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ABSTRACT

USB LOGIC ANALYZER

In the current world lot of investment is done in the field of research and development to
come up with day to day products that improve the standard of living. One of the major
requirements for such development industries is availability of Test equipment. Many companies
are heavily involved with the production of such test equipments. Even though the requirement
of such devices is large, the cost of these equipments is very high. Our project aims at design a
Logic Analyzer that is of low cost and high level of reliability such that it can be affordable by
Small Scale Industries and hobbists. Along with this we aim to provide a better solution for
analyzing protocols such as RS232,CAN,I2C,SPI (only RS232 is considered), using the same
hardware.

The Universal Serial Bus (USB) was developed and is maintained by a group of
companies forming the USB Implementers Forum (USB-IF). Initially developed to replace such
fragmented and slow connection interfaces as the parallel and serial ports traditionally used to
connect peripherals to PCs, USB has rapidly established itself as the interface of choice for
peripherals by providing inexpensive ease of use and high speed throughput. Due to the alrecady
said advantages we are using the USB protocol for the purpose of Real Time Data Acquisition.



The block diagram implementation of our project is as shown below.
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e Digital Signals are the Signals acquired from the hardware which is under test. The signal
logic level can either be TTL (5v) or CMOS (3.3v) with 0's and 1's.

e Protection Circuits are used to protect the hardware from being damaged due to incoming
signals. These circuits are responsible for maintaining proper voltage level while data is
read by the microcontroller.

¢ The main purpose of the Microcontroller (PIC18F4550) block is for Data Acquisition
(DAQ). It reads the digital signal level and puts it into a buffer for USB data
transmission.

e PICI8F4550 has the neccessary interface to perform USB Protocol operations. The
necessary control signals for the DAQ are generated by the PC and transmitted using the
USB protocol.

The analysis software are all implemented in PC. It consists of the following blocks

e LibUSB-win32 drivers : this consists of the drivers used to generate the necessary protocol for
controling the USB device.

e LibUSB-win32 library : this is a library that has all the necessary functions that are used to
communicate with the USB device using the LibUSB-win32 driver.



e FLTK library : this is a library which provides the necessary functions for generating
Graphical User Interface (GUI). With the help of this library we can make the application
more user friendly.

e Cartesian library : this is a library that provides with the necessary plotting functions
required to visualize the incoming data from the DAQ. It is with the help of this library that the
waveforms of the incoming data is generated.

The Application software, with the help of all the above libraries, gives a interface that is
user friendly with proper plotting for visualization of data.

As a conclusion we would say that implementing such a project would provide the
development community with a low cost and very stable type of test equipment. Further
moreadditions to the same project can replace the entire test equipment available in any lab.



