
 

 

 
Abstract— The current ultrasound therapy machines are 

implementing continuous waveform, which in fact, is not an optimum 
technique for therapy treatment process. Apparently, pulse waveform 
appearing as a more effectively way of signal generation in terms of 
its power consumption, low cost hardware and short timing used. In 
order to overcome these drawbacks of conventional therapy 
machines, we proposed a programmable pulse generator for pulse 
waveform production with high frequency more than 1MHz through 
Cyclone 2 Field Programmable Gate Array (FPGA) development 
board. The generator is developed with maximum controllable 10 
number of burst and clock frequency 50MHz. Register Transfer 
Level designs with Very-High-Speed Integrated Circuit Hardware 
Description Language (VHDL) coding are also implemented 
throughout this project. Pin assignment was used to assign the pin 
connection in FPGA for linkage of input and output data of FPGA. 
The result of generated waveforms were observed using oscilloscope. 
Based on the findings, the developed programmable FPGA is able to 
produce high frequency signal effectively and accurately. 
 

Keywords— Ultrasound, field programmable gate array (FPGA), 
pulse generator, waveform, therapy.  

I. INTRODUCTION 

HE conventional waveform generator in ultrasound 
therapy machines are built with embedded hardware and 

due to that, problem of high maintenance cost for hardware 
might arise [5-9]. Besides, treatment with pluses waveform at 
high frequency sound waves are also requires operator with 
special training, skills and experiences in order to operate the 
machine precisely. Fault operating of the machine might lead 
to overheating problem on the injured part of patient. In 
addition, the present waveform generator is not environmental 
friendly as the power consumption for this type of generator is 
essentially high. Consequently, it is contributed to greenhouse 
effect directly and waste of power resource might be another 
issue for long term upshot.  

A pulse signal generator can either be an internal circuit or a 
piece of electronic test equipment used to generate pulses. 
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Simple pulse generators usually allow control of the pulse 
repetition rate (frequency), pulse width, and delay with respect 
to an internal or external trigger and the high and low voltage 
levels of the pulses. More-sophisticated pulse generators may 
allow control over the rise time and fall time of the pulses. 
Besides, pulse generators may also applying digital 
techniques, analogue techniques, or a combination of both 
techniques to form the output pulses. For example, the pulse 
repetition rate and duration may be digitally controlled while 
the pulse amplitude, rise and fall of times may be determined 
by analogue circuitry in the output stage of a pulse generator. 
Within correct adjustment, pulse generators can produce a 
50% duty cycle square wave. There are generally single-
channel providing one frequency, delay, width and output. To 
produce multiple pulses, these simple pulse generators would 
have to be ganged in series or in parallel [1]. 

Based on the literatures, there were various types of 
methods in generating the particular waveform of pulse signal 
using Pulse Width Modulator (PWM). Sund S. Kim et al. have 
proposed a method using the combination of logic component 
such as register, comparator, counter, multiplexer, Flip-Flop 
and basic logic component. Their finding shows PWM is able 
to control the pulse width through the adjustments of duty 
cycle. Nevertheless, the drawbacks of their real time hardware 
implementation network controller with DSP and FPGA is 
only able to regulate the single width burst and produce 
continuous signal waveform [2]. 

 Muthuramalingam et al. also reported their design using 
Universal Synchronous Receiver Transmitter (UART) to 
interface obtained data set based on Gaussian distribution. 
Read Access Memory (RAM) was used to store the received 
data from registers, counter and flip-flops. Then the produced 
pulse signals by FPGA are depends on the input signal control 
by the set of stored data. In other words, if there was no input 
data set to the FPGA, no pulse signal will be generated [3]. 
Besides, O. Cadenas et al. have presented method for pulse-
width modulation based on DC-DC Converter for electric 
propulsion. The H bridge topography which consists of four 
IGBT transistors is driven by the module TL494 to function as 
switching. The filter circuit and operation amplifier are used to 
filter out the noise and amplify the output pulse signal [4]. 

In this paper, we present a computerized method to develop 
the pulse signal generator by using FPGA where the final 
resultant output are adjustable burst width and time delay 
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