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| 1. ModelSim Lattice Edition®DirectorygiE

B F¥cDiamond3.11BIND/\—

3> Tmodelsim.exeJ7 A VDN AZIBEELF T
Tools > OptionsTOptionEHZE. Environment F DDirectoriesziEiRUFE T

* Lattice Diamond - Start Page

File Edit View Project Design Proces
N-@-HF Sy
‘@ﬂii%@ﬂ?@@ﬂ

Process

z - - 2
v 8L Synthesize Design -
%L Synplify Pro %
% Translate Design %
v % Map Design
O : Map Trace le:l
O : Verileg Simulation File ﬁ%
O 2 VHDL Simulation File
v % Place & Route Design @
% Place & Route Trace e
%L VO Timing Analysis
v & ExportFiles
& IBIS Model
O : Verileg Simulation File

@
fia

[ 2 VHDL Simulation File i

[ & Bitstream File o

& JEDECFile W]

&

Proe- File==- Hierarchy——-Post Map Reszo &

Cutput

INFO - C:/lscc/diamond/3.11 x€4/i:
'"IB_unig 1"

INFO — C:,-"lsc:c:,-"diarr.ond,-"S.ll_xsﬂ,-"i.'
"IB unig 2'
INFO - C:/lscc/diamond/3.11 x€4/i: -
'"IB_unig 3'

i 80

Spreadsheet View
Package View
Device View

Netlist Analyzer

& >

ports

E:EEE -
WENEE @

NOWHERE,
but HERE

ct..

ar
imond software ver

04 201

5_HERDFRS/ma

5_HENDERS/ma

INFO - C:flscc/diamond/3.11 x64/j
Output Errar Warning Tel Conzole F

Options...

= Options

¥ Environment
General
Startup

Synthesis :
Synplify Proc

use OEM

|C:/Iscc/d iamond/3.11 %64/ synpbase

Directories
o ngs

~ |Pexpress
General

v LDC Editor
General
Font

~ Physical View
General
Color

~ Programmer
General

~ Partition Manager
Color
Font

~ Platform Designer
Fonts
Colors
Directories

¥ Reveal Analyzer
Colors

¥ Clarity Designer

Precizion:

Simulation :

Aldec Simulator:

|C:/Iscc/diamond/3.l 1_xB4/active-hd|

MaodelSim/QuestaSim (Specify the folder of executable file)

|C:/Iscc/diamond/3.l 2/modeltechAnin32loem

Cancel

Apply

Ready
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| 1. ModelSim Lattice Edition®DirectorygiE

B Directorys%7E ¢Diamond3.12BF(C/)(> RILENTLBModelSim Lattice Edition®
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modelsim.exe®/\XAZIEFELFE I, Diamond3.12015 &%, modelsim.exelZDiamond
AZARN=IITANSIDLL T DI RCEFEIELTVET

¥lscc¥diamond¥3.12¥modeltech¥win32loem
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* Opticns

¥ Environment
General
Startup
File Associations
Directories
MNetwork Settings

v |Pexpress
General

v LDC Editor
General
Font

~ Physical View
General
Color

~ Programmer
General

~ Partition Manager
Color
Font

~ Platform Designer
Fonts
Colors
Directories

~ Reveal Analyzer
Colors

~  Clarity Designer

Swnthesig :
Svnplify Pro:

use OEM

|O:f|scc;’d iamond/3.11_x 64/ zynpbase

Precizion:

Sitmulation :
Aldec Simulator:

|C:,-"Iscc,-"d iamond/ 311 _xd/ active

®Omodelsim.exeD/\ Az A,
BRIOTSIOZANIHST AL NIRRT ENTEET,

Mode|SimQuestasSim ESpecif the fold_er of executable fiIeIJ :

|O:x"lsccz’d iamaond/ 3,12/ modeltech/win3 2loem

@)VAD A S1RICOKZ TV

Gareel

Apply




| 1. ModelSim Lattice Edition®DirectoryigZE e

Diamond/\> RJLARMDmodelsim.ini , N L
e sap Radiant/{> RJLARMDmodelsim.ini
(ModelSim3473UE8EI71)l)
9|[Library]+ 9| [Library]s
10|std = $MODEL_TECH/. . stdd 10 |std = $MODEL_TECH/. /Std¢
11|ieee = $MODEL_TECH/../ieee¢ 11|iese = MODEL_TECH/../iee
12 |wital2000 = SMODEL_TECH/. . wital20004 12 |vital 2000 = $WODEL TEOH/ IV|taIQDDD¢
13 |verilog = $MODEL_TECH/../verilogl 13 |verilog = $MODEL _TECH/ .. Averilogd
12|std_developerskit = $MODEL TECH/../std_developerskitl 141std_developerskit = SMODEL_TECH/. . /std_deve | opersk it
15 |synopsys = $MODEL_TECH/. ./ svnopsysd 15 |synopsys = SMODEL_TECH/. /SYnDpSYS¢
16 |modelsin_|ib = SMODEL TEGH/ L/modelsin_libd 16 [modelsin_|ib = $MODEL_TECH/. /deElSim likd
17 |sv_std = $MODEL_TECH/~./sv_stdd 17 |sv_std = SMODEL_TECH/. . /sv_st
13 f|DathK|Ib = $WODEL_TECH/T./floatfixlibd 14 f|DathK|Ib = BHODEL TECH/ /fluatflxllbi
19]: Lattice Primitive Libraries! ;ﬁ Lattice Primitive Libraries!
|| 'L
21 ovi_ec = SMODEL _TECH/../1Th/ovi_ec 21 avi_lifcl = $MODEL TECH/../1ihfovi_lifcld
29 lovi _ecp = SMODEC TECH/. ./l ibfovT ecpd 22 |ovi Ifdznx = $MODEC TECH/../1ih/avT _IfdZnxt
23 |ovi_ecp? = SMODEC_TECH/../lib/ovi ecp?t 2% lovi iCE4OUP = SMODEC TECH/../lib/ovi iCE40UPL
24 |ovi_ecpd = SMODEL_TECH/../1ibfovi_ecp3d AlEmT WOrk = pMUDEC_TEGH -7 TTR7 R _WorkT
25 |ovi_ecpSu = PMODEL_TECH/../libfov] _ecpiud 25 VHDL Sect|0n¢
OB lovi_| fmnx = SMODEL_TECH/. /Ilb/uvi_lfmnx¢ 26
27 lovi_lifmd = FMODEL_TECH/ ../ ib ovi _lifmdd > IIfCI = PMODEL _TECH/../lib/lifcld
28 lovi_lifmdf = FMODEL_TECH/../1ib/owi_| ifmdf 4 28| 1fd?rx = $MODEC_TECH/../1ib/1fd2nxt
29 |ovi_lptm = SMODEL_TECH/. /llh/uvi_lptm¢ 29 [{CE40UP = $MODEC_TECH/../lib/iCEADUPL
30 |ovi_lptn2 = SMODEC TECH/. ./l ib/fovT _Iptm2d 30 mach = $MODEL _TECH/. /Iattlce/vhdlfmac
31 |ovi_machxo = $MODEC TECH/../lib/ovT machxol 31 (vf1 = SMODEL_TECH/../lattice /whdl /14
32 |ovi_machxod = SMODEC TECH/. ./l ib/fovT _machxo24 32 |lat _vhd = $MODEL TECH/ latticesvhdl /1 at vhd¢
35 lovi_machxo3d = $MODEC_TECH/ ../l ib/ovT _machxo3d4 33 [lat witl = $MODEC TECH/../lattices/vhdl/lal witl4
34 (ovi_machxo3l = SMODEL_TECH/../lib/ovi _machxod| L
34 |ovi_prism = $MODEL _TECH/. /Ilb/uvi_prism¢
% ovi - %ﬂSBEt ¥E€H§ §I'E§°‘”-S“ A Ty o ‘ =
ovi_®p = ihfovi xpl WV = — = \‘ N =
ovi_ecpin = ih/ovi_ecp?l = = N==hry
40 |oviecn2s = SHODEL_TECH/. .71 [b/ov] ecpds SNTWBIATSVESIBIF(IILOREN'E JZUO&@“

41 |ovi_ecpZns = SMODEC_TECH/. ./l ib/ovT_ecp2i
A2 lavi_scm = $MODEL_TECH/. /|Ib/DVI 5ol
43 lovi ecphum = PMODEL TECH/../lib/ovi ecpud
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| 2. Simulation Wizard®i2#)

B Diamond GUI_E®D 741> =" hsSimulation WizardzEE#IUFE S
B Simulation Wizard®XDIEIE TModelSim/QuestaSim%zSimulatoréU GEIRLET
B ZOEDOModel SimEEEIFTOSimulation WizardDig{EldActive-HDLOIZ&LRIUTY

DB rEH g B RY R
CECEHE S = 05 € @
Process & X (3 Start Page [ & %
~ %Y Synthesize Design
L Synplify P A ! I
. ynplify Pro Project: | nm . - - N N 7 simulation Wizard ? x
4 Translate Design % Open ~ Simulation Wizard ? *
v %L Map Design 2 New i . Simulator Project Name
[0 2 Map Trace o Preparing the Simulator Interface Enter a name for your simulator praject and specify a directory where the project file will
(- Verilog Simulation File @ Impart § be stored.
s . " Thig wizard will guide vou through the creation of a new simulation project for
. [0 & VHDL Simulation File Recent Pr a specific simulator.
v Place & Route Design versi
e N g @ sample To create a new simulator project you will need to provide a name and versi Project name: |RTL =sim_modelsim |
by Place & Route Trace @ pattem Incation for your project. Mext you will indicate what stage of the FPGA brsio S
4+ /O Timing Analysis implementation you wish to simulate. Praject lacation: |C'fProjectstthers;"){OQ_GontroI_Board_Lonback)’GDDR}{d_Ioopback_}{OQ—1200 |
v e Export Files B OLED Glick Mext to continue Simulatar
2 IBIS Model L
O : Werilog Simulation File . .
[ 2 VHDL Simulation File Software L ® Model3imQuestaSim
[0 & Bitstream File Currently run
: JEDEC File 3113469 _
No updates a ial
Last check ti n
Pro--- File--- Hierarchy———Post Map Resou--
Output
INFO - C:/lscc/diamond/3.11_x64/ispfpga/userware/N
'IBE unig 1°
INFO - C:flscc/diamond/3.11_xé4/ispfpga/userwars/N
'I5 unig 2’
INFO - C:/lscc/diamond/3.11_x64/ispfpga/userware/N Cancel < Back Cancel
'IB_unig 3'

Output Error iarning Tcl Gonsole Info*
Ready Mem Usage: 106,668 K
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| 2. Simulation Wizard®i2#)

i (g
B Simulation WizardD&&DEHE CI>—H#<Finishz/7UvJd 3L ModelSimhitcEILES -

NOWHERE,
but HERE.

™ ModelSim Lattice FPGA Edition 2020.3

Eile Edit View Compile Smulate Add Wave Tools Layout Bookmarks Window Help

— B-sE2S B2 O MER|| SHERH|| wlt ww i T IDEEMETY
- Simulation Wizard ? > P onraro = “ N T - “ P b 8o & H 53-53‘53@]-@‘

Summary B o - e | Search: v| s B

J RERE ﬂ;‘

[£4] jen/RTL_sim_modelsim_3p11/RTL_sim_modelsim_3p11 sz + & X|| |gm] Wave - Default

H 7 x|

¥[Name |statudType [order  [Modified
b Veriog 0 06/11/2018 02:C
. P Veriog 1 06/08/2018 05:C

Simulator : ModelSim

Project Mame : RTL_sim_maodelsim_3p11

Project Location : C/Projects/Others/simple_pattern_gen

Simulation Stage: RTL

Simulation Files:
C./Projects/Others/simple_pattern_gen/source/color_bar_gen.v
C:/Projects/Others/simple_pattern_gen/source/celor_bar_gen_tfv

Simulation Libraries :
pmi_work
machxo3|

dl |

i [ ons |
W [ I Ubrary - | 44 Project RN | K

4 Transcript
T

Pun simulator
M8 # Top level modules:

+ color bar gen tf

# End time: 10:31:32 on Jan 08,2021, Elapsed time: 0:00:00
< Back Cancal : Errors: 0, Warnings: 0
# Model Technology ModelSim Lattice FPGA Editien wsim 2020.3 Simulator 2020.10 Oct 14 2020

#

[ModelSim:>

0ns to 1597 ns Project : RTL_sim_modelsim_3p11 | <No Design Loaded:> <MNo Context>

N

Diamond 3.12 TIXZIUULH
Add top-level signals to waveform display
Run Simulation
EFT IANWRNTAR=TIENTS 2L -2V ETETITONET

MACNICA



| 3. Y=222)X1) (Verilog) o

\ _ ¢
B Pproject Viewh'sWINH0OY—2T74 IV %E7Uv40L. Compile > Compile AllZEITLES =
B Compile AINTE TI2EE2TOY—-AIT7AINDERIOAT—ARTAAUN T 5 ¥ (CEDDET

M ModelSim Lattice FPGA Edition 2020.3 — O e

File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window Help

Y M| cmEgmn
Layout NoDesign !I H ColumnLayout |211Columns
i o Be | Search: ﬁ f 1 W J

[ jen/RTL_sim_modelsim_3p11/RTL_sim_modelsim_3p11 i +| & x| | gg| Wave - Default
"’|Name |Stab.|4Type |Order |M0diﬁed

eriloa (]

Remove from Project

Close Project Compile Order...

Update Compile Report...
Compile Summary. ..

Properties...
Project Settings... Compile Properties. ..
-
| | b I
]j-lLibrary llﬁl Project ﬂil I .
f{ Transcript s FEEY
: -
# Top level modules:
# color_bar_gen tf

# End time: 10:31:32 on Jan 08,2021, Elapsed time: 0:00:00
# Errors: 0, Warnings: 0
# Model Technology ModelSim Lattice FPGR Edition wsim 2020.3 Simulator 2020.10 Oct 14 2020

#
ModelSim: -
A

Project : RTL_sim_modelsim_3p11 |<Mo Design Loaded = <No Context=

MACNICA 9



| 3.

B VHDLR-ZOJOZ1IMTE VY-ZAT7/4)I DI IA)VIEICER

®»OEE

NOWHERE,
but HERE.

Y—Zd>Y)\1)V (VHDL)

BRI DWNENDDET
> 1-YEER/\vwr—2z8hUlY - AT071 2BV EE. BRAICI/MILITBLIGEGEELET
> BEINBIEFERRZGZEEI NI IS—(CRDFT

> BET1-IIBEREICEAUTIE. $FICTFTED1-ILHSOIV NIV ATESHDFEA (ER)
XZ1— Compile > Compile order... ZERUET

FRI1 O ROTEZI7AINEERL . BRIOKENZIVIL T NN NEZZEELET

58 T UIEh OK 7> Z#IUWILTIRITES

Z0&. BIR—>0L3(C Compile > Compile All Z38IRUFET

ﬁ ModelSim Lattice FPGA Edition 2020.3

MACNICA

M Compile Order > M Compile Order *
File Edit View]| Compile |S|mu|ate Add Project Tools Current Order Current Order R
""" E | Compile.. & pll.v = _. ss_package.vhd | =
@ w G - - b PLLO.Y EIRLn
Compile Optlc ns.. extref156m.y PLLO.v
FE T %;\ pcsGBE 10B.v _ extref156m.v
1 SystemC Link... I JET I - A pcsGEE 10B_softogic.v @ %EX pcsGEE10B.v
S . d . i ESwversaGBE10B. v pcsGEE 10B_softlogic.v
[£2] Project - C: fusr | Compile Al @ . }R _ModelSim/si . dechat.vhd j)_”()ll% ESversaGaB10B. v
*|Mame 1= pe  |[OnalM = Seqldenc_case.vhd a2 = dechat.vhd
1 Compile Sele — prbs15b2.vhd b?Rb\ s S2014enc_case.vhd
pll.v Compile Order... ==t _ 0 FSprhsDeroXon 2 uhd s SyNc_resets3.vhd
PLLO.w I — Verilog 1 0 ‘ ss_package.vhd | = Misc2c.vhd
extref15em| ':'m':"le Shrs Verlog 2 O '_mb e = romiazand
Compile Summary. .. . prbzs_rx16b.vi = trainpat_rom13x123.vi
pesGaB 108, Verilog 3 0 o SYNC_resets3.vhd E%Eﬂ% ﬂ = CDcounter.vhd ﬂ
pcsGEB 10B_softlogic.v s Verilog 4 0 . hkp_fem_alt.vhd | - COUNter32h,vhd
ESversaGEE 108, v P verlog 5 0 = Misc2c.vhd 0 WU T ﬂ - hkg-f‘s:_c"'E;hd ﬂ
= rom18x123.vhd A s Prbs15b2.vi
s dechat.vhd ? VHDL & 0 s Irainpat_rom18x128.vhd J”EJ%&E = prbs_tx16b.vhd
—t 14EHE_EEISE.V|'IE| ? VHOL 7 0 s CDcounter.vhd ﬂ s Prbs_rx16b.vhd g
= Prbs15b2.vhd P wvHDL B8 O o COuNter3zh.vhd I i ESPrbsDemox20_2.vhd 1 [
o ESprbsDemo20_2.vhd ? WHDL 9 0 s th2b_e5prbsDemoX20.vhd j @ o th2b_e5prbsDemoX 20, vhd = Q
o 55_package.vhd “ WHDL 10 0
rrhie 1k whid 1-5 WHMI 11 il Auto Generate| 0K | Cancel | Auto Generahe| QK Cancel |

® 5T OK

10



| 4. ¥SaL—-sav st .
o)

L >

B 7>Y—)l (Transcript) MSRLTFOVSiMIN> Rz2EITLU. 221 —23>%7#HA{ELET -
vsim -L work -L (51475Y) -L (5473V) ... (FAMIFES1-)1)
= BIZIEXO3F/I\A R L Teolor_bar_gen_tf (FAMIFY—-ZATERULTAMIF

%) EVWOSEDZI-VDI 22— 3 HRMEDIZE . LT OLSRECR(CRDET
vsim -L work -L pmi_work -L ovi_machxo3l color_bar_gen_tf

} 1 Transcript . .
# Reading pref.tcl lerary VIeW
# do {C:/Projects/Others/simple_pattern_gen/RIL_sim modelsim 3pll/RTL_sim modelsim 3pll.mdo} il Library ———: +) 2] x|
# Loading project RIL_sim modelsim 3pll | | """ | N
# Model Technology ModelSim Lattice FPGL Edition vsim 2020.3 Simulator 2020.10 Oct 14 2020 S| Heme Type Eaify
$ mlil wark Library wark
il =c Library EMODEL_TECH/. . flibjec
ModelSim= wsim -L work -L pmi_work -L ovi_machzo3l cclcr_bar_gen_tﬂ _,—Mﬂﬂzzz :::E:;: ﬁggit-ﬁg:;ﬂ:ziz
+ - - 2
H‘M ecp2m Library SMODEL_TECH/. . flibjecp?
i’—m ecp2ms Library SMODEL_TECH/. . flibjecp?
i’—m epls Library SMODEL_TECH/. . flibjecp?
[=PAN \ = [— 4 f— w N N TR — ﬂ—Meqﬁ Library SMODEL_TECH/. . flibjecp?
< VH DLO)&'}O)L@_ / @HT@JOLHDE@’ (TZ |\/\/9:% b\la_l th'f}i):E) il ecpsu Lbrary ~ $MODEL_TECH/../ib/ecps
ﬂ—m ecpsum Library SMODEL_TECH/. . flibjecp¥
1 - - 1 - wl, floatfixib Library ~ $MODEL_TECH/. . /floatfixl
vsim -L work -L pmi_work -L machxo3l color_bar_gen_tf =ik Lorery SHODRLTECr . Roathd
mlil lat_vitl Library SMODEL_TECHY/. . flattice
+rli} tfmnx Library ~ SMODEL_TECH/../ib/Ifmn:
77 —_— S — . . ~ N » lp—m lifmd Library SMODEL_TECH/. . fliblifmd|
B =0392351473VE Library View OURMSFRITEEITA. i e Lbrary  SHODEL_TECH. iffnd
lp—m Iptm Library SMODEL_TECH/.. lib/lptm

DHBRVEEIE Diamond 3.12 BIBET Simulation Wizard h'5 sl m2 Livary __ $HODEL_TECH]. ibfptm .
ModelSim Lattice Edition #3725 LS, 231 —>3>TAIAAIC i ' =
a3 .mdo Jr( I zSBI3EDhDFET (RR—-T )
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D0 =] O O e DO D — 0 0 00 =] O O e DO D —

| (8%)vsimIv> ROWER .mdoT7(VOSHR i

B mdoJ71/)UEDiamondJ O3 17 hIANARNICH D, =1L —3>T03 1T 8IAIS

(Simulation WizardTR#ICIEELIZIOSIINEDOIAIY) ORIIFELET

B U TDiamond3.12TAERSNE. mdod7M IV 2SR dE. LLTFOLI(CRI>TED, FHREBIC
221 —2a FIBEICEITIBvsim Y RORNBH SRR ENTVET

if {'[file exists "Ci/Projects/Others/sinple_pattern_gzen/RTL sim modelsin/RTL_sim modelsim.mpf™1} { 4

project new “Ci/Projects/Others/sinpTe_pattern _gen/RTL sim modelsin™ RTL_sim_modelsimd
project addfile "C:/Projects/Others/sinele_pattern_gen/sourcescolar_har_zen.vw™!
project addfile "C:/Projects/Others/simele_pattern_gen/source/colaor_har_gen_tf.v™4
wlibh workl
wilel =ik work -all L
wlib workd
wlog +incdir+C:/Projects/Others/sinple_pattern_genssource -work wark “Ci/Projects/Others/sinple_pattern_gen/sourcescolor_bar_gen.v™L
| {ulng +incdir+C:/Projects/Others/simple_pattern_gen/source -wark work “C:i/Projects/Others/simple_pattern_gen/sourcefcolar_bar_gen tf.w™4
elge 14
project apen "Ci/Projects/Others/sinple_pattern_gen/RTL sim_modelsin/RTL_sim_modelsin™4
} project compileoutofdated
!
waim -L work -L pmi_work -L ovi_machxo3| color_bar_gen tfl
et = = SAUSSI A R
add wave /%l
run 1000ns +
[ECF]

MACNICA 12



| 5. BRZD1Y FODRTR s

B S -33 0#EMEE T REED4> RUZRRUET . View > WaveziEIR, 630>
V—)LEmE(Cview wave’t AHDUET

ﬁ ModelSim Lattice FPGA Edition 2020.3

— O e
File Edif|| View ompile Simulate Add Transcript Tools Layout Bookmarks Window Help
ER S R veaae v PeRA|| gt e B oo ARERNS B 00|
Y \ ol 3ot Beisen [ @B B || 1 o [ alg
Layout [3| ;_f:rﬁa'g":ﬁ' : ColumnLayout [pefaulc ] H e H H . AL o J €L Bl BB R - 6
&isim-Defi  Dlafiow # A x| |42 Obects H 2 %
#|Instance Fildks () nit |Design unit type [Top Category  |Visibility [Total coverage | |

j—“ colon FSyList (q) r_... Module DU Instance +acc=... ] ) 8 . Internal
+ 8 U v Librky (u) r_... Module DU Instance +acc=... 0 . Internal

‘ E List r_... Process - +acc=... d X gi... Internal

P 3 Local r_.. Process - +acc=... Internal

@ 3 A | e — , T Process - +acc=.., IAT) - Internal

[g #ysi [ Capacity Statistics +acc=... AT) . Internal

Internal

Parent Path
Jeolor_bar_gen_...
Jeolor_bar_gen_,
Jeolor_bar_gen_.
Jeolor_bar_gen_,
Jeolor_bar_gen_.
Jeolor_bar_gen_,
Jeolor_bar_gen_...
frolor_har_nen tf

 #ASSIGN#290
 #ASSIGN#310
 #ASSIGN#311
" #ASSIGN#312
 #ASSIGN#313
 #ASSIGN#314
 #ASSIGN#315
- FINTTTAl #40

L= B L S

L)
=

Filter
Justify 3

i
/i Mer
/0 an

financlal intormation that are the property ol
n and are privileged, confidential, b
under the Freedom of Information Rct,

Properties... A .
ff5 T hermore, this information

#
#
#
#
$ // 1is prchikited from disclosure under the Trade Secrets Ret,
#
#
#
#
V!

ff 18 U.5.C. Section 1905.

I

Loading work.color_bar gen tf

Loading work.color bar gen =

S 3> vizy v 1>Y—)VEE(C"view wave"E AU TETEHE] -

®
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| 6. ESORR. Y31 -YaORIT

[
B Object View PR MNUFviBiszFRI 204> RONSRIYI 7> RROVT TIESHRA 1> kY -

ﬁ ModelSim Lattice FPGA Edition 2020.3

File Edit View Compile Simulate

wed RIYVJTVURROVITESRR pe= o watnusne one
"M;%J EJJJ HD“ Ve o Hbe | Search: Jgﬁ?;% # H

NOWHERE,

but HERE.

S5 wl ]
Layout |Simulate v‘ |JI ColumnLayout _’__;;’___‘13-13 ﬁ H ‘J_ll" M —|_ j oo ° H J_ J J B H ! & ‘! |tw' ’%’.' ﬁu J Cg' :g' 5: qﬂ' Q
Eslm Default — =2 _|J aObJects """ JJJ |.\ - Default
*[Instance i ‘I: B Now 7] »
_,—" color_bar_gen_{

o FINITIAL#45
o) #ASSIGN#6S
\g Fvsim_capacity #

| g L
I : g ol _tff... fo
& #INITIALZ40 | ES : .

|

11111111
. 11111111 11111111

11111111 )

. J11111113331311.,

o I1IT11111199999111999331 4311141333331
RGB_DATA

Now 3242320 ns

| ons
o [ [l |

R ﬁﬂﬂ
I e I

]
B FSEEEEEE

‘ l Transcript

VSIM 3= view wave

# .main_pane.wave.interior.cs.body.pw.wL

L» b | L]

add wave -position end sim:/color_bar_gen tf/¥
VSIM 5= run -all

VSIM 6=

3239347 ns to 3242477 ns Project : RTL_sim_modelsim_3p11 |Mow: 3,242,320 ns Delta: 2 sim: fcolor_bar_gen_tf

4
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| 1. ModelSim Lattice Edition®DirectorygiE

gxf)(CRadiant2. 1 EID/(—

>3>Tmodelsim.exe 77 IV DN AZIEELE T

>

Tools > OptionsTOptionBIEZMHE. LEDATH5DirectoriesziEIRUET

Lattice Radiant Software - Reports

File Edit Wiew Projec
o=

e~ LI~ EJ

’ u Synthesize De;

- I:l qddrx4_loopback
1 uFcL-17-aMG1211

Timing Constraint Editor

Device Constraint Editor

Physical Designer
MO Editor

ming Analyzer

B O aNE RS

7 Strategies Reyeal Inserter
2| Area Refeal Analyzer/Controller
¢=| Timing Povger Calculator
4| Strategyl b
roggammer
~ [ impl_01 (Synplify P :
| - SEI Eqtor
A nput Files
source/top. Bitstraem Security Settings
source/T_n &34 Run M nager
source/Re_t @ Simulathn Wizard
* |yl te_pllfoe_pll
| =] Source Tgmplate
» RTL Filet
3 Constrai ) P Catalo
2 Testben

hd ﬂ top - top.v
v IF to_pli{be_pll_inst)
3 ﬂ Te_module(Tx_mo -

Options...

Q@

NOWHERE,
but HERE

M|

? Stal

A

3 ﬂ Rax_module(Rx_module_inst) - Rx_modulew

[ File List [E] Source Template =] IP Catalog

MACNICA

INFC - C
module ']
INFC - C
module
INFC - C
modules !
INFC -
module

[ Tel G

=-

Options

General

o

o
o
g

F AL @ PNEERBLIORES B -
X

General Startup File Aszsociations Network Settings

Synthesis
Synplify Pro

G lzeorradiant 2.1 syrpbase

Simulation
Aldec Simulator:
Gflzcciradiant/2.1 factive-hd|
ModelSim/Questa Sim (Specify the folder of executable file) :

eSDK
e5DK path:

IP Catalog
1P Ihstall Path:

G/ Users/11318/RadiantlPLocal

[ use CEM

Move IPs to new location

a]4 Cancel

Dezien completed.

By

ance Grade:

ng Condition:

is:

Errors:

Created:
|Jpdated:
CL-MNX_GDDRX4h

CL-MNX GDDRX4/

Laborati:ﬁ, x
elaborating
elaborating
elaborating

elaborating
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| 1. ModelSim Lattice Edition®DirectorygiE <
04;5

B Directorys%7E CRadiant2.2BABFIC/\> RILENTLVBModelSim Lattice Edition®
modelsim.exe®/\AZEFELF I, Radiant2.20i5 & (&, modelsim.exeldRadiant{>
AR=IITANIDLL T DINAICIEELTWET

¥lscc¥radiant¥2.2¥modeltech¥win32loem

Options X
Gienera Startup File Azzociations Directories Metwork, Settings
Genera
Synthesis
Synplify Pro: ﬂ use OEM
F ) G/ lzec/radiant2.1/2ynpbaze
. o
4 <
Color Simulation @mOde|S|m .exeo)}\z%ljj o
N — PN  —n .
o s > RYTENTEET
Bl Simiato BRIDTSVARINSTALINZERT ENTEF T,
Giflzee/radiant/2.1/active-hd|
P ModelSim/Questa Sim (Specify the folder of executable file) :
Tools G/ lzec/radiants 2.2/ modeltech/wind 2loem I

eSDK
e50K path:

IP Gatalog
IP In=tall Path: [ Move IPs to new location

C:/Users/11318/RadiantiPLocal

QINADAFIEICOKZT )Y

MACNICA 17




Diamond/{> RJLARDmodelsim.ini
(ModeISimi’(j‘ﬁ'ﬁ*,m??'f)b)

| 1. ModelSim Lattice Edition®DirectorygiE

Radiant/\> R)LAROmodelsim.ini

NOWHERE,
but HERE.

[Librar

Std = $MODEL _TECH/. . /std4

ieee = MODEL_TECH/../ieeed

wital?000 = $WODEL_TECH/../vital20004

verilog = $MODEL_TECH/. ./ verilogl

std_developerskit = $MODEL_TECH/../std developerskitd

synopsys = SMODEL_TECH/../svnopsys!

modelsin_|ib = $MODEL_TECH/../modelsin_|ikb4

sv_std = SMODEL_TECH/../sv_stdl

f|DathK|Ib = $HODEL TECH/ Sloatfinlibd
Lattice Primitive Cibrariest

ty

bo
[ 0000 =10 O e D0 B0 — DD

[Library]t

std = BMODEL_TECH/../stdt

jeee = FMODEL_TECH/../ieeel

wital2000 = $MODEL_TECH/. ./ vital20004

verilog = SMODEL_TECH/. ./ verilogl

std_developerskit = $MODEL_TECH/. ./std_developerskit

synopsys = SMODEL_TECH/../Synopsysd

modelsin_|ib = $MODEL TEGH/ /modeI9|m b4

sv_std = “EMODEL TECH/. . faw_st

f|DathK|Ib = SHODEL_TECH/ - /f|DathK|Ibl
Lattlce Primitive Librariesd

Mlovi_ec = FMODELC_TECH/ ..

[Thiovi_ect
ecp = BMODEL _TECH/../

i
27 |ovi_ libfovi_acpd
23 lovi_ecp? = $MODEC TECH/../lib/fovi _ecp2l
24 |ovi_ecpd = FMODEL TECH/../lib/ovi _ecp3l
25 |ovi_ecpBu = SMODEL_TECH/../lib/ovi_ecpBud
26 [ovi_lfmnx = FMODEL_TECHS ../ ibSovi _fmnxd
27 lovi_lifmd = SMODEL_TECH/../libfovi_|ifndd
28 lovi_lifmdf = SMODEC_TECH/. /|Ih/DVI [ fmdf 4
29 (avi_lptm = $MODEL TECH/. /|Ib/DVI lptmd
30 (ovi_lptm? = SMODEC _TECH/../lib/fovi _|ptm2d
31 [ovi _machxo = $MODEC TECH/. ./l ib/fov] _machxod
32 |ovi _machxo2 = $MODEC TECH/../1ib/ovi_machxoZ!
3% lovi_machxodd = SMODEC_TECH/ ../l ib/ovT _machxo3ds
34 |ovi machxDSI = $MODEL_TECH/ ../l ih/ovi_machxo3 |4
35 DV|_pr|sm = $MODEL _TECGH/. /|Ih/DVI_prI5m¢
36 |ovi_sc = SMODEL _TECH/. /Ilb/uvi_sc¢
37 (ovi _xp = SMODEL_TECH/../lib/ovi _xpd
38 [ovi _xp? = $MODEC TECH/../libfovT xp2d
39 lovi_eceZn = SMODEL TEOH/ libfovi_scpll
40 ovi_ecp®s = SMODEL_TECH/../lib/ovi _ecp2l

41 |ovi_ecelns = $MODEC_TECH/. ./l ih/avT _ecp2 4
42 lovi_scm = $MODEL_TECH/. A ibfovi _scl
A% lovi eceSum = BMODEL TECH/. ./l ib/ovi ecpfud

Fofo— — e —
— DO -0 Ml oM — 0

ovi_lifcl = SMODEL _TECH/../lib/fovi_lifcld

a2 DVI_|fd2nK = PMODEC _TECH/ ../l ih/awT_|fdZnx!

23 |ovi_i CE40UP = SMODEC_TECH/. . /1 ib/ovT _iCE4OUP 4
ﬂ r_WUTR = !FTHUUI_I_ T . PTRGEHINT W R

%g YHDL Sectiond

27 Ilfcl = SMODEL TECH/../1ib/1ifclL

28 [1fd2nyx = $MODEC_TECH/../1ib/1fd2nxt

29 [CE40UP = $MODEC_TECH/../1ik/iCE4OUPL

an mach = SMODEL_TECH/../lattice/vhdl /mach

31 |vf1 = $MODEL_TECH/. /Iattlcefvhdlfvf1¢

32| lat _vhd = SMODEL TECH/ Jlatticedvhdl/lat _whdd

33 lat witl = $MODEC TECH/../latticesvhdl/lat witld

MACNICA
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| 2. Simulation Wizard®i2&h

B Radiant GUILO7/I> E h5Simulation Wizardz&EE#UES
B Simulation Wizard®XDIEIE TModelSim/QuestaSim%zSimulatoréU GEIRLET
B ZO0OModel SimEEEIFTOSimulation WizardDiE{E(ZActive-HDLOIZEELRIUTY

File Edit View Project Tools Window Help
- =8 QQQQ Nl @CDNEENRB 3O 8s
’ Swnthesize Dezign | Map Desien ‘ Flace & Route Dezien | u Export Files

» Testbench Files [Eag 7} Start Page Reports -

gddrd_rx_centered.cfg Simulation Wizard / ? hed Simulation Wizard ? *

~ |l test_pattern_rom/test_pattern_ror

[xes

Place & Route Design completed.

- - . Simulator Project Name and Stage
3
G kile: Preparing the Simulator Interface v Enter name and directary for vour simulation project. Choose simulator and the process stage
3 Constraint Files L X X i X X vou wizh to simulate. Available stages are automatically displayed
. Thiz wizard will guide you through the creation of a new zimulation project for a 1
G Testbench Files specific simulator. .
1 roject
ieSpaticmioac To create a new simulatar project you will need to provide a name and location 0 ) . .
il SOUrceftop_tfv for your project. Next vou will indicate what staee of the FPGA implementation Praject name: RTL gim_modelsim_2p2
- X yau wizh to simulate. 17-9MG1211
Pre-Synthesis Constraint Files Sk N ) Fraject lacation: | G/Projects/Others/CrossLink-M lonpback /G L-NX_GDDRM Brawse..
Post-Synthesis Constraint Files low power and ctiexoleantinues
Debug Files 17 Simulator
- Script Files excellent value ——fativec bl
<+ RTL_sim_modelsim/RTL_sim_modg ’ @ ModelSim/Questa Sim
-+ RTL_sim_modelsim_2...m_modelsir for FPGA designs wt Mentor Graphics ModelSim/Questa
Analysis Files Process Stage

@ RTL
- ﬂ top - top.w
v TF e pli(te_pllinst) - te_pllv
3 ﬂ Tx_module(Tx_module_inst) - Tx_module.
3 ﬂ Rx_module(Rx_module_inst) - Rx_mod

Mext> | WCancel | [/CL-NX_GDD <Back || Mext> || Gancel

[ File List =] Source Template (5] IP Cataloz Tl Console [= Output E’ Meszage

MACNICA 19



| 2. Simulation Wizard®i2#)

B Simulation WizardDEZ 0D E'C‘Ij #{Finishz/Uvrd %EModelSimhieEILE T
B EEECBEMNICY -T2, >

=1

F EOESTRETITONET

NOWHERE,
butHERE.

L—2a>OWEHE. IKAZD4>2 RODORR TAMMY

Simulation Wizard

Summary

Simulator : ModelSim

Project Name : RTL_sim_modelsim_2p2

Project Location : C/Projects/Others/CrossLink-NX_loopback/CL-NX_GDDRX4

Simulation Stage: RTL

Simulation Files:
C:/Projects/Others/CrossLink-NX_loopback/CL-NX_GDDRX4/test_pattern_rom/rtl/test_pattern_rom.
C:/Projects/Others/CrossLink-NX_loopback/CL-NX_GDDRX4/gddrd_rc_centered/ril/gddnd_re_cen
C:/Projects/Cthers/CrossLink-NX_loopback/CL-NX_GDDRX4/source/Rx_medulew
C:/Projects/Others/CrossLink-NX_loopback/CL-NX_GDDRX4/gddrx4_tx_centered/ril/gddmd_tx_cen
C/Projects/Others/CrossLink-NX_loopback/CL-NX_GDDRX4/scurce/Tx_module.v
C/Projects/Others/CrossLink-MNX_loopback/CL-NX_GDDRX4/t<_pll/rtlfte_pllv
C:/Projects/Others/CrossLink-MNX_loopback/CL-MX_GDDRX4/source/top.v
C:/Projects/Others/CrossLink-NX_loopback/CL-MX_GDDRX4/source/top_tfv

1 Run simulator
ﬂ Add top-level signals to waveform display
ﬂ Bun gimulation

< Back Finish Cancel

B ZOERunt™Run AllzZ3E1

MACNICA

TLT>

999990500 fs to 1000000050 fs

Project : RTL_sim_modelsim_2p2 |Now: 1us Delta: 6 sim: ftop_tf

M ModelSim Lattice FPGA Edition 20203 - i X
File Edit View Compile Simulste Add Wave Tools Layout Bookmarks Window Help
& " ke , B =
W EECG I RBO AN SPHRN|| @t mw (B 0o EEEBES | JJ@H \EJJJ aDH'a-ca 2@ -4
= o " ' ;
R EE T ~Apk & | IEEEEE [¢atid-a-t
Layout [5imulate J ColumnLayout o ] |
&) sm -Default — = + & x| | § Objects ——z:—— 4 & x| | ga| Wave - Default + 2 x|
*|instance [oe| | ¥|Mame T 8 10w 4]
— ‘t:thST ::1 Jtop_tF/SYSCLK
i d Jtop_tf/RESETN
ol GSR_INST G5 ey
@ #INTIAL#43 toy e
@ #INITIAL#48 toy t”—ﬁ &
& =ASSIGN=81 toy ftop_tf/Rx_CLKT
@ ASSIGN=82 top Jtop_t/EXT_ALIGN...
sl ot Jtop_tF{Tx_DOUT
!X #vsim_capacity# Jtop_tf/Tx_CLKOUT
Jtop _tFLED_OUT
Now 1000 ns
' |
4 MemoryList + | & sm = 4» | | o [+] K .
=4 Transcript x|
# ** Warning: lmmi bk mmd dig and lmmi_fbk mask is equal to O |
#  Time: 2 ns Scope: top_tf.UUT.tx_pll_inst.lscc_pll_inst.ud_PLL.PLL_inst.<protected>.<protected> File: C:/MentorGraphics/RadiantFiles/verilog/lifel/gpll_core.v Line: 96
# *% Warning: lmmi_ref_mmd_dig and lmmi_ref_mask is equal to O
#  Time: 2 ns Scope: top_tf.UUT.tx_pll_inst.lscc_pll_inst.ud_PLL.PLL_inst.<protected>.<protecteds File: C:/MentorGraphics/RadiantFiles/verilog/lifcl/gpll_core.v Line: 96
VsIM 2>

b Ll

:ll/_

23 %FIRLES
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| Revision History

NOWHERE,
butHERE.

IEE_ Change Information Updated by

2021/01/08
2021/01/14

2021/01/14
2021/01/14

0.2

0.3
0.4

6,10,11,

18
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First Revision
Added VHDL related info (Minor change on p.6, p.11 & p.18, added p.10)

Modified the small mistake

Fix miss-text from “Diamond” to “Radiant”

W. Nakatsuka

S. Sugawara

H.Nogawa
S.Katsube
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