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Radar signal generator is a critical component in 

radar system as it determines the best achievable 

resolution. Single chip Fractional-N PLL 

synthesizer with built-in VCO and sweep 

modulator become more popular as Frequency 

Modulated Continuous Wave (FMCW) signal 

generator due to the simplicity and overall cost 

reduction. This paper presents a realization process 

and experimental result of dual-mode modulation 

pattern FMCW signal generator using 

HMC769LP6CE PLL. The PLL is controlled by 

ATMega328 microcontroller and Altera 

EPM240T100C5 CPLD to operate in two 

difference mode: 1-way sweep mode and 2-way 

sweep mode. The PLL is programmed with four 

different sweep bandwidth from 6.75–54 MHz for 

different range and resolution radar purpose. The 

performance of FMCW signal generator is 

measured using the output of passband signal 

spectrum. The experimental results indicate that the 

PLL-VCO with 2-way sweep mode has clearer 

frequency passband compared to 1-way sweep 

mode. 
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Since invented for the first time, researchers in the 

world were focusing on how to increase the 

efficiency of dye-sensitized solar cells (DSSC) and 

reduce of the fabrication cost. Monolithic type of 

DSSC is one of the best solutions to reduce the 

fabrication cost due to the elimination of one of 

transparent conductive oxide (TCO) substrate. In 

this study, DSSC monolithic was fabricated layer 

by layer by using screen printing method. There are 

three layers that printed in each cell namely TiO2, 

ZrO2, and carbon before being injected with 

electrolytes. The geometrical structure of DSSC 

was varied to find the highest performance. From 

the I-V characteristics and incident photon-to-

current efficiency (IPCE) characterization shows 

the highest efficiency is 0.137% and the highest 

conversion of photons to current occurs at around 

510 nm wavelength, for a structure which has 

ZrO¬2 layer not crosses over the no-FTO area, 

while TiO2 layer half crosses the no-FTO area, this 

is most likely caused by the imperfection of the 

ZrO2 layer. 
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Radar imaging system is strongly influenced by 

other supporting systems. There is a motor system 

that provides angular information to the display 

system, and Digital Signal Processing (DSP) 

system that provides the main information for radar 

imaging. The new approach, we substitute a DC 
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servo motor with a DC stepper motor as radar 

antenna rotator in our navigation radar system 

development. Different from the use of servo 

motors that can provide angle movements 

smoothly, the new motor system provides angle 

information of 0.56 degrees in every step, results in 

empty pixel gaps in every 0.56 degrees in radar 

Plan Position Indicator (PPI) image. The width of 

the empty pixel gaps becomes wider when the cell 

array of raw data is increasing regarding the image 

plotting process. In this paper, we proposed a new 

morphological dilation method to the radar raw 

data based on binary template matching to 

accommodate the various width of empty pixel 

gaps before the radar raw data are plotted into the 

radar PPI image. By this method, the 

morphological dilation will only be applied to the 

raw data that meet the same criteria as the binary 

template. Otherwise, the raw data will be left as 

they are. The result shows that there is 150.52% 

pixel data addition in the empty pixel gaps from the 

original image, and 48.44% increase of the 

morphological dilation without binary template 

matching method. 
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Wireless sensor networks consisting of sensor 

nodes can be used as an effective tool for collecting 

data in various situations. Nodes are usually placed 

randomly in an area to perform sensing and 

monitor various parameters related to 

environmental conditions in various locations. One 

of the major problems in wireless sensor networks 

is developing energy-efficient routing protocols 

that have a significant impact on the overall life of 

sensor networks so it is important to make energy 

savings in these limited energy sources to extend 

network life. This paper proposes a hardware 

design and Low-Energy Adaptive Clustering 

Hierarchy (LEACH) routing protocol configuration 

for power saving by utilizing cluster head selection 

mechanism. The cluster head selection process is 

performed periodically based on LEACH algorithm 

enables the node to have the best lifetime 

responsible for communication between the nodes 

and the server as well as the effort to save energy 

consumption of limited energy sources to extend 

network life. So that makes the process of sending 

information more effective and optimal. The 

system has been able to display data information 

along with the position of nodes in the web server 

with an average of 42 seconds of computing time in 

a rotation of the system so that it can be done 85 

times in 1 hour. The system is able to provide real-

time information with a throughput of more than 

1.052 Kbps and packet loss of no more than 6.7%. 

In addition, energy savings can up to 6.5% of the 

existing energy in a lithium battery. 
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Controlling the rotational speed of brushless DC 

(BLDC) motor is an essential task to improve the 

transient and the steady state performances under 

loaded condition. Rotational speed control of 

BLDC motor using genetic algorithm optimized 

proportional-derivative (PD) controller to form 

what the so-called the genetic algorithm-PD (GA-

PD) controller is proposed in this paper. Control 

system is realized in a microcontroller namely a 

16MHz Atmega 2560 with an absolute encoder as a 

position sensor. The effectiveness of the GA-PD 

controller is tested under constant and varying step 

functions with the Ziegler-Nichols-PD (ZN-PD) 

controller as a benchmark. Experimental results 

show that the GA-PD controller has slower speed 

than the ZN-PD controller, but the latter has 

overshoot and small oscillations during its steady 

state condition as a consequent of having a fast rise 

time. 

Keywords: rotational speed; BLDC motor; PD 
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