extracting moving targets from strong clutter signals 
along the railway track. 

Keywords: railway system, FMCW radar, collision 
avoidance, clutter removal, 2D-CFAR, RPCA. 
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