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THE CONTENT OF THE ABSTRACT 

1. The aim of the dissertation: The aim of the thesis is to study, design and 
fabricate some functional electronics modulars for radiation measurements and 
detection at the horizontal channels in DaLat research reactor by Digital Signal 
Processing (DSP) techniques via applications of Field Programmable Gate Arrays 
(FPGA). 

2. Objectives: The objectives of the thesis is to focus on exploitation of Very high 
speed integrated circuit Hardware Description Language (VHDL) with 
mathematical algorithms for creating an FPGA entity to an integrated product that 
has flexible processing capabilities and entirely controlled by software.  

3. Research methods as follows: Moving Window Deconvolution (MWD) method 
for re-constructing the charge of any radiation event interacted detector 
environment; Signal processing method before the conditioning stage (APP) for 
making an adaption bridge between time-variant analog domain with Infinite 
Impluse Response (IIR) and time-invariant digital domain with Finite Impulse 
Response (FIR); Digital Pulse Processing (DPP) method using Low Pass Filter 
(LPF), High Pass Filter (HPF) and High Pass Deconvolver (HPD) to convert energy 
information into trapezoidal signals, Digital Base Line Restorer (BLR) to stabilize 
spectra, Add-subtract units to detect peaks with pile-up rejection; Using Visual C++ 
and LabView to develop application procedures obtaining and control of data.   

4. New contributions of the dissertation: 1) Research and application of Digital 
Pulse Processing (DPP) successfully, handling Analog Pulse Shape (ASP) from the 
radiation measurement detectors and quantizing signals through A/D conversion in 
development of digital instruments. 2) Design, fabrication of functional electronics 
modulars based on DSP via FPGA for domestic demands. 3) Development of the 
VHDL code to build MCAs in algorithms through ISE or Max+PlusII, and of the 
application programs under Windows in the object-oriented language VC++, 
LabView to acquire data.  

5. Results of the dissertation: As to hardware, the thesis designed, constructed and 
gave a usage of the following instruments: FPGA-MCA8K, DSP-MCA1K, DSP-
MCA8K modulars. All the instruments were capable of interfacing to PC via µC. 
Related to self-executed software, the thesis developed digital procedures to digitize 
signals in FPGA entity via ISE-Xilinx, designed logic projects inside the FPGA 
with logic-logic linking method via Max+PlusII-Altera, created application 
programs named MCANRI and MCADSP for getting and processing data.   
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6. Conclusions: In the past, most of popular functional electronics modulars were 
normally based on traditional analog techniques, complicated and not convenient 
for use. This dissertation deals with a new design of contemporary techniques based 
on FPGA devices via DSP with VHDL. The outstanding advantage of DSP 
techniques and FPGA technology is capable of enhancement of the quality of the 
experimental measurements for nuclear radiation. The digital instruments are 
established with FPGA devices. One of the new development directions for building 
experimental systems of nuclear physics studies and applications of nuclear 
technology is utilization of FPGA and DSP techniques. This direction meets 
effectively the more increasing requirements on the accuracy of ionizing radiation 
measurements. Since that, a novel generation of spectrometry systems is compact 
on size, convenient in terms of connectivity and use. The outstanding advantage of 
DSP techniques and FPGA technology is capable of enhancement of the quality of 
the experimental measurements for nuclear radiation, minimization of functional 
electronics modules as well as the economic investment. Besides, an important 
element of the system based on DSP and FPGA is low power consumption to save 
energy that has a special meaning in large equipments. With these advantages, the 
applied research via FPGA, DSP in design and fabrication of radiation measurement 
instruments for fundamental research in nuclear physics, especially about the study 
of nuclear structure and data on neutron beams at the Dalat reactor and on the 
charged particle beam accelerators for domestic needs is essential. 
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