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Preface

About this Document

The iCEcube2 User Guide provides iCE FPGA designers with an overview of the software tools
and the design process using iCEcube2. This document covers the iCEcube2 tools for Project
Setup, Navigation, Synthesis 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 synpbase/doc directory in the iCEcube2 software installation
(<icecube?2_install_dir>/synpbase/doc), and on the Lattice website.

For information on the Aldec Active-HDL design tool, please refer to the Active-HDL
documentations available at <icecube?2_install_dir>/Aldec/Active-HDL/BOOKS.

Software Version
This User Guide documents the features of iCEcube2 Software Version 2015.04

For more information about acquiring the iICEcube2 software, please visit the Lattice
Semiconductor website: http://www.latticesemi.com.

Platform Requirements

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

A Pentium 4 computer (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
Here are the following ways to program iCE FPGA devices:

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

1 The iCEblink and 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 evaluation board, or it can be used
to program devices in a target system. Please visit Lattice Semiconductor website:
http://www.latticesemi.com for additional information on the Evaluation Boards.

Digilent USB cables to program the external SPI Flash.

1 The iCE Programming hardware: iCEcable, iCEprog (Programmer base module) and
iCEsab (socket adaptor). Refer to lattice website: http://www.latticesemi.com for more
details on programming hardware.

iCEcube2 User Guide www.latticesemi.com 8
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Programming Software

Standalone Lattice Diamond Programmer software is required to program iCE40 FPGA devices
or SPlI flash. Download and install the Ilatest standalone programmer from
http://www.latticesemi.com/ispvm.

For more information about Diamond Programmer, refer

iCEcube2 User Guide www.latticesemi.com 9
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Chapter 1 Overview

iCEcube?2 Tool Suite

The iCEcube2 Tool Suite is comprised of several integrated components, running under either
the Microsoft Windows or the Red Hat Linux environments. Please refer to Platform
Requirements for additional information on supported operating systems.

The Figure 1-1 below depicts the design flow using the iCEcube2 Tool Suite. The components in
blue signify functionality supported by Lat t i c e S e miproprietadyuSynthesis6Engine
(LSE) and iCEcube2 place and route software, and the components in purple indicate the
functionality supported by Sy n apdsthesAldec SestivegHDLl
simulation tool. The iCEcube2 software, Synopsys Synplify Pro and the Aldec Active-HDL
software constitutes the iCEcube2 Tool Suite.

Note: The Aldec Active-HDL tool is available only in Windows environments.

Verilog, VHOL
Design Files

Synplify Pro
Synthesis

Timing Constraints " Timing Constraints

Post Synthesized
VHDL or Verilog

EDIF Nethst

RS- Timing Constraints
Placement - cml
Routing
A A
Post PAR
Static
orilog of Bitmap Generation
V»YDLIN:vn.-J Timing Analysis '
SOF
\ 4
Device
Aldec Active-HDL Programming
/3¢ Party
Simulation Tools

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 iCEcube2 Tool Suite.

1.

Create a new project in the iCEcube2 Project Navigator and specify a target device and its
operating conditions. Add your HDL (Verilog or VHDL) design files and your Constraint files
to the project.

iCEcube2 software supports Synplify-Pro Synthesis tool and Lattice Synthesis (LSE) tool.
Synplify-pro is the default synthesis tool in iCEcube2. Synthesis your design using the
selected synthesis tool.

Perform Placement and Routing using the iCEcube2 place and route tools. iCEcube2 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 the Aldec Active-HDL simulation tool or any
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 using the iCEcube2 static timing analyzer.

Generate the device programming and configuration files from the iCEcube2 Physical
Implementation tools.

Program your device using the device programming hardware provided by Lattice.

iCEcube2 User Guide www.latticesemi.com 11
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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 device configuration files, and program the
target device.

Detailed information on tool features and usage is provided in subsequent chapters.

Creating a Project

Starting the iCEcube2 software for the first time, you will see the following interface shown in
Figure 2-1.

W Latthoe KEoubed [ = |

Filh  Yww ool Window Hap

Uy B
L RS
o Preject e
rawirees  Create a
Cpeen Project
€lose Projict
# Syntheus Tl
* add Synthisis Flis
Dlewgn Filey
Consiraim Fles
b Fun LSE Synthesy
Fapors
# BEH Flow
P sedet Implememabon
b addd BRA Fe
Fun P&A
B et PAR ingut fies
e Fun Placer
B mun mouter
b Generate Brimap
I Exporter
# Caipuk Files
Faparti
Bimag
Smulation Peeisl
# Dpace/Operaing Condbon
# Qe Infe

DesaceFamily
Deicw
Dieice Package
Bosir Orace

# Cperating Condiion
e YoRages
Tempersture|C]

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 selecting File > New Project from the iCEcube2
menu, or by clicking the Create a New Project icon as seen in Figure 2-1. The New Project
Wizard GUI is displayed in Figure 2-2.
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[ W New Project |M1

Project

Project Mame: |

Project Directory:  C:\SbiTools\examples\blnky [ ]
Device

Device Family:  [iCE40 ']
Device: |LPIK v)
Device Package: [CM121 -
Operating Condition

Ambient Temperature (in degrees Celsius)

Range: Best: Typical: Worst:
Commeraal - | 7

Core Voltage(V)

Voltage Tolerance Range: Best: Typical: Worst:

| #/-5%{datasheet defau = | 1.26 1.2 = 1.1
10Bank Voltage(V)

topBank [2.5 - bottomBank 2.5 -

lefiBank 2.5 ¥|  rightBank (25 -

Perform timing analysis based on
Best Typical @/Worst

@ Start From Synthesis
Start From BackEnd
IF Generation

MNext Cancel

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

This example is targeted for iICE40 family device. Follow the following steps to setup the project
properties.

1. Project Name Field: Specify a project name (quick_start) in the Project Name field.

2. Project Directory 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 Lattice iCE device family you
are targeting. For this example, change the Device Family to iCE40.

4. Device Fields: This section allows you to specify the Lattice device and package you are
targeting. For this example, change the Device to HX1K and change the device package to
the VQ100.

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.

iCEcube2 User Guide www.latticesemi.com 13
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6. Start From Synthesis: This option allows you to start the flow from Synthesis. For current
example, select this option.

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

After the above selections the New Project GUI Wizard has the following settings as shown in
Figure 2-3.

W New Project L9 [

Project

Project Mame: qucik_start

Project Directory:  C:\ShtTools \examples \blinky

Deevice
Device Famiy: .-CE‘IG v]
Device: K x]
Device Package: [VQ100 - |
Operating Condition
Ambient Temperature (in degrees Celsius)
Range: Best: Typical: Worsk:

[cmml ']

Core Voltage(V)
Violtage Tolerance Range: Best: Typical: Worst:
+{-5%{datasheet defau + 1.2% 1.2 - :
I0Bank Voltage(V)
topBank [2.5 - battomBank ;zs -
leftBank 2.5 - rightBank 25 -
Perform timing analysis based on

| Best Typical @ Worst

@ Start From Synthesis
Start From BackEnd
IP Generation

[ et ][ conen

Figure 2-3: Tutorial Project Settings

8. Click Next to go to the Add Files dialog box shown in Figure 2-4. 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:
blinky.vhd
blinky_syn.sdc*

iCEcube2 User Guide www.latticesemi.com 14
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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.

W Add Files (2 [
Files to add
Look in: [C:,.fSbtTooIs,."e)(ampls_-s,.fblink\-I > (kP (&) @ E]
blinky_syn.sdc
T blinky.vhd
- = blinkywvhd -_>>
}&-, || blinky_cm225.pcf
My Computer | blinky_iceblink40_vql00.pcf
— || blinky_iceman65_cb284.pcf ==
! = blinky_syn.sdc
'
Home
File name: blinky. vhd
Files of type: [AII Files{*) V]
[ Back ] [ Einish ] [ Cancel ]

Figure 2-4: Add Files Dialog Box

After successfully setting up your project, you will return to the iCEcube2 Project Navigator
screen shown in Figure 2-5.

iCEcube2 User Guide www.latticesemi.com 15
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W Lattice KEcube2 - [Dutput = | =
W Rl Yww ko Wirdow  Hip _lelx

1 & (&
Frogact Mara: gt _ttwt & Ot
# Project
P Pt
Dpen Progect
Cluse Profit
# Fynthess Tool
* A Syrihisis Fles

& Clengn Fibes o ]
Edinkgeted Synthesis input files are
# Constramt Fles
Hlinky_syn.sck now addad to the QFUJEE[
Fun Latics LSE Symbesis
Faparts
# PR Flow

Add PBR Filex

e -:-\,rlpnﬂng;
Fapoits
Bimap
Simulation Ratkst
4 DeaceOpershng Condbion
# Dgsace [nfio
OeaceFamiy E4D
E‘““m "x;; Device information and
poE e VU7 e~ gperating conditions are
4 Dpssrating Concition now set
Core Wokageds) 114
Temperstyre(C] 83

Figure 2-5: iCECube2 Project Navigator View after Completing Project Setup

Synthesizing the Design

After a successful project setup, select a synthesis tool:

1. Inthe iCEcube2 window, right-click Synthesis Tool and choose Select Synthesis Tools.
The Select Synthesis Tool dialog box opens.

2. Select a tool: Synplify Pro or Lattice LSE.

3. Click OK.
The Run <Tool> Synthesis command changes to show the selected tool.

For this tutorial, select Lattice LSE.

Next, set options for the synthesis tool. Select Tool > Tool Options. In the Tool Options dialog
box, click the tab of the tool. To change the value of an option, either click in its Value cell and
start typing to replace the value or double-click to edit the value or to see a menu of values. In the
Synplif y Pro tab, cl i cthkopennSynplifydro.Wben,dn the Byaplifg Bro window,
click Implementation Options.

For now, do not change any option settings. Click Cancel.

Double-click Run Lattice LSE Synthesis in the project navigator window. See Figure 2-6. This
starts the Lattice Synthesis Engine running. See Figure 2-7.
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W Laiiice KEoube? - [Duipat)
W Al Yew Teodl  Wardow  Halp

1 ¥
Frogmct Mama: quct_ttact &
& Project
Pl Projiact
Open Project
Closi Profist
* Fyrthesis Tool
# &dd Synithisis Flis
# [Diesign Files
Elinkg shed
# Constramt Fles
Blinky_sym o
[# Fun Lattics L5E Symihesis st
Rapots
# P&R Flow

&cid PR Files

I

@ Quiput Fikes
Fapots
Bémap
Simulation hathst
# Omace/Opersting Condiion
* Divice Info
Deireramily WEAD
Disdce HiiK
Dedce Packsge  VOII0D
Posad Gracka
# Cperating Condtion
Core Wolages 114
TempersturaC] 23

Double-click Run
Lattice LSE Synthesis

|

Figure 2-6: Launch Synthesis Tool

Once synthesis is complete, you will see a green checkmark next to the Run Lattice LSE
Synthesis command. The Output tab shows the actions taken along with any warning or error
messages. Scroll down toward the bottom to see the area, clock, and timing reports. See Figure

2-7.
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W Lattice KEcubed - [Duiput] [E=E=E)

W Rl Yew ol Widow Halp

U@ T4 LCE R
Project Nama: quick_start B x -
s Proied - —
P Projit
Opeen Progect
o Projed
4 Synthens ool
» add Synthisis Fles
& Dengn Files
Einkgxhd
# Constrami Fies

& Fun Lattice L5E Syniteses

& PIA Flow SESPEEEEEEETETERELE
o Sl vl Gt ot -
quck_sterladi
Add PER Fles
Fun PR
P imgeont PR Ingen Files
B Funplace

1%
b Genersts itr
# Cutput Fikis
Reports
Bitmas
Smulshon et
# Dedie/Operaing Condiion
# Deare Info
DisdtiFamily KEAD
Oeare HX1E
Disdce Packega  VOI00
Poswer Grace
+ Oparating Condiion
| Core Wokagedsy 114
Syt aucossd.

Figure 2-7: Synthesis Run Status

View Timing Constraints

Double Click on the blinky_syn.sdc file under the Constraint Files folder. See Figure 2-8. It will
open the timing constraints for the project shown in Figure 2-9.
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W Lattics KEcube? - [Duipat)

0@ T

|Project Mama: quick_start
# Project
Pdiw Projid
Cpeen Progect
€lose Prejed
& Synthens Tool
# Add Synihicis Fles
# Cengn Fileg
Blinkgehd
# Constraim Fles
Biinky_syn.sde =] |
+F Fun Lattios L5E Syntheses
Faports
& PERA Flow
2 o Sedind ol et adi o nopaR -
quick_startadi
F &dd PER Fles
Fun PER
P gt PR Ingant Fles
un Placer
ir

[
[H] erohe B
# Culput Fikis
Feport:
Bibmap
Simuistinn Petiist
# Dedce/Operaing Condiion
# Oeare Info
DisceFamiy
Deace
Disdci Packega
Poswer Grace
# Oparating Condiion
Core Wokageds
Synthemin nucomsd.

G

tmap

LE
HX1E
VR And

114

Cpen S0DC file,

leck Gspart FERERETEFETETETESE

Figure 2-8: Open the SDC File to View Timing Constraints

W Laitioe KEcube? - [blnky_smsde]

W Fis Edié Wew Tool Window Haip _ || =
D@  EaEZFEwsCE B B X000 o™ A
|Projuct s quick_tart 8% gt
4 Proget *| f Syropays, Ino. oocnacraine £ile =
Pl Projed O ERT ek g bl Ly - e
t Wrizcar oo Toa
Opeen Progect § by Symplify Bra,
Close Projied
& Synbheus Tool $
# A Syrithisis Flis P medtesmiias
& Dengn Files
. H
blﬂl:'.lhd —
# Constramt Fles i
dinky_symn.ade Ssfirs clock  [CLF_BSOHz} -rems [CZE JSH2} -freg 8330 -olockgroup defsulr_sligroup 0
oF Fun Latfics L5E he Shfird oloti =2iiknls [} LR COTHITR[B]) -ramé (n-Divider co LR COTHTER[8]} =-clockgroup defsolc
e L5E Symibeses Safira_olock -&lsnle ey, COTWTER[40] | -same |=:DTVIDE SIMGE COONTIR(3]} -sloctgroup dafaclc_cl
Faports Ssfira_clock -Sisabls Sz, CODWERA[37]] -same {=:OTVINE_2aMax. COINTIR(37]} -clackgroup defaclc_ol
& PERA Flow Ssfirs_clock  [CLE_SSMEHI} -rems [CSE_JSMHI} -freg 35 —clockgroup defanlc alkgmocy 4
o Sl vl Gt o Ao - . o
quick_startedi § Cloak ta Clack
© sdd PER Fles e
Fan PBR I .
P Bt PAR Inpat Fles P P a——
b+ FunPlacer ¥
b FunF .
b sha Ertrmap § Faglazecs
# Ouipuk Fikis t
Feports H
Bimas & Dalay Pacha
Simulation Retist f
# Disvice/Opiratng Condiion '
# DOmare Info 2 Rinsuboed
DisateFamiy KEA £
Deace HX1K i
Disdce Mackaga  VQind 8 100 Erancacds
Poswer Grade £
+ Oparating Condition B -
Core Wokages) 104 w| 4 i d ¥

Lnl Coll
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Select Implementation

Double-click on Select Implementation. See Figure 2-10. This will tell iCEcube2 which
synthesis implementation to process for place and route. If you have different synthesis
implementations, you will be able to select the synthesis implementation you wish to place and
route. Since we only have one implementation, select OK when the Select Synthesis
Implementation dialog box appears.

St e tator e b

Please ulect the mplementation as rout 1 PR

Figure 2-10: Select Synthesis Implementation

Importing Physical Constraints

Physical constraints such as pin assignments are stored in a .PCF file (Physical Constraint File).
Add the .PCF file to your project.

In the iCEcube2 Project Navigator, Right Click on Constraint Files. Select Add Fi Bees é
Figure 2-11.

Note: For information on importing physical constraints from iCEcube to iCEcube2, please refer
to the Importing Physical Constraints from iCEcube to iCEcube2 section at the end of this
quick start guide.
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W Siconiiue CEcube - JORST i

\r — oy e

W e View Tool Wodow Help - o)
W e

Progect Name: guck_strt ax oot

« Pregect

New Project

sis Fles
Design Fies
Constrant Fles
o Lunch Synthesis Yool
- PAR Flow
o Select implemertation|quek_s.
+ add PER Files
Design Fies
P Dessgn Fiks
Constras Bonr
Ren A8 Add Fes.
D woonsaR g es

4 Output Fles
Reports
stmap
Simuation Netist
+ Device/Operating Condmon
4 Device ifo
Devicefamly  iCE40

Dewce MoK
Devce Package  VQ100
Power Grade

# Operating Conditica
Core Vokage(V) 114
TemperatreiQ 70

Figure 2-11: Add Constraints Files for Place and Route

Navigate to the <iCEcube2 Installation Directory>/examples/blinky and Add blinky.pcf file. See
Figure 2-12.

- =) |
W Add Files l_?&
: = e Fies to 5d4
Lookn: |C:/SbiToois/exampies/binky »| [0 (O] @] [ E) =
: = . blinky_iceblink$0_vql00.pcf
] blinky em225.pcf E
'A blinky,_iceblink40_vql00.pcf]
My Computer blinky_icemant5_cb284 pcf
L i < blinky_synsdc >>>
-' quick_start
Desktop <<
J <<<
Home
Fie name: birky_iceblnk90_vgq100.pcf Detals
Fies of type: | Constrant(.sdc *.ct *ocf *.cb *.mic) 3
Ok | Cancel

Figure 2-12: Add .pcf File
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Import Place & Route Input Files

The next step is to import the files for Place and Route. Double-click on Import P&R Input

Files in the Project Navigator. See Figure 2-13. Once completed you will see a green check
next to Import P&R Input Files. See Figure 2-14.

W Saconbive Choste? < JOM
— =

- "S-
ot
W Rl Ve ool Windew Melp

v

Promct rewne: 20_star] & x

Figure 2-13: Import P&R Input Files

T .
W otk Yeu ol fhedow
¥ O@=

P N st %

Figure 2-14: Successful Import of P&R Input Files
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Place the Design

Double-click on Run Placer.

Once placement is complete, a green check will appear and the Output window will show
information about the placement of the design. See Figure 2-15.

‘tu.mcl«k:&'l '"‘
e Yo oot Nmbow sty |

¥V O=
Progect N Qach_sta) o x

Information regarding placement
e.g.-Clock Summary
Place Complete e

&=

Figure 2-15: Placer Run Status Display

View Floor Planner

At this point, since placement has been completed, you can view the placement of the design by
opening the Floor Planner. You can open the Floor Planner by going to the menu and selecting
Tool > Floor Planner or you can also select the Floor Planner Icon. See Figure 2-16.
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lemetatico
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Owiign Files
 Desige files
o Comtrane Fles
Dleky_cebiekd_vq100 pef
Fun a8
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oG Y

R
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Corw VoRaget) L4
TenperastoreiC) 0

N . . .

Figure 2-16: Floorplanner View

View the Package View

You can also see how pins were placed for your design by selecting the Package View. You can
select the package viewer by going to the menu and selecting Tool > Package View or you can
also select the Package View Icon. See Figure 2-17.

W fde S Yew Joo Yedow Lep =i
D BHABELCE B o~ aus-a[F .
[Project Name: quck _start & x Ot Focr Planner. Package View
+ project Pert &% Packsge P Legend &%
New Project Name Drection QO o
Open Project OO, Okt 0 % 9 % % o 9 : " ; ® plofen
Clote Project PMOD_BIR... Output oomNeOoOOONOOONOO® GO0O0OOOWMN © SPLSVSPL SIS SCK/SPL 55 8
+ Synthesss Tool PMOD_BIR.. Output ® Bank 0 = L
+ Add Synthesis Fles PMOD_BIE... Output ® o W vee
Design Fles PMOO_BIT.. Output W vCa0/V00K0 591
Consrabt Fiés PMOO_BIE.. Output @ O COONE/CRESET_B/DRESET B
o Launch Symthesis Tool :“:;‘9}‘“ Output [ 2 O 1 veervooe
+ P8R Fow 8 e n O
o o Select Implmestation(quick 5. :“':‘\’\::‘ o :::‘" B |
Quick_start.ed! | wea [ O
quick startsct MK gt @ O ¢
4 Add PAR Fles B et
Design Fies ° n
1 Design Fies ® O
4 Coastraies Files | O
blinky_jceblink40_vq100.pef @ O ¢
Run Al @ Bark 3 Bark 1@
o Impont PAR Input Fies = @
o Run Placer ® y
D Run Router B
> S04 @ O
+ Oupet Files 2
Reports @ 3
Btmap @ O
Simutation Netsst
4 Device/Operating Condition g :
 Device Info
Oeviceamdy  KEQ L )
Device HX1K .
Device Package  VQI00 | Workd View LR O O
Power Grade eiiemsevemms e, © Bank 2 @
+ Opteatng Conditon folelolole] | [215] [e16] | [eleleimIMior-] [o1] |
Core Vortage(V)  1.14 - ‘ .
Temperatie(©) 70 l
i iCE40HX1K - VQ100
I——-————»-——-

Figure 2-17: Package View
Route the Design
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Double-click on Run Router in the project navigation window. Place and Route have been
separated into different steps as to allow you to re-route the design after making placement
modifications in the floor planner without having to re-run the placer.

Perform Static Timing Analysis

Now that you have routed the design, you can perform timing analysis to check to see if the
design meets your timing requirements. To launch the timing analyzer, go to the menu and
select Tool > Timing Analysis. You can also select the Timing Analysis Icon. See Figure 2-18.

[ sconbive ifcubad - FlocePlan
W bl Vew Jool Wedow Help 100
@ T8 ‘LI‘C\E—Timing Analysis lcon
Jroect Name: quch_star? -] Qv Fiow Parnes Facage Yew ceiess_shiae Frang Anafyzer
2 Piegect
Hew Project ok Summary| |Cock Relwiorshg ey | Dalashest | | Arwiror Patfs T Cormur | |Gererate: brung report andudf | Full Sreen Hode:
Opsn Pr opt
Chise Project 3
P e— e Sy St Customre Cobmrs
* Add Synthesis Fles Clowke Mame Wostst Slackip) FRAXIMHI) Target FrequesscyMHI) Failing Fath #
Ousign Fles 1 CLE_IHE 40T ET) 083 0
Congiramt Fles
o Lisnch Synthesis Tosl  CLEIMHZ 2753 m* 0
4 PAR Flow — .
4 o Sabect Imphemantation/quick 5. B« il g "
LR LT i gl s w4 "
quick_itarticf
4 Add PAR Filles
Dusign Filks
[P Desagn Filgs
4 Constrant Fles
biliicy_joetlinka0 w100 pof
Run Al
o Import PER Input Files
o Bun Hacer
o Fun Router (=== o8
[ Generate Brmag ol Pl Save Summary| | Save Detal St | [Cusiomize Cokus
< Output Fles -
Feports Seait Pt End Pt Saek Delay Shew Lawesch Clock Captue Clotk
Rimap 1 Drideto e Dividerte IMe. JLNMTZ 1847 [ CLK_3HER CLK_IIKHzR
Sat 0 Mgty
4 Device/Operating Coadiion
# Dwwice Info
Diigefamily B0
Dnde HYIE
Devite Package V100
Power Grade
# Qperabng Condilion
Core Vetagen] 114
Temperatur e (] nm
Lal Call

Figure 2-18: Timing Analysis Summary

You can see from the timing analysis that our 32-kHz design is running at over 395 MHz and our
32-MHz clock is running at over 222 MHz (worst case timing). If we were not meeting timing, the
timing analyzer would allow you to see your failing paths and do a more in-depth analysis. For
this tutorial, we wondét go into details on t

Perform Power Analysis

iCEcube?2 also comes with power estimator tool. To launch the power estimator, go to the menu
and select Tool > Power Estimator. You can alternatively select the power estimator icon.
There are multiple tabs in the Power Estimator tool including Summary, 10, and Clock Domain as
shown in Figure 2-19. On the Summary tab, change the Core Vdd to 1.2V and make sure all IO
voltages are at 2.5V. Then hit Calculate. The estimator will update with power information for
both static and dynamic power. For more information on using the IO and Clock Domain tabs,
please refer to the detailed section on the Power Estimator tool.
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™ Power Estimator I. T |-l

SUmmary | 10 | Clock Domain |

Core Vdd{V}: Dynamic Power Breakdown

10 voltage Core Power(mW):  2.11817
Left Bank IO Voltage(V): |2.5 - 10 Power(mW):  4.25
Right Bank IO Valtage(V): 2.5 - Power Consumption

Static Power(mW):  0.3204
Top Bank 10 Voltage(V):

Dynamic Power(mW):  6,36317

Bottom Bank 10 Voltage(V): |2.5 -
Total Power(mW):  6.68857

Reset Al Calculate H Close

Figure 2-19: Power Estimator

Programming the Device

In order to program a device, you will need to generate a programming file. In the project
navigator, double click on Generate Bitmap.

You are now ready to program an iCE40 device with the generated bitmap.

Start the stand-alone Diamond Programmer. In Windows, from the Start menu, choose Lattice
Diamond Programmer <version_number> > Diamond Programmer.

The Diamond Programmer Getting Started dialog box appears, as shown in Figure 2-20.

Figure 2-20 : Getting Started Dialog Box

Choose Create a New Project from a Scan button and click OK. The Diamond Programmer
main window appears. In the Cable Settings box in the upper right, click Detect Cable.
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