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Introduction

The Designer User’s Guide contains an overview of Actel’s Designer software
and the design implementation process.

Document Organization

This guide provides detailed cross-platform information about Designer. Use it
as a reference in your everyday work.

Step-by-step instructions for using Designer on Windows and Unix
workstations are included in this guide. Any platform differences in procedures
and commands are noted in the text.

The Using Designer Guide is divided into the following chapters:

Chapter 1 - Getting Started with Designer explains how to invoke and
initiate a Designer session and describes Designer’s interface, toolbars, and
menu commands.

Chapter 2 - Using Designer desctibes how to use the Designer software to
optimize and implement designs to program Actel devices.

Chapter 3 - Scripting contains information on using Tcl inside Designer. A
list of all Designer Tcl extension commands is provided.

Appendix A - Using Constraints in ProASIC and ProASICELUS
Devices cxplains how to create a ProASIC constraint file (.gcf), which can
then be imported into Designer.

Appendix B - Setting up a Printer on UNIX contains directions on how
to set your printer up to work with Designer.

Appendix C - Product Support describes our suppott services.

Appendix D - Revision History contains information on changes made to
this guide.
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Document Assumptions

The information in this manual is based on the following assumptions:
1. You have installed the Designer Series software.

2. You are familiar with UNIX workstations and UNIX operating systems, or
with PCs and Windows operating environments.

3. You are familiar with FPGA architecture and FPGA design software.

Platform Support

Supported Platforms include:
PC

* WinNT 4.0 SP6

* Win2000 SP1

* Win98 2nd Edition

* Windows XP

HP

« HP-UX11.0

Solaris

* Solatis 7

¢ Solaris 8

Your Comments

Actel Corporation strives to produce the highest quality online help and printed
documentation. We want to help you learn about our products and get your
work done quickly. We welcome your feedback about this guide and our online
help. Please send your comments to docs@actel.com.

Xl
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Online Help

Designer comes with online help. Online help specific to each Actel software
tool is available.
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Designer: Getting Started

This chapter will familiarize you with Designer’s graphical user interface and
associated menu commands. For more information on how to use Designer,
refer to “Using Designer” on page 23.

Starting Designer

To start Designer:

1.

On a PC

Choose Designer from the Designer group in the Programs menu under
the Start menu.

On Unix
Type the following command at the prompt:

<location of Actel software>/bin/designer

Designer opens. If this is your first time using Designer, you are asked if you
would like to associate the *.adb file type with Designer. You are also asked
if you would like to check for a software update. After making your

15



Chapter 1: Designer: Getting Starfed

selections, Designer opens and is ready for you to begin, as shown in Figure
1-1.

#H Designer =101 |

File Wiew Tools Options Help

O[] R | =] | | 5

3| @

|Click oh any hutton to hegin|

Open
Existing
Design

B

ctel

|
i
A > output £ Errors b Warmings }_Infos f
Ready FAM: UNSET |DIE: UNSET |PKG: UNSET y

Figure 1-1. Designer Software

16



Initiating the Designer Session

Initiating the Designer Session

Starting a New

To begin a design session, you must start a new design or open an existing
design file.

1. Click the Start New Design button in the main window, or in
the File menu, click New. This displays the Setup Design dialog box,
as shown in Figure 1-2.

Dezign Hame Iaxcelerate
Select Family IAxceIerator - l

‘working Directory IE:\designs\axcelerate Browse |
QK I Cancel | Help |

Figure 1-2. Setup Design Dialog Box

2. Setup Design.

* Enter a Design Name. The design name is used in reports and as the
default name when saving or exporting files.

* Select an Actel product Family from the drop down menu list.
* Specify a working directory.
3. Click OK.

Designer’s custom design flow window appears (as shown in Figure 1-4 on
page 20). All Designer’s tools and commands are activated.

17



Chapter 1: Designer: Getting Starfed

Opening an
Existing Design

18

Designer can open designs that have previously been saved, including designs
from previous versions of Designer (refer to the next section, “Opening
Designs Created in Previous Versions of Designer”).

To open an existing design:
1. Click the Open Existing Design button or in the File menu,
click Open. This displays the Open dialog box (Figure 1-3).
- ﬂﬂ

Open
Laok in: | {3 RAM_FIFD_DESIGN =l & ® cf E-

RAM_FIFO_DESIGN.adb

File name; IHAM_FIFD_DESIGN.adb Open I
Files of type: IDesign Files(* adb) j Cancel |
4

Figure 1-3. Open Design Dialog Box

2. Select File. Type the full path name of the. ADB file in the File Name box,
or select the file from the list.

3. Click Open.

Note: When you open an existing design, Designer checks to see if you have
modified your netlist since the last time you imported the netlist into
this design. If you have, Designer prompts you to re-import your
netlist.

Designer’s custom design flow window appears (as shown in Figure 1-4 on
page 20) and all tools commands are activated.



Initiating the Designer Session

Opening Designer can directly open designs created with previous versions of the
DeSIgns Designer softwate.
Creqfed In Note: If your design was created in version 3.1 or eatlier, contact Actel
Previous Technical S http:// Lcom/ .
Versions of Technical Support or go to http://wwwactel.com/support for

; information on converting your design.
Designer

All existing die, package, pin assignment, and place-and-route information is
read and maintained. Designs created in previous versions of software may
need library conversions when loaded into the Designer environment. If your
design requires this conversion, Designer prompts you to allow the software to
update the design to the new library before you attempt to start any of the
Designer features.

19



Chapter 1: Designer: Getting Starfed

Designer

Once you have initiated the design session, Designer displays a design flow
specific to the family selected in the Setup Design Dialog Box.

View Bar Menu Bar Toolbars  Design Flow Window

# Designer - [PrsntrPcmiD8.adb] 10l =|
@ Fle WYiew Tools OptEns Help _|ﬁ||1|
D[i=(= 2| @[ m|c|ea| )

|
e '
Y X -
Netlist
Viewer PinEdit

= TESIgn closed.
A El
Opened an existing design {:%designshPrsntrPcmis.adb.
-
| | _'l:I

Nlarmings
Read [Fnt: S4sicn |DIE: AS45%08A [PRa: 144 ToFP l_ Y
Log User Tools Status Bar
Window

Figure 1-4. Designer, Design Session Initiated (PC 1 ersion)

The Design Flow window guides you through the development process, filling
in completed steps. The message window displays status and error messages.

20



Designer’s Menu Commands

Designer’'s Menu Commands

File Menu

Menu commands are different between the PC and UNIX platforms.
Differences are noted below. Dialog boxes may look slightly different on the
two platforms due to the different window environments. The functionality is
the same on both platforms, though the locations of the fields and buttons on
the dialog boxes may vary. The names of some fields may also vary between the
PC and Unix versions

New: Creates a new design.

Open: Opens an existing design, an *.adb file.

Close: Closes the design.

Save: Saves the design.

Save As: Saves the design with a new name.

Execute Script: Executes a batch script.

Import Source Files: Imports netlist and constraint files.

Import Auxiliary Files: Add, modify ot delete associated ctiticality, SDC,
PIN, SAIF, Physical Design Constraint Files (PDC), DCF, and VCD files.

Audit Settings: Changes audit settings for imported soutce files.
Export: Netlist: Exports the design netlist.

Export: Auxiliary Files: Exports pin, constraint, and BSDL, and placement
files.

Export: Fuse: Exports file required to program an antifuse device.

Export: Bitstream: Exports file required to program a ProASIC or
ProASICPHS device,

Export: Timing Files: Exports timing data for Backannotation.
Export: Script Files: Exports a script file.
Export: Log Files: Exports a log of the curtent session.

Preferences: Sets design, internet and proxy preferences.

21



Chapter 1: Designer: Getting Starfed

View Menu

Tools Menu

22

Recent Files: Lists recent files.

Exit: Exits Designer.

Toolbar: Displays or hides the Toolbat.

Design Tools: Displays or hides the Design Tools toolbat.
Log Window: Displays or hides the log window.

Status Bar: Displays or hides the Status Bar.

Setup Design: Selects design name, family, and working directory.
Device Selection: Defines die, package, and other parameters.
Compile: Compiles the loaded design.

Layout: Runs layout on the loaded design.

Back-Annotate: Generates delay data.

Fuse: Generates fuse data for antifuse devices.

Bitstream: Generates a bitstream file for ProASIC and ProASICEM S devices.
PinEdit: Starts PinEdit.

ChipEdit: Starts ChipEdit.

Netlist Viewer: Starts the Netlist Viewer tool.

Timer: Starts Timer for static timing analysis.

SmartPower: Starts the power analysis tool.

Reports: Generates status, timing, pin flip-flop, and timing violation reports.
Software Update: Checks Actel website for latest software updates.

Customize: Adds custom macros to Designer’s tools menu (PC Only).



Options Menu

Window
(PC Only)

Help Menu

Designer’s Menu Commands

Netlist Import: EDIF Naming: Sets default EDIF impott options.
Netlist Import: ADL Naming: Sets default ADL import naming style.
Compile: Sets compile options specific to each family.

Get Variable: Displays a selected vatiable’s value.

Set Variable: Sets a selected vatiable’s value.

Clear Log: Clears the session log;

Arrange Icons: Arrange icons at the bottom of the Design window.
Cascade: Arrange windows in the Design window so they ovetlap.

Tile Horizontally: Arrange windows in the Design window as non-
overlapping tiles.

Tile Vertically: Arrange windows in the Design window as non-ovetlapping
tiles.

Close Design: Closes the current design.

Help Topics: Lists help topics.
Reference Manual: Lists available online manuals.

Actel on the Web: Starts your internet browser and opens the Actel website
or the Actel Product Support Portal.

License Details: Displays information about your license.

About Designer: Displays program information and cutrent version.

23



Chapter 1: Designer: Getting Started

Toolbar

Frequently used commands are available from Designer’s toolbars. Use the
View menu to display or hide these toolbars.

If you position the mouse pointer over a toolbar button, a short description
(called a tool tip) appears next to the button and a longer description appears in
the status bar at the bottom of the main window.

New Save

Dlzd| 2]
Open  About
Figure 1-5. Designer Toolbar

Compile Back-Annotate ChipEdit Smart Power
Layout Fuse PinEdit

[ e
CliLlf«lF g = e=Ey

Figure 1-6. Design Tools Toolbar

Timer Netlist Viewer

24



Log Window

Log Window

For ProASIC and ProASICELS families the log window displays notes and
warnings. For Antifuse families, the log window displays error, warning, and
informational messages. Messages are represented by symbols and color coded:

Table A-1.

Type Symbol Color
Etror . Red
Warning Al Blue
Information

0 Black

While the Output tab displays everything, you can filter for errors, warnings, or
informational messages by clicking the other tabs. The views within the error,
warnings, and infos displays are reset when a new command is executed or a
new design is opened. To see a complete history of your design session(s), click

the output tab.

EIA Warning:
;IA Warning:
Warning:
Warning:
CHPO11:
Net:n521
T e were 1 error(s) and 16 warning(s) in this design.

o

Error:

il

CHPZ01: Net: n937 is
CHPZ01: Net: nS935 is
CHPZ01: Net: n939 is
Top lewel port BEICE

floating
floating
floating
iz not connected to any I0 pad

Fanout of 55 exceeds recommended error limit of 24 .

|

|4| bl\ Dytput £, Erors A Wamings # Infos
7

Linked Error Message

Filter Tabs

Figure 1-7. Log Window All Anti-fuse Families
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Chapter 1: Designer: Getting Started

Error and warning messages that are dark blue and underlined are linked to
online help to provide you with more details or helpful workarounds.

Status Bar

As you roll your mouse over commands, tool tips appear in the left part of the
status bar. Family, die, and package information always appear in the left corner
of the status bar.

26



2

Using Designer

This chapter contains information on how to use Designer. For an overview of
Designer’s interface and commands, please refer to “Designer: Getting Started”
on page 15. This chapter covers the general design flow process for
implementing your design, including:

Starting and Initiating a Design Session on page 24
Importing Source Files on page 27

Importing Auxiliary Files on page 30

Importing PDC Files (Axcelerator family only) on page 33
Importing SDC Files on page 35

Auditing Files on page 37

Device Selection Wizard on page 39

Compiling a Design on page 44

Compile Options on page 45

User Tools on page 47

Layout on page 50

Layout Failures on page 57

Back-Annotation on page 58

Generating Programming Files on page 60
Changing Design Name and Family on page 65
Exporting Files on page 67

Generating Reports on page 72

Setting Designer Preferences on page 83

Starting other Applications from Designer on page 86
Saving a Design on page 87

License Details on page 88

Ending the Designer Session on page 88

23



Chapter 2: Using Designer

Starting and Initiating a Design Session

24

Before you implement a design, you must start Designer and initiate a design
session.

To start Designer:

From the Start menu, click Programs. From the Programs menu, select
Designer and Click Designer Series.

Unix
Type the following command at the prompt:

<location of Actel software>/bin/designer

Designer opens and is ready for you to initiate your Designer Session, as
shown in Figure 2-1.

# Designer 10l =|

File Wiew Tools Options Help

sEEREOFTE == e

|Click on any button to hegin|

Open
Existing
Design

Nlarmings

Ready [Fam: unseT [piE: unseT [pre: UnsET l_ Y

Figure 2-1. Starting Designer



Starting and Inifiating a Design Session

After starting Designer, you are ready to begin your design session. Begin the
design session by starting a new design or opening an existing design file.

Starting a New 1. Click the Start New Design button in the main window, or in
Design the File menu, click New. This displays the Setup Design dialog box,
as shown in Figure 2-2.

Setup Design il

Design Mame W

Select Family IAHceIelator 7 I

whorking Directory |EZ: Ydesignshaxcelerate ﬂl
,TI Cancel | Help |

Figure 2-2. Setup Design Dialog Box

2. Setup Design.

* Enter a Design Name. The design name is used in reports and as the
default name when saving or exporting files.

* Select an Actel product Family from the drop down menu list.
* Specify a working directory. (Do not use spaces in the directory name.)
3. Click OK.

Designer’s custom design flow window appears (as shown in Figure 1-4 on
page 20). All Designer’s tools and commands are activated.

25



Chapter 2: Using Designer

Opening an
Existing Design

26

Designer can open designs that have previously been saved, including designs
from previous versions of Designer (refer to the next section, “Opening
Designs Created in Previous Versions of Designer”).

To open an existing design:

1. Click the Open Existing Design button or in the File menu,
click Open. This displays the Open dialog box (Figure 2-3).

2|

Laok in: | {3 RAM_FIFD_DESIGN =l & ® cf E-

RAM_FIFO_DESIGN.adb

File name; IHAM_FIFD_DESIGN.adb Open I
Files of type: IDesign Files(* adb) j Cancel |
i

Figure 2-3. Open Design Dialog Box

2. SelectFile. Type the full path name of the.ADB file in the File Name box,
or select the file from the list.

3. Click Open.

Note: When you open an existing design, Designer checks to see if you have
modified your netlist since the last time you imported the netlist into
this design. If you have, Designer prompts you to re-import your
netlist.

Designer’s custom design flow window appears (as shown in Figure 1-4 on
page 20) and all tools commands are activated.



Opening
Designs
Created in
Previous
Versions of
Designer

Importing Source Files

Designer can directly open designs created with previous versions of the
Designer software.

Note: If your design was created in version 3.1 or eatlier, contact Actel
Customer Technical Support ot go to http:/ /www.actel.com/supportt for
information on converting your design.

All existing die, package, pin assignment, and place-and-route information is
read and maintained. Designs created in previous versions of software may
need library conversions when loaded into the Designer environment. If your
design requires this conversion, Designer prompts you to allow the software to
update the design to the new library before you attempt to launch any of the
Designer features.

Importing Source Files

Design implementation begins with importing source files. Source files include
your netlist and constraint files, such as the files in Table 2-1:

Table 2-1. Source Files

File Type Extension

EDIF *ed*

Verilog *v

VHDL *.vhd

Actel ADL Netlist *.adl

Criticality *.crt

Flash Constraint File *.gef

gﬁz sical Design Constraint pde

27



Chapter 2: Using Designer

28

The choice of source files is family dependent. Only supported source files are
displayed in the Import Source dialog box. If you are working on a new design
or if you have changed your netlist, then you must re-import your netlist into

Designer.

To import a source file:

1. In the File menu, click Import Source Files. This displays the
Import Source Files dialog box, as shown in Figure 2-4.

Import Source Files

Mote: the relative order of the zame type of files iz important.

‘wihen importing multiple EDIF or WHDL files, the top-level file must be last (at the bottom].

Source Files

Type

FEREE R AR

Audit Timestamp:

oK | Cancel |

Figure 2-4. Import Source Files Dialog Box



Importing Source Files

2. Click the Addbutton. The Add Source Files dialog appeats,as shown in
Figure 2-5.

Import Design Source Files 2=l

Look in: I@ designer j & = EB-

File name:  [EXAMPLET.edn Import |
Files of type:  |EDIF Files [*.d¥] =l Cancel |
A4

Figure 2-5. Add Sonrce File Dialog Box

3. Select your EDIF netlist and click Import. The File is added to the
Import Source Files dialog box.as shown in Figure 2-6.

Import Source Files x|

Mote: the relative order of the zame type of files iz important.
‘wihen importing multiple EDIF or WHDL files, the top-level file must be last (at the bottom].

Source Files Type ﬂ | Add I

ChdesignsFifoDemodesigner FifoDemo.edn edn
Modify |
Delete |

FERE GRS

Audit Timestamp:

oK | Cancel |

Figure 2-6. Import Source Files Dialog Box with EDIF File Added

4. Add any more source files to the list. All files added to the Import
Source Files dialog box are imported at the same time.

If you need to modify a selection, select the file row and click Modify.
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If you need to delete a file, select the file row and click Deleze.

5. Ordering your source files. Select and drag your files to specify the
import order. Specifying a priority is useful if you are importing multiple
netlist files, .gcf files, or .pdc files. When importing multiple EDIF or
structural HDL files, the top-level file must appear last in the list (at the
bottom).

6. After you are done adding all your source files, click OK. Your
source files are imported. Any errors appear in Designer’s Log Window.

Note: Do not use spaces in your file or path names. Rename the file or
path, removing the spaces, and re-import.

Importing Auxiliary Files
Auxiliary Files include are listed in Table 2-2:

Table 2-2. Auxiliary Files

File Type Extension

Criticality *.crt

PIN *.pin
SDC *.sde
Physical Design Constraint *.pdc
Value Change Dump *ved
Switching Activity Interchange Format *.saif
Design Constraint File *.def

Note: .ved and .saif are used by SmartPower for power analysis. Refer to the
SmartPower Users Guide for more details about performing power analysis.

Note: Criticality (.crt) is a legacy file format. It is supported for the following
famiies: ACT1, ACT2, ACT3, 40MX, and 42MX.
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To import an auxiliary file:

1. From the File menu, click Import Auxiliary Files. The Import
Auxiliary Files dialog appears, as shown in Figure 2-7.

Import Auxiliary Files x|

Auziliary Files Type

j Add |
Modify |
Delete |

slzlolo|~m|n|s|o|r]=

KN

oK I Cancel |

Figure 2-7. Import Auxiliary Files Dialog Box

2. Click the Add button. The Add Auxiliary Files dialog box appeats, as
shown in Figure 2-8.

Add Auxiliary Files ﬂll
Laok in: | {3 RAM_FIFD_DESIGN B s e =

RAM_FIFO_DESIGN. pdc

File name: Import I
(AR =3 Py sical D esign Constraint Files [+ pdc) Cancel |

Figure 2-8. Add Aunxiliary Files

4

Filter for files by using the Files of Type drop-down list box.
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3. Select your file and click Import. The file is added to the
Import Auxiliary Files dialog box, as shown in Figure 2-9.

Import Auxiliary Files x|
Auziliary Files Type ﬂ
o \designz'RAM_FIFD_DESIGHNRAM_FIFC_DESIGN pdc pdc e
Modify |
Delete |

slzlolo|~m|n|s|o|r]=

KN

oK | Cancel |

Figure 2-9. File Added to the Import Auxiliary Files Dialog

4. Continue to add more auxiliary files to the list.
* To modify a selection, select the file row and click Modzfy.
e To delete a file, select the file row and click Delete.

5. Ordering your source files. Select and drag your files to specify the
import order. Specifying a priority is useful if you are importing multiple
netlist files, .gcf files, or .pdc files.

6. After you are done adding all your Auxiliary files, click OK.
Your auxiliary files are imported. Any errors appear in Designer’s Log
Window.

Note: File names or paths with spaces may not import into Designer.
Rename the file or path, removing the spaces, and re-import.
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Importing PDC Files (Axcelerator family only)

The Physical Design Constraint (PDC) file can specify:

I/O standards and features

VCCI and VREF for all or some of the banks
Pin assignments

Placement locations

Net criticality

The Axcelerator family of devices suppotts multiple I/O standards (with
different I/O voltages) in a single die. You can use ChipEdit and PinEdit to set
1/0O standards and attributes, ot alternatively you can export and import this
information in a PDC file.

Physical Design Constraint (PDC) files are TCL script files. For information on
TCL, see “Scripting” on page 89. PDC commands, syntax, and examples are
listed on page page 100.

PDC files are only supported for the Axcelerator family of devices. The PDC
file replaces the PIN file.
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To import a PDC file:

1. From the File menu, click Import Auxiliary Files. The Import
Auxiliary Files dialog appears, as shown in Figure 2-10.

Import Auxiliary Files x|

Auxiliary Files Type ﬂ

1 Add

2

3 "

3 M odify

5

5 Delete |

7

g

9

10

s =

oK I Cancel |

Figure 2-10. Importing a PDC File Dialog Box

2. Click the Add button. The Add Auxiliary Files dialog box appeats, as
shown in Figure 2-11.

Import Design Edit Files 2=l
Laok in: | {3 RAM_FIFD_DESIGN x|« ® cf E-

RAM_FIFO_DESIGN.pdc

File name: IHAM_FIFD_DESIGN.pdc Imnport I
Filez of type: IF'h_usic:aI Drezign Constraint Files [*.pdc) j Cancel |
4

Figure 2-11. Selecting the PDC Files

Filter for your PDC file by selecting Physical Design Constraint Files (*.pdc)
from the Files of Type drop-down list box.
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3. Select the PDC file and click Import. The file is added to the
Import Auxiliary Files dialog box, as shown in Figure 2-12.

Import Auxiliary Files x|

Auziliary Files Type ﬂ | Add

o \designz'RAM_FIFD_DESIGHNRAM_FIFC_DESIGN pdc pdc
Modify |

Delete |

FERE GRS

oK | Cancel |

Figure 2-12. PDC File Added to the Import Auxiliary Files Dialog

4. Click OK. The PDC file is imported into Designer. Any errors appear in
the Log Window.

Note: File names or paths with spaces may not import into Designer.
Rename the file or path, removing the spaces, and re-import.

Importing SDC Files

Synopsys Design Constraints (SDC) files can be imported into Designer, to be
read by Timer. SDC is a widely used format that allows designers to utilize the
same sets of constraints to drive synthesis, timing analysis, and place-and-route.

SDC is a Tcl based format constraint file. The commands of an SDC file follow
the Tcl syntax rules. Designer accepts an SDC constraint file generated by a
third-party tool. This file is used to communicate design intent between tools
and provide clock and delay constraints. The Synopsis Design Compiler, Prime
Time, and Synplicity tools can generate SDC descriptions or the user can
generate the SDC file manually.

For more information on supported SDC commands and limitations, see “SDC
Commands” on page 104.
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Importing SDC To import an SDC file:

Files 1. From the File menu, click Import Auxiliary Files. The Import

Auxiliary Files dialog box is displayed, as shown in Figure 2-13

Import Design Edit Files x|

Edit Files Type ﬂ
1 Add
2
3 ;
3 b odify
5
5 Delete |
7
B
B
10
T =l

oK I Cancel |

Figure 2-13. Import Auxciliary Files Dialog Box
2. Click Add. The Add Auxiliary Files dialog box appears, as
shown in Figure 2-14 .

Import Design Edit Files 2=l
Laok in: | {3 RAM_FIFD_DESIGN x|« ® cf E-

File name: | Import I
Files of type: [Sde Files [*.sde) | Cancel |

4

Figure 2-14. Adding an SDC File

3. Select your SDC file. Filter for SDC files by selecting SDC Files in the
Files of Type drop-down list box.
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4. Click Import. The SDC file is added to the Import Auxiliary Files dialog
box.

5. Click OK in the Import Auxiliary Files dialog box. The SDC file
is imported into your design. Any errors appear in the Log Window.

Note: File names or paths with spaces may not import into Designer.
Rename the file or path, removing the spaces, and re-import.

Audifing Files

Designer audits your source files to ensure that your imported source files are
current. All imported source files are date and time stamped. Designer notifies
you if the file is changed, as shown in Figure 2-15.

Audited files are out of date

The following files are out-of-date:

3aM_FIFO_DESIGMram fifo.

—whould pou like to:
& Re-import all of the files

" Disable auditing of the out-of-date files
" Reset the audit timestamp for all files to the current time and date

" |gnore this dialog for now

ok | Help |

Figure 2-15. Aundjted File is Out of Date Dialog Box

When notified, select the appropriate action and click OK. To disable auditing,
follow the steps below.
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To change your audit settings:

1. From the File menu, click Audit Settings. The Audit Settings dialog
box appears, as shown in Figure 2-16.

Audit Settings x|
Source File Hames Type Audit
1 multiclk_all_features_sxS00.v W |
Uncheck to?
disable auditing
feature
Audit Timestamp: IWe Maow 14 09:45:33 2001
Ok, I Cancel

Time-stamp !
Figure 2-16. Update Audit Source Files Dialog Box

Audit Timestamp reflects the last time/date that the import source or
audit update was successfully done.

2. Disable auditing by un-checking the audit check box next to
the file.
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Device Selection Wizard

After you import your source files, the Device Selection Wizard helps you
specify the device, package, and other operating conditions. (You must
complete these steps before your netlist can be compiled. Starting compile
without completing the device selection automatically starts the Device
Selection Wizard.) To change this information for existing designs, refer to
“Changing Design Name and Family” on page 65 and “Changing Design
Information” on page 66.

To select device, package, and other operating conditions:

1. In the Tools menu, click Device Selection. The Device Selection
Wizard starts, as shown in Figure 2-17.

Device Selection Wizard

Family B4 55,
Die Package

ARASHK0BA ]

ARASHKIEA 256 COFP

ARA5KI28, 208 PUFP
FT545%325 256 FRGA,

4545 ) 484 FEGA,

E24 CCGA

Speed: Die YolageMCCiACCa)

I-‘I 'l |3.3.f2.5 'l

= PR BT L
Figure 2-17. Device Selection Dialog Box

2. Select die and package. Select a die from the Die list. Available
packages are listed for each die. Select a package.

3. Specify speed and die voltage. Sclect from the available settings in the
Speed Grade and Die Voltage drop-down menus. Two numbers separated
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by a “/” are shown if mixed voltages ate supported. If two voltages are
shown, the first number is the I/O voltage and the second number is the
core (array) voltage.

4. Click Next. The Device Selection Wizard prompts you to set Variations,
as shown in Figure 2-18.

Device Selection Wizard - Yariations x|

— Rezerve Pin
" Ressve JTAG
I Reserve JTAG Test Reset
I~ Reserve Probe

120 Adtribte:

Thiz device can support programmable
140 Attnbutes for each pin. Pleaze use
PinEdit ta change the 170 attributes.

Cancel | < Back I Mest > I Help |

Figure 2-18. Device Selection Wizard, Device 1 ariations (Screen 1 aries Depending Upon
Device)
5. Set device variations.

Note: Reserve Pins are not selectable for the Axcelerator, ProASIC, and
ProASIC I families.

Reserve Pins:

* Check the Reserve JTAG box to reserve the JTAG pins “TDIL” “TMS,”
“TCK,” and “TDO” during layout.

* Check the Reserve JTAG Reset box to reserve the JTAG reset Pin
“TRST” during layout.



Device Selection Wizard

* Check the Reserve Probe box to reserve the Probe pins “PRA,” “PRB,”
“SDI,” and “DCLK” during layout. (Probe pins are family dependent.)

The I/O Attributes section notifies you if your device supports the
programming of 1/O attributes on a per-pin basis.

For the Axcelerator family, the I/O Attribute section allows you to set the
default I/O standatd for the I/O banks, as shown in Figure 2-19.

Device Selection Wizard - ¥ariations x|

— Reserve Pin

[~ Reserve JTAG
[~ Reserve JTAG Test Feset
[~ Reserve Probe

140 Attribute

Default /0 Standard LYTTL 'l

Please use PinEdit to chq L¥TTL
140 Attributes LYCMOS 2.5

LYCMOS 1.8v
LYCMOS 1.5

SSTL 211

Cancel | < Back I Mext > I Help |

Figure 2-19. Device Selection Wizard - Variations for the Axcelerator Family
Use PinEdit to assign different I/O standards to different I/O banks, if

necessary. (Refer to the PinEdjt User’s Guide for more information on
assigning 1/O attributes.)
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6. Click Next. The Device Selection Wizard prompts you to set the
Operating Conditions.

Device Selection Wizard - Operating Conditions

—dJunction Temperature

Range Best Typical Wwiorst

[T~ | o 25 70

—Woltage
Range Best Typical “warst
foom =l fe? [25 [23
1/0 Best 140 Typical 140 Worst
|5.25 |5 |4.?5

Cancel | < Back I Finizh I Help |

Figure 2-20. Device Selection Wizard, Operating Conditions

7. Set Operating Conditions and Click Finish. Usc the Operating
Conditions dialog box (see Figure 2-20) to define the voltage and
temperature ranges a device encounters in a working system. Supported
ranges include standard industry temperature and voltage ranges, including
commercial (COM), industrial IND), and military (MIL). This displays
supported ranges. Select Custom in the pull-down menu to specify a custom
range. The operating condition range entered in the Operating Conditions
dialog box is used by Timer, the timing report, and the back-annotation
function. These tools enable you to analyze worst, typical, and best case
timing. The operating conditions are summarized in Table 2-3.



Device Selection Wizard

Table 2-3. Operating Conditions

Timing Process Temperature Voltage
Best Case Best Best Best
Typical Case Typical Typical Typical
Worst Case Worst Worst Worst

The temperature range represents the junction temperature of the device.
For commercial and industrial devices, the junction temperature is a
function of ambient temperature, air flow, and power consumption. For
military devices, the junction temperature is a function of the case
temperature, air flow, and power consumption. Because Actel devices are
CMOS, power consumption must be calculated for each design. For most
low power applications (e.g. 250mW), the default conditions should be
adequate. You can calculate junction temperature from values in the Actel
Data Sheet, available at http:/ /www.actel.com/techdocs/ds/index.html.
Performance decreases approximately 2.5% for every 10 degrees C that the
temperature values increase. For Axcelerator, ProASIC, and the
ProASICELUS families please use SmartPower for more accurate power
consumption estimation. Refer to the SwartPower User’s Guide for more
information about power consumption.

Temperature Range

Select a supported temperature range from the pull-down menu (COM,
IND, MIL or Custom). If you select Custom, edit the Best, Typical, and
Worst fields. Modify the range to the desired value (real) such that Best <
Typical < Worst.

Voltage Range

Select a voltage range from the pull-down menu (COM, IND, MIL or
Custom). If you select Custom, edit the Best, Typical, and Worst fields.
Modify the range to the desired value (real) such that Best > Typical >
Worst. The top row indicates core (array) voltage, or both core and array
voltages if they ate the same. The lower row shows the 1/O voltage for
mixed voltage devices, and is ignored for non-mixed voltage devices.
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Compiling a Design

44

After you import your netlist file(s) and select your device, you must compile
your design. Compile contains a variety of functions that perform legality
checking and basic netlist optimization. Compile checks for netlist errors (bad
connections and fan-out problems), removes unused logic (gobbling), and
combines functions to reduce logic count and improve performance. Compile
also verifies that the design fits into the selected device.

There are three ways to select the compile command:
* In the Tools menu, click Compile.

* Click the Compile button in the Design Flow.

-0

Compile

* Click the compile icon in the toolbar.

If you have not already done so, Designer’s Device Selection Wizard prompts
you to set the device and package. See “Device Selection Wizard” on page 39
for information on the Device Selection Wizard.

During compile, the message window in the Main window displays information
about your design, including warnings and errors. Designer issues warnings
when your design violates recommended Actel design rules. Actel recommends
that you address all warnings, if possible, by modifying your design before you
continue.

If the design fails to compile due to errors in your input files (netlist,
constraints, etc.), you must modify the design to remove the errors. You must
then re-import and re-compile the files.

After you compile the design, you can run Layout to place-and-route the design
or use the User Tools (PinEdit, ChipEdit, ProASIC Layout Viewer, Timer,
SmartPower, or Netlist Viewer) to perform additional optimization priot to
place-and-route.



Compile Options

Compile Options

The compile options are specific to each family. Compile options are not
available for the ProASIC and ProASIC P18 families,

To set compile opftions:

1. From the Options menu, click Compile. The compile option dialog
box opens, as shown in Figure 2-21 and as shown in Figure 2-22. Options
available from this dialog box are dependent upon your family.

2. Select your options and click OK. Options ate explained below.

Ancelerator Compile Dptions x|
™ Combine Registers into 1/0's where possible

[T Abort on POC eror

QK I Eancell Help |

Figure 2-21. Compile Options Dialog Box, Axcelerator Family

Compile Dptions x|

— Propertiez

[ Metlist Pin Properties Ovenwrite Existing Properties

—Meszages

Fanaut Limit Threshaold: <Uzing D efaulk:

Restore Default |
QK | Cancel I Help |

Figure 2-22. Compile Options Dialog Box, SX Family
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Netlist Pin
Properties
Overwrite
Existing

Properties

Combine
Registers into
I/Os

Abort on PDC
Error

Fanout
Messages
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During the Compile process, Designer checks the netlist properties. If the
netlist file specifies a pin assignment for a pin that was also assigned in PinEdit
session, there is a conflict. How this conflict is resolved is determined by your
selection in this box.

* If this option is off, or unchecked, then Designer uses the assignment made
in PinEdit and the assignment in the netlist file for the conflicting pin is
ignored.

* If this option is on, or checked, then Designer uses the assignment in the
netlist file for that pin and the PinEdit assignment is ignored.

If you edit pin assignments in PinEdit, this option is automatically set to "off."

The Axcelerator family includes an optional register on the input path, an
optional register on the output path, and an optional register on the 3-state
control pin.

Select the option Combine Registers into 1/ Os where possible to take advantage of
these registers.

Axcelerator family only. Setting .Abort on PDC Error aborts the PDC import
when an error is encountered. When this box is checked, the PDC file is either
imported fully or the design is left untouched.

Use the control slider in the Messages area to control the warning level for
fanout. Use the control slider to specify the fanout limit that the Compile step
checks against. Setting the control slider to '0' informs the system to use the
system defaults. Any non-zero value replaces the system default value for the
fanout limit with the user-specified value. Typically, this value range is 1 to 24.

This does not adjust the fanout of the design and it has no effect on the netlist.
This only adjusts the warning level, by controlling what level of fanout checking
you want to be warned about during Compile. Changing this fanout limit
option does not invalidate the Compile design state.

Note: This option is available for non Axcelerator, ProASIC and ProASIC
PLUS



User Tools

PinEdit

ChipEdit

User Tools

After importing and compiling your design, you can, if necessary, optimize and
customize your design with the User Tools before running Layout. The User
Tools include PinEdit, ChipEdit, ChipView, Netlist Viewer, SmartPower,
Timer, and Back-Annotate. Below is a brief summary of the User Tools.
Specific details on using these tools can be found in their respective Usert’s
Guides.

Use PinEdit to customize I/O assignments and attributes.

There are two methods for I/O signal placement. You can let Designer
automatically assign I1/O locations duting Layout, ot you can manually assign
1/0 locations priot to Layout.

For non-Axcelerator families Actel recommends that you let Designer
automatically assign I/O locations during Layout. You can then use PinEdit to
optimize your design, if needed. Layout is designed to place the I/Os for
optimum routability and performance. Refer to “Layout” on page 50 for
information about automatically assigning I/O locations during place-and-
route.

When targeting the Axcelerator family and individual I/O bank configuration is
needed, you noust use PinEdit to assign 1/ O standards to each banfk before running
Layont.

Manually assign I/O locations in your design schematic, in imported files, or by
using PinEdit. Imported files can include PIN files (non-Axcelerator families),
PDC files (Axcelerator family only), or GCF files (ProASIC and ProASICEHS
families only).

Refer to documentation included with your CAE tools for information about
assigning 1/O signal placement in a schematic ot in a pin file. Refer to the
PinEdits Users Guide for more information on using PinEdit.

Use ChipEdit to view and edit the placement of both I/O and logic macros.
Refer to the ChipEdit’s User’s Guide for more information on using ChipEdit.
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ChipView
(ProASIC and
ProASICPLUS
families only)

Timer

Netlist Viewer

SmartPower

Back-Annoftate
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Note: For the Axcelerator family, you must use ChipEdit before running Layout
to place the I/O FIFO Block Controllers. ChipEdit does not support the
ProASIC and ProASICHYS families.

For the ProASIC and ProASICELUS families, ChipView displays the results of
place-and-route. These results provide information to guide later place-and-
route operations, if necessary. The window creates no new data. It displays the
design layout and is used for identifying problems and providing insights to
solve them. Refer to the ChipEdits Users Guide for more information on using
the ChipViewer.

Timer performs static timing analysis on your design. Use Timer to analyze
timing performance and set timing constraints. If you want to run Timing-
Driven Layout, you must use Timer to set and commit timing constraints.

The Netlist Viewer displays a graphical representation of the netlist. Use it in
conjunction with ChipEdit and Timer to locate objects and to trace paths. Refer
to the Netlist Viewer User’s Guide for more information.

SmartPower calculates the power consumption of the currently loaded design.
Refer to the SmartPower User’s Guide for more information.

The backannotation function is used to extract timing delays from your post
layout data. These extracted delays are put into a file to be used by your CAE
packages timing simulator. Refer to “Back-Annotation” on page 58 of this
User’s Guide for more information.



Place-and-Route Variables (Non-ProASIC and ProASIC PLUS Families)

I/;’[gge-and—/?oufe Variables (Non-ProASIC and ProASIC

== Fa

milies)

Use the Set Variable dialog box to set a variable or use Actel scripting to set
variables. (For information in scripting commands, refer to “Scripting” on page
89.) Variables must be set before running layout.

To set a variable:

1. From the Options menu, click Set Variable. The Set Vatiable
dialog box appears as shown in Figure 2-23.
Set ¥ariable . ﬂ

arniable Mame I

Walue I

Set Cloze | Help |

Figure 2-23. Set V' ariable Dialog Box

2. Enter a Variable Name and Value. Variables and their values include
the following;:

PLACESEEDRANDOM

Place-and-route uses several different inputs to determine where to start
with the algorithms. Some of the inputs include: pin placement, device
and package, previously placed macros, timing constraints, etc. In
addition, there is another user-definable input called the SEED. This
variable enables you to get a different result without changing any of the
other place-and-route inputs. This can be valuable for designs that
marginally fail to place-and-route. Set this variable to any value between
1 and (2731) -1 before running Layout. A script to automatically run
Layout with different seeds can be found in “Extended Layout” on page
118.

PLACEACCEPTHINTS (Non-Axcelerator Families)
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Layout
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This variable enables you to use the contents of a .loc file as a starting
point for layout. The loc file contains all the placement information for
a design. Using this variable is similar to using incremental ON, and
should only be used as a last resort for design conversion situations. Make
sure the .loc file has the same name as your design and place it in the
directory of the design you are working on. Then set this variable to 1’
and run Layout.

After you compile, the design is ready for layout. Layout takes the netlist
information and any constraints and maps this information into the selected
Actel device. Layout assigns physical locations to unassigned I/O and logic
modules (placement), routing tracks to nets (routing), and calculates detailed
delays for all paths (extract).

Designer supports two modes of layout, Standard and Timing-Driven. The
physical result of each approach is similar, but the tools and algorithms ate
quite different. In either mode, the incremental placement option allows you to
save the performance of a successfully placed and routed design, even if you
change the netlist.



To layout your design.

1. There are three ways to initiate the Layout command:

* In the Tools menu, click Layout.

* Click the Layout button in the Design Flow.

Layout

* Click the Layout icon in the toolbar.

This displays the Layout Options dialog box, as shown in

Figure 2-24.

— Layout Mode

" Standard & Timing-Driven

— Place Option:
¥ Fun

Incremental Mode
’7 @« 0ff  0On " Fix

Effart Lewvel: 3
Low ' ' i ' v High
= A0 0
— Route Optian:
¥ Fun

QK I Cancel | Help

Figure 2-24. Axcelerator Layout Options Dialog Box

Layout
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Layout Options ﬂ

Layout Mode Incremental Options
& Standard @ 0f 0On
€ TimingDriven " Fix
QK | Cancel | Help |

Figure 2-25. Other Anti-fuse Families Layout Options Dialog Box

. Layout Options

— Layout Mode
& TimingDriven ¢ Standard

— Place Option:
¥ Fun
" Incremental Mode

0  On  Fix

— Route Optian:
¥ Fun
Incremental Mode
’7 @« 0ff  0On

QK I Cancel | Help |

Fignre 2-26. ProASIC and ProASIC P83 Oprions Dialog Box

2. Set your Layout options. Options are family dependent. See “Layout
Options” on page 53 for a complete description of these options.
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3. Setyour Advanced Layout options (Optional). Click the Advanced
button in the Layout dialog box. This displays the Advanced Layout
Options dialog box,as shown in Figure 2-27.

Advanced Layout Options

x|

r— Layout Runti

— Effort Level

1an

=

— Timing el
100

ight

(B

.

Fiestore Defaults |

Cancel |

Help |

Figure 2-27. Advanced Layout Options (§X, SX-A, and eX)

Use the Advanced Layout Options dialog box to select extended run,
specify an effort level, and set a timing weight.See “Layout Options” on
page 53 for a complete description of these options.

4. Click OK. Layout runs. Status messages appear in the Log window.

Layout Options

Layout Mode

The options available in the Layout and Advanced Layout dialog boxes are
family dependent. Below is a description of the various options.

Standard

Standard layout maximizes the average performance for all paths. Standard
layout treats each part of a design equally for performance optimization.
Standard layout uses net weighting (or criticality) to influence the results.
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Place Options
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Standard layout does not consider delay constraints that have been set for a
design during place-and-route. However, a delay report based on delay
constraints entered in Timer can still be generated for the design. This is helpful
to determine if Timing-Driven Layout is required.

Timing-Driven

The primary goal of Timing-Driven layout is to meet delay constraints set in
Timer, SDC files (Axcelerator family only), DCF files (non-Axcelerator
families), and GCF files (ProASIC and ProASIC PXUS) For information on
GCF files, refer to “ProASIC Timing Constraints” on page 121.

Timing-Driven layout’s secondary goal is to produce high performance for the
rest of the design. Delay constraint driven design is more precise and typically
results in higher performance.

Note: Timing Driven Layout is available after you have entered timing
constraints.

Run

The Run checkbox selects whether the placer runs during Layout. By default, it
reflects the current Layout state. If you have not run Layout before, Run is
checked by default. If your design has already been placed, this box is not
checked.

Incremental Placement Mode
* Off: No previous placement data is used.

*  On: Previous placement data is used as the initial placement for the next place
run.

* Fix: Previous placement data is used and is fixed for the next place run.

In either Standard or Timing-Driven mode, the Incremental Mode option
allows you to preserve the timing of a design after a successful place-and-route,
even if you change part of the netlist. Incremental placement has no effect the
first time you run layout. During design iteration, incremental placement
attempts to preserve the placement information for any unchanged macros in a
modified netlist. As a result, the timing relationships for unchanged macros
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approximate their initial values, decreasing the execution time to perform
Layout.

By forcing Designer to retain the placement information for a portion of the
design, some flexibility for optimal design layout may be lost. Therefore, do not
use incremental placement to place your design in pieces. You should only use it
if you have successfully run Layout and you have minor changes to your design.
Incremental placement requires prior completion of Layout. Do not use
incremental placement if the previous Layout failed to meet performance goals.

The FIX setting treats all unchanged macros as fixed placements. This is the
strongest level of control, but it may be too restrictive for the new placement to
successfully complete. The default ON setting treats unchanged macro
locations as placement hints, but alters their locations as needed to successfully
complete placement. Refer to the ChipEdit User’s Guide for details on fixing
macros.

For ProASIC and ProASIC ELUS designs, Designer always produces a
placement constraints file in the design directory called

<design>.dtf/Last_placement.gcf.

This file contains all the information about the latest placement. Blocks with
fixed placement constraints generate fixed placement constraints, while the
others generate initial placement constraints. The existing constraint files can
be edited to remove any prior placement constraints. The GCF command

read “last_placment.gcf”;

can be added to an existing constraint file to indicate that the latest placement is
to be used as the initial placement.

Move or copy “last_placment.gcf” to use it as an input constraint file. Other
wise, it is overwritten by any subsequent placement if it is left in its original
location.

Note: For information on .gcf files, refer to “ProASIC Timing Constraints” on
page 121.

Effort Level (Axcelerator Family)

Use the Effort Level slider to increase or decrease the amount of time you want
Layout to run. A higher effort level runs Layout for a longer period of time and
generally improves the quality of results. The default level is 3.
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Route Options

Advanced
Layout Options

56

Run

Selecting the Run checkbox runs the router during Layout. By default, it reflects
the current Layout state. If you have not run Layout before, Run is checked.
Run is also checked if your previous Layout run completed with routing
failures. If your design has been routed successfully, this box is checked.

Incremental Mode
* Off: No previous routing data is used.
* On: Previous routing data is used as the starting point for the next router run.

Incremental routing allows you to fully route a design when some nets failed to
route during a previous run. You can also use it when the incoming netlist has
undergone an E.C.O. (Engineering Change Order).

Incremental routing should only be used if a low number of nets fail to route
(less than 50 open nets or shorted segments).

A high number of failures usually indicates a less than optimal placement (if
using manual placement through macros for example) or a design that is highly
connected and does not fit in the device. If a high number of nets fail, relax
constraints, remove tight placement constraints, or select a bigger device and
rerun routing;

Extended Run

Extended run attempts to improve layout quality by using a greater number of
iterations during optimization. An extended run layout can take up to 5 times as
long as a normal layout. For scripting information, refer to “Extended Layout”
on page 118.

Note: This advanced option is available for all Antifuse Families.
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Effort Level (SX, SX-A, and eX Families)

This variable specifies the duration of the timing-driven phase of optimization
during layout. Its value specifies the duration of this phase as a percentage of
the default duration.

The default value is 100 and the selectable range is within 25 - 500. Reducing
the effort level also reduces the run time of Timing Driven place-and-route
(TDPR). With an effort level of 25, TDPR is almost four times faster. With
fewer iterations, however, performance may suffer. Routability may or may not
be affected. With an effort level of 200, TDPR is almost two times slower. This
variable does not have much effect on timing.

Note: This advanced option is only available for the SX, SX-A, and eX families.
Timing Weight

Setting this option to values within a recommended range of 10-150 changes
the weight of the timing objective function, thus biasing TDPR in favor of
either routability or performance.

The timing weight value specifies this weight as a percentage of the default
weight (i.e. a value of 100 has no effect). If you use a value less than 100, more
emphasis is placed on routability and less on performance. Such a setting would
be appropriate for a design that fails to route with TDPR. In case more
emphasis on performance is desired, set this variable to a value higher than 100.
In this case, routing failure is more likely. A very high timing value weight could
also distort the optimization process and degrade performance. A value greater
than 150 is not recommended.

Note: This advanced option is only available for the SX, SX-A, and eX families

Layouft Failures

If Layout fails at any stage, Designer provides information that can help you
determine and correct the problem. This section describes some failures and
methods to fix the failures.

Failures During Timing Driven Layout

Layout can fail during initialization if the assigned constraints are impossible
(i.e. no routing path on the device can meet the assigned constraint). You must
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change the circuit or relax the constraints to proceed with Timing-Driven
Layout.

* Change the Speed Grade to increase minimum delay.
* Modify the design to reduce the number of logic levels in these paths.

* Relax over-restrictive delay constraints. If the constraints from Timer or a
DCEF file are unnecessarily tight, change them to more realistic values that still
satisfy your timing requirements.

* Fixed pin placements may not allow Layout to succeed. Unplace or unfix
1/0 pins.

Back-Annotation

The backannotation functions are used to extract timing delays from your post
layout data. These extracted delays are put into a file to be used by your CAE
package’s timing simulator. If you wish to perform pre-layout back-annotation,
select Export and Timing Files from the File menu.
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To back-annotate your design:

1. From the Tools menu, click Back-Annotate, or click the Back-
Amnnotate button in the Design Flow window. This displays the
Back-Annotate dialog box, as shown in Figure 2-28.

Back-Annotate x|

r— Extracted Files Directary

Browse... |

Extracted File Mames: Output Format:
RaM_FIFO_DESIGM_ba ISDF j

& Verilog ¥ | Hetlist
 YHDLI3 [~ Pin

— Simulator Language—| " Export Additional Files
|

— Statu
Current Directory

IE:\designs\HAM_FIFD_DESIGN

SEeedI Temp. I Yoltage I

-3 COM  COM

QK I Cancel | Help |

Figure 2-28. Back Annotate Dialog Box

2. Extracted Files Directory. The file directory is your default working
directory. If you wish to save the file elsewhere, click Browse and specify a
different directory.

3. Extracted File Names. This name is used as the base-name of all files
written out for back-annotation. Do not use directory names or file
extensions in this field. The file extensions is assigned based on your
selection of which file formats to export. The default value of this field is
<design>_ba.

4. Select Output format. Select an output format the Output Format
drop-down menu.
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5. Select a Simulator Language. Select either Verilog or VHDIL93.
Simulator Language becomes available when you select SDF as an output
format.

6. Export Additional Files. Check Netlist or Pin to export these files at
the same time.

7. Click OK. The Back-Annotation program creates the files necessary for
back-annotation to the CAE file output type that you chose. Refer to Actel
Interface Guides or the documentation included with your simulation tool
for information about selecting the correct CAE output format and using
the back-annotation files.

Generating Programming Files
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Once you have completed your design, and you are satisfied with the
back-annotated timing simulation, create your programming file. Depending
upon your device family, you need to generate a Fuse, Bitstream or STAPL
programming file.

Table 2-4. Programming Files

Proetammer Antifuse Flash
Ogramme Programming File Programming File
Flash Pro N/A STAPL
Silicon Fuse (Non-Axcelerator Dos and Windows: Bit-
Sculptor I families) stream
Silicon Dos Version: Bitstream
Sculotor 11 Fuse (All families) Windows Version:
P Bitstream or STAPL
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Fuse Fuse allows you to generate a programming file for your design to program an
Actel device.

Silicon Signature (Antifuse Devices only)

You can specify a unique silicon signature to program into the device when you
generate a programming file. This signature is stored in the design database, the
programming file, and programmed into the device permanently during
programming, With Designer tools, you can use the silicon signature to identify
and track Actel designs and devices.

To generate a programming file:

1. In the Tools menu, click Fuse or click the Fuse button in the
Design Flow window. This displays the Generate Fuse file dialog box
(Figure 2-29).

Generate Programming Files: Fuse ﬂ

File Type:

Silicon Signature: I

Output filenarme: I..-"F'rsntrF'c:m.afm
Browse |

™ Disable Clamping Diode for Unused 1/0 Fins

[T Generate Probe File Also

QK I Cancel | Help |

Figure 2-29. Generate Fuse File Dialog Box

2. Specify File Type. Sclect the appropriate file type in the File Type
pull-down menu. Select “AFM-APS2” if you are using a Silicon Sculptor
programmer.

3. Enter Silicon Signature (Optional). Enter a 5 digit hexadecimal
value in the Silicon Signature box to identify the design. Valid characters are
“0” through “9,” and “a” through “f.”
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Bitstream and
STAPL Files

FlashLock

62

4. Specify File name and directory in the Output filename box.
Designer automatically names the file based on the <design_name>.adb
file. You can change the name by entering it in the File Name box. Click
Browse to change the directory.

Note: Do not add a file extension or suffix to the file name. The Designer
software automatically adds the extension to the programming file
name when you specify the programming format.

5. Generate Probe File Also. This option automatically generates a .ptb
file for use with Silicon Explorer

6. Disable clamping diode for unused I/O pins. (SX-A and eX
families). Check box to disable clamping diode.

7. Save the file. Click OK when finished to save the file.

Bitstream allows you to generate a bitstream or STAPL file for ProASIC and
ProASIC PLUS devices. Actel’s ProASIC and ProASICELUS devices contain
FlashLock circuitry to lock the device by disabling the programming and
readback capabilities after programming. Care has been taken to make the
locking circuitry very difficult to defeat through electronic or direct physical
attack.

FlashLock has three options:
No Lock

Creates a programming file which does not secure your device.

Permanent Lock

The permanent lock makes your device one time programmable. It cannot be
unlocked by you or anyone else.

Keyed Lock

Within each ProASIC and ProASICE S device, there is a multi-bit security key
user key. The number of bits depends on the size of the device. Table 2-5 and
Table 2-6 show the key size of different ProASIC and ProASICEMYS devices,
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respectively. Once secured, read permission and write permission can only be
enabled by providing the correct user key to first unlock the device.

Table 2-5. Key Size of ProASIC Devices

Device Key Size (bits) Key Size (Hex)
A500K050 51 Bits 13
A500K130 51 Bits 13
A500K180 51 Bits 13
A500K270 51 Bits 13

Table 2-6. Key Size of ProASICEES Devies

Device Key Size (Bits) | Key Size (Hex)
APAQ75 79 Bits 20
APA150 79 Bits 20
APA300 79 Bits 20
APA450 119 Bits 30
APAGOO 167 Bits 42
APA750 191 Bits 48
APA1000 263 Bits 66

The maximum security key for the device is shown in the dialog box.
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To generate a bitstream or STAPL file:

1.

64

In the Tools menu, click Bitstream or click the Bitstream
button in the Design Flow window. This displays the Bitstream
dialog box (as shown in Figure 2-30).

Generate Programming Files: Bitstreamié ll

File Type:

FlashLock
' No Locking [off)

" Use Keved Lack [ aw lenath iz 20 hew chars.)

Security Kep:
Generate Bandom Key |

© Uze Permarent Lock

Output filename: I..-"counter_434?.bit

Browse |
QK I Cancel | Help |

Figure 2-30. Bitstream Generation Dialog Box
Select Bitstream or STAPL from the File Type drop-down list
box.
FlashLock. Select one of the following options:

* No Locking: Creates a programming file which does not secure your
device.

* Use Keyed Lock: Creates a programming file which secures your device
with a FlashLock key (see “Keyed Lock™ on page 62).

* Use Permanent Lock: Creates a one-time programmable device.

Click OK. Designer validates the secutity key and aletts you to any
concerns.

Note: The bitstream file header contains the security key.
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Programming the Security Bit

Two device programmers, Silicon Sculptor and Flash Pro, are available for
ProASIC and ProASICELUS devices. If the programming file contains the
security key, by default the Silicon Sculptor and Flash Pro programming
softwate automatically enables the "secure" option and programs the security
key. You can turn this off, should you decide not to program using the security
key.

Please refer to the application note “Implementation of Security in Actel's
ProASIC and ProASICPMS Flash-Based FPGAs” for more details.

Changing Design Name and Family

Design name and family are set when you import a netlist and compile a new
design. However, you can change this information for existing designs. If you
change the family, Designer notifies you that you must re-import the netlist and
automatically prompts you when you select the next Designer function. Use the
following procedure to change the name of a design and the targeted Actel
family for the design.

To change the design name or family:

1. In the Tools menu, click Setup Design. This displays the Setup
Design dialog box, as shown in Figure 2-31

Design Mame Ia:-:celeratel
Select Family IAHceIerator 2 I

Working Directory IE:\designs\axcelerate Browse |
QK. I Eancell Help |

Figure 2-31. Setup Design Dialog Box

2. Specify the design name and family. Click OK. Refer to the Actel
FPGA Data Book for Actel Family specifications.
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Changing Design Information
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Device and package information, device variations, and operating conditions
are set when you import a netlist and compile a new design. However, you can
change this information for existing designs.

To change design information for existing designs:

1. In the Tools menu, click Device Selection. The Device Selection
Wizard appears.

2. Select Die, Package, and Speed Grade. (You must select die and
package to continue.) Click Next.

3. Select Device Variations. Click Nexz.
4. Select Operating Conditions. Click Finish.

Refer to the Actel FPG.A Data Book or call your local Actel Sales Representative
for information about device, package, speed grade, variations, and operating
conditions.

Changing Device, Package, and Speed Grade

Use the Device Selection dialog box (see Figure 2-17 on page 39) to specify or
change the device and package type and the speed grade based on your design
needs..

If you select a device, available packages are then displayed in the Package list
box. If you select a package, specify a speed grade in the Speed Grade pull-
down menu.

Devices that are no longer available from the Device Selection dialog box can
be selected using Designer Script. Because these parts may no longer be
available, do not use these devices unless approved by Actel.

Compatible Die Change

When you change the device, some design information can be preserved
depending on the type of change.
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Changing Die Revisions
If you change the die from one technology to another, all information except

timing is preserved. An example is changing an A1020A (1.2um) to an A1020B
(1.0um) while keeping the package the same.

Device Change Only

Constraint and pin information is preserved, when possible. An example is
changing an A1240A in a PL84 package to an A1280A in a PL84 package.

Repackager Function (Non-Axcelerator families only)

When the package is changed (for the same device), the Repackager
automatically attempts to preserve the existing pin and Layout information by
mapping external pin names based on the physical bonding diagrams. This
always works when changing from a smaller package to a larger package (or one
of the same size). When changing to a smaller package, the Repackager
determines if any of the currently assigned I/Os are mapped differently on the
smaller package. If any of the I/Os are mapped differently, then the layout is
invalidated and the unassigned pins identified.

Exporting Files

Designer lets you export auxiliary files (.afl, .bsd, .cob, .crt, .dcf, .gcf, .loc, .pdc,
.pin, .prb, .saif, seg, .vdc), fuse files (.afm, .dio, .fus), bitstream files (.bit), log
files (log), netlist files (.adl, .edn, structural VHDL, STAPL files (.stp), and
structural Verilog), script files (.tcl), stamp files (*.mod and *data), and delay
files (.stf and .sdf) from your design.

Note: Designer does not support VHDL 87 in export.
Exported file types are family dependent.
To export a file:

1. Inthe File menu, click an export option from the Export sub-
menu. Select Netlist, Auxiliary, Fuse, Bitstream, Timing,
Script, or Log files. This displays a dialog box specific to the file type.

2. Specify file name and file type.
3. Click OK.
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Exporﬁng For important information on Bitstream and STAPL files, read “Bitstream and
Bitstream Files STAPL Files” on page 62.

To export a bitstream file:

1. In the File menu, click the Bitstream export option from the
Export sub-menu.

2. Specify file name and file type. Designer suppotts two file types,
bitstream (*.bit) for Silicon Sculptor, and STAPL (*.stp) files for
programming systems that support the STAPL standard.

3. Click OK. This displays the Bitstream Export Options dialog box, as
shown in Figure 2-32.

Bitstream Export Dptions x|

FlashLock
" No Locking [off)

" Use Keved Lack [t ax length iz 20 hex chars.)

Security Key:
Generate Random Key |

© Uze Permarent Lock

QK I Cancel | Help |

Figure 2-32. Bitstream Export Options Dialog Box

4. Read and follow the instructions in “Bitstream and STAPL Files”
on page 62.
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Files

Exporting
STAMP files

Exporting Files

To export a Physical Design Constraint (PDC) file:

1. From the File Menu, select Export, and click
Auxiliary Files. . . from the Export sub-menu. The Export
Auxiliary Files dialog box appears, as shown in Figure 2-33

Export Auxiliary Files i 2x|
Save in Ia designs j - & E-
[:I cckester [:I proasic [:I SM00p
D examplel [:I RAM D ssnop
" lexample3 [CIraM _FIFO_DESIGM  [sstab
" IFfoemo Clramez Ctest
[ netlistviewer CIRAMFIFO [Ctests
1 PLL_Design Cdrere miulticlk_special_io.pdc
4] | i
File name: Imulticlk_aII_Features_a:-cEDD. pdc Save I
Save as ype: IPDE Files [ pdc) | Caneel |
A

Figure 2-33. Exporting Your PDC File

* Save in: Navigate to the drive and folder where you want to save the file.
* File Name: Type your file name.
* Save As Type: Select PDC.

2. Click Save.

Designer supports Stamp model generation for the eX, Axcelerator, SX-A, and
RTSX-S families. Stamp is an industry-standard file format that contains timing
data. Stamp models are read by board timing verification tools, such as Mentor
Graphics’s TAU and Viewlogic’s BLAST.

The Stamp model for a design consists of two files:
* The *.mod file describes the Interface (IOs) and all timing arcs of the model.
* The *.data file gives a timing value for each timing arc defined in the model.

Designer supports the following subset of Stamp modeling language for best,
typical, and worst operating conditions:
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Inputs to Outputs propagation delay arcs, for shortest and longest paths.

* Inputs setup and hold timing-check arcs.

Clock period timing-check arcs.

To export a STAMP file:

1. In the File Menu, click the Timing export option from the
Export sub-menu. This displays the Export Timing Files dialog box, as
shown in Figure 2-34.

2| ]
Save in; I@ pasic j - I‘j‘ v

benchs, dtf pa-layout.mod
old

paint, dtf

paint-compile, dtf

pa-layout, dtf

ps.dtf

File name: pa-layout. mod Save I
RV EL T S T AMP Files [ mod) Cancel |

Figure 2-34. Export Timing Files Dialog Box

4

2. Select STAMP from the Save As Type list box.

3. Enter afile name in the File Name text box, followed by .mod,
and click Save. The Preferences dialog box appeats, as shown in Figutre
2-35.
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Note: The corresponding *.data file is generated with the same name.

M aximun List Size oK

100 Longest/Shartest Path(s) Cancel

|1 3 Expanded Path(s] in List Help
Mirirnum Delay I s Path Selection

' Critical Paths Only

duik

Marimum Delay I ns | Paths Between &ny Pai,
Shaw Sort By ™| Sink Fin Grouping

I Longest j IActuaI j

Case List By Break Path at Register

fwort =] En | I™ kG Pins
¥ Ch/Pre Firs [Async)

¥ Chart Window W Precalculate delays V¥ Data Finz of Latches
Figure 2-35. Timing Preferences Dialog Box

4. Setyour preferences and click OK. Timer exports the file to the area
specified in the Export Timing Files dialog box. For information on setting
preferences, please refer to the Timer Users Guide.

Note: Inputs to Outputs /Shortest/Longest delays cannot be generated in
the same data file. You must output two separate Stamp files.

Longest Paths / Shortest Paths selection in the Preferences dialog
box only affects Inputs to Outputs propagation delays and does not
affect Period, Setup, and Hold timing-check delays.

Operating conditions potentially affect all timing values of the
Stamp data file. It is necessary to export 3 separate Stamp files if
best/typical/worst models are needed.
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Generating Reports

Designer’s reports provide you with frequently used information in a
convenient format.

To generate a report:

1. In the Tools menu, click Reports. The Report Types dialog box

appears.
Fieport Type - l
Statug
Timnir
QK FlipFlop

Figure 2-36. Report Type Dialog Box

2. Select a report type from the drop-down menu and click OK.

Status Report The status report enables you to cteate a report containing device and design
information, such as die, package, percentage of the logic and I/O modules
used, etc.

To generate a status report:
1. In the Tools menu, click Reports.

2. Choose Status from the drop-down list in the Report Type
dialog box. The status repott opens in a separate window.You can save
or print the report.

Timing Report The timing report enables you to quickly determine if any timing problems
exist in your design. The timing report lists the following information about
your design:

* maximum delay from input 1/O to output I/O

* maximum delay from input I/O to internal registers
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* maximum delay from internal registers to output I/O
* maximum delays for each clock network

* maximum delays for interactions between clock networks

To generate a timing report:
1. In the Tools menu, click Reports.

2. Choose Timing from the Report Type drop-down list. This
displays the Timing Report dialog box.

Timing Report [ %]

™ Setup-hold Timing Check. -
Options |

™ Ewxpand Failed Paths

Slack Threshold [ns]: I

Cancel |

Fignre 2-37. Timing Report Dialog Box

3. Specify the Slack Threshold. If you select “Slack” as the sort method,
you can limit the number of delays displayed based upon a slack threshold.
For example, if you only want to see delays that have a slack less than 5ns,
enter 5 in the Slack Threshold box.

4. Setup-hold Timing Check. Selection of this box enables you to
configure the timing report to calculate external setup and hold information
for device inputs in addition to the standard information.

5. Expand Failed Paths. If a path does not meet your timing
specifications, and you would like to see the incremental delay of each
macro within that path, select the Expand Failed Paths box.
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6. Options. Clicking Options brings up the Timing Preferences dialog box,

74

where you can set additional display and report options.

M aximun List Size oK

x|
100 Longest/Shortest Path(z)
Cancel |
I‘I 5 Expanded Path(z] in List Hel

p |

Mirirnum Delay I s Path Selection

' Critical Paths Only

Marimum Delay I ns | Paths Between &ny Pai,
Shaw Sort By ™| Sink Fin Grouping

I Longest j IActuaI j

Case List By Break Path at Register

fwort =] En | I™ kG Pins
¥ Ch/Pre Firs [Async)

¥ Chart Window W Precalculate delays V¥ Data Finz of Latches

Figure 2-38. Timing Preferences Dialog Box

Sort by Actual Delay

The actual delay is the path delay between two points in your design. This
is the only way to sort your data if you do not have any timing constraints
entered (for information on setting timing constraints, see the Timer
User’s Guide). If you have entered timing constraints, the actual delay
report automatically displays the slack - even if you don’t ask for it - but
the data is always listed from longest to shortest actual delay.

Actual delay measurements may be calculated before or after layout (that
is, pre-layout or post-layout).

Sort by Slack Delay

Slack delay is the delay difference between a timing constraint entered in
Timer and the actual delay of a path. For example, if a signal takes 20 ns
to get from point A to point B, and you entered a timing constraint of 15
ns, the Timing Report would list -5 ns slack for that path. Thus, if the
slack negative, then the actual delay did not meet the desired timing by
the absolute value of the slack (in ns). Conversely, if the slack value is
positive, then the timing constraint was met, with the slack value (in ns)
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to spare. In a slack report, the data is sorted (by default) from longest to
shortest slack.

When displaying slack, all the paths without timing constraints are filtered
from the reported data. This allows you to quickly determine how well
your design meets your timing requirements. This is especially useful for
viewing critical delays like register-to-register, clock-to-out, and input-to-
register.

Path Selection

Normally, only the longest path between any of the starting points
(terminals) and each ending terminal is displayed. If you would like to see
the timing of all paths between any of the starting terminals and any of
the ending terminals, select Paths Between Any Pair in the Path Selection
box.

Break Path at Register

The default timing paths break at all clock, gate, clear, and preset pins. If
you would like to generate a timing report that passes through these pins,
unselect the appropriate pins in the Break Path at Register options.
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Timing
Violations
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7. Click OK. This displays a timing report based upon your timing and
display preferences, as shown in Figure 2-39. The format and content of the
report is determined by the family.

Timer wversion C1.01.01

actel Corporation - pesigner series (tm) Dewvelopment System Re
Copyright (<) 1989-2001

Date: wed Mov 07 15:55:42 2001

Desi?n: snoop_arb
FamiTy: S45xa

Die: AI4SKOBA

Package: 208 PQFP

Temperature: ComM

voltage: Com

speed Grade: -3

Design State: Post-Layout

Timing: worst Case

path Tracing: Longest Paths

Ereak at C1EIG pins: True

Break at preset/CIr pins: True
Break at Data pins of Latchs: True

section Clock Fregquency
Actual Reqguired ClockMame
146.65mMhz -1.00ns CLE
End section

section $Inputs() to $outputs()

pelay(ns) slack(ns) Pins

7.42 M8 From: frame_1

To: reset_out_T<0>
.38 M8 From: frame_1

To: reset_out_T<1l>
6.26 Moa From: Srdy_]

To: reset_out_T<0>
5.99 M8 From: frame_1

To: reset_out_T<2>
5.99 MAa From: drcy_1

To: reset_out_T<2>
5.55 MAa From: drcy_1

1] | |

Figure 2-39. Timing Report (Axcelerator, SX-A, eX, ProASIC, and ProASIC Dlas
families)

To generate a timing violations report:
1. From the Tools menu, click Reports.

2. In the Reports dialog box, select Timing Violations and click
OK.

3. The Timing Violations report appears in a separate window.



Pin Report

Generating Reports

The pin report allows you to cteate a text list of the I/O signal locations on a
device. You can generate a pin report sorted by I/O signal names ot by package
number.

To generate a pin report:
1. In the Tools menu, click Reports.

2. Choose Pin from the drop-down list in the Report Type dialog
box. This displays the Pin Report dialog box.

Pin Report Options [ %]
List By

Figure 2-40. Pin Report Dialog Box
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Flip-Flop Report
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3. Specify the type of report to generate. Select Number or Name
from the List By pull-down menu, then click OK. This displays a
pin report, as shown in Figure 2-41.

?9 54sx72a - Pin Report M= 3
File Help

o o o o o o o o o o o o o o o o o o o o ;
FEEFXEEFTAEESS
Pin Report - Date: Fri Jun 30 12:31:29 2000
Pinchecksum: acO53ead _flilé6e0

Design MName: S54sx72a Family: 543EL Die: AS43E72A4

Package: 203 PQFP
o o o o o o o o o o o o o o o o o o o o

FEEEEERLEEELS

Name Number Fixed

CLEAR: 46

CLE 1581

QOOoUT 50 FIXED

Q10UT 54 S
QEOUT 55

Q30UT 56 FIXED

Q40UT -4

Q50UT 64

Qe0UT 58 FIXED

Q7OUT 57 FIXED LI

Figure 2-41. Pin Report

The flip-flop report enables you to create a report that lists the number and
type of flip-flops (sequential or CC, which are flip-flops made of 2
combinatorial macros) used in a design. There are two types of reports you can
generate, Summary or Extended.

A Summary report displays whether the flip-flop is a sequential, I/O
sequential, or CC flip-flop, the macro implementation of the flip-flop, and the
number of times the implementation of the flip-flop is used in the design. An
Extended report individually lists the names of the macros in the design.

To generate a flip-flop report:

1. In the Tools menu, click Reports. This displays the Reports dialog
box.



Generating Reports

2. SelectFlip-Flop from the drop-down menu. The Flip-Flop Report
dialog box appears, as shown in Figure 2-42.

Flip-Flop Report Options [ %]

Flip-Flop Report Type

o]

Figure 2-42. Fljp-Flop Report Dialog Box

Cancel

3. Specify the type of report to generate. Select Summary or
Extended from the Type pull-down menu, then click OK. This displays the
report in a separate window, as shown in Figure 2-43.

?9 54sx72a - Flipflop Report M= 3

File Help

o o o o o o o o o o o o o o o o o o o ;
FEEFRTFAFTTEANTAASAEANLS S

FF Report
o o o o o o o o o o o o o o o o o o o
FEEFRTFAFTTEANTAASAEANLS S

Designer Advantage R1-2000

Version: 4.0.0.16

Date: Fri Jun 30 14:20:06 2000

Design Name: S54sx72a Family: 543EL  Die:
AL543H724 Package: 208 PQFP

Type Library name Macro nsame

Seq DFC1E $1I1/DFC1E_QO0 b
Seq DFC1E $1I1/DFC1B_Q1

Seq DFC1E $1I1/DFC1B_Q3

Seq DFC1E $1I1/DFC1E_Q4

Seq DFC1E $1I1/DFC1E_QS

Seq DFC1E $1I1/DFC1B_Q7

Seq DFC1E $1I1/DFC1E_Q8

Seq DFC1E $1I1/DFC1E_Q9

Seq DFC1E $1I1/DFC1B_0Q11
Seq DFC1E $1I1/DFC1E o1z 7|

Figure 2-43. Flip-Flop Extended Report
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Fa 54sx72a - Flipflop Report M= 3

File Help

o ol o o o o o o o o o o o o o o o o o o
FTEEFTEATLEANTANLS

FF Report
o ol o o o o o o o o o o o o o o o o o o

FEEEEEALEEERRTTES

Designer Advantage R1-2000

Version: 4.0.0.16

Date: Sat Jul 05 12:49:31 2000

Design MName: S54sx72a Family: 543EL Die: AS43E72A4
Package: 203 PQFP

-

Type Library name # of instances
Seq DFC1E 13
Seq DFE3C 3
Total
16 seq -
o Ccc ‘:J
Figure 2-44. Flip-Flop Summary Report
Power Report The power teport enables you to quickly determine if any power consumption
problems exist in your design. The power report lists the following

information:

80

Design level static power summary

Dynamic power summary

Global device information and SmartPower Preferences selection
information

Hierarchical detailed power report (including gates, blocks, and nets), with a
block by block, gate by gate, and net by net power summary SmartPower



Generating Reports

To create a power report:

1. In the Tools menu, click Reports. This displays the Reports dialog
box.

2. Choose Power in the Report list and click OK. The Power
Report dialog appears, as shown in Figure 2-45.
x

— Textual Report Control————————————
Fiepart Style IHierarchicaI 'l Cancel |

Static Pawer v
Dynaric: Power I~ E
SetualYalues v
Ereakdowm ]

Options |

Figure 2-45. Power Report Dialog Box

You have the following options:
* Static Power: Returns static power information
* Dynamic Power: Returns dynamic power information

* Report Style: Specifies report style

81



Chapter 2: Using Designer

3. For additional Power Report Options, click the Options to
open the Power Preferences dialog box, as shown in Figure

2-46.

i
r Maximurn List Size Control — Urit:

Blocks/Mets/Gates Lists : IR mv I Cancel |
I Frequenc}lIMHz 'l

r— Operating Conditions
IT_l,lpic:aI 'l
r—Ligt Sort Control—————————— [~ Block Expangion Control

- Minirurn Pawer T
Sort Order IDescendlng 'l
Minirum R atio
Sart By I Power Walues ™ l

PFins List :

1]

M aximum Depth

Figure 2-46. Power Preferences Dialog Box

Select analysis preferences:
* Units: Sets units preferences for power and frequency
* Operating Conditions: Sets preferences for operating conditions

* Block Expansion Control: Filters reported power values returned in the
report. This box does not control which values are included, rather it
specifies which blocks ate detailed/expanded. You may specify which
blocks are expanded using a minimum power value, a minimum power
ratio (with regards to the total power of the design) and a maximum
hierarchical depth; a filtered value is not include in displayed lists, but still
counted for upper hierarchical levels.

4. Once you are satisfied with your selections, click OK in the
Preferences dialog box and then click OK in the Power
Report dialog box. SmartPower displays the reportin a
separate window.
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Setting Designer Preferences

Sefﬁng the You can set the start-up directory for Designer. Whenever you execute a
Start-up command or function such as Open or Save, Designer uses the directory you
DireCfOI'y specify as the start-up directory.

To specify directory preferences:

1. From the File menu, click Preferences. The Program Preferences
dialog box appears, as shown in Figure 2-47.

L T x|

Directary | Intemetl Proxy I

Startup in directory: II

Browse |

Change working directory
[V During the Open of a design
[V During the Save of a design
[V During the open of a Script to be Executed

™ Add Design Name to Waorking Ditectaory an Mew

QK I Cancel | Help |

Figure 2-47. Directory Preferences Dialog Box

2. Start-up in directory: Click Browse to change your default working
directory.

3. Change your working directory. Enable or disable the ability to
automatically change directories during the opening of a design, the saving
of a design, or the opening of a script.

4. To enable a design name folder to be automatically created in
the working directory whenever you create a new design,
check Add Design Name to Working Directory on New.

5. Click OK.
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Internet
Features

Seftting Your
Proxy

File Association
(PC only)
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Use the internet tab in the Preferences dialog box to set your automatic version
checking preferences (Figure 2-48). You can enable Designer to automatically
check if there is a new version at start-up, prompt you before checking, or
disable version checking entirely.

x

Directory  Internet | Prowy I

Intemet Features:
Automatic Verzion Checking
* Enable Automatic Version Check at Startup
" Prompt for Yersion Check at Startup
" Disable Automatic Yersion Check at Startup

QK I Cancel | Help |

Figure 2-48. Internet Tab (in Preferences Dialog Box)

An FTP connection is used to update some data files. Use the Proxy tab in the
Preferences dialog box to enter your proxy name if you use a proxy server.
From the File menu, click Preferences and then the Proxy tab.

Several programs, including Designer, create files with the .adb extension. Use
the File Association dialog box to specify Designer as the default program for
files with the .adb extension. Doing so starts Designer whenever a file with the
.adb extension is double clicked.

To associated .adb files with the Designer application:

1. From the File menu, click Preferences. The Preferences
dialog box appears.



PDF Reader
(Unix Only)

Web Browser
(Unix Only)

Setting Designer Preferences

2. Click File Association, as shown in Figure 2-49.

Directoryl Inlemetl Proxy  File Assaciation |

File aggociation allows vou to make Designer the default
program far the . adb file extenzion. |F Designer is the default
azzociation, Dezigner will be launched automatically when
wou double-click on a .adb file.

[ Check the default file association [.adb) at startup

QK I Cancel Help

Figure 2-49. File Association Tab

3. Check the box to associate .adb files with the Designer
application. Un-check the box if you do not want Designer to
start when clicking a file with the .adb extension.

4. Click OK.

Use the PDF Reader tab to bring up Designer’s online manuals. Enter the
default reader’s name with the full path or click browse.

The Web Browser tab is used to change the default web browser. Enter the new
browser’s name with the full path, or click Browse. Designer uses the web
browser to bring up the HTML display of data in the software-versioning
feature (when such data needs to be displayed) as well as supporting the Actel-
on-the-Web feature.
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Starting other Applications from Designer

You can start any application from Designer that you have added to the Tools
menu.

Note: This is supported on the PC only.

To add an application to the Tools menu:

1. From the Tools menu, click Customize. The customize dialog box
is displayed as shown in Figure 2-50.

Customize

Menu Contents |

Cancel |
Help |

Menu Text: I[new taal)

Command: I _I
Arguments: I ove llp |

Initial Directany: I | ol e [ G |

Figure 2-50. Customize Dialog Box

2. Enter the application name in the Menu Text area. This text
appears in the Tools command menu.

3. Enter the command to execute, or click the Browse button to
select an executable filename. If the location of the command to
execute is not in your path, you must include the absolute path when
specifying the command.

4. In the Arguments text box, enter the command-line
arguments that will be passed to the command when
executing.

5. In the Initial Directory field, type the absolute path of the
directory in which the application will initially be executed.
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6. Click Add.

7. When you are finished adding tools, click OK. The application

name you added appears in the Tools menu.

To remove an application from the Tools menu:

1.
2.
3.

From the Tools menu, click Customize.
Select the application to remove and click Remove.

When you are finished removing applications, click OK.

To order applications in the Tools menu:

1.
2.

Saving a Design

From the Tools menu, click Customize.

Reorder the tools by selecting one at a time and clicking the
Move Up or Move Down buttons.

Click OK when you are finished. The tools appear in the Tools menu
in the same order as they do in the Menu Contents list box.

Once you have imported a netlist and compiled a design, you can save the
design as an ADB file.

To save your design as an ADB file:

1.

In the File menu, click Save or click the save icon in the
toolbar.

Enter the File name and click Save. The default file name is the
name you previously entered in the setup dialog box. The default format is
adb. Make sure your save in the “.adb” format.

Once you have saved your compiled design as an ADB file, during any
future Designer sessions, you can open the ADB file, skipping the compile
step, and perform optimization on the design, including updating netlist
and auxiliary file information.
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License Details

To display information about your license:
1. Open your project or start a new one.

2. From the help menu, click License Details. The license details
dialog box is displayed, as shown in Figure 2-51

x
License Type: IW
Expiration [ ate: |‘||anﬂ—
License File: W
Server Mame I
Host ID: lm

Figure 2-51. License Details Dialog Box

This information cannot be edited, it is for display purposes only.

Ending the Designer Session

To end a Designer session, choose the Exit command from the File menu. If
the information has not been saved to disk, you are asked if your want to save
the design before exiting. If you choose YES, the “<design_name>.adb” file is
updated with information entered the current session. If you choose NO, the
information is not saved and the “<design_name>.adb” file remains
unchanged.
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Scripfing

Icl Overview

Basic Syntax

The Designer software allows designers to run scripts in Tcl (Tool Command
Language) for simple or complex tasks. You can run scripts from the Windows
or UNIX command line or store and run a series of commands in a “.tcl” batch

file.

This chapter contains information on using Tcl inside Designer. This chapter
also contains a list of all the extension commands we have added to Tcl.

Tcl is a fairly simple programming language. If you have programmed before,
you can learn enough to write interesting Tcl programs within a few hours. This
chapter provides a quick overview of the main features of Tcl. After reading
this overview, you’ll probably be able to start writing simple T¢cl scripts on your
own; however, we recommend you consult one of the many available Tcl books
for more complete information. You can also find Tcl information on the Web
at various locations, such as http://www.sctiptics.com.

Tcl scripts are made up of commands separated by new lines or semicolons.
Commands all have the same basic form, such as:

expr 20 + 10

This command computes the sum of 20 and 10 and returns the result, 30.

Each Tcl command consists of one or more words separated by spaces. In this
example there are four words: expr, 20, +, and 10. The first word is the name of
a command and the other words are arguments to that command. All Tcl
commands consist of words, but different commands treat their arguments
differently. The expr command treats all of its arguments together as an
arithmetic expression, computes the result of that expression, and returns the
result as a string. In the expr command the division into words isn't significant:
you could just as easily have invoked the same command as

expr 20+10

However, for most commands the word structure is important, with each word
used for a distinct purpose. All Tcl commands return results. If a command has
no meaningful result then it returns an empty string as its result.
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Variables
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Tcl allows you to store values in variables and use the values later in commands.
The set command is used to write and read variables. For example, the following
command modifies the variable x to hold the value 32:

set x 32

The command returns the new value of the variable. You can read the value of
a variable by invoking set with only a single argument:

set x

You don't need to declare variables in Tcl: a variable is created automatically the
first time it is set. Tcl variables don't have types: any vatiable can hold any value.

To use the value of a variable in 2 command, use variable substitution as in the
following example:

expr $x*3

When a $ appears in a command, Tcl treats the letters and digits following it as
a variable name, and substitutes the value of the variable in place of the name.
In this example, the actual argument received by the expr command is 32*3
(assuming that variable x was set as in the previous example). You can use
variable substitution in any word of any command, or even multiple times
within a word:

set cmd expr

set x 11



Command
Substitution

Quotes and
Braces

Tcl Overview

Scmd $x*$x

You can also use the result of one command in an argument to another
command. This is called command substitution:

set a 44
set b [expr $ax4]

When a /appears in a command, Tcl treats everything between it and the
matching / as a nested Tcl command. Tcl evaluates the nested command and
substitutes its result into the enclosing command in place of the bracketed text.
In the example above the second argument of the second sef command is 776.

Double-quotes allow you to specify words that contain spaces. For example,
consider the following script:

set x 24
set y 18
set z "$x + Sy is [expr S$x + Syl"

After these three commands are evaluated variable 3 has the value 24 + 78 is 42.
Everything between the quotes is passed to the set command as a single word.
Note that (a) command and variable substitutions are performed on the text
between the quotes, and (b) the quotes themselves are not passed to the
command. If the quotes were not present, the se command would have
received 6 arguments, which would have caused an error.

Curly braces provide another way of grouping information into words. They
are different from quotes in that no substitutions are performed on the text
between the curly braces:

set z {$x + Sy is [expr $x + Syl}

This command sets variable g to the value "§x + §y is Jfexcpr §c + §y/".
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Filenames

In Tcl-syntax, filenames must be enclosed in braces { } to avoid backslash-
substitution, which is an issue with Windows-based filenames. The problem is
that sequences of “\n” or “\t” ate interpreted specially. Using the braces
disables this special interpretation and specifies that the Tcl interpreter treat the
enclosed string literally. Alternatively, double-backslash “\\n” and “\\t” would
work as well as forward-slash ditectory-separators ““/n” and “/t”.

For example, to specify a file on your Windows PC at c:\newfiles\ thisfile.adb,
use one of the following:

{C:\newfiles\thisfile.adb}
C:\\newfiles\\thisfile.adb
"C:\\newfiles\\thisfile.adb"
C:/newfiles/thisfile.adb
"C:/newfiles/thisfile.adb"

If there is white space in the filename-path, you should use the braces or
double-quotes. For example C:\program data\thisfile.adb should be referenced
in Tel sctipt as {C:\program data\thisfile.adb} or “C:\\program

data\\ thisfile.adb”.

Lastly, if you are attempting to use variables, you cannot use the braces { } since
they by default turn off all special interpretation...including the dollar-sign.
Instead do use either double-backslashes or forward slashes with double-
quotes--something perhaps like this: “§design_name.adb”.

Tcl provides a complete set of control structures including commands for
conditional execution, looping, and procedures. Tcl control structures are just
commands that take Tcl scripts as arguments. The example below creates a Tcl
procedure called power, which raises a base to an integer power:

proc power {base p} {
set result 1
while {$p > 0} {
set result [expr S$result * S$base]
set p [expr $p - 1]
}
return S$result

}



Command
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Tcl Overview

This script consists of a single command, proc. The proc command takes three
arguments: the name of a procedure, a list of argument names, and the body of
the procedure, which is a Tcl script. Note that everything between the cutly
brace at the end of the first line and the cutly brace on the last line is passed
verbatim to proc as a single argument. The proc command creates a new Tcl
command named power that takes two arguments. You can then invoke power
with commands such as:

power 2 6

power 1.15 5

When power is invoked, Tcl script evaluates the procedure body. While the body
is executing it can access its arguments as variables: base holds the first argument
and p holds the second.

The body of the power procedure contains three Tcl commands: sez, while, and
return. The while command does most of the work of the procedure. It takes two
arguments, an expression (§p > 0) and a body, which is another Tcl script. The
while command evaluates its expression argument using rules similar to those of
the C programming language and if the result is true (nonzero) then it evaluates
the body as a Tcl script. It repeats this process over and over until eventually
the expression evaluates to false (zero). In this case the body of the while
command multiplied the result value by base and then decrements p. When p
reaches zero the result contains the desired power of base. The refurn command
causes the procedure to exit with the value of variable res#/t as the procedure's
result.

As you have seen, all of the interesting features in Tcl are represented by
commands. Statements are commands, expressions are evaluated by executing
commands, control structures are commands, and procedures are commands.

Tcl commands are created in three ways. One group of commands is provided
by the Tcl interpreter itself. These commands are called built-in commands.
They include all of the commands you have seen so far and many more (see
below). The built-in commands are present in all Tcl applications.

The second group of commands is created using the Tcl extension mechanism.
Tcl provides APIs that allow you to create a new command by writing a
command procedure in C or C++ that implements the command. You then
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register the command procedure with the Tcl interpreter by telling Tcl the name
of the command that the procedure implements. In the future, whenever that
particular name is used for a Tcl command, Tcl calls your command procedute
to execute the command. The built-in commands are also implemented using
this same extension mechanism; their command procedures are simply part of
the Tcl library.

When Tcl is used inside an application, the application incorporates its key
features into Tcl using the extension mechanism. Thus the set of available Tcl
commands varies from application to application. The third group of
commands consists of procedures created with the proc command, such as the
power command created above. Typically, extensions are used for lower-level
functions where C programming is convenient, and procedures are used for
higher-level functions where it is easier to write in Tcl.

Tcl contains many other commands besides the ones used in the preceding
examples. Here is a sampler of some of the features provided by the built-in Tcl
commands:

* More control structures, such as 7, for, foreach, and switch.

* String manipulation, including a powerful regular expression matching
facility. Arbitrary-length strings can be passed around and manipulated just as
easily as numbers.

* 1/0, including files on disk, network sockets, and devices such as setial ports.
Tcl provides particulatly simple facilities for socket communication over the
Internet.

* File management: Tcl provides several commands for manipulating file
names, reading and writing file attributes, copying files, deleting files, creating
directoties, and so on.

* Subprocess invocation: you can run other applications with the exec
command and communicate with them while they run.

* Lists: Tcl makes it easy to create collections of values (lists) and manipulate
them in a variety of ways.

* Arrays: you can create structured values consisting of name-value pairs with
arbitrary string values for the names and values.

* Time and date manipulation.
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* Events: Tcl allows scripts to wait for certain events to occur, such as an
elapsed time or the availability of input data on a network socket.

Icl Extension Commands Added by Designer

In the descriptions below, optional arguments are enclosed in square brackets |
] for notational purposes only. Also notational-only, valid values are displayed
within enclosing parentheses (), separated by bars |.

backannotate

This is equivalent to executing the Back-Annotate command within the Tools
menu (see “Back-Annotation” on page 58).

Syntax:

backannotate

backannotate -name name -format type -language simlang [-dir
dir] [-netlist] [-pin]

close_design
This is equivalent to executing a Close command within the File menu.

Syntax:

close design

compile

This is equivalent to executing a Compile command within the Tools menu (see
“Compiling a Design” on page 44).

Syntax:

compile [-nl pins overwrite]

export

This is equivalent to executing a command on the Export sub-menu within the
File menu (see “Exporting Files” on page 67).

Syntax:
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export -format edif \

-edif flavor ( generic | viewlogic | mgc | orcad | workview
)\

{filename}

export -format ( afm | dio | fus ) [-signature value] {file-
name}

export -format log -diagnostic (filename}

export -format sdf [-prelayout] {filename}

export -format ( adl | afl | cob | crt | dcf | design script |

loc | pin | session script | stf | tcl | verilog | vhdl | crt
| def ) {filename}

get_defvar

Syntax:

get defvar variable

import
Import Source Files and Import Auxillary Files are new Designer

enhancements. However, the previous Tcl scripts for import are still supported.

import -edif flavor ( generic | viewlogic | mgc | orcad | work-
view ) \
{filename}

import -format vhdl -top entity entity name [-vhdl87] {file-
name}

import -format adl -netlist naming (generic | verilog | vhdl )
\

{filename}

import -format ( crt | dcf | verilog | vhdl ) {filename}
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import_aux

This is the same as executing the Import Auxiliary Files command from the
File menu.

import_aux -format "crt" \
{D:\testarea\designs\anita\ test.crt}

import_source

This is equivalent to executing an Import Source File command within the File
menu (see “Importing Source Files” on page 27).

Syntax:

import_source -format "edif" -edif_flavor "GENERIC" \
{D:\testarea\designs\anita\test.edn} -format "pin" \
{D:\testarea\designs\anita\test1.pin}

layout

This is equivalent to executing a Layout command within the Tools menu
(see“Layout” on page 50 ).

Syntax:

layout [-timing driven] [-incremental ( on | off | fix )]

layout (advanced options for ONO families)

This is equivalent to executing commands within the Advanced Layout Options
dialog box.

Syntax:

layout [-timing driven] [-incremental inc _mode] [-extended run
ext mode]

where inc mode:.= “on” | “off” | “fix” , ext mode:.="on” |
noEE

layout (advanced options for the SX family)

This is equivalent to executing commands within the Advanced Layout Options
dialog box.
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Syntax:
layout [-timing driven] [-incremental inc mode] [-extended run
ext mode] [-effort level enumber] [-timing weight tnumber]
where inc mode = “on” | “off” | “fix” , ext mode ="on” | "off”

, enumber is 25 to 500, tnumber is 10-150

new_design

This is equivalent to executing a New command within the File menu (see
“Starting a New Design” on page 13).

Syntax:

new_design -name design name -family family name

open_design

This is equivalent to executing an Open command within the File menu (see
“Opening an Existing Design” on page 14).

Syntax:

open_design {filename}

report

This is equivalent to executing a Reports command within the Tools menu (see
“Generating Reports” on page 72).

Syntax:
report -type flipflop [-fmt ( summary | extended )] {filename}
report -type pin [ -listby (name | number) ] {filename}

report -type status {filename}

report -type timing [-sortby ( actual )] [-maxpaths number]
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[-breakclkpin] [-breakclrpin] {filename}

save_design

This is equivalent to executing a Save command within the File menu (see
“Saving a Design” on page 87).

Syntax:

save design

save design {filename}

set_defvar
Syntax:

set defvar variable value

Note: Specifying “NULL” as the value unsets the variable.

set_design

This is equivalent to executing a Setup Design command within the Tools menu
(see “Changing Design Name and Family” on page 65).

Syntax:

set_design -name design name -family family name

set_device
This is equivalent to using the Device Selection Wizard.
Syntax:

set_device \

~family family name \
-die die name \

-package package name \
-speed speed grade \
-voltage voltage \
-voltrange voltrange \
-temprange temprange \
-pci ( yes | no ) \
-jtag ( yes | no ) \
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-probe ( yes | no ) \
-itol ( 3.3 | 5.0 ) \
-io _trip ( pci | ttl ) \
-trst ( yes | no }

PDC Commands

reset_iobank

reset iobank <bankname>

Resets the I/O bank’s technology. This may result in all ot a few ports in the
bank to be unplaced.

reset_io command

reset io <portname>

portname ::= <single port name> | <regexp>
<regexp> u=*

All parameters are requited. The pott is assigned the default I/O technology of
the design. This default is read from the default system and can also be changed
using the Design Setup Wizard.

reset_net_criticality

reset _net critical hier net name {hier net name}

hier_net_name ::= <AFL netname> | <net_regexp>

<net_regexp> ::= A limited CShell like regular expression using ?, *, [ and |
characters,

Reset the criticality of the net to the default (5). The command must have at
least 1 net name parameter. The Net names are AFL names.
set io

set io <portname> -standard <io std> -slew <high | low> -
strength <8 | 12 |16 |24> -delay < on | off > -register <on |
off> -pinname <pinname> -fixed <yes | no> -bank <bankname>
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io_std == lIvttl | pci | pcix | lvemos25 | lvemos18 | lvemos15 | hstll |
sstl31 | sstl32 | sstl21 | sstl22 | gtlp33 | gtlp25

on_off := on | off

portname ::= <single port name> | <regexp>

strength = output drive strength. Applicable for outputs only.

<regexp> u=*

<pinname> ::= a valid package pin name (either a number or alphanumeric)

All parameters except the port name are optional. If a parameter is not
specified, the value will not be changed as long as it is consistent with other
settings. For example, setting the I/O standard to PCI forces the slew to High.
Port names are the original (i.e. no naming translations are done) names from
the imported netlist. If a port is not specified in the PDC file, its settings are
not changed.

Note: Assigning an I/O standard to a port may invalidate its location. In this
case, it is unplaced automatically.

set_iobank

This command specifies the I/O bank’s technology to the given standard. This
may result in many ports in the bank to be unplaced. I/O Bank name and the
All parameters are required.

set iobank <bankname> -vcci <vcci voltage> -vccr
<vccr voltage> -inputdelay <delay value> -lpinput <On|Off> -
lpoutput <On|Off>

bankname = bank<0 .. 7>

veci _voltage = 3.3,2.5, 1.8

veer_voltage = 1.5, 2.5,...

-inputdelay <delay_value> = Enables the input delay. Delay value can be from
1-31.

-lpinput <On | Off> = Enables or disables the Low Power Mode for input
buffers)

-lpoutput <On| Off> = Enables or disables the LowPowerMode for output
buffers)
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set_location

set location <clustername> x y

clustername ::= <module instance name> in the netlist
x, y == module instance name coordinates

sel_net _criticality

set net critical <criticality number> hier net name
[hier net name]

criticality_number ::= 1..10

hier_net_name ::= <AFL netname> | <net_regexp>

<AFL netname>:=

<net_regexp> ::= A limited CShell like regular expression using ?, *, [ and |
characters,

Net criticality is used to influence placement and routing in favor of
performance. The allowable range of net criticality is 1-10.

Set the criticality of the net to the given number. The command must have at
least 2 parameters. (in the above order) The net names are AFL names, meaning
they must be visible in Timer and ChipEdit (note: Default criticality is 5).

set_vref

set vref {-bank <bankname>} <pinnum> }<pinnum>}

bankname is one of Bank0, Bank1 .... Bank7
<pinnum> is the alphanumeric pinname

Sets the given pins as Vref pins. The bank name is optional. It is an error to give
bank name and mention pins that do not belong to that bank. Pins that do not
belong to a bank that needs a Vref are ignored.

set_vref defaults

set vref defaults -bank <bankname>

bankname is one of Bank0, Bank1 .... Bank7



Error Handling

Sample PDC
Script

PDC Commands

Sets the default vref pins for the given bank. This command is ignored if the
bank does not need a vref (because of the I/O technology it supports)

After executing each of these commands, a valid TCL result is set so you can
check the status. The result is a string value and can be one of these values.

“OK”

“ERROR: Unknown port”

“BERROR: Unknown I/O Standard”
“ERROR: Read only I/O Standard”
“BERROR: Error in setting I/O Standard”
“ERROR: Unknown I/O Attribute”
“ERROR: I/O Attribute is not applicable”
“ERROR: Read only I/O Attribute”
“ERROR: Invalid Package pin”

“ERROR: Illegal or Invalid assignment to Package pin”
“ERROR: Not implemented yet”
“ERROR: Net criticality must be 1-10”
“Error: Unknown Net”

“Warning: Some ports have been unplaced because of this action”

set a [set io reg out<3> -iostd LVTTL]
if {$a != "OK"} {

puts "ERROR: $a"

set b [set iobank bank3 -iostd LVTTL]
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if {$b != "OK"} {

puts "set iobank: S$b"

SDC Commands

SDC is a Tcl based format constrianing file. The commands of an SDC file
follow the Tcl syntax rules. Designer accepts an SDC constraint file generated
by a third-party tool. This file is used to communicate design intent between
tools and provide clock and delay constraints. The Synopsis Design Compiler,
Prime Time, and Synplicity tools can generate SDC descriptions or the user can
generate the SDC file manually.

De$ign Object Most constraint commands requite a command argument. Designer supports
Access the SDC access commands shown in Table 3-1.

Commands
Table 3-1. Supported SDC Access Commands

Design Object | Access Command

Clock get_clocks

Port get_ports

get _clocks

This command returns the named clock with the argument.

Example:

create_clock -period 10 [get clocks CK1]

get ports

Returns the named ports with the argument

Example:
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SDC Commands

set max delay -from [get ports datal] -to

[get ports outl]

Designer supports the timing constraint commands in Table 3-2:

Table 3-2. Supported SDC Timing Constraint Commands

Constraint Command

Clock Constraint | create_clock

Path Constraint set_max_delay

create_clock

The create_clock constraint is associated with a specific clock in a sequential
design and determines the maximum register-to-register delay in the design.

Supported arguments:
-petiod period_value
[-name clock_name|
[-waveform edge_/lis/]
[port_pin_lisA
The following is a description of command syntax for specifying a clock:

create clock -period period value [-name
clock name] [-waveform edge list]
[port pin list]

Note:

* period_value is mandatory and must be specified in ns. No clock is created
if the period is not supplied.

* clock_name is optional if port_pin_list is supplied.
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* edge_listis optional. If supplied, it has to contain exactly 2 edges to be
taken into account. The duty cycle information is added to the clock
constraint.

* port_pin_list may contain either zero names or one name.

Valid Command Examples:
create_clock -period 5 - name CK1
create_clock -period 4 -name CK1 -waveform {0 2}

create_clock -period 11 -name CK1 -waveform {0 2 5 7} (valid, but
the waveform is ignored.)

create_clock -period 6 [get_ports CK1]

create_clock -period 2 -name CLOCK [get_ports ck1] (valid, but
the name of the clock will be ck1 and not CLOCK).

Invalid Command Examples
create_clock -period 10 (No name is supplied.)

create_clock -period 3 [get_ports {CK1 CK2}] (There is more than
one name in the port_pin_list.)

create_clock -period 7 -name ck [get_ports {clk1 clk2}]
set_max_delay
Supported Arguments:
[-from from_lisA]
[-to to_/isA)
delay_value
Note:
* from_list is mandatory.
* to_/Jistis mandatory.
Valid Command Examples:

set_max_delay -from [get_ports data2] -to [get_ports {outl
out2}] 9

Invalid Command Examples
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Tcl Commands for Timer

set_max_delay -from [get_ports {IN10 IN11}]5 (The to_list is not
supplied.)

Not all object and design constraint commands are supported in Designer.
There are limitations on SDC support. Refer to the latest Designer series
Release Notes for latest supported Object Access, Design Constraints, and
Supported Features.

Naming Conventions: No wild cards. The * and ? characters cannot be
used in the object names. The timing graphical interface, Timer, displays
internal Actel port names. While the internal Actel netist prevents special
characters from being used, in the case whete the internal name is different
from the “uset” netlist, there may be discrepancies in the GUI. These could
also be different from the names in the SDC files.

Multiple Files: All the constraints have to be imported from a single SDC
file. If a second file is imported, the previous constraints are discarded.

Object Access Commands: Only get_poris and get_clocks ate suppotted.

Timing Constraints: Only create_clock and set_max_delay are supported.

Icl Commands for Timer

timer_remove_all_constraints

This is equivalent to executing the Remove All Constraints command in the
Edit menu.

timer_commit

This is equivalent to executing the Commit command in the File menu. This is
needed after all Timer commands to save changes made in Timer.

timer_restore

This restores previous committed constraints.

timer_set_maxdelay

This is equivalent to adding a maximum delay constraint in the Path/Set grid.

Syntax:
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timer set maxdelay -from “pinl” -to “pin2” -unit “ns|ps”
-delay delay

timer_get maxdelay

This occurs at the initiation of Timer. All maximum delay constraints are
displayed in the set grid.

Syntax:

timer get maxdelay -from “pinl” -to “pin2”

timer_setenv_clock_freq

This is equivalent to setting a required clock frequency in the Clocks tab (in
Mhz).

Syntax:

timer setenv_clock freg -clock “name” -freqg frequency

timer_setenv_clock_period
This is equivelant to setting required clock period in the Clocks tab (in ns).
Syntax:

timer setenv _clock period -clock “name” -unit “ns|ps” -period
period

timer_add_clock_exception
This is equivalent to adding a clock exception in the Clocks tab.
Syntax:

timer_ add clock exception -clock “name” -pin “pin” -dir ( from
| to)

timer_remove_clock_exception
This is equivalent to removing a clock exception in the Clocks tab.
Syntax:

timer remove clock exception -clock “name” -pin “pin” -dir
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(from | to )

timer_add_stop
This is equivalent to adding stop points on the Breaks tab.
Syntax:

timer add stop -pin “pin”

timer_add_pass
This is equivalent to adding a pass pin on the Breaks tab.

timer add pass -pin “pin”

timer_remove_stop
This is equivalent to removing a stop point on the Breaks tab.
Syntax:

timer remove stop -pin “pin”

timer_remove_pass
Syntax:

timer remove pass -pin “pin”

timer_get path_constraints

This is equivalent to displaying all the paths that have a max delay in the set
grid.

timer_get _clock_constraints

This is equivalent to displaying the required clock frequency (clock constraint)
for the clock input.

Syntax:

timer get clock constraints -clock “name”
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timer_get clock_actuals

This is equivalent to finding the actual clock frequency. Occurs when timer is
initiated.

Syntax:

timer get clock actuals -clock “name”
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timer_get path

This is equivalent to clicking on a path in the Set grid to display paths in the

Paths grid.
Syntax:
timer get path -from “pinl” -to “pin2”
-exp ( no | yes )
-sort (actual | slack)
-order ( long | short )

-case ( worst | typ | best )
-maxpath number

-maxexpath number

-mindelay delay

-maxdelay delay

-breakatclk ( no | yes )
-breakatclr ( yes | no )

Icl Commands for PinEdit

pin_assign

This is equivalent to assigning a pin. This assigns the pin, but does not fix its
assighment.

Syntax:
pin _assign [-nofix] -port <portname> -pin <pin number>
pin _assign -port <port name> [-iostd <i/o standard>]
[-iothresh <i/othreshold>] [-outload <output load>]
[-slew <High | Low>][-res pull <None | High | Low>]
Arguments for a given port:
-iostd

Allows to set the I/0 Standard

-iothresh
Allows to set the I/O Threshold

—-outload
Allows to set the Output Load, also called Loading for some
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-slew
Allows to set the Slew

-res_pull
Allows to set the Resistor Pull, also called Power Up State for
some families.

pin_commit

This is equivalent to committing all changes in PinEdit. This is needed after all
pin commands to save changes.

Syntax:

pin_commit

pin_fix

This is equivalent to fixing a pin assignment.
Syntax:

pin fix -port <portname>
pin fix all

pin_unassign
This is equivalent to unassigning a pin.
Syntax:

pin_unassign -port <portname>

pin_unassign_all
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pin_unfix
This is equivalent to unfixing a pin assignment.
Syntax:

pin_unfix -port <portname>

pin_unfix all

Running Scripts from the Command Line

To execute a Tcl script file in Designer from the command line, type the
following at the command line prompt:

<location of Actel software>/bin/designer script:<filename>

where:

<location of Actel software> is the root directory in which you installed the
Actel software.

<filename> is the name, including a relative or full path, of the Tcl script
file you wish to execute.

To pass arguments from the command line to your Tcl script file, change the
script:<filename> to script:”<filename argl arg2 ..>”

where:
argl, arg2 and ... are arguments you are passing to the script file.
Note: The quotes are required when passing arguments to the Tcl script.

To access arguments inside the Tcl script, use $argv0 to access the Tcl script
filename.

Use the following command to access arguments from the command line:

[lindex $argv 0]
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Note: $argv0 is not the same as[lindex $argv 0]. Also, the number in the
previous command is the position of the argument on the command
line you are trying to access. Counting starts at 0.

Running Scripts within Designer

To execute a Tcl script file within Designer:

1. In the File menu, click Execute Script File. This displays the
Execute Script dialog box, as shown in Figure 3-1.

Execute Script [ %]

Script File: ||

Browse |

Arguments: I

Fiun Cancel | Help |

Figure 3-1. Excecute Script Dialog Box

2. In the Script File edit box, enter the name of the script file.
You can use the browse button to bring up a file dialog browser and select
the script file from that dialog box.

3. Enter arguments you wish to pass to your Tcl script in the
Arguments edit box. For information about accessing arguments
passed to a Tcl script, see page 113.

4. Click Run.

Recording Scripts

Designer can export a Tcl script file that contains commands executed in the
current session. You can then use this exported Tcl script to re-execute the
same commands interactively or in batch. You can also use this exported script
to become more familiar with Tcl syntax.
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To export a Tcl script from Designer:

1. In the File menu, click Script Files from the Export sub-
menu. The Export Tcl Script File dialog box is displayed, as shown in
Figure 3-2.

Export TCL Script Files EHE
Save jn: Ia designs j gl
4003

File name:

Save as type: ITEIL Seript Files [%.tcl) j Cancel |

Figure 3-2. Export Tel Script Files Dialog Box

2. Specify a filename.

3. Click Save. A Script Export Options dialog box is displayed, as shown in
Figure 3-3.

Script Export Options [ %]

™ include Commands from Current Design Onl

Filename Faormatting

" Relative filenames [default)

& Qualified filenames [full path; including directory name]

QK I Cancel | Help |

Figure 3-3. Script Export Options Dialog Box.
4. Check the Include Commands for Current Design Only

checkbox if you want to export commands relative to the
current design only. This only applies if you had open more than one

115



Chapter 3: Scripting

6.

design in your current session. If so, and you do not check this box,
Designer exports all commands from yout current session.

Select the radio box for the appropriate filename formatting.
If you want to export filenames relative to the current working directory,
select relative filenames formatting. If you want to export filenames that
include a fully specified path, select qualified filenames formatting,

Click OK. The Tdl sctipt file is exported to the specified filename.

Note: When exporting Tcl scripts, Designer always encloses filenames in curly

braces since this is portable and there are no variables used in the
generated Tcl commands.

Example Scripfts

Basic Design
Flow
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#Set up a new design
new_design -name “prepi” -family “54SXA”

#set device name, package name
set device -die "A54SX32A" -package "176 TQFP"

#set device speed and operating conditions
set device -speed "-1" -temprange "com" -voltrange

com
#import netlist and pin files
import -format "edif" -netlist naming "Generic" \
-edif flavor "GENERIC" {prepi.edn}
import -format "pin" {prepi.pin}

compile

#layout standard mode
layout -incremental "OFFE"

#extract sdf file
export -format "sdf" {prepi.sdf}

save design {prepi.adb}

close design



Command Line
Arguments fo
the Script File

Exception
Handling

Example Scripts

puts "Script name is $argv0" ; # accessing the scriptname
puts "first argument is [lindex S$argv 0]"

puts "second argument is [lindex $argv 1]"

puts "third argument is [lindex S$argv 2]"

puts "number of argument is [llength Sargv]"

set des name [lindex S$argv 0]
puts "Design name is $des name"

Note: The comment delimiter, #, must be the first character on a line or
the first character following a semicolon (in Tcl, commands are
separated by new lines or semicolons).

If you want to control the flow of the Designer software based on certain
conditions (e.g. success or failure of certain commands), you can use the tcl
built-in catch command as follows:

if { [ catch {open design $des name.adb} ] } {
puts "Cannot open $des name.adb"
export -format "log" -diagnostic S$des name.log"
exit 1

} else {

puts "Design $des_name.adb Successfully Opened"

## set layout mode to standard
layout -incremental "OFFE"

if { [ catch {layout} 1 } {
puts "Layout Failed"
export -format "log" -diagnostic S$des name.log"
exit 1

} else {

puts "layout successful"
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Extended
Layout
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export -format log "S$des name.log"

save design "$des name.adb";
close_design

These extended layout Tcl scripts force layout to run with an extended set of
parameters. These scripts cause the layout to run for a much longer period of
time in an attempt to achieve greater performance and routability.

The purpose of these scripts is to run multiple layout iterations on a design
using different initial seeds for the placer. Each script checks the timing report
for the best performance from all the runs, and saves that design.

The design must be completed through Compile.

Defaults: Run 5 Layout iterations with different placer seeds. Layout is done in
timing driven mode. Performance is measured using the default mode (highest
frequency of the slowest clock).

Arguments:

-n value

allows you to specify the number of iterations of layout. The maximum is 25
and the default value is 5.

-c clockname

allows you to specify the clock that will be optimized for the maximum
register to register delay.

Results:
With no clockname provided:

The iteration with the highest frequency of the slowest clock is chosen as the
best result. The design is saved with this result.

With clockname provided:



Example Scripts

The iteration with the minimum value of the maximum register to register delay
for the specified clock is chosen as the best result. The design is saved with this
result.

Running from the Designer GUI

Recommended for Windows users.

To run the script:
1. From the File menu, click Execute Script.

2. From the Execute Script dialog, use the file browser to select
the iterate.tcl script found in the script sub-directory under
the software installation directory.

3. Enter any of the optional parameters in the "Arguments"
field.

4. Click the Run button.
Running from the Command Line
Recommended for UNIX usets.
Additional Arguments:

—-adb filename

Specify the design file (.adb) on which to run the extended layout script.

To run the script:

1. From your command line shell, execute the following:

<location of Actel software>/bin/acttclsh <location of Actel
software>/scripts/sh_iterate.tcl -adb filename [-n value ]
[-c clockname]

2. The script runs the Designer software in batch mode and
report the results in the shell window.

3. On error, a non-zero value will be returned.
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Axcelerator
Script
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#Set up a new design

new design -name "multiclk" -family "Axcelerator" -path {.}
# Set device, package, speed grade, default I/0 standard and
operating conditions

set device -die "AX1000" -package "BG729" -speed "-3" -voltage
"1.5" -iostd "LVTTL" -temprange "COM" -voltrange "COM"

# Import the netlist

import -format "verilog" {multiclk.v}

# Compile the netlist

compile

# Import a PDC file

import aux -format "pdc" {multiclk.pdc}

# Run standard layout

layout -incremental "OFFE"

# Generate backannotated sdf and netlist file

backannotate -name {multiclk ba} -format "sdf" -language
"Verilog"

# Generate timing report

report -type "timing" -sortby "actual" -maxpaths "100"
{report timing.txt}

# Generate programming file

export -format "AFM" -signature "ffff" {multiclk.afm}
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Constraints in ProASIC and ProASIC =2
Devices

This appendix describes the constraints that can be used to guide place and
route, and to set optimization criteria for ProASIC and ProASICEUS devices.
These constraints may be the forward timing SDF file generated by the
synthesis tool. If the constraints are relative to the placement, the global
resources and the netlist optimization, they should be included in a file with the
.gcf extension.

ProASIC constraint files (GCF), which are imported using Designer, must use
the language and syntax described in this appendix.

Types of Constraints

Constraints are used to ensure that a design meets timing performance and
required pin assignments. The types of constraints that can be defined in a .gcf
constraint file include:

* Timing constraints

¢ Global resource constraints

* Netlist optimization constraints
* Placement constraints

¢ 1I/O constraints

ProASIC Timing Constraints

Timing constraints are used to ensure that a design meets the required timing
performance. Constraints can be entered using an ProASIC constraints file
(.gcf) or using an SDF path constraints file. These forward SDF files are
generated by synthesis tools. The two formats cannot be combined in one file.
However, SDF files and ProASIC (.gcf) constraint files can be used for the
same design. Place and Route considers timing constraints and attempts to
meet them.
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Timing
Constraints
Guidelines

Constraint File
Syntax

After routing, Designer displays messages to identify the constraints that
cannot be met.

To understand the complexity of a design and its performance, perform
placement and routing with no constraints to see if routing can complete
without constraints. If routing completes successfully, create the timing
annotation files and backannotate the post-layout delays to see if the physical
design meets timing requirements. If you are using a synthesis tool such as
Synopsys Design Compiler, Actel recommends that you use it to generate a
forward SDF file containing path constraints only.

If these requirements are not met, you can guide timing driven place and route
by forward annotating the SDF generated by the synthesis tool. Timing
constraints must be reasonable. Over constraining a design may result in
increased place and route run times, while not improving circuit performance.

A ProASIC constraint consists of a statement and an argument, terminated by a
semicolon. Statements are not case sensitive. However, cell instance, net, and
port names used as arguments may be quoted and are case sensitive. Except for
white spaces, all ASCII characters can be used. Comments are allowed in
constraints files and must be preceded by two forward slashes (//). Time values
are given in nanoseconds. When constraints are duplicated, the last one
specified for a specific item overwrites any previous similar constraints already
specified for the considered item.

Highlevel Timing Constraints
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create_clock

Use this statement to define clocks for the design. Multiple clocks can be
specified for a given design.

create_cl ock -period <period_val ue> {net nane| port nane}

Where “period_value” is the clock period in nanoseconds and
“netname | portname” is the name of the net through which the clocks gets
propagated or name of the external port.
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For example, the following statement creates a clock on external port “clk”
with a period of 25.0 nanoseconds.

create_cl ock -period 25.0 clk;

generate_paths

Use this statement to modify the way importer generates internal path
constraints for placer to do timing driven placement.

generate_pat hs [-cover_desi gn] [-max_paths <maxpat hs>
[-top <percentage>];

Where “-cover_design” indicates to Designer to use the “cover design”
algorithm instead of the default worst paths algorithm, “-max_paths” is the
maximum number of paths that will be generated (default is 20% of the
number of nets with minimum of 1000 or if cover_design is specified twice the
number of nets with a minimum of 1000), “~top” indicates the top percentage
of worst paths that will be generated (default is 20%).

For example, the following statement generates 4000 maximum paths using the
-cover_design algorithm.

gener at e_pat hs -cover_desi gn - max_pat hs 4000;

set _false_path

Use this statement to define false paths in the design. These paths will not be
considered in timing driven place and route system.

set _false_path [-fromfromport] [-through any_port] [-to
to_port];

Where “from_port” must be an input port of the design or a register or
memory instance output pin, “to_port” must be an output port of the design or
a register or memory instance input pin, “any_port” must be any instance pin.
Wildcards are permitted.

For example, the following statement sets all paths starting from “resetd”
which are going through instance “const2” as false paths.

set _false_path -fromresetd -through const2/*;
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set_input_to_register_delay

Use this statement to define the timing budget for incoming signals to reach a
register:

set _input_to_register_delay <delay> [-frominp_port];

Where “delay” is the timing budget for this input path, “inp_port” is a register
or memory instance output pin. Wildcards are permitted.

For example, the following statement specifies that the timing budget is 22
nanoseconds to the register from all inputs who’s names are starting with letter
‘(I”.

set _input_to_register_delay 22 -from|*;

set_multicycle_path

Use this constraint to define how many clock cycles a signal has to travel
through these paths. The budget of these paths will be a multiple of the period
of the clock controlling the from port.

set_multicycle_path <numcycles> -fromreg_port [-
through_any_port] [-to_port];

Where “num_cycles” is the number of clock cycles in which the signal needs to
propagate through the path, “reg_port” is a register of memory instance,
“to_port” must be an output port of the design or a register or memory
instance input pin, “any_port” must be any instance pin. Wildcards are
permitted.

For example, the following statement specifies it takes two clock cycles to reach
signals from instance pins /us/ul/dff*.q to instance pins /u4/ mem1/*D”.

set_multicycle_path 2 -from/us/ul/dff*.q -to /ud4/neml/*.D’

set_register_to_ouiput_delay

Use this statement to define the timing budget for outgoing signals to be
clocked out.

set _resgister_to_output_del ay <delay> -to out_port;



Timing Constraints

Where “delay” is the timing budget for this output path, “out_port” must be an
output port of the design. Wildcards are permitted.

For example, the following statement specifies the timing budget for clocking
out signals on output ports starting with “O” is 22 nanoseconds.

set _regi ster_to_output_delay 22 -to O,

Timing Constraints

net_critical_ports

Use this statement to specify a specific subset of critical ports on a net.

For example, the following statement identifies two inputs of the net “/ul/u2/
netl” that are more critical than all other connections on that net. All other
connections on the net will be buffered with a “BUF” cell that will be placed in
a tile to reduce fanout delay on the specified inputs:

net_critical _ports /ul/u2/netl nandbkl. A sigproc.C,

set _critical

Use this statement to specify critical nets and their relative criticality over other
critical nets.

set_critical criticality_nunber hier_net_nane
[,hier_net_nane .];

Where “criticality_number” is from 1 to 5 (1 being the default criticality for
every net and 5 the highest). “hier_net_name” is the full hierarchical net name.

For example, the statements below set the timing of “ul/u2/ netl” more
critical than “ul/u2/net5 and ul/u2/net3”:

set_critical 5 /ul/u2/netl;

set _critical 2 /ul/u2/net5, ul/u2/nets3;
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set_critical_port

Use this statement to identify design 1/O ports that have above-normal
criticality. The criticality number scales is the same for the “set_critical”
statement.

set _critical _port criticality_nunber signal_nane
[,signal _name .];
Where “signal_name” is the name of a user-defined signal associated with a

specific I/O pin on the patt.

For example, the following statement sets all nets associated with device ports
IOBus|[3] and IOBus|5] to have criticality 3:

set _critical _port 3 | QBus[3], |OBus[5];

set_max_path_delay

Use this statement to constrain the maximum delay on paths. The calculate
timing task will report a note in the timing report file if this delay is not met.

set _max_pat h_del ay del ay_val ue
hi er _inst_nane_.inst_port_nane
[,hier_inst_name .inst_port_nane , ..];
Where “delay_value” is a floating integer for delay in nanoseconds,

“hier_inst_name” is the hierarchical path to a cell instance, and
“inst_port_name” is a port name of a cell instance.

For example:

set _max_path_delay 12.5 "mult4/ mult/nand2_2".Y, "mult4/mult/

nand3_1". A "nmul t4/mul t/nand3_1".Y,"mul t4/ mul t/ nor2_2". A;

126



Global Resource Constraints

set_switch_threshold

Use this statement to specify the number of switches the router is allowed to
route a net through, before it has to insert an active repeater while routing the
specified net. The default for all nets is 8.

set_switch_threshol d <threshol d> <net _nane>;

Where “threshold” is a integer for the threshold, range 4 to 16, and
“net_name” is the name of the net(s) the threshold should be used for.
Wildcards are permitted.

For example:

set_switch_threshold 6 core/fsm state_1;

set_switch_threshold 6 core/fsnmstate_*;

Global Resource Constraints

Each ProASIC device includes four global networks that have access to every
tile. These four global networks provide high speed, low skew performance to
signals such as clocks and global reset.

Once the netlist is imported, Designer sets global resource parameters and
promotes the highest fanout nets to the remaining global resources unless the
“dont_fix_globals” statement has been specified in a constraint file. To do this,
the importer program demotes appropriate global cell instantiations in the
design netlist.

Note: When using the “dont_fix_globals” statement, global assignhments made
in the constraint files and design netlist will be honored (the constraint
file entries will take precedence).

These global resource parameters can be supplemented by including globalg
resource constraints in a constraint file. Global resource constraints can define
which signals are assigned to global resources and which signals cannot be
promoted to global resources. Global resource constraints can also override the
default action that selects high fanout nets for use by the global resources. If
global resources overrides the default action, assignments that do not include
any of the four highest fanout nets will generate a warning,
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While assigning signals to global resources, Designer considers this information
in the given priority:

1. “set_global” and “set_io statements”

2. Nets with the highest potential fanout above 32 (after removal of all buffers
and inverters).

3. Global cell instantiation in a netlist

Note: By default, a net with a fanout of less than 32 will not be promoted to
global automatically unless the “set_global” or “set_io” constraint
statements is used for this net. Users can override this threshold of 32 by
using the “set_auto_global_fanout” constraint statement..

Promote set_global
& set_io <global> constraint
nets to global nets

All globals
nets used

Vo

Identify highest
fanout nets exceeding
fanout of 32 & promote
them to remaining globals nets

Y

Al globals
nets used

y o

Promote Global Pad
Instantiation to
Globals

FINISH

Figure 3-4. Global Resource Promotion Scheme
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Global Resource Constraints

The following section describes the global resource constraints that can be set
in your .gcf file.

set_auto_global

Use this statement to specify the maximum number of global resources to be
used. The tool assigns global resources to high fanout signals automatically.

If the user specifies a number that exceeds the actual number of global
resources available in the device, the checker ignores the statement. If the user
specifies 0, no automatic assignment to global resources will take place.

set _aut o_gl obal nunber ;

For example, the following statement specifies that of the possible four global
nets available, the tool can automatically promote only two high fanout nets:

set _auto_gl obal 2;

set_auto_global_fanout

Use this statement to set the minimum fanout a net must have to be considered
for automatic promotion to a global. By default this is set to 32.

set _aut o_gl obal _f anout nunber

For example, the following statement determines that a net must have at least a
fanout of 12 before the checker program will consider it for automatic
promotion to a global resource.

set _aut o_gl obal _fanout 12;

set_global
Use this statement to classify nets as global nets.

{ set_global } hier_net name[, hier net name ...]

For example:

set _global ul/u3/net_clk, u3/ul/net_7;
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set_noglobal

Use this statement for classifying nets to avoid automatic promotion to global
nets.

{ set_noglobal } hier_net_nane [ , hier_net_nane ...];

For example:

set _nogl obal u2/u8/net_14;

If the net was previously assigned to a global resource, this statement will
demote it from the global resource.

dont_fix_globals

Use this statement to turn off the default action that automatically corrects the
choice of global assignment to use only the highest fanout nets.

dont _fix_gl obals;

use_global

Use this statement to guide place-and-route to route the net using the specified
global spine from the global network.

use_gl obal spi ne net naneg;

Where “spine” is one of the spines T1 to T<n> or B1 to B<n>, “netname” is
the name of the net. See table for a summary of available spines.

Table A-1. Global Spine Usage”

Device Spine
T1 to T3
A500K050
B1 to B3
T1to TS
A500K130
B1 to B5




Global Resource Constraints

Table A-1. Global Spine Usage”

Device Spine

T1 to T6
A500K180

B1 to B6

T1 to T7
A500K270

B1 to B7

T1to T3
APAO075

B1 to B3

T1 to T4
APA150

B1 to B4

T1 to T4
APA300

B1 to B4

T1 to T6
APA450

B1 to B4

T1 to T7
APAG00

B1 to B7

T1 to T8
APA750

B1 to B8

T1 to T11
APA1000

B1 to B11

a. Note that T1 and B1 are the leftmost top and bottom global
spines, respectively.
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This statement instruct the placer to place the driver cell of the net close to the
indicated spine and place all other cell instances connected to that net within
the spine region. Then the router will be instructed to route this net through
the specified global spine resource.

For Example, the following statement specifies that the net u3/ul/clk should
be routed using the global spine B3.

use_gl obal B3 u3/ul/clk;

Netlist Optimization Constraints
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Netlist optimization attempts to remove all cells from a netlist that have no
effect on the functional behavior of the circuit. This reduces the overall size of
a design and produces faster place and route times. This optimization is based
on the propagation of constants and inverter pushing and takes advantage of
inverted inputs of the basic logic elements. Refer to the ProASIC 500K Family
Data Sheet for detailed information.

Netlist optimization can be controlled by including netlist optimization
constraints in constraint files submitted to Designer.

By default all optimizations will be performed on the netlist. To control the
amount of optimization that takes place, netlist optimization constraints can be
used. Netlist optimization constraints can turn off all optimizations or disable
the default action that allows all optimizations to limit the type of optimizations
performed. The constraints can also define a maximum fanout to be allowed
after optimizations are performed and isolate particular instances and
hierarchical blocks from the effect of optimization.

After completion of netlist optimization, the design is a functionally identical
representation of the design produced internally for use by Designer. View the
design’s layout after successful placement and routing. After optimization, a
number of instances that do not contribute to the functionality of the design
may have been removed.

To keep the SDF file consistent with the original input netlist, deleted cells are
written with zero delay so that backannotation is performed transparently.
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Netlist Optimization Constraints

The following netlist optimization options are available for all netlist
optimization constraints.

+ buffer - removes all buffers in the design provided that the maximum fanout
is not exceeded.

* const - replaces all logical elements with one or more inputs connected to a
constant (logical “1” or “0”) by the appropriate logic function. If the
replacement logic function is identified as an inverter or buffer, that element
is removed.

+ dangling - recursively removes all cells driving unconnected nets.

* inverter - removes all inverters in the design provided that the maximum
fanout is not exceeded.

The following sections describe the netlist optimization constraints that are
available.

dont_optimize

This statement turns off all netlist optimizations. When followed by one or
more of the netlist optimization options, this statement turns off the named
optimization option.

dont _optimze [{ inverter buffer const dangling}];

opftimize

This statement turns on all netlist optimizations (the default mode). When
followed by one or more of the netlist optimization types, this statement
enables only the named optimization(s).

optimze [{ inverter buffer const dangling} ];

For example:

optimze buffer inverter;

set_net_region

This GCF constraint enables you to put all the connected instances, Driver and
all the driven instances, for the net(s) into the target rectangle specified in the
constraint. It puts the region constraint on all the connected instances, which
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will be processed by the placer. The global 10s are excluded from the region
constraints.

set_net_region (x1, y2, x2, y2) <net_nanme_wi | dcard>;

set_max_fanout

Use this statement to specify the maxFanout limit on the specific nets. Use
when optimizing the buffers and inverters. The buffers and inverters are not
removed if the fanout for the given net exceeds the given limit.

set _max_fanout NUMBER <net _nane_wi | dcar d>;

use_global

This statement allows you to give a rectangle of spine region which may
encompass more than 1 spine region.

use_gl obal B1, T3 <net_nane>;

For example, if you give the spine rectangle as B1, T3. The driven instances of
the given net get a region constraint which encloses the rectangle including the
spine rectangle B1, T1, B2, T2, B2, T3. It tries to place the driver as close to
center of the rectangle as possible.

You can specify the following type of rectangles:
1. Bn, Bm:n<=m will mean Bn, Bn+1, ... Bm
2. Tn, Tm:n<=m will mean Tn, Tn+1, ... Tm
3. Bn, Tm:n<=m will mean Bn, Tn, Bn+1,Tn+1 ... Bm, Tm
4. Tn, Bm : n<=m will mean Bn, Tn, Bn+1,Tn+1 ... Bm, Tm

dont_touch

This statement allows the user to selectively disable optimization of named
hierarchical instances. The wildcard “*” can be used to isolate all sub-blocks
under the named block.

dont _touch hier_net name|[, hier_net name ...];

For example:



Placement
Contraints

Package Pin
and Pad
Location

Netlist Optimization Constraints

dont _touch /U1l/ nybl ock/ *;

The statement in this example will enable only the buffer and inverter
optimization types and optimization will be done on all instances except those
contained in the block called /U1/myblock.

It is possible to use placement constraints to specify block-instance and macro
placement. Users can specify initial, fixed, region, and macro placements. Also,
placement obstructions (locations that are not to be used and thus to be keep
empty during placement instances) can be specified.

For example, a constraint that places two connected blocks close together
usually improves the timing performance for those blocks. Similarly, a
constraint that assigns an I/O pin to a particular net forces the router to make
the connection between the driving or receiving cell and the I/O itself.

Like all constraints, placement constraints limit Designert’s freedom when
processing the design. For instance, assigning a fixed location makes that
location unavailable during placement optimization. Such removal usually limits
the program’s ability to produce a chip-wide solution.

Creating the 1/0 Allocation Pin Map

If the printed circuit board (PCB) has been designed that will include the
ProASIC part, there may be a need to fix the pin assignments for the physical
design. The easiest way to do this is to use PinEdit. Refer to the PinEdit User’s
Guide for more information.

Generally, users will be concerned with the mapping of signals (ports) to the
pins of the selected package. However, users may want to control the allocation
of signals to particular pads. This is accomplished by assigning ports to the pad
location rather than to the package pin. Because all pads are pre-bonded to
package pins, the effect is to assign ports to package pins, with the emphasis on
pad location rather than package pin.

Pad location is described by the letters N (North), S (South), E (East) or W
(West) followed by a space and a number. This location code determines the
direction and offset of the pad with respect to the die.
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The top edge of the viewer contains the North pads and the right edge contains
the East pads. The number refers to the pad position along its edge. For
example, N 48 corresponds to the 48th pad along the North edge of the die.
Figure 4-2 on page 78 shows the numbering system used for pad location.

North

-

West East

Y
=\ 00— 0Odf»

—(a0—-0o|-

South
Figure A-1. Pad Locations

This section describes the types of individual placement constraints that are
available. Individual placement constraints can be useful if users want to force
certain critical blocks to be fixed locations, or guide the placement program for
the initial location of blocks.

set_empty_location
Use this statement to specify a location in which no cell should be placed.

set _empty_location ( x ,y);
set _enpty_location (Xy , Yo Xir s Yer )

Where x , y (required) are the (x, y) tile coordinates that specify the empty cell
location and x bl, y bl x tr, y tr (tequired) are the x, y tile coordinates for the
bottom left and top right corner of the region.

Note: Only white spaces are allowed between the coordinates.

For example, the following statement informs the placement program that
location (3, 7) is unavailable for cell placement:



Netlist Optimization Constraints

set_empty location(3,7);
set_empty location(113,160,80); //dont.use 33% tile on East

Side

sel_empty_io

Use this statement to specify a location in which no 1/O pin should be placed.
The location can be specified by side and offset or by name.

set _enpty_io { package_pin | pad_location};

For example, the following statement forces pin B5 and the pin associated with
the fourth tile on the North side to be empty:

set _enpty_io B5, (N, 4);

set _inifial _io

Use this statement to initially assign package pins to I /O ports or locate I /O
ports at a specified side of a device. The placer can reassign or relocate the cells
during placement and routing.

set_initial _io { package_pin | pad_location} io_port_nane
[, io_port name , .. 1;

Where “package_pin” is a package pin number for a specified I/O cell.

If you use “package_pin,” only one “io_port_name” argument is allowed
(required if no pin location is given). “pad_location” is one of N, S, E, or W,
followed by a pad location number on the chip; constrains the pin location of a
specified I/O cell to a specific pad location on the chip. Only one
“lo_port_name” argument is allowed (required if no package pin or side is
given). “io_port_name” (requited) is the name of an I/O pott to be assigned to
a package pin or located at a specified edge of a package.

The following example statement initially places the I/O associated with net
in3 to package pin All:

set _initial _io All in3;
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The following example statement initially places the I/O associated with net
in4 on the fourth tile on the North side:

set_initial _io (N 4) in4;

set io

Use this statement to either assign package pins to I/O ports or locate I/O
ports at a specified side or location of a device. This constraint is a hard
constraint and can not be overruled by the placer. This may have an impact on
the timing results of a design. If a hard constraint is not suitable, use the
“set_initial_io” constraint.

set _i 0 { package pin_name| location_definintion} ;

For example:

set_io A9 inil;

set_io (S,22) in2;

set_location

Use this statement to locate a cell instance at specified x,y coordinates. The
placer cannot relocate the cell instance during place and route.

set _location ( x,y) hier_inst_ name
set_empty_location (X bl ,y bl X tr ,Y tr ) hier_inst name/*;

Where x , y (required) are the (x, y) tile coordinates that specify the empty cell
location and x bl, y bl X tr, y tr (required) are the x, y tile coordinates for the
bottom left and top right corner of the region.

For example:

set _location (1,15) u4/u3/nand3_4;

set _location (1,1 32,32) datapath/*;
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set _initial_location

Use this statement to initially locate a cell instance at specified x, y coordinates.
The placer can relocate the cell instance during place and route.

set_initial _location ( x, y ) hier_inst_nane ;

Where x, y (required) are the x, y tile coordinates for the location of a specified
cell instance and “hier_insz_name” (required) is the hierarchical path to a cell
instance.

For example:

set _initial _|ocation (43,105) bk3/fp5/nand3_4;

This section describes the types of macro placement constraints that are
available. Macro placement constraints can be useful if users want to reuse a
previously produced placement for a subcircuit of a design or if the design is
using a predefined core. Use this statement to define the locations of a sub-
design as a macro so that users are able to reuse this placement in different
instantiations of the sub-design. The macro is defined in terms of individual
core placements. The hierarchical instance names, appearing in these
constraints, are considering the macro as the top of the design.

Macro

macro name (x1, yl x2, y2) {

nmacro_st at enent s

Where name is the macro name identifier, x1, y1 is the lower left coordinates of
the macro, and x2, y2 is the upper right coordinates of the macro.

For example:

macro mult (1,1 6,6) {

set _location...
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Now you can use the “set_location” or “set_initial location” statements to
place or initially place a sub-design instance by calling its macro and then
applying a translation and rotation. This statement has been extended to allow
you to initially place a sub-design instance by calling its macro and then
applying a translation and rotation.

set_initial _|ocation (x, y) hier_subdesign_inst name
macro_name [ t r ansf ornmati ons];

For example:

set _location (3,3) a/b mult flip Ir;

Whete “hier_subdesign_inst_name” is the hierarchical name of the instance of
the sub-design, x, y is the final location of the lower left corner of the macro
after all transformations have been completed, macro_name - is the name of
previously defined macro, and transformations are optional and any of the
following in any order:

« flip Ir - flip cell from left to right

* flip ud - flip cell from up to down

+ rotate 90 cw - rotate 90° clockwise

* rotate 270 cw - rotate 270° clockwise

* rotate 90 ccw - rotate 90° counter-clockwise

* rotate 180 ccw - rotate 180° counter-clockwise
* rotate 270 ccw - rotate 270° counter-clockwise

The transformations are processed in the order in which they are defined in the
statement.

For example:

set_initial _location (3,3) a/b mult flip Ir;



Constraint Quick Reference

Constraint Quick Reference

“create_clock” on page 122
“generate_paths” on page 123
“set_input_to_register_delay” on page 124
“net_critical_ports” on page 125
“set_critical” on page 125
“set_critical_port” on page 126
“set_max_path_delay” on page 126
“set_switch_threshold” on page 127
“set_auto_global” on page 129
“set_global” on page 129
“dont_fix_globals” on page 130
“use_global” on page 130
“dont_optimize” on page 133
“optimize” on page 133
“set_net_region” on page 133
“set_max_fanout” on page 134
“dont_touch” on page 134
“set_empty_location” on page 136
“set_empty_io” on page 137
“set_initial_io” on page 137
“set_io” on page 138
“set_location” on page 138

“set_initial_location” on page 139
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Constraint File Syntax Summary

This section summarizes the syntax used in the constraint file format.

Synfax This section describes syntax conventions for notation, user data variables, and
Conventions comments. Comments begin with double slashes (//) and ate terminated by a

newline character.

Table A-2. Syntax Conventions for Notation

Notation Description
item Represents a syntax item.
item := definition item is defined as definition.

item = deﬁnition] item is defined as either definition] or definition2.

ll= de ﬁl’ll tion2 (Multiple alternative syntax definitions are
allowed.)
[ itenr] item 1s optional.
. item is a list of required items. At least one item
{ item}
must appear.
Keywords appear in uppercase characters in
KEYWORD bold type for easy identification, but are not case
sensitive.
Represents a variable and appears in uppercase
VARIABLE characters for easy identification.
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Table A-3.

Constraint File Syntax Summary

Syntax Conventions for User Data Variables

Variable

Description

FILEIDENTIFIER

Represents a hierarchical filename.

IDENTIFIER

Represents the name of a design object. Can be a block,
cell instance, net, or port. IDENTIFIERS can use any
ASCII character except the white space and the slash (/).,
which is the hierarchical divider character (see QPATH
below). IDENTIFIERS are case sensitive.

POSFLOAT

Represents a positive real number; for example, 4.3, 1.15,
2.35.

POSNUMBER

Represents a positive integer; for example, 1, 12, 140, 64.
When representing time, POSNUMBER is expressed in
nanoseconds (ns).

QPATH

Represents a hierarchical IDENTIFIER. The levels of the
hierarchy are represented by IDENTIFIERS divided by a
slash (/). The QPATH hierarchical IDENTIFIER may ot
may not be quoted.

Syntax
Summary

constraint_file
constraint_statements

constraint_statement

= constraint_statements

== {constraint_statement}

= critical_port_statement

| dont_fix_statement

| dont_optimize_statement
| dont_touch_statement

| empty_io_statement

| empty_location_statement

| initial_location_statement
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create_clock_statement

critical_port_statement

dont_fix_statement

dont_optimize_statement

dont_touch_statement
empty_io_statement

empty_location_statement

generate_paths_statement

global_net_statement

| do_statement

| jtag_statement

| location_statement

| macro_define_statement
| max_fanont_statement

| net_criticality_statement
| net_critical_ports_statement
| net_delay_statement

| optimize_statement

| path_delay_statement

| read_statement

| timing_fanout_statement

:: CREATE_CLOCK -PERIOD POSFLOAT
{net_name| port_name}

:= SET_CRITICAL_PORT criticality_number
hier_inst_names;

== DONT_FIX_GLOBALS;

:=DONT_OPTIMIZE |{buffer inverter clocktree
resettree const dangling}|;

== DONT_TOUCH hier_net_names;

:= SET_EMPTY_IO pad_location_defs;

:= SET_EMPTY_LOCATION /ocation_def;
SET_EMPTY_LOCATION /ocation_region;

= GENERATE_PATHS |-
COVER_DESIGN] [-TOP POSNUMBER] [-
MAX_PATHS POSNUMBER];

= {SET_GLOBAL | SET_NOGLOBAL}

hier_net_names;
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initial_io_statement == SET_INITIAL IO ido_/location_def
io_port_names;
initial_location_statement := SET_INITIAL_LOCATION /ocation_def

hier_inst_names;

| SET_INITIAL_LOCATION /ocation_def

hier_subdesign_inst_name macro_name [transformations|;
lo_statement = SET_XO io_location_def io_port_names;
location_statement := SET_LOCATION /ocation_def hier_inst_name;

| SET_LOCATION /ocation_region
hier_name_wildeard;

| SET_LOCATION /ocation_def

bier_subdesign_inst_name macro_name [transformations]s

macro_define_statement := MACRO racro_name macro_location_def
{macro_statements}

macro_statements = {macro_statement}
macro_statement := SET_LOCATION /ocation_def hier_inst_nanze;
| SET_INITIAL_LOCATION /ocation_def

hier_inst_name,

| SET_EMPTY_LOCATION /ocation_def,

max_fanout_statement == SET_MAX_FANOUT POSNUMBER;

net_criticality_statement := SET_CRITICAL criticality_number
hier_net_names;

net_critical_ports_statement  ::= NET_CRITICAL_PORTS hier_net_name
critical_ports;

optimize_statement :=OPTIMIZE [{buffer inverter resettree clocktree const
dangling}]s

path_delay_statement == SET_MAX_ PATH_DELAY delay_valne
delay_path;

read_statement := READ [-FORMAT formai| [-ECO] file;

set_false_path_statement := SET_FALSE_PATH [-FROM portname]|
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[-THROUGH portnanze| [-TO portnanz|

set_input_to_register_delay_statemenet := SET_INPUT_TO_REGISTER_DELAY
delay_valne [-FROM port_name),

set_nmnlticycle_path_statemenet := SET_MULTICYCLE_PATH num_cycles |-
FROM port_name] [-TO port_name |-
THROUGH port_namel;

set_register_to_output_delay_statemenet ::=
SET_REGISTER_TO_OUTPUT_DEILAY
delay_value [-TO port_name)

set_default_swtich_threshold_statemenet ::=
SET_DEFAULT_SWITCH_THRESHOLD
POSNUMBER;

set_swtich_threshold_statemenet := SET_SWITCH_THRESHOLD
POSNUMBER hier_net_nanze,

use_global_statemenet := USE_GLOBAL global_region hier_net_nanme,
criticality_number := POSNUMBER

critical_ports = instance_port_name | , instance_port_name)
delay_path = instance_port_name [, instance_port_name|
delay_valne = POSFLOAT

Jfile = FILEIDENTIFIER

global_region :=T1 to T<n> | Bl to B<n>

Jormat := SDF | GF

hier_inst_name == QPATH

hier_inst_names = hier_inst_name |, bier_inst_name|
hier_net_name == QPATH

hier_net_names = hier_net_name |, hier_net_nanse)
bier_subdesign_inst_name == QPATH

instance_port_name = Dier_inst_name.port_name



to_location_def
io_port_names
10_port_name
location_def
location_region

transformation

macro_location_def

macro_narne

offset
package_pin
pad_location_defs
pad_location_def
pad_location
port_name

side

transformations

xgrid
ygrid

Constraint File Syntax Summary

u= side | pad_location | package_pin

do_port_name [, io_port_name]

IDENTIFIER

5= (0)
== (x1,y1  x2,y2)
== flip Ir
| flip ud
| rotate 90 cw
| rotate 180 cw
| rotate 270 cw
| rotate 90 ccw
| rotate 180 ccw
| rotate 270 ccw
= &Lyl x2,y2)
= IDENTIFIER
= POSNUMBER
= IDENTIFIER
= pad_location_def | , pad_location_def |
= package_pin | pad_location
= (side , offset)
== IDENTIFIER
=N|S|E|W
= fransformation
| transformation transformations
= POSNUMBER
= POSNUMBER
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Setting Up a Printer in UNIX

This appendix contains instructions on how to set-up a printer on Unix.

To specify available printers:

1. In the File menu, click Print. This displays the Print dialog box
(Figure B-1).

Print

HP Laserlet 51 PCLS |F

gt gt

x|
Figure B-1. Print Dialog Box

2. Click Properties. This displays the Printer Setup dialog box (Figure B-
2).

= einersew»

) (
EHP LaserJet SI PCL5 on FILE:

Figure B-2. Printer Setup Dialog Box
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3. Click Install. This displays the Printer Installation dialog box (Figure B-
3).

I. Frinter Insrallatian

Currently Installed Printers

HP LaserJel S1 PCLS on FILE:, brislal—pel —
HF | aserjet 11 PCLS an hristol-pel FILF:

HP LaserJel 1 PastSaipl on bristol, FILE:
HF | aserjet IF PostScript an brisiol FILF:
HP LaserJel HSi PostEeripl on bristol FILE: |
HF | aserjet 3000 Series on apple

Adel Printer. Lyismiss | Cancel

Figure B-3. Printer Installation Dialog Box

4. Click Add Printer. This displays the Add Printer dialog box
(Figure B-4).

I. Acdd Pririer
Prinkar Liovlces Current Part Liefinitlions
HE | asm el 55i - |mp=lp = mip
:-. eyrrs=lp =11 grns
HE Fassfel 11 PCT Carliidys hp? 500 _T=Ip =i hp? 500_1
HPF L asmi]sl 10 FOL [ |b2oaln=lp = b2ealon
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HPF L asmi]el U0 PostSeoripl Cartidge
HP Lassfel PO Carliidge

HPF L asmi]al 1 Postseripl Plus

HE Fasefel HI522 PosiSonipl Carliidye
HE Fasefel HI522 PosiSonipl Carliidye
HPF Laski]el NG FCT Canrides

Add Selected |

hawbk=lpr —id haek
i le=1 —i] BAYlW
mkly=Ip—d mkig?
ni=lp =il it

=g =i nd

Lefine New Part... Lismlss —

Figure B4. Add Printer Dialog Box

5. Specify the printer command by defining a new port.

The command used to send output to a specific printer depends on the
platform, printer, and how the printer is connected to your system. For
example, if a printer is connected directly to your system, the following

might be valid a print command:

Ip -d ps

If your printer is connected to a different system on your network, your

printer command will specify how to connect to that system. For example,



7.

8.

9.

if a printer is connected to the system bandit on your network, the following
might be a valid print command:

rsh bandit lp -d ps
A printer port is an alias for the print command.

To define a new port, click Define New Port. This displays the
Ports dialog box.

Type the port definition in the Edit Port edit box. For example,
suppose you have a two printers: ORION and SIRIUS. Your port
definitions may look like the following examples:

ORION=rsh bandit “Ip -d ps”
SIRIUS=rsh bandit “Ip -d ps -T pcl5”
LOCAL=Ip -d ps

In this example, both printers are connected to the system bandit, so the
print command is a remote shell command executed on bandit. ORION is
a PostScript printet, so the command 1p -d ps is executed on bandit to
print to ORION. SIRIUS , however, is a PCL5 printer, so the print
command executed on bandit to print to SIRUIS is Ip -d ps -T pcl5.
There is also an entry for a printer connected to your local system.

Your printer port can be any name you choose except FILE:, which is the
only reserved port name. It causes Designer to create a print file formatted
specifically for the specified printer type.

Add/Replace. The new portt is now included in the list of current port
definitions.

Select the printer from the Printer Device list box and the
desired port in the Current Port Definitions list box. If no
description matches your printer, contact Actel for a printer description
(PPD) file and install it in the <actel directory>/xprinter/ppds directory.

Click Add Selected and Dismiss. This will take you back to the Printer
Installation dialog box.

10. Click Dismiss. The Printer Setup dialog box is displayed.

Not that you've specified available printers, you can make one of them the
default printer.
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To specify a default printer:

1. Click the Properties button from in the Printer dialog box.

2. Click the Options button in the Printer Setup dialog box.
<display option dialog box>

3. From the Printer Name drop-down list, select the desired
printer and click OK.

4. Click Save on the Printer Setup dialog.

To set printer options:
* The specific options available vary between printers.
1. Click the Properties button in the Printer dialog box.

2. Set all fields to the desired values. The following table describes all
printer setup fields:

Table B-1. Printer Setup Options

Option Description

Specify whether to send output to a file or to a printer. If you
choose Printer Specific, you can send output to any available
printer. If the port is FILE:, Designer creates an output file
specifically for the specified printer type. If you choose
Generic (File Only), print output is sent to an Encapsulated
PostScript or generic PCL file.

Output Format

This field only appears if you select Output Format: Printer
Specific. It specifies the name of the default printer to send

Pri . . . . .
rnter print output to. Click the Options button to specify a different
printer.
This field only appears if you select Output Format: Generic
(File Only). Type the name of the print file you wish to create.
File Name To pipe print output to a command, type a | character as the

first character and then specify the command to pipe output to.
For example, to pipe output to the Ip command, enter the fol-
lowing: !lp -s ps.
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Table B-1. Printer Setup Options (Continned)

Option Description
EDPSE This field only appears if you select Output Format: Genetic
(File Only). Click this button to display a list of output file
PCL4 . -
PCL5 types and select the desired type. Available types are EPSF
’ (Encapsulated PostScript), PCL4, and PCL5.
Orientation Specify portrait or landscape.
To increase the size of the output, specify a value greater than
Seal 1.00. To teduce the size, specify a value less than 1.00. For
e example, a value of 2.00 would double the size of the output; a
value of 0.50 would reduce it by half.
Copies Specify the number of copies to print.

3. Click Options to set additional options, such as selecting a
new printer or changing the page size.

4. Set all options to the desired values. The following table describes
all printer options:

Table B-2. Additional Printer Options

Option Description

. Use to change the Printer on the Setup dialog. Click the down
Printer Name . . . .
arrow to display a list of available printers.

. Specify printer resolution. Values vary among different print-
Resolution pectty p ¥ g p
ers.

Page Size Specify page size. Values vary among different printers.

P . Specify tray where paper is located. Values vary among differ-
aper tray N - °
p Y ent printers.

5. Click Save to make your changes take effect and make them
the new default values, or click Apply to make your changes
take effect without changing the default values.
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Product Support

Actel backs its products with various support services including Customer
Service, a Customer Technical Support Center, a web site, an FTP site,
electronic mail, and worldwide sales offices. This appendix contains
information about contacting Actel and using these support services.

Actel U.S. Toll-Free Line

Use the Actel toll-free line to contact Actel for sales information, technical
support, requests for literature, Customer Service, investor information, and
using the Action Facts service.

The Actel toll-free line is (888) 99-ACTEL.

Customer Service

Contact Customer Service for non-technical product support, such as product
pricing, product upgrades, update information, order status, and authorization.

From Northeast and North Central US.A., call (408) 522-4480.
From Southeast and Southwest U.S.A., call (408) 522-4480.
From South Central US.A., call (408) 522-4434.

From Northwest US.A., call (408) 522-4434.

From Canada, call (408) 522-4480.

From Europe, call (408) 522-4252 or +44 (0) 1276 401500.
From Japan, call (408) 522-4743.

From the rest of the world, call (408) 522-4743.

Fax, from anywhere in the world (408) 522-8044.

Actel Customer Technical Support Center

Actel staffs its Customer Technical Support Center with highly skilled engineers
who can help answer your hardware, software, and design questions. The
Customer Technical Support Center spends a great deal of time creating
application notes and answers to FAQs. So, before you contact us, please visit
our online resources. It is very likely we have already answered your questions.
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Guru Automated Technical Support

Web Site

Guru is a web-based automated technical support system accessible through
the Actel home page (http://www.actel.com/guru/). Guru provides answers to
technical questions about Actel products. Many answers include diagrams,
illustrations, and links to other resources on the Actel web site.

Actel has a World Wide Web home page where you can browse a variety of
technical and non-technical information. The URL is http://www.actel.com.

Contacting the Customer Technical Support Center

Electronic Mail

156

Highly skilled engineers staff the Technical Support Center from 7:00 AM. to
6:00 P.M., Pacific Time, Monday through Friday. Several ways of contacting the
Center follow:

You can communicate your technical questions to our e-mail address and
receive answers back by e-mail, fax, or phone. Also, if you have design
problems, you can e-mail your design files to receive assistance. We constantly
monitor the e-mail account throughout the day. When sending your request to
us, please be sure to include your full name, company name, and your contact
information for efficient processing of your request.

The technical support e-mail address is tech@actel.com.



Telephone

Contacting the Customer Technical Support Center

Our Technical Support Center answers all calls. The center retrieves
information, such as your name, company name, phone number and your
question, and then issues a case number. The Center then forwards the
information to a queue where the first available application engineer receives
the data and returns your call. The phone hours are from 7:00 A.M. to 6:00 P.M.,
Pacific Time, Monday through Friday. The Technical Support numbers are:

(408) 522-4460
(800) 262-1060

Customers needing assistance outside the US time zones can either contact
technical support via email (tech@actel.com) or contact a local sales office.
Please see our list of Worldwide Sales Offices.
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Worldwide Sales Offices

Headquarters

Actel Corporation

955 Fast Arques Avenue
Sunnyvale, California 94086
Toll Free: 888.99. ACTEL

Tel: 408.739.1010
Fax: 408.739.1540

US Sales
Offices

California

Bay Area
Tel: 408.328.2200
Fax: 408.328.2358

Trvine
Tel: 949.727.0470
Fax: 949.727.0476

Newbury Park
Tel: 805.375.5769
Fax: 805.375.5749
Colorado
Tel: 303.420.4335
Fax: 303.420.4336
Florida
Tel: 407.977.6846
Fax: 407.977.6847
Georgia

Tel: 770.277.4980
Fax: 770.277.5896
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Illinois

Tel: 847.259.1501
Fax: 847.259.1575
Massachusetts
Tel: 978.244.3800
Fax: 978.244.3820
Minnesota

Tel: 651.917.9116
Fax: 651.917.9114
New Jersey
Tel: 609.517.0304

North Carolina
Tel: 919.654.4529
Fax: 919.674.0055
Pennsylvania
Tel: 215.830.1458
Fax: 215.706.0680
Texas

Tel: 972.235.8944
Fax: 972.235.9659

International Sales
Offices

Canada

235 Stafford Rd. West, Suite
106

Nepean, Ontario K2HIC1,
Canada

Tel: 613.726.7575
Fax: 613.726.8666

France
361 Avenue General de Gaulle
92147 Clamart Cedex

Tel: +33 (0)1.40.83.11.00
Fax: +33 (0)1.40.94.11.04

Germany
Lohweg 27,
D-85375 Neufahrn
Germany

Tel: +49.(0)81.659.584.0
Fax: +49.(0)81.659.584.10

Italy

Via dei Garibaldini 5
20019 Settimo Milanese
Milano, Italy

Tel: +39 (0)2.3809.3259
Fax: +39 (0)2.3809.3260

Japan

EXOS Ebisu Building 4F
1-24-14 Ebisu Shibuya-ku
Tokyo 150

Tel: +81 (0)3.3445.7671
Fax: +81 (0)3.3445.7668

Korea

30th floot, ASEM Tower,
159-1 Samsung-dong,
Kangnam-ku, Seoul, Korea
Tel: +82 (0)2.6001.3382
Fax: +82 (0)2.6001.3030

United Kingdom
Maxfli Court
Riverside Way
Cambetley, Surrey
GU15 3YL

United Kingdom

Tel: +44 (0)1276.401450
Fax: +44 (0)1276.401490
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