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OBJECTIVES

In this module, you will become proficient at constructing a computer based data acquisition system, including both hardware and software components.

The system is built around a “visible PC”, which is a high-speed microcomputer with all of the usual accessories, but assembled without a case so that you can work directly with the components. Interfacing will be through the computer “serial port”. Several different pieces of electronic equipment are used to generate or process signals.

At the conclusion of this module, a student will be expected to be able to accomplish the following tasks:

· Identify all of the major components of a PC, including storage media, motherboard components and I/O buses.

· Disassemble and reassemble a PC, and install a hard drive

· Record data from an external source using serial and parallel ports, and save in a text file to disk

· Actuate external equipment using a computerized interface

· Write programs to perform an experiment requiring sequential signal output and inputs

· Operate standard electronic laboratory equipment, such as an oscilloscope, DVM, signal generator, and power supply.

· Produce a graphical output of the response of the system controlled by computer

APPARATUS

A. “Visible PC”, including motherboard, two hard drives, floppy disk drive, CD-ROM, mouse, keyboard and CRT.

B. Hand-held DVM with serial interface (METEX).

C. Triple output power supply.

D. Tektronix dual trace oscilloscope with function generator, DVM, power supply modules.

E. Keithley high performance GPIB/RS232 multi-function meter

F. Thermocouple, 12-volt lamp (heat source)

G. Programmable DC power supply

H. Electronics breadboard

PROTOCOL

Step 1: PC components and assembly

You will identify all the major components of the PC system, and learn how to check the CMOS setup. The PC will be disassembled into its main components (to the level possible using only simple hand tools). You then reassemble the computer and verify its operation.

Step 2: Simple serial and parallel interfaces

· Connect the hand-held METEX DVM to one of the serial ports, and familiarize yourself with both of the programs supplied with the DVM to display input data. Try various settings of the DVM, such as the thermocouple, voltage, frequency and resistance settings, to familiarize yourself with its operation and its limitations.

· Write a Python routine to read the serial port that you have used to attach the DVM. Make sure you can read the temperature from the DVM correctly.

· Write a Python routine to control the programmable power supply through the serial port.

Step 3: Temperature controller

· Construct a temperature control system using the programmable power supply, 12 volt lamp, and thermocouple. Verify, manually, that you can control the lamp brightness by the power supply. Measure the temperature of the bulb surface as a function of power supply voltage.

· Measure the rate of change of the temperature of the bulb as a function of time, for a fixed setting of applied voltage. The “time” function is built into the Python “time” module. Collect data of temperature versus time, and store to a text file. Plot the data.

· Using the information on the rate of temperature change of the bulb, write a program that can stabilize the bulb at a temperature of 50 C. Determine the minimum temperature fluctuation that you can achieve over a 10 minute period. Record temperature vs. time to prove your results.

Results

1. Report graphically the results of the temperature-vs-time experiment for the lamp. 

2. Report the temperature-vs-time results for the closed-loop feedback case under computer control. Include a carefully documented listing of your Python program.

