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Electronics Design With Test Results
• Digital direct synthesizer (DDS)

Direct digital synthesizer (DDS) is a technique of producing an

analog waveform, by generating a time-varying signal in a digital

form. Then, it performs a digital-to-analog conversion, because the

operations within a DDS chip are done in digital. The method is

capable of fast changing between output frequencies, fine frequency

resolution, and operation over a broad spectrum of frequencies. With

advances in design and process technology, today’s DDS devices are

very compact and they draw relatively low power. Output shows 4

possible outputs, that are a sinusoid, a triangle, a square and a

square with half the frequency. The frequency is 100,000 Hz for the

four waveforms. A three stages of operational amplifiers were used

after the DDS chip to buffer the signal and then to amplify it to meet

the technical objectives. From the fifth figure below, shows a clean

signal of 100 KHz, and a noise floor of 55.6 dB. This meets with the

required minimum noise floor of 40 dB. However, when the frequency

reaches around 9 MHz, noise starts to become noticeable.

• Microcontroller unit (MCU)

The microcontroller unit (MCU) used is PIC18f25K22, which was

chosen because of its low price and compatibility to our product. An

internal clock is available. The MCU is connected to the following:

• 3 Tactile switches. Two are for multiplying or diving

the frequency by 10, and one is to change the

waveform.

• 1 rotary encoder to change the frequency.

• 1 LCD to show the output frequency and waveform.

• 1 DDS chip. It will communicate with it through serial

programming interface (SPI).

• 1 LED that is used as an indicator.

• Power Management

The circuit has two sources for

power. The first comes from a

USB port, and the second comes

from a battery. Since it is

required to have a battery-

powered product, there was a

need to have a battery-charger

circuit. The circuit works on 5V

power rails, and thus a boost

switching regulator was used.

power efficiency of the switching

regulators reach up to 60 %,

which is relatively inefficient.
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The Final Prototype

Conclusion and Recommendations

In the end, we succeeded to fully prototype a DDS function 

generator and we the tentative financial feasibility study showed that 

over SAR 100,000 will be the benefit of selling this product. The circuit 

worked with an output of 0 through 10 MHz with a step size of less 

than 1 Hz, and with a low noise floor of around -40 dB. The prototype 

met all of the other technical and general objectives successfully.

It is recommended to complete the study and emerge a negative 

power supply for the prototype to be able to have an output with no 

DC shift. try to lower the power consumption less than 0.5 W, which is 

the current power consumption of the circuit.

General Description:

In this project, a fully prototyped Digital Direct Synthesizer

(DDS) function generator was designed and built. The aim is

to prove the concept of this product and to conduct a basic

sales analysis to decide if this product is feasible or not.

General Objectives:

• Has a case.

• Portable and battery-powered.

• User friendly.

Technical objectives:

• An output of 5V peak-peak goes from 0 to 5V.

• Ability to vary the gain.

• Frequency from 0 Hz to 10 MHz, with a step size of at

most 1 Hz.

• Output waveforms of sin, triangle and square waves.

• Low noise, a noise floor of -40 dB maximum.

Vision of final product

• Liquid crystal display (LCD) and an indicator LED should

be used as an output to the user.

• For the frequency of the output, a rotary encoder (RE)

and two tactile switches should be used. One of the two

tactile switches should multiply the frequency by 10, and

the other should divide by the same amount.

• A potentiometer to change the amplitude of the output

wave.

• A tactile switch to change the wave form to choose one of

the following (sin, triangle and square).

• A reset tactile switch.

The above figure, shows the prototype with the 4 tactile

switches on the left side, a rotary encoder and a

potentiometer on the right side, a USB plug on the the back

of the prototype, and an LCD on the top of the box. Also,

there are two BNC connectors that are the output of the

prototype.
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