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1. Introduction

1. Introduction
Lattice Diamond® design software offers leading-edge design and implementation tools
optimized for cost-sensitive, low-power Lattice FPGA architectures. Diamond is the next
generation replacement for ispLEVER® featuring design exploration, ease of use, improved
design flow, and numerous other enhancements. This combination of new and enhanced
features allows users to complete designs faster, easier and with better results than before.
Diamond software is available as a download from the Lattice website for both Windows and
Linux. Once downloaded and installed, it can be used with either a free license or a
subscription license.
Key Features and Benefits Design Exploration

e Explore design alternatives with Implementations & Strategies

¢ Run Manager for accelerating exploration and utilizing multicore processors

e Lattice Synthesis Engine (LSE) for additional synthesis exploration options.
Ease-of-Use Features

¢ Advanced next generation user interface

¢ Report view with message filtering features

¢ Extensive cross-probing support

¢ File list View for managing multiple constraint, preference, debug, timing analyzer, and

power calculator files

¢ ECO Editor for specific physical netlist-level changes

¢ Platform Designer tool for mixed signal device applications

¢ Programmer for improved programming support
Improved Design Flow

e New Timing Analyzer view allows updated timing analysis, including clock jitter analysis,

without re-implementing the design

¢ Simulation Wizard to easily export designs to multiple simulators
Additional Software Included with Diamond

¢ LatticeMico™ system integration for embedded microprocessor applications

e EPIC full-featured physical netlist-level editor

2. Installing Diamond 3.8 for Windows

2.1 Download Lattice Diamond Software

The Lattice Diamond software is available for download from the Lattice Diamond Downloads
& Licensing web page located at
http://www.latticesemi.com /latticediamond.

Click the Downloads tab. Some documents and downloads are not visible to anonymous
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visitors. To view all items, please log in to your Lattice account. Follow the product download

instructions and uncompress the software.

2.2 Installation Procedure

1. Close all applications before starting Diamond installation

2. Double-click on the Diamond installer you downloaded to launch the installation process.

3. The Welcome to Lattice Semiconductor Diamond Setup dialog box opens.

Lattice Semicenductor Diamond 3.6 (64-bit) Setup

MachX03L
MachX02
MachXO0
ECP5S

LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

EATTICE

InstallShield

e

Welcome To Lattice Semiconductor Diamond [64-bit] Setup

| < Back ||

| | Cancel |

4. Click Next to open the License Agreement dialog box.

5. Read the license agreement. If you agree, click Yes to open the Choose Destination Location

dialog box.

Lattice Semiconductor Diamond 3.6 (64-bit) Setup

License Agreement
P ad the followin

MachXO3L
MachX02
MachXO
ECPS
LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

FLATTICE

InstallShield

(o

the terms and conditions of this Agreement.

b. Pursuant to this Agreement, Licensee may (i] physically transfer any Software from one
computer to another provided that the Software iz uzed on only one such computer at a time [
and [ii] uze the Software and any output files generated by the Software for the sole purpoze
of designing and programming semiconductor components manufactured by or for Lattice and
zold by Lattice or itz authorized distributors [“Lattice Devices"] and [ji] make one [1] copy of
the Software for Licenzes's own uze zolely for backup or archive purposes. Licenzee may
alzo merge the Software [or a portion thereof] into any other software to form an updated
work; provided that, upon termination of Licensee's license, the Software shall be completely
removed from the updated work and treated as if permizzion to merge had never been
granted. The uze of any portion of the Software included in any such updated work, remains
at all times subject to the terms and conditions of this Agreement.

c. Lattice DiamondThM Programmer and ispM T Software License Terms. Motwithstanding
Section 2b of this Agreement, Lattice grants to Licensee the right to use and distribute, as part
of Licensee's spstems, the Lattice Diamond Pragrammer Software and the ispWt Software {2
he Programmer Software?, in compiled version, for the sole purpose of programming and
reprogramming silicon devices supported by the Programmer Software. Motwithstanding the
faregoing, any output files generated by the Software may only be uzed to program Lattice
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6. The default destination folder is C:\Iscc. Click Browse to change the drive or destination
folder.

Lattice Semiconductor Diamond 3.6 (64-bit) Setup u

Choose Destination Location

MachXO3L
MachXO02
MachXO
ECP5

LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

EATTICE

1atiUr | F Ui

Browse...

| | Cancel |

InstallShield | < Back ||

7. Click Next to open the Product Options dialog box.

8. Select the Diamond components that you want to install by selecting or clearing each of the
listed options. If you have purchased third-party synthesis and simulation tools directly from
the third-party vendors, you can clear the Synplify Pro for Lattice and Active-HDL Lattice
Edition product options. The FPGAs product option has additional options for selecting the
Lattice FPGA devices that you want to install. To set the additional options, select FPGAs and
click Change. In the pop-up Select Subfeatures dialog box, you can select or deselect the
features from the list. Click Continue to come back to the Product Options dialog box.

Lattice Semiconductor Diamond 3.6 (64-bit) Setup (S

Product Options

MachX03L

MachX0z2 [ Seriplify Pro for Lattice
[ Active-HDL Lattice E dition
MachXO

[ Programmer Drivers
ECPS

LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

ATTICE

InstallShield < Back || Mext > Cancel
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9. Click Next to open the Select Program Folder dialog box. The default name of the program
group is Lattice Diamond 3.8 (or Lattice Diamond 3.8 (64-bit) if you installed the 64-bit
version). If you want to change the name, change it in the Program Folder text box.

Analog Devices

Atmel

ATMEL Carparatian

BCL easyConverter SDF. 4
Cypress

EAGLE Lapout Editor 7.5.0
Fiowrnail

Free Al Wiewer

Games

|&F Systems

|attice Diamond .

10. If you have selected the Active-HDL Lattice Edition option, you will be prompted to select
a license opti3zxcdon as shown below.

rLama Sermiconductor Diamond “‘
Active-HDL Lattice Edition Selection \\ | 'j
e

C s

These are the options for using Actve-HDL Lamce Edwon simulator softwars. ¥ you select “Floating
License via USE key" option, !e drive will be instalied |ater during ®ils mstallation process

@ Node-Lock License

Floating License wvia USB key

.

12. In the Create Shortcut on Desktop dialog box, select desired option and click Next.

Lattice Semiconductor Diamond 3.6 (64-bit) Setup

Create shortcut on desktop

wWwhould pou like to create a shortcut on your computer's desktop to launch the Diamond
zoftware?

InstallShield

i Mext » ][ Cancel
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license option and click Next.

Lattice Semiconductor Diamond 3.6 (64-bit) Setup

13. In the Programmer Download Parallel /USB Port Driver dialog box, select the desired

Programmer Download Parallel/USB Port Dnver

@ Yes
"I Mo

Do wou wizh toinstall or update the Parallel/ISE Port driver at this time?Thizs driver is required
for Windows Vista Windows 7 Windows 2 inztallations.

[

14. In the Start Copying Files dialog box, verify Diamond environment settings and click Next.
(S

Lattice Semiconductor Diamond 3.6 (64-bit) Setup

Start Copying Files
Fevi . )

MachXO03L
MachX0z2
MachXO
ECP5S
LatticeECP3
LatticeECP2/M
LatticeXP2

Platform Manager 2

InstaliShield

Setup tasks perfarmed to the following folder:
Cslzochdiamond'3.6_x64
Options selected to install
Diamond Components
Diamond Project Mavigator
License

LATTICE-FPGAS

FPGAs

ECP5U-ECP5UM

LATTICE ECP3

LATTICE ECP2-ECF25
LATTICE ECP2M-ECP2S
LATTICE SC-5CM
LATTICE #P2

Machx<0

LATTICE xP

LATTICE EC-ECP

4

< Back

Cancel
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15.Setup need to evaluate your system, just wait a moment;
Lattice Semiconductor Diamond 3.6 (64-bit) Setup 22

Start Copying Files

MachXO3L
MachX02
MachXO
ECPS
LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

LATTICE

InstaliShield

Setup tazks perfarmed ta the following folder:
C:Meochdiamondy3.6_x64

Options selected to install

Miamnnd Camnnnents

@ Setup iz evaluating pour spstem. One moment please..

LATTICE ECP2-ECP25
LATTICE ECP2M-ECP2M5
LATTICE S5C-SCM
LATTICE xP2

M acke0

LATTICE <P

LATTICE EC-ECF

4

Caticel

Lattice Semiconductor Diamond 3.6 (64-bit) P

= LATTICE

READY TO USE REFERENCE DESIGNS

http:/iwww latticesemi.com/en/Products/DesignSoftwareAndIP/IntellectualProperty.aspx

Lattice Semiconductor Diamond 3.6 (64-bit) Setup

Instaling Diamond Companents.
C:\..\wi_lalch_array\_primary.vhd

Cancel

=Proven Pre-Engineered

Reference Designs

=Popular Functions
12C
SPI
GPIO Expander
PWM

g:j BI'HEIBUI =L Mol JI
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16.In the InstallShield Wizard Complete dialog box, read the note and click Finish.

Lattice Semiconductor Diamond (64-bit) Installation Completing.

InstallS hield Wizard Complete

Diamoi

MachXO3L
MachX02
MachXO
ECPS5
LatticeECP3

LatticeECP2/M
LatticeXP2
Platform Manager 2

m before minning

FELATTICE

InstallShield Firish Caniel

2.3 Licensing for Diamond

At the end of the installation, you will use the Lattice website-based licensing capability to
license your Diamond and stand-alone Power Estimator software.
To use the software, you must receive a Lattice Semiconductor softwarelicense based on the
identification of your network interface card (NIC). The NIC ID or equivalent is the
12-character hexadecimal physical address.
License your software early to avoid any down time.
To obtain a license file for your Diamond software:
1. Go to Lattice Semiconductor Software Licensing page:

www.latticesemi.com/licensing
2. Select Lattice Diamond.

You will get the Lattice Diamond Software Licensing page.

Lattice Diamond Design Software

Adopting new tools can be hard, but Lattice Diamond makes this easy by adapting to your needs with flexible licensing options.

LATTICE
*DIAMOND

Lattice Diamond Free License Diamond LatticeECP3 Versa Kit Free License

Lattice Diamond design software offers leading-edge design and implementation tools The Lattice Diamond Versa Kit Free License enables users to develop, test and
optimized for cost sensitive, low-power Lattice FPGA architectures. The free license evaluate designs using the ECP3 Versa Development Board. The development kit itself|
enables users to design and evaluate the performance of non-SERDES based Diamond Is the industry’s lowest cost design platform for bullding leading-edge systems.
supported devices. Diamond licenses for the ECPS Versa board should be requested by following printed

instructions which come with that board.
To request a license you will need the following

To request a license you will need the following:
Physical MAC address (12-digit hexadecimal value)

Physical MAC address (12-digit hexadecimal value)

Request a Free License
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Fill in your MAC address(12-digit hexadecimal value), Verify it, and click the “Generate
License”.

Software License Request Form

Note: The license file will be sent to the web account email address:

zhangze@stepfpga.com 1.Fill in Physical address
Host NIC (physical address) *: I| ﬂ
* required field .

2.select it

EI verify that | am not an employee of Cadence Design Systems, Mentor Graphics Corporation, or Magma Design Automation

3.click the "Generate License" Button

(click once)

NOTE: This form requires JavaScript to be enabled in your web browser in order to process your request.

Then the license file (License.dat) will be send to your e-mail

In the process of installing Diamond Software, the environment variables will be added to
your system, so you just need to copy the license file(License.dat) to the Folder named
“License”, For example:

v 4f~| > IWFBA% > Local Disk (C)) » Iscc » diamond > 3.6 x64 » Iicensel

~

0O &R & EHE Esicl Pl
o HuEinial
- S -+ IL’ license.dat 2016/12/7 22:36 DAT 4 2 KB
w5 » — license.txt 2015/4/12 18:19 SAIRY 97 KB
4
Epa >

Open Diamond and use it.

Notice:

If it reports error when you open the diamond, it means that the environment variable set up
error, check your environment.

=

|®] ILicense checkout failed.

Check environment variable LM_LICENSE_FILE

set to:
C:\Iscc\diamond\3.6_x64\license\license.dat;f\modeltech_10.1a\LI
CENSE.TXT

Please check your license setup to ensure,

1) You have a valid Lattice license file pointed to by
LM_LICENSE_FILE

2) The License daemon is started at the server if you have a
floating license.

Failure was caused by:

No such feature exists.

Feature: LSC_DIAMOND_A

License path:
C:\lIscc\diamond\3.6_x64\license\license.dat;f\modeltech_10.1a\LI
CENSE.TXT;

FLEXnet Licensing error:-5,357

For further information, refer to the FLEXnet Licensing End User
Guide,

available at "www.macrovision.com”.
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First, Right Click “This PC”, select “Properties” , click “Advanced system settings” .

Then, click “Environment Variables..”,

Check out “user variable for PC”, if there are some environment variables conflicts with
system environment variables “LM_LICENSE_FILE”, find and delete it(them); if there are no
environment variables called “LM_LICENSE_FILE”, just create it as same as the system

environment variables “LM_LICENSE_FILE”. For example:

s w0
22822 IHFZE(U)

a5 i |
LATTICE_INI_PATH C:lsc_env

LM_LICENSE FILE C\lIscc\diamond\3.6_x64\license\license.dat

v GE{E CE QgE} 13 E< Mode tecHgZJ 0.1 c\wm61\hcense.txt

OneDrive C:\Users\22822\OneDrive

Path %USERPROFILE%\AppData\Local\Microsoft\WindowsApps;;C:\intelFP...
QSYS ROOTDIR CAintelFPGA lite\16.1\quartus\sopc_builder\bin

TEMP %USERPROFILE%\AppData\Local\Temp

TMP %USERPROFILE%\AppData\Local\Temp

BEEN).. REE).. MK 0)
RFLE(S)

TFe =] 2
ACTEL FOR ALTIUM OVERRI...

ALTERA FOR ALTIUM_OVER...

ComSpec g\Windows\;vstemE}g\cmd.exe

LATTICE INI PATH C\lIsc_env

LM_LICENSE FILE C\Iscc\diamond\3.6_x64\license\license.dat

MGLS LICENSE FILE C\Modeltech64 10.1c\win64\license.txt

NUMBER OF PROCESSORS 4

0os Windows NT

Path C:\Windows\system32;C:\Windows;C:\Windows\System32\Wbem;C... o

FEE(W)... HE()... TBR(L)
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3. Creating a New Project

3.1 Creating a New Project

The New Project wizard steps you through the process of creating a new project, allowing
you to name the project and its implementation, add source files, and select a target device.
You can open the New Project Wizard using one of the following methods:

On the Start Page, select New in the Project pane.

From the File menu, choose New > Project

Several example project design files are included in Lattice Diamond. The following example
procedure shows how to create a new project using the“and2” example.

On the Start Page, select Project > New.

+* New Project ? X

Create a Lattice Diamond Project

This wizard will guide you through the creation of a
new project.

To create a Lattice Diamond project vou will need to
provide a name and location for vour project. Next
vou will import source files. You may adjust
implementation options. Finally vou will process the
source files to produce a programming file for a
specific FPGA device.

To continue, click Next.

Click Next to open the Project Name dialog box.
Click Browse to open the Browse for Folder dialog box. Navigate to the Lattice Diamond
examples directory and select the and2 folder, as shown:
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* New Project ? X

Project Name
Enter a name for yvour project and specify a directory where the
project data files will be stored.

o

Project:

Name: ‘ ‘

Location: ‘C: /Users/22822/Desktop/DS18B20Z/New Folder V‘ Browse. ..

Implementation:

Name : ‘ ‘

Location: ‘C: /Users/22822/Desktop/DS18B20Z/New Folder, ‘

< Back Next > Cancel

Enter a Project Name: and2.
Enter an Implementation Name: impl1.

+ New Project ? hat

Project Name
Enter a name for vour project and specify a directory where the
project data files will be stored.

Project:

Name: |ar1d2 ‘

Location: ‘C: /Users/22822/Desktop/DS18B20Z/New Folder V‘ Browse. ..

Implementation:

Name : |impll |

Location: |C . /Users/22822/Desktop,/DS18B20Z/New Folder/impll |

< Back Cancel

Click Next to open the Add Source dialog box.

* New Project ? X

Add Source
Add HDL, EDIF netlist, LPF constraints, or other files.

Source files: Add Source...  Remove Source

Copy source to implementation directory

< Back Cancel

From this dialog box, you can add Verilog or VHDL source files, EDIF netlist files, LPF
constraint files, schematic, debug and analysis files or any other project files. Diamond takes
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the source files and places them into the correct folders for the new project.
Click Next to select the device(Family: MachX02, Device: LCMX02-4000HC, Performance
grade: 4, Package type: CSBGA132, Part Names

: LCMX02-4000HC-4MG132C).

+ New Project ? X
Select Device
Specify a target device for the project. b4
Select Device: Device Information:
Family: Device: Voltage: 2.5V/3.3V
LatticeXP ~ | |LCMXO2-2000UHE ~ LLT: 4320
LatticeXP2 LCMX02-2000ZE Registers: 4320
MachXO LCMX02-4000HC EBR Bits: 92. 2K
MachX02 LCMXO2-4000HE \ EBR Blocks: 10
MachXO3L LCMX02-4000ZE Dist RAM: 34560
MachXO3LF LCMX02-7000HC DSP: =
Platform Manager LCMX02-7000HE ) THUL 2
Platform Manager 2 ol DLL: 0
PCS: -
Performance grade: (_) Package type:
Ejea £ Hp APIO: -
= GEHGARIR PIO Cells: 280
Operating conditions: . PIO Pins: 105
Commercial LS T Max Programmable I0s: 104
Part Names: VMON Pins: 0
JLCMX02-4000HC-4MG132C -] IMON Pins: 0
il 0 Defles TMON Pins: 0
elect ASC Device: Trim/Mar Pins: 0
Part Names Numbers HVOUT Pins: 0
L-ASC10-1SG481 [o 2 cpr0: 0
Online Data Sheet for Device
< Back || Cancel

Click Next to open the Select Synthesis Tool dialog box. Select the synthesis tool that you want

to use.If you are designing for MachX0, MachX02, MachX03L, or Platform Manager, you have

the option of using Lattice Synthesis Engine (LSE) as your synthesis tool instead of Synplify

Pro for Lattice or another third-party synthesis tool. LSE is a synthesis tool custom-built for

Lattice products and fully integrated with Diamond.

* New Project

Select Synthesis Tool
Specify a synthesis tool for the implementation.

Synthesis Tools:
O synplify Pro
Precision

@ Lattice LSE  More information

< Back Cancel

Click Next to open the Project Information summary:.

* New Project

Project Information
The new project will be generated with the following spec

ifications. 0

Project:

Project Name: and2

Project Location: C:/Users/22822/Desktop/DS18B20Z/New Folder
Implementation Name: impl1

Device: LCMXO2-4000HC-4MG132C

Synthesis Tool: Lattice LSE

< Back

Cancel
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At this step or any other step in the process, you can click the Back button to review or
change your selections. Click Finish. The newly created project, shown in, is now created and

open.

3.2 Add the design files

(1)Select File—New— File, create the new files.

- i i - Report:
Lattice Diamond - Report - e e B e
Edit View Project Design Process Tools Window Help

| New I* | |Fi.. Ctrl+N |
Bpen Y18 Project.. Ctrl+Shift+N
Add 3 :
Implementation... %
Close Cerl +F4 Strategy.. & x
Close All pr
ummary Il ol
Close Project . |__|
roject = =
[DI Save Ctrl+5S ) Project S.. || |Meodule Name: and2 Synthesis: Lattice B
Save As... rocess Rep.. L5E
L-:‘;—l‘” Save All Ctrl+Shift+S 3 Map Implementation impll Strategy Name: Strategyl
3 Place & R... Name:
Save Project :
. 3 SlgnalfPad Last Process: State:
Save Project As... | JEDEC
Archive Project... nalysis Rep... = Target Device: ]f}?{(??i‘mﬂﬂﬂc— Device Family: Machx02 o
Discard Modified Preferences 8 x
*-‘;{ Print Preview... lscc/diamond/3.6_x64/ispfpga/userware/NT/SYNTHESIS_HEADERS/machxo2.v
% Print... Ctrl+P rors, and (0) warnings F
Recent Files » B
Recent Projects 3 =
Eak Mem Usage: 105,476 K
= = —

(2)Select the file type, add Verilog Files, input the name of Verilog file, then click ‘Yes’ , the

Verilog File will be created in your project.

F ™
* New File [ilﬂ

L W W

Categories; Source Files:

Source Files “F LDC Files
Other Files P power Calculator Files
R5| Reveal Project Files
E) Schematic Files
¥ VHODL Files
EZ) EDIF Netlist Files

[Y Preference Files

Verilog Files

s
i
Hame: I and? I Ext:
Location! F:/Workspace/fpzaproject/and? gate

#dd to Implementation impll

[ Hew | [ close |

b i —

(3)Write Verilog code in this file, press Ctrl+S to save your files. The IDE will save the file to the

File List. Enter the code shown below.
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% Lattice Diamond - Source Editor I sproject/and? getefandzyl I R -5 )

File Edit View Project Design Process Tools Window Help
ey OHh EEBRRAQSY
YECGRELCEGGEEGA=LUOsBH> RBE

8 x| [ Start Page [ | [ Reports () | [ eniz.v@ | [E=
4 [ and2 cmodule and
I LCMXO2-4000HC-4MG132C o (
4 | Srategies
B Area ar
[ 1/0 Assistant b,
E% Quick c
% Timing );
Strategyl
+ [ impl2 input a,b;
4 |l Input Files output et
¥ and2v P ’
|\ Synthesis Constraint Files
4 || LPF Constraint Files and(c,a,b);
[y andzlpf
. Debug Files endmodule
). Seript Files
1. Analysis Files
1. Programming Files
File List | Process | Hierarchy Cl— I -
Dutput F x
(VERI-1482) Analyzing Verilog file C:/lscc/diamond/3.6_x64/ispfpga/userware/NT/SYNTHESIS_HEADERS/machxo2.v -
(VERI-1482) Analyzing Verileg file F:/Workspace/fpgaproject/and?_gate/and2.v
INFO - F:/Workspace/fpgaproject/and2_gate/and2.v(1,8-1,12) (VERI-1018) compiling module and2
INFO - F:/Workspace/fpgaproject/and2_gate/and2.v(1,1-13,10) (VERI-2000) elaborating module 'and2'
Done: design load finished with (0) errors, and (0) warnings a
Gutpar | 191 Conzole | Eevor | Warming | Tator |

Ready Mem Usage: 120,744 K

—_——— W — T T =T =T

module and2

Q ™

S

]

input a,b;

~ N

output ¢;

and(c,a,b);

endmodule
(4)Select ‘Process’ (on the left side of screen), double click ‘Synthesis Design’ , Synthesis

your design.
* Laice Dirond“SoliEERETE oo ond_grcfnc)_ S - oSk

File Edit View Project Design Process Tools Window Help
e Rl PAEHH @EBRAIQAREE =
ZEGRECESCEEGRA=LOSBRY BEREIHS

Frocess 8 X/ | (7 start Page () | [ Beports [ | [ aniz.v 3 | [5]x
4 & Synthesize Design cmodule and2
2 Lattice Synthesis Engine =N
4 2 Map Design
] & Map Trace ar
[F 2 Verilog Simulation File b,
[F] & VHDL Simulation File c
4 2 Place & Route Design )
[[] & Place & Route Trace
. B 1/9 Timing Analysis input a,b;
4 2 Export Files .
[ 2 181 Model output ci
] & Verilog Simulation File
[7] & VHDL Simulation File and(c,a,p);
2 JEDECFile
] & Bitstream File endmodule
File List | frocess | Mierarchy | | |L* o m .
Output & x
(VERI-1482) Analyzing Verilog file C:/lscc/diamond/3.6_x64/ispfpga/userwars/NT/SYNTHESIS_HEADERS/machxol.v .
(VERI-1482) Analyzing Verilog file F:/Workspace/fpgaproject/and2 gate/and2.v
INFO - F:/Workspace/fpgaproject/and2 gate/and2.v(1,8-1,12) (VERI-1018) compiling module and2
INFQ - F:/Workspace/fpgaproject/and2_ gate/and2.v(1,1-13,10) (VERI-8000) elaborating module 'and2'
‘Dune: design load finished with (0) errors, and (0) warnings D
Outpat | Tel Comsole | Grvor | Farning | Tafer |

Ready Mem Usage: 120,744 K

—— W — W e ===l

(5)If synthesis successfully, it will display a green tick on the left side of ‘Synthesis’ ; if
synthesis fault, it will display a red cross. Check out the error and modify your code until

successful synthesis.
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5 X

Process

4 [% Synthesize Design|
% Lattice Synthesis Engine

i Map Design
[} : Map Trace
B Verilog Simulation File
[ & VHDL Simulation File
s 2 Place & Route Design
] 2 Place & Route Trace
[ & 1/O Timing Analysis
4 2 Export Files
[[] & IBIS Model
[[] 2 Verilog Simulation File
] 2 VHDL Simulation File
= JEDECFile
[ & Bitstream File

Hierarchy—-Fost S

| Fi=- | Pye--

3.3 Assign Pins

(1)Select Tools—Spreadsheet View.

MM
ZlecascEs
Frocess

File Edit View Project Design Process Tools Window Help

e @ ¥ My

S )
=]

[
@ EE QR :

%

s s

EEEEEE
EHEMHNEE:@

g X |g— Start Fage |:| |

Reports |:| | E‘fnndva |

Or Tools->Spreadsheet View
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———— >

# Lattice Diamond - Source Editor - [F:/Workspace/fpgaproject/and2_gatefand2.v]

File Edit View Project Design Process | Tools | Window Help
P-B-HSE e ¥ Bf# spreadsheet View || B
CECEHEOEG QEE B s vier [EE )

= Device View m‘ @ =

Frocess 8 x| | i
4 %L Synthesize Design

Netlist Analyzer

%L Lattice Synthesis Engine Netlist View
4 & Map Design NCD View

[[] & Map Trace

[[] ¥ Verilog Simulation File [Pexpress

[7] £ VHDL Simulation File

- N Reveal Inserter
4 T Place & Route Design

7] 3 Place & Route Trace Reveal Analyzer
o 1/53 Timing Analysis Floorplan View b
4 2 Export Files e
Physical View H

[ & 18IS Madel

[[] & Verilog Simulation File
[ & VHDL Simulation File
& JEDEC File

[[] & Bitstream File

Timing Analysis View
Power Calculator
ECO Editor

Programmer

Partition Manager

Synplify Pro for Lattice

i Prw | Hievarchy——FPest 5=

Dutput

Peak Memory Usage: 55.492 MB

Active-HDL Lattice Edition

Simulation Wizard

43 Run Manager
=

Elapsed CEU time for LSE flow : 1.2 Clear Tool Memory

Options... [

Done: completed successfully

Output | Tcl Console | Ervor | Warningt | Infor

Spreadsheet View

=

Mem Usage: 123,676 K
—

(2)Assign the a to Pin(L14), B to Pin(M13), C to Pin(N13), press Ctrl+S to save it.

Name Group By Pin BANK  BANKVCC  VREF [0_TYPE PULLMODE  DRIVE  SLEWRATE = CLAMP  OPENDRAIN
1 4 20 AllPorts NiA MNIA MNiA MNIA NIA LVCMDS33 - NiA MNiA
11 4 @ Input NiA MNIA MNiA MNIA NIA NiA NiA MNiA NiA MNiA Ni
111 # a NIA L14 1 Auto NIA DOWN NA NA QN OFF ol
112 ] NIA M1z 1 Auto NIA DOWN NA NA QN OFF ol
12 4 Qutput NiA MIA MiA MIA NiA NiA NiA NiA NiA MiA Ni
121 c NiA M2 1 Auto MNIA LVCMOS822 DOWN 8 sLow OFF OFF ol
el m | v
Fort Assignments | Pin Assigoments | Clack Resource | Route Priority | Cell Mapping | Global Preferemces | Timing Preferences | Gromp | Mise Preferences

3.4 Generate the compiling files and download

(1)The design is simple, we don’ t tell you some of the things about Simulation, Layout, route.

And we create the compiling the files directly.

(2)Select the ‘JEDEC File’ and double-click the ‘Export File’.
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Process B X
4 T Synthesize Design
% Lattice Synthesis Engine
4 % Map Design
0 : Map Trace
B2 Verilog Simulation File
[[] 2 VHDL Simulation File
4 % Place & Route Design
] 2 Place & Route Trace
[ & 1/O Timing Analysis
4 2 Export Files
O] & IBIS Madel
[ & Verilog Simulation File
[[] 2 VHDL Simulation File
% JEDEC File
] 2 Bitstream File
| Fi--- | Fre* | Hierarchy—-Fost M- |

(3)Open the Programmer, Click Tools—Programmer(Don’ t forget connect the STEP-MXO02 to

PC).

-
+ Lattice Diamond - Spreadsheet View

4 2 Export Files
[7] 2 18IS Model

[E] 2 Verilog Simulation Fle || 2
[7] 2 VHDL Simulation File
%{ JEDECFile "3
[C] 2 Bitstream File .
-0
&
o
=
Fies Ere Hierarchy—-Post M- £
Output
Device: LCMXO02-4000HC
Package: C5BGA132

Performance: 4
Package Status:
Performance Hardware Data Status:

- )
Flle Edit View Project Design Process |Tools | Window Help
A-PE-Ha 8| 2 2 &0 O@F Spreadsheet View "] 2]E
PESRAESERNGTH Bl Peckage View MWE® @
Erocess x5 g Device View 7wty 0 | @ Serendshect Viee B | []x
2 . - Netlist Analyzer
4 % synthesize Design & - By Pin  BANK BANKVCC  VREF 10_TYPE
% Lattice Synthesis Engine BB Netiist View " " " . P
4 % Map Design i | & NCD View - - - .
] & Map Trace ] NA NA NiA NiA NIA
&) :‘.: Verilog Simulation file || .2 || B Pexpress L 0 Auto NiA |
[£] 2 VHDL Simulation File )
< f Reveal Insert Aute "
4 2 Flace & Route Design G, eal Inserter M13(. 01 \wuto N 1
[0 2 Place & Route Trace (imeaal Ay NA A A NiA NiA
[C] 2 1/O Timing Analysis N13C. 10 Auto NiA

Floorplan View

Physical View

Timing Analysis View
Power Calculator

3§ ECO Editor

i} Programmer

€N Partition Manager

<

Synplify Pra for Lattice

»

B Active-HDL Lattice Edition [ Clock Resource

Route Priority | Cell Mapping | Gleba 4|p

g x

£ Run Manager
2 Simulation Wizard

Clear Tool Memory

Finish loading physical design info

Options...

Output | Tel Comsele | Errer | Warning | Indo |

Ready

Mem Usage: 178,700 K

(4)Before programming, the IDE will create as new project from a JTAG scan, you can click

‘Detect Cable’ to detect it, if your device driver install successfully, then click ‘OK’.
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..} Programmer: Getting Started M

Select an Action

@ Create a new project from a JTAG scan

Cable: |HN-USBN-2B (FTDI) | Port: |FTUSE-O v ||  Detect Cable

() Create a new blank project

() Dpen an existing programmer project

L
F:/Morkspace/fpgaproject/123/impll/impll. xcf
|V Import file to cuwrrent implementation I
N
F:/Morkspace/fpgaproject/and?_gate/impll/impll. xcf B
[ ok || cenca |

(5)Click the program button, and when program complete, it will display ‘PASS’.

[ 6 Start Pan 3 ] [T Beports ] O andw ] I Spresdshest View | S Prograsmer - inmpll.zef » [ [#]x
&
Enable Status Device Family Device Operation File Name
| Cable Settings
1@ MachX02 LCMXO2-4000HC FLASH Erace Program Verify ...ace/fpgaproject/and2_ gatefim|
|
Cable [fr-1sBe-ze_rnn) =
Port: [Fruse-0 -
[ u Custem port.
8 E
;’: L/0 Settings
= @ Uze defealt I/0 settings
]
3 Use custen I/0 settings
& INITH pin connected
b=} »
5 OME pin comnected
THET pin ctad
@) Set TEST high
Set TRST low
. m V| | [ PROGRAN pin connacted -
— = = — — - — T .
| §® Start Page | | Reports | | [# wi2.v [ | i@ Spresdshest View | | U Programmer - impll.xef B
5 W | £ | B | B
i@ |
Enable Status Device Family Device Operation File Name

1V -dlla:hXOE LCMX02-4000HC FLASH Erase,Program Verify ..ace/fpgaproject/and2_gatefim|

Let’s see the running results by STEP-FPGA MXO02. This example is a simple, two inputs logic
gates ‘AND’, the control of a development board with the bright lights out. When the single of
LED on the STEP-FPGA is low, the led will be brighten, and initial state of button is high, when
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you push it, the single of button is low.
So, when the FPGA is running, the led will be brighten if you push any button.

4. Active-HDL quick start

Diamond provides you with an interface to create a new simulation project file that you can
import into a standalone simulator. Diamond supports Active-HDL and ModelSim simulation file
for file exports.Now let’s see how to quick start to use the integrated tool Active-HDL in the
Diamond for functional simulation.

1. First of all you can create a testbench file as Verilog source files.

File Edit Wiew Project Design Process Tools Window Help

HrEr-rHdad B8 raygMh @EBAQLUAQ ) EE EEED

ECHAECESCHEGRER = LUOsBR> MEEEE @
File List g X i Start Page |:| | i Reports |:| | r_fandz_tb.vm |
4 ([ and2 ‘timescale 1ns/100ps
i LCMX02-4000HC-4MG132C
4 || Strategi
' %:3;2':5 cmodule and2 tb;
E® 1/0 Assistant
E® Quick reg a,b;
F% Timing wire Cc;
Strategyl
‘Ml imp initial
4 . Input Files .
and2.v = bEgln_
I Aol and2_tha a=0;
.. Synthesis Constraint Files b=0;
4 || LPF Constraint Files #50
Y and2.lpf a=1;
K DeI.Jug IFiIes b=0;
.. Script .F||els #50
.. Analysis Files 1:
4 || Programming Files a=Ly
implL/implLxcf b=1;
#50;
File List | Frocess I Hierarchy | — n
Tatput
2. an2_tbw :

‘timescale 1ns/100ps
module and2_tb;

reg a,b;
wire c;
initial
begin

a=0;
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end
and2 and2_ul(
.a (a),
b (b),
.c (c)
);
endmodule
3. To note here is that the testbench files are only used for the simulation, a lot of statements are
not comprehensive. You must change set up the testbench file attributes to simulation
only.Right-click on and2_tb file in project directory
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4 [} and2

= #50
L LCMXO2-4000HC-4MG132C a=1-
. r
4 | Strategies —.
%‘ Area b=0;
[ 1O Assistant #50
% Quick a=l;
% Timing =1:
Strategyl #50;
4 [H impl1 a=0;
4 | Input Files p=1 -
¥ and2w !
and2 th-- end
. Synthesis ( e
4 || LPF Constr Open With... and2 ul(
[ and2.g Open Containing Folder .a
.. Debug File
o Add b b
. Script Files c
| Analysis Fil Clone Implementation... '
4 ||| Programm Clone Strategy... ) ;
impll/ Find Files...
dule

File List Process |

Iatput

(VERI-1482) Analyz
INFO - F:/Workspac
INFO - F:/Workspac
INFO - F:/Workspac

Exclude from Implementation

Remowve

Set Top-Level Unit... /fpgaproject/andZ_gat

Done: design load

Select Synthesis Tool... tb.v(3,8-3,15}) (VERI-
tb.v(3,1-29,10) (VERI

Include for Polv(1,1-13,10) (VERI-20

Properties (0} warnings

Pop up a properties window, change the file attribute value to simulation.

% Project Properties

| 4 [[B and2
I LCMX02-4000HC-4MG132C
s [EH impl1
and2wv
and2_tb.w
and2.Ipf
impll/impllxcf
@9 Area
E#® 1/0 Assistant
E¥ Quick
E#® Timing
Strategyl

Hame: and?_th. v Category: Reszource

Location: F:ffWorkspace/fpgaproject/and?_gate

Hame ¥alue

Verilog Include Search Path

Include for Simulation -

[ o ][ cenca
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4. Choose the menu Tool -> Simulation Wizard or click the button © in the toolbar, start the

simulation wizard.

File Edit View Project Design
e &1 ¥ 1y
i W 2

& v -

w5

CECHRAECE %D

File Li=t

Process Tools Window Help

3 =L

oo T|IEEEEE @

Raport= D | E,fanﬂz_t'h_va |

=)

g X |StartPage|:| |

b et Diamond s Soures e SENGHRERE e e S

Fle Edit View Project Design Process

[l Wi

B % @ E
File List Ex
4 [[f and2

I LCMX02-4000HC-4MG132C
4 | Swrategies
Area
[ 1/0 Assistant
[ Quick
[% Timing
Strategyl
4 [H implL
4 |, Input Files
¥ andawv
i and2_tba
o Synthesis Constraint Files
. LPF Constraint Files
[ andzipf

Debug Files

N

Script Files
Analysis Files

Programming Files

impl1/implLxef

B0 2 Luge BEE B8 R

Window Help

Spreadsheet View
Package View
Device View
Netlist Analyzer
Netlist View

NCD View

TPexpress

Reveal Inserter
Reveal Analyzer
Floorplan View

Physical View

Timing Analysis View
Power Calculator

ECO Editor

Programmer

Partition Manager
Synplify Pro for Lattice
Active-HDL Lattice Edition

Run Manager

(| )

[

m

File List | Process | Mierarchy |

Output

\i|@

Simulation Wizard

(VERI-1482) Rnalyzing Verilog file
(VERT-1482) Analyzing Verilog file
INFO - F:/Workspace/fpgaproject/and:

Clear Tool Memory

Options...

INFO - F:/Workspace/fpgaproject/and:

Done: design load finished with (0) srrors, and (0) warnings

g x
ga/userware/NT/SYNTHESTS_HEADERS/machzo2.v -
_gate/and2.v
-1018) compiling module and2?

I-9000) elaborating module 'and2'
@

Output | Tl Console | Error | Warningk | Infok |

Ready

Mem Usage: 196,908 K

5. Pop up a simulation wizard window.
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=% Simulation Wizard [ilﬂ_hj

Preparing the Simulator Interface

Thiz wizard will guide you through the creation of a new simulation project for
a specific simulator.

To create a new simulator project you will meed to prowide 2 name and location
for yowr project. Hext you will indicate what stage of the FPGA implementation

wou wish to simulate.

Click Wext to continue.

< Back Hext > ] [ Cancal

6. Set a name for the simulation project.

=% Simulation Wizard [ilﬂ_hj

Simulator Project Hame
Enter a name for your simulator project and specify a directory where the project file
will be stored

Project name: test|
Froject location: F:/Worlkspace/fpzaproject/and? gate [:]
Simulator
@ hective—HIL
MadelSim/BuestaSim

| <Back || Fext> || Cancel |

7+ Choose the Process stage, now in the functional simulation you can only select RTL.
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=% Simulation Wizard &lﬂ_hJ

Process Stage
Indicate what process stage of the FPGA implementation strategy you wish to simulate.

hvailahle stages are automatically displayed.

Process Stage
@ ERTL
Post-Map Gate-Level

Pozt-Reute Gate-LeweltTiming

| <Back || Fext> || Cancel |

e

8. Select add or remove to the Simulation of the Source files and test, if select the Copy Source to
Simulation the Directory option, will copy the source file to the directory of simulation project.

=% Simulation Wizard &lﬂ_hJ

Add and Reorder Source
#dd HOL type source files and place test bench files under the design files.

Source Files: u @

F/Workspace/fpgaprojectfand2_gatefand2.v
F/Workspace/fpgaproject/and2_gate/andZ_th.v

I D Copy Source to Simulation Directory I

Automatically set simulation compilation file order

< Back ][ Hext > ][ Cancal

e

9. You can select the simulation top module.
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-
=% Simulation Wizard

D - |

-= Analyzing VHIL
—— Analyzing VHOL
—— hnalwyring YHOL
-= Analyzing VHIL
— hnalyzring VHOL
—— hnalwring YHOL
—— Analyzing VHIL
—— hnalwring VHOL

file
file
file
file
file

Parse HDL files for simulatiom
Parse HOL files for simulation.

Simulation top parszing finished.

e ——

. B:xEﬁUi spfpga/vhdl_packages/=td_logie_textio. vhd (VHDL-1481 *

C:flzee/diamond/3
C:/flsece/dianond/3
C:fl=scefdi amond/ 3
C:flzec/diamond/3
C:flseefdi amond/3
C:fl=cofdi amond/ 3
C:flzsec/diamond/3
C:f1lsecfdi amond/3

B i it e e ———ee

CB_xBdfispfpzafvhdl _packages/=yn_attr. vhd (VHDL-1481)
B_xBd/ispfpzafvhdl_packages/=yn_miszc. vhd (VHDL-1481)

CB_xBdfizpfpzalvhil_packages/mixed lang wltype. vhd (VHDL-14%

B_xbd/ispfpga’vhdl_packages/syn_arit. vhd (VHDL-1451)
L B_xB4/ispfpza’vhdl packagez/=yn_zign. vhd (VHDL-1481)
VB_xBdfispfpgafvhil_packages/=yn_unsi.wvhd (VHOL-1451)
CB_xBd/ispfpzavhdl_packages/synattr vhd (VHDL-1481)

—- hnalyzing Verilog file F:/Morkspace/fpgaproject/and?_gatefand® » (VERI-1482)
—— fMnalyzing Verileg file F:/Morkspace/fpgaproject,/and?_gatefand?_th w» (VEREI-148Z21
—— ftmalyring VHOL file C:/1=cc/diamond/3 B_xR4f cae libraryf synthesisfvhdl machxo?. vhd (VHOIL-1431)

|

(L

Simulation Top Module:

m

and? th

10. Now the simulation project has been created.

-
=% Simulation Wizard

Summary

Simulation Files :

pmi_work

ovi_machxo?2

Simulation Stage :

Simulator : Active-HDL
Project Name : test

RTL

Simulation Top Module :

Project Location : Fi/Workspace/fpgaproject/and2_gate

F/Workspace/fpgaprojectfand2_gatefandZ.v
F:./Workspace/fpgaproject/and2_gate/and2_tb.w

Simulation Libraries :

m

Bun zimulator

Bun zimulation

Add top-level signals to waveform display

| <Back || Finish ||

Cancel

11. Finish the simulation wizard ,you can see the Wave after the simulation.
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[ Active-HDL 10.2 (test test) - untitled.awe * _— (=@ 2 |
File Edit Search View Workspace Design Simulation Waveform Tools Window Help o ox
|B-el |z B[ @FraSamM Y 00 W O 589 | » e 000 He B < b [Tz
e | 2 B[k L AR R L L LAk« v A ek A D D R MR M|
lﬁ'&andzftb Signal name Value I -t R T
. 1] -
Hierarchy Enf 2 — ‘ —
wh 1 |
= and2_tb o 0 1
& and2_ul : and?2
& QINITIAL#8 0@ ~ =
| =
MName |Va\ue L4
R a 0
Reb 1
° Cursor 1 -
"o
o 0 Hnen
4 m 3 wave.asdb SIM
[ Files ; 3¥Stru._. /ZaRes... o =
=# ZSimulation has been initialized -
=# Selected Top-Lewel: and? tb (and2 th)
= add wave *
=# 3 signalf(s] traced.
= run 1000ns
= # Waveform file "untitled awe’ connected to “F:/Workspace/fpgaproject/and?_gate/test/src/wave. azdh’. |
«# KERNEL: stopped at time: 1 us
*# KERNEL: Simulation has finished. There are no more test wectors to simulate. 2
>
B Console |
INS 4

5. Version

Version number Date Comments

1.0 2017.2.14 Initial Version
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