Final Project: Additional Comments

* Report should

— Use theory from course (in non-trivial manner)

= DT SSM, ADC and computation delay, quantization,
synchronization, limit cycling, generalized state space

— Detail analysis beyond/distinct from posted
homework solutions
* Validation requires detailed, direct,
guantitative comparison and discussion

— Just running a simulation doesn’t complete
verification

* Be clear on what you did using ECE692 theory




Compensator Implementation
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Software vs. Hardware Codi
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Coefficient Scaling and Quantization
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Fixed-Point Storage




Quantized G(2)

Bode Diagram
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Example Implementation
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MATLAB Tools

Fixed Point
Arithmetic

Block Parameters: Sum?

Sum

Add or subtract inputs. Specify one of the following:

a) character vector containing + or - for each input port, | for spacer between ports (e.g. ++|-|++)
b) scalar, >= 1, specifies the number of input ports to be summed.
When there is only one input port, add or subtract elements over all dimensions or one specified dimension

Main Signal Attributes
[] Require all inputs to have the same data type

Accumulator data type: | fixdt(0,13,2) v >>
Output minimum: Output maximum:

[ [ [o [
Output data type: | fixdt(0,16,5) v << |

Data Type Assistant

Mode: Signedness: Word length: |16 |
Scaling: Fraction length: |5 |
Data type override:

Calculate Best-Precision Scaling

= Fixed-peint details

Representable maximum:  2047.96875

Output maximum: 0
Output minimum: 0
Representable minimum: 1]
Precisicn: 0.03125 Refresh Details
[] Lock data type settings against changes by the fixed-point tools
Integer rounding mode: | Floor - |
[] saturate on integer overflow
Q ok || Cancel || Help | Apply |
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MATLAB Tools
VHDL Coder

@ Configuration Pararmeters: DAE_Controller_ImplementComp_FixedPoint/Configuration (Active) - O =
‘Q Search |
Solver Tool and Device
Data Import/Export ) —
Math and Data Types Synthesis Tool: |)(|I|nx ISE | hd |
¥ Diagnostics Family: |Spartan5 | - | Device: |xoﬁslx1 00 | hd |
Sample Time Package: |I‘gg484 | - | Speed: |—3 | - |
Data Validity
Type Conversion Objectives Settings
Connectivity
Compatibility Target Frequency (MHz): |200 |

Model Referencing
Hardware Implementation
Model Referencing
Simulation Target

» Code Generation
¥ HDL Code Generation

Target

Optimization

Floating Point

Global Settings

Report

Test Bench

EDA Tool Scripts
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MATLAB Tools

Fixed Point Tool

4\ Fixed-Point Tool - Converting "CompSynthesis/Comepensator” — | *

FIXED-POINT TOOL EXPLORE

1 5} settings ~
System Under Design - B e 5 o) %
Derived Ranges ™ Prepare  Collect Propose Apply Simulate with Compare

PREPARE SYSTEM COLLECT RANGES - CONVERT DATA TYPES VERIFY
v MODEL HIERARCHY © |i| conversion || Preparation | © |v RESULT DETAILS o
[ #g Simulink Root - Results
i gz:pos?:izsis Name « Run CompiledDT SpecifiedDT SimMin SimMax o
Comepensator T Gain Run 1 fixdt{1,12,0) Inherit: Same asi.. 0 0 - .

L Gaint Run 1 fixdt(1,21,0) fixdt(1,21,0) 0 0 Select a result to view
T Gain2 Run 1 fixdt(1,21,0) fixdt(1,21,0) 0 0 i
T saturation2 Run 1 fixdt(0,14,0) Inherit: Inherit via ... 1519 1519 details.
T Sum : Accumulator  Run 1 fixdt{1,12,0) fixdt{1,12,0) 0 0
T gum - Qutput Run 1 fixdt{1,12,0) Inherit: Same as a... |0 0
L Sum1: Accumulator Run 1 fixdt{1,13,0) fixdt{1,13,0) 0 1519
L sumit: Qutput Run 1 fixdt{1,13,0) Inherit: Same as a... 1519 1519
L Sum2 : Accumulator Run 1 fixdt(1,32,0) Inherit: Inherit via ... 0 1519
L sum2: Qutput Run 1 fixdt(1,32,0) Inherit: Inherit via ... 1519 1519
L Sum3: Accumulator Run 1 fixdt{1,21,0) fixdt{1,21,0) 0 0
L sum3: Qutput Run 1 fixdt(1,22,0) fixdt(1,22,0) 0 0 -

[|Ranges(Double) E Visualization of Simulation Data

Bun 1 Histograms of all results in the model E
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