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1. Introduction
The goal of this paper is to critically compare variants of signal modulation techniques used to send data from one place to another. This is being widely used by communication systems such as radio, or television and their principle of operations starts with a binary message encoded behind a carrier wave and transmitted via antenna using radio waves.
[image: ]
On the receiver end, there is another antenna that will capture the radio waves from which decoder will estimate the message. Naturally, this signal is contaminated with noise coming from natural sources such as lightning, or other wireless signals.
Next stages involve breaking it down into small manageable pieces involving: Mathematics on sinusoids, Sampling Theorem, and MATLAB software.
2. Background Information
2.1. Signal Modulation Techniques
The question to answer here is how does one represents the binary message? The process of converting binary message into a sequence of signal is called signal modulation and it mostly revolves around manipulating properties of a sinusoid signals such as amplitude, frequency and phase.
2.1.1.  Amplitude Shift Keying
ASK signal only encodes binary ‘1’ behind a carrier wave and ‘0’ is represented by the absence of signal. Bellow example in Excel, shows a binary sequence of ‘1 0 1’ with a bit period of 1 second and 5Hz frequency of a carrier wave.[image: ]
2.1.2.  Phase Shift Keying
Unlike ASK, PSK has an actual signal to represent ‘0’ which is out of phase from the signal for ‘1’. Another example for the same sequence shows how change in phase appear to take shape of letters ‘W’ and ‘M’.[image: ]





2.1.3.  Quadrature Phase Shift Keying
This modulation variant uses ranges of phases to code digital bits. For instance, a pair of bits ‘0 0’ has 0° phase shift, ‘0 1’ pair has 90°, ‘1 0’ pair 180°, and ‘1 1’ has 270°.[image: ]
2.2. Maths on Sinusoids
To better understand signal properties and to aid intuition in further designs, it is good to try and visualize the results of some mathematics on sinusoids.
2.2.1. 2 Sine Waves
Formula for sine wave  for frequency = 5Hz were used to produce this graph which includes results for product and adding.
[image: ]
First thing to observe on this graph is the yellow ‘sum’ wave. There were no major changes to the shape of the wave apart from doubling its amplitude.
Multiplying 2 equal sine waves resulted in -ve side move to +ve side which simultaneously doubled its frequency. This could be useful to extract ‘1’ from signal in ASK model because it would only require a filter that would smooth out the AC component for a given bit period for it to work.
2.2.2.  Phases
Introducing phases into the graph gave more results:
45°[image: ]90°[image: ]135°[image: ]180°[image: ]
What can be observed from these graphs is that with each next phase angle the product of sine waves moves further down -ve side with the same frequency and addition resulted in two sine waves gradually cancelling each other out.
2.2.3.  Product on QPSK signal
In an earlier example of QPSK, showing use of various phases, it is tempting to try product on this varying signal. This doesn’t give any interesting results for original phases intill trying inbetween phases such as 45°[image: ]135°[image: ]
225°[image: ]
This shows how one can separate two sets of PSK signals by using product with in between phases component.
2.3. Digital Signal Processing
Above Excel graphs are great introduction into digital processing because it operates in very similar way. Said graphs are not true sinusoids but evenly spaced points on a vector graph connected together: 
[image: ]
These points were calculated using formula but in real life those would come from analogue source and would be sampled at equal intervals of time ‘t’. This process of acquiring samples would be done by an A/D converter and it is called ‘quantization’[1].
For the same reasons, the digital signal processing can be known as discrete-time signal processing[2] where it does its work single sample at the time along side mathematic formulas. The sampling rate has a minimal requirements and it depends on a system. Typical amplications are shown in the table[3]:
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2.3.1.  Aliasing
Aliasing is the result of undersampling the signal and cause system to fail at reconstructing it:
 [image: ]
This problem is solved by using Nyquist Interval [4] which states that minimal requirement for sampling is 2 samples for half cycle per second. For example, a frequency of 5Hz requires:

Therefore,  is the minimum sampling rate for that frequency and tested in excel, solved the aliasing issue:
[image: ]
2.3.2.  Minimal Requirements Model
Testing above theory required a simple model for signal modulation and filtering. Model was made out of repeating sequence stair, switch, sine wave, product, and digital filter design blocks. First binary sequence is generated and fed into a switch. Switch uses binary data as a threshold to output either Sine wave or zero. The sine wave box was set to 5Hz and sample time 1/20. Digital filter had a lowpass response and was set to ‘Hz’ with matching  of a sine wave with  equal to half my data rate and  my frequency of carrier wave (just like in ‘Math on Sinusoids’ section, the sine wave will double its frequency regardless of phase when multiplied by itself). Lastly, the magnitude specifications were set to  inspired by a 4th order RC filter.[image: ]
The scope output:[image: ]
This plain ASK model uses a ‘Finite Impulse Response’ filter which will produce output sample by weighted sum of some number of input samples. This output will run only a finite amount of samples and the set of coefficients is an approximation to the ‘Inverserse Fourier Transform’[5]. This effect is what give signal a trapezium looking shape with each single output sample acquiring more input samples for summation.
3. Simulation Models
Simulation models were done in Simulink MATLAB. MATLAB alone is a programming environment for scientists and engineers to apply complex mathematics in a user-friendly interface. Simulink is an extension to MATLAB where designing is carried out with building blocks with parameters instead of coding formulas.
The building blocks used in models were:
· Repeating Sequence Stair – Generates specified signal which in models took place of binary ‘1’ and ‘0’.
[image: ]
· Sine Wave Generator – Computes the sine wave by specified properties for amplitude, frequency, phase and more.
 [image: ]		[image: ]
· Constants – Stores specified number.
[image: ]
· Switch – Uses a threshold input to determine output coming from either of two remaining inputs.
[image: ]
· Product, Add, Subtract – Performs a mathematical operation on two inputs.
[image: ]		[image: ]		[image: ]
· AWGN – AWGN generates random noise based on Signal-to-Noise Ratio (SNR). It is used to simulate real-life noise that come from external sources.
[image: ]
· Digital Filter Design – For all simulation models, specified to be FIR filter with a lowpass response type. 
[image: ]
· Deserializer1D and Serializer1D – Moves input from serial data stream to parallel and vice-versa.
[image: ]
· Demux and Mux – Stands for Demultiplexer and Multiplexer and it takes the input parallel stream and splits into two serial outputs and vice-versa.
[image: ]
· Delay – Delays signal by specified number of samples.
[image: ]
To make models more bias proof, each model sent same binary sequence ‘0 0 0 1 1 0 1 1’ and at the same frequency of a carrier wave.
3.1. Amplitude Shift Keying
For ASK, choice for carrier wave frequency was 250Hz at 1000 samples per second to satisfy Nyquist Interval. Before filtering, there was noise channel present to simulate real life noise with the ability to increase it using Signal-to-Noise Ratio. The FIR filter was set to ‘Hz’ frequency specification with  to match carrier wave and  and  to a range from 0.5 to 5Hz. Because the  is far from carrier wave frequency, filter is expected to smooth out AC component of carrier frequency very well.[image: ]The scope outputs:
[image: ]
System works very well at SNR = 10 and it showcase use of Delay block to shift data to the next bit period. Notable signal property here is that it is very attenuated, ranging from around 0 to around 0.6 it gives little space to recognize logic ‘1’ and ‘0’ and with increasing noise, this range will be affected even more.
3.2. Phase Shift Keying
For PSK model, the choice for frequency and filter were the same because they worked well in ASK scenario. The difference here is the carrier wave which is 180° out of phase with the original wave to represent binary ‘0’ and a lower threshold for binary logic decoding.
[image: ]
The scope output: [image: ]
This system showcases the use of out of phase sinusoids described in Math section. Just as ASK system had a very low range, the PSK system has a much greater range to get logic ‘1’ and ‘0’. Because of this, this system is expected to outperform ASK in noise testing as signal would have much more space to get wobbly.
3.3. Quadrature Phase Shift Keying
This model, takes advantage of two sinusoidal properties of phase and amplitude. Shown in Math section, the summation of two carrier waves with different phases can modulate its amplitude depending on phase angle between two. Bellow model does it by deserializing data into two PSK 90° out of phase channels other called ‘I’ and ‘Q’, each having their carrier waves out of phase from each other.
[image: ]
This model is a lot bigger with math blocks to create 2 channels. For ‘I’ channel as an example, after deserializing data, it ranges goes from 0 to +1 so by multiplying by 2, range goes from 0 to +2, lastly by subtracting 1, that range would now go from -1 to +1. That range would now mathematically determine two out of phase carrier waves for that channel of QPSK. Same thing goes for ‘Q’ channel but that channel has a 90° and 270° phase shift to original carrier wave for the two bits.
As an honourable mention to Fourier transform used by the filter, the QPSK signals have both respective delays to the output. Because of that, the systems’ serializer sampled the wrong bit at time interval = 0. Problem was solved by adding extra Computation delay to the Error Rate Calculation.
The scope output:
[image: ]
First thing to notice here are the two distinguish channels being decoded simultaneously. Regardless of that, the signals do not appear to be attenuated any more than PSK model. This shows clear advantage over the previous models from a simplicity of transmitting 2 bits at the same time without signal losses.






4. Results
Plotting the results of Bit Error Rate on the graph:[image: ]
As expected, the ASK model was first to have errors. Most probable cause of that is the techniques’ slim room for error after signal passes the filter.
The PSK model completely upstage ASK one with its noise resistance as the signal has more room.
Regardless of transmitting 2 bits at the same time, the QPSK maintained great noise resistance of a PSK.
5. Discussion
This paper explored fundamentals to signal processing in digital environment. The Excel graphs visualizing the effects of mathematical operations aided intuitive approach in designing stage and outline the merits of using sinusoids with different phases. Big find was the ability to encode multiple bits behind a single carrier wave of QPSK and then filter pairs out, as well as amplitude modulation by summing waves with different phase angles.
MATLAB can do everything Excel did here and more, in future designs, it would be best to explore MATLABs capabilities for handling advanced mathematics, graph visualizations, and its block building environment.
6. Conclusion
The goal was to critically compare 3 signal modulation variants by looking for their strengths. Visualizing sinusoids was a great way to ensure that simulation will meet expectations. Exploring sampling theorem, shows minimal sampling requirements for any carrier wave. Investigating existing modulation techniques such as ASK, PSK, QPSK, gave an ability to make minimal requirement Modulator-Demodulator and digital filter.
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             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
    
     Configuration
     Solver
     [ 0, 0, 0, 0 ]
     
  







simulink/configSetInfo.xml

 
   Configuration







simulink/graphicalInterface.xml

 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   4
   
     commchan3/AWGN
Channel
     $bdroot/AWGN Channel
     33
     LIBRARY_BLOCK
  
   
     dsparch4/Digital
Filter Design
     $bdroot/Digital Filter Design
     36
     LIBRARY_BLOCK
  
   
     commsink2/Error Rate
Calculation
     $bdroot/Error Rate Calculation
     43
     LIBRARY_BLOCK
  
   
     simulink/Sources/Repeating
Sequence
Stair
     $bdroot/Repeating Sequence Stair
     27
     LIBRARY_BLOCK
  
   1







simulink/modelDictionary.xml

 
   
     
  







simulink/plugins/AnimationPlugin.xml

 
   on







simulink/plugins/DiagnosticSuppressor.xml

 
   on
   <?xml version="1.0" encoding="UTF-8" standalone="yes" ?>
<!DOCTYPE boost_serialization>
<boost_serialization signature="serialization::archive" version="17">
<DiagnosticSuppressor class_id="0" tracking_level="0" version="6">
	<Table class_id="1" tracking_level="0" version="0">
		<count>1</count>
		<bucket_count>8</bucket_count>
		<item_version>0</item_version>
		<item class_id="2" tracking_level="0" version="0">
			<first class_id="3" tracking_level="0" version="6">
				<Source class_id="4" tracking_level="0" version="0">
					<count>1</count>
					<item_version>0</item_version>
					<item>ASK_DeMod/Repeating Sequence Stair/LimitedCounter</item>
				</Source>
			</first>
			<second class_id="5" tracking_level="0" version="6">
				<SuppressedData class_id="6" tracking_level="0" version="0">
					<count>2</count>
					<bucket_count>8</bucket_count>
					<item_version>0</item_version>
					<item class_id="7" tracking_level="0" version="0">
						<first class_id="8" tracking_level="0" version="6">
							<ID>SimulinkFixedPoint:util:Overflowoccurred</ID>
							<Cause>
								<Source>
									<count>0</count>
									<item_version>0</item_version>
								</Source>
							</Cause>
						</first>
						<second class_id="9" tracking_level="0" version="6">
							<Comment></Comment>
							<User></User>
							<LastModified class_id="10" tracking_level="0" version="0">
								<ptime_date class_id="11" tracking_level="0" version="0">
									<date>20160608</date>
								</ptime_date>
								<ptime_time_duration class_id="12" tracking_level="0" version="1">
									<is_special>0</is_special>
									<time_duration_hours>15</time_duration_hours>
									<time_duration_minutes>23</time_duration_minutes>
									<time_duration_seconds>17</time_duration_seconds>
									<time_duration_fractional_seconds>0</time_duration_fractional_seconds>
								</ptime_time_duration>
							</LastModified>
							<SuppressionType>1</SuppressionType>
						</second>
					</item>
					<item>
						<first>
							<ID>Simulink:DataType:WarningOverFlowDetected</ID>
							<Cause>
								<Source>
									<count>0</count>
									<item_version>0</item_version>
								</Source>
							</Cause>
						</first>
						<second>
							<Comment></Comment>
							<User></User>
							<LastModified>
								<ptime_date>
									<date>20160608</date>
								</ptime_date>
								<ptime_time_duration>
									<is_special>0</is_special>
									<time_duration_hours>15</time_duration_hours>
									<time_duration_minutes>23</time_duration_minutes>
									<time_duration_seconds>17</time_duration_seconds>
									<time_duration_fractional_seconds>0</time_duration_fractional_seconds>
								</ptime_time_duration>
							</LastModified>
							<SuppressionType>1</SuppressionType>
						</second>
					</item>
				</SuppressedData>
			</second>
		</item>
	</Table>
</DiagnosticSuppressor>

</boost_serialization>

</boost_serialization>









simulink/plugins/LogicAnalyzerPlugin.xml

 
   on







simulink/plugins/NotesPlugin.xml

 
   on







simulink/plugins/SLCCPlugin.xml

 
   on







simulink/plugins/WebScopes_FoundationPlugin.xml

 
   on







simulink/plugins/slcheck_filter_plugin.xml

 
   on







simulink/systems/system_root.xml

 
   [953, 0, 1927, 1047]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   80
   simulink-default.rpt
   44
   Simulink
   
     [1, 1]
     [340, 96, 435, 154]
     35
     1.501
     on
     
     commchan3/AWGN
Channel
     AWGN Channel
     CM
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       Columns as channels (frame based)
       67
       Signal to noise ratio  (SNR)
       10
       10
       -23
       1
       1
       1
       1
    
  
   
     [165, 170, 195, 200]
     33
     0
  
   
     [710, 55, 740, 85]
     41
  
   
     [710, 160, 740, 190]
     42
     0
  
   
     [1, 1]
     [875, 103, 910, 137]
     43
     u0
     0
     0
     1
  
   
     [1, 1]
     [875, 18, 910, 52]
     44
     u0
     1
     0
  
   
     [1, 1]
     [575, 88, 665, 152]
     38
     3.0
     on
     
     dsparch4/Digital
Filter Design
     Digital Filter Design
     DS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       off
    
  
   
     [1]
     [1115, 57, 1210, 113]
     46
     1
  
   
     [2, 1]
     [990, 57, 1065, 108]
     45
     8.0
     commsink2/Error Rate
Calculation
     Error Rate Calculation
     CM
     
       auto
       0
       1
       Entire frame
       []
       Port
       ErrorVec
       off
       off
       100
       1e6
    
  
   
     [2, 1]
     [490, 102, 520, 133]
     37
  
   
     [0, 1]
     [165, 110, 195, 140]
     29
     1.476
     simulink/Sources/Repeating
Sequence
Stair
     Repeating Sequence Stair
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       [0 0 0 1 1 0 1 1].'
       1
       []
       []
       double
       double
       fixdt(0,8)
       Best Precision: Vector-wise
       2^-12
       off
    
  
   
     [4]
     [465, -41, 495, -9]
     30
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.125','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Repeating Sequence Stair'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Sine Wave'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Switch'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-57.62521','MaxYLimReal','60.83321','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'AWGN Channel'}},'ShowContent',true,'Placement',4)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[4 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'AutoscaleMode','Updates'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[2 562 958 434],'VisibleAtModelOpen','on')
     4
     off
  
   
     [4]
     [940, -41, 970, -9]
     39
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-67.40662','MaxYLimReal','61.92003','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','67.40662','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Product'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-1.94203','MaxYLimReal','2.30242','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Digital Filter Design'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Switch1'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Delay'}},'ShowContent',true,'Placement',4)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[4 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'AutoscaleMode','Updates'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[2 42 958 434],'VisibleAtModelOpen','on')
     4
     off
  
   
     [0, 1]
     [165, 50, 195, 80]
     32
     2*pi*250
     1/1000
  
   
     [255, 105, 305, 145]
     31
     u2 > Threshold
     off
     off
  
   
     [780, 100, 830, 140]
     40
     u2 > Threshold
     0.2
     off
     off
  
   
     112
     27#out:1
     [15, 0]
     
       116
       [0, -90]
       
         159
         [0, -75]
         28#in:1
      
       
         158
         42#in:1
      
    
     
       115
       29#in:2
    
  
   
     113
     30#out:1
     [25, 0]
     
       139
       [0, 7]
       
         138
         [245, 0; 0, 38]
         35#in:1
      
       
         122
         [0, 38]
         29#in:1
      
    
     
       137
       [0, -95]
       28#in:2
    
  
   
     114
     31#out:1
     [25, 0; 0, -45]
     29#in:3
  
   
     128
     29#out:1
     [8, 0]
     
       133
       [0, -145]
       28#in:3
    
     
       132
       33#in:1
    
  
   
     134
     33#out:1
     [10, 0]
     
       136
       35#in:2
    
     
       135
       28#in:4
    
  
   
     140
     35#out:1
     [14, 0]
     
       145
       [0, -160]
       37#in:1
    
     
       141
       36#in:1
    
  
   
     144
     36#out:1
     [15, 0]
     
       149
       [0, -150]
       37#in:2
    
     
       147
       38#in:2
    
  
   
     150
     40#out:1
     [15, 0; 0, -40]
     38#in:3
  
   
     151
     39#out:1
     [15, 0; 0, 35]
     38#in:1
  
   
     152
     38#out:1
     [18, 0]
     
       154
       41#in:1
    
     
       153
       [0, -140]
       37#in:3
    
  
   
     155
     41#out:1
     [10, 0; 0, -25]
     
       162
       43#in:2
    
     
       161
       37#in:4
    
  
   
     156
     43#out:1
     44#in:1
  
   
     160
     42#out:1
     [43, 0; 0, 35]
     43#in:1
  







simulink/windowsInfo.xml

 
   
     
       1
       [953.0, 0.0, 974.0, 1047.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         1
         1
         SimulinkTopLevel
         0
         [858.0, 805.0]
         0.8
         [266.25, -475.6]
         [266.25, -475.6, 1072.5, 1006.25]
      
       
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           640
           480
           Unset
        
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           640
           480
           On
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     f3398727-8922-4c48-9282-f6946ebc6ee0
  






image41.emf
PSK_DeMod.slx


PSK_DeMod.slx


[Content_Types].xml

                       






_rels/.rels

         






metadata/coreProperties.xml

  model 2021-04-16T09:12:33Z Gothener Gothener 2021-04-26T10:52:26Z 1.8 R2020b






metadata/mwcoreProperties.xml

  application/vnd.mathworks.simulink.model Simulink Model R2020b






metadata/mwcorePropertiesExtension.xml

  9.9.0.1538559 c282f598-2cf8-47aa-9f5e-6dd4870dc264






metadata/mwcorePropertiesReleaseInfo.xml

 
   9.9.0.1538559
   R2020b
   Update 3
   Nov 23 2020
   869446053







metadata/thumbnail.png









simulink/ScheduleCore.xml

 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           FiM
           40
           
             FiM
             -2139062017
             
               1.0
               0.0
            
             0
          
           
             D1
             -436207361
             true
             
               .001
            
             1
          
           
             D2
             13697279
             true
             
               1.0
            
             2
          
        
      
    
  







simulink/ScheduleEditor.xml

 
   
     
       
         40
         
           #808080
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.001
           D1
        
         
           #00d100
           true
           1
           D2
        
         FiM
         base
         
         
           FiM
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       FiM
       base
       
         0,0
         
         FiM
         graph.Graph
      
    
     
     Default
     graph.Graph
  







simulink/_rels/blockdiagram.xml.rels

                






simulink/_rels/configSetInfo.xml.rels

  






simulink/bddefaults.xml

 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       Dialog
       2
       100
       Dialog
       0.0
       None
       off
       off
       None
       off
       Elements as channels (sample based)
       off
       -1
       off
    
     
       short
       10
       off
       off
       -1
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       Time based
       Use simulation time
       1
       0
       1
       0
       10
       0
       -1
       on
    
     
       u2 >= Threshold
       0
       on
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       on
       on
       -1
       off
    
  







simulink/bdmxdata/UserData_20.mxarray





simulink/bdmxdata/UserData_26.mxarray





simulink/blockdiagram.xml

 
   
     UTF-8
     3d93fb0f-641a-4716-a458-b3eebf0a6f77
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       541338725
       %<AutoIncrement:1.8>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  







simulink/configSet0.xml

 
   
     []
     
     
       
         []
         
         []
         0.0
         10.0
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-3
         off
         off
         VariableStepAuto
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         off
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
    
     Configuration
     Solver
     [ 0, 0, 0, 0 ]
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   Configuration







simulink/graphicalInterface.xml

 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   4
   
     commchan3/AWGN
Channel
     $bdroot/AWGN Channel
     20
     LIBRARY_BLOCK
  
   
     dsparch4/Digital
Filter Design
     $bdroot/Digital Filter Design
     26
     LIBRARY_BLOCK
  
   
     commsink2/Error Rate
Calculation
     $bdroot/Error Rate Calculation
     28
     LIBRARY_BLOCK
  
   
     simulink/Sources/Repeating
Sequence
Stair
     $bdroot/Repeating Sequence Stair
     30
     LIBRARY_BLOCK
  
   1







simulink/modelDictionary.xml

 
   
     
  







simulink/plugins/AnimationPlugin.xml

 
   on







simulink/plugins/DiagnosticSuppressor.xml

 
   on
   <?xml version="1.0" encoding="UTF-8" standalone="yes" ?>
<!DOCTYPE boost_serialization>
<boost_serialization signature="serialization::archive" version="17">
<DiagnosticSuppressor class_id="0" tracking_level="0" version="6">
	<Table class_id="1" tracking_level="0" version="0">
		<count>1</count>
		<bucket_count>8</bucket_count>
		<item_version>0</item_version>
		<item class_id="2" tracking_level="0" version="0">
			<first class_id="3" tracking_level="0" version="6">
				<Source class_id="4" tracking_level="0" version="0">
					<count>1</count>
					<item_version>0</item_version>
					<item>PSK_DeMod/Repeating Sequence Stair/LimitedCounter</item>
				</Source>
			</first>
			<second class_id="5" tracking_level="0" version="6">
				<SuppressedData class_id="6" tracking_level="0" version="0">
					<count>2</count>
					<bucket_count>8</bucket_count>
					<item_version>0</item_version>
					<item class_id="7" tracking_level="0" version="0">
						<first class_id="8" tracking_level="0" version="6">
							<ID>Simulink:DataType:WarningOverFlowDetected</ID>
							<Cause>
								<Source>
									<count>0</count>
									<item_version>0</item_version>
								</Source>
							</Cause>
						</first>
						<second class_id="9" tracking_level="0" version="6">
							<Comment></Comment>
							<User></User>
							<LastModified class_id="10" tracking_level="0" version="0">
								<ptime_date class_id="11" tracking_level="0" version="0">
									<date>20160608</date>
								</ptime_date>
								<ptime_time_duration class_id="12" tracking_level="0" version="1">
									<is_special>0</is_special>
									<time_duration_hours>15</time_duration_hours>
									<time_duration_minutes>23</time_duration_minutes>
									<time_duration_seconds>17</time_duration_seconds>
									<time_duration_fractional_seconds>0</time_duration_fractional_seconds>
								</ptime_time_duration>
							</LastModified>
							<SuppressionType>1</SuppressionType>
						</second>
					</item>
					<item>
						<first>
							<ID>SimulinkFixedPoint:util:Overflowoccurred</ID>
							<Cause>
								<Source>
									<count>0</count>
									<item_version>0</item_version>
								</Source>
							</Cause>
						</first>
						<second>
							<Comment></Comment>
							<User></User>
							<LastModified>
								<ptime_date>
									<date>20160608</date>
								</ptime_date>
								<ptime_time_duration>
									<is_special>0</is_special>
									<time_duration_hours>15</time_duration_hours>
									<time_duration_minutes>23</time_duration_minutes>
									<time_duration_seconds>17</time_duration_seconds>
									<time_duration_fractional_seconds>0</time_duration_fractional_seconds>
								</ptime_time_duration>
							</LastModified>
							<SuppressionType>1</SuppressionType>
						</second>
					</item>
				</SuppressedData>
			</second>
		</item>
	</Table>
</DiagnosticSuppressor>

</boost_serialization>

</boost_serialization>
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   on







simulink/plugins/NotesPlugin.xml

 
   on







simulink/plugins/SLCCPlugin.xml

 
   on







simulink/plugins/WebScopes_FoundationPlugin.xml

 
   on
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simulink/systems/system_root.xml

 
   [953, 0, 1927, 1047]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   simulink-default.rpt
   36
   Simulink
   
     [1, 1]
     [780, 306, 875, 364]
     52
     1.501
     on
     
     commchan3/AWGN
Channel
     AWGN Channel
     CM
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       Columns as channels (frame based)
       67
       Signal to noise ratio  (SNR)
       10
       10
       -30
       1
       1
       1
       1
    
  
   
     [1150, 265, 1180, 295]
     57
  
   
     [1150, 370, 1180, 400]
     58
     0
  
   
     [1, 1]
     [1315, 313, 1350, 347]
     59
     u0
     0
     0
     1
  
   
     [1, 1]
     [1315, 228, 1350, 262]
     60
     u0
     1
     0
  
   
     [1, 1]
     [1015, 298, 1105, 362]
     54
     3.0
     on
     
     dsparch4/Digital
Filter Design
     Digital Filter Design
     DS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       off
    
  
   
     [1]
     [1555, 267, 1650, 323]
     62
     1
  
   
     [2, 1]
     [1430, 267, 1505, 318]
     61
     8.0
     commsink2/Error Rate
Calculation
     Error Rate Calculation
     CM
     
       auto
       0
       1
       Entire frame
       []
       Port
       ErrorVec
       off
       off
       100
       1e6
    
  
   
     [2, 1]
     [930, 312, 960, 343]
     53
  
   
     [0, 1]
     [605, 320, 635, 350]
     47
     1.476
     simulink/Sources/Repeating
Sequence
Stair
     Repeating Sequence Stair
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       [0 0 0 1 1 0 1 1].'
       1
       []
       []
       double
       double
       fixdt(0,8)
       Best Precision: Vector-wise
       2^-12
       off
    
  
   
     [4]
     [905, 169, 935, 201]
     48
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.125','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Repeating Sequence Stair'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Sine Wave'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Switch'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-129.9431','MaxYLimReal','135.18151','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'AWGN Channel'}},'ShowContent',true,'Placement',4)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[4 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'AutoscaleMode','Updates'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[2 562 958 434],'VisibleAtModelOpen','on')
     4
     off
  
   
     [4]
     [1380, 169, 1410, 201]
     55
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-151.90462','MaxYLimReal','137.62168','YLabelReal','','MinYLimMag',' 0.00000','MaxYLimMag','151.90462','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Product'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-4.80666','MaxYLimReal','4.55432','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Digital Filter Design'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Switch1'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Delay'}},'ShowContent',true,'Placement',4)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[4 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'AutoscaleMode','Updates'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[2 42 958 434],'VisibleAtModelOpen','on')
     4
     off
  
   
     [0, 1]
     [605, 260, 635, 290]
     50
     2*pi*250
     1/1000
  
   
     [0, 1]
     [605, 380, 635, 410]
     63
     2*pi*250
     pi
     1/1000
  
   
     [695, 315, 745, 355]
     49
     u2 > Threshold
     off
     off
  
   
     [1220, 310, 1270, 350]
     56
     u2 > Threshold
     off
     off
  
   
     35
     28#out:1
     27#in:1
  
   
     38
     35#out:1
     [18, 0]
     
       37
       24#in:1
    
     
       36
       [0, -140]
       32#in:3
    
  
   
     41
     34#out:1
     [8, 0]
     
       40
       [0, -145]
       31#in:3
    
     
       39
       20#in:1
    
  
   
     46
     30#out:1
     [15, 0]
     
       45
       [0, -90]
       
         44
         [0, -75]
         31#in:1
      
       
         43
         25#in:1
      
    
     
       42
       34#in:2
    
  
   
     47
     22#out:1
     [15, 0; 0, 35]
     35#in:1
  
   
     48
     25#out:1
     [43, 0; 0, 35]
     28#in:1
  
   
     51
     29#out:1
     [14, 0]
     
       50
       [0, -160]
       32#in:1
    
     
       49
       26#in:1
    
  
   
     54
     24#out:1
     [10, 0; 0, -25]
     
       53
       28#in:2
    
     
       52
       32#in:4
    
  
   
     57
     20#out:1
     [10, 0]
     
       56
       29#in:2
    
     
       55
       31#in:4
    
  
   
     58
     23#out:1
     [15, 0; 0, -40]
     35#in:3
  
   
     68
     36#out:1
     [25, 0; 0, -45]
     34#in:3
  
   
     62
     26#out:1
     [15, 0]
     
       61
       [0, -150]
       32#in:2
    
     
       60
       35#in:2
    
  
   
     67
     33#out:1
     [25, 0]
     
       66
       [0, 7]
       
         65
         [245, 0; 0, 38]
         29#in:1
      
       
         64
         [0, 38]
         34#in:1
      
    
     
       63
       [0, -95]
       31#in:2
    
  







simulink/windowsInfo.xml

 
   
     
       1
       [953.0, 0.0, 974.0, 1047.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         1
         1
         SimulinkTopLevel
         0
         [858.0, 805.0]
         1.0
         [805.5, -118.5]
         [805.5, -118.5, 858.0, 805.0]
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           640
           480
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           640
           480
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     620c3bfe-04d1-42ca-b400-1d7fbaa6b879
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metadata/coreProperties.xml

  model 2021-04-16T12:28:43Z Gothener Gothener 2021-04-26T15:54:15Z 1.12 R2020b






metadata/mwcoreProperties.xml

  application/vnd.mathworks.simulink.model Simulink Model R2020b






metadata/mwcorePropertiesExtension.xml

  9.9.0.1538559 c282f598-2cf8-47aa-9f5e-6dd4870dc264






metadata/mwcorePropertiesReleaseInfo.xml

 
   9.9.0.1538559
   R2020b
   Update 3
   Nov 23 2020
   869446053
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simulink/ScheduleCore.xml

 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           FiM
           40
           
             FiM
             -2139062017
             
               1.0
               0.0
            
             0
          
           
             D1
             -436207361
             true
             
               .001
            
             1
          
           
             D2
             13697279
             true
             
               1.0
            
             2
          
           
             D3
             52479
             true
             
               2.0
            
             3
          
        
      
    
  







simulink/ScheduleEditor.xml

 
   
     
       
         40
         
           #808080
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.001
           D1
        
         
           #00d100
           true
           1
           D2
        
         
           #0000cc
           true
           2
           D3
        
         FiM
         base
         
         
           FiM
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       FiM
       base
       
         0,0
         
         FiM
         graph.Graph
      
    
     
     Default
     graph.Graph
  







simulink/_rels/blockdiagram.xml.rels
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simulink/bddefaults.xml

 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       Dialog
       2
       100
       Dialog
       0.0
       None
       off
       off
       None
       off
       Elements as channels (sample based)
       off
       -1
       off
    
     
       4
       bar
       off
    
     
       short
       10
       off
       off
       -1
    
     
       4
       none
       off
       BusObject
       off
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       Time based
       Use simulation time
       1
       0
       1
       0
       10
       0
       -1
       on
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       u2 >= Threshold
       0
       on
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       on
       on
       -1
       off
    
  







simulink/bdmxdata/UserData_19.mxarray





simulink/bdmxdata/UserData_22.mxarray





simulink/bdmxdata/UserData_23.mxarray





simulink/blockdiagram.xml

 
   
     UTF-8
     031c1d96-f7b0-4ef7-9d38-1c1ad5be3053
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       541346456
       %<AutoIncrement:1.12>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  







simulink/configSet0.xml

 
   
     []
     
     
       
         []
         
         []
         0.0
         12
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-3
         off
         off
         VariableStepAuto
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         off
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
    
     Configuration
     Solver
     [ 0, 0, 0, 0 ]
     
  







simulink/configSetInfo.xml

 
   Configuration







simulink/graphicalInterface.xml

 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   7
   
     commchan3/AWGN
Channel
     $bdroot/AWGN Channel
     19
     LIBRARY_BLOCK
  
   
     hdlsllib/HDL Operations/Deserializer1D
     $bdroot/Deserializer1D
     2
     LIBRARY_BLOCK
  
   
     dsparch4/Digital
Filter Design
     $bdroot/Digital Filter Design
     22
     LIBRARY_BLOCK
  
   
     dsparch4/Digital
Filter Design
     $bdroot/Digital Filter Design1
     23
     LIBRARY_BLOCK
  
   
     commsink2/Error Rate
Calculation
     $bdroot/Error Rate Calculation
     33
     LIBRARY_BLOCK
  
   
     simulink/Sources/Repeating
Sequence
Stair
     $bdroot/Repeating Sequence Stair
     39
     LIBRARY_BLOCK
  
   
     hdlsllib/HDL Operations/Serializer1D
     $bdroot/Serializer1D
     32
     LIBRARY_BLOCK
  
   1







simulink/modelDictionary.xml

 
   
     
  







simulink/plugins/AnimationPlugin.xml

 
   on







simulink/plugins/DiagnosticSuppressor.xml

 
   on
   <?xml version="1.0" encoding="UTF-8" standalone="yes" ?>
<!DOCTYPE boost_serialization>
<boost_serialization signature="serialization::archive" version="17">
<DiagnosticSuppressor class_id="0" tracking_level="0" version="6">
	<Table class_id="1" tracking_level="0" version="0">
		<count>1</count>
		<bucket_count>8</bucket_count>
		<item_version>0</item_version>
		<item class_id="2" tracking_level="0" version="0">
			<first class_id="3" tracking_level="0" version="6">
				<Source class_id="4" tracking_level="0" version="0">
					<count>1</count>
					<item_version>0</item_version>
					<item>QPSK_DeMod/Repeating Sequence Stair/LimitedCounter</item>
				</Source>
			</first>
			<second class_id="5" tracking_level="0" version="6">
				<SuppressedData class_id="6" tracking_level="0" version="0">
					<count>2</count>
					<bucket_count>8</bucket_count>
					<item_version>0</item_version>
					<item class_id="7" tracking_level="0" version="0">
						<first class_id="8" tracking_level="0" version="6">
							<ID>SimulinkFixedPoint:util:Overflowoccurred</ID>
							<Cause>
								<Source>
									<count>0</count>
									<item_version>0</item_version>
								</Source>
							</Cause>
						</first>
						<second class_id="9" tracking_level="0" version="6">
							<Comment></Comment>
							<User></User>
							<LastModified class_id="10" tracking_level="0" version="0">
								<ptime_date class_id="11" tracking_level="0" version="0">
									<date>20160608</date>
								</ptime_date>
								<ptime_time_duration class_id="12" tracking_level="0" version="1">
									<is_special>0</is_special>
									<time_duration_hours>15</time_duration_hours>
									<time_duration_minutes>23</time_duration_minutes>
									<time_duration_seconds>17</time_duration_seconds>
									<time_duration_fractional_seconds>0</time_duration_fractional_seconds>
								</ptime_time_duration>
							</LastModified>
							<SuppressionType>1</SuppressionType>
						</second>
					</item>
					<item>
						<first>
							<ID>Simulink:DataType:WarningOverFlowDetected</ID>
							<Cause>
								<Source>
									<count>0</count>
									<item_version>0</item_version>
								</Source>
							</Cause>
						</first>
						<second>
							<Comment></Comment>
							<User></User>
							<LastModified>
								<ptime_date>
									<date>20160608</date>
								</ptime_date>
								<ptime_time_duration>
									<is_special>0</is_special>
									<time_duration_hours>15</time_duration_hours>
									<time_duration_minutes>23</time_duration_minutes>
									<time_duration_seconds>17</time_duration_seconds>
									<time_duration_fractional_seconds>0</time_duration_fractional_seconds>
								</ptime_time_duration>
							</LastModified>
							<SuppressionType>1</SuppressionType>
						</second>
					</item>
				</SuppressedData>
			</second>
		</item>
	</Table>
</DiagnosticSuppressor>

</boost_serialization>

</boost_serialization>









simulink/plugins/LogicAnalyzerPlugin.xml

 
   on







simulink/plugins/NotesPlugin.xml

 
   on







simulink/plugins/SLCCPlugin.xml

 
   on







simulink/plugins/WebScopes_FoundationPlugin.xml

 
   on







simulink/plugins/slcheck_filter_plugin.xml

 
   on







simulink/stateflow/machine.xml

 
   
     80000036
     
       
         Default Simulink S-Function Target.
      
    
  







simulink/systems/system_root.xml

 
   [953, 0, 1927, 1047]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   simulink-default.rpt
   45
   Simulink
   
     [1, 1]
     [700, 216, 795, 274]
     229
     1.501
     on
     
     commchan3/AWGN
Channel
     AWGN Channel
     CM
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       Columns as channels (frame based)
       67
       Signal to noise ratio  (SNR)
       10
       10
       -32
       1
       1
       1
       1
    
  
   
     [2, 1]
     [640, 227, 670, 258]
     228
     rectangular
  
   
     [395, 165, 425, 195]
     216
     2
  
   
     [395, 285, 425, 315]
     217
     2
  
   
     [455, 160, 485, 190]
     220
  
   
     [455, 295, 485, 325]
     221
  
   
     [975, 95, 1005, 125]
     236
  
   
     [975, 205, 1005, 235]
     237
     0
  
   
     [975, 245, 1005, 275]
     239
  
   
     [975, 355, 1005, 385]
     240
     0
  
   
     [1, 1]
     [1280, 68, 1315, 102]
     245
     u0
     4
     0
  
   
     [1, 2]
     [420, 221, 425, 259]
     213
     2
  
   
     [1, 1]
     [290, 201, 390, 279]
     212
     2.9
     hdlsllib/HDL Operations/Deserializer1D
     Deserializer1D
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       2
       0
       0
       off
       off
       off
       -1
       -1
       auto
    
  
   
     [1, 1]
     [915, 133, 1005, 197]
     232
     3.0
     on
     
     dsparch4/Digital
Filter Design
     Digital Filter Design
     DS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       off
    
  
   
     [1, 1]
     [915, 283, 1005, 347]
     233
     3.0
     on
     
     dsparch4/Digital
Filter Design
     Digital Filter Design
     DS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       off
    
  
   
     [1]
     [1485, 204, 1575, 256]
     244
     1
  
   
     [2, 1]
     [1370, 202, 1445, 253]
     243
     8.0
     commsink2/Error Rate
Calculation
     Error Rate Calculation
     Communications Toolbox
     
       auto
       0
       3
       Entire frame
       []
       Port
       ErrorVec
       off
       off
       100
       1e6
    
  
   
     [2, 1]
     [1180, 221, 1185, 259]
     241
     2
     bar
  
   
     [2, 1]
     [455, 207, 485, 238]
     214
  
   
     [2, 1]
     [455, 242, 485, 273]
     215
  
   
     [2, 1]
     [575, 197, 605, 228]
     222
  
   
     [2, 1]
     [575, 262, 605, 293]
     224
  
   
     [2, 1]
     [840, 197, 870, 228]
     230
  
   
     [2, 1]
     [840, 262, 870, 293]
     231
  
   
     [0, 1]
     [225, 225, 255, 255]
     248
     1.476
     simulink/Sources/Repeating
Sequence
Stair
     Repeating Sequence Stair
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       [0 0 0 1 1 0 1 1].'
       1
       []
       []
       double
       double
       fixdt(0,8)
       Best Precision: Vector-wise
       2^-12
       off
    
  
   
     [4]
     [730, 24, 760, 56]
     251
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.125','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Repeating Sequence Stair'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Product2'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Product3'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-1.25','MaxYLimReal','1.25','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Add'}},'ShowContent',true,'Placement',4)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[4 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousZoomMode','ZoomX'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[2 562 958 434],'VisibleAtModelOpen','on')
     4
     off
  
   
     [6]
     [1180, 11, 1210, 44]
     252
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-190.97766','MaxYLimReal','173.51435','YLabelReal','','MinYLimMag',' 0.00000','MaxYLimMag','190.97766','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Product4'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-6.07744','MaxYLimReal','7.48676','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Digital Filter Design'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Switch'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-174.08129','MaxYLimReal','201.4805','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Product5'}},'ShowContent',true,'Placement',4),struct('MinYLimReal','-5.01598','MaxYLimReal','6.14248','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Digital Filter Design1'}},'ShowContent',true,'Placement',5),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Switch1'}},'ShowContent',true,'Placement',6)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[6 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'AutoscaleMode','Updates'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[2 42 958 954],'VisibleAtModelOpen','on')
     6
     off
  
   
     [4]
     [1425, -16, 1455, 16]
     253
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.125','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Delay'}},'ShowContent',true,'Placement',1),struct('MinYLimReal','-0.125','MaxYLimReal','1.125','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Serializer1D'}},'ShowContent',true,'Placement',2),struct('MinYLimReal','-1.00000','MaxYLimReal','1.00000','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Channel 3'}},'ShowContent',true,'Placement',3),struct('MinYLimReal','-1.00000','MaxYLimReal','1.00000','YLabelReal','','MinYLimMag','0','MaxYLimMag','10','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Channel 4'}},'ShowContent',true,'Placement',4)},'DisplayPropertyDefaults',struct('YLabelReal','','AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'DisplayLayoutDimensions',[4 1],'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'AutoscaleMode','Updates'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[128 380 560 420],'VisibleAtModelOpen','on')
     4
     off
  
   
     [1, 1]
     [1225, 200, 1330, 280]
     242
     2.9
     hdlsllib/HDL Operations/Serializer1D
     Serializer1D
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       2
       0
       off
       off
       off
       -1
       2
       auto
    
  
   
     [0, 1]
     [515, 150, 545, 180]
     226
     2*pi*250
     1/1000
  
   
     [0, 1]
     [515, 300, 545, 330]
     227
     2*pi*250
     pi/2
     1/1000
  
   
     [2, 1]
     [515, 252, 545, 283]
     218
     rectangular
     +-
  
   
     [2, 1]
     [515, 202, 545, 233]
     219
     rectangular
     -+
  
   
     [1065, 145, 1115, 185]
     235
     u2 > Threshold
     off
     off
  
   
     [1065, 295, 1115, 335]
     238
     u2 > Threshold
     off
     off
  
   
     112
     39#out:1
     [12, 0]
     
       43
       [0, -155]
       
         124
         [0, -60]
         42#in:1
      
       
         115
         35#in:1
      
    
     
       42
       2#in:1
    
  
   
     2
     2#out:1
     3#in:1
  
   
     3
     3#out:2
     5#in:1
  
   
     4
     3#out:1
     4#in:2
  
   
     5
     6#out:1
     [10, 0]
     4#in:1
  
   
     6
     7#out:1
     [10, 0]
     5#in:2
  
   
     7
     5#out:1
     8#in:1
  
   
     8
     4#out:1
     9#in:2
  
   
     9
     11#out:1
     [10, 0]
     8#in:2
  
   
     10
     10#out:1
     [10, 0]
     9#in:1
  
   
     15
     16#out:1
     [10, 0]
     
       24
       [256, 0; 0, 40]
       20#in:1
    
     
       23
       13#in:1
    
  
   
     12
     9#out:1
     13#in:2
  
   
     16
     17#out:1
     [10, 0]
     
       26
       [257, 0; 0, -30]
       21#in:2
    
     
       25
       15#in:2
    
  
   
     14
     8#out:1
     15#in:1
  
   
     17
     15#out:1
     [13, 0; 0, -30; 2, 0]
     
       126
       [7, 0; 0, -205]
       42#in:3
    
     
       119
       18#in:2
    
  
   
     18
     13#out:1
     [13, 0]
     
       125
       [0, -180]
       42#in:2
    
     
       117
       [0, 20]
       18#in:1
    
  
   
     19
     18#out:1
     [8, 0]
     
       127
       [0, -190]
       42#in:4
    
     
       121
       19#in:1
    
  
   
     20
     19#out:1
     [18, 0]
     
       22
       [0, -25]
       20#in:2
    
     
       21
       [0, 25]
       21#in:1
    
  
   
     27
     20#out:1
     [18, 0; 0, -50]
     
       129
       [0, -150]
       43#in:1
    
     
       128
       22#in:1
    
  
   
     28
     21#out:1
     [18, 0]
     
       135
       [0, -43; 11, 0; 0, -207]
       43#in:4
    
     
       134
       [0, 35]
       23#in:1
    
  
   
     30
     22#out:1
     [10, 0]
     
       131
       [0, -145]
       43#in:2
    
     
       130
       25#in:2
    
  
   
     31
     27#out:1
     [25, 0; 0, -40]
     25#in:3
  
   
     32
     26#out:1
     [25, 0; 0, 40]
     25#in:1
  
   
     33
     29#out:1
     [25, 0; 0, -40]
     30#in:3
  
   
     34
     28#out:1
     [25, 0; 0, 40]
     30#in:1
  
   
     35
     23#out:1
     [9, 0]
     
       137
       [0, -38; 145, 0; 0, -242]
       43#in:5
    
     
       136
       30#in:2
    
  
   
     37
     25#out:1
     [28, 0]
     
       133
       [0, -140]
       43#in:3
    
     
       132
       [0, 65]
       31#in:1
    
  
   
     38
     30#out:1
     [28, 0; 0, -14]
     
       139
       [8, 0; 0, -261]
       43#in:6
    
     
       138
       [0, -51]
       31#in:2
    
  
   
     39
     31#out:1
     32#in:1
  
   
     40
     32#out:1
     [20, 0]
     
       185
       [5, 0; 0, -245]
       45#in:2
    
     
       184
       33#in:2
    
  
   
     41
     33#out:1
     34#in:1
  
   
     44
     35#out:1
     [30, 0]
     
       183
       [0, -100]
       45#in:1
    
     
       182
       [0, 130]
       33#in:1
    
  







simulink/windowsInfo.xml

 
   
     
       1
       [953.0, 0.0, 974.0, 1047.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         1
         1
         SimulinkTopLevel
         0
         [858.0, 805.0]
         1.0
         [719.14935790263644, -228.99325607186154]
         [719.14935790263644, -228.99325607186154, 858.0, 805.0]
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           640
           480
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           640
           480
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     be1f33aa-ac7d-4d28-bda7-3170f1aebfa1
  






image1.png
if 1C
‘ fgri?\’:ogdoDewinn::tu M00d|e
University of Wales 2020/2021

Trinity Saint David




image2.png
Estimated Binary

Binary Message Message

Decoder

Recelver

Wireless Signal





