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Introduction

Thank you for purchasing Actel’s ProASICELS Starter Kit.

This guide %rovides the information required to easily evaluate the
ProASICELUS devices. This is the first release of the Starter Kit User’s Guide. The
most up-to-date version of this guide is available at:

http://www.actel.com/techdocs/manuals/default.as

Document Contents

Chapter 1 - Contents and System Requirements describes the contents of the
ProASICPEYS Starter Kit.

Chapter 2 - Hardware Components describes the components of the
ProASICEEUS Evaluation Board.

Chapter 3 - Setup and Self Test describes how to setup the ProASICELUS

Evaluation Board and how to perform a self test.

Chapter 4- Actel VHDL APA Design Flow introduces the design flow for
VHDL using the Actel Libero™ Integrated Design Environment (IDE) suite.

Chapter 5- Quick Start Tutorial contains a step-by-step tutorial.

Appendix A - Board Connections provides a table listing the board
connections.

Appendix B - Board Schematics provides illustrations of the ProASICELS
Evaluation Board.

Appendix C - Product Support describes Actel’s support services.

Document Assumptions

This user’s guide assumes:

* You intend to use Actel’s Libero IDE software.

*  You have installed and are familiar with Actel’s Libeto IDE 5.0 software.
*  You are familiar with the VHDL hardware description language.

* You are familiar with PCs and Windows operating systems.


http://www.actel.com/techdocs/manuals/default.asp
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Contents and System Requirements

This chapter details the contents of the ProASICELUS Starter Kit and lists the
power supply and software system requirements.

Starter Kit Contents

The starter kit includes:

Evaluation board - APA-EVAL-BRD075
Libero IDE Gold
FlashPro Lite

The ProASICEEUS. Starter Kit User’s Guide & Tutorial
Customer Letter
CD with design examples

Switching brick power supply, part number DTS090220U-P5P-SZ from CUI
INC

For the CD contents, review the ReadMe.doc file at the top level of the CD.
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Hardware Components

This chapter describes the hardware components of the ProASICELUS
Evaluation board.

ProASICELYS Evaluation Board

Figure 2-1 illustrates a top-level view of the ProASICES Eyaluation board.
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Figure 2-1. ProASI CEYS Epalnation Board: Top-Level VView




Chapfter 2: Hardware Components

The ProASICPIYS evaluation board consists of:
*  Wall mount power supply connector, with switch and LED indicator
* Jumper to select between 2.5V and 3.3V 1/O voltages

* Small program header (compatible with both FlashPro/FlashPro Lite and
Silicon Sculptor)

* 40MHz oscillator and manual clock option

* Eight LEDs (driven by outputs from the device)

* Jumpers (allow disconnection of all external circuitry from the FPGA)
* Four switches (provide input to the device)

For further information, refer to the following appendices:

Appendix A — Board Connections

Appendix B — Board Schematics

Power Supply

To use the ProASICEE Evaluation board with a wall mount power supply,
use the switching brick power supply that is provided with the kit. The power
supply is controlled by an On/Off switch. An LED DS9 indicates the presence
of a working wall mount supply.

* Use JP1 to select either 3.3V or 2.5V for the Device I/O Voltage.
* JP2 connects AGND to GND for the use of the PLL.
e JP3 connects AVDD to VDD for the use of the PLL.

Note: Alternatively, use the five pin header next to the power supply
connection to drive power to the board from a laboratory supply.

Programming Headers

A small form programming header, which is suitable for use with both the
FlashPro/FlashPro Lite and Silicon Sculptor 11, is supplied with the boatd. The

10



Clock Circuits

40MHz
Oscillator

Manual Clock

Clock Circuits

footprint for the large programming header is on the board, but has not been
populated.

When using FlashPro/FlashPro Lite, use the STAPL(.STP) file to program the
device. Silicon Scluptor II can be used for both bitstream (BIT) or STAPL
(.STP) files. However, the ISP programming adapter module SMPA-ISP-
ACTEL-3-KIT is required to use Silicon Sculptor 1T with the ProASICPLS
Evaluation board.

The ProASICELUS Evaluation board has two clock circuits, a 40MHz oscillator
and a manual clock.

The 40MHz oscillator on the board is connected to JP4. JP4 connects the clock
to pin 24 of the devices. Pin 24 is a global input pin. To use pin 24 for a
different clock signal, disconnect JP4.

To use a different Clock Frequency, purchase the Crystal from Epson
programmed to a variety of frequencies. The SG-8002JC40.000M-PCC from
Epson is also available through Digikey.

When activated, the manual clock button (PB1) lights DS10, the pulse
generated LED, and generates a pulse. This is connected to JP17. JP17
connects to pin 128 of the device. Pin 128 is a global input pin.

To use pin 128 for a different clock signal, disconnect JP17.

LED Device Connections

Eight LEDs are connected to the device via jumpers. If the jumpers are in
place, the device I/O can drive the LEDs. The LEDs change based on the
following output:

* A ‘1’ on the output of the device lights the LED.
* A ‘0’ on the output of the device switches off the LED.

11
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* An unprogrammed or tristated output may show a faintly lit LED.
Table 2-1 lists the LED/device connections.

To use the device I/O for other putposes, temove the jumpets.

Table 2-1. LED Device Connections

LED Device Connection
DS1 Pin 87
DS2 Pin 90
DS3 Pin 91
DS4 Pin 92
DS5 Pin 93
DS6 Pin 94
DS7 Pin 95
DS8 Pin 96

Figure 2-2 illustrates the location of the LED/device connections on the
ProASTICEEUS evaluation board.
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Figure 2-2. LED Device Connections



Switches Device Connections

Switches Device Connections

Four switches are connected to the device via jumpers. If the jumpers are in
place, the device I/O can be driven by the switches listed in Table 2-2.

* Pressing a switch drives a 1 into the device. The 1 continues to drive while
the switch is in place.

* Releasing a switch drives a zero into the device.
Table 2-2 lists the switch/device connections.

To use the device I/O for other putposes, remove the jumpets.

Table 2-2. Switch Device Connections

Switch Device Connections
SW1 Pin 55
SW2 Pin 63
SW3 Pin 69
SW4 Pin 79

Figure 2-3 illustrates the switch device connections.

Fignre 2-3. Switch Device Connections
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3

Setup and Self Test

This chapter outlines how to set up and test the ProASICEHS Eyaluation
Board.

Software Installation

The ProASICELUS Starter Kit includes the Libero™ Integrated Design
Environment (IDE) software (version 5.0). For Libero IDE software

installation instructions and license, refer to the Actel Installation and Licensing
Guide at:

http://www.actel.com/documents/install.pdf

This Uset’s Guide uses VHDL language. Please select “Install/Modify
VHDL”as shown in Figure 3-1 !

Note: The Libero Gold package includes Synplicity Synplify AE 7.3. In order to
setup the license you need to use LM_LICENSE_FILE variable. Please
see "Actel Installation and Licensing Guide" for more information,
which is available at:

http://www.actel.com/documents/install.pdf

However, in order to run Synplify for the first time, you need to run
Designer before running Synplify. Please copy the andgate.adb file from
the Starter Kit CD. Select Start>Program>Actel Libero IDE
v5.0>Designer v5.0 to open Designer. Select File>Open and browse the
andgate.adb file. This will activate the Synplify license. Then select
File>Exit to close.

Hardware Installation

FlashPro Lite is required to use the ProASICPLUS Searter Kit. For software and
hardware installation instructions refer the FlashPro Uset’s Guide at:

http://www.actel.com/documents/flashproUG.pdf

1. If the nser wants to use Verilog, he or she can follow the design steps but needs to write his or her own code.

15


http://www.actel.com/documents/install.pdf
http://www.actel.com/documents/flashproUG.pdf

Chapfter 3: Setup and Self Test

Testing the Evaluation Board

If the evaluation board is shipped directly from Actel, it contains a test program
that determines if the board works propetly.

To fest the evaluation board:

1. Connect the power supply to the board.

2. Turn on the ON/OFF switch.

3. Petform all the actions described in Table 3-1. For locations of the
switches mentioned in Table 3-1, refer to Figure 2-1 on page 9.

Figure 3-1. Libero 5.0 Installation

Actel Libero IDE ¥5.0 x|
Free Silver Edition [limited device suppaort] h.\
£ InstallModify Sikver {
-
Gold, Platinum, 45-day Evaluation [includes simulation)
7 InstalModify YHOL
 InstalModify Verilog Integrated Design Enviranment

Product and Licensing Infomation

" Goto Libero IDE website

< Back I Next > I Cancel

| rstallShield

Table 3-1. Evalnation Board

Action Result Pass/Fail
Press PB1 multiple times, but | Count sequence should be visible Pass
not too quickly on the LEDs
Press and hold SW1 All LEDs are unlit Pass
Press and hold SW2 All LEDs are lit Pass

16



Programming the Test file

Table 3-1. Evalnation Board

Action Result Pass/Fail

Count sequence runs while you

Press and hold SW3 . ’ Pass
hold the switch

Press and hold SW4 LED is lit/unlit alternately in a Pass
10101010 pattern

7 itch: 1 1-
Press any two switches simu Creates 2 00110011 pattern Pass
taneously

Programming the Test file

To retest the evaluation board at any time, use the test program to reprogram
the board. Use the zest.sp STAPL file or the sest.bit bitstream file. These files are
included on the Starter Kit CD.

This design is currently implemented for the APA075 package device. For a
device of a different size, it is possible to recompile the design into other device
sizes. For information about retargeting the device, refer to the Designer User’s

Guide at http://www.actel.com/documents/designerUG.pdf. The design files

are available under actelptj/eval in the Starter Kit CD.

For instructions on programming the device using FlashPro Lite, refer to the
FlashPro Users Guide at:

http://www.actel.com/documents/flashproUG.pdf

17
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Actel VHDL APA Design Flow

This chapter introduces the design flow for VHDL using the Actel Libero IDE
software suite. This chapter also briefly describes how to use the software tools
and provides information about the sample design. Figure 4-1 shows the
VHDL-based design flow.

Design Creation/Verification
WaveFormer Lite User
Testbench ‘ Testbench ‘
ACTgen

Macro Builder Stimulus Generation

HDL Editor

Synplify Functional Simulation
Syntﬁesis ModelSim
Design Synthesis & Simulator
ptimization Timing Simulation
DIF
ievlst
Design Implementation
1 Structural SDF
¥ HDL File
. | User Tools | Netiist
A >
E-0 (8| [l o el | D )
Flé?e PinEdit ChipEdit Timer
Compile Layout Bitstream 5.
Q > " U=g
Netlist Smart
Viewer Power Annotate
Programmin,
E‘ﬁg(stp/bh)g
Programming
Silicon Sculptor Il ‘ ‘ Flash Pro
nmnn
Actel
Device
System Verification Yoo

CLAM Designer

Figure 4-1. VVHDI_-Based Design Flow
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Design Enfry

18

The Libero IDE design flow has four main components:
* Design Entry
* Design Implementation

* Programming

Design entry consists of capturing a schematic representation of the design and
performing functional simulations with a test bench.
Design Capture

For schematic capture, Libero uses ViewDraw for Actel, which includes a
schematic editor. The schematic editor provides a graphical entry method to
capture designs. ViewDraw for Actel is the Libero integrated schematic entry
vehicle, supporting mixed mode entry in which HDL blocks and schematic
symbols can be mixed.

The ViewDraw wir file is automatically created after using the Save + Check
command in ViewDraw. This file is used to create the structural HDL netlist.

For more information on using ViewDraw for Actel, refer to the Libero User’s

Guide at http://www.actel.com/documents/liberoUG.pdf.
Adding ACTgen Macros

Use the ACTgen Macro Builder to instantly create customized macros and then
use ViewDraw to add these macros to a schematic. Alternatively, add the
ACTgen Macros in the HDL file.

Creating and Adding Symbols for HDL Files

Schematic users can encapsulate a HDL block into a block symbol.

To create a symbol:

1. Right-click the block in the Design Hierarchy window of Libero
IDE.

2. Click Create Symbol. Libero IDE generates a symbol for the selected
HDL block.


http://www.actel.com/documents/liberoUG.pdf

Design Implementation

The macro is accessible from the components list in ViewDraw for Actel.

Test Bench Generation

It is necessary to create a test bench and associate it with a project in order to
run a simulation. WaveFormer Lite from SynaptiCAD is the Libero IDE
integrated test bench generator. WaveFormer Lite fits perfectly into the Libero
design environment, automatically extracting signal information from HDL
design files, and producing HDL test bench code that can be used with any
standard VHDL or Verilog simulator.

WaveFormer Lite generates VHDL and Verilog test benches from drawn
waveforms.

Pre-Synthesis Simulation

Functional simulation verifies that the logic of a design is functionally correct.
Simulation is performed using the Libero integrated simulator, ModelSim for
Actel. ModelSim for Actel is a custom edition of ModelSimPE that is
integrated into the Libero design environment. ModelSim for Actel is an OEM
edition of Model Technology Incorporated’s (MTT) tools. ModelSim for Actel
supports VHDL or Verilog, but it can only simulate one language at a time. It
only works with Actel libraries and is supported by Actel.

Synthesis & Netlist Generation

After entering the design source, synthesize it to generate a netlist. Synthesis
transforms the behavioral HDL source into a gate-level netlist and optimizes
the design for a target technology.

For more detailed information on the above topics, refer to the Libero User’s

Guide at http:/ /www.actel.com/documents/liberoUG.pdf.

Design Implementation

During design implementation, Actel’s Designer places-and-routes the design.

Place-and-Route

Start Designer from Libero IDE to place-and-route the design.

19
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Timing Simulation

Perform timing simulation on the design after place-and-route in Designer.
Timing simulation requires information extracted and back-annotated from
Designer.

Optional Tools

The tools listed in Table 4-1 provide optional functions that are not required in
a basic design. Use these tools to perform static timing analysis, power analysis,
customize I/O placements and attributes, and view the netlist. After place-and-
route, perform the post-layout (timing) simulation.

Table 4-1. Designer’s User Tools

Designer User Tools User Tool Function
Timer Static timing analysis
SmartPower Power analysis
Netlist Viewer View your netlist and trace paths
PinEditor Customize I/O placements
Coae 110 o e s
1/0 Attribute Editor Customize 1/0O attribute

For more information on the tools described in the above section, refer to the

Designer User’s Guide at http://www.actel.com/documents/designerUG.pdf.

Programming

Program the device with programming software and hardware from Actel or a
supported 3rd party programming system. Refer to the Designer Users Guide,
Stlicon Sculptor User’s Guide, and FlashPro User’s Guide for information about
programming an Actel device.

These guides can be found at:

20
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System Verification

http://www.actel.com/techdocs/manuals/default.asp

System Verification

Use the CLAM diagnostic tool, available from Fs?, to perform system
verification on a programmed device. Refer to Technical Data For CLLAM ® System
for Actel FPGA Devices for information about using CLAM. This guide can be
found at:

http://www.actel.com/documents/CLAMActel.pdf

21
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Quick Start Tutorial

This tutorial illustrates a simple basic VHDL design for an APA Evaluation
Board. The design is targeted at the Actel ProASICEHES family. To show the
design in its simplest form, a simple andgate design is created in Actel’s Libero
IDE 5.0. The steps involved are:

Step 1 — Create a New Project

Step 2 — Perform a Pre-synthesis Simulation

Step 3 — Synthesize the Design in Synplify

Step 4 — Perform a Post-Synthesis Simulation

Step 5 — Implement the Design with Designer

Step 6 — Perform a Timing Simulation with Back-Annotated Timing
Step 7 — Generate the Programming File

Step 8 — Program the Device

Step 1 - Create a New Project

This step uses the Libero IDE HDL Editor to enter an Actel VHDL design.

To create the VHDL project:

1. Start Libero IDE by double-clicking the Actel Libero IDE icon on
the desktop.

23



Chapter 5: Quick Start Tutorial

2. From the File menu, select New Project. The New Project dialog box is
displayed, as shown in Figure 5-1.

New Project Wizard il
Welcome to the New Project Wizard %
9 This wizard creates a new Libero praject
. Start

Select Tools

Froject name: Iexample

Praoject location: IC'\Amelprj\EXﬁmple Browse

Add Files

Farmnily: A, *
Finizh

HOL type  Verilog

@ & VHDL e

<Back I R I Finigh | Cancel |

Figure 5-1. New Project Dialog Box

3. Enter example in the Project Name field.

4. In the Project Location field, click Browse to navigate to
C:\Actelprj.

5. Select P4 from the Family drop-down list.
6. Check the [’/HDL radio button in the HDL type field.

7. Click Finish. The project “example” is created and opened in the Libero
IDE.

24



Step 1 - Create a New Project

8. From the File menu, click New. This opens the New dialog box, as
shown in Figure 5-2.

MNews il
File Type: oK |
Schematic
ACTﬁen IMacro Cancal |
WHOL FPackage File Help |
Stimulus

Stimulus HOL File

Mame:

Iandgate|

Figure 5-2. New File Dialog Box

9. Select IYHDL Entity in the File Type field, enter andgate in the Name
field and click OK. The HDL Editor opens.

10. Enter the following VHDL file, or if this document is open in an
electronic form, cut and paste it from this document.

25
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-- AND Gate Tutorial for APA Eval uation Board
LI BRARY i eee;
USE i eee.std_logic_1164. ALL;

ENTITY andgate is

port (A, B : in std_logic;-- Data Inputs
QUTPUT : out std_logic); -- Qutput= A AND B
end andgat e;

architecture behaviour of andgate is

begi n

QUTPUT <= A AND B;

end behavi our;

11. From the File menu, click Save. The design file “andgate” will now

appear under the Design Hierarchy tab in Libero IDE. The file name



Step 1 - Create a New Project

“andgate.vhd’ is listed under HDL files in the File Manager tab in the
Libero IDE, as shown in Figure 5-3.

Figure 5-3. Design Hierarchy Tab and File Manager Tab

x|
- Default Configuration
-1 andgate (andgate vhd)
x|

- S3chematic Files
-%HOL Package Files
~HOL Files

~ACTgen M‘aCfDS
: "Implementa[jgn Files
e Stimulus File

Design Hierarchy File Manager I

12. Click the File Manager tab.

13. Right-click on andgate.vhd and run “check HDL”. This checks the syntax
of the andgate.vhd file. Before moving to the next section, please modify the
code if any errors are visible.

27
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Step 2 - Perform a Pre-synthesis Simulation

Import Signal
Information

28

The next step is simulating the RTL description of the design. First, use
WaveFormer Lite to create a stimulus for the design and then generate a test
bench for the design.

Creating Stimulus Using WaveFormer Lite

WaveFormer Lite generates VHDL test benches from drawn waveforms. There
are three basic steps for creating test benches using WaveFormer Lite and the
Actel Libero IDE software:

1. Import Signal Information
2. Drawing Waveforms

3. Export the Test Bench

To launch WaveFormer Lite and import signal information into it:

1. Double-click the WaveForm Lite icon in the Libero IDE, or right-
click the andgate file in the Design Hierarchy tab and select Create



Step 2 - Perform a Pre-synthesis Simulation

Stimulus. WaveFormer Lite launches, with the port signals appearing in the
Diagram window, as shown in Figure 5-4.

Figure 5-4. WaveFormer Lite Timing Diagram Window

™ Diagram - andgate_tbench.btim* -0 i‘
ﬁ Deloy | cetup | Soupl WY 4 | | 7RI | vl finvialf e [ ol HEX ad 2 ¥
5d Clock | Add Spacer | Hoid | Toxt | Mater |l —— | —— | =—]| = |==|-"|~ |}l = o -[aR
164.0ns|164.0ns|[0n ‘5UF\E ‘100ns |154ﬂ5 ‘ZUUHS ‘250!’13 |300n5 ‘350ns |
L - (T o P A P U 1
A -
B n

166.0ns|166.0ns||0ns

A,
B

The andgate design contains the following signals:
* A Input signal

* B Input signal

* OUTPUT Output Signal

29
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Drawing
Waveforms

30

To draw a Waveform:

The state buttons are the buttons with the waveforms drawn on their face:
HIGH, LOW, TRIstate, VALid, INValid, WHI weak high, and WLO weak low,
as shown in Figure 5-5.

Fignre 5-5. State Buttons

When a state button is activated, it is pushed in and colored red. The active
state is the type of waveform that is drawn next. To activate a state button, click
on it.

The state buttons automatically toggle between the two most recently activated
states. The state with the small red “I”” above the name will be the toggle state.
The initial activated state is HIGH and the initial toggle state is LOW.

Signal edges are automatically aligned to the closest edge grid when signals are
drawn using the mouse. Control the edge grid from the Options > Grid Settings
menu item.

1. Select the High state and place the mouse cursor inside the Diagram
window at the same vertical row as the signal name.

2.  Click the left mouse button. This draws a waveform from the end of the
signal to the mouse cursor. The red state button on the button bar
determines the type of waveform drawn. The cursor shape also mirrors the
red state button.

3. Move the mouse to the right and click again to draw another
segment.
To copy waveforms.

It is possible to copy and paste sections of waveforms onto (overwrite) or into
(insert) any signal in the diagram. To copy and paste waveform sections:

1. Select the names of the required signals. If no signals are selected, the
Block Copy command selects all the signals in the diagram.



Step 2 - Perform a Pre-synthesis Simulation

2. Select the Edit > Block Copy Waveforms menu option. This opens the
Block Copy Waveforms dialog box with the selected signals displayed in the
Change Waveform Destination list box.

Block Copy Waveforms 2| x|

”CHDDSE the Start, End, Place At units

& Time € Clock Cycles Cantrolling I vl

Start: Iﬂ ns & Irsert
End: I 109 i " Owarwrite
Flace At I 189 ns # of Copies: I 1

—Change Waveform Destination

& A ll

A A
B B
CUTRUT CUTRUT

oK I Cancel | Help

Figure 5-6. Block Copy Waveforms Dialog Box
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3. In the dialog, enter the values that define the copy and paste.

Select either Time or Clock cycle for the base units of the dialog;
Remember:

* When copying only signals (no clocks), time is the default base unit of the
dialog,

* When copying part of a clock, it is best to choose a clock cycles base unit
and choose the copied clock as the reference clock.

* If time is selected when copying clocks, the (end_time - start_time) must
equal an integral number of clock periods, and the place_at time must be
at the same clock period offset as the start_time.

* Start and End define the times of the block copy.
* Place Atis the time at which the block will be pasted.

* The Insert and Overwrite radio buttons determine whether the paste block
is inserted into the existing waveforms or overwrites those waveforms.

* The list box at the bottom of the dialog determines which signal the
copied waveforms will be pasted into.

To change this mapping:
¢ Select a line in the list box.

This places the destination signal in the drop-down list box on top of the
list box.

* Select another signal from the drop-down list box.
Each destination signal can be used only once per copy.

* Click OK to complete the copy and paste operation.

Export the Test In this step a stimulus file is created for the design and a test bench is generated
Bench using WaveFormer Lite. After exporting the testbench, perform a pre-synthesis
simulation using ModelSim.
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Step 2 - Perform a Pre-synthesis Simulation

To Create a Stimulus File and Generate a VHDL Testbench:

In this step, a design stimulus file is created using WaveFormer Lite. Following
the instructions in the previous sections, define values for the A input signal
(A), the B input signal (B), and the output signal (OUTPUT).

1. Following the instructions on the previous pages, create waveforms
for A and B, as described below:

Table 5-1.

A— low 0nS — 100 ns

high 100 nS — 1 us

B - low OnS — 300 ns

high 300 nS — 330 ns

low 330 nS — 1 us

This creates the waveform shown in Figure 5-7.

| 1efal | _'tﬂ
i1.0ng|0ns ‘WOOns |200n5 |300ns ‘400ns | |500n
1 L 1 1 1 1 1 1 1 L 1 1 1 L 1 1 1 L 1 1
A /
B [\

Figure 5-7. WaveForm Timing diagram
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After successfully creating the waveforms, select Save_4s from the File
menu. In the Save As dialog box, enter andgate_stim.btim as the file name
and click Save.

After saving the timing diagram file, select Export Timing Diagram As
from the Export menu.

Select “IVHDL. w/ Top Level Test Bench (*vhd)” in Files of Type and enter
andgate_stim.vhd for the file name, as shown in Figure 5-8.

Savein: I@stimulus ~| « @ ek @y

File name: andgate_stim.vhd

Sawe as type:

Cancel

Figure 5-8. andgate_stim.vhd

The WaveFormer Lite Report window displays the VHDL testbench with
a component declaration and instantiation inside.

Exit WaveFormer Lite (File > Exit). The Libero IDE File Manager tab
displays the stimulus files.

The design is ready to simulate under ModelSim.

To create a testbench using HDL editor:

Alternatively, create a testbench using the HDL editor. To create a stimulus file
with the HDL Editor:

From the File menu, select New. This opens the New File dialog box.

Select Stimulus HDL file from the File Type list, enter andgate_stim for the
name, and click OK. The file opens in the HDL Editor.



Step 2 - Perform a Pre-synthesis Simulation

3. Create the VHDL testbench and save it.

Note: Please use “testbench” as the entity name and follow Libero naming
convention. See Libero User’s Guide for more information

Pre-Synthesis Simulation

Once the test bench is generated, use ModelSim to perform a pre-synthesis
simulation.

To perform a pre-synthesis simulation:

1. Select a stimulus file. Right-click andgate in the Libero IDE Design
Hierarchy tab and select “Select Stimulus”, as shown in Figure 5-9.

=~ Default Configuration

e
) Cpen HOL file
Check HDL file
Create Symbol

'Goynthesize

Create Stmulus
Open Stimulus L

Run Pre-Synthesis Simulation

RLIN Diesigrier

Properties

Dezign Hierarchy IFiIeManager I

Figure 5-9. Selecting a Stimulus File
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The Select Stimulus dialog box shown in Figure 5-10 appears.

Select Stimulus il

Using the Add and Remove buttons,

listthe files you want to associate in the Associated Files listhox
Use the Up and Down buttons to specify the compilation order for the simulator.
The top level module should appear last in the list box.

Stimulus files in the project

andgate_stim.vhd

2] <]

Associated files: I

Add -
+ Remove |
oK |

Cancel Help

\

Stimulus files in the project:

andgate_stim.vhd

Fignre 5-10. Select Stimnlus Dialog Box

2. Select andgate_stim.vhd in the Project List box and click Add to add the
file to the Associated Files list.



Step 2 - Perform a Pre-synthesis Simulation

Click OK. A check mark appears next to Waveformer Lite in the Process
window, as shown in Figure 5-11.

= |
Current Project State: Pre-Synthesis |

= Deign Entry Utilities
HDL Editar
WiewDraw for Actel

FveFormer Lite Stimulus
b2l Sirn 5.7b Simulation
E-Irmplement Design
E|{-> Designer Place-and-Route
. viewLog File
!! Silicon Sculptor
Flash Fro
£ Silicon Explarer

Figure 5-11. Check Mark in Waveformer Lite

Double-click the ModelSim simulation icon in the Libero IDE
Process window, or right-click andgate in the Libero IDE Design
Hierarchy tab and select Run Pre-synthesis Simnlation, as shown in Figure
5-12.
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8- DE

fault Configuration

........ Fﬁ\lw

Open HOL file
Check HOL file
Create Symbol

Soynthesize

Create Stmulus
Open Stmulus 4
Select Stimulus

Run Pre-Synthesis Simulation

e
Run Desigrer

Propertes

Dezign Hierarchy IFiIe ILEIELE I
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Figure 5-12. Run Pre-Synthesis Simulation



Step 2 - Perform a Pre-synthesis Simulation

5. The ModelSim VHDL simulator opens and compiles the source files, as
shown in Figure 5-13.

=lolx|

Fle Edt View Comple Simuate Took Window  Hep

[ R 5 ] e 8 [ e[ oo b bk | @ B

Worksp 'ﬂlr
- - - - W = Loading ealiby grd

# ~ Loading entity ib33

# = Loading entity obJ3ph

# Modied Technology ModetSem ACTEL veom & fi_p1 Compuler 2003 0

6 Jun 12 2003

W = Loading packagn Sandard

# ~ Loading package #1d_logic 1164

# = Compiling enfity stimulus

W = Compsbng architectur: stmulatos of shmules

# ~ Compiling entiny testhench

# = Compiling architecture thgeneratedcode of testbench

# -~ Loading enbiby shrnulus

# = Loading entity andgate

W riamm 4 s prisnnth Instbench

ading C:fLibero/Modelwin3Zacoem/ ../ sid. standard
niZacoem]. jieee e

cbnnch{lbgenerstidendo)

wilus{ztimulabor)

# Loading C:/Libera/Model/winJ2acoem/../std texfic{body]

el wi oem/. fiesevinl_Sming(bod,

shrnule shmulusist Archibechune
sndgal | snadgalegd Arciibechune
B vables wiables Package
M vital_primiti... wital_primit.. Packoge
W wlal_timing  alal_tming Fackage
M retio et Package
M =td_logic 1 #d_logic_.. Packoge

kslundmd ondard Packoge

3 wital_prmitaesibiccy]
# Loading C:fLibero/Mddelwin32acoem/. Jactel fvhdlfopa vables

# Loading C/Libero/Mddal wind2acoem/../ actal fvhdlf apa. andZ(vital_
act)
# Loading C:fLibero/Molelwin32acoem/. factelfvhdlf opa pwr(vital_a

=
# Loading C:fLibero/Model win32acoem/. factelfvhdlfopa.gndivital_a

=)
I Lescling O Libaro Mol win32aenem) facti fvhdlfapa i3 ihatal_
(1=i]

# Losdin g CfLibero/Modey fwind2acoem/. / actel fvhdlf apa obdIph(vit

l_nct)
im [Filaz WSiIM 22| :
[Now: 1us Della: 0 \  [smfestbench \ y

stirnulusist.. Architecture
andgat.. andgate(d.. Architecture
M vtables wtahles Fackage
W vital_primiti... vital_primit..  Package
M vital_timing  wital_timing  Package
M textio textio Package
M std_logic_1... std_logic_.. Package
M standard standard Package

[# — Loading entity gnd

i# — Loading entity ib33

# — Loading entity ob33ph

# Model Technology ModelSim ACTELvcom b.7b_p1 Compiler 2003.0
£ Jun 12 2003

i# — Loading package standard

# — Loading package std_logic_1164

# — Compiling entity stimulus

# — Compiling architecture stimulator of stimulus

# — Compiling entity testbench

i# — Compiling architecture thgeneratedoode of testhench
# — Loading entity stimulus

# — Loading entity andgate

[# wsim -t 1ps presynth testbench

Figure 5-13. ModelSinm Main Window
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Once the compilation completes, the simulator simulates for the default
time period of 1000ns and a Wave window, shown in Figure 5-14, opens to
display the simulation results. Scroll in the Wave window to verify that the
design functions propetly.

=2l

Flle Edit WView Insert Format Tools Window

1000000 ps
0p

Figure 5-14. ModelSinm Wave Window

6. In the Modelsim window, select File > Quit to close the window.
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Step 3 - Synthesize the Design in Synplify

The next step is generating an EDIF netlist by synthesizing the design in
Synplify. For HDL designs, Libero IDE launches and loads Synplicity’s Synplify
synthesizer with the appropriate design files.

To create an EDIF netlist for the design using Synplify:

1.

In the Libero IDE, double-click the Synplify Synthesis icon in the

Libero IDE process window or right-click the andgate file under the
Design Hierarchy tab and select Synzhesize. This launches the Synplify
synthesis tool with the appropriate design files, as shown in Figure 5-15.

el andgate_synprj

"~ Synplify

Source Files

Synplicity

Simply Bettes Revsits

Result File
Change | andgate.edn

Target
Chmul Actel PA . APAIS | Std, maxten 12, report_path: 4000

Cancel |

N IS

Fi MH. 100 =
requency (MiHz) ]
Symbolic FSM Compiler =

Fursareze: Shiring P

Run Vot Ready ...

Figure 5-15. Synplify
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2. From the Project menu, select Implementation Options. The Options for
Implementation dialog box is displayed, as shown in Figure 5-16.

Options for mplementation: andgate - hdl
Dievices | Options Constsints | Implemeantstion Aesuls | Tising Fleport | WHOL | :
Tachom Pt Inpdsmertations
[Rcoel P ]| [apenms |
| - Dz M appang Diohons:
o] IRCTEE
Fiancid G 12
Heird bl 3o Farcat r
Wiso: reamber of ortical patha in 500 L]
:I
0 R
o opbon e & desonplion r_
I'I:‘ick J
Synplicity
T - T - |

Figure 5-16. Options for Implementation Dialog Box
3. Set the following in the dialog box:
* Technology: Actel PA (Set by Libero IDE)
e Part: APAQO75
* Fanout Guide: 12 (Default)
* Hard Limit to Fanout; Off (Default). This refers to the fanout limit.

Accept the default values for each of the other tabs in the Options for
Implementation dialog box and click OK.

4. In the Synplify main window, click Ruz. Synplify compiles and
synthesizes the design into a netlist called andgate.edn. The resulting
andgate.edn file is then automatically translated by Libero into a VHDL
netlist called andgate.vhd.

The resultant EDIF and VHDL files are displayed under the
Implementation Files in the File Manager tab of Libero IDE.

Note: If any errors appear after clicking the Run button, edit the file using
the Synplify editor. To edit the file, double-click the file name in the
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Step 4 - Perform a Post-Synthesis Simulation

Synplify window. Any changes made here are saved to the original
design file in Libero IDE.

5. Save and close Synplify. From the File menu, click Exi to close Synplify.
Click Yes to save any settings made to the andgate.pry in Synplify.

Step 4 - Perform a Post-Synthesis Simulation

The next step is simulating the VHDL netlist of the andgate using the VHDL
testbench created in “To Create a Stimulus File and Generate a VHDL
Testbench:” on page 33.

1.  Click the ModelSim Simulation icon in the Libero IDE Process
window, or right-click the andgare file in the Design Hierarchy tab and
select Run Post-Synthesis Sinulation. This launches the ModelSim Simulator
which compiles the source file and test bench.

Once the compilation completes, the simulator runs for 1000 ns and a Wave
window opens to display the simulation results.

2. Scroll in the Wave window to verify that the andgate works correctly.
Use the zoom buttons to zoom in and out as necessary.
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Step 5 - Implement the Design with Designer

After creating and testing the design, the next phase is implementing the
Design using the Actel Designer Software.
1. Double-click the Designer Place and Routeicon in the Libero IDE Process

window, or right-click the mouse on andgate in the Design Hierarchy
tab of the Design Explorer Window, and select Run Designer. Actel’s

Designer application opens and the design file is read in.

Creatad & new design.
TBA_NAN

E' set to "andgate_ba'
"OESDIR' wet ta CifActelprifexssple/designer”
5 IR® #et to ‘Ci/Actelprifsxample/designes”
TBA_NETLIST _ALgO" rir

"EDNINFLAVOR' wet

"HETLIST MAMING_STYLE

*EXDORT_ETATUB_REPORT

The Import command succesded ( 00:00:01 )
Design saved to File andgate.adb,

The Executs Script command succeaded { 00:00:04 )

Figure 5-17. Designer
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Step 5 - Implement the Design with Designer

Compile the design.

From the Tools menu, select Device Selection. This opens the Device
Selection Wizard shown in Figure 5-18.

Device Selection Wizard =

Family: pa
Die Package

Speed: Die Yoltage

ISTD 'l |2.5 'l

Cancel | < Back I Mext > I Help |

Figure 5-18. Device Selection Wizard

Select APA075 in the Die field and select 208 POFP in the package field.
Accept the default speed grade and die voltage and click Nexz.

Complete the remaining fields and click Finish. Double-click the Compile
icon.

Designer compiles the design and shows the utilization of the selected
device. Also, note that the Compile icon in Designer turns green indicating
that the compile has successfully completed.
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3. PIN Assignment

Once the design compiles successfully, use the PinEditor tool to drag and
drop the placement of pins and fix pin locations for subsequent place-and-
route runs.

1.) Click the PinEditor user tool. This opens the PinEditor window
inside the MultiView Navigator window..

 MultiView Navigator [andgate *] - [Pin€dtor] =101 x|
Tl B Vew Logc Peckage Took Window Meb =151 x|
& - MY FRAE T @8 d T W S f

Th Loged
I A pad
O 8 pad
{F outPur
S8 (1)1 PUT_pol

A [ k] output { Errors }, Warrings J, info J Find 1 [
Top View [FAM: pa [DIE: APADTS. PACKAGE: 208 POFF

Figure 5-19. PinEdit Window
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Step 5 - Implement the Design with Designer

Please Follow the steps below fo assign the pins:

2.) Select port tab in the MultiView Navigator window as shown in

Figure 5-20 below
Fignre 5-20. Selecting Port Tabs in PinEditor Window

©: Multiveen Navigator [andgate *] - [Pinlditor] =10 X
T Fle Edt View Loge Package Teok Window Hep =181
@ 8 o

4| P || RRAE OB 8 F G Ll

N o

[T e T\ utpun [Ervors J, wierings P ook J_ e 1]

e 62 (32, 1) Tops omer [FAME: i [DIE: APALITS, PACKAGE: 208 PP

3.) Expand the ports by selecting the "+" sign in ports tab.

4.) Drag the port to the pin location.

Assign A to pin 55, B to pin 63, and the output to pin 87, as shown in Table

5-2.

Table 5-2.Pin Assignments

Signal Direction PIN
A Input 55 (SW1)
B Input 63 (SW1)
OUTPUT Output 87 (LED DS1)
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i¥iew Navigator [andgate] - [PinEditor]
Edt View Logic Package Tooks ‘Window Help

=2 Ports

e B A

oY ]

. b [N
REEg-)

Figure 5-21. PinEdit Window With Pins Assigned

5.) Once a pin number is assigned to all of the signals, select Commit
from the File menu and close the PinEdit window.

4. (Optional) Designer User Tools.

After successfully compiling the design, use the Designer Tools to view pre-
layout static timing analysis with Timer, set time constraints in Timer, and

use ChipEdit to assign modules. Access each of these functions by clicking
the required icon.

For more information on these functions, refer to the Designers User Guide
and online help. For this tutorial, no changes are made to the design.

5. Layout the Design.
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From Designer, click the Layout icon. This opens the Layout Options
dialog box shown in Figure 5-22.

x|

I Timing-Driven oK

¥ Fun Place Cancel

[" Flace Incrementally

T Lack Existing Placement (Fix) Help

¥ Fun Foute

[T Route Incrementally

[T Use Multiple Passes

Canfigure... |

Figure 5-22. Layout Options Dialog Box

Click OK to accept the default layout options. This runs the placer-and-
router on the design. The layout icon in designer turns green to indicate that
the layout has successfully completed.
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6. Back-Annotate the design.

From Designer, click the Back Annotate icon. This opens the Back-
Annotate dialog box shown in Figure 5-23.

Back-Annotate X|

Extracted files directory

armple/designer

Browse... |
Extracted file names: Cwtput farmat:
andgate_ba ISDF LI
— Simulatar language Export additional files
= Yerilog v hMetlist
& WHDLI3 I~ Fin
— Timing
O BPre-Layout & Post-Layout
— Status

Current directary:

IC:'\ActeIprj'\example‘-,designer

Speed | Temp. | “oltage
STD COkd  COb

0].4 I Cancel Help

Fignre 5-23. Back Annotate Dialog Box
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Accept the default settings and click OK. The Back Annotate icon turns
green.

Save and close Designer.

From the File menu, click Exzz. Click Yes to save the design before closing
designer. Designer saves all the design information in a *.adb file.

The file andgate.adb appears under the Designer Files of the File Manager tab
in Libero IDE. To reopen the file, right-click the file and select Open in
Designer.

Step 6 - Perform a Timing Simulation with Back-
Annotfated Timing

After completing the place-and-route and back annotation of the design,
perform a timing simulation with the ModelSim HDL simulator.

To perform a timing simulation:

1.

Click the ModelSim Simulation icon in the Libero IDE Process
window, or right-click the andgate file in the Design Hierarchy tab and
select Run Post-Layont Simulation.

This launches the ModelSim Simulator which compiles the back annotated
VHDL netlist file and test bench.

Once the compilation completes, the simulator runs for 1000 ns and a Wave
window opens to display the simulation results.

Scroll in the Wave window to verify that the andgate works correctly.

Use the zoom buttons to zoom in and out as necessary.
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Step 7 - Generate the Programming File

This step generates the necessary file for programming the ProASICEIUS ApA
Evaluation Board.

1. Right click andgate in the Design Hierarchy tab to open Designer.

2. Double-click the Bitstream icon in Designer, or select Exporz ->
Bitstream Files from the File menu. This opens the Generate Programming
Files: Bitstream Files dialog box, as shown in Figure 5-24.

Generate Programming Files: Programming File il

File type: Bitstream LI

Bitstream
—FlashlLock

&+ Mo locking (off)

" Use keyad lock it lengthis 20/hex chars)

SECUHTy ke I

Generate randorm key

" Use permanent lock

Dutput filename: I_;andgate_bit

Browse... |
(0] | Cancel | Help |

Figure 5-24. Bitstream File Dialog Box
3. Select STAPL from the File Type drop-down list box.

4. Select an Output File Name. Enter the andgate file name or select the
andgate file by clicking the Browse button. The Bitstream file dialog box
appears.
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5. Click OK. On successful completion, the Bitstream icon turns green. The

programming file is saved to the Libero IDE, appearing in the File Manager
under implementation files.

Note: The STAPL file header contains the security key.

Step 8 - Program the Device

Initial Setup

After generating the programming file, program the device using Actel’s
FlashPro Lite programmer.

Before performing any action with the FlashPro programmer, it must be
propetly setup. Please propetly connect the FlashPro ribbon cable with the
programming header and turn on the switch.

To setup FlashPro Lite:

1. From the File menu, click Connect. The FlashPro Connect to
Programmer dialog box displays, as shown in Figure 5-25.

Flash Pro: Connect ko Program x|

Part: M SJNZI—
Configuration: IPrD.&SIC PLUS vI
v wDDiL) |2.5
¥ vrp |1 £.2
¥ wEn m
V¥ wooP |25—:|

Figure 5-25. FlashPro: Connect to Programmer Dialog Box
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2. Inthe Portlist, select the port the FlashPro programmer is connected
to.

3. Inthe Configuration list, select ProASIC PLUS. FlashPro Lite does not
support ProASIC devices.

4. (Optional) Disable voltages from the programmer if they are available
on the board.

Flash Pro: Connect ko Program x|

Part: M SJNZI—
Configuration: IPrD.ﬂ.SIC PLUZ= vI
v wDDiL) |25—
¥ PP W
¥ PN m
Vwoor s 4

Conneck | Cancel I

Figure 5-26. Connect to Programmer Dialog Box for ProAST CELUS Dpiges

Note: To power-up the device from the board power supply, please
deselect VDD(L) and VDDP. VPP and VPN are required during
programming only and are supplied by the FlashPro programmer.
FlashPro Lite only supports ProASICEUS devices as shown in the
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Step 8 - Program the Device

FlashPro Lite Log window in Figure 5-27. Use FlashPro to program
ProASIC devices.

~loix
Fie Heip

@ |

File |
Actian |

——=
- — Flash Pro

Log | pevice hfo )

onnected ©O programmer on port lptl ;j
civer: 1.7.7 build 1
EOUEaEmelr Ferisl Humber: FPL11

Flash Fro Lite does not support ProASIC family, try using Flash Pro

E— -

Figure 5-27. FlashPro Lite 1.og Window
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5. Click Connect. A successful connect, or any errors, appear in the Log
window, as shown in Figure 5-28.

<o

_Fhrhb
=

Fie: |

Action:
Davice

L

Flash Pro

A —— ——
Log | Devicenfo |
Corpected To progreamnmer on port 1ptl
Oraver: 1.7.7 build 1

Frogramwsr Serial Wumber: FPLIL
Mote: Flash Pro lice does not have YDDF and VDDL driwer.

Figure 5-28. FlashPro Lite Successful Connection
Note: FlashPro Lite does not have VDDP and VDD drivers.

Analyze Chain To analyze the chain and select the device:

and D-e‘”ce 1. From the File menu, click Analyze Chain. Chain details appeat in the
Selection . . .
Log window, as shown in Figure 5-29. If any failures appear, refer to the
error and troubleshooting section of the FlashPro User’s Guide at:

http://www.actel.com/documents/flashproUG.pdf
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& actel Flash Pro 2 =10 x|

it i
File; |
o —
=7 Flash_Pro
Log | peviee e |
|

Contrected To programmer on porT lptl
river: 1.7.7 build 1
Frogeammer Serial Number: FPLLL

ote: Flash Fro Lite doss not have VDDP and VID deiwver.

alyzing chaih...
Found 9 1natructlon beglacer bits
Checking IDCODEs...

ewice 1: O01%C41CF Mfr: Acrel Pact: APAOTS _I

-

Figure 5-29. FlashPro: Analyzing Chain

2. Select the APA 075 device from the Device list. If only one device is
present in the chain, performing Analyze Chain selects that device

automatically from the Device list.

Loading the FlashPro Lite programmer uses a STAPL (*.stp) file to program the device.

STAPL File
To load the STAPL file:

1. Click the Open File button in the toolbar, or from the File menu,
click “Open STAPL file”.
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The Open dialog box appears, as shown in Figure 5-30.

x|
Lockir [0 dessrer ] BEER

&

[Deskiop

ﬁ

1 arcigarte it
|m] arespate stp

Wy Compiarn

Wy Metwork

Fiesof bype:  [aTap (*=tn)

File natme:

Files of type:  |sTapL (*=tpl

Figure 5-30. Open Dialog Box

Browse to the root folder of the project, select the STAPL file, and
click Open. The FlashPro software loads the file. The FlashPro Log
window displays a message indicating that the software has successfully
loaded, as shown in Figure 5-31.
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=)

e o
2

Fie: o Actelrexampleidesiperiandaste stp

Acion [QUERY _SECURITY ™

Devicadf: APADTS =] Flasn Pro
/ﬂ£|0ew=ummi

onnected TO programmer ohn port lpcl

river: 1.7.7 build 1

rogrammer Serial Numher: FPLLL

ote: Flash Fro Lite does not hawe VDDF and VDD driver.
alyzing chain...

Found 9 instruction regigter bits

Checking IDCODES. ..

Dewice 1: D19C41CF MEr: Adeel Part: APAODTS

OTAFL fLile loaded successiylly

A}

\
Log | Device Info
Connected to programmer on port lptl
Driver: 1.7.7 build 1
Programmer Serial Number: FPL11
Mote: Flash Pro Lite does not hawe VDDP and VDD driver.
hnalyzing chain...

Found 9 instruction register bits
Checking IDCODE=...

Device 1: 019C41CF Mfr: actel Part: APa075
STAPL file loaded successfully

Figure 5-31. STAPL file loaded successfully
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Selecﬁng an After loading the STAPL file, select an action from the Action list. See Table 5-
Action 3 for a definition of each action.

Table 5-3.Action Options

Option Action

Checks for security feature. If the device is pro-
grammed with the security feature, then this com-
QUERY_SECURITY mand exists with Read inhibit:1 Write inhibit:1. If
the security feature is not present, the values are
Read inhibit:0 Write inhibit 0.

ERASE Erases the device.

READ_IDCODE Reads the device ID code.

Verifies whether the device was programmed with
the loaded STPL file. If the wrong STPL file is
loaded, an Exit 11 result appears in the log window.

ERIFY
VERIF A successful operation results in Exit 0. This com-
mand resembles the checksum command of
anti-fuse product’s programming,
PROGRAM Programs the device.

Displays the serial number of the device, the Design
DEVICE_INFO Name that is programmed into the device, and the
checksum that is programmed into the device.

Programming To program the device:
the Device 1. In the Action list, select PROGRAM.
2. In the Device list, select the APA 075 device.

3. Click the Execute button in the toolbat.
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Step 8 - Program the Device

The Execute Action dialog box appears, as shown in Figure 5-32.

Execute Action ﬂ

@ W FIX_NT_ARRAYS
-

¥ IMITIALIZE
¥ Do _ERASE

¥ CHECK_SECURITY
[¥ Do PROGRAM

[¥ 0o YERIFY_BOL
¥ FROGRA LR
¥ POvYER._ Daiah

Reset | Cancel |

Figure 5-32. Excecute Action Dialog Box
All the steps of the programming sequence are listed. Optional steps appear

in bold. Grayed out options are required for programming and cannot be
changed.

Make the required selections and click Execute to start
programming. The progress of the programming action displays in the
Log window. The message 'Exit 0' indicates that the device has successfully
been programed, as shown in Figure 5-33.
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Chapter 5: Quick Start Tutorial

& actel Flash Pro = = 0] =]

Fie Help
=
File: [C\hctelpriexsmpleidesirenantdgate Hp

Aichion: EHDI'.-FH-M >, I

=F= "2 Flash Pro

| ceviea s |
An =xit code wall be returned upon completion. ﬂ

SERIAL# = DODES0EES1DDE0

FROGRAMMING AFRRY ... 100%

VERIFYING PROGRAMMED BITS... ... L00%
VERTFYING EFAZED BITS... ... Lighs

FASSED, EXIT O
Uperation completed in 00:01:44 b

Log | Device Info

ity exit code will be returned upon completion.

SERIAL# = 000650BES1DDSO

PROGEAMMING AFRAY ... 100%

VERIFTING PROGEAMMED BITS... ... l00%
VERIFTING ERASED BITS... ... 100%

PARSED, EXIT O
Operation completed in 00:01:41

Figure 5-33. Successfully Programmed Device

Note: Do not interrupt the programming sequence, it may damage the
device or programmer.

If you encounter any failures, please refer to the troubleshooting section of
the FlashPro Users Guide.
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Step 8 - Program the Device

s design uses an AND gate with inputs at pins 55 an and output at pin
Check This desig AND gate with inp pins 55 and 63 and output at pi
u ] [} 87. After programming the device, press switches SW1 (pin 55) and SW2 (pin
Functionality of After prog g the d p hes SW1 (pin 55) and SW2
Tutorial DeSign 63) at the same time, and LED DS1 (pin 87) should come ON.
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A

Board Connections

This appendix lists the pin assignments and board connections for the
ProASICEHYS Evaluation Board.

Table A-1. Board Connections

le;i:ll)er APA075 APA150 APA300 APA450 APAG600 APA750 | APA1000
1 GND GND GND GND GND GND GND
2 1/0 1/0 1/0 1/0 1/0 1/0 1/0
3 1/0 1/0 1/0 1/0 1/0 1/0 1/0
4 1/0 1/0 1/0 1/0 1/0 1/0 1/0
5 1/0 1/0 1/0 1/0 1/0 1/0 1/0
6 1/0 1/0 1/0 1/0 1/0 1/0 1/0
7 1/0 1/0 1/0 1/0 1/0 1/0 1/0
8 1/0 1/0 1/0 1/0 1/0 1/0 1/0
9 1/0 1/0 1/0 1/0 1/0 1/0 1/0
10 1/0 1/0 1/0 1/0 1/0 1/0 1/0
11 1/0 1/0 1/0 1/0 1/0 1/0 1/0
12 1/0 1/0 1/0 1/0 1/0 1/0 1/0
13 1/0 1/0 1/0 1/0 1/0 1/0 1/0
14 1/0 1/0 1/0 1/0 1/0 1/0 1/0
15 1/0 1/0 1/0 1/0 1/0 1/0 1/0
16 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
17 GND GND GND GND GND GND GND
18 1/0 1/0 1/0 1/0 1/0 1/0 1/0
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Table A-1. Board Connections

le::;)er APAO075 APA150 APA300 APA450 APAG600 APA750 | APA1000
19 1/0 1/0 1/0 1/0 1/0 1/0 1/0
20 1/0 1/0 1/0 1/0 1/0 1/0 1/0
21 1/0 1/0 1/0 1/0 1/0 1/0 1/0
22 Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp
23 1/0 1/0 1/0 1/0 1/0 1/0 1/0
(GLMX1) | (GLMX1) | (GLMX1) | (GLMX1) | (GLMX1) | (GLMX1) | (GLMX1)
24 GL1 GL1 GL1 GL1 GL1 GL1 GL1
25 AGND AGND AGND AGND AGND AGND AGND
26 NPECL1 NPECL1 NPECL1 NPECL1 NPECL1 NPECL1 NPECL1
27 AVDD AVDD AVDD AVDD AVDD AVDD AVDD
8 PPECL1 PPECL1 PPECL1 PPECLI1 PPECL1 PPECLI1 PPECL1
1/P) 1/P) a/p) 1/p 1/p) a/p) 1/P)
29 GND GND GND GND GND GND GND
30 GL2 GL2 GL2 GL2 GL.2 GL2 GL2
31 1/0 1/0 1/0 1/0 1/0 1/0 1/0
32 1/0 1/0 1/0 1/0 1/0 1/0 1/0
33 1/0 1/0 1/0 1/0 1/0 1/0 1/0
34 1/0 1/0 1/0 1/0 1/0 1/0 1/0
35 1/0 1/0 1/0 1/0 1/0 1/0 1/0
36 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
37 1/0 1/0 1/0 1/0 1/0 1/0 1/0
38 1/0 1/0 1/0 1/0 1/0 1/0 1/0

68



Table A-1. Board Connections

le)r:;)er APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
39 1/0 1/0 1/0 1/0 1/0 1/0 1/0
40 Vbpp Vppp Vbpp Vbpp Vbpp Vbpp Vppp
41 GND GND GND GND GND GND GND
42 1/0 1/0 1/0 1/0 1/0 1/0 1/0
43 1/0 1/0 1/0 1/0 1/0 1/0 1/0
44 1/0 1/0 1/0 1/0 1/0 1/0 1/0
45 1/0 1/0 1/0 1/0 1/0 1/0 1/0
46 1/0 1/0 1/0 1/0 1/0 1/0 1/0
47 1/0 1/0 1/0 1/0 1/0 1/0 1/0
48 1/0 1/0 1/0 1/0 1/0 1/0 1/0
49 1/0 1/0 1/0 1/0 1/0 1/0 1/0
50 1/0 1/0 1/0 1/0 1/0 1/0 1/0
51 1/0 1/0 1/0 1/0 1/0 1/0 1/0
52 GND GND GND GND GND GND GND
53 Vbpp Vppp Vbpp Vbpp Vbpp Vbpp Vppp
54 1/0 1/0 1/0 1/0 1/0 1/0 1/0
55 1/0 1/0 1/0 1/0 1/0 1/0 1/0
56 1/0 1/0 1/0 1/0 1/0 1/0 1/0
57 1/0 1/0 1/0 1/0 1/0 1/0 1/0
58 1/0 1/0 1/0 1/0 1/0 1/0 1/0
59 1/0 1/0 1/0 1/0 1/0 1/0 1/0
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Table A-1. Board Connections

le)ni':;er APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
60 1/0 1/0 1/0 1/0 1/0 1/0 1/0
61 1/0 1/0 1/0 1/0 1/0 1/0 1/0
62 1/0 1/0 1/0 1/0 1/0 1/0 1/0
63 1/0 1/0 1/0 1/0 1/0 1/0 1/0
64 1/0 1/0 1/0 1/0 1/0 1/0 1/0
65 GND GND GND GND GND GND GND
66 1/0 1/0 1/0 1/0 1/0 1/0 1/0
67 1/0 1/0 1/0 1/0 1/0 1/0 1/0
68 1/0 1/0 1/0 1/0 1/0 1/0 1/0
69 1/0 1/0 1/0 1/0 1/0 1/0 1/0
70 1/0 1/0 1/0 1/0 1/0 1/0 1/0
71 VbD Vbp Vbp Vbp Vbb VbD Vbp
72 Vbpp Vppp Vbpp Vppp Vppp Vbpp Vppp
73 1/0 1/0 1/0 1/0 1/0 1/0 1/0
74 1/0 1/0 1/0 1/0 1/0 1/0 1/0
75 1/0 1/0 1/0 1/0 1/0 1/0 1/0
76 1/0 1/0 1/0 1/0 1/0 1/0 1/0
77 1/0 1/0 1/0 1/0 1/0 1/0 1/0
78 1/0 1/0 1/0 1/0 1/0 1/0 1/0
79 1/0 1/0 1/0 1/0 1/0 1/0 1/0
80 1/0 1/0 1/0 1/0 1/0 1/0 1/0
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Table A-1. Board Connections

le)r:;er APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
81 GND GND GND GND GND GND GND
82 1/0 1/0 1/0 1/0 1/0 1/0 1/0
83 1/0 1/0 1/0 1/0 1/0 1/0 1/0
84 1/0 1/0 1/0 1/0 1/0 1/0 1/0
85 1/0 1/0 1/0 1/0 1/0 1/0 1/0
86 1/0 1/0 1/0 1/0 1/0 1/0 1/0
87 1/0 1/0 1/0 1/0 1/0 1/0 1/0
88 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
89 Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp
90 1/0 1/0 1/0 1/0 1/0 1/0 1/0
91 1/0 1/0 1/0 1/0 1/0 1/0 1/0
92 1/0 1/0 1/0 1/0 1/0 1/0 1/0
93 1/0 1/0 1/0 1/0 1/0 1/0 1/0
94 1/0 1/0 1/0 1/0 1/0 1/0 1/0
95 1/0 1/0 1/0 1/0 1/0 1/0 1/0
96 1/0 1/0 1/0 1/0 1/0 1/0 1/0
97 GND GND GND GND GND GND GND
98 1/0 1/0 1/0 1/0 1/0 1/0 1/0
99 1/0 1/0 1/0 1/0 1/0 1/0 1/0
100 1/0 1/0 1/0 1/0 1/0 1/0 1/0
101 TCK TCK TCK TCK TCK TCK TCK
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Table A-1. Board Connections

le::;er APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
102 TDI TDI TDI TDI TDI TDI TDI
103 T™MS TMS TMS TMS TMS TMS TMS
104 Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp
105 GND GND GND GND GND GND GND
106 Vpp Vpp Vpp Vep Vpp Vpp Vpp
107 VN VeN VeN VeN Ven VN VeN
108 TDO TDO TDO TDO TDO TDO TDO
109 TRST TRST TRST TRST TRST TRST TRST
110 RCK RCK RCK RCK RCK RCK RCK
111 1/0 1/0 1/0 1/0 1/0 1/0 1/0
112 1/0 1/0 1/0 1/0 1/0 1/0 1/0
113 1/0 1/0 1/0 1/0 1/0 1/0 1/0
114 1/0 1/0 1/0 1/0 1/0 1/0 1/0
115 1/0 1/0 1/0 1/0 1/0 1/0 1/0
116 1/0 1/0 1/0 1/0 1/0 1/0 1/0
117 1/0 1/0 1/0 1/0 1/0 1/0 1/0
118 1/0 1/0 1/0 1/0 1/0 1/0 1/0
119 1/0 1/0 1/0 1/0 1/0 1/0 1/0
120 1/0 1/0 1/0 1/0 1/0 1/0 1/0
121 1/0 1/0 1/0 1/0 1/0 1/0 1/0
122 GND GND GND GND GND GND GND
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Table A-1. Board Connections

le::;)er APAO075 APA150 APA300 APA450 APAG600 APA750 | APA1000
123 Vppp Vbpp Vbpp Vbpp Vppp Vppp Vbpp
124 1/0 1/0 1/0 1/0 1/0 1/0 1/0
125 1/0 1/0 1/0 1/0 1/0 1/0 1/0
126 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
127 1/0 1/0 1/0 1/0 1/0 1/0 1/0
128 GL3 GL3 GL3 GL3 GL3 GL3 GL3
129 PPECIL2 PPECIL2 PPECI.2 PPECIL2 PPECIL.2 PPECL2 PPECIL.2
/P) a/p) 1/P) 1/P) 1/P) 1/P) a/p)
130 GND GND GND GND GND GND GND
131 AVDD AVDD AVDD AVDD AVDD AVDD AVDD
132 NPECL2 NPECL2 NPECL2 NPECL2 NPECL2 NPECL2 NPECL2
133 AGND AGND AGND AGND AGND AGND AGND
134 GL4 GL4 GlL4 GL4 GlL4 GL4 GL4
135 1/0 1/0 1/0 1/0 1/0 1/0 1/0
(GLMX2) | (GLMX2) | (GLMX2) | (GLMX2) | (GLMX2) | (GLMX2) | (GLMX2)
136 1/0 1/0 1/0 1/0 1/0 1/0 1/0
137 1/0 1/0 1/0 1/0 1/0 1/0 1/0
138 Vbpp Vbpp Vbpp Vbpp Vppp Vbpp Vbpp
139 1/0 1/0 1/0 1/0 1/0 1/0 1/0
140 1/0 1/0 1/0 1/0 1/0 1/0 1/0
141 GND GND GND GND GND GND GND
142 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
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Table A-1. Board Connections

le)r:;)er APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
143 1/0 1/0 1/0 1/0 1/0 1/0 1/0
144 1/0 1/0 1/0 1/0 1/0 1/0 1/0
145 1/0 1/0 1/0 1/0 1/0 1/0 1/0
146 1/0 1/0 1/0 1/0 1/0 1/0 1/0
147 1/0 1/0 1/0 1/0 1/0 1/0 1/0
148 1/0 1/0 1/0 1/0 1/0 1/0 1/0
149 1/0 1/0 1/0 1/0 1/0 1/0 1/0
150 1/0 1/0 1/0 1/0 1/0 1/0 1/0
151 1/0 1/0 1/0 1/0 1/0 1/0 1/0
152 1/0 1/0 1/0 1/0 1/0 1/0 1/0
153 1/0 1/0 1/0 1/0 1/0 1/0 1/0
154 1/0 1/0 1/0 1/0 1/0 1/0 1/0
155 1/0 1/0 1/0 1/0 1/0 1/0 1/0
156 GND GND GND GND GND GND GND
157 Vbpp Vppp Vbpp Vbpp Vbpp Vbpp Vppp
158 1/0 1/0 1/0 1/0 1/0 1/0 1/0
159 1/0 1/0 1/0 1/0 1/0 1/0 1/0
160 1/0 1/0 1/0 1/0 1/0 1/0 1/0
161 1/0 1/0 1/0 1/0 1/0 1/0 1/0
162 GND GND GND GND GND GND GND
163 1/0 1/0 1/0 1/0 1/0 1/0 1/0
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Table A-1. Board Connections

le)ninler APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
164 1/0 1/0 1/0 1/0 1/0 1/0 1/0
165 1/0 1/0 1/0 1/0 1/0 1/0 1/0
166 1/0 1/0 1/0 1/0 1/0 1/0 1/0
167 1/0 1/0 1/0 1/0 1/0 1/0 1/0
168 1/0 1/0 1/0 1/0 1/0 1/0 1/0
169 1/0 1/0 1/0 1/0 1/0 1/0 1/0
170 Vppp Vppp Vbpp Vbpp Vbpp Vppp Vppp
171 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
172 1/0 1/0 1/0 1/0 1/0 1/0 1/0
173 1/0 1/0 1/0 1/0 1/0 1/0 1/0
174 1/0 1/0 1/0 1/0 1/0 1/0 1/0
175 1/0 1/0 1/0 1/0 1/0 1/0 1/0
176 1/0 1/0 1/0 1/0 1/0 1/0 1/0
177 1/0 1/0 1/0 1/0 1/0 1/0 1/0
178 GND GND GND GND GND GND GND
179 1/0 1/0 1/0 1/0 1/0 1/0 1/0
180 1/0 1/0 1/0 1/0 1/0 1/0 1/0
181 1/0 1/0 1/0 1/0 1/0 1/0 1/0
182 1/0 1/0 1/0 1/0 1/0 1/0 1/0
183 1/0 1/0 1/0 1/0 1/0 1/0 1/0
184 1/0 1/0 1/0 1/0 1/0 1/0 1/0
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Table A-1. Board Connections

le)r:;)er APA075 APA150 APA300 APA450 APAG00 APA750 | APA1000
185 1/0 1/0 1/0 1/0 1/0 1/0 1/0
186 Vbpp Vppp Vbpp Vbpp Vbpp Vbpp Vppp
187 Vbp Vbp Vbp Vbp Vbp Vbp Vbp
188 1/0 1/0 1/0 1/0 1/0 1/0 1/0
189 1/0 1/0 1/0 1/0 1/0 1/0 1/0
190 1/0 1/0 1/0 1/0 1/0 1/0 1/0
191 1/0 1/0 1/0 1/0 1/0 1/0 1/0
192 1/0 1/0 1/0 1/0 1/0 1/0 1/0
193 1/0 1/0 1/0 1/0 1/0 1/0 1/0
194 1/0 1/0 1/0 1/0 1/0 1/0 1/0
195 GND GND GND GND GND GND GND
196 1/0 1/0 1/0 1/0 1/0 1/0 1/0
197 1/0 1/0 1/0 1/0 1/0 1/0 1/0
198 1/0 1/0 1/0 1/0 1/0 1/0 1/0
199 1/0 1/0 1/0 1/0 1/0 1/0 1/0
200 1/0 1/0 1/0 1/0 1/0 1/0 1/0
201 1/0 1/0 1/0 1/0 1/0 1/0 1/0
202 1/0 1/0 1/0 1/0 1/0 1/0 1/0
203 1/0 1/0 1/0 1/0 1/0 1/0 1/0
204 1/0 1/0 1/0 1/0 1/0 1/0 1/0
205 1/0 1/0 1/0 1/0 1/0 1/0 1/0
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le)r:;)er APA075 APA150 APA300 APA450 APAG600 APA750 | APA1000
206 1/0 1/0 1/0 1/0 1/0 1/0 1/0
207 1/0 1/0 1/0 1/0 1/0 1/0 1/0
208 Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp Vbpp
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Board Schematics

This appendix provides illustrations of the ProASICELYS Evaluation Board.

Top-Level View

Figure B-1 illustrates a top-level view of the ProASICELYS Evaluation Board.
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Figure B-1. ProASICPLYS Evaluation Board: Top-level View
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Bottom-Level View

Figure B-2 illustrates a bottom-level view of the ProASICELUS Eyaluation
Board, while Figure B-3 illustrates the ProASICPUS Eyaluation Board

schematic.
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Bottom-Level View
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Product Support

Actel backs its products with various support servicesincluding Customer Service, a
Customer Technical Support Center, aweb 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.

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 U.S.A., call (650) 318-4480.
From Southeast and Southwest U.S.A., call (650) 318-4480.
From South Central U.S.A., call (650) 318-4434.

From Northwest U.S.A., call (650) 318-4434.

From Canada, call (650) 318-4480.

From Europe, call (650) 318-4252 or +44 (0) 1276 401500.
From Japan, call (650) 318-4743.

From the rest of the world, call (650) 318-4743.

Fax, from anywhere in the world (650) 318-8044.

Actel Customer Technical Support Center

Actel staffsits 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
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answers to FAQs. So, before you contact us, please visit our online resources. It is
very likely we have aready answered your questions.

Actel Technical Support

Web Site

Visit the Actel Customer Support website
(http://ww.actel.com/custsup/search.html) for more information and support. Many
answers available on the searchable web resource include diagrams, illustrations, and
links to other resources on the Actel web site.

Actel has aWorld Wide Web home page where you can browse avariety of technical
and non-technical information. The URL is http:/ /www.actel.com.

Vidit the Actel IP website at http://www.actel .com/ip.

Contacting the Customer Technical Support Center

Electronic Mail

Telephone
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Highly skilled engineers staff the Technical Support Center from 7:00 A.M. to 6:00
P.M., Pacific Time, Monday through Friday. Several ways of contacting the Center
follow:

You can communicate your technical questionsto 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 filesto receive assi stance. 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 addressis tech@actel.com.

Our Technical Support Center answers al calls. The center retrieves information,
such as your name, company name, phone number and your question, and then issues
acase 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



Contacting the Customer Technical Support Center

hours are from 7:00 A.M. to 6:00 P.M., Pacific Time, Monday through Friday. The
Technical Support numbers are:

(650) 318-4460
(800) 262-1060

Customers needing assistance outside the US time zones can either contact technical
support viaemail (tech@actel.com) or contact alocal sales office. Please see our list
of Worldwide Sales Offices.
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Worldwide Sales Offices

Headquarters

Actel Corporation
2061 Stierlin Court

Mountain View, California

94043

Toll Free: 888.99.ACTEL

Tel: 650.318.4200
Fax: 650.318.4600

US Sales
Offices

California

Bay Area
Tel: 650.318.4200
Fax: 650.318.4600
Irvine
Tel: 949.788.0980
Fax: 949.788.0822
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: 972.235.965

International Sales
Offices

Canada

235 Stafford Rd. West,
Suite 106

Nepean, Ontario K2H 9C1

Tel: 613.726.7575
Fax: 613.726.8666

France

Actel Europe S.A.R.L.

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
85375 Neufahrn

Tel: +49 (0)8165.9584.0
Fax: +49 (0)8165.9584.1

Italy

Via de Garibaldini, No. 5
20019 Settimo Milanese,
Milano, Italy

Hong Kong

39th Floor

One Pacific Place

88 Queensway
Admiralty, Hong Kong

Tel: 852-22735712

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 Floor, ASEM Tower,

159-1 Samsung-dong, Kangam-ku,
Seoul, Korea

Tel: +82.2.6001.3382
Fax: +82.2.6001.3030

United Kingdom
Dunlop House,
Riverside Way
Cambetley,

Surrey GU15 3YL

Tel: +44 (0)1276.401452
Fax: +44 (0)1276.401490
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For more information about Actel’s products, call 888-99-ACTEL
or visit our Web site at bttp://www.actel.com

Actel Corporation * 955 East Arques Avenue * Sunnyvale, CA USA 94086
U.S. Toll Free Line: 888-99-ACTEL ¢ Customer Service: 408-739-1010 * Customer Service FAX: 408-522-8044
Customer Applications Center: 800-262-1060 ¢ Customer Applications FAX: 408-739-1540

Actel Europe Ltd. * Dunlop House, Riverside Way ¢« Camberley, Surrey GU15 3YL ¢ Tel: +44 (0)1276.401452 «
Fax: +44 (0)1276.401490

Actel Japan ¢« EXOS Ebisu Bldg. 4F ¢ 1-24-14 Ebisu Shibuya-ku * Toyko 150 * Japan
Tel: +81 (0)334-457-671 Fax: +81 (0)334-457-668 5020005-0/5.03
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