Lab 1: Using Datasheets for Designing and Interpreting Digital Circuits 
CompEng 3151: Digital Engineering Lab II
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Description/Overview
In CpE 2210 you learned about the operation of a number of digital components, including logic gates, multiplexers, decoders, flip flops, full adders, etc.  In order to use these components to design and implement digital circuits, we can use circuit design software such as Quartus or MultiSim or program FPGAs, among many other options.  If we are going to implement the circuit designed and simulated using tools such as Quartus or MultiSim using the discrete digital components, we need to be able to understand how to interpret datasheets for those digital components so that we can identify electrically and logically compatible components to implement the circuit using a breadboard or laying out a printed circuit board.  

In CpE 3150/3151, we will learn about the features and capabilities of an AVR microcontroller and how to use those features and capabilities for application and system design.  The AVR microcontroller is an advanced version minicomputer integrated on a small chip having a processor, memory and programmable input/output peripherals. The AVR microcontroller’s primary function is to give digital control over different types of systems.  

[bookmark: _GoBack]In this lab, we will examine some of the key parameters to identify and interpret within datasheets to use to design digital circuits as well how/where to find important information from datasheets to help us interpret digital circuits.  Specifically, we will examine the ATMega32, ATMega324pb, and Simon Board datasheets that will be studied in the lecture and lab.   In CpE 3151, we will use the ATMega324pb and Simon Boards with a number of peripheral devices such as LCD displays and joysticks for hardware/software co-design. Understanding of the ATMega324pb architecture, features, and datasheets, along with the Simon Board features and datasheet, are necessary for the hardware/software co-design labs that we will perform this semester. 
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Objectives
Students will:
1) Become familiar with the ATMega32 and ATMega324pb datasheets and learn where to find relevant information 
2) Be able to apply knowledge from the datasheet to access/utilitize key microcontroller features for autonomous and integrated peripheral design applications 
3) Be able to identify key microcontroller features, their locations in the datasheet, and relevant pins to interface the microcontroller with related peripherals  
Materials Required
1) Atmega324pb_datasheet.pdf
2) AVR_daughter_board.pdf
3) Atmega32_datasheet.pdf

Additional Materials
1) https://www.analog.com/en/education/education-library/webcasts/how-to-read-datasheet.html
2) http://www.ti.com/lit/an/szza036c/szza036c.pdf
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