Laboratory 6 for the TMS320C5416 DSK

This laboratory allows the student to answer the following question about DSP: 

	
	An Infinite Impulse Response (IIR) filterscan be used to implement low pass and high pass Butterworth filters, which behave in the same way as analogue (resistor-capacitor) filters. What orders of filter (1st order to 6th order) are required give acceptable cut-offs for audio work?

	
	
	


It is suggested that these laboratories be performed after running Application 2 (Delays and Echo) and Application 3 (Reverberation). These introduce the Finite Impulse Response (FIR) configuration and the IIR configuration respectively.

Feedback to author: richard@sikora.demon.co.uk

Laboratory 6

	Objectives:
	To determine what order of IIR filter (1st to 6th) gives acceptable separation between bass and treble for audio use.



	
	

	Equipment Required:
	TMS320C5416 DSK

CD Player or walkman

Connecting cable 1/8 inch jack (3.5mm) to 1/8 inch stereo jack (3.5mm)

Headphones or powered computer speakers. 

Optionally, a sinusoidal waveform generator in range 20 Hz to 50 kHz and a connecting cable from the waveform generator to DSK.

	
	

	Code Source:
	IIR_order.zip

	
	

	Installing the Application:
	Install the software from the file IIR_order.zip using the procedure described in the document Installing the TMS320C5416 DSK Applications

	
	

	Experiments:
	Connect the CD player / walkman to the DSK with the connecting cable. Connect the loudspeakers. Set the user switches on the DSK to position zero and adjust the output of the CD player / walkman so that 3 LEDs are on.

Run the TMS320C5416 DSK using a range of music sources from the CD player / walkman. Alter the settings of the 4 user switches on the DSK to change the filter order between 1st order and 5th order. Make a note of which order filters clearly divide the sound between bands.    

If a waveform generator is available, set the user switches to setting 1. Sweep the signal generator through the range 20 Hz to 24 kHz and note the frequencies where each LED goes on and goes off. The bargraph is calibrated in 6dB intervals, so each change of LED represents 6 dB. Repeat for other switch settings.

Make a note of the frequency response for each order of filter and plot on a piece of paper. 

	
	

	Questions:
	What is the minimum order of filter to give clear separation between bass and treble? 

What order IIR filter would you use for an audio project?



	
	

	Further Experiments:
	In the file IIR_order.c, replace one of the filters with a sixth order IIR filter.  

	
	

	Associated Document:
	IIR First Order to Sixth Order Filters.doc

	
	

	References:
	Digital Signal Processing, A Practical Approach, Second Edition by Emmanuel C. Ifeachor and Barrie W. Jervis. Chapter 8, Design of infinite impulse response (IIR) digital filters. 
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