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Bulb Board

 We are interested in mathematical modelling system.
 Bulb Board is designed to behave like a 2nd order system + a non-linear system with 

some delay (the light bulb)
 We want to verify that the mathematical model is a good representation.
 We also want to explore the limitations of this model

Output (from DAC)
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Bulb Board Circuit Schematic

2nd order filter

Bulb driver Intensity sensor

-5V generator
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Key aspects of Lab 3

1. DC characteristic – no time variation.  Measure light intensities at 
different drive voltages.

2. Steady state response to sinusoidal signals at different frequencies 
– we call this frequency response H(jw).

3. Use of Matlab for modelling and simulation using transfer 
function H(s) .

4. Transient behaviour of the system – we call this step response.
5. Impact of non-linearity in the system.
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Task 1 – DC Characteristic

 y = F (x)
 F is a non-linear function.
 F is a quadratic function 

because:
    light intensity       x2

 Light is dependent 
temperature of filament 
in bulb

 Temperature is 
dependent on power to 
bulb

 Power is proportional to 
x2.
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Task 1 – Solution
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Task 2 – Modeling dynamics in a system
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Task 2 – Predict the frequency response
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Task 2 – Predict the frequency response
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Task 3 – Measure Real Gain at 5Hz
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Task 3 – Theory vs Measurements
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Task 3 – Explain theory vs practice

1.5V
Dout =1V

Din ≈ 0.3V
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Task 4 – Step Response
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Task 4 – Explained

x_max = 1.5

1.5V
x_min= 1.0

1V
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DRAW Week Lab Oral


