iCE40HXS8K-EVB and iCE40HX1K HOW-TO GUIDE FOR WINDOWS

This document describes the different steps to write Verilog code and program the Olimex
iCE40HX8K-EVB and iCE40HX1K-EVB boards under Windows environment. We also descrive
the changes needed to operate the iCE40HX1K demo programs on the iCE40HX8K.

Written by Benoit BOUCHEZ (aka BEB) - (email : benoit -at- imodular-synth -dot- com)
Document version 1 - August 2017

Even if we tried to make this document error free, you may find errors or missing informations.
Don't hesitate to report any issue to us, so we can update the document.

Note that we can not provide support for the Olimex boards, iCECube sotware, various utilities,

etc... so any question sent to the previous email will not be answered. Please use Olimex
forum for any question related to the support.

Step 1 : Installation of iCEcube2

First of all, you will need to download two files from Lattice website :
* iCEcube2 installation program
* iCEcube? license file

iCEcube?2 is not open source and it requires a license to operate (the good thing is that you can
get the license for free)

Before you can download anything from Lattice website, you will need to create a user account
(it's free too). Click on "Register" on top bar of Lattice's website and follow all instructions.
Note that you will need to click on the link provided in the confirmation email, so you need to
use a valid email address.

Once you are registered on Lattice website, go to the following address :

http://www.latticesemi.com/Products/DesignSoftwareAndIP/FPGAandLDS/iCEcube?2.aspx

Scroll down the whole page to reach the following table

Quick Reference Information Resources Downloads
Application Note Product Brochure Downloadable Software
Installation Guides Release Notes
Technical Briefs Tutorials
User Manual
TITLE NUMBER VERSION DATE FORMAT SIZE
O iCEcube2 2017-01 for Linux[= 2017-01 2/21/2017 TGZ 361 MB

O iCEcube2 2017-01 for Windows = 4— 2017-01 22172017 zIP 727.8 MB
O O selectall Download Selected as Zip File

Click on the link "iCEcube2 xxxxx for Windows" (the numbers in the middle are the version
code and may change). You will then reach the license agreement screen. Check the box under
the license text and click "Download". The download of the installation program will then start
(warning : the zip file is quite big - more than 700MB !)

Once the download is finished, you will have the installer ready.


http://www.latticesemi.com/Products/DesignSoftwareAndIP/FPGAandLDS/iCEcube2.aspx
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Note that Lattice indicates that iCEcube?2 is designed to run under Windows XP and Windows 7.
We use it under Windows 10 without any problems, so it can be assumed that it runs also
correctly under Windows 8, but we did not test it.

Start the installer by double-clicking the icon and follow the instructions.

IMPORTANT : the iCEcube? installer must be executed with administrator's rights.

L)

am LATTICE  icicube2 Setup

W Lattice Semiconductor iCEcube2 Setup x

‘Welcome to the Lattice Semiconductor
iCEcube2 Setup Wizard!

iCEL0 HX
ICEHO LP | nem—mn

Click Next to continue, or Cancel to exit setup.

HELATTICE

Once the installation is finished, you should have the iCEcube2 icon on your desktop window.

g
ICEcubed
2017.01

DO NOT START iCEcube2 for now! Since you don't have yet a license, the program will abort.

The license is physically attached to your computer and uses the network card MAC address to
identify it. So the first thing to do is to retrieve the MAC address of the machine on which the
software will run.

Press and hold the Windows key, and press the "R" key. In the window that opens, enter "cmd"
(without the quotes) and press Enter. A shell window (sometimes called "MS-DOS window", but
it is not a MS-DOS window at all...) will appear.

Type "ipconfig /all" command at the prompt



B CVWINDOWS systemn32\cmd.exe - O x
icro t Windows [version 18.8.: A
. ft Corporation. Tous droits ré
C:\Users\Benoit»ipconfig /a
w

A list of all the network adapters available on your computer will appear. We recommend you
to choose the MAC address of either the WiFi adapter or the physical network card.

It is not recommended to use virtual network cards addresses (from VMWare or Virtual Box for
example) except if you know exactly what you. Since these addresses can be modified at any
moment, they may invalidate the iCEcube2 license file (and you may loose countless hours to
understand why the license file is not working anymore)

The MAC address is displayed on the line "Physical address", it is formed of 6 digits, separated
by hyphens (sorry, my computer is in French... and yes I have hidden the three last digits of
my address).

Ethernet Ethernet

Mon

Go back to Lattice website and locate the "Request license" section on the iCEcube2 download
page.

Licensing

To request a license you will need the following:
Lattice website user account

Physical MAC address (12-digit hexadecimal value)

Software Downloads & Documentation

Quick Reference Information Resources Downloads
Application Note Product Brochure Downloadable Software
Installation Guides Release Notes

Click on "Click here to request your license". On the next page, check that you have provided
your Lattice's account details and enter the MAC address you have retrieved on the computer.

Do not forget to check the "I am not an employee of Cadence, etc, etc..." and click on
"Generate license"



The license file will be sent to the email address you gave in your Lattice account (that's why

you need a valid email address). The file is called license.dat. Save it on your computer hard
disk, we will need it very shortly.

Here we are finally, we can start iCEcube2... and get a funny window, just to be scared...

Fatal Error pod

@ Your 30 days free license has expired.

Please fax your License File/Registration and License Request Request
Form to Lattice Semiconductor Corp.

OK

Don't worry, this window is displayed almost each time iCEcube2 is started, but it shall be
ignored.

Click on the OK button to close the window, you will then get the following window :

FLE¥net License Finder ot

Y'our application wag not able to obtain a license
becausze the FLEXnet licenze server manager
could not determine where to find the licenzsing
data it needs. Pleaze chooze one of the
followina:

() Specify the License Server System
(®)5pecify the License Fil

Copyright [2] 1933-2007 Macrovision Corparation

Cancel <Back M exts

Choose "Specify the license file" and click on "Next"

FLE¥Xnet License Finder ot

Your application was not able to find a licensze
file or zerver for the FLEXnet License Server

tanager. Choose the filename you want o uze
for a license file.

Browse

Cancel <Back

Click on "Browse" and locate the license you got by email just before. Once the license file



location is entered, click on Next, and you should get the following window, which confirms tht
you license file has been accepted.

FLEXnet License Finder ot
The FLE=net license finder
has completed.

Fresz Finizh to return to the
applicatian.

Cancel | | <Back |E Finish 1

Click "Finish" to close the window, iCEcube2 will start automatically.

W Lattice iCEcube2 - O X
Eile View Tool Window Help

Design
=HProject
- Mew Project
~ Qpen Project
~ Close Project
= Synthesis Tool
=l Add Synthesis Files
-~ Design Files
“ Constraint Files
D‘ Run LSE Synthesis
- Reports
= P&R Flow
[} Select Implementation
- Add P&R Files
- Run P&R
[» Import P&R Input Files
f} Run Placer
Run Router
Generate Bitmap
- |P Exporter
= Qutput Files
~ Reports
~ Simulation Metlist
= Device/Operating Condition
=X Device Info
- DeviceFamily
-~ Device
- Device Package
" Power Grade
=l Operating Condition
~Core Voltage(v)
“ Temperature()

Ready




Step 2 : Compilation of your first project

We will now see how to generate the FPGA bitmap (the file to load in the Flash on the Olimex
iCE40HX8K or iCE40HX1K boards)

In iCEcube2, double click on "New project" on the left tree window (single click will not work!)

On the window that opens, enter :
« the name of the project you want to create (spaces are forbidden !)
+ the location of the project on your hard disk.
» iCE4O0 for the device family

If you work with the iCE40HX8K-EVB board, select :
« HS8K for the device
+ CT256 for the package

If you work with the iCE40HX1K-EVB board, select :
* H1K for the device
*  VQ100 for the package

Let all the other parameters as they are by default!

T New Project 7 =
Project
Project Name: |OIimexBIinkDem0
Project Directory: | D:\FPGATest_Olimex
Device
Device Family:  [iCE40 =l
Device: |HxaK |
Device Package: =

Operating Condition

Junction Temperature (in degrees Celsius)

Range: Best: Typical: Worst:
|Commercia| j |-:- | 25 85
Core Voltage(V)
Voltage Tolerance Range: Best: Typical: Worst:
|+f-5%(datasheet defauﬂ | 1.26 |1.2 ﬂ | 1.14
I0Bank Voltage (V)
topBank 2.5 - bottomBank 25 -
leftBank 2.5 - rightBank 2.5 -

Perform timing analysis based on

" Best " Typical * Worst

(¢ Start From Synthesis
" Start From BackEnd
I~ 1P Generation

Mext | Cancel




(Note that all of our screen shots are showing the H8K, since this is the board we
use. The screen shots will be slightly different if you work with the H1K)

Click on the next button to display the following window

W Add Files ?
—Files to add
B0l D: JFPG A Test_Olimex - QI gl QI _I IE EI

! Test_Olimesx_sbt.project =5

E Test_Olimex_syn.prj
examplewv

ST icedhxBk-evb.pcf

stdout.log

- synlog.tel

Test_Olimex_lmplmnt
Desktop <<

PEEEE

<
Home

File name: I Details

Files of type: IAII Files(*) LI

Back | Finish | Cancel |

For now, click on "Finish" button, we will add the project files later. You will then return to
iCEcube2 main window.

W Lattice iCEcube2 - [Qutput] — O x
W File View Jool Window Help =& x|

IR EYA:

Project Name: OlimexBlinkDemao 5 X Qutput
= Project
- Mew Project
- Open Project
-~ Close Project
1 Synthesis Tool
= Add Synthesis Files
~ Design Files
“ Constraint Files
~[» Run Synplify Pro Synthesis
- Reports
=t P&R Flow
D Select Implementation(Olimex...
#- Add P&R Files
- Run P&R
- Import P&R Input Files
D Run Placer
Run Router
Generate Bitmap
= Output Files
- Reports
- Simulation Metlist
= Device/Operating Condition
= Device Info
- DeviceFamily

Project Directory is D:\FPGA\Test Olimex\OlimexBlinkDemo

ICE40
HX8K
CT256

- Power Grade

= Operating Condition

- Core Voltage(v]  1.14
- Temperature(C) 85




Download the two following files from Olimex Github repository (use them even if you have a
iCE40HX8K board) :

+ example.v
* ice40hx1k-evb.pcf

These files are available here :
https: ithub.com/OLIMEX/iCE40HX1K-EVB/tree/master/demo/ice40hx1k-evb

Save the files in your project directory (the exact location does not really matter, but it's better
to keep everything organized)

If you have a iCE40HX8K board, make a copy of the ice40hx1k-evb.pcf and save it under
ice40hx8k-evb.pcf.

Back in iCEcube?2, go to "Synthesis tool" / "Add synthesis files" and right-click on "Design files"

W Lattice iCEcube? - [Qutput] — m} x

W File View Tool Window Help ;Iilﬂ
EFE] EYAl-

Project Name: OlimexBlinkDemo [ Output

= Project Project Directory is D:\FPGA\Test_Olim Dem

New Project

Open Project

Close Project
-1 Synthesis Tool

= Add Synthesis Files
Cc  AddFiles...
> run Synplify Pro Synthesis
Reports
=1 P&R Flow
> select Implementation(Olimex...
#- Add P&R Files
Run P&R
> Import P&R Input Files
> Run Placer
Run Router
Generate Bitmap
= Qutput Files
Reports
Bitmap
Simulation Netlist
= Device/Operating Condition

=I- Device Info
DeviceFamily iCE40
Device HXBK

Device Package CT236
Power Grade

= Operating Condition
Core Voltage(v] 1.14
Temperature(C] 85

Click on "Add files" and locate the verilog source file you have downloaded just before. Click on
the file name (example.v) and click on the ">>" button to make it appear in the right pane.


https://github.com/OLIMEX/iCE40HX1K-EVB/tree/master/demo/ice40hx1k-evb

W Add Files ?

*
—Files to add
Look in: ID:.’FPGAFI’est_OIirnex j EI gl gl _I l@ El
- examplew
D examplew s
! OlimexBlinkDemo -
Test_Olimex_Implmnt
My Computer
—_— =2
Desktop €< |
<< |
Hame
File name: |exam|:|le.v Details |
Files of type: |HDL Files(*.vhdl =vhd *.v *.vg) ;l

Ok | Cancel |

Click on "OK" to close the window. The file will now appear in the left tree under "Design files"
entry. Note that a green arrow has appeared now on "Run Synplify Pro Synthesis".

Double click on the line with the green arrow.

W Lattice iCEcube? - [Output]

— O *
% File View Tool Window Help == x|
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Project Name: OlimexBlinkDemo & X Cutput
= Project _ Project Directory is D:\FPGEA\Test_Olimex\0limexBlinkDemo
- MNew Project

- Open Project

- Close Project

[ Synthesis Tool

- Add Synthesis Files
= Design Files

- examplev
" Constraint Files

= " Run Synplify Pro Synthesis
- Reports
&= P&R Flow [ProjectDir D:\FPGA\Test_Olimex\OlimexBlinkDemo
D Select Implementatigrmommex...
*- Add P&R Files
- Run P&R
- [ Import P&R Input Files
D Run Placer
D Run Router
Generate Bitmap
= Qutput Files
~ Reports
- Bitmap
~ Simulation Metlist
= Device/Operating Condition
£+ Device Info
~ DeviceFamily iCE40
Device HXBK
- Device Package  CT256
" Power Grade
=1 Operating Condition
- Core Voltage(V)  1.14
~ Temperature(C) 85

This will run the synthesis engine (it "compiles" the Verilog source code).

If you a alert box telling that an environment variable LM_LICENSE_FILE is not set, just click
on OK. It's not a fatal error at all !



Fatal Error pod

"ﬁ\] Environment variable LM_LICEMSE_FILE is not set.
%l Please verify and make sure that the environment variable
contains the license path.

Let the synthesis engine run (it can take a while to complete, especially on slow machines).

When the synthesis is finished, you will get a complete(!) report being displayed on the right
pane...

The important thing is to make sure that you see "Synthesis succeeded" at the end of the
report, otherwise it means that your Verilog code is corrupted!

W Lattice iCEcube? - [Qutput] - O X

® File View Tool Window Help == x|
) o] == Li Qoo R £,

HU@»"‘?HUJJ‘[::: % C HE

Project Mame: OlimexBlinkDemo g X Output

£ Project 2| | Timing exceptions that could not be applied ;I
- New Project None
""OpEﬂ Project Finished final timing analysis (Real Time elapsed Oh:00m:01ls; CPU Time

. elapsed Oh:00m:01s; Memory used current: 133MB peak: 134MB)
- Close Project o . o : T . o
Finished timing report (Real Time elapsed O0h:00m:0ls; CPU Time elapsed

= S)"I"IthESIS Tool Oh:00m:01s; Memory used current: 133MB peak: 134MB)
- Add Synthesis Files |-
E}"DESI-QFI Files Resource Usage Report for top
: examplev Mapping to part: iced4lhx8kctlse

. - Cell usage:
~ Canstraint Files “

. . SB_CRRRY 4% uses
- & Run Synplify Pro Synthesis SBE_DEFF 13 uses
#- Reports SB_DFFE 15 uses
= P&R Flow SB_DFFESR 1l use
: - - SB_DFFSR 15 uses
o Select Implementation(Oli... e l°u‘_‘ee
-~ OlimexBlinkDemo.edf — P
= OlimexBlinkDermo.scf SB_LUT4 80 uses
= Add P&R Files I/0 ports: 5
, Ip Design F”ES I_-' 1::11:111:11.'&5: =2
C traint Fil SBE_GB_IO 1 use
onstraint Files s 10 4 onees
~ Run P&R I/0 Register bits: a
Impaort P&R Input Files Register bits not including I/0s: 49 (0%)
D Run Placer Total load per clock:
oo | CLE -
- [» Run Router topl|CLE: 1

@5 |Mapping Summary:

Generate Bitmap Tota1  LUTe- a0 (139

= Qutput Files Distribution of A1l Consumed LUTs = LUT4
- Reports Distribution of A1l Consumed Luts S0 = S0
Bi‘tmap Mapper successiull!

=H - - 2t Mapper Exit (Real Time elapsed (h:00m:01ls; CPU Time elapsed
slmU|EtIOI’I NEt“St . Oh:00m:01s; Memory used current: Z7THME peak: 134MB)

= DewcefOperatlng Condition Process took Oh:00m:0ls realtime, Oh:00m:0ls cputime

= Device Info £ Tue Rug 15 14:38:06 2017

DE\'[CEFEI’H")’ iCE40 it 2222222232232 2 252 222 222822322 2222 2222 2222 2222 22 2222 2

- Device HXEBK Synthesis exit by 0.
Current Implementation OlimexBlinkDemo Implmnt its sbt path:

“ Device Package C1256 D:/FPEA/Test_Olimex/0limexBligdDemo/ClimexBlinkDemo Implmnthsbt
""" Power Grade Synthesis succeeded.
= Operating Condition j Synthesis runtime 78 seconds -
Synthesis succeed. A

Note also the green check marks, indicating that synthesis has been performed correctly.



Go now to "P&R flow" / "Add P&R Files" and right click on "Constraint files", then click on "Add

files..."
W Lattice iCEcube? - [Qutput] - O x
® File View Tool Window Help ==l %]
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Project Mame: OlimexBlinkDemao g X Output
[i]“PI’OJ_ECt 2| | Timing exceptions that could not be applied ;I
- New Project None
""OpEﬂ Project Finished final timing analysis (Heal Time elapsed Oh:00m:0ls; CPFU Time

~ Close PrOJECt Finished timing report (Heal Time

& 5}'”th'35'5 Tool Oh:00m:01s; Memory used current:
= Add Synthesis Files Il
E}"DESI-QFI Files Resource Usage Report for top
[ examplev Mapping to part: iced40hxSkctlSé

N - Cell usage:
“ Canstraint Files

8 . SB_CRRERY 4€ uses
- & Run Synplify Pro Synthesis SB_DFF 132 uses
#- Reports SE_DFFE 15 uses
= P&R Flow SBE_DFFESR 1 use
i - - SB _DFFSR 15
= ¢ Select Implementation(Oli... - ¢ om=es
R N SBE_DFFSS 1l use
Oll_meth_nkDemo.edf SE_GB 1 nse
- OlimexBlinkDemo.scf SB_LUT4 50 uses
= Add P&R Files I/0 ports: &
P Design Files I/C primitives: 5
SE_GE_ID 1 use
. SBE_IO 4 uses
~ Run P&R Add Files... I1/0 Register bits:
D’ Impaort P&R Input Files Register bits not including I/0s:
Run Placer Total load per clock:
-[» Run Router - Tfip'”l_'f‘:: ;
. @ Mapping Summary:
b Generate Bitmap Total LUTs: 30 (1%)
& OUTPUT Files Distribution of All Consumed LUTs
Repor‘ts Distribution of All Consumed Luts
B'rtrnap Mapper successful!

- Simulation Metlist
R . . Oh:00m:01ls; Memory used current:
= DewcefOperatlng Condition Process took Oh:00m:0ls realtime,

E--Qevice Infa # Tue RBug 15 14:28:06 2017

i DevfceFamily ICE40 f2:2333-5333 323322333323 2233 3-3-3-3-2 3 3
Device HX}BK Synthesis exit by 0.
Device Package  CT256 —

~Power Grade Synthesis succeeded.
= Operating Condition j Synthesis runtime 78 seconds

elapsed Oh:00m:01s; Memory used current: 133MBE peak: 134MB)

elapsed Oh:00m:0ls; CPU Time elapsed
133MB peak: 134MB)

a
45 (0%)

= LUT4
S0 = 50

2t Mapper Exit (Real Time elapsed Oh:00m:01ls; CPU Time elapsed

Z7HME peak: 134MB)
Oh:00m:01s cputime

(232323212 3222332223223 2223

Current Implementation 0limexBlinkDemo Implmnt its sbt path:
D:/FPEA/Test Olimex/0limexBlinkDemo/ClimexBlinkDemo Implmnthsbt
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B

If you have the iCE40HX1K board, select the ice40hx1k-evb.
If you have the iCE40HX8K board, select the ice40hx8k-evb.

Click then on ">>" button to add the file in the project.

pcf file.

pcf file.



™ Add Files

Look in: ID:;’FPGAFI’est_DIimex

-l el o] L& &

—Files to add

! | ] icedDhxBk-evb.pcf
. OlimexBlinkDemao
Test_Olimex_lmplmnt
My Computer
Desktop
Home

File name: | ice40hx8k-evb.pcf

Files of type: IConstraint{*.sdc *scf *.pcf *.db *.mid)

S

>

<

£

PEEEE

Details

iced0hxBk-evb.pcf

Click OK to close the window.

IMPORTANT : if you have the iCE40HX8K-EVB board, you must edit the file content (since it is
still a copy of the H1K file for now). This can be done directly from iCEcube2.
Double click on ice40hx8k-evb.pcf file in the "Constraint files" section and replace the file

content by the following lines

set_io CLK 13

set_io BUT1 K11
set_io BUT2 P13
set_io LED1 M12
set_io LED2 R16

W Lattice iCEcube? - [icedDh:xBk-evb.pcf]
™ File Edit View Tool Window Help
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YEFET Y=
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ice40hx8k-evb.pcf |

B of Select Implementation(Ol..

- OlimexBlinkDemo.edf

“ OlimexBlinkDemao.scf

=+ Acld P&R Files

IP Design Files

= Constraint Files —

Right click to add/remove files

- Run P&R
[» import P&R Input Files
D’ Run Placer
[) Run Router

Generate Bitmap LI

[=l. M Cilae

Project Mame: OlimexBlinkDema g X Output
: =" Design Files [=] set_io CLE J3
. example set_io BUTL Ell
“ Constraint Files EEE LT inE R
o Run Synplify Pro Synthesis S2E o IHIE s
Lo Reports set_io LEDZ Rl&
= P&R Flow

Ln1 Cell y




Double click on "Import P&R Input Files" and let the mapper run. Make sure that you get the
"EDIF Parser succeeded" line at the end of the report.

W Lattice iCEcube? - [Qutput]

™ File View Tool Window Help
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Project Name: OlimexBlinkDemo

2 X

OlimexBlinkDemo.edf
= OlimexBlinkDemo.scf
= Add P&R Files
IP Design Files
= Constraint Files
“icedDhxSk-evb.pf
- Run P&R
- o Import P&R Input Files
D’ Run Placer
Run Router
~[» Generate Bitmap
= Qutput Files

E Device Info

Eof Select Implementation(Oli..

= Device/Operating Condition

-l

S |

Lattice Semiconductor Corporation

ice40hx8k-evb.pcf I

Edif Parser

Helease: Z017.01.27514
Build Date: Jan 12 Z017 18:38:15
Parsing edif £file:

D:/FPEA/Test Olimex/0limexBlinkDemo/ClimexBlinkDemo Implont/0limexBlink
Demo.edf. ..

Parsing constraint file:
STart

D:/FPR/Test_Olimex/iced40hxBk-evb.pct
to read sdeofscf file

D:/FPER/Test Olimex/OlimexBlinkDemo,
Demo . scf

sdc reader CK
D:/FPEA/Test_Olimex/0limexBlinkDemo/
Demo.scf

Stored edif mnetlist at

D:/FPEA/Test Olimex/0limexBlinkDemo,
“woadb—top. - -

OlimexBlinkDemo Implmnt/OlimexBlink

0limexBlinkDemo Tmplmnt/0limexBlink

0limexBlinkDemo Implmnt'sbtinetlist

write Timing Constraint to
D:/FPERA/Test_Olimex/0limexBlinkDemo,
t_temp.sde

EDIF Parser succeeded
Top module is: top

ClimexBlinkDemo_Implmnthsbt/Temp/sb

-

.|

e st B cmEan .:J EDF Parser run—time: 3 (sec)
Ln1 Cell Y
Double click on "Run Placer" (don't worry, this step will take some time to complete)
W Lattice iCEcube2 - [Output] - ] ®

W File View Tool Window Help
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- OlimexBlinkDemao.scf
= Add P&R. Files

~IP Design Files

= Constraint Files

" iced0hx8k-evb pcf

~ Run P&R
o Import P&R Input Files
~ of Run Placer
D' Run Router
- [ Generate Bitmap
= Output Files
#- Reports
- Simulation Netlist
=l Device/Operating Condition
=+ Device Info

- Power Grade
= Operating Condition

- DeviceFamily iCE40
- Device HX8K
~Device Package  CT258

Project Name: ClimexBlinkDemo Output I ice40hx8k-evb.pcf I
= of Select Implementation(Oli., | [T T o T ooramer e e e e e -
OlimexBlinkDemo.edf End of Clock Summary

]

j2323 3523332323332 322 333333233233 338323 33 3333323323333 f2:2:5-3-3.3 2232
IZ054: PFlacement of design completed successfully
I207&: Placer run—-time: 23_3 sec.
"C:/lsce/iCEcubel 2017 .01/sbt_backend/bin/win3Z//opti\packer exe"™ "C:

“lscch\iCEcubeZ 2017 .01%skbt backendh\devices\ICE40F0S .dew"
"D:/FPEA/Test_Olimex

limexBlinkDemo/ClimexBlinkDemo_Implmntsbtinetlistho

adb—top" —-package CT2Z5¢ -—outdir
"D:/FPEL/Test_0limex/0limexBlinkDemo/0limexBlinkDemo_Implmnt) sbthoutputshp
acker" —-DEC only --translator "C:

CEcubeZ.Z201l7.01l%sbt backend\bin'\sdc translator.tcl™ --src_sdec file
"D /FPEA/Test_Olimex/0limexBlinkDemo/ClimexBlinkDemo_Implmnt’sbthoutputship
lacer\top_pl.sdc" —-dst_sdc_file

"DI/FPEA/Test Olimex/0limexBlinkDemo/0limexBlinkDemo Implmnt)\skti\ocutputshp
acker\top_pk.sdc" --devicenams iCE40HHEE

Lattice Semiconductor Corporation
Release: 2017.01_27514
EBuild Date: 12 2017 1l8:35:03

Begin Packing...

Packer
Jan

initiali=ing finish

Total HPWL cost is 314

used logic cells: 108

Design Bule Checking Succeeded
DRC

Checker run-time: 0 (sec)

5

24

Ln1 Cell

Check that you get the "Placement of design completed successfully" and "Design Rule
Checking Succeeded" lines in the report (confirmed by the green check mark in the tree)



Double click on "Run router". Check that you get a green check on "Run Router" to confirm

that everything went fine.

W Lattice iCEcube? - [Qutput]
T File View Tool Window Help

=8|

||| & T 1@

B AICERE: ] Y«

Power Grade
=+ Operating Condition ﬂ
timer succeed.

Project Name: OlimexBlinkDemo Output | iced0hxakevb.pcf | top_sbt.rpt |
- = = - - = — = = —
& W SE_lECt|I'I"-Ip|EI"I"IEﬂtEtIDﬂ(O|I... d "D:/FPGL/Test_Olimex imexBlinkDemo/0limexBlinkDemo Implmnt'\sbtinetlist\o ;I
OlimexBlinkDemo.edf adb-top™ --lib-file
OlimexBlinkDemo.scf %1lscch\iCEcubeZ.2017.01%sbt_backend‘\devices\ice40HXSK.lib" --sdc-file
= Add P&R Files "D /FPEA/Test_Olimex/0limexBlinkDemo/ClimexBlinkDemo_Implmnt'sbthoutputshn
IP Desian Files etlister’top_sbt.sdc" --sdf-file
H g N "D /FPGA/Test Olimex/0limexBlinkDemo/0limexBlinkDemo Implmnth\sbtioutputshs
= C:DFIStrEII"It Files imalation netlisth\top_sbt.sdf" --—report-file "D:
- iced0hx8k-evhb.pcf \FPGEA\Test_Olimex\OlimexBlinkDemo‘\0limexBlinkDemo Implmnt'sbtoutputsitime
- Run P&R r\top_timing.rpt"” --device-file ™
. R 2 2017 - -4 Y\ ICE | R - Jp—
w Impor‘t PAR Inpu‘t Files ;lscc ‘?“""cubf _Dl... '.Ji._:sbt_fgskezd‘dietlces \I-_.4':I.L"3E.i.f:le? - t,:Lm?'Lng ;Lmun.:r_,r
W R Pl Executing : CihlscchiCEcubeZ. 2017.01l%skt backend'\bin'wwin3Iloptisbtimer.exe
un Hlacer ——des-1ib
~of Run Router D:/FPER/Test_Olimex/OlimexBlinkDemo/OlimexBlinkDemo Implmnthsbtinetlistioa
~[» Generate Bitmap db-top --lib-file
= Output Files “1lscchiCEcubeZ .20 0lvsbt_backend\devices\ice4(MMEK.lib --sdc-£file
+- Reports D:/FPGA/Test Olimex, A0limexBlinkDemo Implmntisbti\outputsine
N P tlister’top sbt.sdc
Brtmap . . D:/FPGA/Test_Olimex/0limexBlinkDemo/0limexBlinkDemo Implmnt'sktioutputs'si
*- Simulation Metlist muilation netlist\top sbt_sdf --report—-file D-:
= Devfce,"Operating Condition WEFDELA\Test_Olimex imexBlinkDemo'0limexBlinkDems_Implmnth shtioutputsitime
= Device Info F;tcp'_Fimi:g.rptjl_diz'ic:_:_bilek:::1' devi WICE40POE .d i mi
. . . . “lscchiCEcubeZ 2017 .01%sbt_backendidevices\ICE40P0E dev -—-timing-summary
i DEVI_CEFEFHH_V ICE4D Lattice Semiconductor Corporation Timer
Device HX8K —1 || Release: 2017.
‘Device Package  CT256 Build Date: Jan 12 2017 18:42:55

Timer run—-time: 1 seconds
timer succeeded.

Ln1 Coll

.|

2|

And... finally.... double click on

"Generate bitmap"! This last step generates the file that will be
uploaded in the Flash memory on the EVB board.

W Lattice iCEcube2 - [Output]
W File View Tool Window Help

Project Mame: OlimexBlinkDemo

D odEELD R ar~=1q

Output | ice40hx8k-evb. pcf | top_sbt.rpt |

OlimexBlinkDemo.edf
- OlimexBlinkDema.scf
=1 Add P&R. Files
~IP Design Files

= Constraint Files

“ iced0hxsk-evb.pcf

- Run P&R
o Import P&R Input Files
- Run Placer
- o Run Router
- o Generate Bitmap
= Qutput Files

= o Select Implementation(Oli.. =] P

fIest_&limexﬁ&limexElink}emcf&limexElinkDemc_ImplmntisbtKcutputslne _:J
vtop_sbt . sdc sdf-£file
/Test_0limex/

tlister

ClimexBlinkDemo_Implmnth sbthoutputshsi
_sbt.sdf —-report—file D:

imexBlinkDemo_TImplmnthsbthoutputsi\time

OlimexBlinkDemo

_netlistito
imexBlinkDem

“Test_Olimex

r\top_timing.rpt device-file C:

“lsechiCEcubeZ . 2017.01%sbt_backend\devices\ICE40P0E dev —--timing-surmary
Lattice Semiconductor Corporation Timer

Release: Z017.01.27914

Build Date: Jan 12 Z017 128:4Z2:55

Timer run—-time: 1 seconds
timer succeeded.

7.01/sbt_backend/bin/win3Z/opti\bitmap.exe"™ "C:
01%sbt_backendidevices\ICE40P0S dev" --design
"D:/FPGA/Test_Olimex/0limexBlinkDemo/ClimexBlinkDemo_Implmnthsbtinetlistho
adb-top" —--device_name 40HEEE --package CIZ5€ ——outdir
est_O0limex/0limexBlinkDemo/0limexBlinkDemo_Implmnt'\sbthoutputshb
init_ram bank 1111 --fregquency low

—low_power on ——init_ram on
—--warm boot on

top_bitmap_int.hex

R T T RBelease: Z017.01.27314
simulation Netlist Build Date: Jan 12 2017 15:01:41
= Device/Operating Condition Bit Stream File Size: 1080760 (1M 31K 440 Bits)
E"DEVkE|ﬂf0 Bit Stream Generator succeeded
?'-'-DeviceFamiI\r iCEAD LI Bitmap run-time: 1 (sec) j

Lattice Semiconductor Corporation Bit Stream Generator
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The file can be seen in "Output

Files" / "Bitmap" (the file we need is the .bin file)

CONGRATULATION : you have generated your FPGA binary file!



Step 3 : For the fun...

Once the bitmap file has been generated, there are two screens which are interesting to

consult.

The first one is called "Floor Planner", it shows the resource used on your FPGA. When you
work with big Verilog or VHDL projects, this screen is very important to know when you reach

the limits of the chip you use.

Click on "Tools" / "Floor planner" menu to show the following window (it can be reached also

on the button bar on the top)

Detailing the floor planner functionality is out of the scope of this starter manual. Please refer

to Lattice manuals for details about this tool.

W Lattice iCEcube? - [Output] - [Floor Planner] - X
W File Edit View Tool Window Help =8l
|| C#B8E%0|RP2N ko @k~ |F
Project Name: OlimexBinkDemo 8 x Output. | ice40hxBk-evb.pef | top_sbt.rpt Pin Constraints Editer Floor Planner
= Project Logic &%
New project Logic Instance Instance Type | ~
8‘;?: ng 5 N MOK By T 8.0, i SB_CARRY...
= @& INMUX bR 11700 SB_CARRY L.,
= synthesis Tool
= Add Synthesis Files
=i Design Files s X
example.y oo
Constraint Files =
<« Run Synplify Pro Synthesis o
4 Reports : :
=1 PER Flow @ g unlsstent 1_ary 1
= & Select Implementation(Olimex.. | % & unt_ret et T_ery 1
OlimexBlinkDemo.edf Bl W clkdiv 11_THRU_ LU
OlimexBlinkDemo.scf @ BUT2r THRULUTAD0  SBLUT4
= Add PR Files # & BUTILTHRULUTAD  SB_LUT4
IP Design Files ¥ A unlrstent_1_cry 11.c SB_CARRY
5 Constraint Files # & cntr RNIMBSLI4] SBLUT4
ice40hx8k-evb.pc i : ;::;(;N‘M“““‘” pri
Run PER s 8 clkdiv ANOIS) SBLUT4
« Import P&R Input Files @ & cntr RNO[14] SBLUT4
« Run Placer s @ cntr RNIZAR 0[1] SB_LUT4
& Run Router 2 g ol div 1y 9c SBCARRY ENNA
o Generate Bitmap w rst_entl11] SB_DFFSR
= Output Files w4 rst_cnt RNO[T] SB_LUT4
4 Reports # @ entr RNO_2011] SBLUT4
5 Bitmap w W cntrd2] SB_DFFE
@ 4 rstontes RNO[T4)  SBLUT4
top_bitmap.bin O R X ey &
top_bitmap.hex < i 3
top_bitmap.nvem | togic [ GPI0 |_Gbal |_RAM | et ] Growp
top_bitmap._int hex
= Simulation Netlst e 8x
=+ Device/Operating Condition i "
= Device Info i I
DeviceFamiy ~ ICE4D | |
Device HXEK. | |
Device Package  CT256 : }
Power Grade } }
= Operating Condition oy I
Core Voltage(v)  1.14 i |
Temperature(C} 85 ! I EEEENN
Eiliiies
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The second useful tool is the Package View, which shows which pin is used for which function.

This window is reached by "Tool" / "Package View" menu.

W Lattice iCEcube? - [Output] - [Package View]
W File Edit View Tool Window Help
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Package View

= Project Port & x

Open Project i
Close Project i m-ﬁ?ﬁ "U“‘P“‘
= Synthesis Tool S nput
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=1 Design Files = 8 BUT2 Input
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Constraint Files
o Run synplify Pro Synthesis
# Reports
= P&R Flow
=& Select Implementation(Olimex...

O
@)
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@

OlimexlinkDemo. edf
OlimexElinkDemo.scf
= add P&R Files
IP Design Files
= Constraint Files
ice40hx8k-evb.pcf
Run PER
o Import P&R Input Files
o Run Placer
« Run Router
« Generate Bitmap
= Output Files
# Reports M
=1 Bitmap
top_bitmap.bin N
top_bitmap.hex
top_bitmap.nvem P
top_bitmap_int.hex
# Simulation Netlist
=" Device/Operating Condition
=1 Device Info
DeviceFamily ~ iCE4D
Device HXBK
Device Package  CT256

OEEOO

@0 00000
0000000
000000

-~ X o I ® Mmoo o »

~ 00O EROO0000EOROOCO0 -

~» 00000

- =

BEROOCOO000O0

@)
@)
Q
@)
(@)
Q)
(@)
(@)
@)

000EOOOO0

00®@O00000
®@®0&8000000OmEOO

GHO 0000000000
OECOEOOEROORON

Q0

® O
@@OEHOCOdr
OOmOOQO T

9 10 11 12 13 14 15 16

World view 8 x R

O
L
@
[
[
]
[ ]
O
O
O
O
[ ]
O
7

000
000
0)®/@)
000
HOO
00O
omo
3 4 5

Power Grade

= Operating Condition
Core Voltage(V) 114
Temperature(C) &5 G0OMO00C000N0000

iCE40HX 8K - CT256

- X
=18l
[Package Pin Legend g x
PO
PIO/GBIN

(&) SPLSI/SPI_SO/SPI_SCK/SPI 558
I8 AGND/AVDD

M vee

W vcaiosvpbio_sei

[] CDONE/CRESET_B/DRESET_B

[ vPPVDDP/VSSIO
W TRsTE

L1 Coll



Step 4 : Let's go in the real world

Now that you have the FPGA binary file (the "bitmap"), you can upload it in the Olimex board.

The easiest solution is to use the Olimexino 32U4 board, loaded with the iceprogduino sketch.
You will find all details about the configuration of the board on Olimex website.

You can also use another Arduino (we use here a Intel Galileo Gen2) loaded with the sketch.
Note that the iceprogduino sketch is designed to run natively on Olimexino 32U4 boards only, it
needs to be modified to run on Arudino Zero, Arduino Due and Intel Galileo boards. If you use
a Galileo board, we can provide you the modified sketch.

TAKE AN EXTREME CARE ABOUT THE ARDUINO VOLTAGE! Do not use a +5V Arduino to
program the iCE40 EVB boards, this would destroy immediately the components (the EVB runs
on 3.3V only)

On Windows side, there are two programs that can be used : winiceprogduino, which has been
compiled using GCC or WinProgICE, which has been compiled under Visual Studio. We prefer
the second one (not only because we wrote it, but because we have enhanced the user
interface). The two programs are used in the same way (they use the same basic source
code).

Connection details between the Olimexino and the iCE40 boards via UEXT connector are given
on Olimex website. We highly recommend to connect the iCE40 board and the programmer
with power suply disconnected.

Once the programmer and the iCE40 board are connected and powered, you can start the
programming software. Check the serial port number used by the Olimexino (using Windows
control panel or Arduino IDE), you will need it for the programming tool.

You can easily test the connection between the two boards using the following command
(depending on the software you want to use, and replace xx with Arduino serial port humber)

winprogice -ICOMxx -t
or
winiceprogduino -ICOMxx -t

If you see "Winbond W25Q16" being reported, then you are sure that communication is ok
between the two boards

To program a bitmap file for the FPGA, the command syntax is simple

winprogice -ICOMxx -v bitmapfile.bin

Svriniceporgduino -ICOMxx bitmapfile.bin

This command will erase automatically the Flash and will transfer the bitmap file to the Flash.
In all cases, check that you get the "Bye" message at the end. If you see the program stopping

or if you see an error message, the Flash will not be programmed completely and the FPGA will
not be programmed correctly and may act strangely.



