ECE 487 LABG
Interleaver / Scrambler
This week we will learn interleaver, buffer, unbuffer, reshape blocks in Simulink. Random

Interleaver is similar as scrambler. Let use the blocks shown in figure 1 and define the
parameters shown as below:
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Figure 1

e Click the ADC block and set the parameter as:

E! Source Block Parameters: ADC rz|

CE7130EK ADC (mask) (link)

Configures the AICZ3 codec and the TMS320C6713 peripherals to output & stream of
data collected From the analog jacks on the 6713 DSP Starter Kit board,

During simulation, this block simply outputs zeros,

Stereo

Sampling rake (Hz): |8 kHz v|
Word length: |16—bit v|
Qukput daka type: |Integer v|

Sicaling: |N0rmalize |

Samples per frame:
(64 |
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Drag and drop the first reshape block to the model and define it’s parameter as shown
below to reshape the output data of ADC as 64x2 to 1-D array.

=1 Function Block Parameters: Reshape

Reshape

Change the dimensions of a vectar ar makrix input signal. Qukput

- a one-dimensional array (weckar],

- a column vectar (Mxl matrix),

- a rows veckor ¢ 1xM matrix), or

- a matrix ar veckar with specified dimensions, e.q., [M, N]or [W].

Pararmeters
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Now define the buffer and unbuffer block as shown below:

=1 Function Block Parameters: Buffer [5_<|
Buffer {mask) (link)

Convert scalar samples o a Frame output at a lower sample rate, You can also
conwverk a frame to a smaller or larger size with optional overlap.
For calculation of sample delay, see the rebuffer_delay function,

Pararmeters

Qukput buffer size {per channel):
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Initial conditions:
o |
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iZ] Function Block Parameters: Unbuffer @
Unbuffer (mask) (link)

Convert a frame ta scalar samples output at & higher sample rate.
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Initial caRditions:

el's l [ Cancel ] ’ Help Apply




e Let double click the Random Interleaver block and set the parameters shown as

below:

E! Function Block Parameters: Random Interleaver

Random Interleaver (mask) (link)

Interleave the elements of the input vector using a random permutation. The
Mumber of elements musk match the input signal width,

Pararmeters

of elements:

IfEial seed:
12345 |
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e Finally define the reshape block’s parameters as
Output Dimensionality =Custimize
Output Dimensions= [64,2]

Now our model ready to simulate . Click the run simulation then click the incrimental
build to create Project. Finally Build the Project and Run our C6713 DSP board.

With the same manner let use the Deinterleaver block shown as below:
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e At that time define only the Deinterleaver parameter as:

E! Function Block Parameters: Random Deinterleaver

Fandom Deinterleaver (mask) (link)

Deinterleave the elements of the input vector using a randam permutation, The
Mumber of elements musk match the input signal width,

Parameters

Mumber of elements:
(= |

Initial seed:
12345 |

[ I l [ Zancel ] [ Help ] Apply

Now our model ready to simulate . Click the run simulation then click the incrimental
build to create Project. Finally Build the Project and Run our C6713 DSP board again.

Experiment : With the same manner define the transmitter model with one interleaver on
the one board and then model the receiver side with one deinterleaver on the another DSP
board. Connect them with each other and run their model at the same time. Observe the
experiment.



