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1. f8fid

Lattice Diamond W iT AAFFEAE T f Je it F i FSEEL T B, & 1 1R IOAN U IR FE
(3R L FPGA AT T AR A ——{f I 25 BE AR B FPGA IR R A BT 75 22 RAE 1
B e AT B 5 R

> T GUI MFEHE FPGA Wil FHIRIEFAEE

> A A TR ST DL R 5 B SRR AN BT H AT RO R R

> TR AR B B R E IR N Y

7E Lattice ‘B P 7] LA 2% T #8508 () Diamond T H., 37#F Windows Z4iAll Linux &%t

2. B

2.1 Diamond ¥4 F#:

1. Z Lattice EMEAM, U0~ MiE http://www.latticesemi.com/zh-
CN/Products/DesignSoftwareAndIP/FPGAandLDS/LatticeDiamond.aspx
T EO BARVE RS BORT Diamond A 22 A .

2. MR¥E 2R REAT 20

3. R VFRTUE DU BE R VF TR . CHIBAEIRI, S 9)

2.2 Diamond Z3EH

1o AATIF FEGF A GEE R ERAE R G RIRASAT T B AR A«
2. BENZEE T,


http://www.latticesemi.com/zh-CN/Products/DesignSoftwareAndIP/FPGAandLDS/LatticeDiamond.aspx
http://www.latticesemi.com/zh-CN/Products/DesignSoftwareAndIP/FPGAandLDS/LatticeDiamond.aspx
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Lattice Semiconductor Diamend 3.6 (64-bit) Setup ||

(WET< b (sER
MachX02

MachXO Welcome To Lattice Semiconductor Diamond [64-bit] Setup
ECPS

LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

SETLATTICE

InstallShied Cancel
3. siii Next, BEAWMYFME, AREHA RS, BEREHE T .
Lattice Semiconductor Diamend 3.6 (64-bit) Setup ||

Licenze Agreement

the terms and conditions of this Agreement,
MachX03L b. Pursuant ta thiz Agreement, Licensee may [i] physically tranzfer any Software from one
computer to another provided that the Software iz uzed on only one such computer at a time L4
MachXO2 and [ii] uze the Software and any output files generated by the Software for the sole purpose
of desighing and programming semiconductar components manufactured by or for Lattice and
MachXO sold by Lattice or itz authorized distributors ['Lattice Devices') and (il make one (1] copy of
the Softvaare for Licenzee's own uze zolelp for backup or archive purpozes. Licenzes may
ECPS alza merge the Software [or a partion thereof] into any other saftware to farm an updated
) waork; provided that, upon termination of Licensee's licenze, the Software zhall be completely
LatticeECP3 remaved from the updated work and treated as if permizsion to merge had never been
: granted. The use of any portion of the Software included in any such updated wark. remains
LatthEECPE_fM at all times subject to the terms and conditions aof this Agreement.
LatticeXP2 c. Lattice DiamondTM Fragrammer and ispMTM Software License Terms. Matwithstanding
Section 2b of thiz Agreement, Lattice arants ta Licensee the right to uze and distribute, as part
Platform Manager =] of Licensee's systems, the Lattice Diamand Programmer Saftware and the isphM Software (15
he Pragrammer Software?, in compiled wersion, for the sole purpose of programming and
reprogramming silicon devices supported by the Programmer Saoftware. Naotwithstanding the
foregaing, any output files generated by the Software may only be used to program Lattice

sSELATTICE

InsstallShield < Back ‘ Tes Mo |
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4, BRI, BRI ZARAE C .

Lattice Semiconductor Diamend 3.6 (64-bit) Setup ||

Chooze Destination Location

folder.

ta a differen

MachXO3L
MachX0z2
MachXO
ECPS

LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

U Uil

Browsze...

InstallShied | < Back ‘ | | Cancel |
5. BEER)E, A Next, #EN T HETUAH .
Lattice Semiconductor Diamend 3.6 (64-bit) Setup ||

Product Options

produc

MachX03L 1721.7 MB

MachXxoz2 <] Senplity Pro for Lattice 474.7 MB
] Awctive-HDL Lattice Edition 13871 MB
MachXO [ Programmer Drivers 0.4 MB

ECPS
LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

SELATTICE

InstallShield < Back ‘ | Mext » Cancel
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6. FOBIEFINBE, e, R XOGERRER. s Next, FEASCIF A
Ho MARURATLURYE B B84, BECUERIA T

Exizting Folders:

Altera 15.0.0.145
Analog Devices
Atrmel

ATHWEL Corporation

BCL eazuConverter SOK. 4

Cypress

EAGLE Layout Editor 7.5.0
Fowrnail

Free &l Wiewer

Fames

&R Syztems

Lattice Diamond 3.5 [54-bit]

7. BERERANIERE . & USB key, it HREI%E+E Node-Lock Licenses

Lattice Semiconductor Diamond 3.6 (64-bit) Setup X ]

Active-HDL Lattice Edition Selection

=N
These are the optionz far uzing Active-HDL Lattice Edition simulatar saftware, |F pou zelect
"Floating Licensze wia USE key' option, the drive will be installed later during thiz installation

@ Mode-Lock License

() Floating Licenze via USE key

[riztallS hield

[ M et > ][ Cancel

8. siii Next, JEFFR T BIEE ST PREEHR .
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Lattice Semiconductor Diamond 3.6 (64-bit) Setup X ]

Create zhortcut on dezsktop

=%
whanld yau like ta create a shartcut on paur computer's desktop to launch the Diamond
software?

(1 Mo

[riztallS hield

[ M et > ][ Cancel

9. sl Next, EFRZTEZeEE USB IKS), XANAZIHE !

Lattice Semiconductor Diamond 3.6 (64-bit) Setup X ]

Programmer Download Parallel/U5B Port Driver

=%
Do you wizh ta install ar update the Parallel/LUSE Part driver at this time?T hig driver i required
for Windows YWista Windows ¥ \windows 3 installations.

(71 Ma

[riztallS hield

]| o
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10, ERIX—RFNBEG, BASIH G RENE.

Lattice Semiconductor Diamond 3.6 (64-bit) Setup

Start Copying Files

fore copying fil

MachXO03L
MachX0z2
MachXO
ECP5
LatticeECP3
LatticeECPZ2/M
LatticeXP2
Platform Manager 2

EATTICE

InnstaliShield

Setup tasks performed to the fallowing falder:
C:hlecchdiamonds3.6_x64
Optionz selected to install:
Diamond Componetts
Diamond Project Wavigator
Licensze

LATTICE-FPGAs

FPGAs

ECPEU-ECPEUM

LATTICE ECP3

LATTICE ECP2-ECP25
LATTICE ECP2M-ECP2MS
LATTICE SC-5CM
LATTICE XP2

Mach<0

LATTICE P

LATTICE EC-ECP

]

| < Back |

11, sy Next, IERBEAZRIAT. BAFZPPME— T APLRS,

Lattice Semiconductor Diamend 3.6 (64-bit) Setup

MachXO3L
MachX0z2
MachXO
ECPS
LatticeECP3
LatticeECP2/M
LatticeXP2
Platform Manager 2

LATTICE

InstaallShie!d

Setup tazks performed to the following folder:
C:Meochdiamond' 3 6_xE4

Options selected ta install:

DNiamnnd Camnnnents

@ Setup is evaluating your system. One moment please. ..

LATTICE ECP2-ECF25
LATTICE ECP2M-ECP2MS
LATTICE SC-5CM
LATTICE =P2

Macke0

LATTICE ®P

LATTICE EC-ECP

4

¢ Back ‘ |

Cancel
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12, —MACE [ PC HLER AT OB PPt . BEA 23

[ Lattice Semicondutior Diemon D e (CF L Colr T T

=E

.... ‘ ATTI C E Liattice Semiconductor Diamend 3.6 (64-bi) Setup

Installing Diamond Components.
C:\..Atwi_latch_array',_primary.vhd

Cancel

=Proven Pre-Engineered

Reference Designs

=Popular Functions
12C

SPI
GPIO Expander
PWM

Lattice Semiconductor Diamend (64-bit) Installation Completing.

InstallShield Wizard Complete

Dijal Ware ati omplete,

MachXO3L
MachX0z2
MachXO
ECPS
LatticeECP3
LatticeECP2/M
LatticeXP2

1 before running

Platform Manager 2

[['l:fr;["’ ield < Back Cancel

14, S Finish, 5EAEHE.
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2.3 Diamond &3 -

1. Diamond BAFEAMARAL T 147 58 55 F A ERAE RS, T A2 it S 2 VP nl e (015 H P se e it
FEVPil Diamond #AF SR AT SERDES (2 FIPERE . H 2o VF vl EIRE1 7 T 5, 15 1E
Lattice B PIVEM—AMK S (7R EHBAED

2. UiH'E M TITH http://latticesemi.com/Support/Licensing.aspx, 5.7 $hf8— % 2 VF Al iE .

Lattice Diamond i&1H45x4

MA— N T EEEEEE | B5EaEER

LATTICE
*” DIAMOND

Lattice Diamond 2 ZiFoliiE

Lattice DiamondiZit3e Rt rRfcdtpnait st [ 2 | S0 FOIAEREUE, R0
IBEFPGAZ T L. SEraiHEERAFEEE A Diamond¥4=T 0945
SERDESEY=RHRIERE.

FER—MTOLESEE -

WEMACHEDE (1260 +7<HFHE )

FRH—ET AL

3. HEHLAEYEMEE, A license.dat SUIF, N2 Ik BT MBI BB AE .


http://latticesemi.com/Support/Licensing.aspx

STEP-MX02-C #5441t

Please follow these steps to request your Lattice Diamond Free Software license:
1. Review and update your Web Account Information below by clicking on the Update Your Account button.

2_Fill in the Software License Request Form and Submit.

Host NIC: You can find your PC Network Interface Card ID by opening an M5-DOS window, typing "ipconfig /all” and pressing Enter.
The Physical Address is a 12-digit hexadecimal value split into pairs with dashes, like this: 00-01-02-66-1D-E0
Please enter this information without dashes like this: 000102661DE0.

After you successfully complete and submit this form, a new license file with instructions on how to install it will be e-mailed to you.

For any questions, email lic_admn@latticesemi.com

If you have experienced an Aldec license check out error, please check out a new license.

Software License Request Form
Note: The license file will be sent to the web account email address:

it

Host NIC (physical address) *:
* required field

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

Generate License

(click once)

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

4, fEMLEEdfEY, CHNPMARHIT LR, RFHHTEN license.dat S5 I F %
B H T license XX, ASCHIN: C:\lscc\diamond\3.6_x64\license\

[ —————————————————————— | | |

@C'| o« EHEESE (F) » lscc » diamond » 3.6x64 » license v|¢,.|| 12E license p|

TP REE ZEV) I8N BEH)
|y mAIET - HE - FEes =~ A @
R - EHER =B =

9 FE 2015/11/22 12:33  DAT 3%

m=E | license 2015/4/12 18:19 TS0
Ll SRhEN TS

m

= E
[ B msm
==l
Epe
J =5

o =ra

.
&, #mms ()

’ 2 A%

FIL5ERK License UM E, A LAJFUR M H Diamond #H47 5411 1.

10
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EEIN
IR THF Diamond Ffh2: LN FAER, TSR RIAEEAS B U E A .

Error ﬂ

"“-I License checkout failed.

Check environment variable LiW_LICEMSE_FILE

set to:

Chlscetdiamondy3.6_x64\ licensellicense.datf\modeltech_10.1a\L1
CEMNSETXT

Please check your license setup to ensure, I
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

Mo such feature exists.

Feature: LSC_DIAMOND_A

License path:

Chlscchdiamond3.6_x684\ license'license.dat:f\modeltech_10.1a\L1
CEMSE.TXT;

FLEXnet Licensing error-3,337

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

available at "www.macrovision.com”,

BE

R TTIE A
A EA R R, BEA ISR R R SRS .

11
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LT EEEXITEINENSE
'&I REEERS Windows i
& meas Windows 7 15Tl

REARRRE © 2009 Microsoft Corporation. SEREIFL.

Service Pack 1

M =T ﬂ
QQ [ 2HEE » ZHOSS > 25 -4 || m=mnmx 2|
TP SEE ZEV) IEM  BEH)

@ -

B
e m Windows {351
HEsE: Intel(R) Core(TM)2 Duc CPU  TB670 @ 2.20GHz 2.20 GHz
ZEEAFERAM): 6.00 GB
SE=HE EEEL 64 AER{ERF
o u===TY SRR EA AT R
Windows Update HENER SEITreans
HEEESHIIR HEWE: Heng-PC =

m

R R ARG E . S, AR

e

rﬁﬁﬁﬁ_ =)

ENE | E || SR | R | nE |

EHTARZEEN. MENEAEIERS R
{Ed:
MR MBS MTFEER . LRSI

FHPEENF
S5EEFFANEEER
BehingirEirE

Fingsh . RairinfitiEE

| FREEW... |

[ & |[ BE | EAw

)

HENERHIAE R TR, RO SRR A7 S R G5 R LM_LICENSE_FILE AIho1)

12
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A,
" B
Heng HFFEE (D)

=8 B i
ALTERMICISIE. .. F:halterailS. 0%hld |ﬂ
Fath d:"Frogram FileshATMEL Corporat. ..
QA3TS_ROOTDIR F:halterahlS Ohgquartush=ope_bui. ..
TEMF FISERFROFTTES drmllat a'iTaral Y Temn i

(gEmw... | [wEe... | [ #eo |

FREEE)
e =] -
FE_HO_HOST C... HO L
LATTICE_IHI ... C:\lsc_enw
w E:I".lECl'_'I'l.di&ml:ll'l.d"l.S.E|=XE|4I'l.liCE1'l.5E. I
WIMEEE F FE o i

(gEm... | [wWE@... | [ Hzo |

| W= || EE |

13
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3. GBI

3.1 HE— 1 LiE

1. 7F Diamond B4R I, %+ File>New>Project, #E4THT LFEGI%EE,

Edit View Project Design Process Tools Window Help
New I [ Fie.. Carl+N | & 1
ora "B Project.. culsshiftsN 5~ FR B & @
Add L Implementation... =
Close Ctrl+F4 Strategy...
Close Al Ject: il User Guides  Reference il I
Close Praject Open..... B Lattice Diamond Guides E
Hew. .. User Guide Strategy
ERE Curl+5 i Managing Constraints
Save As.. Projects Hardware
Save All Ctrl+Shift+S  tware Upgrade Recommended = Platform How-To
R . L Designer User .

Save Project ently running Lattice Dismond softwars werzion: — cuide Lattice

L n e s = i Modules
Save Project As... I'I'I ] » Entering the EDRA Lihrarice | T

Archive Project...

Discard Modified Preferences

Print Preview...

Print... Ctrl+P
Recent Files »
Recent Projects »

Exit Mem Usage: 92,024 K I

2. QIR LA, sids Next, JFIGLAEWE.
[ Mew Project M1

Create a Lattice Diamond Project

Thi=z wizard will guide wou through the creation of a
new project.

To ecreate a Lattice Diamond project wou will need to
provide a name and location for your project. Hext you L
wi1ll import source filez. You may adjust implementation
cptions. Finallwy wou will process the source filez to
produce a programming file for a specific FPGA dewice.

To continue, click Hext.

< Baclk I[ Hext > ] [ Cancel ]

3. WELHEARMIEMERE, TREBEMTELRLIEEE I, AR

14
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WEAR A LA TR

AN EE R TRERA LI E IR TR, BTG e L —EH %
o WA, #EEARIESE E/STEP_FPGA, W and2 TAEA U3 RAEAE STEP_FPGA 1,
MNAZEF A and_gate I, SERKEE G M Nexto

* New Project M

Preoject Name b
Enter a name for vour project and specify a directory where 0
the project data files will be stored.

Project:

Name: and_gate

Location: F:/STEP_FPCA/and_gate -
Implementation:

Name: impll

Location: E:/STEP_FPGA/and_gate/impll

’ < Back I[ Next > l’ Cancel

A, INIAH R BETH SR BRI R S F . A BRI : 5504211 Copy source to implementation
directory, 53 W&52M JE . 5 TC 7 AN N B 32 Nexto

+ Mew Project &l&]

Add Source o
A&dd HDI, EDTF netlist, ILFPF constraints, or other files. 4 .

Souarce files: Add Source. .. Remowe Source

Copy =zource to implementation directorsy

| <Back || Hext > || Comeel |

5. 28fFikFE: LCMX02-4000HC-4MG132C. 5% NP RES: . 52X B G S Nexto

15
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* New Project

Select Device

Select Device:

Specify a target device for the project.

%

Online Data Sheet for Device

Family: Device:
LatticeECP2 | [LCMX02-2000UHC &
LatticeXP LCMX0O2-2000UHE
LatticeXP2 LCMX0O2-2000ZE
| MachXO || LEmx02-3000HC

r MachX02 i LCMXO2-4000HE i
MachXO3L ~ || | LCMXO2-4000ZE [
MachXO3LF LCMXO2-7000HC B
Platform Manager j |:“Mym'3_7nnnuc N
Nlatfarmn Rdamamae e ]
Perfom: )] Package type:
4 ~ | [csBealzz ~
Uperating conditlons:
[Cc-mmercial ']
Fart Names:
[LCMKOZ—‘&OOOHC—‘&MGISZC A
Select 450 Device:
Part Names Humbers
L-45C10-15G481 0 =

X
*
Device Information:
Voltage: 2. 85Y/3. 3V
LUT: 4320
Registers: 4320
EER Bits: 92, 2K
EER Elocks: 10
Dist RaN: 34560
LSF: -
FLL: 2
DLL: 0
FCS: -
APTO: -
FIO Cells: 280
FIO Pins: 105
Max Preogrammable I0s: 104
VMON Fins: 0
IMON Fins: 0
TMON Pins: 0
Trim/Mar Fins: ]
HWOUT Pins: u}
GPIO: 0
l < Back ] [ Next > ] l Cancel ]

6. sie LHILE:, wLLARSE =748 T, HXRERNMEMR) e TH, #EARE.

HFE Nexto

* New Project

%

? e |

Select Synthesis Tool

Specify a synthesis tool for the implementation.

Synthesis Tools:
) gynplify Fro
Precision

6 Lattice LSE More information

.

l < Back H Next > ” Cancel

7. HEITHE, WHTECRECOSEK

16
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* New Project

Project Information
The new project will be generated with the following specifications.

Project:

Project Name: and_gate

Project Location: E:/STEP_FPGA/and_gate
Implementation Name: impl1

Device: LCMX0O2-4000HC-4MG132C
Synthesis Tool: Lattice LSE

< Back ][ Finish ]I Cancel

3.2 I SCE

1. 7E Diamond B4R L, %P File>New>File, HEATHI CHB % .

File || Edit View Project Design Process Tools indow Help
W ' Eile... Ctrl+N
Crar "8 Project.. Ctrl+Shift+N €]
Add ' Implementation... & Reports B & x
Close Ctrl+F4 Strategy... 8 x
sl Design Summary B -
Close Project 4 Project
H | save ctlss ® Project Summary Module Name: and_gate Synthesis: Lattice LSE
Save As 4 1 Process Reports Implenentation Name: impll Strategy Name: Strategyl
&l save All Ctrl+Shift+S 3 Map Last Process: State:
Save Project [3 Place & Route Target Device: LCMKO2-4000HC-446132C | Device Family: MachX02
o [ signal/Pad Device Type: LCMK02-4000KC Package Type: CSBGA132 L
Save Project As... M Bi JEDEC |= E
) h tstream/. = | |performance grage: 1 Operating conditions:  |CoM
Archive Project... 4 1 Analysis Reports
- Y P Logic preference file: and_gate.lpr
Discard Modified Preferences 0 Map Trace Pnysical Preference file: | impli/and gate irpll.prf
[ Place & Route Tr...
@& Print Preview... (5 /O Timing Analy... Proquct Version: 3.8.0.115.3 Fatch Version:
& Print.. Ctrl+P 4 Tool Reports Updated: 2017/08/29 17:03:08
[3 I/0 S50 Analysis Implementation Location: E:/STEP_FEGA/and_gate/impll L
RecEnHies ' [ Hierarchy Parsin... || [Proiect Files E:/STEP_FBGA/and_gate/and_gate.ldf
Recent Projects ’ 0 P10 DRC
Exit [5 TCL Command L...
ECO Editor Chan... - -
File List | Process | Hierarchy b ttor than
Output 8 x
Starting: "prjiproj ect save"
Output | Tcl Console | Error | Varning | Infs |
Open New File dialog Mem Usage: 123,624 K

2. FESCIFEIES I, EEEAIERISCIFRAY . AN Verilog HDL it 3. e fif 8, i
BIAARR. R Yes, SEREIE

17
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# New File -

Categories: Source Files:

Source Files 7 LDC Files

Other Files B Power Calculator Files

RS Reveal Project Files
) Schematic Files

T

¥ Verilog Files
¥ VHDL Files
EZ EDIF Metlist Files

Verilog Files

Name: and_gate

i
i
Ext:
N
Location: E:/STEP _FPG4/fand sate

fdd te Implementation impll

I Hew I l Close ]

3. TERT IR Verilog SCAFHHEAT Verilog HDL ARYZW S . 4’5 5E UG, TRAF. IDE HZRE
B 5 ) 4 Hierarchy(JER) & 11 .

File Edit View Project Design Process Tools Window Help
Aré-ddB rudih eRRAAGA BE BEED
TECAECESCEHEGA=Q+Q0-B8Y BERFE G
File List 8 x [ Start Page () | [ Reports [ [ and_gate.v £ 7=
4[4 and_gate [Emodule and_gacq
I LCMX02-4000HC-4MG132C o«
4 | Strategies
[ Area
[ 10 Assistant 3:
[ Quick input a,b;
[ Timing sutput -
[ Strategyl
4 FH implL

4 |, Input Files endmodule
¥ and_gate.v

T Synthesis Constraint Files
4 1 LPF Constraint Files
7 and_gatelpf
. Debug Files
 Script Files
) Analysis Files
) Programming Files

oa

and(c,a,b) ;

File List | Process | Hlerarchy | 1Lt il m
OQutput & x
INFO - E:/STEP_FPGA/and_gate/and_gate.vw(1,8-1,16) (VERI-1018) compiling module and_gate -

INFO - E:/STEP_FPGA/and gate/and gate.w(1,1-12,10) (VERI-%000) elaborating module ‘'and gate'
Done: design load finished with (0) errors, and (0) warnings

Output | Tel Console | Error | Varning | Infor |
Ready Mem Usage: 126,760 K

AR/

module and gate

(

input a,b;

18
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output c;

and(c,a,b);
endmodule
4, FMEIFARRY, FEESHATIOUE. 7E IDE A2, JEFE Process. XUifi Synthesis Design, Xiit
HATSEE

iew Project Design Process Tools Window Help
SrEg-dd8 rusdh @ERASRQA B@ a
@

TECRAECESCEEGA=Q Y@@
Frocees F%| () Start Page ) | [@ Reports [ |/ and_gate.v [
4 3 Synthesize Design (Emodule and_gate
2 Lattice Synthesis Engine =L
2= Tap Design =
I7] 2 Map Trace .
|1 2 Verilog Simulation File yr
|71 2 VHDL Simulation File input a,b;
4 2 Place & Route Design output Ll
[Z] @ Place & Route Trace (e a b
[7] 2 YO Timing Analysis ’
4 T Export Files endmodule
[7] 2 1BIS Model

[T 2 Verilog Simulation File
[7] 2 VHDL Simulation File
[7] 2 Bitstream File

[7] 2 JEDEC File

L i

File List | Process |
Output
INFO - E:/STEP_FPGA/and_gate/and gate.v(l,8-1,16) (VERI-1016) compiling module and_gate
INFO - E:/STEP_FPGA/and gate/and gate.w(1,1-12,10) (VERI-%000) elaborating module ‘'and gate'

Done: design load finished with (0) errors, and (0) warnings 1

Output | Tel Console | Error | Varning | Infor |
Ready

Mem Usage: 126,340 K

ABTHRAT L, FEIEIAT AT 2R B R 5

A SRR Y, ATLE R Output —FEFRIEE R .

File Edit View Project Design Process Tools Window Help
A-E-d@B pruidh GERARASS] EE ERED
CHSHBCES4CEEGRA=U+QsBBY BEREE @

Process m 8% (& Start Page O ‘ [ Reports @ | [ and_gate.¥ @ &l
4 % Synthesize Design Omedule and gate
% Lattice Synthesis Engine =14
4 T Map Design 2
[ & Map Trace l;'
[ 2 Verilog Simulation File 3
[7 2 VHDL Simulation File input ab:
2 Place & Route Design output ©i
[T 2 Place & Route Trace andle,a,E) s
[T} 2 YO Timing Analysis
4 Z ExportFiles endmodule
[ 2 @IS Model
[C] 2 Verilog Simulation File
[T 2 VHDL Simulation File
2 Bitstream File
[T 2 JEDECFile
File = | Pro | Hlerarchy—Fost Synthesls Resou~ | |* | n »
Dutput & X,
Elapsed CPU time for LSE flow : 0.624 secs -
[Done: completed successfully :|
Output | Tel Console | Error | Yarningt | Infor
Ready Mem Usage: 128,000 K

19
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3.3 B

1. FETHEA PR = AT —AEbx, el Ry e 8 7y e 5 1

Eile Edit View Project Design Process Tools Window Help

A-BrHa BPREHhH GEBAQAGIEE) EEEE

[FlEcEe S8 ¢EEGA=0s 0cBR Y FEEEE @

8 X | i} Start Page [ | Reports [ | Eél'and_gate.vm

Cmodule and gate
=K
| a.

Prd Spreadsheet View
4% Synthesize Design ‘

[% Lattice Synthesis Engine|

PR

i # % FE Tools->Spreadsheet View

Lattice Di
File Edit View Project Design Process |Tools | Window Help

BB rH e 05 &1 % (M0 @@ Spreadsheet View } @ o
ZEGCHEBECES BEE G @ | Package View iZ8 0
Process £} Device View B3 r__”’l' and_gate.v [
4 % Synthesize Design B Netlist Analyzer and gate
% Lattice Synthesis Engine B Netlist View
4 2 Map Design £ NCD View
[ 2 Map Trace
[T] 2 verilog Simulation File BE IPexpress
[[] & VHDL Simulation File @ Reveal Insert it a,br
4 Z Place & Route Design i put ci
[[] 2 Place & Route Trace @ Reveal Analyzer (c.n,5) 1
(12 1O Timing Analysis E Floorplan View
25 T L L 2
2. EHBOT TR ERLRIT
a—L14, XN FHY KEYL;
b—M13, XFRART [ KEYL;
c—N13, XFNitR T L[ LEDL;
BEE I0_TYPE A LVCMOS33.
JRSINITN N
SERLRE G, Ctri+S fRAFRE .
if Start Fage [ | Reports [} | g and_gate.v [ ‘ f@Spreadsheet View & [&]=
& Name Group By Pin BANK BANK_VCC VREF 1I0_TYPE PULLMODE DRIVE SLEWRATE
ad || 1 4 S All Ports N/A N/A N/A N/A N/A LVCMOS33 N/A N/A
: Ll 4 & Input N/A N/A N/A N/A N/A N/A N/A N/A N/A
e
o ALalat »a N/A L14 1 Auto N/A LVCMOS33 DOWN NA NA
g 11.2 B b N/A M13 1 Auto NIA LVCMOS33 DOWN NA NA
B 1.2 4 Qutput N/A N/A N/A N/A N/A N/A N/A N/A N/A
Kiff1.21 € N/A N13 1 Auto N/A LVCMOS33 DOWN 8 SLow
=
EN
i
0
Gl [T ] »
4 Port Assignments I Pin dssignments Clock Resource Route Priority Cell Napping I Global Freferences Timing Preferences {I}
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3.4 R FEXHE TR

1. AR, B RR R, ALk, Bt — 2 DA dHn KiK.
FENG, AR RRS, A5 BT o) B A g B S

EFile Edit View Project Design Process Tools Window ¢
A-Er-Aa &) e e @ [ 6 e da
Z2EOCEES S @ EH G A=Eis s s 0D

Frocess A X

4 % Synthesize Design

% Lattice Synthesis Engine
4 % Map Design

[ & Map Trace

0 & Verilog Simulation File

[ 2 WHDL Simulation File
4 % Place & Route Design

[C] 2 Place & Route Trace

< I/O Timing Analysis

4 2 Export Files
¥+ IBIS Model
= Verilog Simulation File
# VHDL Simulation File

b Dot v o |

[¥] ®£ JEDEC File|

pOoOoO

File List Process Hierarchy——Fost Map Resources

2. SRR, fTIFZ TAEPE H s R impll (e 8 TRER SE e 2R, Ni% 48Rk
BISCAFRIE) SCHEJE, FRE XXX jed A

r adh - - . - - e . . Y _ E Ehgl
. %‘4 Bosn = 3 - : %- - .
@@v | » {E#L » 4 (E) » STEP_FPGA » and_gate » impll » 4y || #&3 impl1 yel
- S -—
MR H|EE =5V TEM #EEhH)
|R~> @R s =- 1 @
S ) BAEE s Hh :
J‘] 2= build_status 201//8/291/:20 BUILD_STAITUS .. 3 KB
! W and_gate_drc.log 2017/8/29 17:08 wrifile 1KB
B ER and_gate_impll.alt 2017/8/2917:20 ALT =zid 1KB
B, sy and_gate_impll.arearep 2017/8/2917:08  AREAREP xzf% 1KB i
1, RETE and_gate_impll.bgn 2017/8/2917:20  BGN 3z 4 KB i
= - and_gate_impll 2017/8/29 17:20 Design Rule Che... 1 KB
| | and_gate_impl1.jed 2017/8/2917:20  JED 3ft 830 KB| |
1.3 SEE | and_gate_impll.log 201778729 17:20 writile 1KB
and_gate_impl1.Ipf 2017/8/29 17:08 LPF >zt 1KB
A HE, and_gate_impll.lsedata 2017/8/29 17:08 LSEDATA x4 2 KB
& EHEC) and_gate_impll.mrp 2017/8/29 17:20 MRP szft 5KB
o Bl (D) and_gate_impll.ncd 2017/8/29 17:20 NCD 3744 4 KB
o ) and_gate_impl1.ngd 2017/8/29 17:08 NGD {4 4 KB
=) L and_gate_impl1.p2t 2017/8/29 17:20 P2T 3z{% 1KB
o W (G) and_gate_impl1.p3t 2017/8/29 17:20 P3T 325 1KB
< STEP FPGA (H:) and_gate_impl1.pad 2017/8/29 17:20 PAD =244 35 KB
T B cnd cnto fmanla AN 7@ N 17N nAD e an T
- and_gate_impll.jed e H8g: 2017/8/29 17:20 BIFEEES: 2017/8/29 17:20
JED 3744 v 829 KB
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3. EH/NHEY STEP MXO2-C MR Z LM, FT7F “FRMHEM”, $KEIH N “STEP FPGA” 17
e e%, ¥ JED A E Mt “STEP FPGA” 1,

“d = BTA R g ¥ _%@L‘g-
IO S L - - ] .on ] aom am — ~[e| rEn o
MHE) \EE =EW I8RO #FEH)
HR ~ ReElE EIERE AR BRGT FIEEIRENER FIHEHIER = O @
e « i (5)
<& B
B (C) i (D) BHL(E)
e = w7~ 1618 M, 117 GB 7 sescBrm, %799G8 7 28768, 153 GB
8 (F) i (G)
A L e p—
© E5 () = 1i0Geam. #i152Ge 7 sgsGB I, /9.9 GB
> i (D) « HoEHTHEEE (1)
> BRH(E) STEP FPGA (H:)
w IA (F) - |
= () = "W 106MBIE. #1978
@ R
— TEST-PC T#=8: WORKGROUP M7= 8.00 GB
* ZRIEEE: Intel(R) Core(TM) i5-2...
“J!/ch and_gate_impl1 2017/8/2917:20 Design Rule Che... 1KB
) e H | and_gate_impll.jed | 2017/2/29 17:20 1ED wrde 830 KB|
'/ . and_gate_impll.log I7(©) 1KB
P o] ) 0O reE3smsE=sR
. . and_gate_impl1.Ipf oy Bl h
L RETRE . [ Edit with Notepad++ JYBUEICOT
. and_gate_impl1.Isedata < EEEA
- Bk [~ T
- and_gate_impl1l.mrp ERRUSESTEE [ s
and_gate_impl1l.ncd EE FINEIESESCEA) ... i .
W s . . P B Fi0F "and_gate_impll.zip" | EfR(Epped)Zfiz
and_gate_impll.ngd 9 plLzip"(T) [ BB A
i B FMAEETHITAREQQUIT A
e and_gate_!mpll.pZt 8 =EEes | S
| & B a":-gate-f’"p:i'paz B henmEms > WD)
and_gate_impll.pa » BERHE)
» ¥ (D: — B s
Py EE-)) and_gate impl1 | DOTTES o mEFE
e s (F:) @ and_gate_impll IERLARTRIRRAS(V) > HE(G)
- éﬁ (G.') and_gate_impl1.pt AEEFI(N) * |z STEP FPGA (H:)
= ] and_gate_impl1.t2b BT 1KB
and_gate_impl1_lattice.synproj E=cI[(®] 1KB
@ Fis and_gate_impl1_map.asd SEREEAR(S) 1KB
[& and_gate_impl1_map R (D) ti... 1KB
. . ) Co ’ EE(M) o
= and_gate_implljed {&pHEE: 2017/8/29 17:20 AR
JED it Zlv 829 KB EER)
M A N,
F — ~
===l

= IEEEH 1 4NEE (829 KB)

1IEESH 1 41MmE (829 KB)

M impll (EASTEP_FPGA\and_gate\impl1) ¥ STEP FPGA (H:)

(v rmmas
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2, FrIEMCIERZRE LI, 5T 8 5.

BN REEE FEEVNAY ERREFEITER T Sl — R ZmA S 124, F
A28 (keyl. key2) 4541 LED 4T (ledl) FFEK. 1E FPGA B I ledl HI{E 5 N,
ledl AN55; 24 ledl HIME S NMRHET, ledl A5, TMIZHE keyl Al key2 HIURIRAS R, Liaii%
THHESRME . FTUAREFIEITE, TR — M MEFRNIZ R, ledl &5; BNRE,
led1 B iZ A5 .

3.5 /NG5

SEE—TN FPGA [ — T R IR

1. BV TR, B TRERE, ShEki

2. BN, — R BRSO AR 720, STRIE, — A ml i Verilog #2218
3. IRLEA (Synthesis), AT NMIIEE ZRKIEH BT RAEFHANIZRBERKHE, —
T LB R RSN RTLJZ R A

4, WINAH, WFEHECER, 7T LUEH BIE AR AP 7 20

5. SZH(Implementation), SEHLZHEMIEL S, AL

6. Jil (Verification), BLGI P07 HAITIRENT B, —MK&455 Active-HDL B{ ModelSim %
E testbench #47T MR

7. AR Y bitstream U

8. TFELLREAFRITF R, CIE HaEEANE

9. FOREUR

U T B A AT DA R A ) — DI, B4 EARCE R
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4. {fE T E Active-HDL

FPGA ¥oit LI H —NEEFID IR 2 B, Diamond AFH KA RIS EE AL T Active-
HOL TR, FH&EEWAHITIRGE

1. B HE— testbench UM, JVEFUHTEE Verilog J5 SC/H—#FF . FAlldn 44 and_gate_tb

+ Lattice Diamon

File Edit View Project Design Process Jools Window Help
BAr@-daBpagh @EBRRQQAQ BE EBREED
YECEBESCESCEEGRA=R Q=08 EENEEH S

File List i Start Fage [ | Reports [ | gandigateith.vm
4 [y and_gate “timescale 1ns/100ps
4 LCMX0O2-4000HC-4MG132C Cmodule and gate tb;
4 || Strategies reg a,b;
B Area e e
initial
[# /O Assistant cbegin
[# Quick a=0;
[# Timing b=0;
Strategyl :ig
4 [ impll }FD:_
4 | Input Files #50
¥i and_gate.v a=1;

P
\. Synthesis Constraint Files 5:0:.
4 || LPF Constraint Files b=1;
[y and_gate.lpf I
\. Debug Files —
I Script Files E :Z:
\. Analysis Files .c (c)

end
Oand gate and gate ul(

I Programming Files ):

“endmoduls

File List Process Hierarchy 1 1

2. testbench WA A WITT
‘“timescale 1ns/100ps

module and gate tb;
reg a,b;
wire c;
initial
begin
a=0;
b=0;
#50
a=1l;
b=0;
#50
a=1l;
b=1;
#50;
a=0;
b=1;
end

and _gate and gate ul(
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.a (a),
.b (o),
.C (c)

endmodule

3. XHETFEFENZME SRR ER, REERRANLZEEN, BrAlEw 8
@M. 72 LR H B A8 04 and_gate_tb ({4,

File List

4 [ and_gate

i LCMXO02-4000HC-4MG132C

4 | Strategies
¥ Area
¥ /O Assistant
¥ Quick
¥ Timing
Strategyl
4 [fH impll
4 | Input Files
¥i and_gate.v

""" and _gate tb
. Synthesis Const
4 |, LPF Constraint f
[ and_gate.lpt
.. Debug Files
. Script Files
. Analysis Files
.. Programming F

File List Process |

Output

INFC - E:/STEP_FPGA

Open
Open With...
Open Containing Folder

Add 4
Clone Implementation...

Clone Strategy...

Find Files...

Exclude from Implementation
Remove

Set Top-Level Unit...
Select Synthesis Tool...

INFC - E:/STEP_FPGA

Include for 4
Properties
A1 L \jl’_d.L- FAL=S paw \jl’_d.L- O = S = L&

INFC - E:/STEP_FPGA

Done: design load finished with _{D} errors, and

s — AN E PR O, BN R B SO simulation FoR R H .

25



STEP-MX02-C #5441t

* Project Properties - — - . ng

4 IE arld_gate Name: and_gate_th.v Category: Resource
i LCMX02-4000HC-4MG132C Leoatons DolETD I e
4 [@ impl1 ocation: E: B and_gate
and_gate.v Hane Yalue
and_gate_tb.v
and_gate.lpf Verilog Include Search Path
[ Area Include for “Simulation -

[E® /O Assistant
[ Quick

[ Timing
Strategyl

[ oz || cancer | IJ

4. TR A L P

File Edit View Project Design Process Tools Window Help
A-BEr-d@ s By o
YECHEBECES D

File List

o '

‘ g and_gate_th. v

¥ & Tool->Simulation Wizard

File Edit View Project Design Process |Tools | Window Help

F-E-EHP B s D @ P Spreadsheet View 7}
FECEE % @HEEGE | B Pakage View B e
File List | & Device View } [ Reports [ _gate_tb.v @ ==
4 [[4 and_gate B Netlist Analyzer hie ina/100ps
i LCMX02-4000HC-4MG132C B Netlist View pnd_gate_tb;
. a,b;
4 | Strategies NCD View | o
[ Area
[ /O Assistant BS Pexpress
¥ Quick
B Timing 74 Reveal Inserter
[ strategyl @ Reveal Analyzer
4 FH impl1 | [ Floorplan View
4 1l Input Files )
& Physical Vi
% and_gate.v ysical View
{5 and_gate_tby G Timing Analysis View
i Synthesis Constraint Files # Power Calculator
4 L. LPF Constraint Files =
- % ECO Editor
“ and_gatepf
. Debug Files i) Programmer o and_gate_u1(
Seript Fil 2 @)
4 Seript Files #| SEEditor b ).
1 Analysis Files e ()
\ Programming Files €N Partition Manager )
= Synplify Pro for Lattice be
Active-HDL Lattice Edition
File List | Process | Hlerarchy ? Run Manager | i 5
| simulation Wizard |
Output x
(VERI-1482) Analyzing Verilog file  Glear Tool Memory lgate.v -
INFO - E:/STEP_FPGA/and gate/and ¢ Qgptions. compiling module and gate
INFO - E:/STEF_FPGA/and_gate/and ¢ ) elaborating medule 'and_gate'
Done: design load finished with (0) errors, and (0) warnings
Output | Tel Console | Error | Varning | Infor |

Ready Mem Usage: 185,692 K

5. FEHTE A,
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"2} Simulation Wizard @i—hj

Preparing the Simulator Interface

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

To create a new simulator project wou will need to provide a name and lecation
for vour project. Next you will indicate what stage of the FPGA implementation
vou wish to simulate.

Click Next to continue.

< Back Next > ll Cancel

6. LTI TR A 425,
'T Simulation Wi_z;-rd @_Jizw

Simulator Project Hame
Enter a name for your simulater preoject and specify a directery where the project file
will be stored.

Project name: and_gate_test |
Project location: E:/STEP_FPGi/and_gate [::::]
Bimulator

@ Active-HDL

() NodelSin/Questasin

l < Back ][ Next > ll Cancel

%

7. WETEMBL X ERINEET I, PR B RTL 2.
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r

%

"2} Simulation Wizard

P |

Process Stage

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

hvailable stages are automatically displawed.

Process Stage
@ RTL
Post—MNap Gate-Level

Post—Route Gate-Level+Timing

| <Back || Next > || cance1 |

8 IEPEISIN kM  Fr EEA SLIE SR RSO 2E, WHRARIN T Copy Source to Simulation

Directory BT, o DIJESCHF R H TREH .

r

%

"2} Simulation Wizard

P |

Add and Reorder Source

4dd HDL twype source files and place test bench files under the desiszn files.

Source Files:

& ] (8] 3) )

E:/STEP_FPGA/and_gate/and_gate.v
E:/STEP_FPGA/and_gate/and_gate_tb.v

I:‘Copy Source to Simulation Directory

Automatically set simulation compilation file order

l < Back ][ Next > ]I Cancel

9. PiH TREFIZR, WIRA 2 MBS AT BLIZE SR T SO
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r

nn
”

Simulation Wizard

P |

Parse HDL files for simulation
Parse HDL files for simulation.

Simulation top parsing finished.

— hnalyzing VHDL file C:/lscc/diamond/3. 8_xf4/ispfpza/vhdl_packazes/mized_lang_vltype. vhd (VI .
—— hnalyzing VHDL file C:/lscc/diamond/3. 8_xfd/ispfpga/vhdl _packages/syn_arit.vhd (VHDL-1481)
—— hnalyzing VHDL file C:/lscc/diamond/3. 8_xf4/ispfpga/vhdl _packages/syn_sign. vhd (VHDL-1481)
—— hnalyzing VHDOL file C:/lscc/diamond/3. 8_wb4/ispfpga/vhdl_packages/syn_unsi.vhd (VHDL-1481)
—— Analyzing VHDL file C:/lscc/diamend/3. 8_xf4/ispfpga/vhdl_packages/synattr. vhd (VHDL-1481)

—— tnalvzing Verileg file E:/STEP_FPG4/and gate/and gate.v (VERI-1482)

—— Analyzing Verilog file E:/STEF_FFGA/and_gate/and gate_tb.w (VERI-1482)

—— 4nalyzing VHDL file C:/lscc/diamend/3. 8_x64/cae_library/synthesis/vhdl /machxo2. vhd (VHDL-1{=

—

Simulation Top Moduled |and szate_ th

*)

| <Back || Next > || cancel |

%

10 i TAETH G SE R, WAR T T IETE, M5 B s 7 Bt Bom s 3L

.

p

nn
~

Simulation Wizard

? - |

Summary

Simulator : Active-HDL
Project Name : and_gate_test
Project Location : E:/STEP_FPGA/and_gate
Simulation Stage : RTL
Simulation Files :
E:/STEP_FPGA/and_gate/and_gate.v
E:/STEP_FPGA/and_gate/and_gate_tb.v
Simulation Libraries :
pmi_work
ovi_machxo2
Simulation Top Module :
and_gate_tb

Run simulator
Add top—level signals to waveform display
Run simulation

< Back H Finish H Cancel

%

11,

SRR AR S, AT RoR 07 55 B .
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T

‘Eile Edit Search View Workspace Design Simulation Waveform Tools Window Help R ox

|B-clsum @FELNSaM Y ON%| O Lo EH e qo0ns 4w 2| ws o+ ol
; s AL AMEHE AL Ml AL ARDE R I o[- L

—_
I and_gate_tb v | | Signal name Value w0 o a0 i 400 4o sen w40
wa 0 1 -
Hierarchy | | wb 1
=-{k and_gate_tb oe g 1
#and_gate_ul...
> @INITIAL#5...
[ <]
Name |Va|ue
F-a 0 ]
Reb 1
o 0 Cursor 1 il
< n »
"B Fies % Stuc . GiResou |

<# 19:36, 2017F8H29H

# Sinulation has been initialized

add vave *

# 3 signal(s) traced

run 1000ns

# Waveforn file 'untitled awc' connected to ' E:/STEP_FPGA/and_gate/and gate_test/src/wave. asdb’.

- KERNEL: stopped at time: 1 us
- # KERNEL: Simulation has finished. There are no more test vectors to simulate.

E  Console |

4 [

[ | NS/
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5. WA

WA CEeER (EP
V1.0 2017/7/12 WIGERRA
V1.1 2017/8/29 A6 e 43 1 B AR
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