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L.FPGA AT R{EH

1132881
SCICERY:
THE PDS B4RY(ER,
SCIGIAE :
Window11
PDS2025.2
TIESINCS
PG2K100-6IMBG400
1.2.5C56 R
1.2.1.PDS BUHRITR S

1.2.1. 1. 544 E 7

Pango Design Suite EZEIEEBIETEZE FPGA FFRMRIHRABIK S TR0
HARN—FIREEF B AR RHIE FPGA FFATG, TLSHFFT AR FPGA
BT RZIR SO T FRFRERNTRIRE, AT RTL SEEECEEURRER
TEHNEERE.
1.2.1.2.3% 58

®ETE Windows {ERF
ADS ZETEH. OEM Z&8THE. PDS RimlE Windows 7,10,11.
1.2.1.3. 504 &%

FRERARZESS—E, —Higith, 90 PDS_2025.2 iRAPIIEIRFZE=E C:\pango\PDS
20252 (MHBUAREIRR) | BEEEENRER AR IREANTHIM P FEFTF
. BHRERNGE, SEREUREREEFRRINREST PangoDesign Suite2025; 1
FEFFSZER Pango Design Suite2025.2 A4FEAHEE Pango Design Suite, FRAEIEAVIREE
. Uninstall, F2FEMI{E Accessories LANERESHY Documents,

RETDLIERIELL Pango Design Suite 2025.2 Windows hRANZLZEHITIRAR, FTEGIE
MG PDS REEIHFE,
1.2.1.4 FEER

BRI PEN NEREIR:

1) RN ZERIWEFIMA, BURAERSSH—LEFRMERE;

2) FRALENMRT, KIAEMRRIRSIILAR X,

3) FHRTERR], MENABRKFSRES ST EEHFFR, MRSEXHE
HPEERN—, eSS ERMEE R AREER TIE;

4) REFHNBETLIEEY, BREEXBEASEHMFIOEETEHFR, BN
SRR (BUERRALERNSEES SR ESSUERE)
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5) FPGA FFR TEZARRTLUIRGERT,
thir, BNREEERH TR,
1.2.1.5.LR1EF

BEREBELR (R

BHRPETHFR, BURREFEIE

BEMOER, PIEREHIE TR AR

BEERNBESRREBESTE. 87, TH%, &
EHIE®) |, MERAERRIETHE, T

ARIELZE, BRRAREHRSRMY. WEREEHFASUFE TR setup.exe”, FHIA%K

%< PDS #Xf4, S0 TERR:

BRAEHERERE, FTARERTRENHER, WHRRETILEIERF Setup.ex

e, EENREIERT:

% Setup.exe
1.2-1

B E R ERIFRET
B Setup _ 52

Welcome to the Setup Wizard

Setup will guide you through the installation of .

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Mext ;i] Cancel
B setup = X
Choose Install Location 1
Choose the folder in which to install . -=° |
= |

Setup will install in the following folder. To install in a different folder, dick Browse and select
another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 18.1GB
Space available: 207.8 GB

< Back Cancel

Mext >a

Q Setup = X
License Agreement G n
Please review the license terms before instaliing . -=°
=
Press Page Down to see the rest of the agreement.
updates, modifications, revisions, additions, and supplemental content that
PANGO may selectively and periodically provide after you have obtained the
Software. Please be aware that you must not install or use the Software
until you have accepted all the terms of this Agreement.
1. Definitions
1. "PANGOQ" or "we" refers to Shenzhen Pango Microsystems Co., Ltd.,
and/or any company in which it holds a direct stake of more than 50%.
3 "Ynn" nr "licenres” refars tn the enfitv that cionc thic Aoreamant
If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install .
< Back I Agree 9 Cancel
B setup = X
Choose Components D \
Choose which features of  you want to install. -=°
=
Check the compenents you want to install and uncheck the components you don't want to
install. Click Install to start the installation.
Select components to install: FDS BEEET
ek |
Space required: 18,1 GB
< Back Install 9 Cancel

1.2-2
WEFR, BRIALEEERIZS C:\pango\PDS 2025.2, FEIKRABNARREZ, EFEFAEEN

TRIREE
BT Install”,
M Install” G BHER L2 5RE.,

BREAEHMPIANTHRTN. ITEURERGRIITAFTERELIL EDK 24
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Q Setup —
Installing n
Please wait while is being installed. -=°
=

Extract: nand_16.elf

COutput folder: YW\C:\pango'\PDS_2025. 2-ads\edk\datacommon Wosmo 2\PG2K4001d. .
Extract: ddr_init.bin... 100%

CQutput folder: YW1 \pangoPDS_2025. 2-ads \edk\data\common Kosmo 2\PG2K400'd. ..
Extract: ddr_init.bin... 100%

Output folder: YW\C:\pango\PDS_2025. 2-ads\edk\datacommon Kosmo 2\PG2K400DS
COutput folder: YW\C:\pange\PDS_2025. 2-ads\edk'datacommon \Kosmo 2\PG2K400DS. ..
Qutput folder: Y\2\C:\pangePDS_2025. 2-ads\edk'datalcommon \Kosmo 2 PG 2K400DS. ..
Extract: emmc_4.elf.., 100%

Extract: fpap_gspi.elf... 100%:

1.2-6
M OFFETCREERERRIIE, Rk Finish”, LIKTE.
a _

Completing the Setup Wizard

has been installed on your computer,

Click Finish to close Setup.

< Back Finish ] Cance
B 1.2-7 R Finish
TR E, SRTEGHELE USB Cable Driver, TRRELE", BNAESH
TEERTAIERER.
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B sewp —
Completing the Setup Wizard BRI R SR R R S

LSRR HREE - REIREIRIE
has been installed on your computer. s ﬁggﬂﬁﬁhgigzﬁ °

Click Finish to close Setup.

5] Setp ] serup

SREFRUSE Cable Driver3? (EFEHEIBEUSE Cable DriveriS?
EE. BFREE T4 -

FERAREEENEFRENS

TraTHRY

‘EF=FEParellel Port Driveri8?

g %g%%;fﬁ%ﬂgﬁﬁjmﬁv s HEARE B T T HAEEE R -
T 4 . . i 8 -
IMFORTANT FUTICE: PLEASE READ CAREFULLY BEFORE ii%%%g%ﬁ%m%ﬁ%ﬂﬂﬁﬁﬂ Rt E I

INSTALLTNG THE RELEVANT SOFTWARE:
Thi TnpOLt Installation X

iz licence agrsement (Licence) iz a legal agreement
betwe msee or you) and Futwre T }m 1 £y
Davic onal inirad of 2 Suuvar
Centur sk “Glsgou G111, 3o otlend (I
Conpan 136640) (Licansor or use_o successfully installed and opened
driver software provided by the e (5o bvare) G4bit InpOut driver INpOUEKE4.5ys.
WHERE prd
v /FIIL CIM Driver Pe... FILLEAT
NS 5 ] SrAD | HE® i y
g%ﬁgéﬁﬁgw(n) A FIIT CIN Driver Pa . ELLEAT

1.2-11
GEsRaeE, TESE BB FER:

& 1.2-3

1.2.1.6.License XX, HIRVEIREH

AL 2Efg, PangoDesignSuite 52 License /A ABEIEE(FH, License {4A]
EREABRMN S ARIREN . ABIRERIR R A RIES S2#5F Verilog, &{FMA VHDL 7
SEFTSZHF VHDL BYARIhRS,

NFFEETE license X, IV PDS LB R THE—A license SFFIFHY lic
ense A4, (FFHLA C:\pango\PDS 2025.2-ads\lic /9 license fEHI{43)

NER(FFAZARIREURALANEA License, FRELREE tap-windows ¥, HEE(EAR
FESRAERREIMR, B TAR:

() tap-windows.exe

1.2-4
WEHE(T, EEBRIFEIA
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TAP-Windows 9.23.3-1601 Setup E T X ( A;T;D-Wnndows 9.23.3-1601 Setup i = X
2 License Agreement
Welcome to TAP-Windows Please review the license terms before installing TAP-Windows
9.23.3-1601.

9.23.3-1601 Setup

&

This wizard will guide you through the installation of
TAP-Windows, a kernel driver to provide virtual tap device
functionality on Windows originally written by James Yonan.

Note that TAP-Windows will only run on Windows Vista or
later.

Cancel
—
TAP-Windows 9.23.3-1601 Setup = X
Choose Components
Choose which features of TAP-Windows 9.23.3-1601 you want to
install.
Select the components to installfupgrade. Stop any TAP-Windows processes or the
TAP-Windows service if it is running. All DLLs are instalied locally.
Select components toinstall: | (V] T R TR
[C]7AP Utilites
[J7ap sk
Description
Space required: 1.6 MB
<Back | Next> e Cancel

Press Page Down to see the rest of the agreement.

JThe source and object code of the tap-windows6 project

|is Copyright (C) 2002-2014 OpenVPN Technologies, Inc. The
INSIS installer is Copyright (C) 2014 OpenVPN Technologies,
‘IncA and (C) 2012 Alon Bar-Lev. Both are released under the
IGPL version 2. See COPYRIGHT.GPL for the full GPL license.
The licensors also make the following statement borrowed
from the SPICE project:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install TAP-Windows 9.23.3-1601.

< Back I Agree é Cancel

TAP-Windows 9.23.3-1601 Setup — X

Choose Install Location
Choose the folder in which to install TAP-Windows 9.23.3-1601.

Setup will install TAP-Windows 9.23.3-1601 in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

IC: \Program Files\TAP-Windows|

Browse...

Space required: 1.6 MB
Space avaiable: 42.9 GB

<Back | Inszan°

Cancel

1.2-5

LS

TAP-Windows 9.23.3-1601 Setup

computer.

BN, Fd Install, FFRIETTHL.

Completing TAP-Windows
9 23 3-1601 Setup

TAP-Windows 9.23.3-1601 has been installed on your

Click Finish to close Setup.

B 12-6 £ Finish Z2E5R,
L& tap-windows EETERRETIRENT TAP EHAN-EMECEEXN, mh Windows %80

BRIREEER
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BREER ?
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BTRAR o NEEES

ik it

Q RAHER sEPzpnas
Q EEEEAEINF

O BEEHERAES

0 EEEERRER

O EEERNEPEEES

FIFREEERE, ENBIERFHE TAP-Windows Adapter V9, WEFIF.

A DT 2 x
XEF) BN ZFEV) BHH) .

e mE Hm« B EXE
> W A = :
= &R HEES %+
§— # | = I%ﬁﬁﬁ HES T

> 2 HRESESTEE TR, EENSEENEE, AEES
> AESEARE BEETHE

> i wkaE
> 4 P T BEC) EW:
> ) BiFNEGENAE
> § RERGSERNS & [Fansopas7or2 o
J—— Media Status
Csnsms 10
i Intel(R) 82574L Gigabit Network Connection Non-Admin Access
Ig TAP-Windows Adapter V9 I e
WAN Miniport (IKEv2)
& WAN Miniport (IP)
& WAN Miniport (IPv6)
& WAN Miniport (L2TP)
& WAN Miniport (Network Monitor)
@ WAN Miniport (PPPOE)
& WAN Miniport (PPTP)
& WAN Miniport (SSTP)
> Im ERaE
> O S
> i EREEWR(APO)
> | SSeAed

1.2-7

EEEMHENR, 78 MAC Address BERIAL Lincese 4R EHEBIFERTER (F4A80
DA47D72)

¥JFF Pango Design Suite {5, IRNFBEHIN Lincese HEZ,

C AFEN)
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[} License Finder ? x

Environment wariable PANGO LICENSE FILE is not set.

Ho walid license data available.
Use enviromment variable PANGD LICENSE FILE to point to a floating server
license, or to point to a local license file.

Example : Pointing to a floating server license
PENGD LICENSE FILE=1234@server

Example : Pointing to a local license file
BRANGO LICENSE FILE=C:‘\license.lic

Example : Pointing to multiple locations
PENGO LICENSE FILE=1234@serwver;C:\license.lic

BANGO LICENSE FILE = || | | ‘

1564% license 344, LA C:\pango\PDS 2025.2-ads\lic A7RFIE license FEHER, =
license XA4LAM PDS BRIGFAIRIRIIARBEE P AR P FRF

@ Import license file

« 5> v o2 « pango > PDS_2025.2-ads > lic v C | &lic p
|y s =- 0O
. FE » 0 &% i 1EHE Hoh
b ® i|.|] new_pds_F4ABODA47D72.lic 2024/1/17 18:11 LIC 3z 2 KB|
TR o
0 &% N
& wa »

XHE(N): | new_pds_FAABODA47D72.lic v| Pango License(*lic)

[ License Finder () License Finder
Environment variable PANGO_LICENSE FILE is not set.
No valid license data available.

Use environment variable PANGO_LICENSE FILE to point to a floating server
license, or to point to a local license file.

Environment variable PANGO_LICENSE_FILE is not set.
No valid license data available.

Use environment variable PANGO_LICENSE FILE to point to a floating server
license, or to point to a local license file.

Example : Pointing to a floating server license

PANGO_LICENSE_FILE=1234@server

Example : Pointing to a floating server license
PANGO_LICENSE_FILE=1234@sezver

Example : Pointing to a local license file

PANGO_LICENSE_FILEeC:\license.lic

Example : Pointing to a local license file
PANGO_LICENSE_FILE=C:\license.lic

Example : Pointing to multiple locations

PANGO_LICENSE_FILE=1234@8server;C:\license.lic °

PANGO_LICENSE_FILE = ll I 5 I

Cancel ‘

Example : Pointing to multiple locations
PANGO_LICENSE_FILE=1234@server;C:\license.lic

PANGO_LICENSE_FILE = DS_2025.2-ads/lic/new_pds_F4AS0DA47D72.lic

FIFF license X4 iEmih ok, HIM PDS EX45RH.

13
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[N Pango Design Suite 2025.2 (on DESKTOP-3F22TIH) - O X

File Edit Tools Window Layout Help

Pango Design Suite

Recent Projescts:

Getting Started & Help

g New Project Open User Guide
Create a new project. More detailed info of PDS.

="» Open Project B open Example Project
Open any previously created project. E Cpen one of the tutorial project.
Ready
for e e = S
EHRITTAL.
1.2.2.pDs TERAY(ERA

FEUFRIRECESE (PDS tRIEERFM) S BEHHLEER doc LT (Pang
o Design Suite Quick Start Tutorial.pdf) F {Pango Design Suite User Guide.pdf) ,

2.Modelsim BIEFFA do X4 RS

2.1.1.1.5E88 7
SLIR ERY:
THR Modelsim FOEAFERA L, ok do XHNRE, 1RSHEEE,
SCIOING
Windowl1
PDS2025.2
Modelsim10.6¢

2.1.1.2. 5208 R

& Modelsim RUERSIREEI—1> do 3UFH, XFEEXHERE, RFTIE(TIXA™ do XfHF
AR BaiTEPNFIE®S, NMESREESMETNE,
2.1.1.3420O07%51%

B

14
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2.1.2.Testbench {HHIRS

Testbench FHEELHEBRIMSSHERL, H[FENIFMZITRVESEEEEAN, LUEL.,
EAFEAI LIREERER, THEIMREZNE L, A EREFERARESHEN. E
RFEEIFRNNZTHZEREER, HERRMERKIE, FEREIEGRNERERE
SHILERL, EATLABIT Testbench K58Rk, BR, EFE—R, ZiEIHEEL ¥ He8RA
80% LR, FTHNAIEMEELANEFT, ERAEREEINS, IREEARK
A8,

FETRANA Testbench NEARRS 774!

‘timescale 1ns/InsiZIBAIE— Ins RBIEIERRLN 1ns, A Ins TRAYEHEES
Ins, JETEHZE, BIEBAAELLATEEER/N. BHERFRNE T RAERHBRIRIE.,
MEEEENMIEE T IRNZIE.

#10F7REERT 10 PMERNIATIA], LEAD timescale Ins/Ins, #10 ZR7RZERT 10ns,

initia JHESHEITHIIANK, RESHhiT—IR,

{$random} %x, FFEHEX[0,x-1]ZBIA9E=, x AIEEEEL, WNERFESrandom%x, NIE
[-(x-1).x-1]HY%L.

$display FJENER., SE&MHRIT.

$stop EHIFHE.

$readmemb JSEENSZIFEREL,

$monitor JUTNESS, ATFEZEMEFEIEN., RETERE T, $Smonitor FEHT
ENERHXINAHES.

BNSS—MA reg €Y, T5EE4EA always RERZEEREIRNE, WH—RRERE wi
re 5|tHRPA],

BHINAERKESER, always#10 sys clk = ~sysclk; & 10 MERRSEIHEIE—IR, W0
RETERALE ns, BBREE 10ns FEE—IR, MEERT S0MHZ RUATER, [EHAZ 20ns,

BETRGH—1SEHRY testbench, Y TRF7R:

‘timescale 1ns / Ins
“define UD #1
module tb_led test();

reg clk ;
reg rst n
wire[7:0]  led

reg [7:0] data

initial begin
rst n <= 0;
clk <=0;
#20;

rst n <= 1;

15
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#2000
$display("I am stop"); //
$stop;
end
always#10 clk = ~clk;//20ns SOMHZ

led test
#(

.CNT_MAX (10)
Ju_led test(

.clk (clk ),// input

.Istn (rst n ),/ input

Jded (led ) // output [7:0]
);

initial begin
$monitor("led:%b", led);
end

always@(posedge clk or negedge rst n) begin

if(!rst_n)
data <= 8'd0;

else

begin
data <= {$random}%256;
$display("Now data is %d",data);

end

end

endmodule

KBE—TEX TFENIEIRAFIFEE, 199 Ins; FATREN 7IERTAIATE U
D, AIRIENAMRBINRGER. 55 10-18 {TXIENANRTHHITHIMEM, FFEIERT 2020ns f5
Fasdisplay fTENHEMHEENFHE, ZEELEBE. EF=Sstop (UNEEFHEE, TER
ZERHE, EAILUEE run I5SRENEITIHE. % 19178 10ns Bl —IX, FThkT 50MHZ
AERASAERR. 21-28 TTHML T FKITHEER, FsRMIBENY, ZRIBEE=mER—RIT
[B)RSE HAERET A — RS, HMSCEL 7K T. 30-32 1T Smonitor #5 led TTE, —
EEERFTENESR, 56 34-42 (TEBREFENREUEFFTENER, ZEURX(NFAARMER ran
dom BRETAYAL,
2.1.3.Modelsim B{&EF

1ZEBD EENB Modelsim FIEEAERE A,

16
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BB FERENHIFER0 1P 2T, BAIATLAEREF T Modelsim $i&
T2, REHTHE, BRSBROTRR:

M ModelSim DE-64 10.6c

File Edit Wiew Compile Simulate Add Library Tools Layout Bockmarks Window Help

[ ew | roer # 5 || e B|owaagm| ta
Open... Source L -
Load LS Project...
[Type [Path |
Close Library...
bra D: fmod a o
Import [ Debug Archive... Library  &MODEL_TECH,../floatfixiib
Export L4 Library SMODEL_TECH/. . fieee_env
Tz Cirl4S Library EMODEL_TECH/. . finfact
Faiis Library SMODEL_TECH/. . fmgc_ams
e S Library  &MODEL_TECH/..frim
Report... Library SMODEL_TECHY/. . fosvvm
Change Directory... Library SMODEL_TECH/. . fsv_std
re i Library EMODEL_TECH/. . fvhdlopt_lib
. Library EMODEL_TECH/. . fvital 2000
5 Directary... ~
e — Lbrary  SMODEL_TECH/..fieee
Datasets. .. Library SMODEL_TECH/. . fmodelsim_lib
Library SMODEL_TECH/. . fstd
Environment 3 Library SMODEL_TECH/. . fstd_developerskit
Library SMODEL_TECH/. . fsynopsys
Page Setup... Library EMODEL_TECH/. . fwerilog
Print...
Print Postscript...
Recent Directories L4
Recent Projects L4
Close Window
Quit

1.2-1
MR/ LA File->New->Library, #E—1NLIEE, —RRENEA work, )9 Modelsim
ETIESEX work FEILAE, FTLASE—IRIZIT Modelsim FA I EHEE— MY work
HE, MR THEIIESESE work I T{EER, WA,

M Create a New Library >

Create

" anew library
" amap to an existing library

{+ anew library and a logical mapping to it

Library Mame:

worH

Library Physical Name:
i work i

Ok | Cancel |:
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1.2-2

BN work, i OK Bin], #ETREFAILABZEIE work FUEETE Modelsim E2(H].,

ETEE TR,

M ModelSim DE-64 10.6¢

Fle Edit View

Compile Simulate Add Library Tools Layout Bockmarks Window Help

[ hew | Folder 4 J Help % J & P gE,
Open... Source L -
Load ¥ [Project... ]
- = |Ty|:-e |Paﬂ1
s ATt _ Library Dz fmodelsimjexamples fwork
Import b|  Debug Archive... Library  $MODEL_TECH/../floatfixlib
Export + Library SMODEL_TECH/. . fieee_env
S Cirl4S Library SMODEL_TECH/. . finfact
Save As Library EMODEL_TECH/. . fmgc_ams
B S Library  &MODEL_TECH/..frim
Report... Library SMODEL_TECHY/. . fosvvm
Change Directory... Library SMODEL_TECH/. . fsv_std
LIS Source .. Library EMODEL_TECH/. . fvhdlopt_lib
) Library  $MODEL_TECH/.. fvital2000
5 Directory... -
il Library  $MODEL_TECH..fiese
Datasets... Library EMODEL_TECH/. . fmodelsim_lib
Library SMODEL_TECH/. . /fstd
Environiment 3 Library SMODEL_TECH/. . fstd_developerskit
Library SMODEL_TECH/. . /synopsys
Page Setup... Library SMODEL_TECH/. . fverilog
Print...

Print Postscript...

Recent Directories
Recent Projects
Close Window

Quit

& 1.2-3

£ A3 File->New->Project, #iiE LTE,

M Create Project *

Project Mame

teay

Project Location

D:/modelsim/examples Browse...

Default Library Mame
work

Copy Settings From

D:/modelsim/modelsim.ini Browse...

(* Copy Library Mappings { Reference Library Mappings _
|

OK | Cancel |

1.2-4

TREZAIEAEHINF, ERREFEOARIR, AJLIEE! Default Library Name HE

FEOAER work,

18
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M VIOQEISIM LE-DE W00

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

IER Dt oM E || e # EL
[ Project - D:fmodelsimjpriftest
VlName |Stat|.|4Type |0rde‘Mcdiﬁed |
Edit
Execute
Compile 4
Add to Project New File...
Remove from Project Existing File...
Close Project Simulation Configuration...
Update Folder...
Properties. ..
Praoject Settings...
]ﬁ Library I|ﬁ| Project | |
1.2-5

FETEYULUBRITAZ T — 1 Project ALK, BiraBizAETHEPD, EEF
Add to Project->Existing File, B{#& Add to Project->New File, ZIIFRAIE(AERISUS,
XEA— MR REAER.

M Add file to Project ¥
File Mame

IIJ t/modelsim/prj/test/01_led test.v D: ,-‘mu::jelsi:
Add file as type Folder

default ﬂ Top Lewvel 1’

{*+ Reference from current location " Copy to project directory

OK | Cancel|

& 1.2-6
i Browse, AWINE(HEAI.
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M MadelSim DE-64 10.6¢

File

Edit View

Compile

Simulate Add Project Tools

Layout

Bookmarks

Window

8-

1 SNEREE Y

J Help Ii m

EC

REE

Praject - D fmodelsim fprifwork ftest

‘Fl Name |513h..|4Type |Drde‘ Modified |
A 01_led_test.v ? Verilog 0 06/11/2024 10:35:00 ...
th_led_test.v ? Verilog 1 06/11/2024 10:30:08 ...

Edit

Execute

| Compile

Add to Project
Remaove from Project

Close Project

3

Compile Selected

Compile Al

Compile Qut-of-Date
Compile Order...

Update Compile Report...

_ Compile Summary. ..
Properties...
Project Settings... Compile Properties. ..
1.2-7

%EE 75 Compile S EBIRARTHED, 15EF Compile->Compile, 1ZEBFEEXT ver

ilog M #H1TRIE, MBEES

S
=y

HEIRF,

T|Name

Type |Drde‘|‘~'1ndiﬁed

A 01 led_test.v
th_led_test.w

A
v

Verilog 0
Verilog 1

06/11/2024 10:35:00 ...
06/11/2024 10:30:08 ...

I ibrary

F-i Transcript

Compile of 01 _led test.v was
Compile of th_led test.v was
2 compiles,

$# Beading D:/modelsim/tcl/vsim/pref.tcl
$# Loading project test
$ reading D:/modelsim/winedpe/../modelsim.ini
$# Loading project test
#
#
#

successful.
successful.

0 failed with no €rrors.

& 1.2-8
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LEZ Status ENMNFEAN, BETHHTEIEHEXESZEET errors, E7R successful,
FTREANSE mFES, LTI —EERET,

M ModelSim DE-64 10.6¢

File Edit View Cnmpilehdd Project Tools Layout Bookn

| B3 &2 &) ¢ ([EsmEeneT] ) ¢ || e
= = = = Runtime Opfions... 3
=¥ Project - D: /modelsim/prifwork/
*|Name st Run b |
g 01_led_test.v v Step Po10:35:00 ...
th_led_test.v { Restart, . 10:30:08 ...
Break
End Simulation

1.2-9
1532 _F75 Simulate->Start Simulation, ZJ5S3RHA0E 1.2-10 Fi~B9RM@E, I8 work B
FF, R testbench 3244, BTLAFZE! Design Unit B7RAVEFEAIAY testbench SUSFLZ
BT, REmth OK, FHAFE.

M Start Simulation *
Design ] VHDL W Verilog ] Libraries ] SDF W QOthers ] ﬂﬂ
TlName Type |Paﬂ'| =

Library Di: fmodelsim,fprifwork fwork
Module D: fmodelsim fpriftest/01_led_test.v
Module D: fmodelsim/priftestftb_led_test.v
+ -] floatfixlib Library SMODEL_TECHY/. . ffloatfixlib
M ieee_env {empty) Library SMODEL_TECH/.. fieee_env
ﬂ—m infact Library SMODEL_TECH/.. finfact
M mgc_ams (empty) Library SMODEL_TECHY/.. fmgc_ams
+ mtRnm Library SMODEL_TECH/.. frnm
+ osvvm Library SMODEL_TECH/.. fosvym
1,—_[']_ sv_std Library SMODEL_TECHY/. . fsv_std
1,—1.1 vhdlopt_lib Library SMODEL_TECH/.. fvhdlopt_lib
gl vitalzo00 Library  £MODEL_TECH/.. vital2000
=] ieee Library ~ SMODEL_TECH/..fiese
1,—_[']_ modelsim_lib Library SMODEL_TECHY/. . fmodelsim_lib
=l std Library &MODEL_TECH/.. /std
+Hl} std_developerskit Library ¢MODEL_TECH/../std_developerski ~
w1l synopsys Library SMODEL_TECHY/. . fsynopsys j
1 | ~
Design Unit(s) Resolution
work.tbh_led test default !‘

Cancel ;
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1.2-10
[ 7 e e (A S e my e e ] - .
@ sim - Default
‘I"|Ins'ﬁr1ce |Design unit |Desigr1 unit type |To|:| Category |Vl.|"|s.it:uilityI |
—gl th_led_test th_led_test Module DU Instance +acc=...
+F o u_led_test led_test Module DU Instance +acc=...
o FINITIAL=42 th_led_test Process - +acc=...
o FZINITIAL#49 th_led_test Process - +acc=...

|
]L Library l

Project | g5 sim ||
F l Transcript

Beading D:/modelsim/tcl/vsim/pref.tcl

Loading project test

reading D:/modelsim/wingdpe/. ./ modelsim.ini

Loading project test

Compile of 01_led test.v was successful.

Compile of th led test.v was successful.

2 compiles, 0 failed with no errors.

odelSim>fvsim -gui work.tk led test

vaim —gur WOLR. Lo Ied Lot

Start time: 02:18:03 on Jul 2&,2024

// ModelSim DE-64 10.6c Jul 26 2017

I

/f Copyright 1991-2017 Mentor Graphics Corporation

// All Rights Reserwved.

I

S/ Model3im DE-64 and its asscoclated documentaticon contain trade
// 3secrets and commercial or financial informaticon that are the property of
f/ Mentor Graphics Corporaticon and are priwvileged, confidential,
ff and exempt from disclosure under the Freedom of Information Act,
S/ 5 U.5.C. Section 552. Furthermore, this information

f/ i3 prohibited from disclosure under the Trade Secrets Act,

S/ 18 U.3.C. Section 1905.

I

Loading work.th led test

Loading work.led test

L T | Tl e e T T R T TR T R T T ol S e B SR | S )

WSIM 2

& 1.2-11
AR H— SR sim”, REELESD, Hat OK G, Lk M
odelsim BEIN—&#< vsim -gui work.tb_led test, IXESCHIFETAIAY do HREE
BEEN, do XWHmELIF FMRASXEMS, XBE(IcEE—T.
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¥|Instance |Design unit
=g tb_led_test th_led_test

B F u_led test led_test
o #IN[  View Dedaration th_led_test
" #FINI View Instantiation th_led_test
= #vsim_c
VM
UPF
Add Wave To
Add Dataflow Cirl+D
Add to
Copy Ctrl+C
Find... Cirl+F
Save Selected. ..
Expand Selected
Collapse Selected
Collapse all
Code Coverage
Test Analysis
XML Impaort Hint
Show
& 1.2-12
ETRMIFENENRIES, XBEREERGHE u_led test IXMELR, AfFIEE Ad
d Wave B& crtl+w, BIRIEIZERIILERESSEPMARIRZEO S,
E Wave
File Edit View Add Format Tools Bookmarks Window Help

-1 E TR ] - RPN

s o e oo | Search: |

“4  jib_led_test/dk

4  fib_led_testfrst_n
jth_led_testfled
Jtb_led_testfu_led_test/dk
Jtb_led_testfu_led_testfrstn

Jib_led_testfu_led_testfled
Jth_led_testfu_led_testfled_light_ont
Jth_led_testfu_led_testfled_status
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& 1.2-13
ALER, KPEOERFINZARRILIES, ZEBANE NIREE, ctlta £k
EEES, otltg, WESHTHE, ZHERRBARERFTHE, cot+hiBRESS
FREYRUSR, 0B 1.2-14 F:
Msgs
B sim:ftb_led_test/Groupl

4k
P

rst_n
B4 led

B sim:fth_led_testju_led_test/Groupl
£ dk
4 rsin
H—}-L led
‘I]—" led_light_ont
'II:-" led_status

& 1.2-14

[+ ‘ led_light_cnt 26" a0
Object Dedaration

Add
Edit

View

UPF

Format
Cast to

Symbuolic
Binary
Combine Signals. .. Octal

Group... Decimal

Lingroup Unsigned

Hexadecimal
ASCII

Time

Sfixed
Properties... Ufixed

Use Global Setting

Force...
MaoForce
Clock. ..

Show Base

MNumeric Enums

Symbolic Enums

1 float32
2 floate4

& 1.2-15
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BATERES, Radix JLUEBGZESERAIEI, HWINITHFIER, 16 HERR
. Properties JLMERIZESKIZETAUENE, XM NMERER. & FRRIET
ARG E.

Tools Bookmarks Window Help

102 10-ME || SHERN| ot @slB o-HABEHS WO AT A2
vl g # J@ggggé%% J i | :Restart e ‘

( Region: sim:ftb_led_test )

{ Region: sim:/tb_led_testfu_led_test)

26"

1.2-16
RELTXMETT, SHESEERHIT Restart 3L,

dm i ([Ef | 100 ps E@& R0 T
Iy 1§ B B
e
1.2-17
LTHESSM 100 ps E—RISEDEITIRNE, MENNCEEE, $— N ERNEIT—
R{SEL, EAESEZ 100ps, 100ps HAREEN, BATTLMERA 1ms,100us &, HANE
AHBA, E=EANRIHSERNET, BRIAFPAHEEAL, W8 1.2-18 ik

H % & dmui | BE | 100 pa b &

el L ymimr
I
1.2-18
BTG, HRBPRE stop, (FEASELE,

&= sim:/tb_led_test/Groupl
4k
4. rstn
4 led
= sim:fth_led_testju_led_test/Group1
4 ok

£ rsin

4 led
€4 led_light_nt
B4 led_status

1.2-19
1.2-19 HRER B RASER.
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ol mD e e s g e i e e W e e e R T T B e A
Wi e o e | Search: o] g H & Q.J_Ea‘ LR T J E ﬂ ! rrr ‘

Msgs
= sim:ftb_led_test/Groupl { Re: : sim:ftb_led_test )

4 dk
4 rst n
-4 led

= sim:/fth_led_testfu_led_test/Groupl ( Region: sim:/tb_led_test/u_led_test )
£ dk

£ rstn

- led
-4 led_light_cnt
dl—‘ led_status

1.2-20
RELIESOBRNRE, BN . FMBRTLURE ot 8, RARBERRELET,
LSRR TN, B8, BARNERDEMERT, BSRFARILEEISUE
5, EMNLEE, SEBCER—T.
BER—T, TAXEEERE, BARETHEEXEMRE—T

—
| l Transcript 3

== L L _lTu LToL.v Woo ouoLCooLul.

$# 2 compiles, 0 failed with no errcrs.
ModelSim=> wsim -gui work.tb_led test
# vaim -gqui work.th led test
Start time: 02:18:03 on Jul 26,2024
// ModelSim DE-64 10.6c Jul 2é 2017

//  Copyright 199%1-2017 Mentor Graphics Corporaticon
/4 BRll BRights Ressrwved.

// Model3im DE-64 and its associated documentation contain trade

secrets and commercial or financial informaticon that are the property of
/f Mentor Graphics Corporation and are privileged, confidential,

// and exempt from disclosure under the Freedom of Information Act,

ff 5 U.5.C. Section 552. Furthermore, this information

// i3 prohikited from disclosure under the Trade Secrets Act,

// 18 U.5.C. Section 1905.

O O O T
-
-

Loading work.th_led test
# Loading work.led test
add wave -position insertpoint sim:/tb_led test/u led teat/*
add wave -position insertpoint sim:/$4vsim capacity#/*
add wave -position insertpoint sim:/th led_test/*
add wave -position insertpoint sim:/th_led test/u_led test/*
VSIMG> reatart
V5IM 7= run
V5IM 8> run -continue
VEIM 9> run -all
V5IM 10> run -all

VSIM 10 =

& 1.2-21

BILAE LA VRINER AT, Modelsim Ba#l{T Y —%f) add wave -position xxxxxxx Y
S, HUTT restart, RSN, run MRIEITHE, XLEFIFEL do IHRIRERR
X, MUERAREREREXYSS, BIIMAFTERRAEREN I, 8RFKNRE
FIE1T do AT LASSR S BRIRIE, AKIRSHA NI,

MBARA/INMBRLEIRX T, AILELTS View IBEEEENEO, WE 1.2-2
2 s

Eb#N Library RIEIE™N, MEER Library EHRHEE., ARTUEXERKEER
~AYSRE.
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M MModelzim De-bd T0.6c

Eile Edit ch‘npile Simulate  Add  Tr:

E = Time Mode (5) r % :
I Call Stack
_— Capadty L |
@ sim -Defe  (jass Browser L —
J—'l" Instance Coverage L —
_'_+:_3—|E' v Dataflow I

T 3 #' Files {n)
WY #ysin  FSMList ()
v Library (u)
List
Locals
Message Viewer r
Memory List (w)
v Objects
v Process
Profiling r

1.2-22

2.1.3.1. XS
2132 BFHESNE

BN HELthARE], Modelsim SCRR_ ERBIBN GRS KNITIERINEERY, LIl add w
ave xxxxx, MEBESHNEEEO. BME T RMERARUIFERXL RS KIEESHK
MR,

BN ERE AN,

vlib:iZap S REIE— N ER. 5170 viib work, BIEZHEIRFR TEIE—NMEF work
RISZIHkE,

vmap: METBIEEEMEER. HEiE(9 vmap work work FE—1 work BB
BWR, BT work BFRNE PC BBSCRRAYESUARYER R,

TR RIERTRAYE File->New->Library B73 5887 7— work BB, HEIHEIE
477 vlib 1 vmap, BEARRIUUBKIEMSTHAR. ANEHMZ viib work  vmap work work,

vlogiZap< FASEYRIE verilog IBA3, {540 viog -work work /src/test.v  5E— work F&
TXAERHIEZFR . BB work Z73x modelsim A library BIEERIBTR. B=AMEBRLRHIF
AUSTHRIERTR.

vsim: RSB E,

add wave:RMINEAZEIRAZE (add wave -divider SN EIER).

view waveFJFRRZEN.

view structure:¥TFFHEMIE .

view signals:FJFHESEM.
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restart: BEFT{AE, SMMHENE, FETZZBIAERIE. QNRIEKT verilog 314
REEMMEBNEZT, restart ARESAIX MR TEFHREETD).

run xJ&1T x BF8, /@0 run 1ms runlns run lus run 250ms 3],

quit -simiBHFE,

quit: B Modelsim,  (RIAEENRIG)
2.1.3.3. 34561

RN 0 FHRE, HRISRICRIEER], HSLHFAEREERESHENRR, taf
sim BYSCESE NER—NERA ol AR, BIRIETIREIHE, LRRRZEFTFF Modelsim
RIEIEITIZ tel AR, BERREEMETZBERTAY sim SR, 2NE 2-23 Fiv:

worlk
12| modelsim.ini
[%]run behav.bat
(] run_behav_compile.tcl

[=| run_behav simulate.log

[ run_behav simulate.tcl

run_behave.do

[ vsim.wlf

& 2-23

FEZI51T run_behav compile.tcl ] run_behav simulate.tcl IXFE NS, FAI JRTLAFIFF
kBE—T,

vlib  work

vmap work ./work

vmap usim "D:/modelsim/pg_sim_lib/usim"

vmap adc_e2 "D:/modelsim/pg_sim_lib/adc_e2"

vmap ddc_e2 "D:/modelsim/pg_sim_lib/ddc_e2"

vmap dll_e2 "D:/modelsim/pg_sim_lib/dIl_e2"

vmap hsstlp lane "D:/modelsim/pg_sim_lib/hsstlp lane"

vmap hsstlp_pll "D:/modelsim/pg_sim_lib/hsstlp pll"

vmap iolhr dft "D:/modelsim/pg_sim_lib/iolhr dft"

vmap ipal el "D:/modelsim/pg_sim_lib/ipal _el"

vmap ipal e2 "D:/modelsim/pg_sim_lib/ipal e2"

vmap iserdes e2 "D:/modelsim/pg sim_lib/iserdes e2"

vmap oserdes_e2 "D:/modelsim/pg_sim_lib/oserdes_e2"

vmap pciegen2 "D:/modelsim/pg_sim_lib/pciegen2"

vlog -work work ~ \

"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/so
urce/Desktop/01 led test.v'"\
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"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/so
urce/Desktop/tb_led test.v" \
"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/so

urce/source/Desktop/01 led test.v"

PAER run_behav_compile.tel RS, ARALUGSSISRBIE—EOT—T, &3
FETN T FX ARV AN — L EERIBRET LR I AR AR,

vlibiZap SBIE— 3K, FIa0 viib work,

vmap:EHZEEFEZWIIEER. Ei&{8 vmap work work B work 1IBIBEEE
R, BEZA work BFME PC BLPRVESHER R,

vlog1Zap< FASKIRIF verilog JRRL, f5I40 viog -work work ./src/test.v

B work FTRXHRAIETR.

™ work 7= Modelsim H library BIZEAIZ TR,

=R ERIFAIN HRIERZ.

FTLARSZEESLAI LS % demo RIBIASRIRSIA1IAY do 324, FAIAY do SUHAER Lt
EEXYHT, RNSERA—F, BHIEITHER N, 97 do+=18+3042. ATld
FItE, ARMNIZEBRBHETA IR do XHREAEFRE T, HELHELXL Modelisim AHE1T

89 BRI HIA, AR do i8S EESTHEAVEZERIREERE, FILAKIRSHIIAY
WER, HERTIMAGER Modelsim RIRHRENE Y, B—LPEBR(FLir LEERNMGTREB)
BEMNMmADS, NEMEEXYHSHEEHR, B TREK(IE run_behav_simulate.tcl B9
nE.

vsim -novopt -L work -L usim -L adc_e2 -L ddc_e2 -L dll_e2 -L hsstlp lane -
L hsstlp_pll -L iolhr dft-L ipal el -L ipal e2 -L iserdes e2 -L oserdes e2 -
L pciegen2 tb_led_test usim.GTP_GRS

add wave *

view wave

view structure

view signals
run 1000ns

vsim:ZFRRNEHEE. vsim -L HEZEERIEF,

add wave:RMNEAZEIRAZE . (add wave -divider SiRINDEIL)

view wave fJFRRZEN.

view structure:¥TFHEMIE .

view signals:FJFHESEO.

run xJ&1T x B9, @0 run 1ms runlns run lus run 1s run 250ms 3YA],

BlisE— N —LE AN,

restart BFTAR, SLMLERE, FESZRIRHUGEREE. GNRIEH T verilog 3XHF
FEEINEIT do MHAHE, restart RREZHRIX/MEE FTEFFAFEMD)

quit -sim:BH{AE.

quit: B4 Modelsim,
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ZHATERTHFE, UR—EHESHEINRE, LLAMRINER, MERR, R’
BiE TatE.,

FLA, ESCEATRTLUEXBAN SR, TR—INE, HaERI18SRY do SU4H
177, Wk, LUSESRBERFESISZES PDS MHEEEREGHE, BRIIEEE
Modelsim BBEER do MITT. SHERI do HUITFIR:

cd D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/s
im/behav

vlib  work

vmap work ./work

vmap usim "D:/modelsim/pg_sim lib/usim"

vmap adc_e2 "D:/modelsim/pg_sim_lib/adc_e2"

vmap ddc_e2 "D:/modelsim/pg_sim_lib/ddc_e2"

vmap dll e2 "D:/modelsim/pg sim_lib/dll e2"

vmap hsstlp _lane "D:/modelsim/pg_sim_lib/hsstlp lane"

vmap hsstlp_pll "D:/modelsim/pg_sim_lib/hsstlp_pll"

vmap iolhr_dft "D:/modelsim/pg_sim_lib/iolhr_dft"

vmap ipal el "D:/modelsim/pg_sim_lib/ipal el"

vmap ipal e2 "D:/modelsim/pg_sim_lib/ipal _e2"

vmap iserdes e2 "D:/modelsim/pg_sim_lib/iserdes e2"

vmap oserdes_e2 "D:/modelsim/pg_sim_lib/oserdes_e2"

vmap pciegen2 "D:/modelsim/pg_sim_lib/pciegen2"

vlog -work work ~ \

"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/so
urce/Desktop/01 led test.v"\

"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/so
urce/Desktop/tb_led test.v" \

"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2 Demo/01 led test/01 led test/so

urce/source/Desktop/01 led test.v"

vsim -novopt -L work -L usim -L adc_e2 -L ddc_e2 -L dll_e2 -L hsstlp lane -
L hsstlp_pll -L iolhr dft-L ipal el -L ipal e2 -L iserdes e2 -L oserdes e2 -
L pciegen2 tb_led test usim.GTP_GRS

add wave *

add wave -position insertpoint sim:/tb_led test/u led test/*

view wave

view structure

view signals

restart
run 1000ns
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BILIEE, EXEHEERNNMEEHIER, ARSHIMNT restart B, EFHRI0
ETHNES add wave -position insertpoint sim:/tb_led test/u_led test/* , WNERAFKRAHNEK
XS, ATLAERIE Modelsim BEIFAIHFMN, AREEITEIXE, HHES
N, EFTERTT. TR, ARTRERNETLAXAEME, S2E TR, Mallxs
w57, EAERTEXNEKSHEE, AT ESA vmap BEHMRZHENNAEE. &
¥& vsim BT RS EIEXRAE. ALl WRARFISERRIELRT P Z8ERE
%, ARBRANIEZIERE, HLSBXAMRT, SR EREGXAIERILA T,

FRLAFEZEFHZE— vlib work, #Af5 vmap work work, ARG viog A IE(REAISUAAYES
B, FTEEESYF testbench, AT vsim, REHRINEBEEERIERS, ARG restart, AT run
Rpe],

31



HMISARE: /NIREE FPGA MI=&i8: 17665247134

3.Pango 5 Modelsim BIBAS{HE

3.1. 358 @7T
SCIGERY: FoRK PDS BU4FN Modelsim FUBXSAEIRE.
SCIOING -
Windowl11
PDS2025.2
BRI :
PG2K100-6IMBG400
3.2.5C86 R
RE55Thk Testbench {45, £ PDS IREWF Modelsim ISR, BIRISoNBASHE.
32.1.5RFPEE
E?Eﬂ}—r PDS 4, AILAARBITHIRE, BHE 3.2-1 Fim:

@P ingo Design Suite 20252( n DESKTOP-3F22TIH)

Recent Projects:

File Edit TDDl Window Lavout Help

Debugger
Language Templates

Getting Started & Help

g New Project Open User Guide
Create a new project. More detailed info of EDS.

Ny, Open Project B Open Example Project
El..

Open any previously created project. ne of the tutorial project.

Compile Simulation Libraries

3.2-1
AFERDIIHIR, LR E75 TEZH3KE] Tools->Compile Simulation Libra

ries;

32
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[t Compile Simulation Libraries ? X

Simulator: ModelSim Simmlator

Language: Verilog
Library: ALL
Family: ALL

1

I-Cu:umpiled Library Location: lsim/test_doc_lib I

|SiIrrula1:|:|r Executable Fath: mcdelsimfwin64pe|

Command : lator_exec_path {D:/modelsim/wingdpe]

Compile Cancel

3.2-2
FIFF R LABRAAHNE 3.2-2 R E, HPLOE | Tl EMAAEENR
12, EFAILAE Modelsim FIZRERBE R THE—NHISREFN, £& 2R pango_sim_lib
SRR, BRSE. OHE 2 TR Modelsim FUEENEER, FAERAEEFRIISUEZEF]
BEA—HE, B win6dpe/win64/win32 &, #BE win FFk, FEEFTFRY 10.6c 79 winbdpe, Z
[E R Compile BIR], ERHRIETHK.
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[ Compile Simulation Libraries *

#

$# Top level modules:

# End time: 01:58:19 on Jul 25,2024, Elapsed time: 0:00:08
# Errors: 0, Warnings: 0

# Model Technology ModelSim DE-64 vmap 10.6c Lik Mapping Utility 2017.07 Jul 28
2017

# vmap pciegend D:/modelsim/test_doc lib/pciegeni |
# Modifving D:/modelsim/test_doc_lib/modelsim.ini

# Model Technology ModelSim DE-6€4 wlog 10.6c Compiler 2017.07 Jul 26 2017
# Start time: 01:58:19 on Jul 25,2024

# vlog -incr -f ./filelist pciegen3_gtp.f -work pciegend -sv -micu

# ** Warning: ./pciegend_source_codes/rtl/hdm/radm outg mgr.svp(23):
{

v1log-2600) <protected:
# {
$# Top level modules:

# End time: 01:58:25 on Jul 25,2024, Elapsed time: 0:00:08 !

¢ Errors: 0, Warnings: 2

Compile likbraries succeed.

3.2-3
L& B 1T Errors Bf(Warnings BILARER), RGP EECSLERMKINT .
3228 B HIEE
ERPEER, HAIEER PDS TIEPIREFEKR, BNZE Modelsim FYEEE
AR RIZA & B A R R 1R

@ Pango Design Suite 2025.2 - C:/Users/at001/Documents/pds/project/projectpds (or

File Edit Tools Window Reports Layout Help

O w | A8

L Project Cleanup

Navigator

3 Enable Partition Reconfigure Surmary

Select Tcl Script To Bun

Run Flow v |58 Hams
PGL1O0H Run Simulation L4 & UEELam
= Desi Berun All
=} Cong Rerun odule:
D 9 m Stop t Location:

= Simu
Total CEU Time:

Total Process CPU Time

Total Real Time:

Timing Summary

3.2-4
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: 17665247134

FIFTFEfE, 15%4% Project->Project Settings;
@ Project Settings

Part
Fenaral
Design Set
Synthesis

Place and Route

Bitatream
3.2-5
16ef% Simulation I, ERIREBARIGEIEZ.

Simulation
Simalation
Target simulator: ModelSim Simulator
Simulation top module name: 1 Irnmﬁtesticb I| ceo ‘
Compiled Library Location: 2 ID:.fmodelsim.fpango_slm_:es:_llb I| - ‘
Simulator Executable Path: 3 ID:/modelsim/wianpe || ves ‘
\/ Clean up simulation files

&l 3.2-6

ETRHREERR, & | FnEEMENIVENY, PDS E2EmRE. 41
1E 2 ERERRAEREAIERR. £I4E 3 2 Modelsim FISENEER, HERIRLIIE 2 FI44E 3
RUBRIZAINIA R EEFMR BN E— R Y. ZfamdE OK BiAJ,
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3.2.3.BHIREIHE

= 4| PG2L100H-6FBGETE
=-[= Designs
+ #2 yom test th (rom test th.v)

10 Summary

IO Beport
Pinout Report
Resource Usage Summary

+-(IF) rom test2 (rom test2.idf)

- - .
' Constraints Settings

Simulation Degign Files Read

Buntime s Memory

% Add Source

Bemowve Source

Open Source A3 Text
Open Containing Folder

ﬂ View Instantiation Template

Detect Conflict jon
Conwvert Constraint 5tyle
Expand v
Collapae 3

fWidth Sum

v Rutomatic Refresh Hierarchy

ing Path
Refresh A11 Hierarchy
IP Hierarchy
Set Library
Run Behaviocr Simulation pe Width

Ft
oLEs Run Post Synthesis Simulation N

Run Post Pnr Function Simulation

Run Post Pnr Timing Simalation

Compile .
Synthesize #¢ Set Rs Top Module i
Dewvice Map . .
- Project Settings
= Flace & Route Ele Fath
L, Set file t
Report Timing i e rupe
M - - Farmaala

&l 3.2-7
BETSR7E Simulation T, ARAEMNINENY, TILAEZIBNMAE, ERITERNZ
FE—FTABE, ALABEEEFER SRR IRITHIBIEIIER SR, 1ZIhEAR
mEHTHIRmER T BT, WRESMEAI=FF, ELI0 Post Synthesis Simulation M
BRBEZRehE. TR/ Run Behavior Simulation, B z3#H Modelsim FIFRH,
SNE 3.2-8 A7w:
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[ I, uibrary l

Project IEMemoryuSt [@sm |

l Transcript 1
# Time: 0 ps Iteration: 0 Instance: /rom test th/u rom test_top/rof test inst/U ipml rom rom
# ** Warning: (vsim-3722) D:/ziguan_ demo/rom test/rom test/ipcore/rom tqst/rtl/ipml_ spram vl_& rom
# ** Warning: (vaim-3017) D:/ziguan_demo/rom test/rom test/ipcore/rom tqst/rtl/ipml_spram vl_& rom
# Time: 0 pa Iteration: 0 Instance: /rom test_th/u_rom test_top/rof test_inst/U_ipml_rom rom t
# ** Warning: (vsim-3722) D:/ziguan_demo/rom test/rom test/ipcore/rom tqst/rtl/ipml_spram vl_& rom
# ¥¥ Warning: (vsim-3017) D:/ziguan_demo,/rom test/rom test/ipcore/rom tgst/rtl/ipml_spram vl_6&_rom
# Time: 0 ps Iteration: 0 Instance: /rom test_th/u_rom test top/rof test_inst/U_ipml rom rom
# *¥ Warning: (vsim-3722) D:/ziguan_demo,/rom test/rom test/ipcore/rom tgst/rtl/ipml_spram vl_€_rom
# *¥ Warning: (vsim-3017) D:/ziguan demo,/rom test/rom test/ipcore/rom tgst/rtl/ipml spram vl & rom
# Time: 0 pa Iteration: 0 Instance: /from test th/u rom test top/rof test inst/U ipml rom rom t
# *¥ Warning: (vsim-3722) D:/ziguan demo,/rom test/rom test/ipcore/rom tgst/rtl/ipml spram vl & rom
# .main pane.wave.interior.cs.body.pw.Wwi
# .main pane.structure.interior.cs.body.struct
# .main pane.cbjects.interior.cs.body.tree

VSIM 3=

3.2-8
FIFF/E Modelsim REFTIHERIA, BRMETNETESNE, WRWERZFTEIX
[ERBEMEA error, BIFRAMBERTD, AL TREBHEHAMEEEREE T
—BTRD).
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MEARE: /NREEE FPGA M=5i18: 17665247134

4.285%6[REY 1P core AYERA LRI

4.1.EEEN
SCICERY:
T #% PDS B{HuN{aI%ese 1P, f5EFE IP LIREE 1P Fif
SN =R
Window11
PDS2025.2
BRI
PG2K100-6IMBG400
4.2 3C88[RIE
4.2.1.1P Y&
PDS M4 LT ZfE, PDS B ERoEM 1P, Hith IP FRF T IP LEEHTE
1P,

@ Pango Design Suite 2025.2 - C/Users/at001/Documents/pds/project/project.pds (on

File Edit Process| Tools |Wind0w Reports Layout Help
1

_L| Open Design Workspace 4 S

Block Editor
Navigator

Files Power Flanner

55N Estimator

55N Rnalyzer L4
PGL100H-SFBGR00 ¥
= Designs Inserter 3
=f Constraints i+ Debugger
—
constrs_1 Configuration »
 Simulation I

I
Ip| IP Packager
FU Time
Create Group Definition
i Compile Simulation Libraries
I0 State

Language Templates

42-1
¥IFF PDS 5, BhE 4.2-1 BLHEZRSH 1P BliR.
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| @ IP Compiler 2025.2 (on DESKTOP-3F22TJH)

View Project Help

| %

-ﬁ- Preferences...

Exit r,.-‘

EI System Bepository (102)
(] Module
[:I CombBus
|:| Memory
(1 Multiplier
(] rLL
[:I Reset
|:| System

[:I Tools

4.2-2
ZIEEREANEI-RAVE _Ef R File->Update...

| @F Update IP X

1 To Repository System Repository

1
Name Vendor ID Archive Time 3Size

T P R S

4dd Archiwve Install

| os0

& 4.2-3
mEA A Add Package,
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(@ Browse IP Packages *
Look in: . D:\pds_2022_s6\ips2l hmic s vl 14 0 (5] 0 ﬁ @ E]
! My Computer Name / 5iTyDate Modified

Idministr_ . ips2l hmic 5 vl 14.iar — .- 2024/.15:27

. Desktop

File pame: ips2l_hmic_s_wl_l4.iar
Files of type: IP Package Files (*.iar)
4.2-4
YNE 4.2-4 2 DDR3 1P B9, [REREDR jar, AFRIEEIMNAIMHE, _Ea
TFEAY Open BPH],

| @ Update IP X

| To Repository System Repository

| Mame /  Wendor b} Archive Time

| i duk DOR3 Interface (1.7) Pango 042003 ips2l hmic_s vl 7.iar 2022-04-2% 15:0! |

-

| [ 1

B 4.2-5
ZIaai% FRERY, s Install BDE],
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@ IP Compiler 2025.2 - DDR3 Interface (1.7) (on DESKTOP-3F22TIH)

File View Project Help
2 & X O | =

Project

D Memory
1 mistributed REM
dnf Distributed FIFO (1.6)
It Distributed ROM (1.4)
ﬁk Distributed Shift Register (1.4)
ﬁlﬁ Distributed Simple Dual Port RAM (1.3)
ﬂﬂ: Distributed Single Port RAM (1.3)
[C2 prM
ﬂﬂ: DEM Based Dual Port REM (1.11)
dnk DRM Based FIFO (1.15)
dn} DRM Based ROM (1.9)
ﬂﬂ: DEM Based Simple Dual Port RAM (1.13)
dnk DRM Based Single Port RAM (1.9)
3 Multiplier
SE: Accumalator (l1.&)
dnf Adder-Subtractor (1.0)
dnF Multiply-Accumalator (1.6)
| dnk Multiply-Adder (1.6)
| Ik Simple Multiplisr (1.7)
| 3 prL
dnf PLL (1.%8)
[:l Reset
[:I System Reset
nf System Reset (1.0)
D System
3 oom
21 soft
[ DDR3 Interface (1.7)
D Tools

|
Ready

Z RO RERTERINIZ L2 1P B, iTEMNRANLER, BHTEE,
HFEAOMNFREEBE TN, IBRERERTEN IP 2RISR, BRI
FEOJBER LOGOS, LOGOS2, ¢ Tian2 FHRS, ARSHELSHAER IP 2FKER
8, FUARFRIX—R.
4.2.2.64k 1P REE 1P FAf

@ Pange Design Suite 2025.2 - C:/Users/at001/Documents/pds/preject/project.pds {on

File Edit Process Tools | | Window Reports Layout Help

_L| E TI Open Design Workspace 4 S
Block Editor

ower Calculator

Navigator
Flzs %) Power Planner

55N Estimator

35N Rnalyz 3
PGLLOOE-SFEGE00 atyzer
= Designs Inserter 3
ZF Constraints i Debugger

constrs 1 1) Configuration
' Simmlation o I

r—

IP| IP Packager
PU Time
|‘f| Create Group Definition
/4 Compile Simulation Libraries

IO State

Language Templates

4.2-7
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BezrahE 4.2-7 FRAERIENT.

@ IP Compiler 2025.2 - DRM Based FIFO (1.15) (on DESKTOP-3F22TIH) - a X

File View Project Help

a & X [
Project Pathnams s\pds\project\ipcore\fifo test\fifo test.idf
| Name
| Instance Name |£ifo_test] ® ” Customize
(23 Memory
(1 Distributed RAM 1
Jik Distributed FIFO (1.6) Name DEM Based FIFO
fa} Distributed ROM (1.4)
fik Distributed Shift Register (1.4) Version 1.1
fF Distributed Simple Dual Port REM (1.3) Vendor [§] Shenzhen Pango Microsyst
4k Distributed Single Port RAM (1.3)
- Information Datasheet
fi DRM Based Dual Port REM (1.11) Part (PDS settings)
@ DRM Based FIFO (1.15) 1
4l DRM Based ROM (1.9) ER Y Legos2
fak DRM Based Simple Dual Port RAM (1.13)
Device PG2L10
fik DRM Based Single Port RAM (1.9}
(3 multiplier Package FBG424
i Accumulator (1.6)
4k adder-Subtractor (1.0) SnesCraney) -5
duf Multiply-RAccumulator (1.&)
| gk Multiply-Adder (1.6)
i simple Multiplier (1.7)
| 3 ez
ok PLL (1.8 Output g x
| (3 Reset Initializing ...
| [ Syatem Reset Compiling architecture definition.
& s N . Loaded 33 devices.
fEE B (i) Loaded 102 IPs in 1 repository.
C1 System
O3 orr
(3 sorc
iuF DDR3 Interface (1.7)
(3 Tools

(23/102)

|
Ready

4.2-8
WEERABEERAY 1P, IXEELAFIFO J9fhlF, BPLLE 1 Bz, 4IfE 2 2RKESEMAY 1
PRIRF. RELAE 3 JRRIATAERL 1P, F58H% P ROECESFRE. WE 4.2-9 FET.

@ Customize IP - fifo_test x

|
\@ DRM Based FIFO 1.15 Logos2-PG2L100H-FBG484--5

! Generate b

DRM Resource Usage:

DRM Resource Mode: AUTO Used DRM13K Number: 1

Actual DRM Resourse Mode: DRM1ZK Total DRMISK Number: 310
Enable Low Power Mode

FIFQ Type

FIFO Type: [ Add 1P

_’ clk Enable IP C:/Users/at001l/Documents/pds/project/ipcore/fifo_test/
2 fifo_test.idf is generated. ©
—p st rd_en 4— Data Width Do you want to add it to this project? |-
—p|rr_en rd_data(17:0] —p | WritesE
—|rr datal17:0] rd_enpty —p Enablelopor oo
4—vr_full almost_empty —p By
4—{almost_full
Write Port
Data Width: 18 [1:1152] Address Width: 10 [6:20]
By 1 [1:128]
Read Port
| Data Width: 18 [1:1152] Rddress Width: 10 [6:20]
Byte Number: 1 [1:128]
Output*

B 4.2-9
HipHARREORENIEEEIEZ IP HIDEITREY, = YES #if7. WREKIIF
& 1P WelfE, AL IAERSEFMESE, WE 4.2-10 i
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@ IP Compiler 2025.2 - DEM Based FIFO (1.15), Instance fifo_test (on DESKTOP-3F22T)

File View Project Help
@ & X |2 A0

— ]

Hame f

|:I Memory
(] pistributed RAM
Juk Distributed FIFO (1.6)
ok Distributed ROM (1.4}
EEI: Distributed Shift Register (1.4}
EEI: Distributed S5imple Dual Port RREM (1.3}
EEI: Distributed S5ingle Port RaM (1.3)

(] DRM

EEI: DEM Based Simple Dual Port RRAM (1.13)
EEI: DEM Based Single Port BEM (1.%9)
1 Multiplier

EIEI: Accumalator (l.a)

Iuk 2dder-Subtractor (1.0}

ok Multiply-Rccumalator (1. 6)

ok Multiply-Rdder (1.&)

ok Simple Multiplier (1.7}

(1 pLL

B 4.2-10
A EEERT 1P, WMIRELIE 2 FrfiEfR, BRI B8BTS SE .
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M=518: 17665247134

BE X
Q #==
[H] Emss
[ seResisTias 2
[ PlssEics 5
o[ EmE 15
P[] s e g 16
o[ memme 66

th

sm Ll 5% ¢ nl 68 F /IR A0)

SHENZHEN PANGO MICROSYSTEMS CO.LTD

XIFAIRY 1P BCESThkE,

@ Customize IP - fifo_test

[Ny DRM Based FIFO 1.1

O EE

)
I Generate |

clk

rst

Wr_emn
wr_datal17:0]
wr_full
almost_full

gt I

rd en
rd _datal17:0]
ro_empty

almost_empty

&y

Qutput

DRM Based RAM/FIFO IP

R PR

(UG041002,V1.10)
(2023-08-23)

4.2-11

mhA EFLTHE 1 4bAY Generate BIHE],

Logos2-PG2L100H-FBG484--5

DBRM Resource Usage:

DRM Rescurce Mode: AUTO
Actual DRM Resourse Mode: DRM1BK

Enable Low Power Mode
FIFO Type
FIFO Type: SYN_FIFO

Enable Prefetch FIFO Mode

Data Width Type

Used DRM1SK Number: 1

Total DRM1SK Number: 310

/| Write/Read Port Use Same Data Width

Enable Byte Write:

Write Port

Data Width: 18 [1:1152]
Byte Number: 1 [1:128]
Read Port

Data Width: 18 [1:1152]
Byte Number: 1 [1:128]

Address Width:

10

Address Widcth: 10

& 4.2-12
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QE Customize IP - Pango DRM Based FIFO (1.10), Instance fifo_test

DlGenerar.e u = &

Configure

IP Generator (Version 2022.2-5P6.1 build 138931)

Check out license

License checkout: fabric ipc from D:\pds_2022_ 1\PDS_2022.1\license\new pds_F4A80DA47D72.lic
Compiling architecture definition.

Compiling wverification operator library.

Start generating at 2024-08-02 15:29

Instance: fifo test (D:\ziguan demo‘hdmi test ppllihdmi test_pplliipcore\fifo test\fifo test.idf)
IP: Pango DRM Based FIFO (1.10)

Part: LogosZ-PGZL100H-FBG484-—-6

Create directory 'rtl'

Copy 'Icl\imel_fifD_ct:[l_vl_l.v.xml' to 'recl!

Copy 'rtl\ipm2l fifo wl 10.v.xml' to 'rtl'

Copy 'Icl\imel_sdp:cam_vl_lO.v.xml' to 'rtl'

Compile file 'Itl\imel_sdpram_vl_lCl.v.xml' to 'II:1\ipm2l_sdpram_vl_lﬂ_fifn_test.v'

Compile file 'Itl\i.pm21_fif0_vl_10.v.x.ml' to ':ctl\ipm21_fifo_vl_lO_fifo_test.v' .

Compile file 'Itl\imel_fifo_ctIl_vl_l.v.xml' to 'Itl\ipm2]._fif0_ctIl_vl_l_fifo_cest.v'
Copy 'ipm2l fifo wrapper vl 10.v.xml' -

Compile file 'ipm2l fifo wrapper vl 10.v.xml' to 'fifo test.v'

Found top module 'fifo test' in file 'fifo test.v'.

Copy 'ipm2l fifo wrapper vl O tb.v.zml'

Compile file 'ipm2l fifo wrapper vl 0 tb.v.xml' to 'fifo test_tb.v'

Run file 'creatResetValue.tcl'

Create template file 'fifo test tmpl.v'

Create template file 'fifo test tmpl.vhdl'

There are 4 source files to synthesize.

[Eynthesis 15 disabled.
Done: 0 error(s), 0 warning(s)

T
ﬁ&ﬂ%elﬂ&: IZRREE B RRE .
Reporc Summazy 7 eroject Directozy hdmi_test.v  pll test_top.v  apb_cfg test.v  sync vg.v  hdmi test.fde  key etl.v I:l 08 x

x 3R 8| =2 87

// Created by IP Generator (Version
// Instantiacion Template

-SP6.1 build 138931)

/f

// Insert the following codes into your Verilog file.

// * Change the_instance name tO your own instance name.
//  * Change the signal names in the port associations

fifo_test the_instance_name (

.clk(clk), // input
.rst(rst), // input
.wr_en(wr_en), // input
.wr_data(wr_data), // input [17:0]
-wr_full (wr_full), // output
.almost_full (almost_full), // output
.rd_en(rd en), #/ input
.rd_data(rd_data), // output [17:01
.zd_empty(rd_empty), // output
.almost_empty (almost_smpty) // output

B 4.2-14
ER TEBSBFEEH— 1P RGHUERNR, HHAMER. RFEEXOERZFINE
BHCIEZS, BIRIERRAI4EMRT 1P,
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5.Pango ORI ERIE—SNiRIA
5.1.3E5 B/
THI PLL BOEFREE A,

5.2.5CE8 IRIE
5.2.1.PLL }48

BIHEIMEA—MRIRIEHIRBE, HSRERRINBRMANSE (S S RITHIIR A=
HESHBEEA. FASHERT LIS HESIMENRANESIERNB RS, AT
VSHEINERE BT IRERBE,. SHEMRELENEREY, SRHESHUTESHhAGS
RUSEIESERT, ML BESBMNBERSEENENEE, RHBESENBEIER
WEHE, XMETUHEARBFRAIERE.,

SHEIMAERARIMRE, TTLATHIAG FPGA HIBHMSSHITMIESSIR. S50, 80
R, OTEE, Wmad— AR, BRibzsh, E—LERNTRES, BHEA]
TREEMTHAUNHSE, LEFESER PLL KAKEEEE], LSRN ERRE
METEES. IEREA PLL RUXEHEEERRR I MELMRIT PR RN, HERER
SHRBTESTIY, ATLAPLL IP A SRRt ERER P 22—,

PLL IP 2E5¢REBIET PLL REHHMNERIRIZITAY IP, BIAENSHEE, Ik
RMESROER. BB, B2, IERESEFINRE,
5.2.2.1P BigE&

Bfcai e TR P BiR, HN IP flKiEE

[ Pange Design Suite 2025.2 - Cy/Users/atd01/Documents/pds/project/project. pds (on

File Edit Process Tools Window Reports Layout Help
1
_L| Open Design Workspace 3 S

Block Editor
Nawvigator
FLe Powsr Planner

55N Estimator

BGL1O0H-5FBGS00
= Designs Inserter 3
ZF Constraints Debugger

o Confi
constrs_1 Configuration

' Simulation I

BU Time

B 5.2-1 “IPEfnvraE
SATSTE IP BRAMERE PLL, 7E Instance name Qb AARSLHULAY 1P N—NEF, 5
M Customise H IP BeETUHE, EEREEWT:
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| @ 1P Compiler 2022.2-5P6.4 - Pango PLL (1.5) (on DESKTOP-5OP54KS) = B =

Eile View Project Help

Ch&Xx 20 38|&

Project Pathname D:\2L67édemo\3_5_plL_testh3_5_pll testhipcore\PLL\PLL.idf
» Instance llami B2 | ) || R customize

i

Neme  PLL

Part (PDS settings)

i DRM Based Dual Port RAM (1.9)

4 DRM Based FIFO (1.10) Femily Loges2
dof DRM Based ROM (1.8) Device PG2L100H
i} DRM Based Simple Dual Fort RAM (1.10)
4} DRM Based Single Port REM (1.8) Package FBGETE
1 maltipl
Speed Grade —¢

i Accumlator (1.5)

HF Multiply-Accumulator (1.5)
& Mulriply-Adder (1.5)

f} Simple Multiplier (1.5)

7
B 21 Syeeen Output e
itiali: .
o ec

B (@ por
B2 Soft
4 DDR3 Interface (1.10)
&1 BssTLR
& HSST (1.9)
=@ BcIe
fik BCI Express (1.2c)

re definition.

Imported 1 IP instance.

Fritcer| 22/99)

Ready

B 52-21p BoEiREE 1
PLL AYfEFIRTIZHE Basic #1 Advanced FIFMEE, Advanced #3{ T PLL RIERSEMED

BN, TEECESBADMAIN. BHOMARY. Ot B, RIRDIHE
LA BEERMRECE. Basic B FEPZLHEXD PLL IASPSHEE, RERMNHEAMA X
B, BiE. O, P BEHHTE, BRRENEESH,. WRSBIEIANA, &l
{853 Basic R ECE PLL, ZARSEIGFRA T1%EHR Basic Configuration,

@ Customize IP - PLL

EI.E PLL 1.5 Kosmoz-PG2KLO0-MBGA00-—€

i ) | |
| ik Generate 9 II‘

Basic Configurations Advanced Configurations

Basic Configurations

Rdvanced Configurations

clkout( —p
lock —p

—p| clkinl

B 5.2-3 1P ECEREE 2
TSR TEMEE
£ Public Configurations —t={F \AHEPIRERIZE /Y 27MHZ,
£ Clockout0 Configurations IEIR-E T, ANEERE clkout0, FHIHIMRIZE I S4MH
Z,
£ Clockoutl Configurations IEIR-E T, AN%ERE clkoutl, FHIHIMRIZE I 8IMH
Z,
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£ Clockout2 Configurations IEII-E T, AGEFERE clkout2, EaHIMERIZRE N SIMH
Z, FEERMREH 180 E,

HtEIMA LUERERANRE, EBEMERTLIER 1P FMTHE, ALRIEHITENE
1P EARRERGE:

Mode Selection Advanced Configurations
Feedback from CLKOUTF
Input Clock clkin Frequency [10:800]] Mz
SSC Mode DISABLE
SSC Frequency [25:250] 25 Kz
Input Clock clkinl Source Option No Buffer

Input Clock clkin2 Source Option

Clockoutphy Configurations (Only use for DDREHY)

Clockout0 Configurations

Clkouto /| Enable clkouto Enable Clock Gate for clkoutd Enable clkout0 DPS

Clkout0 Buffer Option NO BUFFER

Desired Frequency: 54.00000000 MHz

clkoutl

EEE

I C 1k inl Desired Phase Shift: degrees
lkout2 p—p | e o :
€ OUt Clockoutl Configurations
1 k +/| Enable clkoutl Enable Clock Gate for clkoutl Enable clkoutl DES
OC Clkoutl Buffer Option NO BUFFER
Desired Frequency: MHz
Desired Phase Shift: 0.000000 degrees
Desired Duty Cycle: 50.000000 %
Clockout2 Configurations
\/ Enable clkout2 Enable Clock Gate for clkout2 Enable clkout2 DPS
Clkout2 Buffer Option NO BUFFER
Desired Frequency: 21.00000000 MHz
Desired Phase Shift: 180.000000 degrees

&

Desired Duty Cycle:

B 5.2-4 1P BCERIZE 3
A LA generate 4ERY 1P,
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5.2.3.08i%it
EPEO5 RN TRR:
% 5.2-1 PLL IP (S FASCIORIRIEOR
i /0 frve | fiR
sys_clk input 1 ARG ph
clkout0 output 1 54MHZ %
clkoutl output 1 8IMHZ %
clkout2 output 1 8IMHZ if4, AHAwF 180 FiE
BHEPEUEE S, NEHRTR, AR P
lock output 1
g AR
PLL TEST JREEMAS:
1. module PLL_TEST(
2. input sys_clk
3. output clkout0
4. output clkoutl
5. output clkout2
6. output lock
T );
8.
9. PLL PLL _UO (
10. .clkout0 (clkout0 ),
11. .clkoutl (clkout1 ),
12. .clkout2 (clkout? ),
13. Jock (lock )
14. clkinl (sys_clk )
15. );
16.
17.
18. endmodule
IZAEHRAIINEERBNL PLL 1P #%, INEEEER, 7ELLAMIRARA,
PLL_tb Ui A3:
19. timescale Ins / 1ps
20.
21. module  PLL th();
22. reg sys_clk
23. wire clkoutO
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24. wire clkoutl

25. wire clkout2

26. wire lock

27.

28.

29.

30. initial

31. begin

32. #2

33. sys_clk <=0

34. end

35.

36. parameter CLK FREQ =27;//Mhz

37. always # ( 1000/CLK_FREQ/2 ) sys_clk = ~sys clk ;

38.

39.

40. PLL_TEST u PLL TEST(

41. .sys_clk (sys_clk ),
42. .clkout0 (clkoutO ),
43. .clkoutl (clkoutl ),
44. .clkout2 (clkout2 ),
45. Jock (lock )
46. );

47.

48.

49. endmodule

timescale XX TREMAENR BRFIINEEE. HEBAE 1 HF, BER 1K
R

initial REFZVIGUR G, EEESER 2 4980, RAEEH sys_clk HHIREN
0. XBATEFEFIRINEN— N EFBWIIRIRTE.

ABEN T — I #SRERS40 CLK_FREQ /927 MHz, F{ER—> always IRFKEREE
RORIES. always SRAPRIBEEES sys_clk & 37 J900EBE—IX, MTIER— 27 MH
z (UFRRMES. XMITHMESATIRE#MINAY PLL_TEST #&38,

55, B TamE M=EEES PLL TEST 1&t, XEIEEEMINRFRTE sys
clk JE#EZ PLL TEST BIRTSGINIGG, FHI§ PLL TEST AUMIH(SS clkout0, clkoutl, clkou
t2 # lock 8 wire 5| HIZR,

50



MIEARS: \RES FPGA

M=5i18: 17665247134

5.2.4.PDS 5 Modelsim BA&{HE

PDS X#EH5 Modelsim Bf, QuestaSim 5=/ E8EMNBFS(HE, M Modelsim 28
HFERFESE, 5 PDS 5 Modelsim SEH{TIAS{HE,

B TRISERE Project->Project Setting, ¥JH LIRIRE,

@ Project Settings

Part

Compile

Synthesize

Device Map

= Place & Route

Report Timing
Report Power
Generate Netlist

Generate Bitstream

Restore Defaull:s| |Rese|: Eage|

Simulation

Simulation

Target simulator:

Simulation top module name:
Compiled Library Location:
Simulator Executable Path:

\/ Clean up simulation files
Elaboration Simulation

Hame
Verilog options

Generics/Parameters options

ModelSim.compile.vhdl syntax 93

ModelSim.compile.incremental
ModelSim.compile.vlog.more_options

ModelSim.compile.vCom. more_options

HEERERGHE,

Model5im Simulator

PLL tb

D:/modelsim/pds2022_spé_4

1

D:/modelsim/winédpe

Value

i

(o | [comer | [ oeio |

5.2-5 PDS #1 Modelsim BAS{HETEE] 4

&% Simulation IR, LIHE 1 SEERIA 9miFERRAI S ERAIERR LI4E 2 185 Modelsi

m RIEENIRR. Z e OK.

AFMBERISSIEEE Run Behavior Simulation FHRTTHHEE,
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T _ c output
=8 Designs (il E
R 4 output
EH- 't pll_test (pll tes 5 output
(1P PLL U0 - PLL { 5 output
=f Constraints 7 )i
) Simulation(l PLL PLL U0 |

Hew IP

# Rdd Source

Remove Source

Open Source As Text
Open Containing Folder

ﬂ View Instantiation Template
Detect Conflict

Convert Constraint Style

Expand
Collapse

v RMutomatic Refresh Hierarchy
Refresh All Hierarchy
IF Hisrarchy 4
Set Library

I Bun Behavior Simulation I

Eun Fost Synthesis Simalaticon
Bun Post Pnr Function Simalaticon

Bun Post Pnr Timing Simulation

Set As Top Module
Project Settings

5.2-6 PDS [ Modelsim BA&{HELIEE] 5
B TIEEB6FTH Modelsim, FHUTHE RGBT AURE N =M. WNREI
H92 . BN PDS 5 Modelsim BIFRE.,

(AR Sy e | gy S
F l Transcript

# PLL_th

# End time: 11:10:22 on Feb 20,2025, Elapsed time: 0:00:00

# Errors: 0, Warnings: 0

$# do {run_behav simulate.tcl}

# vsim -novopt -L work -L usim -L adc &2 -L ddc e2 -L dll_e2 -L hsstlp lane -L hastlp pll -L iclhr df
# Start time: 11:10:22 on Feb 20,2025

# Loading work.PLL th

# Loading work.pll test

# Loading work.PLL

# Loading usim.GTE_GFLL

# Loading usim.GTP_GRS

# .main pane.wave.interior.cs.body.pw.wi

# .main pane.structure.interior.cs.body.struct

# .main_pane.objects.interior.cs.body.tree

VSIM 3=

T z z | I —

. Y 3 =
B 5.2-7 PDS #I Modelsim BAS{HELEE] 6
Ll /-3

5.2.5.3C08 MK

iy Wave MR PLL BIHES:
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po0 ns:
£52ns.

Cursor 2 270 ns

B 5.2-8 PLL IP (i FASLISERIRZE 1
{ERFRRINE clkout0, EME—NATHEEAZ 18ns, tHFELRE 55.556MHZ, HI TR
ZERT b A 27MHZ HSLHAER, FrLASEIRE.
- - e | Search | M@En g | RS SeR|| L N

“ simzPLL_th/Group1
4 sys_dk
4 dkout

5.2-9 PLL IP (FFASLISERIRVE 2
EAALAEZ! clkoutl F clkout2 FBAHRE 180°, FEIRE., HTETH PLL AVHATEh
MNIZTERTEH SRS S lock BRZEABEER, lock (SEHIE Z B HIR 2R ER.
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6.Pango i ROM, RAM, FIFO R{sF3

6.1.3E38 &7

SEISEOR

EREEFER RAM, ROM, FIFO IP BIfEF

SCIOINE :

Windowl11

PDS2025.2

BRI :

PG2K 100-6IMBG400
6.2.3C58[RIE

THE RAM, ROM. FIFO 2iBA IP FRGE.
6.2.1.RAM 7MR

RAM B FETFERS. ErlLAEETERERIREIRE IR, haJLUBEUEN
EEtt s, EFRATLAESRMEIRER, TSR, walliFEREEFENE

TR, PDS BV IP BeE TEPRMMMAERI RAM, —M2Z Distributed RAM(3 70T
RAM)BE—F#2 DRM Based RAM, 57T RAM AR LUT(EKR)RIREMIAAT RA
M, X#f RAM 2B#EXE LUT BF, EEEE—SHER/INNEETSBEEIXF RA
M, LAT5% DRM &J&, i DRM Based RAM ZFIFHMAY DRM BERFMMAT RAM, R
OAZERR, MEERER, BREIRITHI9EHE DRM Based RAM,

RAM A=, SNTERAR:

x 6.2-1
RAM #8! 5=
im0 RAM HE—NmOLUES., RE—NESO/MMIEN
{AXRHE RAM B wr fl rd BNHRO, REENY, wr RS, rd HEEE
B RAM 1Rt AR B BNmO, AN LURGHTIES

IR, HEAENRAN, ZEaBIEREERMENE, XSEREALY, T2
gt EREEEFIXMER.

PATAHECESE Y RAM BUECEIEANR, BERIIREBHNUHO RAM Fig
it, W& 6.2-1 frk:
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wr data[7:0] — b—1rd addr[4:0]
wr addr[4:0] —

wr en—HN

— rd data[7:0]

f—1rd clk
wr clk—™N -

wr rst— [ rd rst

6.2-1
6.2-2 1P ECE:
o E@

DRM Resource Usage

DRM Resource Mode: AUTO Used DRMISK Number: 1

Actual DRM Resourse Mode: DRMISK Total DRM1ZK Number: 288
Enable Low Power Mode

Data Width Type

/| Write/Read Port Use Same Data Width

Enable Byte Write:

Write Port
Data Width: 32 [1:1152]  Address Width: 9 [6:20]
[1:128]
Signals:
Enable wr_clk_en
—p| wr_datal31:0] - -
rd_addr[8:0] 44— _addr_strobe
—p| wr_addr[8:0]
rd data(31:0] (—p ;[ Bead Port
—p wr_en Data Width: 32 [1:1152] Address Width: 9 [6:20]
rd_clk 4—
—p wr_clk Byte Number: 1 [1:128]
rd_rst 4—
—p wr_rst Signals:

Enable rd clk en

Enable rd oce

Cutput Registers:
Enable Output Register
Enable Output Register in Fabric

Enable Clock Polarity Invert
Reset Options
Reset Type: ASYNC

Enable Reset Value Setting:

Initialization Settings

& 6.2-2
iES, SNSRAIE Enable Output Register(IHETF), BHETRSEIR—MIHEHA.
B NRONSXESEELF, AKEAILIBITES 1P Fi, W TEF:
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wrdaa | A | SERES, MEGEI-IS2

wr_addr A GHE(E Y, frREES~20
GERE(E S

wr_en WA 1: 5flfE
0: iEflfE

wr_clk MA SEES
108 AR

wr_clk_en MA 1: 2 R bk 2L

0: A Ribhk FoR

wr_rst WA GEOMAE S, WA

Byte Wnite {1 ¥, *4A2  “Enable Byte Write” %17 %1%
AR, L 1~128.

1: *f NByte ff 1724

0: *f NByte{fi £

5 Hah 8175 9

wr_addr_strobe |A 1: RPRHehE R, b4k ¥ OR s

0: x4 Rl 1124

wr_byte_en WA

rd_data @ th EUEE A, LRIEEI~1152

rd_addr WA VEHhE(R 5, LR ES~20

rd_clk |A R P e 5
B PR RENS 5 .

rd_clk_en WA 1: X REHLhk A7 2L
0: *fRidhl 2.

rd_rst A RO SEALE S, AT
Vi MR 4 tH A A e 5 5

rd_oce MA 1: X RHERE AR, RN A f 4R th
0: X RHLhE TR, VEMAR (¥
VMt A0 55

rd_addr_strobe A 1: X R R, E— A bk ¥ (R
0: X Rk A7 %L
6.2-3

DRM Resource Type: FATFECERTE RAM IP iZBRIRHFER, ARG HELSOE
REEA—HN, BRIZ oK. BRIZ 18K BRIZ 36K MNRSBIFAER, BHiE AUTO B
A,
6.2.1.1. RAM f9iESHIE

BCERRARIEIRIRHE, RAM FIEERFEA—HN, EXmOFSIRO RAM B
BEIE=ME, MEORE—F. BFENGOFRGEONREE—HFR, KB
B A51F.
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479 NORMAL WRITE(IEE1&ET,). TRANSPARENT WRITE(ES). READ BEFORE
_WRITEGESTER) =FET(.

Port A

Data Width: 18 [1:1152] Address Width: 10 [5:20]

Byte Number: 1 [1:128] Write Modep |NORMAL WRITE

Signals: TRANSFARENT WRITE
READ BEFCRE WRITE

Enable a clk en

Enable a_addr_ strobe
Enable a_rd_oce
Output Registers:
Enable Output Register
Enable Output Register in Fabric

Enable Clock Polarity Inwvert

6.2-4
MANmORET LE=MEN, BeMEIRN. XUMMENESMETIESER
FFROARE, TR, HABRDIMESHF.
AT FEIREES [P F:f, ARIYKEREREST. I8 wr_en 8 1 FIRTREE
&, 790 RAEEE.
NORMAL_WRITE

a clk [ 1 | | [

a_clk_en / 1

a_wr_en R

a_wr_byte en X___ 211

a_addr X__ADDRO ADDR1 X_ADDRO X
a_wr_data X DO X

a_rd_data Don't Care X Mem(ADDR1) X DO

6.2-5
£ NORMAL_WRITE iX##EICT, BILABREI, AR EFHEEIR, B clk en flwr_
en WHBEEN, MAEIESRIXIMABEIER, WMEFH 1 5z, AREEHER
A, ZHwren/AH0[IFHZE, a rd data—EJ9 Don’t Care AT, MAIH LEFHEEERR, B
clk_en AFEEFE, wr en KBRS, a rd data FiHH29E1 a_addr EBAYEHE, BD Mem(ADD
R1)¥] ADDRO Ef§ DO,
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6.2.1.1.1.READ_BEFORE_WRITE

a_clk [

a_clk_en 1 2 3

a_wr_en A |

a_wr_byte_en X___2bi11

a_addr X_ADDRO ADDRA ADDRO

a_wr_data X DO

a_rd_data Don't Care Mem(ADDRO) Mem(ADDR1) DO
6.2-6

#£ READ_BEFORE_WRITE XMi&EI( T, BJLABREIE 1 R9RYZI, BIth EFHEREIRE, B
clk_en 1 wr_en 3 NFEF, D0 ST ADDRO BHE, (BE/FEEIF a rd datafla a
ddr, BILAURIL, AT a wr en A0, T a rd data IXF2HH T _E—Z%I ADDRO FUEUHE
(RAFREHE D0). 2, a wr enFK, LEAIAREEYE, &3 9%, 1 ADDRO AY2]
JEIZEHSE, a rd data AHIHT Do,

FRLARE—T, XMEXAHEIMEH TSR, S OSIBIRISAIMIRIRISE
Eml, EISERESESENE, MEEN, HMERMTEFERAIEIRIEH

6.2.1.1.2. Transparent Write

a_clk [ ] I— — I [
a_clk_en / 1 2
a wr_en - S
a_wr_byte_en X 2b11
a_addr X_ADDRO ADDR1 *__ADDRO
a_wr_data X D0
a_rd data Don't Care DO X Mem (ADDR1) Do
& 6.2-7

£ Transparent Write IXFMET, T, ATLABENTE | BOATZ, AS#P EFHAZEISE, B clk en
flwr en¥9958¥, DO SiHT ADDRO BBE, (BETF=EUAIHY a rd data F]a_addr,
BILARIL, BT a_wr_en FA790, ] a_rd data RFAERHIH T DO, Zf5 a_wr_en HI([,
HNEEIRES, E28%Z, B—XIE ADDRO FUEIRIEHSE, #HHT Do,

SEE—T, 1RIE 1| WZIRER, BITLEHEES, mEXMEXT, SFHT
S, EinAs3 HmERNBAEGE. FLAEEE.

6.2.1.1.3 AR RYESRI 7

IR wr_en A 1 FIREERIE, 790 2iER(F,
N ORESH FS EE=MERRE, H1IEE 8 NRFROHT:
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wr_clk/rd clk [ ] | | .
wr_clk_en /
WI_en / 1 2 3
wr_byte en X 2'bll
wr_addr X__ADDRO
wr_data X D0
rd_clk _en /
rd_addr ADDR2 ADDRI ADDRO X
rd_data Dot Care Mem{ADDR2)}Y Mem{ADDRI) D0
6.2-8

EEE 1 BBZ, LS wr en 1 wr_clk_en 9AEEBE, FRLARSERIE, FRLA 1 BSZIES
ZfEiE ADDRO BE AN DO, (FEUEATEY rd_addr 0 rd_data, BJLABRX—AYZY rd_addr
= ADDR2, PASH{TEIERY, rd_data EEHEIE T ADDR2 BBRYEHE, MRS wr_en iE
B

B, FEFRE 2 3ZI, WS wr en 90, rd clk en 2BEYF, FRLAREHR(E,
ItAT53BliEH ADDR1 #1 ADDRO EBRYEHE, Zf5 rd_clk_en ZERR(REEYE, 1SERTERACRN, &
PAEZR rd_data {543 DO #HH,

DTRE—T, £ER 1 1%, AKALIER 1 B9ZIE ADDRO BT DO, 1w
HHT ADDR2 REVEUE. (FHAMEATLMSHEES: Xm0 RAM fEHTEER(FRORY
&, SBHEIEROERNEIREERH. EFEER5ES? RTZEEEmEBA
AR, misim R H iR ERAIHRIEEE.

2.1.1.2 ROM 7B

ROM BIRiZFiERE, EREFGTIREPMEREEMIEN, TEEEAN, EHFEAINZ
FEVRICRIR RS EECEYIE, —REEER IP AIRMREIE SN dat SHXITEHITHE
s,

&, PDSRYIP EcE TEHRMFAFMARR ROM, —FH2 Distributed ROM(S 7T
ROM)B—FH2 DRM Based ROM, %37z ROM AlE LUT(EKR)KIFEFIAAI RO
M, X ROM SiBHEAE LUT B, EltEETE—SHR/INFES S RRIXF RA
M, LAT58 DRM &R, M DRM Based ROM ZFIFA R A DRM RREMIFAI ROM,
DAZERR, MEERER, BHIRITHI3EAE DRM Based ROM,

AT S HECRERR ROM NEEEANE, BHTFREEE, EREYHRIRO ROM
W0 6.2-9 Ff7x:
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addr[8:0]
clk rd_datal[17:0] —Pp

rst

6.2-9
TESN IP iEE:

DRM Resocurce Usage

DRM Resource Mode: AUTO Used DRMISK Number: 1
Actual DRM Resourse Mode: DRMIEK Total DRMISK Number: 288

Enable Low Power Mode
Port Settings
Data Width: 18 [1:1152] hddress Width: § [1:20]
Signals:

Enable clk_en

ddr_strobe

Enable rd_oce

Qutput Registers:
Enable Output Register
Enable Output Register in Fabric
Enable Clock Polarity Invert
Reset Cptions
Reset Type: ASYNC

Enable Reset Value Setting:

Initialization Settings

Init File: NONE

Initial Data Format Type: BIN

& 6.2-10
T, SNRAE Enable Output Register(BiItHETF), MHEIESIER—MIHHEHEA,
HE—I ALAEZ! Enable Init IEIIEENIADIELN, FHEATEE.

Initial Data Format Type: BIN

& 6.2-11
SANBEEIRIMERR HElEEE 7N,
BN IZIEI’JE‘EM Eﬁ%aﬁiﬂﬂ AREALIBTEE 1P Ft, WE 6.2-12
Fa:
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s 1/0 iR
addr | FEHHEE S .
B RS .
addr_strobe | I 1 X RHBHETCR, Hhhb 4 O FF
0: X PHLEEA R
rd_data o) EHHEET
clk I BEE 5.
P REMS 5o
clk_en I 1: it pidthhl A %G
0: X RidthhkFERL .
BhifE 5.
rst | 1: BAi;
0: BRI
AT A RES S .
rd_oce I 1 BEHEE ST A5 s
0: FF 7% H 80k REF -

6.2-12
ALAEZIE 6.2-12 (EHAVRERZONER, —IFRIIRFEE addr, 1d_data, clk, s
t XPYMESRIA,
U THFESREES 1P Fit, HEFRESaHESE.
6.2.1.2.ROM HAYiERIFE

ck [ | — | \
T1 T2 ™
ck_en h
addr X__ADDRO ADDRA1 ADDR2
rd data Don'tCare Mem(ADDRO)IX Mem(ADDR1) IX Mem(ADDR2)
6.2-13

ALEZZAFRIFEERA, tanE TIRZ, 2 ok EFHEEIERES, B clk en AG
FESERY, fSHEEEHATMEIE, rd data FISLEEGE, EAQERHERESEFIERT, o
_data fURRHHSBIER, BUERTLAMBGESRESES, ALAFAE BT EhEHRARY L ERD
T2 BIZIA EFHEZ 8E5RENEI ROM EHAYE.

FRrLAB AR PR B, SIRAET clk_en 55, TELS clke_en BB A BEIEEL
18, WRAAIE clk_en (55, #—EIRBEHEILEE ROM HUE.
6.2.2.FIFO 148

FIFO BISEANSGH, £ FPGA H, FIFO RU{ERMEXNFEHRINESUERE— MG
HEMN—MEFRR, SFBIFURRFHE HTEURE &R, FIFO f1RAM X
HNXBIFE FIFO AFEME, RBNERIFSEAN, IFELE.
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EE Y 1P TEh X 44 Distribute FIFO #1 DRM FIFO, HILHi2RAARNERE
¥R, BUE Distribute FIFO B2t FIFO, EEMIER M LUT BEEMIRL, D
RM FIFO IR R A9 DRM FIREMAL, DRM HEHT FIFO EMRERT LUT &R

R, MYBEEA, BUEBESINAE,
AEETE/E DRM Based FIFO,

R FIFO 5HRZEIREENIIE, SUBEe5ERE.
iEE: FIFO BRI EEEEE, BNESIEEE.

AT A E Y FIFO BIECEIEANEA.

clk

rst

wr_datal[17:0]
wr_full

ttdll]

almost full

rd en

Wr_en rd_datal17:0]

rd empty

almost empty

Ly

6.2-14

DRM Resource Usage:

DRM Resource Mode: AUTO Used DRM1SK Number: 1

Actual DRM Resourse Mode: DRMI1SK Total DRM1ZK Number: 288

Enable Low Power Mode
FIFO Type
FIFO Type: S5S¥N_FIFO

Enable Prefetch FIFO Mode
Data Width Type

/| Write/Read Port Use Same Data Width

Enable Byte Write:

Write Port

Data Width: 18 [1:1152] RAddress Width: 10
[Ll:=128]

Read Port

Data Width: 18 [1:1152] Address Width: 10

Byte Number: 1 [1:128]

Enable data_valid

Output Registers:
Enable OQutput Register
Enable OQutput Register in Fabric
Enable rd oce
Enable Clock Polarity Invert
FIFO Flag
Enable wr_water_level
Enable rd water_level
Almost Full Number: 1020 [1:1023]

Almost Empty Number: 4 [1:1023]

[6:20]

[6:20]

& 6.2-15
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JER, WS Enable Output Register(AHETF), BILEIESIER— NI HEL,

FIFO Type 5 SYNC #1 ASYNC ®f, S—FRERE FIFO, ESimOHEA— MMt
S, B—FERSP FIFO, EERHMSAITM. AFERITHR, WRERNRRS F
IFO, EAME FIFO F1R FIFO HiEERF—E—H, REEERONNHENEE
B, HRP FIFO XS iRERERMFEN, ETRE FIFO FFEE FIFO H#AZ
—HH9,

Reset Type tBATLAERE SYNC #1 ASYNC FFf, SYNC H&Ex MR HAY_EFHAREE
HSENBERASEN, T ASYNCIRILT, 8f—B%H, FIFO RIS,

HARmMRaAs IAETS 1P Fit, W& 6.2-16 Fis:

BO£ L% G L]
wr_data A SHARES, MEE~1152
wr_en LIPN GERERS, WHR
wr_byte_en A Byte Writeff {55, 240 E “ Enable Byte Write” 11 &) ik

AR, AT 1128,
1: XRiByteffi 11 2

0: Af R Bytefd o4

clk LD [EIFFIFOIN §i15 5 (LEHEFIFOH A
st LN [FEEFIFOR S %, EH R, (URBFIFOH 2
wr_clk PN FHFIFOSME{E 5, (URHFFIFOH
wr_rst WA FEFIFOSENETS, MAH NRFFIFORR
wr_full LOPN FIFO Full{5 %
1: FIFO#

0: FIFO#i#

almost_full Lo FIFO Almost Fullfz %
1: FIFO¥if

0: FIFOAuH il

wr_water_level it 53 Owater level{s 5, 7 % E/5~20, #m5EdRK A
rd_data i R
rd_en it e
rd_clk LTPN FEFIFOEME{E 5, (URFFIFOH R
rd_rst L PN RLFIFOERAE S, (LREFIFOR
rd_empty LIPN FIFO Emptyfs 5

1: FIFO%

0: FIFOAT

almost_empty i th FIFO Almost Emptyf 3
1: FIFO#%

0: FIFOFA

rd_water_level Lohy 1 Clwater level(Z %5, 07 %0 5~20, FrikdEAKM
rd_oce LN B H RS

1 AREHAER 2 EEUEE A

0: AR, RO

6.2-16
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Hr rd_water_level §1 wr_water_level DBIZR FIERIEHEE I EENIEUEE",
HE Y5 Xilinx BY FIFO B9 wr_data_count #] rd_data_count 2—%HY,

»/| Enable RLlmost Full Water Lewel

Blmost Full Humbers 1020 [1=1020]

~/| Enable Rlmost Empty Water Lewvel

BRlmost Empty Numbers 4 [4:1023]

6.2-17

24F%{1 245 Enable Almost Full Water Level #] Enable Almost Empty Water Level A1k
L, 78eEZR rd water level 1 wr water level, [ FEAY Almost Full Numbers FIRE 2
FTRHEN 1020 PNMHERT, Almost Full (SS#i&fiE, Almost Empty Numbers AUIREZR
TNETTEEEUERIT 4 /MY Almost Empty (SEFISHIE.

IR FIFO STHERRANER, FIANSi%O 16bit, iSO 8bit, NRBN 16'h0102, BBA
IEHRSE 8'h02,8'h01, RFTERHIE(L

SNERSi%A 8bit, EHO 16bit, HEN 8°h01,8°h02 B, EHERE 16°h0201, F£EAN
SR REEAL
6.2.2.1.10iESHE

E9EE FIFO f1FE FIFO FIEERF—5, XERARE FIFO RIS FREREN

7]
gno

TR SMNNEREFER, EHEEIYREI% Enable Output Register(@IHZ1F),
6.2.2.1.1.FIFO KIS F

wr_clk [ | I \ [ | \ | | | | | l I L | \ I L

wr_en

wr_rst

wr_data p DO D1 X D2 X D3 ¥ D4 ¥ D5 X

wr_water_level 0 1 X 2 X3 X4 X5 6

rd_clk [ | [ | @ |

rd_rst

rd_en

empty

almost_empty

6.2-18
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AILAERE | %, SMSSIHEEF, &FIIERE, T wr ck (I EFHEE w
r_en NEEFANEEYE DO EN FIFO, wr water level tBM 025 1, RIRELKBENT— 1
&, WA EEEEROMN empty (55, 7E 3 BZl empty FENERR, BEREEROBE
BEIETLUE Y, FIFO ABAT, MESE, rd ckflwr_clkk 27—, M1 BAE3
BFZ empty FHERS, 8T 3 N rd clk,

FrLUXEBFAI TR LAB SIS :rd water level Eifg wr_water level =N rd_clk,

6.2.2.1.2.FIFO EiHAtSH =+

wr_clk [ | \ \ @I | | l [ e l [ G l [ | | L

wr_en

wr_rst

wr_data X DO D1 X__ Dz ¥__ D3 D4 D5

wr_water_level N-B N-5 X N4 W N3 N-2 N-1 N

full

almost_full

rd_clk ]

rd_rst

rd_en

6.2-19
YGRS EZEDHT full F0 almost_full {55, {RIK Almost Full Numbers IE/H N-2, 7£ 1
A%, WRBEEBEANT N-6 NMUE, BHREBRES 6 MR FIFO Sl 7, M 1 BTZIZ! 2 i
Z—HENT 4 D EHRE, FEE=Z wr_water_level 285K N-2 B, iWESRM, ATLIEER Almost
Full (5545, BEMMNUE FIFO iliE 7, FILABSER M ERE, Ful F5hS.

6.2.2.1.3 FIFO TEIRES RS R

wr_clk [ | | l | 1 [ L | L I | @ | | | I | 8 L

wr_en

full

almost_full @
rd_clk

rd_en

rd_water_level N N-1 X N-2 N-3 N-4

rd_data Den’ tCare DO W D1 D2 D3

& 6.2-20
EHIRET, FIFO BB NMUEET, MR 1IRET, rd kB EFHG, BHrd_en
NS, AT FIFO BBiEHEIE @R BIERt, (AEIER 0.2ns), AT rd_wa
ter_level Ik N-1, rd_data it DO, #A5%& 2 BZl, full (FSHME, WAIEILABLT, &
1 BIZIE! 2 RRIERE—HEE T 3 4 wr_clk BinAA 8eFIRZIL ISR EEEA 0%, Fr
LABAITRTLABHESIS, wr water level EifE rd water level =1 wr_clk,
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6.2.2.1.4.FIFO 15=SATRSERT R

wr_clk

wr_en

rd_clk

rd_en

emply
almost_empty

rd_water_level

rd_data

L r 7 L1

—— 3
4 3 b 2 1 0
Don’_tCare )4 D0 b D1 D2 X D3
6.2-21

£ 1 B%l, AiEAUEOEERT 4, fRIX Almost Empty Number %792, 7£ | BIIF0 2
RIZID B TR EEE, FILATE 2 BT, PIESdRERI TR, AF Almost Empty
Number fA&Z44, B almost_empty (51, BIEMHMITHER, BIBERNEUE, F
IFO BERRENT, BHEIRE 3, LT empty [FSHIS.

6.3.4%0O0%5%
IZER D NMBENTEERAED,

ram_test top.v

%0 1/0 W5 ik

wr_clk input 1 EhTf

rd_clk input 1 SRR

rst n input 1 R8N

™w_en input 1 1B OEEME

wr_addr input 5 Sk

rd_addr input 5 Skl

Wr_data input 8 S\ RAM HYZE

Rd_data output 8 M RAM EHRYEEE
rom_test top.v

i 1/0 (ES fik

rd_clk input 1 SR

st n input 1 LR8N

rd_addr input 10 ekl

rd_data input 64 M ROM EEHAYEHE
fifo test top.v

w0 1/0 W5 fik

sys_clk input 1 B/Zhteh

rst_n input 1 R8I

wr_data input 8 S\ FIFO %R
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wr_en input 1 Bffge
rd_en input 1 (R
wr_water_level output 8 2S5\ FIFO BU&iES
rd_water_level output 8 AJM FIFO IEHAVEUEE
Rd_data output 8 M FIFO SEHAYEUE
6.4. TTZi%EP
g7
6.5.XF{hEiREA

RRHTRERREFRFENNL 1P, AREROSIHME, EEARIEE testbench B
H, FrAIEZEMEBRENRS.

6.5.1. RAM {5ELlizt

‘timescale 1ns/1ns

module ram_test_tb();

reg sys_clk;

reg rd _clk ;

reg rst_n;

reg rw_en, /iEEFRHES

reg [7:0] wr_data;
reg [4:0] wr_addr;
reg [4:0] rd_addr;

wire  [7:0] rd_data;

reg [1:0] state;

initial

begin
st n <= 1'd0;
sys clk <= 1'd0;
rd clk <= 1'd0;
#20

st n <= 1'd1;

end

IS
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always@(posedge sys_clk or negedge rst_n) begin

if(Irst_n)

begin
state <= 2'd0;
wr_data <= 8'd0;
r'w_en <= 1'd0;

wr_addr <= 8'd0;
rd addr <= 8'd0;
end
else
begin
case(state)
2'd0:begin
rw_en <= 1'dl;
state <= 2'dl;

end

2'd1:begin
if(wr_addr==5'd31)
begin
rw_en <= 1'do;
state <= 2'd2;
wr_data <= 8'd0;
wr_addr <= 5'do;
rd addr <= 5'do;

end
else
begin
state <= 2'd1;
wr_data <= wr_data+1'dl;

rd_addr <= rd_addr+1'b1;
wr_addr <= wr_addr+1'bl;

end

end
2'd2:begin

if(rd_addr == 5'd31)

begin
state <= 2'd3;
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rd addr <= 5'd0;
end
else
begin
state <= 2'd2;
rd addr <= rd_addr+1'dbl;
end
end
2'd3:begin
state <= 2'd0;

end

default: state <= 2'd0;
endcase
end

end

//SOMHZ

always#10 sys_clk = ~sys_clk;

//

GTP_GRS GRS_INST(
.GRS_N(1'b1)
)5

ram_test top u_ram_test top(
wr clk  (sys clk ),
ad ek (sys ck ),
st n (rst n ),
IW_en (rw_en ),
wr_addr  (wr_addr ),
axd addr (rd_addr ),
.wr_data (wr data ),
ard data (rd data )

)i

endmodule

WA tb —EEMBMEPXENAFFAHE, ROTERSETRD. MR 27
17! 80 1T/2 ram ANESEHENASHL. EERARIEHIESHIAIERANERELAR S NRTEL
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1B, XERRBEEESCIIINEE, B5oUiBHY 38-42 17, tBALE state=0 BIBHR, HIS rw_e
n, FHEEENAS 1, WATHNSERIECRBERE clk_en, BILIARE), T MHEHRARS
NHIRCERERFIZEE, WEXRE, MU T EIRAFReSEUE), B state=1 RIRY
(RE2—EEF ram EESEIRE TRBHY 44 F 60 THESERIETY, vTLLER, 2 wr addr
LT 31 BUBHZE, wr_data F wr_addr ARETHN 1(rd_addr IXEB+1, SJLABWSTAR, 2N
T ARIRCAYATRE), 2 wr_addr FF 31 BUBHR, £ N ATEEEBEESUES 0, RSB
1%, AIARNHER TESBEEIE 31 BEESENSEE, FLAEZEHER, —HEAT 3
2 DRI 0 SR 31), BIRE 1 BB 32 MNUEGHEEZ! state=2 FIZIE,
RRBRY 61-72 17, BFLE state=2 BIAHE, FEENEHRBRILEFHELE rd_addr FUTEM, B2 r
d_addr=31 B9RTR, £ NPT ERR RS ERSEERIRIE, MESaIHES
HERIEHENE 31 ROBOEIESE, SRR 0-31 AOEUE, —3E 32 NEUE, FRLAZIRSE
ESERIEEN 32 MR, ARTE NP ERAR kR R state=3, state=3 BILABEIEFE(F
FREEE— 1 8EE, AREHEEE state=0 T, EEI—ERER.

BIKE AR LEHMAE, SEBC=RAE, RIBRACRENE. BAXER
AIFFZE, FRLANIREVIFE, HENFHERN rd_addr=31 X—HZIESBIE— N UE
RBEIgERR, BNERPE, ENEARRIIAEERRD, PTLARRNRRERE,

AILAREH—TIEMENFZENRESE F— MR A LS. FTLATE rd_addr=3
1 B TR EEE F— M THEHIA SHEREE. TSRS AR SEM RAM EH
— .

HERBRHERILER, XAREIRNFZENER, BIRNNSEETSTH R,
6.5.2.ROM {FEliz

‘timescale 1ns/1ns

module rom_test tb();

reg sys_clk;

reg rst_n;

reg [9:0] rd_addr;
wire  [63:0] rd_data;

initial

begin

st n <= 1'd0;
sys clk <= 1'd0;
#20

st n <= 1'd1;
end
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//50MHZ
always#10 sys clk = ~sys clk;
//
GTP_GRS GRS_INST(
.GRS_N(1'bl)
)

always@(posedge sys clk or negedge rst n) begin
if(Irst_n)
rd_addr <= 10'd0;

else

rd_addr < #2 rd _addr + 1'bl;

end

rom_test top u_rom_test top(
axd clk  ( sys clk ),
st n (1st.n )
axd addr ( rd addr ),
rd data ( rd data )

endmodule

{83 31-36 1765 T ROM HNTREESR, ZIEREEmESTHIIER T ROM IP, ARG
FE5IHKO, REEHMBERE.

K83 24-29 4TIBIE— always BORBAERIBLE, (HT45%) ROM 1P, JEEURIEH, H
FigAE clk_en 55, FTLABUETE ROM SfSSREMSRRNEH. FFHEESRMNZ
8, FiEICBEN 0 REFEIN, IEEEEIEH.

FERBIGHREIILER, AREIENFEENES, BERNASEEIHE.
6.5.3. FIFO {HELilizt

‘timescale 1ns/lns

module fifo test tb();

reg sys_clk;

reg rst n;

reg [7:0]  wr_data;
reg Wr_en;
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reg rd_en;

reg rd_state; /IR
reg wr_state;

wire [7:0] rd_data;

reg [7:0] rd_cnt;

wire [7:0] rd_water level;

wire [7:0] wr_water level,

initial

begin

rst n <= 1'd0;
sys clk <= 1'd0;
#20

rstn <= 1'dl;

end

always#10 sys clk = ~sys clk; //50MHZ

always@(posedge sys clk or negedge rst n)  begin
if(!rst_n)
begin
wr_state <= 1'd0;
wr en <= 1'd0;
wr_data <=  8'd0;
end
else
begin
case(wr_state)
1'd0: if(wr_water level == 127) 1128 NEHE
begin
Wr_en <= #2 1'd0;
wr _data <= #2 8'd0;

wr_state <= #2 1'dl;
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end
else
begin

Wr_en <= #2 1'd1;

wr_data <= #2 wr_data+1'bl;
wr_state <= #2 1'd0;
end

1'd1: if(rd_cnt == 127)

wr_state <= #2 1'd0;

default: wr_state <=1'd0;
endcase
end

end

always@(posedge sys clk or negedge rst n)  begin

if(!rst_n)
begin

rd_state<=  1'd0;

rd en <= 1'd0;

rd ent <= 8'd0;
end
else
begin

case(rd_state)

1'd0:  if(rd water level >= 8'd128)  //ZfF 128 NEE
begin
rd_state <= #2 1'dl1;

rd_en <= #2 1'dl;
end
else
begin

rd_cnt <= #2 8'do;

rd_state <= #2 1'd0;

end
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1'dl:  begin

rd cnt <= #2 rd_cnt + 1'bl;

if(rd_cnt == 127)

begin
rd_en <= #2 1'do;
rd_state <= #2 1'd0;

end

end
default: rd_state <= 1'do;
endcase
end

end

GTP_GRS GRS INST(
.GRS_N(1'b1)
) s

fifo_test top u_fifo test top(

.sys_clk ( sys_clk ),
st n (rst n ),
.wr_data ( wr_data ),
Wr_en ( wr_en ),
rd_en (rd en ),

wr_water level ( wr water level ),
el e el ml wer Tevall )
rd_data ( rd_data )

);

endmodule

WRE b U—LEMREXEMABFEAR, RXOFTELEERD. BMRITDAA
EERWMNIASHES. 93IFEm F BN 128 NEUE, FIEH 128 DMUE, BT FIFO A5
ik, AR EEEFREESET.

BEESIRES, & wr state=0 i, HiS5fFERE, FHik wr data ABTENN, 1E FIFO BE
SHUE, = wr_water_level=127 AHR, H{XEFRE, BHIEE 0, BINGHEER 1, TR
WATIFSBEEAN—MNE, FIUEIH—NEANT 128 MR, ETHIEEFRE, BEUEE
0, SINEHEEEE | XEEMEBE T — NI EIIA SHREEN. 25, 7 wr_state=1
B, AUTERF rd_cnt, IZRMBEFIRT=NEL 128 DEUERIBHERE, wr_state BEEEE] 0 487,
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BETREERT, 7 rd_state=0 FYATIR, —BNEAIEIREET 128 MNELE 128), K
SHEEE rd_state=1 T, AREFHIAELEYE, RAY7E rd_state=1 FHZEE rd_cnt JEAIAE
HEGEEFHITITEL, rd_cnt N 0 FHIATTHEL, = rd_cnt=127 RIRHRSFEE FIFO EEH—MY
¥, FrLABIRi—3hEH T 128 DGR, T— M EIEHEHA rd_en # rd_state ZBFE 0,

BIKE AR LEHMEE, SEBC=RAE, RIBEACRENE. BAXER
RFBIE, FTLAMNREYIFE, MENFRERXT rd_cnt=127 X—HZIESEE— N UE
BRI, BNERPE, HENEWUHRIMAELD, SILARBRERERRR.

AILAREH—TIER N 2 BN ESE N — M EREA AR,  FTLATE rd_cnt=12
7 R TR EEE F— NI EHA SR ER. FTAZSRIR rd_en B2 A 1, &5
M FIFO iZEH—1MURE.

HEMRBRIHRRILER.,

7.52F 56 FPGA BISEEE LED ifgaKkT

7.1.E8E
SCICERY:
B il LED KHRINFEHOR A=K,
SEIN =R
Window11
PDS2025.2
TLESZNE
PG2K100-6IMBG400
7.2.3C58RIE
BENE, 2, PRI ARNZAEE;
1 /NBF=60 3¥0=3600 ¥b, ZAIEtEEn 1 N\AS, FDETBEED 3600 IK;
FHFEEPNMESHEEEENTEN, XM HEIFHEREIERRIAE 1B
BIRZ B (T)

T
& 7.2-1
EHFEGTBEE XTI IURE SRS BRI T:
f=1/T

£ 100K fr-F_ERImRTFHE—1 27MHZ RIRTEH,
FTLAEEIRRLT9 37.037ns, TOTERA] FPGA BRI, FAIRY always RIBHEEZERT
HEY_ EFHORI SRR T E, EUBENITUEN —EE, S amihzE
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E+1, EHT—MTEES, 1ZZTESN | FRRET T 37.037ns, BPIREER 1s 89
1H, REELEEITEE 26999999 BIA], EJM 0 FHATTEL, FRLATEGE] 26999999 BR],
WATRE—FDT . LUSEHE, 13499999 Fi2 0.5s.

=50 0.5s E#E—)X LED ¥THRZS, {3 LED TE2EMFKTIS, A1 0.5s foRm=—
MNLED YT, (SEFR 1 FR, KB¥EAFRR)

00000001&10000000
io.5s + 0.5s
olololoflofo]1]o of1]ololofo]o]o
io.5s + 0.5s
olololofloft]o]o olol1]ololo]o]o
i0.5s 0. 5s
ofofofof1]ololo}l—lo0]o]lo]1]0|0o|0]oO
0. 5s
& 7.2-2

WAFEEN—MEE, IHEERP EFHEAZIRIR+1, THE8E 13500000-1 BAT, 1Lt
RIS 0.58.

7.3.480%51%
i /0 B R
CNT _MAX Parameter 26 THEISKE, 1EXCErIAIRTIE.
clk input 1 REFATER, 27MHZ
key input 1 BRES
rst_n input 1 SHES, KEW
led[7:0] output 8 led i Ti=HIES
7.4. TEi508
7.4.1.4CHB1ERI%BE
1. “timescale 1ns/1ns
2. “define UD #1
3. module key led_test
4. #(
5. parameter CNT_MAX = 26'd13_500_000
6. )
7. (
8. input clk s
9. input rstn s
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10. input key s

11.

12. output [7:0] led

13.

14.);

15.

16.

17. //==========================================================================

18. //reg and wire

19.

20. reg [25:0] led_light_cnt = 26'de;
21. reg [7:0] led_status = 8'b0o0ooo_0001;
22.

23. //time counter
24. always@(posedge clk)

25. begin

26. if(!rstn)

217. led_light_cnt <= “UD 26'de;

28. else if(led_light_cnt == CNT_MAX-1)

29. led_light_cnt <= “UD 26'de;

30. else

31. led_light_cnt <= "UD led_light_cnt + 26'd1;
32. end

33.

34. //1led status change
35. always@(posedge clk)

36. begin

37. if(!lrstn)

38. led_status <= ~UD 8'b00@O_0001;

39, else if(led_light_cnt == CNT_MAX-1 && key)

40. led_status <= “UD {led_status[6:0],led_status[7]};
41. else if(led_light_cnt == CNT_MAX-1 && !key)

42. led_status <= “UD {led_status[@],led status[7:1]};
43. end

44,

45. assign led = led_status;

46.

47.

48. endmodule
ABRYEE 5 ITATENX IS S CNT_MAX BRRISEITEIIRKE, BIARZ 1350000
0, tHFEEERT 0.5S, FLUBHERIZERKNZERTAYATE],
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RIBEY 24-32 17, FIEE led_light cnt SCIL 7 XERTESAITNEE, SEIRTEHRI_EFHERLL
HAN1, AWnTE. BTN 0 FFEITHEL, FrLATEREI CNT _MAX-1 BBHEES 0.

XEBEY 35-43 47, SCELY LED JTRPASIEH, led_status 2 8bit FYZEE, = key iRHZ
B, LR key BUEA 1 B, H Led light cnt=CNT _MAX-1 B¢, Hfiik led status [A1AFS 1
I, SCEL LEDO->LED7, ZIR§EETHS, key /80, SCHL LED7->LEDO,

K15 45 17, FBEESELE, 5 led_status BYEMR(ELS led,

74218 E

1. “timescale 1ns/1ns

2. module tb_key led test();

3.

4. reg clk ;
5. reg rst_n ;
6. wire [7:0] led ;
7. reg key ;
8.

9. reg [7:0] data ;
10.

11. initial

12. begin

13. rst_n <= 0;

14. clk <= 0;

15. key <= 0;

16. #20

17. rst_n <= 1;

18. key <= 1;

19. #2000

20. key <= 0;

21. #2000

22. $display("I am stop");
23. $stop;

24, end

25.

26. always#10 clk = ~clk;//20ns 50MHZ
27.

28. key_led_test#(

29. .CNT_MAX (10 )

30. Yu_key led test(

31. .clk  ( clk ),

32. .rstn ( rst_n ),

33, .key ( key ),

34. led (led )

35. );
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36.

37. initial

38. begin

39. $monitor("led:%b",led);

40. end

41.

42,

43, always@(posedge clk or negedge rst_n) begin
44, if(lrst_n)

45. data <= 8'de;

46. else

47, begin

48. data <= {$random}%256;

49, $display("Now data is %d",data);
50. end

51. end

52.

53. endmodule

1Z testbench FpBEA TR —LFEREUER, ERIEN Modelsim FEFAET
BT NE, LR RFSGERRDH 28-35 17, UL TRANGRKITIESR, TLAEZI
f8RY 29 17, CNT_MAX EANISEEHIR 10, XA TIRMEERENE, SNRERZ 1350
0000 B9IE, BNEBHE 0.5s 7REERIER, XIEEHIA.

ABRY 11-26 IHRIBRXSEMFIRTFRENE, RS 20ns [, BAIZER, IIMEAEE
B 10ns BNR—IR, R4&ERK S0OMHZ RIRTEH.,

[ 2 ! % 8 i
(sim: th_led_test/u_led_test/Group1)

fGroup1) I

&b00000010

7.4-1 IHELER, vJLAEEF led light ent BRI 10 MNUERS, led status &[A
ER—NI, FFaLnER.
7.5.5C88

XEBGSVFENBNIE TR THEFNEALSE, BN TEEAABIFARRE.
7.5.1.FTFF PDS 8Rit, GUERTE

Stepl: ¥JFF PDS B4, =i NEW Project, AFRXHEIRESTAIIELRE,;
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7.5-1
Step2: BAgs NEXT;
[Fh New Project Wizard
Introduction
The new project wizard helps you create a new project and preliminary project settings, including the followings:
* Project name and directory
* Project type

* Broject files
® Part

You can change the settings for an existing project and specify additional settings with the project settings dialog.

[§ 7.5-2

Step3: BIEEEJ led water I TREFRINAIHBR, ZfFRE Next;

TETEAMOERETESNIERES. TEEE TEXURS[HER.
[Project Name] RTFEXHFEZFR, BN project, (RATFFE. #HF. Tk
() 1T E . KRO),

[(Project Location] AT IEH TR TIRIKR, HRBRANIFFE. #x. T
B O ITEO. RO @ ~ .+

ZERE, IIRENHMERRE.
[Create Preject Subdirectory] TR HREATIEBRI—EBD.

C#HOTRE () EIRRREHIERRE
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[t New Project Wizard ? x

Project Name

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

Project Location : Di/admin/desktop/led water

n/| Create project subdirectory

Project will be created at : D:/admin/desktop/led water/led water

Cancel

[< soex | [7ere 5|

7.5-3
Step4: J%E#E RTL project, Figy Next;
[RTL Project] FBF6f# RTL TH2. FiEBVTFERTLAAT synthesize, device map,
place& route, report timing, report power, generate netlist 52 generate bitstream 2,
[ Post-Synthesize Project] AT RIELGESRILIE. FEMNTETLIIT device map, p
lace& route, report timing, report power, generate netlist 52 generate bitstream ¢,

[T New Project Wizard ? X

Project Type

Specify the type of project to create.

RIL project
¥ou will create a project with synthesize tool supported.

Post-5ynthesize project
¥ou will create a project without synthesize tool.

| < Back H Hext > H Cancel ‘

& 7.5-4
Step5: EAgy Next;
Z5RMEEILA Add Files #1 Add Directories SRiZN rtl JEICFRFEE rtl R34, LA
FOREE rtl HRIFEIRRF, Add Files iRIMEARAISH, Add Directories FMIMFEHAIS 4

81



MEARE: /MNIREE FPGA M=5i18: 17665247134

KTEBEREINXE, E4i%ET THBY Add source from subdirecotires MIZNIFFEHITFB
RTEENYE, BAEE NEXT BREiRinsc4.

Y New Project Wizard 7 *

Add Design Scurce Files

Select design files you want to include in your project.
Create a new source file and add it To your project.

File Name File Location Rdd File,

1]

Add Files List

Add Directories

Copy design files into project
Scan and copy include files

Add source from subdirectories

7.5-5
Step6: BAgg Next;

[fh New Project Wizard ? x

Add Existing IP

Specify IPs to add to your project.

File Name File Location Rdd Files
Rdd Files List
Rhdd Directories

Remove

Copy IP files into project

Rkdd source from subdirectories

| < Back Next > || Cancel

& 7.5-6
Step7: EAgy Next;
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| [HH New Project Wizard

Add Constraints

Specify or create a constraint file.

File Name File Location

Rdd Files

Rdd Files List

i )

Create File

Remove

Move Up

Move Down

Move to Top

Move to Bottom

D Copy constraint files into project

PAN

B E=——E=—

& 7.5-7
synthesize tool FEJLUERERG TR Synplify
TE,

=

TEH, ZJR8E Next;
Pro B ADS, TESLIGHER ADS 45

==
[Fh New Project Wizard ? x
Part
Choose a default part for your project. This can be changed later.
Device family Show in "Available devices' list
Family: Logos2 ’gaj ~ Package: FBGETE i\j'% W
Device: FGZLLO0H @% ~ Speed Grade: -& jﬁﬁ W
Filter: w
Available devices:
Part APM FF LOT Distributed RAM
| L
— Jelect 3ynthesis Tool
Synthesis Tool: RD3S gjt'-“é’ I E W
when modifying device or synthesis tool, configuration will be restored automatically.

|{Back||NEx‘r.>||CanoEl|

& 7.5-8
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Step9: £ summary B2 Finish, STl LFERYEIEE;

[fh New Project Wizard ? X

Summary

When you click Finish, the project will be created with the following settings:

Project Name led water
Project Location D: fadmin/desktop/led_water/led water/led water
Number of design source files added: a

Number of design source directories added: 0

Number of ip source files added: a

Number of ip source directories added: [u]

Number of constraint files added: 1}

Part PG2L100H-6FBGET6
Synthesize Tool ADS

| < Back || Finish H Cancel |

7.5-9
752 BRI SCH
PDS RN

7.5-10
Wi Designs, 1SRIEIZITHY module HZRNMHR, BFEISRIEREBITAT verilog X
HRINEI T2+,
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Y Add Sources ? X

Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Name File Locaticon Bdd Files
Ldd Files List

Remove
Move Up
Mowe Down

Copy design files into project
Scan and copy include files

Bdd source from subdirectories

7.5-11
ISR TRE:
AEBEOR ST Add Files, EIRRINSUERITE;

| E Add Sources

Add Design Source Files

Select design files you want to include in your project.

7
‘ Create a new source file and add it to your project.
File Name File Location Add Files

Copy design files into project
Scan and copy include files

Add source from subdirectories

‘ < Back

[=]
=
o]
]
7
=

& 7.5-12

85



P(EVNINCE

/NIRES FPGA MI=&i8: 17665247134

FEESHEITRE:
1) ABEOF T Create File;

|. [th Add Sources ? X

| Add Design Source Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Hame File Location Add Files

Copy design files into project
Scan and copy include files

&dd source from subdirectories

7.5-13

2) #E¥E Verilog Design File, M/48ZF] module F—E, ELUARR, = OK;

[fh Create Design Source File 7 x

—Create a new design file and add it to your project.
File Type: Verilog Design File ({.w)
File Name: led_water{

File Location: dmin/desktop/led water/led water/source

OK Cancel

M OK;

& 7.5-14
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Y Add Sources ? X
Add Design Scurce Files

Select design files you want to include in your project.
Create a new source file and add it to your project.

File Location Ldd Files

led water.v|D:/admin/desktop/led water/led water/source

File Name

Copy design files into project
Scan and copy include files

2dd source from subdirectories

‘ < Back || OK H Cancel ‘

7.5-15
4) gtk Cancel;

E Define Module

| Define a module and specify I/0 Ports to add to yvour source file. |
For each port specified:

M5B and L3B values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

—Module Definition

led_water.v — I/0 Port Definitions

Module Name led water

&= Port Name Direction Bus MSB LSB

| INPBUT

[ 7.5-16
5) BOMFTFREESE, 1SRIEIRITHEY module EHIBEE;
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[t} Pango Design Suite 2022.2-SP6.4 - D:fadmin/desktop/led_water/led_water/led_water.pds {on PC-20200227DQAD)*
File Edit View Froject Process Tools Window Help

O = . | > #  EEHUPVECTCOELTI&OCHEH <

Navigator =]

B R E—

EESB|QetE|==8 F | @ a |
QR E|P @ 4

]

1 [ module led water|
=4 PE2L100H-6FBGETE =
= Designa (1) - ):
= Sans 4 endmodule
led water (led water.v)
""" [£f Constraints
""" = simulation
Flow
Al e |
7.5-17
7, FEMHTTR
/ﬁi{% ] Z"‘E@ PAIA Y
R Porgo Design Suite 20252 - CUsers(ot00 1/ Desktopy2_7_keyed_testikey Jed_testp fom DESKTOP-3F22TIH) - =% %
Fie Eme erecess Tools Winsw Reporss layur  Sep
0= Fa| b & N M@
— 08 % [ emess smary B poogess mmeosory  bep_tesemnotae [SORE] .
=2 - TELIEEEIEE a
SR AR TR AR : 1na/1ns
U0 4L
B tr—" B Foy_tea_cest
v [ pesigus

T ) ter  CNT_MAX = 26'd13_809_000
ax
ey

cutpue 7301 led

led_light_cnt = 26'd0s
led_sracus = 8'BOCOD_0001:

»
-« synthesis
 compile
> 7L tpen Design Borkspace
¥ Smihesize
> TI tpen Deaign Horkspace
© ¥ Place and Route
 Device tap

M > [

L[] |V @oerrers M A0 critical vamises W) A& 26 samings /) 0 35 nfos  [Hice L] [Bige 17

oex

[ 7.5-18
7.5.3 4m%
BRALATARIETT Compile fitfE:
(1) W& Flow HHY Compile H1TES;
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(2) A Compile A5 Run HITES;
Synthesis
’ Compile
Open Design Workspace
’ Synthesize
Open Design Workspace
Place and Route
Device Map
Flace
Route
Route Optimize

Eeport Timing

rvyFVvwvwvwvwyw

Generate Netlist
Open Design Workspace
Bitstream

' Generate Bitatream

7.5-19
7.5.4.TI249%R

TG Tools 3%#% User Constraint Editor(Timing and Logic)&& Mt TEAZEFR , Us
er Constraint Editor(Timing and Logic) %&#% Pre Synthesize UCE, W1 TFEIFf:

File Edit Process Window  Reports Layout Help
A = | F | lopen Compile Design (Pre UCE, RTL View) |
Block Editor Open Synthesize Design (Post UCE, Post-5yn TA, Tech View)
Navigator . . e
|j Power Calculator Open Device Map Design (ECE)
Files 7} Power Planner Open Place & Route Design (DE, Post-Pnr TR)
| 55N Estimator [l ‘timescale 1lns/1lns
e — y E “define UD #1
PG2K100-6MBG400 alyzer 5 O module  key led test
=] Designa(l Inserter L #(
3 = '
'3 key led ted /i Debugger i , parameter CNT_MRX 26'dl3_500_000
Zf Constraints (1) (3 Configuration Ir (
D constrs 101 o 1p Compiler input clk B
key led tes ) input rstn .
— -~ IF Packager 0 input kev N
Simulation (.

e _ |'f| Create Group Definition =
7 tb key led | 2 output [7:0] led
3 Compile Simulation Libraries
I0 State ! )z

Language Templates

| S —
7.5-20
Tools THAY User Constraint Editor(Timing and Logic),
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File Edit Process Tools Window Reports

Layout Help

O @ | Qb R[] B

Navigator O

| B b @ | A

Open Synthesize Design (Post UCE, Post-Syn TA, Tech View)

Open Device Map Design (PCE)
Open Place & Route Design (DE, Post-Pnr TA)

y_led_test.fdec

key led test.v X

PG2K100-6MBG400
[=| Designsil)
#2 key_led test(kxey led test.v)
Z¥ constraints (1)
D constrs_1(1
key_led test.fidc

= simmlation(l
42 tb key led test(:

12 output [7:0] led

e

3 EH module key led test
4 #
5 parameter CNT_MAX = 26'dl3_500_000
6 )
7 (
i input clk M
F g input rstn r
10 input key ,

17 1F

/freg and wire

7.5-21

T E#= User Constraint Editor(Timing and Logic)EIFR,

7.5.4.1.835h95R

reg [25:0] led light_cnt = 26'd0;

¥ UCE f5, %&#® Timing Constraints fFI%#E Create Clock INEAERTEN, EERT
AR @I port BINFFAT{ERIONR_EATER.

K e ey B e vy i o

o

42 key_led_test
9 1/0 Pores (11

B tets

B9 Leat celis (20

[ Create Clock

created.

F X Schematic Timing Constraints X [iadsion=g

-] “ E = & | create Clock - (Double Click Blank Area To Creat

Cilacks 4 Enable
Create Clock (0)

Create Generated Clock

Set Clock Latency (0)
Set Clock Uncertainty (0)

Creates a clock object
The created clock is applied to the specified source objects. If you do
not specify source objects, but give a clock name, a virtual clock is

X

o

Clock name:

Waveform

Peried:

Rise at:

Fall at:

Select an obiel

Source objects:

10.000 ns

0.000 ns

5.000 ns
10

Add this clock to the existing clock (no overwriting)

Command: create_clock -peried {10.000} -waveform [0.000 5.000}

[

Clock name

Source object:

Tcl Console* Messages Log*
| &= | k&=
I/0 HAME . 1/0 DIRECTION L0C BANK VCCIo IOSTENDARD DRIVE EMOS_FINGER  NMOS_FINGER  BUS_KEEPER
1 ® 1ea[n OUTPUT
2 @ 1ed(e] OUTPUT
3 leqa[s) OUTPUT
4 @ 1edq) OUTPUT
s 0 1lears] OUTPUT
6 @ 1ed(2) OUTPUT

7.5-22
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TEHREPXIRT s, KEARTERER, NNt SEl, =i OK StIE—&KATHY
R, Reset EFZNMHE. BTN TEFR:

) Pango Design Suite 202225964 - D sdminydeskiaped v

View reyese  process fomls  Mana

| waterled water.pds (on PC-20200227DOAD) - o x

|
7.5-23
7.5.4.2 PTRLYTR
T UCE 5, %&#E Device Fi%iFE 10, IRIEREEMRIE 10 O EL.
h Pango Design Suite 2022.2-5P6.4 - Dy/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD) "
(&) H
Yassages® g B =x.00¢ nl

7.5-24
ERRIEEREY 10 D/, RERE, S%ak.fde X, STRAIR,
15558
1&1T Synthesize ;AEE LA TR AT LASEER :
(1) W Flow #HY Synthesize H1TEE;
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(2) A5 Synthesize My Run H{T4E;
5ok Synthesize 12B{FfE, SBEITEFR:

[+
+' Synthesis

" Compile
TI Open Design Workspace

L s Synthesize
TI Open Design Workspace

4 Place and Route

" Device Map

" Place

' Route

" Boute Optimize
L Report Timing
p Report Powe

P Generate Netlist

TI Open Design Workspace

J H
t R

Bitstream

’ Generate Bitstream

7.5-25
7.5.6.Device Map

Device Map FIEZ(FRARKEIRITISIEIEAEISHFRITE (LUT, FF, Camy

%) . 5
1T Device Map FAZBLATALATLASCHR:
(1) BT Device Map;
(2) A5 Device Map s Run;
5eAk Device Map 1##(Ffg, &I TEM:
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b
+" Synthesis

' Compile
11 Open Design Workspace

v Synthesize
11 Open Design Workspace

+ Place and Route

+ Device Map

Flace
' Route
+ Route Optimize
4 Report Timing

11 Open Design Workspace
Bitstream

) Generate Bitstream

7.5-26

7.5.7.Place & Route

/Efhsk (Place & Route) TRIBAFPLIRAMIELAIR, IHRIHRRHITIFRAIMER
k.

1&E1T Place & Route fFAEHLATIIVATLASEIR:

(1) B Place & Route;
(2) A5 Place & Route /5 Run;

5ER% Device Map B{F/E, SEEITEFR:

[s
+" Synthesis

& Compile
TI Open Design Workspace

+" Synthesize
TI Open Design Workspace

+ Place and Route

+" Device Map

4" Place

+" Route

+" Route Optimize
V Eeport Timing
[ 4 Report Power
P Generate Netlist

11 Open Design Workspace

Bitstream

} Generate Bitstream

& 7.5-27
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7.5.8.Generate Bitstream
Generate Bitstream 4L iHHIALTRIE, 1E1T Generate Bitstream fea LA T AT
LASCHR:
(1) BN Generate Bitstream;
(2) A5 Generate Bitstream st Run;
FoRLAE#ME, BRFELDRI . 151T Generate Bitstream, BJLAEEIFREINTEFRT

& 7.5-28

7.5.9. FERE BRI S
R Tools #&#E Configuration B(&E R LEA=EHR Configuration, $1FEF7R:

3 Tools | Window  Reports Layout Help

T4 open Design Workspace 3
Block Editor r
|j Power Calculator }mﬂ

¥) Power Planner

3] S5N Estimator Wam

; S5N Enalyzer v Wer
Inserter 4

.25 [Ji Debugger -

: [.oc

IF IF Compiler

IP Packager
od Dce

7 (] Create Group Definition

0T

A Compile Simulation Libraries =
10 State
Launch ELE Ctrl+l
Language Templates
|,

7.5-29
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B9 Tools THY Configuration %I,

FIFF Configuration JSEIEISEIE Scan Device BEEAITIIE Jtag SHE(E, ¥IIALHERL
Ih, 2B EAEEINFRESHERT LEXRN, HEBHEOERAaIsH Rt
SR, FRHINE BREE SRR INAYBCE XY

Fabric Configuration 2025.2 (on AT-5800)

File Edit View Operations Debug Help

Q Configuration Mode Right click to Add Device
n

or Initialize JTAG chain

o - j
I PANC
SPI Flash Configuration
AmFU Kesmaz
—file?— —file?
0
P
Device Properties - X
Operate Key and eFUSE
Property Name Value
Device 1D 0%00c01895 Assign New Configuration File I e
uID 0x000000014894262¢884a1..
Scan Outer Flash
User Code OxEEEEEEEE
Opsrate Cuter Flash Through FEGA
Instruction Register 1010111001
Stetus Register 0x001£££20 Set Device Properties

ax
ain = 74.13€7; diff = 0.152342

7.5-30
EXPIEEREREALR A, FIMZECEN Y, RN FRE R EERT=
PER, ARIERE program NEALASAHIN T EIF7R:

@ Assign New Configuration

Look in: D:\Users\Unitn i\Des. l\gensrate_bitstream o 9O O @ @ E]
g My Computer Hame Size Type Date Modified
Unitn i bak File Folder 2026/4/8 11:53
logback File Fold 2026/4/8 11:53
| ‘ Desktop ogbackup ile Folder 02874/
report_db File Folder 2026/4/8 11:53
D key led test.sbit 3.18 MiB sbit File 2026/4/8 11:45
10c0le9s - -
_45842bac
Effffff
.0111001
JOLEE£20
File name: key_led test.shit

Files of type: *.sbit

T4.1367; diff = 0.152344

& 7.5-31
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TEALR SR EN N EFR

Device Properties 3 x
Property Name Value
Device ID 0x00c01599
uIiD 0x0000000148842b2cB84al
User Code OxffffEFFf
Instruction Register 1010111001
Status Register 0x001£££20
Console

This device configure situation {dome bit): 1
COMMRND [Open config cable] execute successfully, takes 2.1 secs.
[2026.04.08 11:59:31]Finish program D:/Users/Unitn i/Desktop/2_T7_key_led_test/prj_tasks/pnr_l/generate_bitstream/key led test.sbit

7.5-32
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8.HDMI [G]I45E58

8.1.3E3E 7

LI BRY:

5eh% HDMI [BFASEES
SCIOINE :

Window11

PDS2025.2

TIESINCS
PG2K100-6IMBG400

8.2.3CH8 [RIB

HDMI 2—MEFABIAISECORA, sEBLRENHRERMMERARE RS
BTSSRI ZFESMES. YIBEEER, tWERN HDMI HEERFEHIINERE
DERER, HPEE=1UEEE (Data Lanes) LAR—MERAIETEEE (Clock Lan
e) . XLBEHRENME, BIRGEEUEEBEAER (MR, HKE) SElis (N8
mes. FPGA FFARMR) ZERKFFEENEL, Mgl DDC (ZEUEEE) f1 HPD (B
fERIEN) FHEEEENIGENIEEREENSMDIRE SERIRSEA.

HDMI [EERESEMmIMY, LR ERANESEN TMDS (F/IVUERESDES) B
AR, TMDS ROZINEEETESSENELE 8 MRIEEIRHIEA 10 (DBIEHEYF,
XM ENEEZEBNESARERFRMSSEIERREL, WMBEEB#HTH (EMI) |, Fi4
HERTE, HRESEKIEEEEE{hEeH EfmER.

LVDS ({REBEESES) EA—MsitsetiEEROWE, SERARIRFIERN
X, ENTEREETERRFETIES L LEEEMMERNERES, BIHEITIE
BUXFIRE 2 BB EERAMMBERTS. XiESEMEXE SRR THEEN,
NINEFFENRRESERERTRRSE, MEEuRiR R8PS B AR
iH. IEERIL, LVDS BESTEIR(RAYEE RIS FCIIER SN (Gbps) RUEUREHIER
F, FERRSREIIFENESY, STRIERT 7 = iasiN = et e A e 2K,

8.2.1. B RIRIE

TEFRR— 8*3 G=NEH, BHh8MEFRF—MEER, BREGRIHEESRR
ERENEIERIEPRSHNINFZEN RS, NE2IG, NERIT, REPE=LAEN
7" FRIRE.
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B 8.2-1

LAEERGI, 8178 MEER, BER—ITESHNER, KT —11E5Em, B
EIFERKSE 8 1TEURRYE R, Pk 7 —MNEERIEIRER T, — M EEEFRA—58—
1, ERERRRIEFTHINEFERAMER, Al 1920%1080P X, FE | (TBRGE=ES 192
0, —HBBUTH 1080 17,

BNMEERNGRERIE, MNEMEERNEE. ENRGRERMSILA: RG
B888, RGB HBIMLE: LLIRGZ G, 15 B, 888 25 R. G. B 5IH 8vit, tHFiE R. G.
B 8—&J¢HE 28=256 KA, ®IY RGB =B8N ARAS, —MEELRZSUIER 24
1Y 256%256%256=16,777,216 &,
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8.3.420%%
TRERSZE O R

i /O B fEiR
sys_clk input 1 AT
i rx_tmds clk n input 1 HDMI Z5 BT N i
i rx_tmds clk p input 1 HDMI Z5 AT P im
[2:0] i rx tmds data n input 3 HDMI_IN INZESEUE N im
[2:0] i rx tmds data p | input 3 HDMI_IN BIANZESEIE P im
hdmi_rx_hpd output 8 HDMI_IN HPD {55
i2¢_scl inout 1 IIC CLK{ES
i2c_sda inout 1 IIC SDA{ES
hdmi_oen output 1 HDMI_TX HitH{FEREES
tmds_clk_n output 1 HDMI Z5 AR N i
tmds_clk_p output 1 HDMI Z55 AT P i
tmds_data_n output 3 HDMI_IN fiHHZESEEE N if
tmds_data_p output 3 HDMI_IN fiHZESEUE P i
[4:0] led output 5 HDMI_EDID K7
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8.4. THZi5AR

HDMI RX 3§\ 12C B4

LOOP_TOP

‘ pll_sys By

v V—J i ‘ v

{BRRTS EDID

EDID ROM ER S8 HIES
A
v s
RESHOR 11

tmds_input_data_serdes & i2c_slave_edid 12C MHLIEH
F¥Ei% 10bit 2

v

ABMITF ‘

channel_alignf#/Ri@i8 e){R#} ‘

v

#5388 TMDS 10B/8B #2553

v

{REDIRIR

tmds_input_clk_serdesH2EX
1x/5x REESH

tmds_encoder x3 TMDS
8B/10B 4&83

v

outputserdes F BB S
Rix

v

HDMI TX fith (TMDS
Data/Clk)

& 8.4-1
FUEAELS, WMAMER HDMI ixO80 TMDS Z45ES#HN tmds_input clk_serdes,

PG ERATER pixel clk (74.25 MHz) FOSEREBITAIER serial clk (371.25MHz) , phaseali
gn XIEEK 10-bit BBITEUENIT bislip STERRVE, FHIRERRIFILERREIEN 1
0-bit A3F, XITFFHY 10-bit EFEEN tmds2rgb (decoder) , 8 24-bit RGB {&ELIKR
B /EBEES. channel fifo_10to10 AJ7ERERATEFFIRME FIFO, EMAIFHEIEN. rgb2tmds
& RGB BEEFHIZA 10-bit TMDS FTEUE, AEBERA tmds encoder F8A% 8b/10b
YR8, outputserdes {FFFHITHY 10-bit ZHBTE serial clk EER{TH, 3Kz TMDS HiH5|H
FERE HDMI BHH(SE, i2c slave edid i@id 12C R2&kME ARt EDID ROM, RE H
DMI [RIREMNSHRSHE, M FAREIRIER.
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8.5 X EBtEIRIREE

edid &R

‘timescale 1ns / 1ps

module i2¢ slave edid(

ER

input
input
inout

inout

wire clk, /I System clock (e.g. SOMHz ~ 200MHz)
wire rst_n, /I Active low reset
wire i2¢_scl, // 12C Clock input

wire i2¢_sda, // I2C Data inout

output wire [4:0] dbg led // Debug LEDs

1

// 12C Signal Debouncer & Edge Detection (CRITICAL for slow I2C rise times)

1

reg [4:0] scl_filter;
reg [4:0] sda filter;

reg scl _clean, sda clean;

always @(posedge clk or negedge rst n) begin

if(!rst_n) begin

scl_filter <= 5'b11111;
sda_filter <= 5'b11111;
scl clean <= 1'bl;

sda clean <= 1'bl;

end else begin

scl_filter <= {scl_filter[3:0], i2c_scl};
sda_filter <= {sda filter[3:0], i2c_sda};

/| R 5 8 (100ns) FREAIATEEFEEE, TRTREERESER

if(scl filter == 5'b11111) scl clean <= 1'bl;
else if(scl filter == 5'b00000) scl clean <= 1'b0;

if(sda_filter == 5'b11111) sda clean <= 1'bl;
else if(sda_filter == 5'b00000) sda clean <= 1'b0;

end
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end

reg [2:0] scl _1;
reg [2:0] sda_r;
always @(posedge clk or negedge rst n) begin
if(!rst n) begin
scl r <= 3'bll11;
sda r <= 3'blll;
end else begin
scl r <= {scl_1[1:0], scl clean};
sda r <= {sda 1[1:0], sda_clean};
end

end

wire scl rise = (scl_r[2:1] == 2'b01);
wire scl_fall = (scl_r[2:1] == 2'b10);
wire sda fall = (sda r[2:1] == 2'b10);
wire sda rise = (sda_r[2:1] == 2'b01);

// 12C Start and Stop condition detection
wire start bit = sda fall && (scl _r[1] == 1'bl);

wire stop_bit = sda rise && (scl _1[1] == 1'bl);

/I State Machine encoding

localparam S IDLE = 4'd0;
localparam S DEV_ADDR = 4'dl;
localparam S ACK1 = 4'd2;
localparam S REG _ADDR = 4'd3;
localparam S ACK2 = 4'd4,;
localparam S WRITE = 4'd5;
localparam S ACK4 = 4'd6;
localparam S READ = 4'd7,
localparam S ACK3 = 4'd8;

reg [3:0] state;
reg [3:0] bit_cnt;
reg [7:0] shift reg;
reg [7:0] addr reg;
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reg is_read;

wire [7:0] rd data;

/I
// ROM IP f§l{t,
/I
EDID EDID inst (

.addr({2'b00, addr reg}), / input [9:0] (B{SI&h 0 1E% 10 {1

.clk(clk), // input
1st(~rst_n), // input BBEEN
.rd_data(rd_data) // output [7:0]

)

reg sda_en_reg;

reg sda_out reg;

/| EFIRERUASES, sSIFEEEIE ROM FRISRIECFZ

/I SCL ZMRBHEIEAULKES, ROM RIEHESRA 1 cycle(20ns) HYFFFETE]

/1 1XAS 20ns HAE) 12C BHMETHREF(EREASKN), 7TERE

wire sda out val = (state == S READ) ? rd data[7 - bit _cnt[2:0]] : sda_out reg;

/I 2C WIRZEFFIRE(Open-Drain)iii, RBEKzN 0, SN ERFBEAIS 1
assign i2¢_sda = (sda_en reg && (sda out val == 1'b0)) ? 1'b0 : 1'bz;

always @(posedge clk or negedge rst n) begin
if(!rst n) begin
state <= S IDLE;
bit cnt <= 0;
sda_en_reg <= 0;
sda_out reg <= 1;
addr_reg <= 0;
is_read <= 0;
shift reg <= 0;
end else begin
if(start_bit) begin
state <= S DEV ADDR;
bit_cnt <= 0;
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sda_en reg <= 0;
end else if(stop_bit) begin
state <= S IDLE;
sda_en reg <= 0;
end else if(scl rise) begin
if(state == S DEV_ADDR || state == S REG_ADDR || state == S _WRITE) begin
// sample on rising edge for receive
shift reg <= {shift reg[6:0], sda r[1]};
end else if(state == S_ACK3) begin
is_read <= sda r[1]; // SCL rise on ACK3 (master ACK/NACK)
end
end else if(scl fall) begin
case(state)
S _IDLE: begin
sda_en_reg <= 0;
end
S DEV_ADDR: begin
if(bit_ cnt == 8) begin
if(shift reg[7:1] == 7'h50) begin // 0xA0 Fk
state <= S_ACKI;
is_read <= shift reg[0];
sda_out reg <= 1'b0;
sda_en reg <= 1'bl; / A4 ACK
end else begin
state <= S IDLE;
sda_en_reg <= 1'b0;
end
bit_cnt <= 0;
end else begin
bit cnt <= bit_cnt + 1;
end
end
S ACKI1: begin
if(is_read) begin
state <= S READ;
bit cnt <= 0;
sda_en reg <= 1'bl; // [G%EH sda out val EEAEIE

end else begin
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state <= S REG_ADDR;
bit cnt <= 0;
sda_en reg <= 1'b0;
end
end
S REG_ADDR: begin
if(bit_cnt == 7) begin
addr_reg <= shift reg; // Safely use the shifted byte
state <= S_ACK2;
sda_out reg <= 1'b0;
sda_en reg <= 1'bl; / Z&H1 ACK
bit cnt <= 0;
end else begin
bit cnt <= bit_cnt + 1;
end
end
S ACK2: begin
state <= S_WRITE;
bit cnt <= 0;
sda_en reg <= 1'b0;
end
S WRITE: begin
if(bit_cnt == 7) begin
state <= S_ACK4;
addr reg <= addr reg + 1;
sda_out reg <= 1'b0;
sda_en reg <= 1'bl; // AH ACK (AJE#(F)
bit cnt <= 0;
end else begin
bit cnt <= bit cnt + 1;
end
end
S ACK4: begin
state <= S_WRITE;
bit cnt <= 0;
sda_en reg <= 1'b0;
end
S READ: begin
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sda_en reg <= 1'bl;
if(bit cnt == 7) begin
state <= S_ACK3;
sda_en reg <= 1'b0; // FEHY SDA FFFEALEIN ACK
bit_cnt <= 0;
end else begin
bit_cnt <= bit cnt + 1;
end
end
S ACK3: begin
if(is_read = 1'b0) begin / EHAHT ACK
state <= S_READ;
addr reg <= addr reg + 1;
sda_en reg <= 1'bl;
bit cnt <= 0;
end else begin
state <= S _IDLE; // F# NACK
sda_en_reg <= 1'b0;
end
end
endcase
end
end
end
/1
// 12C Hardware Debugging via LEDs
/1
reg has_start = 0;

reg has addr = 0;
reg has read = 0;
reg has_ack = 0;
always @(posedge clk) begin
if(!rst n) begin
has_start <= 0; has_addr <= 0; has _read <= 0; has_ack <= 0;
end else begin
if(start_bit) has_start <= 1;
if(state == S_ACKI1) has_addr <= 1;
if(state == S _READ) has read <= 1;
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if(state == S _ACK3 && is_read == () has_ack <= 1;
end
end
// led[4]=SDA level, led[3]=Host-ACK, led[2]=Read, led[1]=AddrMatch, led[0]=Sta
rtDetect

assign dbg led = {sda clean, has ack, has read, has addr, has start};

endmodule
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& 8.6-3
LB FPGA B9 HDMI_OUT #iHAIE &,
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9. 5 JA[OIAEIE
9.1.3C38/E Y
SCICERY:
Sehk HDMI [E3ASCES
SCIOINE :
Window11
PDS2025.2
FIESINCS
PG2K100-6IMBG400

9.2.3C88[RIE

AL STEFIF FPGA SCIIXY ES8389 iSMRESIURARIDES (Codec) HITEEIEH.
BITHEET 12C NSESRREZENET 2S WEESIEUEEE, STIEIIEE
SHLHRE (ADC) S/EEMRK (DAC) .

EIESEBARPELVELWAEINRAFERN, M FPGA {FAEFZIE88,
TR ERMEX RSB ERN. AT R ES, WREIRE. EFERE
=MZOTE. REERRE THIEAESRASER, BE 48kHz FREREUBEA
BERTHSEE; SUAENIRE TIRIEMANEE, ASCINRARY ES8389 gEHEtk AR
FESNESTE. XUESNRERREESHREFES, M/ FPGA REEETLIE
B FS.

ES8389 B—Fki=ttee. (RIFEAESIRIRIDES (Codec) , BERAFIDEEERE
NHARSHFHRMEE AR, 1Z0H NSRS T SRS HEERIEEGRI%ES (ADC)
FIEUEEEIRES (DAC) |, SOFESUERIFE, BRTEMIVERIRINEE, ES8389 MHRETH
IRTRIBESIUARS (PGA) MRIEEEZRNRERE, BEBIIHEEIERXSSHITHIL
K. HRGWBEFREEMNSMEFEOER, FEMA FPGA SRARSMEFRIRITHHE
TR,

FPGA 5 ES8389 Z[EHNEEH EHEE I SuEEE Mo Ak, mES LA
. =HIBERA 12C Y, FPGA {EAFENIBIZEZ&HE R RENETFEE, SohlR
HRIRE, SERTREUMEHRMTIIE. SREENRA 12S (Inter-IC Sound) #R
ER%, XE—MEIRTHEFSMAERNELSTEO. & 2S T, MCLK £
HEREhSE, BCLK IKENNEUEER, M LRCK NHERURHERNERESEREAR
BEE. FPGA WIFEHEHIXLHINNFRR, 7RSS EIRR A AEERE
Z &R,

EUAEER (Loopback) SEIEEAEBEEMARRENNGE, HSFEREE 7 MEHL
ANEISFANEB SIS H SRR, 500, JNEPETRMAEIE S a5
A ES8389 B9 ADC #HHaAEFiR, FPGA SCRHERIIXWERITHIBRHEERRAFITE
E. £ FPGA HEB, FRETLHESHITEIEE ARSI\ GRINESMEEE, MEE
T 12S AiEinEEUREERETXR ESS389 B9 DAC f&th, BfFE, RidiEivEl=
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ERIEE. 2S BFIRERLAR PCB (ES5RMRNRITKTE.
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7, EWAEESIEND 1 A7, (SR (SNR) g ERREY odB, Elt, SHRESIE
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FEEURER (DAC) un, EMCRIRENAIIA—M B IR, DAC 1RIEMANRIEN
Fiwie, FEREFEXNETAIMEEREE. BTENSIERSEEHN, BRI
SSRYIEMAEHIRATEG, 87T AENEMENIER. A TERREENRERH,
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9.3.&0O0%51%
TEESRE O R :

i ] 1/0 (A A
sys_clk input 1 R4
key input 1 SIEREES
58389 scl inout 1 2C E17RTEhEE (SCL)
58389 sda inout 1 2C B178ERE% (SDA)
es0_melk output 1 128 RGE5ArdEh (MCLK)
sclk output 1 2S fifg#P (BCLK)
Irck output 1 128 FEETIo AT
esl_sdin input 1 12S ADC #UENIZED
esl_sdout output 1 12S DAC #iEHIHEO
adc_dac_int output 1 SRRIESFIRES I,
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9.5 CHtERI AR
voice loop.v t&R

module voice loop(

input sys_clk,
input key,

inout es8389 scl,
inout es8389 sda,
output es0_mclk,
output sclk,

output Irck,

input esl sdin,
output esl_sdout,
output adc dac_int

wire locked, es8389 init, clk 12M, clock i2c, test key;

wire esl dsclk, esl dlrc;
wire [15:0] ldata, rdata, rx_data;
wire rx_| vld, rx_r vld;

reg [7:0] i2s_div;

assign es0_mclk = clk_12M;
assign test key = locked & ~key;
assign adc dac_int = es8389 init;
assign sclk = 12s_div[1];
assign Irck = i2s_div[7];
assign esl dsclk = i2s div[1];
assign esl_dlrc = 12s_div[7];
PLL u plI(

.clkinl  (sys_clk),
Jock (locked ),
.clkout0 (clk 12M)

always @(posedge clk 12M) begin
if('locked) i2s _div <= 8'h0;
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else i2s div <= i2s_div + 1'bl;

end

ES8389 reg config ES8389 reg config(

.clk 12M (sys_clk ),
Istn (test key ),
.i2¢_sclk (es8389 scl ),
.i2¢_sdat (es8389 sda ),

.reg_conf done (es8389 init),
.clock i2c (clock i2¢ )

pgr i2s rx #(16) ES8389 i2s rx(
1st_ n (adc_dac_int),
.sck  (esl dsclk ),
WS (esl _dlrc ),
.sda  (esl_sdin ),
.data (rx_data ),
dvld (rx 1 vld ),
rvld (ix rvid )

i2s_loop #(16) ES8389 i2s loop(
1st_ n (adc_dac_int),
.sck  (esl dsclk ),
.data (rx_data ),
dvld (rx 1 vid ),

xvld (rx r vid ),
JIdata (Idata ),
.rdata (rdata )

pgr i2s tx #(16) ES8389 i2s tx(
1st_ n (adc_dac_int),

.sck  (esl _dsclk ),

WS (esl _dlrc ),
.sda  (esl_sdout ),
Jdata (ldata ),
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1 req ( ),
.rdata (rdata ),
.r req ( )
)i
endmodule

TREER voice_loop.v EBENMFEIMEIRTEIZOMEA. EREEFRREER
BEh. SA0ZIE. 2C FHES[ITHREUR 2S SR RKUATEIRESHHIRE—IE,
ASCHIRR R IZE e N A S RE. AR BEEIENA5 5158

PLL §#E3 (4£R% MCLK): B5TBIIAER PLL 1P BHHUBINHMENNRFRTER (sys_
clk) FAEREINE BE LT clk_12M (12.288MHz), XPMIHRIEE es0_mclk EH
KRIXLE ES8389 B A NEMSEIREATER, EA— 8 (UMERIMTEES i2s_div LA 12.
288MHz JEIEARMIITEL, i2s_div[1] SEELT 4 D8R, F=AESRERA 3.072MHz RYZATEH

(XIRL sclk/es]_dsclk) , FAFHE 12S SUSSIEIRAXR I TRRBALTIA. 2s_div
[7] SEBLT 256 050, FEEESRER/D 48kHz AUMAEARTER (XYWL Irck/esl_dlrc) . 48kHz XJ
NEFEMHRERNSERE 48kHz RiFR, HRTROSAEFBEEMGREER. YntE
SHISIRHEE: assign test key = locked & ~key; FIFHT PLL IEEEGNEHY locked (BiE
55) fIRRLR key 45 12C IHIESIRML SIS RERE, 128 BWRRIFETER: assi
gn adc dac_int = es8389 init; AMERES T ES8389 FTEJL T 12C HEFESHEESENG
FTREEHATLIFER. ERTREZIEE 12C BCERR(ES8389_reg_ config)fit AYSSHAR
& es8389 init IELRTY adc dac_int, {EESEEMER, BEMI pgr i2s rx. i2s loop F pgr
_i2s_tx HREREERE ade_dac_int YEAMBAINERSIE (rst.n) .
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