Data Logging - A Guide for the examinations  
.

As part of your practical work you should have had experience of using a data-logging system.

Examples include producing I-V curves and analyzing the oscillation of a spring.

You will not be required to use a data logger in either the AS (PHY3) or A2 (PHY5) practical examinations but you may be asked to describe how one is used in these exams or in the synthesis PHY6 examination. This sheet is designed to help you prepare for such a question.

When data loggers are used

· When lots of data has to be collected very quickly (e.g. to follow the displacement of an oscillating spring)

· When data has to be collected over a long time interval (e.g. to measure the activity of a radioisotope that has a half-life greater than a few minutes)

Components of a data logging system

Block diagram:


1. Sensor: 

This produces a voltage in proportion to the magnitude of some physical quantity. 

For example a temperature sensor might convert temperatures from 0 oC to 100 oC to voltages 

between 0V and 5V. Therefore a temperature of 20 oC would cause the temperature sensor to produce 

an output of 1.0 volts.

Other examples of sensors include: current, voltage, light, position, velocity and magnetic flux density.

2. Analogue to digital converter:

The continuously variable voltage output of the sensor has to converted to a two-level binary signal.

For example: 0.0 volts becomes 00000; 0.1V = 00001; 0.2V = 00010; 0.3V = 00011; 0.4V = 00100; 

0.5V = 00101; 0.6V = 00110 etc..

This may occur in a computer to which the sensor is connected or in a separate box placed in between the sensor and computer.

3. Software:

The output of the analogue to digital converter is sampled at particular intervals of time. This could be as low as once a microsecond or once a day or more. The data is usually processed by the computer software in order to display graphically how the input of the sensor varies in time.

Triggering

Data is not normally sampled under triggering occurs. This may be initiated manually by the experimenter or occur automatically when the output of the sensor first goes above a certain threshold value, e.g  0.1V.

sensor





software





analogue to digital converter








KT
28 April 2004

