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Preface



The ispDesignExpert software is used to create designs to program ispLSI®, MACH, GAL, and PAL devices from Lattice Semiconductor Corporation (LSC). This manual describes the Project Navigator™, the Graphical User Interface (GUI) for the ispDesignExpert software. The design procedures provided in this manual are intended to help you understand how to use the ispDesignExpert software to create designs for different devices.
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What is in this Manual



What is in this Manual This manual contains the following information: ■ ■ ■ ■ ■ ■ ■ ■



Overview of the software Discussion on project management procedure Introduction of the supported design entries Design considerations for design entries Applying design attributes Usage of the Constraint Manger and the Constraint Editor Design verification in different simulation environment Running timing analysis



Where to Look for Information Chapter 1, Introduction – Provides a brief description of all ispDesignExpert tools. Chapter 2, Project Management – Covers general information about the Project Navigator and its user interface. Chapter 3, Design Entry – Describes the supported design entries in the ispDesignExpert and some design rules. Chapter 4, Design Implementation – Presents the method of adding compiler control options or device control options to your design. Chapter 5, Design Verification – Contains descriptions for the Lattice Logic Simulator, Equation Simulator, and ModelSim Simulator. Chapter 6, Timing Analysis – Illustrates how to use the Timing Analyzer and the Performance Analyst.
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Documentation Conventions



Documentation Conventions This user manual follows the typographic conventions listed here: Convention



Definition and Usage



Italics



Italicized text represents variable input. For example: design.syn This means you must replace project with the file name you used for all the files relevant to your design. Valuable information may be italicized for emphasis. Book titles also appear in italics. The beginning of a procedure appears in italics. For example: To import an ABEL-HDL module to your design:



Bold



Valuable information may be boldfaced for emphasis. Commands are shown in boldface. For example: 1. In the Schematic Editor, select File ⇒ Generate Symbol.



Courier Font



Monospaced (Courier) font indicates file and directory names and text that the system displays. For example: In the ..\examples\ispLSI_GAL\clock directory, select ...



Bold Courier



Bold Courier font indicates text you type in response to system prompts. For example: SET YBUS [Y0..Y6];



|...|



Vertical bars indicate options that are mutually exclusive; you can select only one. For example: INPUT|OUTPUT|BIDI



“Quotes”



Titles of chapters or sections in chapters in this manual are shown in quotation marks. For example: See Chapter 1, “Introduction.”



✍ NOTE



Indicates a special note.



▲ CAUTION



Indicates a situation that could cause loss of data or other problems.



❖ TIP



Indicates a special hint that makes using the software easier.



⇒



Indicates a menu option leading to a submenu option. For example: View ⇒ Toolbar
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Related Documentation



Related Documentation In addition to this manual, you might find the following reference material helpful: ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■



ispDesignExpert Getting Started Manual ispDesignExpert Release Notes Design Verification Tools User Manual Schematic Entry User Manual ABEL Design Manual ABEL-HDL Reference Manual ispLSI Macro Library Reference Manual 5K/8K Macro Library Supplement ispEXPERT Compiler User Manual ISP Daisy Chain Download User Manual ispDOWNLOAD Cable Reference Manual VHDL and Verilog Simulation User Manual Synplicity Synplify User Guide



These manuals provide technical specifications for the ispDesignExpert software. They give helpful information on device use and design development. They are located in the manuals directory on the CD-ROM. The ispDesignExpert Help menu also provides access to the manuals.
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Chapter 1



Introduction



The ispDesignExpert software provides support for the ispLSI, GAL, MACH, and PAL device families under the ispDesignExpert Project Navigator. The software contains all executable, libraries, and device support lists necessary to configure the Project Navigator for design entry, timing simulation, and fuse map creation for these devices. The Project Navigator is the main interface for ispDesignExpert. Using the Project Navigator you can create a project that represents your design, run processes on the sources in your project, compile your design, simulate your design, and create JEDEC files that can be used to physically implement your design into a target device. Furthermore, you can access other ispDesignExpert tools from the Project Navigator.
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Starting the ispDesignExpert Project Navigator



Starting the ispDesignExpert Project Navigator To start the Project Navigator, choose the Start menu. In the Start menu, select the menu item Programs ⇒ Lattice Semiconductor ⇒ ispDesignExpert System. The Project Navigator window appears (Figure 1-1).



Figure 1-1. ispDesignExpert Project Navigator with an Open Project The ispDesignExpert is a design entry tool. You must create or open a project to begin working. Only basic menus are available until you open or create a project. Once you do, all the menu options display.
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Creating a New Project



Creating a New Project After starting the Project Navigator, you can create a new project. Design projects are made of one or more sources which can be ABEL-HDL files, VHDL files, Verilog HDL files, schematics, test vector files, waveform stimulus, VHDL test bench files, Verilog test fixture files, or documentation files. A new project can be created by selecting existing ABEL-HDL, VHDL, Verilog HDL files, or Schematics and using the Project Navigator menus to import the existing source(s); or, by creating new sources from within the Project Navigator. You need to specify the type of the project by choosing Schematic/ABEL, Schematic/VHDL, Schematic/Verilog HDL, or EDIF from the Project Type field.



To create a new project: 1. Choose File ⇒ New Project to open the Create New Project dialog box. 2. Go to the directory in which you want to place your project files and then type a name for your project. The default project name is untitled.syn. In this example, go to the :\\\ examples\test directory. 3. Create a new folder called test. Then, go into this folder and name the project file test.syn. Specify the type of the new project by choosing Schematic/ABEL, Schematic/VHDL, Schematic/Verilog HDL, or EDIF from the Project Type list (Figure 1-2).



Figure 1-2. Create New Project Dialog Box 4. Click Save. The untitled project appears in the Sources window of the Project Navigator.
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Creating a New Project



Giving Your Project a Title The default title for a new project is “Untitled.” You can create a title for the project with many characters. The title can contain spaces and any other keyboard character except tabs and returns.



To give your project a title: 1. In the Sources window, double click the title of the project Untitled to open the Project Properties dialog box.



Figure 1-3. Project Properties Dialog Box 2. Type the name Clock for the title of your project and then click OK. The new project title appears in the Sources window.



Figure 1-4. Project Navigator Window with Project Title Entered
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Creating a New Project



Importing Project Sources You define the logic in a design by importing sources into the project. These sources can include several types, such as ABEL-HDL descriptions, VHDL descriptions, Schematics, EDIF netlists, or simulation files.



To import existing sources into your project: 1. Choose Source ⇒ Import to open the Import File dialog box (Figure 1-5).



Figure 1-5. Import File Dialog Box 2. In the ..\examples\ispLSI_GAL\clock directory, select all of the files (clock.wdl, clocktop.abv, clocktop.sch, control.sch, hours.abl, minutes.abl, presclr.abl, seccntr.abl, and sseg.abl). These will be the source files for your new project (Figure 1-6).



Figure 1-6. Import File Dialog Box - Select Existing Source Files 3. When you are finished selecting these sources, click OK. The selected sources appear in the Project Navigator Sources window (Figure 1-7).
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Creating a New Project



Figure 1-7. Project Navigator with Sources Imported



Targeting the Design to a Device The target device is the device in which you intend to implement your design. When you open a new project, the default target device is ispLSI5384V-125LB388. If you do not want to use the default device, you can target the design for a specific supported device.



To target a specific device: 1. In the Sources window, double click the default device icon to open the Device Selector dialog box (Figure 1-8). The Device Selector contains all the supported devices and their options.



Figure 1-8. Device Selector Dialog Box 2. Under Select Device, select the ispLSI 1K device family and ispLSI1032E-100LJ84 within that family. Accept the default options.
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Creating a New Project



Figure 1-9. Device Selector Dialog Box with Target Device Selected 3. When you are finished, click OK. The Confirm change dialog box appears (Figure 1-10).



Figure 1-10. Confirm Change Dialog Box 4. Click Yes. The specified target device appears in the Sources window. Also, all the processes for that device are shown in the Processes window (Figure 1-11).



Figure 1-11. Project Navigator with Target Device Selected



ispDesignExpert User Manual



19



Creating a New Project



Processing a Design A process is a specific task in the overall processing of a source or project. Typical processing tasks include creating a netlist, compiling the design, reducing and synthesizing the logic, fitting the design, and analyzing the timing. You can run a process on a single source, or on the entire project. You can view the available processes for a source by selecting the source, and the processes for that source appear in the Processes window. In general, you start a process by selecting a source and then choosing Start from the Process menu.



To fit the design: 1. In the Sources window, select the Target Device. 2. In the Processes window, select the Compile Design or Fit Design process (Figure 1-12). ‘



Figure 1-12. Project Navigator - Compile Design Process 3. Start the processing in one of these ways: • Choose the Process ⇒ Start menu item. • Click the Start button at the bottom of the Project Navigator window. • Double click the process label (Compile Design or Fit Design). 4. The Project Navigator processes the design up to the specific step highlighted in the Processes window. In this case, it is Compile Design (Figure 1-13).
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Creating a New Project



Figure 1-13. Project Navigator - Complete the Compile Design Process



✍



NOTE



Yellow exclamation beside the process points indicate that warnings were generated. Red Xs indicate that errors were encountered. The warning or error is described in the automake log file displayed in the Report Viewer. Green check marks indicate the process completed successfully.



View Project Path You can use the File ⇒ Full Project Path menu item of the Project Navigator to view your Project Path from the prompt Full Project Path dialog box (Figure 1-14).



Figure 1-14. Full Project Path Dialog Box
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Creating a New Project



Delete the Project Files After you have completed this quick tutorial, you can delete the project files from your computer.



To delete the project files: 1. Choose the File ⇒ Close Project menu item. 2. Using the Windows Explorer or similar tool, go to the ..\examples directory and delete the test folder.
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Chapter 2



Project Management



The Project Navigator is the primary interface for the ispDesignExpert and provides an integrated environment for managing the project elements and processes. This chapter contains a detailed explanation of how to use the Project Navigator to interact with the software; from creating design files through downloading the design. The design procedures are described with examples of the menus and dialog boxes needed to perform these tasks. This chapters covers information on the following topics: ■ ■ ■ ■ ■



About the Project Manager Describing a Project Changing the Environment and Configuration Cleaning up a Project Saving a Project
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About the Project Navigator



About the Project Navigator Using the Project Navigator you can select all the source components for a design, as well as specification documents and test files, and assemble them into one project file. The Project Navigator also helps you keep track of all the processing steps necessary to move the design from the conceptual stage through to implementation of a programmable device. When you switch the target device, the Project Navigator automatically changes the design flow and processes to one that is appropriate for the new target device. The Project Navigator also associates all the tools needed for a particular design step. For example, for HDL source files the Project Navigator associates the Text Editor and HDL synthesis tools, for schematic sources the Project Navigator associates the Schematic Editor, Symbol Editor, Hierarchy Navigator, Library Manager tools and schematic compiling tools, and for waveform stimulus source files the Project Navigator associates Waveform Editor, Waveform Viewer, and Lattice Logic Simulator. Furthermore, the Project Navigator keeps track of preferences for you, automatically setting options that work for most systems until you want to modify the options yourself.



Figure 2-1. Project Navigator and Other Tools



ispDesignExpert User Manual



24



About the Project Navigator



Project Navigator Screen Once the ispDesignExpert software is invoked, the Project Navigator is displayed on the screen as shown in Figure 2-2. Title Bar Menu Bar Tool Bar



Sources Window



Processes Window



Status Bar



Figure 2-2. Project Navigator Screen Your files are listed in the Sources Window, while the Processes connected to your files are shown in the Processes Window. If no project is open, the Sources and Processes windows would be empty as shown in Figure 2-2.
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About the Project Navigator Title Bar The Title Bar displays the ispDesignExpert Project Navigator name and the current project name (if any). Menu Bar The Menu Bar contains menu topics related to the functions used to create the design. Each menu item has one character underlined. This character is used to execute the command from the keyboard. Execute commands from the keyboard by pressing the Alt key and the letter underscored in the menu (called the hot key). For example, to execute File ⇒ Open Project, press and hold the Alt key and press F and O. The ellipsis (...) following some of the menu items in the pull-down menus indicate that a dialog box appears when this menu item is selected. Toolbar The toolbar contains functions found in the menu bar. The toolbar icons provide a quick and easy way to access the most commonly used features of the ispDesignExpert. The toolbar icons and their equivalent menu bar functions are discussed in the online help. You can use View ⇒ Toolbar to display or hide the toolbar.



Sources Window The Sources window (on the left side of the Project Navigator) shows all the design files associated with a project, listed in their logical, hierarchical order. Each object in the list is identified with an icon. For example, at the top of the Sources window is the Project Notebook; it is denoted with the Project icon. (To see all the objects in the project, use the scroll bar at the right edge of the Sources window to move up and down in the list.) There are several kinds of design sources in ispDesignExpert, including schematics, ABEL-HDL modules, VHDL modules, Verilog HDL modules, EDIF netlists, and couple test stimulus files for simulation. Listed below (Table 2-1) are the acceptable sources for a project. When you begin a new project, there will be no sources except for the Project Notebook.
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About the Project Navigator



Table 2-1. Acceptable ispDesignExpert Project Source Files Source Type



Icon



File Extension



Project Notebook



.syn



Target Device



None



Document Source



.wri, .doc, .txt, .xls, .hlp, .prp, .par (or any extension not recognized by the Project Navigator)



Schematic Source



.sch



ABEL-HDL



.abl



ABEL-HDL Test Vector



.abv



VHDL



.vhd



Verilog HDL



.v



EDIF Netlist



.ed*



Waveform Stimulus



.wdl



VHDL test bench



.vhd



Verilog HDL test fixture



.tf



Undefined or incorrect source reference



Any
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About the Project Navigator Source Hierarchy One source file in a project is the top-level source for the design, which can be an HDL module or schematic. The top-level source defines the inputs and outputs that will be mapped into the device, and references the logic descriptions contained in lower-level sources. The referencing of another source is called instantiation. Lower-level sources can also instantiate sources to build as many levels of logic as necessary to describe your design.



✍



NOTE



If you build a project with a single source, that source is automatically the top-level source.



Processes Window The Processes window (on the right side of the Project Navigator) shows all the processing tasks that apply to whatever object or file is highlighted in the Sources window (on the left side). A processing task includes: netlisting, compiling, logic reduction, logic synthesis, placement and routing, functional and timing simulation – in other words, any step along the way from design entry to implemented Lattice Semiconductor devices. The table below (Table 2-2) lists the ispDesignExpert process types and shows its corresponding icons.



Table 2-2. ispDesignExpert Process Types Process Type



Icon



Process Report Output File Tools
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Describing a Project Process Flows One of the most powerful features of the ispDesignExpert is that the Project Navigator is context-sensitive and automatically adjusts the processes for you depending on what you want to do. The steps in the Processes window are context-sensitive in two ways. First, the process flow changes depending on what kind of source file is highlighted in the Sources window (source-level flow). Second, the processing for a given file changes depending on the target device you have chosen (project-level flow).



Describing a Project You describe a project by targeting a particular device implementation, and by specifying the project files that will represent the design.



Targeting a Device The Project Navigator lets you target a design to a specific device at any time during the design process. If you do not know the specific device, you can target the ispLSI Default Device, ispLSI5384V-125LB388. Device Selection Because the Project Navigator is context-sensitive, when you choose the ispLSI Default Device, processes allowed for the ispLSI devices are shown. If you choose a MACH, PAL, or GAL device family, the processes change to reflect your selection.



To target a specific device or device family: 1. In the Sources window, double-click the Target Device icon to open the Device Selector dialog box (Figure 2-3). The Device Selector dialog box contains all available devices and their options.



Figure 2-3. Device Selector Dialog Box
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Describing a Project 2. Under Select Device, select a device family and a specific device within that family. Then choose the options you want for that device. 3. When you are finished, click OK. The Confirm Change dialog box appears. 4. Click Yes. The specified target device appears in the Sources window.



Specifying Project Files You define a project by importing existing sources into the project. You can also create new sources or modify existing sources using an editor.



Design Hierarchy A single module design is a flat design in which there is only one source describing the entire design, such as a single schematic. You can also have a test file, such as ABEL-HDL test vectors, in a flat design because all processes, such as functional simulation, in the flat design involve the entire design. When designs can be broken into multiple levels, this is called hierarchical design. ispDesignExpert supports full hierarchical design, allowing you to create a design that is divided into multiple levels, either to clarify its function or permit the reuse of functional blocks. Tips for Defining Projects Use the following guidelines when saving and naming source files and your project: ■ ■



■



■



■



Understand and use the different methods for hierarchical design. Avoid using ABEL-HDL or EDIF reserved words for module and signal names in any of your source files. Avoid saving a project that has the same base file name as one of its sources. If a source and project have the same base name, you may have problems with the Project Navigator's Auto-make feature. Each source must have a unique name in the project. You cannot have two different sources with the same name. You can use the same source many times in a design by instantiating the source, but two different sources with the same name can cause problems with the hierarchy. For example, do not use an ABEL-HDL source called compare and a schematic source also called compare. The file name and module name of an EDIF file should be the same.
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Describing a Project



Importing an Existing Source To import an existing source: 1. Choose Source ⇒ Import to open the Import File dialog box (Figure 2-4).



Figure 2-4. Import File Dialog Box 2. Find the source file you want to import. You can change the type of file that is displayed in the Files of type field. 3. When you are finished selecting the source, click Open. ispDesignExpert imports the selected sources into the project and displays them in the Sources window. Depending on the source type you are importing, you may be prompted to provide additional information in the Import Source Type dialog box. For example, if you choose a .vhd file, you are prompted to choose to import it as a VHDL Module or a VHDL Test Bench in the Import Source Type dialog box.



❖ TIP



You can import the lower-level sources before or after importing upper-level sources. However, if you import a source that has links to lower-level sources and the lower-level sources are not already part of your project, you will get undefined sources in your project until you import the missing lower-level sources. Also, import test files that are to be associated with other sources after importing or creating the other source.
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Describing a Project Where the Source File is Placed in the Project Navigator After you import a source into the Project Navigator, it appears in the Sources window. However, where the source appears in the window depends on the following: ■



■



■



If the imported source is a documentation file or a file type not recognized as a logic description or test file, the source appears between the Notebook icon and Targeted Device icon. If the source is a logic description, the source is placed in alphabetical order for each level of hierarchy following the project notebook and the targeted device. For example, if the source is called multiplx and the top-level source, a schematic called myChip, contains a functional block called multiplx, the source is placed underneath myChip in the Sources window. If the source is an ABEL test vector file, the source is placed beneath the Targeted Device icon.



Creating a New Source To create a new source: 1. Choose Source ⇒ New to open the New Source dialog box.



Figure 2-5. New Source Dialog Box 2. In the dialog box, select the type of source you want to create and then click OK. The Project Navigator starts an editor that you can use to enter the information for your new source. For ABEL-HDL, VHDL, Verilog HDL, ABEL test vector, VHDL test bench, and Verilog test fixture sources, the Text Editor is started. For schematic sources, the Schematic Editor is started. For waveform stimulus sources, the Waveform Editor is started. 3. In the editor, create a source.
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Describing a Project



Modifying a Source You can edit any of the sources that make up your project by double clicking on them to open the corresponding editor.



✍ NOTE



In order for Windows file associations to work properly with ispDesignExpert, in the Project Navigator choose Options ⇒ Environment. Then under Window Settings, select Use File Associations.



Schematic Editor Use the ispDesignExpert Schematic Editor to edit a schematic source. You can open the Schematic Editor in these ways: ■ ■ ■ ■



In the Project Navigator, choose Window ⇒ Schematic Editor. Double-click the schematic source name. Select the schematic source and choose Source ⇒ Open. Select the schematic source and then click Open at the bottom of the Project Navigator.



The Symbol Editor, the Hierarchy Navigator, and/or the Hierarchy Browser work in conjunction with the Schematic Editor. You can open the Symbol Editor from the Schematic Editor toolbar, or on the Project Navigator Window menu. Text Editor The Text Editor provides several macros and templates to help you enter and edit test stimulus and behavioral modules written in ABEL-HDL, VHDL, or Verilog HDL. You can open the Text Editor in these ways: ■ ■ ■ ■



In the Project Navigator, choose Window ⇒ Text Editor. Double-click the text source name. Select the text source and choose Source ⇒ Open. Select the text source and click Open at the bottom of the Project Navigator.



Also, you can use any ASCII editor to edit behavioral modules, ABEL test vectors, VHDL test benches, and Verilog test fixtures Then, you can import them into your project using drag-and-drop from the Windows Explorer, or by choosing Source ⇒ Import.
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Changing the Environment and Configuration



Removing a Source Sometimes you may want to remove a source from a project. To remove a source from a project you must use the ispDesignExpert Remove command. You cannot remove a source using the Window’s Delete command. 1. In the Sources window, select the source that you want to remove. 2. Choose Source ⇒ Remove. ispDesignExpert removes the source from the project.



Processing a Design A process is a specific task in the overall processing of a source or project. Typical processing tasks include netlisting, compiling, logic reduction, logic synthesis, fitting the design, and simulation. To view the available processes for a source, select the source. Then ispDesignExpert displays the processes for that source in the Processes window.



Forcing a Process to Run If the process is up-to-date (indicated by a check mark to the left of the process), it will not run again. You can, however, force a process to run by doing the following. ■



■



Choose Process ⇒ Force to start the highlighted process and run all the steps, even if the process is up-to-date. When the process is finished running, the Project Navigator displays the selected file, if applicable. This command allows you to temporarily override the Process Force settings in Options ⇒ Environment to start the highlighted process. Choose Process ⇒ Force One Level to start the highlighted process.



Changing the Environment and Configuration You can set many environment variables and change settings for the Project Navigator and programs started from within the Project Navigator. You can even add menus to access other Windows programs. Changes to the environment can be made by: ■ ■



Editing .ini files used by the Project Navigator and other programs. Choosing Options ⇒ Environment from the Project Navigator menus. The Environment Options dialog box appears.
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Changing the Environment and Configuration



Figure 2-6. Environment Options Dialog Box There are three options in the Window Settings area. • If the “Open Previous Project” option is checked, the project that was opened when the Project Navigator was last running is opened when you start the ispDesignExpert. If the project no longer exists or cannot be found, this option is ignored and the Project Navigator opens without loading a project. • If the “Use File Associations” option is enabled (checked), document sources use Windows file associations for non-Project Navigator sources. • The Source Window Width, in number of characters, of the Sources window. The Project Navigator uses this value and the average character width of the currently-selected font to determine the width of the Sources window. The recommended available range is from 20 to 60 characters. Three mutually-exclusive options for Process Force are “Auto-make,” “One Level,” and “Full.” • If you choose “Auto-make” option, the Project Navigator will use the auto-make instructions when a process is started. • If you choose “One Level” option, the Project Navigator always runs the last step for a process, regardless of the auto-make state. • If you enable “Full” option, the Project Navigator always runs all steps for a process, regardless of the auto-make state. Two options are set in the System Settings area. • If “Fast Redraw” is enabled, the Project Navigator display is altered to speed up screen redrawing. For example, 3-D controls are displayed as 2-D. If this option is disabled, normal screen drawing is performed. • The “Update on Editor Save” option specifies whether the Project Navigator should update the Sources window hierarchy when you save a source file from the Text Editor or the Schematic Editor.
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Cleaning Up a Project In the DOS Processes area, “Iconic,” “Observe,” and “Observe and Pause” options are set. • The “Iconic” option is enabled to run all DOS processes in an iconic DOS window. • The “Observe” option enables you to run all DOS processes in a visible window, which is useful for debugging. If this option is not checked, DOS engines are run minimized (as icons). • The “Observe and Pause” option allows you to run all DOS processes in a visible window, and pause after each process. This allows you to see program output before the DOS window is dismissed. Three options “Verbose,” “Show if Warnings Occur,” and “Show Always” are set in the Auto-make Log area. This area specifies what type of information to record in the auto-make log and when to display the log. • The “Verbose” option is set to generate a verbose version of the log, containing more detail on each processes’s progress. • The “Show if Warnings Occur” option is set to show the auto-make log when Warnings are encountered. • The “Show Always” option enables you to show the auto-make log whenever an auto-make process is started. Refer to the Project Navigator online help for more information.



Cleaning Up a Project Before you archive the project directory, you may want to delete non-critical or intermediate files created during processing of a project. This procedure avoids archiving unnecessary files. ■ ■



To delete only intermediate files for the current project, choose File ⇒ Clean Up. To delete both intermediate and report files for the current project, choose File ⇒ Clean Up All.



Saving a Project To save a new project, choose File ⇒ Save As. The Project Navigator prompts you for a file name for the project.



ispDesignExpert User Manual



36



Saving a Project



What is Saved? Saving a project saves a project file (.syn extension) with the following information: ■ ■ ■



■



The title of the project The sources in the project Matching Symbol files (these are .sym files with the same name as their relevant modules in the design source; matching symbols are used as functional blocks in schematics to represent a lower-level module) Constraint files



ispDesignExpert also tells the Schematic Editor and the Text Editor to Save at the same time you save a project. When you choose Save As to save a project to another directory, ispDesignExpert copies all of the project files to that directory.



Tips for Saving and Naming Projects Use the following guidelines when saving and naming source files and projects: ■ ■



Do not save more than one project in the same directory. Avoid saving a project that has the same base file name as one of its sources. If a source and project have the same base name, you may have problems with the Project Navigator’s Auto-make feature. For instance, avoid calling your project myFile.syn if it contains a source named myFile.abl.



Reserved File Names ispDesignExpert reserves several filename extensions for its own use. You should avoid using the following extensions when naming your own files: _ln



Hierarchy Navigator log file



_sc



Schematic Editor log file



_sy



Symbol Editor log file



_wt



Waveform Editing Viewer log file



_wv



Waveform Viewer log file



.asc



ASCII schematic file



.asy



ASCII symbol file



.bin



Binary waveform file



.ed*



EDIF netlist
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Saving a Project .err



Error OUTPUT file



.his



Waveform Viewer history file



.nam



Binary waveform name file



.pin



Netlist file for generic netlist by pin



.sch



Schematic Editor files



.sym



Symbol Editor file



.tre



Hierarchy Navigator file



.vci



Constraint file



.vct



Temporary copy of the constraint file



.vco



Constraint output from the Fitter



.vtr



Hierarchy Navigator temporary file



.wav



Waveform Viewer waveforms and trigger information



.wdl



Waveform Editing Tool database



.wet



Waveform Editing Tool database
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Chapter 3



Design Entry



The chapter describes the supported design entry of the ispDesignExpert. It contains information on: ■ ■ ■ ■ ■ ■ ■ ■



ABEL-HDL Design Schematic Design VHDL Design Verilog HDL Design EDIF Design Hierarchical Design Mixed Entry Design Design Attributes
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ABEL-HDL Design Entry



ABEL-HDL Design Entry This section describes using ABEL-HDL as an entry for your design that supports the ispLSI, GAL, MACH, and PAL devices.



Add an ABEL-HDL Module to Your Design To add an ABEL-HDL module to a design, you can either import a .abl file or create a new ABEL-HDL module file in the ispDesignExpert Text Editor using ABEL-HDL syntax.



To import an ABEL-HDL module to your design: 1. Choose Source ⇒ Import from the menu bar. The Import File dialog box appears (Figure 3-1). The project type Schematic/ABEL is shown in the title bar of the dialog box letting you double check your project type before importing the source files.



Figure 3-1. Import File Dialog Box 2. In the Import File dialog box, select the desired drive and path. 3. Choose ABEL-HDL Module (*.abl) from the Files of type field and highlight the *.abl file you want to import from the File name field. 4. Click OK. The selected ABEL-HDL file appears in the Sources in Project list of the Project Navigator as shown in Figure 3-2.



ispDesignExpert User Manual



40



ABEL-HDL Design Entry



Figure 3-2. Project Navigator Window with *.abl File Imported Highlight the ABEL-HDL icon and note the processes associated with it. Use the Text Editor or just double-click the *.abl icon from the Sources list to view the syntax of the ABEL-HDL module (Figure 3-3). The Text Editor is available from the Window ⇒ Text Editor menu item in the Project Navigator.



Figure 3-3. Text Editor with Sample ABEL-HDL File 5. With the ABEL-HDL file highlighted, the Compile Logic item in the Process list should also be highlighted. Click the Properties button. The Properties dialog box (Figure 3-4) appears.
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ABEL-HDL Design Entry



Figure 3-4. Properties - (Normal: ABEL) Dialog Box 6. The properties you see are the defaults for the ABEL-HDL module. When any of the properties are changed, the Defaults button becomes active so you can revert to the default settings if you desire. The Undo button allows you to undo the latest change you made.



To create a new ABEL-HDL module: 1. Choose Source ⇒ New from the menu bar. The New Source dialog box appears (Figure 3-5).



Figure 3-5. New Source Dialog Box 2. In the New Source dialog box, choose ABEL-HDL Module and click OK. The Text Editor window appears together with the New ABEL-HDL Source dialog box (Figure 3-6).
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ABEL-HDL Design Entry



Figure 3-6. New ABEL-HDL Source Dialog Box 3. In the New ABEL-HDL Source dialog box, enter relevant contents into text fields. 4. Click OK or press Enter. The new ABEL-HDL file appears in the Text Editor window. 5. Use the items in the Edit menu to cut, copy, paste, find or replace text. 6. You can also add design attributes to the ABEL-HDL file. Refer to ABEL-HDL Reference Manual for more information.



The Language Editor The Language Editor—the Text Editor—can be used to create or modify HDL modules, ABEL-HDL test vectors, VHDL test benches, and Verilog HDL test fixture files. You have several ways to open the Language Editor: ■



■



From the Project Navigator Sources window, double-click on an HDL file, for example design.abl. Or, select the HDL source from the Sources window of the Project Navigator, click the Open button at the bottom or choose the Source ⇒ Open menu item. From the Project Navigator, choose Window ⇒ Text Editor.
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Schematic Design Entry



Schematic Design Entry This section describes using a schematic as an entry for your design that supports ispLSI, GAL, MACH, and PAL devices.



Add a Schematic to Your Design To add a schematic to your design, you can either import a .sch file or create a new schematic file in the Schematic Editor window.



To import a schematic to your design: 1. Choose Source ⇒ Import from the menu bar. The Import File dialog box (Figure 3-7) appears. The project type Schematic/ABEL is shown in the title bar of the dialog box letting you double check your project type before importing the source files.



Figure 3-7. Import File Dialog Box 2. In the Import File dialog box, select the desired drive and path. 3. Choose Schematic (*.sch) from the Files of type field and highlight the *.sch file you want to import from the File name field. 4. Click OK. The selected schematic file appears in the Sources of Project list of the Project Navigator. The processes associated with the .sch source vary from different devices and different project type you have chosen. 5. Highlight the Schematic icon and note the processes associated with it. Use the Schematic Editor or just double-click the *.sch icon from the Sources list to view the schematic (Figure 3-8). The Schematic Editor is available from the Windows ⇒ Schematic Editor menu item in the Project Navigator.



ispDesignExpert User Manual



44



Schematic Design Entry



Figure 3-8. Schematic Editor with Sample Schematic File



To add a blank schematic sheet source to your project: 1. Choose Source ⇒ New from the menu bar of the ispDesignExpert Project Navigator window. The New Source dialog box appears. 2. In the New Source dialog box, choose Schematic and click OK or press Enter. 3. The New Schematic dialog box appears with a blank schematic asking you to enter the name for a new schematic. Enter the file name in the Schematic File Name field. The default file extension shown in Save as type field is .sch. Click OK or press Enter.



✍ NOTE



To avoid naming conflicts problems, use different names for the source file and the project file.
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Schematic Design Entry To add symbols or macros to your schematic: 1. Choose Add ⇒ Symbol from the Schematic Editor. The Symbol Libraries dialog box (Figure 3-9) appears.



Figure 3-9. Symbol Libraries Window



❖



TIP



Use the Zoom features under the View pull-down menu or on the Schematic Editor Toolbar for viewing the opened *.sch file.



2. In the Symbol Libraries dialog box, select :\..\*.lib from the library list, then select the target symbol or macro. 3. Move the pointer back over to the Schematic Editor; notice that the symbol you selected is attached to the pointer. Place the symbol by clicking on the schematic. 4. Move the cursor back to the Symbol Libraries dialog box and select another symbol. Place the symbol in its proper position on the schematic. 5. From the Schematic Editor menu bar, select Add ⇒ Wire. Click on the output pin of a gate to start the wire. Each successive click will bend the wire (a double-click will end the wire if it is not connected). Connect the wire to the input of a gate. 6. Repeat the above procedure to add other symbols or macros from the Symbol Library. Figure 3-10 is an example of a simple schematic.
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Schematic Design Entry



Figure 3-10. Building the Schematic 7. Choose File ⇒ Save from the menu bar of the Schematic Editor window to save your design. If you cannot find a symbol that you just generated from the Symbol Libraries of the Schematic Editor, select Options ⇒ ispLSI/GAL/MACH/PAL Schematic Configuration from the Project Navigator. In the Symbol Paths tab of the Schematic Environment dialog box, add the path of the newly generated symbol in the Paths field. Then you will be able to add the symbol to your schematic from the Symbol Libraries. To complete your design you need to add net names and I/O Markers. When adding net names, you will use a feature of the ispDesignExpert that allows you to add the net name and the net simultaneously. I/O Markers are special symbols required to indicate which signals represent pins. The markers assume the name of the net they are attached to and are different from I/O Pad symbols.
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Schematic Design Entry To add net names or I/O markers: 1. Select Add ⇒ Net Name from the Schematic Editor menu bar. The status bar at the bottom of the window will prompt you to enter the net name. Type the net name and press Enter. The Net Name will be attached to your cursor. 2. Move the cursor to the net where you want to add a name, click and hold on the unconnected end of the net (i.e. the red box at the left end of the net), drag to the left and release. This will place the net name and create a net simultaneously. The net name should now be attached to the end of the net. 3. Repeat this procedure to add net names to other nets in the schematic. 4. Select Add ⇒ I/O Marker from the Schematic Editor menu bar. The I/O Markers dialog box appears. Choose Input. 5. Move the cursor to the end of an input net (between the end of the net and the net name) and click. An input marker appears with the net name inside of it. Move to the next input and click again. Repeat until all inputs have I/O Markers.



❖



TIP



To add all the input markers at once, click and hold the cursor, and drag it to select all the input net names. This procedure works for output pins as well.



6. Choose Output from the I/O Markers dialog box and click on the end of the output net. Save your schematic. Add Design Attributes Attributes can be added to either symbols or nets. In the ispDesignExpert, pin attributes are actually added to the I/O Pad symbols, not the I/O Markers. I/O Pad symbols are only necessary if you want to add attributes to pins. Otherwise, you only need I/O Markers.



To add design attributes to a symbol: 1. From the Schematic Editor menu bar, select Edit ⇒ Attribute ⇒ Symbol Attribute. The Symbol Attribute Editor dialog box appears. On the schematic, click on a symbol or an I/O Pad attached to an net. A list of related attributes appears in the dialog box. 2. Click List All Attributes to display all of the available symbol design attributes. 3. Select the attribute you need to add or edit and replace * with proper values as shown in Figure 3-11 in the text box. Click Go To to add the value of the selected attribute to the I/O Pad or symbol in the schematic. Close the dialog box.
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Schematic Design Entry



Figure 3-11. Symbol Attribute Editor Dialog Box (ispLSI Devices) 4. The steps are similar for adding a Net attribute. On the schematic, click on the net you want to edit. In the Net Attribute dialog box (Figure 3-12), enter the relevant contents of the attribute. Close the dialog box.



Figure 3-12. Net Attribute Dialog Box (ispLSI Devices) 5. Check your schematic for errors by using DRC ⇒ Consistency Check. An Error Report window pops up to show the error message. If no error is found, the message “No errors detected” will display in the Error Report window. 6. From the Schematic Editor menu bar, choose File ⇒ Save to save your design. Select File ⇒ Exit to close the Schematic Editor window.
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Schematic Design Entry Create a Symbol A useful feature of the ispDesignExpert software is to quickly create a symbol for a schematic. By using this, you create a reusable macro that can be placed on a higher level schematic sheet.



To create a symbol: 1. Open the schematic file by double-clicking on the schematic source *.sch in the ispDesignExpert Project Navigator. 2. In the Schematic Editor menu bar, select File ⇒ Matching Symbol. 3. Select File ⇒ Exit to close the schematic. 4. The symbol is created and added to your symbol list. It can be found in the Local symbol library. Or (to any design that contains .naf file) 1. In the Schematic Editor, select File ⇒ Generate Symbol. 2. The Select File dialog box appears prompting you to choose a .naf file. When you import, create, or save a design source (*.abl, *.sch, *.vhd, or *.v) file in a project, .naf file(s) containing port information of module(s) in the design source will automatically be generated and saved under the current project directory.



✍



NOTE



If you cannot find a desired .naf file when creating a symbol, open the corresponding source in the Text Editor (if it is an HDL source) or the Schematic Editor (if it is a schematic source). Make a modification to that source, which will not change its original functionality, for example add a space at the end of an HDL file, or add a wire to a schematic file and then remove the wire. Save the modified source file. Then you will be able to find the relevant .naf file.



✍



NOTE



The base name of a .naf file is the same as its relevant module.



3. Click Open. A notice will appear telling you “Symbol has been generated.” The symbol has been created and added to your symbol list. It can be found in the Local symbol library. Refer to page 87 for more details on the Local symbol library.
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Schematic Design Entry Add Design Control Properties (ispLSI Designs Only) A subset of Compilation Properties, Device Control Options are device dependent and define the objective for the design implementation process. To set the properties from a schematic design flow, use the following procedures. 1. In the Project Navigator, select the top-level .sch file in the Sources in Project list. 2. For an ispLSI 1000, 2000, and 3000 device, select the Compile Schematic icon in the Processes for Current Source list. For an ispLSI 5000V, 6000, or 8000 device, select EDIF Netlist icon in the Processes for Current Source list. 3. Select the Properties button at the bottom of the Project Navigator window. The Properties dialog box appears as shown in Figure 3-13, Figure 3-14, Figure 3-15, and Figure 3-16.



Figure 3-13. Compile Schematic Properties Dialog Box



Figure 3-14. ispLSI 5000V EDIF Netlist Properties Dialog Box
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Schematic Design Entry



Figure 3-15. ispLSI 6000 EDIF Netlist Properties Dialog Box



Figure 3-16. ispLSI 8000 EDIF Netlist Properties Dialog Box 4. Set the appropriate Design Control Property depending on your target device. Check the ispEXPERT Compiler User Manual for device dependencies. 5. Click Close.
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VHDL Design This section describes using VHDL as an entry for your design that supports the ispLSI, GAL, MACH, and PAL devices.



Add a VHDL Module to Your Design To add a VHDL module to a design, you can either import a .vhd file or create a new VHDL module file in the ispDesignExpert Text Editor.



To import a VHDL module to your design: 1. Choose Source ⇒ Import from the menu bar. The Import File dialog box appears (Figure 3-17). The project type Schematic/VHDL is shown in the title bar of the dialog box letting you double check your project type before importing the source files.



Figure 3-17. Import File Dialog Box 2. Choose the desired VHDL module (*.vhd) and click OK. 3. The Import Source Type dialog box appears (Figure 3-18). Choose the type of source you want to import into your project, either VHDL Module or VHDL Test Bench, from the Type of Source field. Click OK.



Figure 3-18. Import Source Type Dialog Box
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VHDL Design



✍



NOTE



If you have not chosen Schematic/VHDL as the project type, the .vhd file will be imported as a VHDL test bench without prompting the Import Source Type dialog box.



4. The selected VHDL file appears in the Sources in Project list of the Project Navigator as shown in Figure 3-19.



Figure 3-19. Project Navigator Window with a VHDL Module File Imported Highlight the VHDL icon and use the text editor to view the syntax of the VHDL module (Figure 3-20).



Figure 3-20. Text Editor with Sample VHDL Module File
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VHDL Design To create a new VHDL module: 1. Choose Source ⇒ New from the menu bar. The New Source dialog box appears (Figure 3-21). The project type Schematic/VHDL is shown in the title bar of the dialog box letting you double check your project type before creating the source files.



Figure 3-21. New Source Dialog Box 2. In the New Source dialog box, choose VHDL Module and click OK. The Text Editor window appears together with the New VHDL Source dialog box (Figure 3-22).



Figure 3-22. Text Editor Window with New VHDL Source Dialog Box 3. In the New VHDL Source dialog box, enter relevant contents into the text fields. 4. Click OK. The new VHDL file appears in the Text Editor window. 5. Use the items in the Edit menu to cut, copy, paste, or replace text.
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Create an EDIF File for ispLSI Before fitting your VHDL design into an ispLSI part, you will need to create a *.edf file for input to the ispDesignExpert Compiler. The synthesis of the VHDL file will be finalized in this process.



For an ispLSI design, to create a .edf file before fitting your design: 1. In the Project Navigator, select the target device icon to display the associated processes in the Processes window as shown in Figure 3-23.



Figure 3-23. VHDL Design Flow 2. Click the Start button or double-click on the EDIF Netlist process to start creating the .edf file for the ispDesignExpert Compiler. The VHDL file will be synthesized in this process as well. For a GAL, MACH or PAL devices, the EDIF netlists will be created when you run the Fit Design process. For more information about ispLSI Design Attributes, Device Control Options, EDIF Property Files, or Parameter Files, see the ispEXPERT Compiler User Manual.



ispDesignExpert User Manual



56



Verilog HDL Design



Verilog HDL Design This section describes using Verilog HDL as an entry for your design that supports the ispLSI, GAL, MACH, and PAL devices.



Add a Verilog HDL Module to Your Design To add a Verilog HDL module to a design, you can either import a .v file or create a new Verilog HDL module file in the Text Editor.



To import a Verilog HDL module to your design: 1. Choose Source ⇒ Import from the menu bar. The Import File dialog box appears. The project type Schematic/Verilog HDL is shown in the title bar of the dialog box letting you double check your project type before importing the source files. 2. In the Import File dialog box, select the desired .v file. Click OK. 3. The selected Verilog HDL file appears in the Sources in Project list of the Project Navigator as shown in Figure 3-24.



Figure 3-24. Project Navigator Window with *.v File Imported Highlight the Verilog HDL icon and use the text editor to view the syntax of the Verilog HDL module (Figure 3-25).
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Verilog HDL Design



Figure 3-25. Text Editor with Sample Verilog HDL File



To create a new Verilog HDL module: 1. Choose Source ⇒ New from the menu bar. The New Source dialog box appears (Figure 3-26). The project type Schematic/Verilog HDL is shown in the title bar of the dialog box letting you double check your project type before creating the source files.



Figure 3-26. New Source Dialog Box 2. In the New Source dialog box, choose Verilog Module and click OK. The Text Editor window appears together with the New Verilog Module dialog box (Figure 3-27).
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Verilog HDL Design



Figure 3-27. Text Editor Window with New Verilog Module Dialog Box 3. In the New Verilog Source dialog box, enter relevant contents into text fields. 4. Click OK. The new Verilog HDL file appears in the Text Editor window. 5. Use the items in the Edit menu to cut, copy, paste, find or replace text.



Create an EDIF File Before fitting your Verilog HDL design into an ispLSI part, you will need to create a *.edf file for input to the ispEXPERT Compiler. The synthesis of the Verilog HDL file will be finalized in this process.



To a .edf file before fitting your design to an ispLSI part: 1. In the Project Navigator, select the target device icon to display the associated processes in the Processes window as shown in Figure 3-28.
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Verilog HDL Design



Figure 3-28. Verilog HDL Design Flow 2. Click the Start button or double-click on the Merged EDIF Netlist process to start creating the .edf file for the ispEXPERT Compiler. The Verilog HDL file will be synthesized in this process as well. For a GAL, MACH or PAL devices, the EDIF netlists will be created when you run the Fit Design process. For more information about ispLSI Design Attributes, Device Control Options, EDIF Property Files, or Parameter Files, see the ispEXPERT Compiler User Manual.
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EDIF Design You can import an EDIF design netlist description into the ispDesignExpert from third-party synthesis or schematic tools for the ispLSI, GAL, MACH, or PAL designs.



To import an EDIF netlist into your design: 1. In the Project Navigator, choose Source ⇒ Import to open the Import File dialog box. 2. Choose EDIF Netlist (*.ed*) from the Files of Type field of the Import File dialog box (Figure 3-29). And then select the EDIF file you want to import.



Figure 3-29. Import File Dialog Box 3. Click Open. If you have selected an ispLSI or GAL device, the EDIF Reader Settings dialog box appears (Figure 3-30). If you have selected a MACH or PAL device, the Import EDIF dialog box displays (Figure 3-31). Both dialog boxes are used to specify the vendor whose tool was used to prepare the design file and to specify settings to be used when the EDIF design is read into the project.



Figure 3-30. EDIF Reader Settings Dialog Box
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EDIF Design Vendor field



VCC and GND



Bus Reconstruction



Ground Floating Output Pins



From the pull-down menu, select the vendor of the third-party software used to create the design. If you select Altera, the format expands to show the Altera-specific fields. If you turn on the Load-vendor-specific defaults check box before selecting a vendor, the defaults for the vendor you select display. If you do not wish to display the default settings when you change vendors, deselect this check box. You may make changes after selecting a vendor. You can specify whether VCC or GND symbols are represented as Nets or Cells when an EDIF design file is read. In the VCC GND Representation area, check whether VCC and GND are to be read as Nets or Cells. The default representation is a net. You can also specify VCC and GND names. The default names are VCC and GND. In the logic evaluation phase for the signals connected to the “PRN” pin and “CLRN” pin, the conversion program must know the name of the power and ground signals. The ispDesignExpert supports EDIF files that contain arrays for ispLSI designs. A design.ary file is created automatically by the EDIF Reader and is used during VHDL and Verilog output generation after the design is compiled. The vectors or buses are automatically reconstructed and included for VHDL or Verilog post-route outputs based on the information provided by the array file. Use the Array Index Ordering radio buttons to specify the index range. Use the Least Significant Bit radio buttons to specify whether the leftmost bit or the rightmost bit is to be the least significant bit (LSB). Select this option to ground all floating output pins.



If you choose Altera in the Vendor field, the dialog box expands to display the Altera Options section. Refer to the ispEXPERT Compiler User Manual for more information on this section.
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Figure 3-31. Import EDIF Dialog Box Custom field



CAE Vendors



The default setting for power and ground in ispDesignExpert are the VCC and GND symbols. Check the Custom radio button if you know that the EDIF generated by other tools use different conventions. After you check the Custom radio button, the whole Custom field becomes active. Select either Symbol or Net representation. Then type the new names for VCC and GND. If you generate the EDIF file from the supported third-party design kit, you can then select CAE Vendors, and then choose from the list the vendor that generated the EDIF file.



4. Click OK. The software adds the selected EDIF file (.ed*) to the project sources (Figure 3-32).
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EDIF Design



Figure 3-32. Project Navigator after Importing EDIF Netlist



MACH/PAL Properties in the EDIF File Property List If you have chosen a MACH or PAL device for your EDIF design, the ispDesignExpert takes design specific constraints as properties from an EDIF netlist. The following is the list of properties which are supported by the fitter: EDIF property handling for CPLD: 1. PIN LOCATION PROPERTY: NAME: LOC VALUE: {PIN#} Example: LOC=P20 SCOPE: IO PORT, net connect to the IO port.



2. GROUPING: NAME: GROUPING VALUE: GROUP NAME. NAME: LOC VALUE: LOCATION NAME. Example: Use the following command to assign signal locations in your design. In this case, you have a list of internal node: a, b, c, d, e, f, and g, and you want to assign them into a group “mg”, and the location of this group need to be assign to Block “A”, Segment “2”.
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EDIF Design On net a, grouping = mg On net a, loc = “A, 2” On net b, grouping = mg On net b, loc = “A, 2” On net c, grouping = mg On net c, loc = “A, 2” On net d, grouping = mg On net d, loc = “A, 2” On net e, grouping = mg On net e, loc = “A, 2” On net f, grouping = mg On net f, loc = “A, 2” On net g, grouping = mg On net g, loc = “A, 2”



3. OUTPUT SLEW PROPERTY: NAME: SLEW VALUE: {Fast, Slow} Example: To set port A to high slew, put the following property on the net or on the Port: SLEW = Fast. SCOPE: OUTPUT PORT/NET.



4. Signal Optimization PROPERTY: NAME: OPT VALUE: {KEEP, COLLAPSE} SCOPE: On any net of the design.
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Import Mechanism for MACH/PAL By default, properties in EDIF files are ignored. If you need EDIF properties to be imported to ispDesignExpert, do the following: 1. Choose Tools ⇒ Import Source Constraint Option.



Figure 3-33. Import Source Constraints Option Dialog Box The Import Source Constraints Option dialog box (Figure 3-33) lets you import constraints, such as Location (pin/code) Assignments, Group Assignments, and Output Slew Rate, from source files (ABEL, schematic, VHDL, Verilog HDL, or EDIF). 2. Check Import constraints from design source and click OK. When the “Import constraints from design source” option is selected, ispDesignExpert displays a confirmation dialog box prior to implementing the function. This confirmation dialog box will appear every time you run the Fit Design process, unless you check the “Disable constraint overwrite warning message” option. On the warning message dialog box, if you click Yes, the constraints from the source files are written into the project constraint file.



✍



NOTE



Constraints from source files and existing constraints in project constraint file are not merged; existing constraints are overridden by the new constraints. Existing constraints (only Location Assignments, Group Assignments, and Output Slew Rate are affected) in the project are cleared, regardless if there are constraints in the source file. If there are constraints in the source file, then the new constraints are written into the project constraint file. If there are no constraints in the source file then no constraints will be written into the file.
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Hierarchical Design A design with more than one level is called hierarchical. A single-level design is referred to as being flat. Converting a section of circuitry to a block makes a flat design hierarchical. This is commonly referred to as “hierarchical” design.



Overview of Hierarchical Design ispDesignExpert supports full hierarchical design. Hierarchical structuring permits a design to be broken into multiple levels, either to clarify its function or permit the reuse of functional blocks. For instance, a large, complex design does not have to be created as a single module. By using a hierarchical design, each component or piece of a complex design can be created as a separate module. A design is hierarchical when it is broken up into functional blocks, or modules. For example, you could create a top-level schematic describing an integrated circuit. In the schematic, you could place a Block symbol (a Block symbol represents a functional block) that provides a specific function of the chip. You can then elaborate the underlying logic for the Block symbol as a separate schematic or as a separate HDL module. The module represented by the Block symbol is said to be at one level below the schematic in which the symbol appears. Or, the schematic is at one level above the Block’s module. Regardless of how you refer to the levels, any design with more than one level is called a hierarchical design.



Advantages of Hierarchical Design The most obvious advantage of hierarchical design is that it encourages modularity. A careful choice of the circuitry you select to be a module will give you a Block symbol that can be reused. Another advantage of hierarchical design is the way it lets you organize your design into useful levels of abstraction and detail. For example, you can begin a project by drawing a top-level schematic that consists of nothing but Block symbols and their interconnections. This schematic shows how the project is organized but does not display the details of the modules (Block symbols). You then draw the schematic for each Block symbol. These schematics can also contain Block symbols for which you have not yet drawn schematics. This process of decomposition can be repeated as often as required until all components of the design have been fully described as schematics. Breaking the schematic into modules adds a level of abstraction that lets you focus on the functions (and their interaction) rather than on the device that implements them. At the same time, you are free to view or modify an individual module.
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Hierarchical Design Although there are many ways of “breaking apart” a complex design, some may be better than others. In general: ■



■ ■



Each module should have a clearly defined purpose or function and a well-defined interface. Look for functions or component groupings that can be reused in other projects. The way in which a design is divided into modules should clarify the structure of the project, not obscure it.



Hierarchy vs. Sheets in Schematics A hierarchical design is not the same as creating a schematic with multiple sheets. In a schematic, you can add as many sheets as desired to extend beyond the original sheet. However, regardless of how many sheets you add, all the components of the design are still at a single level; all sheets are still contained in the same module.



Approaches to Hierarchical Design Hierarchical designs consist of one top-level module. This module can be of any format, such as ABEL-HDL, VHDL, Verilog HDL, schematic, or EDIF netlist. Lower-level modules can be of any supported sources also, and are represented in the top-level module by a functional block or other “place-holders.” Following are some rules you need to follow when creating a hierarchical design in ispDesignExpert. ■



■



■



■



■



The top-level source can be of any format, such as ABEL-HDL, VHDL, Verilog HDL, schematic, or EDIF netlist. For hierarchical Schematic/ABEL designs: If the upper-level source is a schematic file, the lower-level source can be either a schematic or an ABEL-HDL file; If the upper-level source is an ABEL-HDL file, the lower-level source can be either a schematic or an ABEL-HDL file. For hierarchical Schematic/VHDL designs: If the upper-level source is a schematic file, the lower-level source can be either a VHDL file or a schematic file; If the upper-level source is a VHDL file, the lower-level source can only be a VHDL file. For hierarchical Schematic/Verilog HDL designs: If the upper-level source is a schematic file, the lower-level source can be either a Verilog HDL file or a schematic file; If the upper-level source is a Verilog HDL file, the lower-level source can only be a Verilog HDL file. For EDIF designs: Hierarchical EDIF design is not allowed.
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Hierarchical Design You can create the top-level module first, or create it after creating the lower-level modules. For example, in the Schematic Editor you can create schematic project components in any order and then combine them into a complete design. You can draw a schematic first and then create a Block symbol for it, or specify the Block first and then create the schematic for it later.



Hierarchical ABEL-HDL Design The following steps outline how to specify a lower-level block symbol in an ABEL-HDL design. Figure 3-34 shows an ABEL module (Add) instantiated in another ABEL-HDL module (Top). However, you can follow the same procedures to instantiate a lower-level schematic Block symbol in an ABEL module as well.



Figure 3-34. Hierarchical ABEL-HDL Design



To instantiate a lower-level module in an ABEL-HDL module: 1. In a Text Editor, open your ABEL-HDL file (File ⇒ Open) or create a new ABEL-HDL file (File ⇒ New). 2. In the ABEL-HDL file, use the interface and functional_block keywords to instantiate lower-level files. You can place multiple instances of the same interface in the same design by using the functional_block statement. The interface must have the same names as the corresponding nets (schematics) or pin names (ABEL-HDL) in the lower-level module.



ispDesignExpert User Manual



69



Hierarchical Design ABEL-HDL Hierarchy Examples Figure 3-35 below shows an upper-level ABEL-HDL module (top.abl) that references either a lower-level ABEL-HDL module (add.abl). Following that, Figure 3-36 shows a lower-level module implemented as an ABEL-HDL block, while Figure 3-37 shows the lower-level module implemented as a schematic block (add.sch). Both add.abl and add.sch can be instantiated in the upper-level source top.abl.



MODULE top "inputs AIN,BIN,CARRYIN pin; "outputs CARRYOUT,SUMOUT pin; add INTERFACE(A,B,CI -> SUM,CO); my_add functional_block add; EQUATIONS my_add.A = AIN; my_add.B = BIN; my_add.CI = CARRYIN; SUMOUT = my_add.SUM; CARRYOUT = my_add.CO; END



Figure 3-35. Top-level ABEL-HDL Module (top.abl)
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MODULE add "inputs A,B,CI



pin;



"outputs CO,SUM



pin;



EQUATIONS SUM = A&B&CI +!A&!B&CI +!A&B&!CI +A&!B&!CI; CO =



A&B +A&CI +B&CI;



END



Figure 3-36. Lower-level ABEL-HDL Module (add.abl) Figure 3-37 shows the schematics for the lower-level ABEL-HDL module Add. It can also be instantiated by the top.abl design.



Figure 3-37. Lower-level Schematic Block (add.sch)
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Hierarchical Design



✍



NOTE



If you are in a lower-level schematic, you can choose Add ⇒ New Block Symbol and then click Use Data From This Block on the dialog box to automatically create a functional block symbol for the current schematic.



The name of the lower-level schematic must match the block name (schematic) or the interface name (ABEL-HDL) in the upper-level module. This associates the lower-level module with the symbol representing it. For example, the schematic in Figure 3-37 must be named add.sch. The net name in the lower-level schematic correspond to the pin names (schematics) or pin names (ABEL-HDL) in the upper-level module.
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Hierarchical Schematic Design The following steps outline how to specify a lower-level block symbol in a schematic. Figure 3-38 shows a schematic block (add.sch) instantiated in another schematic (top.sch). However, you can follow the same procedures to instantiate a lower-level ABEL-HDL block symbol in a schematic.



Figure 3-38. Hierarchical Schematic Design



To instantiate a lower-level schematic block in a schematic: 1. In the Project Navigator, choose Window ⇒ Schematic Editor to open the Schematic Editor. The Schematic Editor opens with a new sheet. This schematic is going to be the top-level schematic. Next, you will place a Block symbol (a functional block) in the schematic that will represent a more-detailed schematic or other source at the next-lower level. 2. To add a new Block symbol to the schematic, choose Add ⇒ New Block Symbol to open the New Block Symbol dialog box from the Schematic Editor. 3. Type a Block name, and input and output pin names in the relevant fields of the New Block Symbol dialog box. The first character of each pin name must be alphabetic. Separate pin names with a comma (Figure 3-39). The symbol pins must have the same names as the corresponding lower-level I/O markers (schematics) or pin names (ABEL-HDL) in the lower-level module. For example, a wire connected to a pin named A on the symbol is also connected to the net named A in the lower-level module. The DRC ⇒ Consistency Check command in the Schematic Editor and the DRC ⇒ Check Circuit command in the Hierarchy Navigator flag an error if a Block symbol has a pin without a corresponding net in the related schematic.
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Figure 3-39. New Block Symbol Dialog Box 4. When you are finished, click Run. The new symbol attaches to the cursor and is ready for placement. 5. Click in the schematic sheet to place the new Block symbol (Figure 3-40). To end the symbol entry process, right-click anywhere in the sheet.



Figure 3-40. New Block Symbol - Add Schematic Hierarchy Examples Figure 3-41 shows an example of how the new symbol corresponds to an underlying schematic. In this figure, pin A on the Block symbol corresponds to the net in the schematic, which is also named A. The other pins, B, CI (Carry In), CO (Carry Out) and SUM, also correspond to named nets in the schematic.



Figure 3-41. A Block Symbol and its Underlying Schematic
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Hierarchical Design Figure 3-42 shows one top-level schematic and different ways to implement the lower-level modules.



Figure 3-42. Top-level Schematic for Top



✍



NOTE



If you are in a lower-level schematic, you can click Use Data From This Block button in the New Block Symbol dialog box to automatically create a functional block symbol for the current schematic.



The name of the lower-level schematic must match the block name (schematic) or the interface name (ABEL-HDL) in the upper-level module. This associates the lower-level module with the symbol representing it. For example, the schematic in Figure 3-42 must be named add.sch. The nets in the lower-level schematic correspond to the pin names (schematics) or pin names (ABEL-HDL) in the upper-level module. The symbol should be a Block symbol. If the symbol used is in a module directory, it can also be a Cell symbol. Figure 3-43 presents the lower-level ABEL-HDL module for the Add block symbol. it can also be instantiated by the top.sch design.
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MODULE add "inputs A,B,CI



pin;



"outputs CO,SUM



pin;



EQUATIONS SUM = A&B&CI +!A&!B&CI +!A&B&!CI +A&!B&!CI; CO =



A&B +A&CI +B&CI;



END



Figure 3-43. Lower-level ABEL-HDL Module for Add Block Symbol



✍



NOTE



It is best to create the lowest-level sources first and then import or create the higher-level sources.
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Hierarchical VHDL Design The following steps outline how to specify a lower-level VHDL module (mux2x1vhd.vhd) and a lower-level schematic (mux2x1.sch) in an upper-level schematic (mux4x1.sch). Figure 3-44 shows a schematic block and a VHDL module instantiated in another schematic.



Figure 3-44. Hierarchical Schematic/VHDL Design



To instantiate a lower-level schematic and a lower-level VHDL module in a schematic: 1. In the Project Navigator, choose Window ⇒ Schematic Editor to open the Schematic Editor. The Schematic Editor opens with a new sheet. This schematic is going to be the top-level schematic. Next you will place a Block symbol (a functional block) in the schematic that will represent a more-detailed schematic or VHDL module at the next-lower level. 2. To add a block symbol that represents the lower-level schematic (mux2x1.sch) in this schematic, choose Add ⇒ Symbol to open the Symbol Libraries dialog box. Select (Local) from the library list, then select the target symbol mux2x1. (If mux2x1 is not available from the Local symbol library, generate it upon the sub-level module mux2x1.sch. Refer to page 50 for more details on how to create a symbol.) 3. Move the pointer back over to the Schematic Editor. Notice that the symbol you selected is attached to the pointer. Place the symbol by clicking on the schematic. 4. Move the cursor back to the Symbol Libraries dialog box and select another target symbol mux2x1vhd. Place the symbol in its proper position on the schematic. 5. From the Schematic Editor menu bar, select relevant menu items to add wires, net names, and I/O markers for the schematic.
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✍



NOTE



You must generate a symbol file for the lower-level schematic or the lower-level VHDL module before you create the upper-level schematic. Refer to the Schematic Entry User Manual for details on how to generate a symbol.



Schematic/VHDL Hierarchy Example Figure 3-45 shows the upper-level schematic mux4x1.sch that references a lower-level schematic and a lower-level VHDL module. Following that, Figure 3-46 shows the lower-level schematic mux2x1.sch, and Figure 3-47 shows the lower-level VHDL module mux2x1vhd.vhd.



Figure 3-45. Top-level Schematic (mux4x1.sch)



Figure 3-46. Lower-level Schematic (mux2x1.sch)
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library ieee; use ieee.std_logic_1164.all; entity mux2x1vhd is port ( z: out std_logic; a, b, s: in std_logic ); end; architecture mux2x1_arch of mux2x1vhd is begin process (s, a, b) begin case s is when ’0’ => z z z z z z 
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USER MANUAL 

En este caso, tanto la base como la llave deberÃ¡n estar desconectadas del auricular. 11. ...... mark and logos are owned by the Bluetooth SiG, inc. and any use.
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For additional information, refer to Cordless Impact Wrench Safety Manual Form 04581146, Battery Charger Safety Information Manual. Form 10567832 and ...
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operate (during this procedure, the machine's fan and motors are operating). 5. Use the ... In general, when the fan output is increased the snowflakes produced ...
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ventilation, allow a free air space of at least 20 cm around the sides and top of the unit. â€¢Never aim the output ... you choose, do not allow the unit to have more than a 25 degree angle of inclination. Z-1200II ... Technical Specifications. Model
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User manual. MIDI/Audio control surface with motorized fader for production ..... plus, en appuyant sur la touche « Master », le fader se retournera pour contrôler.
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The optional driving warning signals, including any visual or audible reminding signals, .... 2. Loop Recording ï¼šOff / 1 Minute/ 2Minutes / 3 Minutes/ 5 Minutes ...
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If your shaver does not come with a fet Clean System, it refers ... Note: If there is a protective foil on the display, remove it before you use the shaver for the first ...
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AVANT D'UTILISER VOTRE FOUR : 1. Veuillez lire attentivement cette notice. 2. Assurez-vous que le four est dÃ©branchÃ© et que le minuteur est sur la position.










 








User Manual 

A Battery is an electric energy storage device used as the power source for .... Service must only be performed by an Authorized Ingersoll Rand Servicenter or ...
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Aug 17, 2008 - Skydiving is a dangerous activity that can result in serious or even fatal injury. To reduce these risks, it is necessary to have training and ...
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Only use Ingersoll Rand charger with Ingersoll Rand IQV12 Series Li-Ion ..... Tête hexagonale à changement rapide. Vitesse à vide tr/min. 0-2700. W1110.
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3.You should post the required notices of recordation to occupants inside the vehicle, if voices or ..... marche et passe en mode vidÃ©o - il va commencer Ã  enregistrer. .... Langage : Anglais / FranÃ§ais / Allemand / Italien / Espagnol / Chinois ..
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This transmitter must not be co-located or operating in conjunction with any other .... OEMs will request Summit Semiconductor to provide them with a software ...
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