Introduction
This report discusses an experiment to study the relationship of temperature and pressure of an ideal gas (air) that was heated in a closed container. Because the ideal gas was in a closed container, its volume remained constant. The objective of the experiment is to test whether the ideal equation of state holds. In the equation, 

pV = mRT,

where p is the pressure the gas, V is the volume, m is the mass, R is a constant, and T is temperature. This report presents the procedures for the experiment, the experiment's results, and an analysis of those results. 

Introduction

This report presents a design of a temperature measurement and display system that incorporated the Motorola 68HC11 microcontroller, simply referred to here as the HC11. This design was a valuable experience because similar temperature measurement and display systems often are used in buildings and vehicles [Spasov, 1996]. The design presented in this report made use of the HC11's analog-to-digital (A/D) converter and the serial subsystems. As shown in Figure 1, the design included a temperature sensor connected to one of the HC11's A/D input pins on Port E, and light emitting diodes (LEDs) connected to Port B. These LEDs acted as temperature indicators. Additionally, the design included a connection between the HC11 and a remote personal computer (PC). This connection served to send messages regarding temperature to the PC. An assembly software program developed for this design performed various functions for using the added hardware. 

The design had two main objectives. The first objective was to use the HC11 to measure temperature. Included in this objective was the task of connecting the temperature sensor and the LEDs to the HC11. Also included in this objective was the task of designing software to do the following: initialize the A/D converter and serial subsystems; control the measurement and storage of temperature in a RAM variable called TEMP; and control the display of temperature on the LED outputs. The second objective of the design was to use the HC11 to indicate if the temperature went outside of prescribed limits: below 20 degrees Fahrenheit or above 90 degrees Fahrenheit. Included in this objective was the task of connecting the HC11 to a remote PC terminal through an RS-232 connection. Another task within this objective was developing software to initialize the serial subsystem. The final task of this objective was to create subroutines for the software program of the first objective to have the HC11 send a message to the PC if the measured temperature went outside the stated limits. 

This report first presents the procedures for and assessment of the design to have the HC11 measure temperature. Then the report discusses the procedures for and assessment of adding a serial output to the HC11 design to communicate whether the temperature is outside of prescribed limits. 
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Figure 1. Temperature measurement and display system developed for the Motorolla 68HC11 microcontroller, which is attached to a universal evaluation board (EVBU). 
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