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1. Introduction:  

This is a brief manual containing relevant technical data required for understanding, 
construction and use of the Aj-SigGen-PS unit. 

This unit is designed to compliment the Aj-Simple-Scope and serve as a teaching aid 
for budding engineers, electronic enthusiasts and hobbyists.  

This USB connected unit implements a microcontroller based DDS Signal Generator 
providing Sin and Triangular waveforms with adjustable magnitude and offset up to 50 
kHz. TTL and 1 V square waves are simultaneously provided. Additionally ± 12V and a 
variable +2 to 7V output with a total capacity of 1W are provided to power external 
circuits under test.

2. Warning & Disclaimer:  

All content provided in this document is for informational purposes only. The owner of 
this document makes no representations as to the accuracy or completeness of any 
information. The owner will not be liable for any errors or omissions in this information. 
The owner will not be liable for any losses, injuries, or damages from the display or use 
of this information including software. 

3. Block Schematic and Function Description 
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Figure 1, Aj-SigGen – PS simplified block schematic 

Figure 1 shows the simplified block schematic of the system. For ease of portability the 
unit is powered and controlled from the USB port of a PC. 
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Two PIC18F14K50 microcontrollers are used to provide the functionality of the unit. 

The first PIC microcontroller implements the following functions: 

 Communicates with the host PC for enumeration as a USB to UART device 

 Sets up the unit as a 500mA device  

 Switches on power to the DC-DC converter 

 Provides the complimentary square wave drive to the DC-DC converter 

 Acts as a USB communication interface to the second PIC 

 Provides the Amplitude reference for DAC2 

 Provides the digital word for DAC1 giving the offset value. 

The second PIC microcontroller implements the remaining DDS functions  

 Direct Digital Synthesis (DDS) signal generation 

 Sin/ triangle word output to DAC2 

 TTL and 1 V square reference output 

The DC-DC converter is a driven 1W, 5V to ± 12V operating at 100 kHz. The +12 V 
output is fed to a linear regulator to provide a variable +2 to 7 V output controlled by a 
variable potentiometer. 

The DC-DC converter provides full protection to the host PC USB port as its outputs are 
short circuit and current limit protected.

The circuit under test can be rigged up on a standard breadboard and powered from 
the power sockets provided.

4. Software on the PC Host: 

A Visual Basic .Net 2.0 based GUI program is used to control the functions of the Aj-
SigGen – PS unit. An Aj_SigGen.exe along with associated USB driver files has been 
tested for compatibility with Windows XP and Windows 7 with .net 2.0. 
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5. GUI: 

Figure 2, GUI 

The GUI based Windows software on the Host PC permits checking for available COM 
ports and connecting to the port on which the hardware is connected. 

Once connected the hardware unit responds with a ready signal. 

Waveform type, frequency, amplitude and offset can be set using the simple controls.

The RUN button initiates the signal output and indicates the waveform set.  

An EXIT button is provided to close the program and exit. 
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6.  Aj-SigGen-PS Unit, Front and Rear Panels: 

Figure 4, Showing Aj-SigGen-PS Unit 

Figure 4, Front panel showing connectors, LED’s and Potentiometer 

Figure 5, Rear panel showing USB connector and Reset switch 
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7. Circuit Diagrams:

Figure 6, USB interface and DDS signal generation 
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Figure 7, USB powered DC-DC converter 
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8.  Bill of materials 
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9. Printed Circuit Boards : 

Figure 8, Component Layout 

Figure 9, Wired PCB top view 
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10.  Appendices 

 DDS Signal Generator Circuit 

 DC-DC Converter Circuit 

 Component layout 

 PCB 1:1 A4 Top mirrored 

 PCB 1:1 A4 Bottom

11.  Summary 

This document provides essential information for fabrication and operation of the 
Aj-SigGen-PS unit. 

Software can be downloaded from my website http://www.ajoyraman.in

Address any doubts and clarifications to me at ajoyraman@gmail.com
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