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Introduction

This document provides an outline that suggests the contents of a Foundation F1.5 demonstration. The intent is to provide a quick overview of Foundation’s capabilities and ease-of-use, and is not intended to show each and every application and feature that exists in the tool suite.

The design used for the demo is based on the “freqm” project, which is of the HDL Flow subtype. It is included on the F1.5 installation disk. We will use the completed design for the demo.

Note that no sample designs are installed by default; you must explicitly select this design as well as any others you may wish to use when installing Foundation. If you didn’t install them, you can re-run the installation program and deselect everything except the sample designs you want installed.
The demo will illustrate the following Foundation features, abilities, and benefits:

· Project Manager’s centralized design/flow management capabilities

· Schematic Editor

· HDL Editor and Language Assistant

· Finite State Machine Editor

· Ability to mix design entry modes 

· top level block diagram

· HDL

· bubble diagram entry for state machine description

· FSM Editor

· Design flow automation
The outline below has bolded text to show where each of these concepts is illustrated in the demo.

Demo Outline

Pre-Demo Preparation 
1) Consult the “readme.txt” file (accessible from the Files tab in Project Manager) for details on the design. Design summary: 

Project FREQM is a simple implementation of a frequency meter, and contains a state machine, a BCD counter module, and four 7-segment LED display modules.

2) It is suggested that you copy the “freqm” project to a location from which you will run the demo. That way, if you inadertently change something in the design you’ll have a “master copy” to restore from.

3) If any Versions exist on the Versions tab, right-click on each one and delete it using the local menu Delete function. (This is preferable to doing a Project > Clear Implementation Data, since that would require all of the source files to be re-analyzed and thus cause the demo to take longer to run.)

4) If the design has not been run through at least synthesis, do a Synthesis > Force Analysis of All Source Files.

Power DemoGuy/DemoGal Tips

If you want to make the demo run as quickly as possible, you can set some Implementation Options as noted in #1 below. However, don’t de-select a particular data generation switch (e.g., timing reports) if you want to show or use that data in your demo.

1) You can pre-set implementation options by pressing the Implementation phase button and selecting the Implementation Options button. For optimum demo execution speed when doing a basic demo, it’s suggested you do the following:

a) Turn off “Produce Timing Simulation Data” and “Produce Configuration Data”.

b) In the Implementation Template, set “Place and Route Effort Level” to the fastest setting, and un-check the “Use Timing Constratints During Place and Route”.

2) Note that the Implementation Options are “persistent” (i.e. they stay set) if you do not perform a Project > Clear Implementation Data. Thus, you can leave the Imp Options set the way you like them between demos if you wish.

Demo Part 1: Design Entry

1) Invoke Foundation and open the “freqm” design.

2) Mission Control Describe the functionality of the Project Manager’s panes:

a) File View Tab – allows source files, documentation/text files, etc. to be added to the Project

b) Version View Tab –where all synthesized/implemented objects will appear (it should be empty right now though, due to step 3 in the demo preparation above)

c) Flow Diagram (move the mouse pointer over the various phases and tools to show the “pop-up” buttons and Tool Tip help)

d) Console/messages/warnings/errors tabbed pane

3) Schematic/Block Editor Open the top-level block diagram by either double-clicking on “freqm1.sch” in the Files tab, or by selecting the Schematic Editor activator button shown in the Design Entry phase box in the Flow Diagram.

a) Invoke the SC Symbols browser by clicking on the and gate symbol on the left-hand toolbar. Illustrate the ease of selecting a component either by scrolling the symbol selector window or by clicking in the text entry area at the bottom of the SC Symbols browser and entering just enough letters/numbers to call up the desired component (if it’s known by name). Show how a component can be placed on the schematic just by moving the mouse away from the SC Symbols window. If you do place a symbol, delete it.

4) Mixed Design Entry Modes Briefly describe the design’s functionality, and point out the design uses three different design entry methods: schematic for the top level (useful for the “big picture” view of a design), graphical entry of a bubble diagram representing the state machine, and VHDL for the BCD counter and hex-to-seven-segment display converters.

5) Top-Down Design (optional step) From Schematic Editor, invoke the Hiearchy > New Symbol Wizard feature. When the Wizard dialog appears, click Next to get to the “Design Wizard – Contents” screen. Enter a name for the symbol that does not already exist in the Project (e.g. “test”). Illustrate that the symbol can contain HDL or a lower-level schematic. Click “Next” and llustrate how pins/buses can be added to the symbol, and say that  the symbol will be automatically created at the completion of using the Design Wizard. Also, mention that the Wizard will automatically create an HDL or schematic template representing the I/O pins/buses that were entered. However, do not actually create the symbol – instead, exit the Wizard by pressing Cancel.

6) HDL Editor - Enter Hierarchy Browse mode by clicking on the “H” chip symbol on the left-hand tool bar and then double click on the BCD_CNT symbol to bring up the underlying VHDL source file in the HDL Editor.

a) Describe the functionality of the HDL Editor, and point out the color-coded keywords, variables, and comments. (Actually, this HDL file does not include any comments, but you could quickly enter a new line beginning with two dashes to show the green comment coloring.)

b) Language Assistant While in the HDL Editor, show the Tools > Language Assistant and describe its functionality.

c) Close the HDL Editor and return to the Schematic Editor.

7) FSM Editor  You should still be in Hiearchy Browse mode. Double click on the State Machine symbol to bring up FSM Editor.

a) Describe the functionality of the FSM Editor, and using Tools > HDL Editor, show that the user can preview the behavioral VHDL code that is generated from the state machine diagram by FSM Editor before synthesis.

b) Close the HDL Editor, FSM Editor, and finally the Schematic Editor.

Demo Part 2: Constraint Entry, Synthesis, and Physical Implementation

The Design Phase is done; the design must now be synthesized – i.e., elaborated into a structural representation and then optimized for the target device based on Express’s “knowledge” of that architecture as well as (optional) user-entered constraints. F1.5’s flow automation makes this easy.

1) Design Flow Automation Point out that the Flow Diagram shows all of the required phases that are executed to implement a design, and that the phases can be initiated just by clicking on a phase button (e.g. Synthesis or Implementation).

2) For the demo, we’ll pull the design right through implementation, so click on the Implementation Phase button.

3) Make sure that the top level is set to FREQM1. (This field can be filled in ahead of time by selecting the top-level entity (not top-level HDL file) in the Files tab before you select the Implementation phase button.)

4) Select the target device of choice. This design is pure, generic HDL so any device should work. XC9500, XC4000X, and Virtex have been verified to work correctly. (Make sure that you have the appropriate device files loaded before selecting a given device.)
5) Point out the two checkboxes that allow the selection of constraint entry and also the option of viewing the estimated design performance after synthesis (but before implementation). However, do not check either of these boxes unless the person wishes to see that functionality.
6) Press the Run button to initiate the automatic design processing. As the flow progresses, describe the following steps that are being automatically performed by the Project Manager:
a) Synthesis

i) Analysis (if the HDL code has not already been analyzed)

ii) Elaboration

iii) Optimization

b) Implementation

i) Translation

ii) Mapping, Place and Route (FPGA)

iii) Fitting (CPLD)

iv) (optional) timing analysis

v) (optional) bitstream generation

7) From the Reports tab, double-click on the “Implementation Report Files” item and show the reports that were generated during the translate/map/place/route process. Open the “Post Layout Timing Report and point out the Timing Summary section, which shows the design’s worst-case performance, as shown in this example:

Timing summary:

---------------

Timing errors: 0  Score: 0

Constraints cover 573 paths, 62 nets, and 239 connections (100.0% coverage)

Design statistics:

   Minimum period:  16.986ns (Maximum frequency:  58.872MHz)

   Maximum combinational path delay:  17.253ns

   Maximum net delay:   5.805ns

This concludes the F1.5 Demonstration Outline.

