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Preface

About this Document

The iCEcube2User Guideprovides iCE FPGA designers with an overview of the software tools
and the design process using iCEcube. This document covers the iCEcube?2 tools for Project
Setup, Navigation, and Physical Implementation on the iCE FGPA device.

For information on the Synopsys Synplify Pro software, please refer to the Synplify Pro
documentation provided in the synpro/doc directory in the iCEcube2 software installation
(<icecube?2_install_dir>/synpro/doc), and on the SiliconBlue website.

Software Version
This User Guide documents the features of iCEcube2 Software Version 2011.®

For more information about acquiring the iCEcube2 software, pleasevisit the SiliconBlue website:
http://www.siliconbluetech .com.

Platform Requirements

The iCEcube2 software can be installed on a platform satisfying the following minimum
requirements.

A Pentium 4 comput er (500 MHz) with 256 MB of RAM, 256MB of Virtual Memory, and running
one of the following Operating Systems :

1 Windows 7 OS, 32-bit / 64-bit
1 Windows XP Professional

1 Red Hat Enterprise Linux WS v4.0

Programming Hardware
There arethree ways to program iCE FPGA devices:

1 A third party programmer, using the programming files generated by the iCEcube2
Physical Implementation Tools. Consult the third party programmer user manual for
instructions.

I The iCEman Evaluation Board, which not only serves as a vehicle to evaluate iCE FPGAS,
but also includes an integrated device programmer. This programmer can be used to
program devices on the iCEman board, or it can be used to program devices in a target
system. Please contact SiliconBlue Technologies for additional information on the
iCEman Evaluation Board.

1 Digilent USB cables

5 www.SiliconBlueTech.com iCEcube2 User Guide
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Chapter 1 Overview

iCEcube2 Tool Suite

The iCEcube2 ToolSuite is comprised of several integrated components, running under either the
Microsoft Windows or the Red Hat Linux environments. Please refer to Platform Requirementfor
additional information on supported o perating systems.

The figure below depicts the design flow using the iCEcube2 Tool Suite. The components in blue

signify functio nality supported by SiliconBlue Technol ogi es 6 pr2cgtwareeandhr y i CEcutk
the components in purple indicate the functional i ty supported by Synopsys?®
synthesis tools. The iCEcube?2 software and Synopsys software together constitute the iCEcube2

Tool Suite.

Verilog, VHDL
Design Files

nplify Pro -
S;yﬁl::siu - Timing Constraints

Post Synthesized
VHDL or Verilog

MNetlists EDIF Metlist,

@ @ Timing Constraints

'

Post P&R @
Verilog or v
VHDL Netlist,
SDF
- 3™ Party
Simulation

Figure 1-1: The iCEcube2 Design Flow
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Design Flow
The following steps provide an overview of the design flow using the iCEcube 2 Tool Suite.

1.

Create a new project in the iCEcube? Project Navigator and specify a target device and its
operating conditions. Add your HDL (Verilog or VHDL) design files and your Constrain  t
files to the project.

Synthesize your design using the Synplify Pro design software. This software has been
provided as part of the iCEcube2 Tool Suite, and can be invoked from the iCEcube2 Project
Navigator. Within the Synopsys design environment, assig n your Logic Synthesis, Timing
and Pin constraints.

Perform Placement and Routing using the iCEcube2 place and route tools. iCEcube?2 also
supports physical implementation tools such as floor planning, allowing users to manually
place logic cells and 10s.

Perform timing simulation of your design using an industry -standard HDL simulation tool.
The files necessary for simulation are automatically generated by the iCEcube2 Physical
Implementation tools, after the routing phase.

Perform Static Timing Analysis u sing the iCEcube?2 static timing analyzer.

Generate the device programming and configuration files from the iCEcube 2 Physical
Implementation tools.

Program your device using the device programming hardware provided by Silicon Blue
Technologies.

www.SiliconBlueTech.com iCEcube2 User Guide
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Chapter 2 Quick Start Guide

This chapter provides a brief introduction to the iCEcube2 design flow. The goal of this chapter is
to familiarize the user with the fundamental steps needed to create a design project, synthesize
and implement the design, generate the necessary deice configuration files, and program the
target device.

Detailed information on tool features and usage is provided in subsequentchapters.

Creating a Project

Starting the iCEcube?2 software for the first time, you will see the following interface shown in
Figure 2-1.

. SiliconBlue iCEcube2

Figure 2-1: Create a New Project

The first step is to create a new design project and add the appropriate design files to your
project. You can create a new project by either selectingFile> New Project from the iCEcube2
menu, or by clicking the Create a New Project icon as seen inFigure 2-1. The New Project
Wizard GUI is displayed in Figure 2-2.

iCEcube2 User Guide www.SiliconBlueTech.com 8
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'c- New Project

Project

Froject Mame:

Project Directory: | C1iSbtToolstexamplestblinky] E
Device

Device Family:  [iCE40 w
Device: LPak b
Device Package: |(CM121 v
Operating Condition

Ambient Temperature {in degrees Celsius)
Range: Eest: Typical: ‘Worsk:

Commercial ¥ 1] 25 70

Core Voltagely)

Yoltage Tolerance Range: Best: Typical: ‘Worsks

+/-5%(datasheet defaul 1,26 1.2 v 1.14
IOBank voltagely)

topBank. 1.8 w battomBank, 1.8 w

leftBank 1.8 w rightBank: 1.8 w

Perfarm timing analysis based on

(Best CiTypical (& Marst

(%) Start From Synthesis
() start From BackEnd
|:| IP Generakion

[ Mezt ] [ Cancel ]

Figure 2-2: New Project Setup Wizard for iCE40 Family

This example is targeted for iCE65 family device. Follow the following steps to setup the project
properties.

1. Project Name Field: Specify a project name Quick_star} in the Project Name field.

2. Project Director y Field: Specify any directory where you want to place the project directory
in the Project Directory field.

3. Device Family Fields: This section allows you to specify the SiliconBlue device family you
are targeting. For this example, change the Device Famiy to iCEGS5.

4. Device Fields: This section allows you to specify the SiliconBlue device and packageyou are
targeting. For this example, change the Device toL04 and change the device package to the
CB284. For iCE65 family the user has to set the devicePower Grade . SetPower Grade to L.

9 www.SiliconBlueTech.com iCEcube2 User Guide
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5. Operating Condition Fields: This section allows you to specify the operating conditions of
the device which will be used for timing and power analysis. The IO Bank Voltage option
shown in Figure 2-2 is not available for i CE65 family devices.

6. Start From Synthesis: This option allows you to start the flow from Synthesis using
Synopsys Synplify Pro tool. For current example, select this option.

7. Start From BackEnd: This option allows the user to start from Post Synthesis flow.

After the above selections the New Project GUI Wizard has the following settings .

¥ New Project
Project
Project Mame: |quiu:k_start |
Project Directory: |C:'|,SI:|I:Tu:u:uls'l,exampIes'l,l:ulink';.f'l,quick_start | E]
Drevice
Device Family:  |iCEES v|
Device: |LI:I4 vl

Device Package:

Power Grade: |L w |

Cperating Condition
Ambient Temperature (in degrees Celsius)

Fange: Best: Typical: \Warsk:

|Cu:ummeru:ial b | | 0 | | 5 | | 70

Core Volkage!)

Yoltage Tolerance Range: Best; Typical: W' arsk;

|+,|'-5°.-"o{|:|atasheet defaul Vl | 1.26 | |1.2 V| | 1.14 |

Perform kiming analysis based on

 Best ITypical (¥ arst

(%) Start From Synthesis
() Start From BackEnd
|:| IP Generakion

Mext l [ Cancel

iCEcube2 User Guide www.SiliconBlueTech.com
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8. Click Next to go to the Add Files dialog box shown in Figure 2-3. You will be prompted to
create a new project directory. Click Yes.

9. Inthe Add Files dialog box, navigate to: <iCEcube?2 installation directory>/examples/blinky
Highlight the following files:
bl inky.vhd
blinky _syn.sdc*

Select each file and click>> to add the selected file, or click >>> to add all the files in the open
directory (files can be removed using << and <<<) to your project. Click Finish to create the
project.

* The SDC file is a Synopsys constraint file, which contains timing constraint information.

) Add Files

Files ko add
Lookin: |C:fsbtTools/examplesiblinky A ] =
| [olBla
——— : blinky _syn, sdc
?_aJ)! B blinky.vhd
My Cormputer B blinky_cints.mtcl
I3 quick_start
=
[
’J <22
Harme
File narne: |b|inky_syn.sdc |
Files of bype: |.QII Files(*) v|
[ Back ] [ Finish ] [ Cancel ]

Figure 2-3: New Project Wizard 0 Add Files dialog box

After successfully setting-up your project, you will return to the following iCEcube2 Project
Navigator screen shown in Figure 2-4.

11 www.SiliconBlueTech.com iCEcube2 User Guide



W Fle Wiew Tool Window Help

U =2 | = o H88
| o 4 5
Project Mame:! quick_start

[EEFroject
Mew Project
Cpen Project
Cloge Project
= Synithesis Tool
= Add Syrthesis Files
=-Design Files
blinky.vhd
= Constraint Files
blinky_syn.sdc
Launch Synthesis Tool
= PER Flow

Add PER Files
Rurn 4l
B Import FER Tnpot Files
» Run Placer
> Run Router
D Generate Bitmap
= Qutput Files
Reports
Bitrnap
Simulation Metlist

= Device Info
DeviceFarmily ICEAS
Device LO4
Device Package  CB254
Poweer Grade L

= Operating Condition
Core Yoltagedvy  1.14
Temperature(C) 70

> sSelect Implementation(quick_...

= Dievice, {Ogeratmg Condition

Cutput

e

T Synthesis input files

are now added to
project.

Device informationand
operating conditions are
now set.

Project Directory is C:i8btToolsiexauplesiblinky\quick_start

Figure 2-4: iCEcube?2 Project Navigator View after Co mpleting Project Set -up

Synthesizing the design

After a successful project setup, Double -Click on the Launch Synthesis Tool icon in the project
navigator window. See Figure 2-5. This will bring -u p
graphical user interface. See Figure 26.
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W Flz  Wiew Tool window Help

: 2 @ memm 44 oOB ™ ==
: U ﬁ oF: N o '
Project Mame: quick_start J X
=+ Project

New Project

Cpen Project

Cloge Project
= Synthesis Tool

= Add Synthesis Files
= Design Files
blinky.vhd
= Constraint Files

l Blirky_syn.sdc Double click on Launch
-—
4 Synthesis Tool .
[ Selert Irmplementationiquid:_...

Add PER. Files
Rur &l
[ Import FER Input Files
Run Placer
[» Run Router
|> Generate Bitmap
= Output Files
Reports
Bitmap
Simulation Netlist
= Device/Operating Condition

Qukput

Project Directory is C:iSbtToolsiexsuplesiblinky'quick_start

= Device Info
DeviceFamily ICEGS
Device Lo4
Device Package  CB284
Power Grade L

= Operating Condition
Core voltage vy 1.14
Temperature(C) 70

Figure 2-5 : Launch Synthesis Tool
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PBRRE SR
Synplify © Pro
2Run ynp
Ready
!} Open Project quick_start_Implmnt - Silicon Blug iCEES @ iCEGSLO04 : CB284 @ -L Irplementation Dirsctary
- B [quick _start_syn] - C:iSbtTaolstexamplesiblinkyiquick_startiquick_start_syr
l: [ [E] WL WHOL C:15btTaols\examplesiblinky| quick_starthquick_start_Implmnt
- & blinky.vhd [werk] ‘Name Size Type Madifi
= Constraint |
@ adile Eﬂ @ backup Directary 17:45
B2 blinkly_syn.sdc @ N Direct 17145
Change File... uick_start_Implmnt coreip rectory :
# Ui =R @ sht Directary 17:20
{* Add Implementatian, . @ syntmp Directary 1745
ﬁ] wplace Directary 17145
{3 Implementation Options. .. B identify.log 152 bytes log File: 17:45
B quick_start. edf 119 kB Edif Metlist 17:45
“ Add P&R Implementation B quick_start.fse 0 bytes Fse File 17:45
B quick_start,hkm 346 bytes it File 17:45
&, Wiew Log [ quick_start.scf 2 kB scf File 17:45
@ quick_start.srd 14 kB Metlist 17:45
F MHz):
i) = (@ quick_start.srl 6 kB Metlist (RTL)  17:45
n 19 quick_start.srm 121 kB Metlist (Gate)  17:45)
@ Auko Constrain [A quick_start.srr 47 kB st File 17145
@ quick_start, srs &6 kB Metlist (RTLY 17145
FSM Compiler B quick_start. szr 17 kB szr File 17:45
Resource Sharing B quick_stark. tlg 869 bytes Hg File 1?:45@
Pipelining | [< (@) quick_start_prepass.srd 7kE Metlist 17:45
R.etiming
B quick_skart_syn.prj
Information \Watch
License: synplifypro_sht node-locked Log Parameter quick_start_Implmnt
%
TCL Script Messages | Log Wakch

Figure 2-6 : Synplify Pro Graphical User Interface

Hit the Run Button to synthesis your design. Once synthesis is complete, you will see a Done
message. See Figure Z.
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Figure 2-7 : Status showing synthesis has been completed
View Timing Constraints

Double Click on the blinky_syn.sdc file under the Constraint folder. See Figure 2-8. It will open
the timing constraints for t he project shown in Figure 2-9.
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