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RHETHE Wwindows &{EZR%
ADS ZETE.OEM Z&8TIT A .PDS FigTH windows 7,10,11.

1.2.1.3. REERE

FrEIRARI R —B, —igith, BIaNPDS_2022. 1 MRAN TG R4 R EFEC:\pango\PDS_2022.1 (FR¥42RIA
ZERER), BEEREEXRERRRIRBEATERN P XHEHRER. RERETRE, SELAMREFX
BoiRmikiEF X PangoDesign Suite2022.1; £ F X 8 Pango Design Suite2022.1 X#X b a3
PangoDesign Suite, ZA-EI#FH HEES L Uninstall, Z2FEHi¥4 Accessories AREEIAE Documents,
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1.2.1.4. REERF

BAXTENKAERSNYE, SNRSREB U= — LA, ERTELRMENERESARES
5;
WELZECAPHNLERERF Setup.exe, BHLERRE:

% Setup.exe

1.2-1

BoREkEREHNARAENT:
g_', Pango Design Suite 2022.1 Setlllph)” - — o X

Welcome to the Setup Wizard

Setup will guide you through the installation of Pango Design
Suite 2022, 1.

It is 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.

L Next> | Cance

1.2-2



WEARS: /NIRES FPGA MSB8: 17665247134

M “Next” , BEEEFoCHEE:

‘Q Pango Design Suite 2022.1 Setup == X

License Agreement - n

Please review the license terms before installing Pango Design Suite 2022. 1. =9
Press Page Down to see the rest of the agreement. A
PANGO !

END-USER SOFTWARE LICENSE AGREEMENT |

YOU MUST READ AND AGREE TO THE

TERMS OF THIS AGREEMENT BEFORE ANY LICENSED PRODUCT CAN BE
DOWNLOADED OR INSTALLED OR USED, BY CLICKING ON THE T AGREE™ BUTTON
OF THIS AGREEMENT, OR BY DOWNLOADING, INSTALLING OR USING A LICENSED
PRODUCT, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND CONDITIONS
OF THIS AGREEMENT, IF YOU DO NOT AGREE WITH THE TERMS AND CONDITIONS
OF THIS AGREEMENT, THEN YOU SHOULD EXIT THIS PAGE AND NOT DOWNLOAD

If you accept the terms of the agreement, dick I Agree to continue, You must accept the
agreement to install Pango Design Suite 2022, 1,

1.2-3

IEFHESOIINY, R | Agree” 1, MNGERREISEHE, T TETR, BAREKREZER
C:\pango\PDS_2022.1, BXEARNKER, EEAEEXREBERFTIRBEAERN DI XHNHHKT
o
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Q Pango Design Suite 2022.1 Setup

Choose Install Location -
Choose the folder in which to install Pango Design Suite 2022. 1.

o
B e i

Setup will install Pango Design Suite 2022, 1 in the following folder. To install in a different
folder, dick Browse and select another folder, Click Install to start the installation.

Destination Folder

:\pango\PDS _2022.1

Browse...

Space required: 4.1 GB
Space available: 7.1 GB

< Back Install Cancel

1.2-4

BELRE “Install” , MBI ZERE.
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— .
Q Pango Design Suite 2022.1 Setup —

Installing
Please wait while Pango Design Suite 2022, 1 is being installed.

Extract: grid_data. txt

Extract: sc_data.txt... 100%

Output folder: C:\pango\PDS_2022. 1\arch\vendor\pango'\arch'\cdt\bitstream\Compa. ..
Extract: grid_data.txt... 100%

Extract: sc_data. txt... 100%

Output folder: C:\pango\PDS_2022. 1\arch'vendor\pango\arch'\cdt'\bitstreamLogos
Output folder: C:\pango\PDS_2022. 1\arch\vendor\pango'\arch'\cdt\bitstream\Logos...
Extract: grid_data. txt... 100%

Extract: sc_data.txt... 100%

Output folder: C:\pango\PD5_2022, 1\arch'\vendor\pango\arch\cdt\bitstream\Logos)... |

I
[+7]
b

Next > Cancel

& 1.2-5
MOFHETMEELRFTRE, /il “Finish”, 255k,
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g_l, Pango Design Suite 2022.1 Setup —

Completing the Setup Wizard

Pango Design Suite 2022. 1 has been installed on your
computer,

Click Finish to close Setup. i

B 126 N |
REERGE, SIETERRELEEITE veredist_VS2017.exe, BN IIAZES N EEREINIZITERA
BEIZfT PDS, i "R IRHMTRE, EENZ A EREIETENLTEBRRE, mF "&" RAF#
TRET, (MEREXMER, TTURE)
A MREARHE, BIATE "B #iTRE, SNTIEESE PDS TiEiET,

_;; Pango Design Suite 2019.3 Setup 22

ImEEycredist V5201 7.exeld 7

[ 2o || =m |

1.2-7
RE R HABTERRAE, EEREWFUERFNEY, RERREREAHTRE.
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&

'ﬁ Microsoft Visual C++ 2017 Redistributable (x64) - 14.15.26... | = | = |.EE-|1

Microsoft Visual C++ 2017
Redistributable (x64) - 14.15.26706

&

R A AR
MICROSOFT VISUAL C++ 2017 RUNTIME

LT A £ 3 2 Microsoft Corporation ¢ 2 #5ER7E AT Microsoft =B 44
8 S5 EERRANN . RESFIERT LM BEFTHERATH _

ataF AR iT AT AR E R EE AR AT EA TR AN AR A A B SRl L

[ RS e SR A)

1.2-8
KRR ERET "KA" TR,

Microsoft Visual C++ 2017
Redistributable (x64) - 14.15.26706

ea=124%

1.2-9

MEZEE, SIRTEAFTELRE USBCableDriver, &kt "&" , BNTIRES M Tz LA IEEER,
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P
Q Pango Design Suite 2022.1 Setup —=

Installation Complete i '

Setup was completed successfully. =
W] pango Design Suite 2022.1 S...
EFEFTEUSB Cable Driveri3?
20 =0
AW, Dangomicra, com I
< Back Finish Cancel

E——m—mvrmwm-mv—mﬂ—m.

1.2-10

REREARSBFREAME:
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R R ERS

Fl A R R R0

ARy nesn

BHE FRET—5" -

, P TTTTI eI eI e e T e s T TS

1.2-11
R T8 BARKKHEFFIMNAE, /L "BESXMMN, AERE" T—
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RS REAS
YN

£
4

— %ﬁiis EEFLL TR ERREEhW, FERRNFE
S22 Fii Page Domn Mo
~a
IMPORTANT WOTICE: PLEASE READ CAREFULLY BEFORE
INSTALLING THE RELEVANT SOFTWARE: |
This licence agreement (Licence) is a legal agreement
between wou {Licensee or you) and Future Technology
Devices International Limited of 2 Seaward Place,
Centurion Business Park, Glasgow G41 1HH, Scotland (UK
Company Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor(Software).

ra

BEAE) FTEN(E)

iﬁﬁ%""ﬁ”‘ﬂm{ (D)

=
i

< F—#@®) | AN >

1.2-12
/n\a-:l "5 " ’ TUESZHEE}]$EFE’] J Ao
iﬁ%@ﬁﬁﬁﬁﬁﬁ%ﬁ@

EEfERARERDEFZEMS

HEHEY, ERIEAE T RS -
}E?%"Tluﬁm%ﬁ%@httﬂrﬁﬂl SRR =R,

EEhiEFE #E
/' FTDI CIM Driver Pa .. BJUI{EAT
\/FIDI CIM Driver Pa .. BJUI{EET

1.2-13

-10 -
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THRERE, SRTIEEEERK ParellelPortDriver,

- 11

P

£
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—
Q Pango Design Suite 2022.1 Setup == [

Installation Complete
Setup was completed successfully.

A

[

Pango Design Suite 2022.1 S..

EE=F=EParellel Port Driveri=?

AT .[l-_‘lﬁ'_}"ﬂ'li.:r 0.com
< Back Finish Cancel
¥ w —_—
1.2-14
\ ol = [rmp
RiE "R HITHORDRERRR,
Q Pango Design Suite 2022.1 Setup —= 1
Installation Complete =~ n
Setup was completed successfully. =g
InpOut Installation X

Successfully installed and opened
64bit InpOut driver InpOutx64.sys.

WWW, pangomicra, com

< Back Finish Cancel

1.2-15
RRURAT WE, AREE, EEE BN TER:

-12-
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Ith

[Pinieje)
51
1.2-16

13-
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1.2.1.5. License XBX, FIZEERE

MU= EESS, Pango Design Suite EE License XA BEIEHEFER, HR%E Lite lRARMUTLE
License, License 3244 0T BX Z 48 X4 [ & 3¢ 25 AR 3R BX.,
AERRERARERATFRIBESZIF Verilog, H#FH VHDL BEFH X VHDL B IRA
ABLEEE license X4, BINFE PDS MUREBRTHME T license XHEFM license X4,
BB EITHETEO(Win+), BEEEORBA sysdm.cpl AREE ERXABERANEESR, A
EREHRETE, #TgE,

I oo FERSINEFE
ERlER

1.2-17
YEERTFRAFESE

e - - ———ry
[ iEns B P
| SHEASHEN, SAENEERSSR,

[
1 e
F ossm, sy, wesE, URENsE

e

i gEE).

i[
| mrEETE

SERHPIREN S E
ic
1| ZE(E)..
2
I ]

3 = M 2 {7 SR e o

ig&(l)...
[ masmse. |

iE BiH

1.2-18

-14 -
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1.2.1.6. PDS license FIETEIRE

#PDSlicense 34 279: D:\pango\license\pds_node-locked.licEiZi&E
KiETE:
TE

£: PANGO_LICENSE_FILE

{&: D:\pango\license\pds_node-locked.lic

i
el

RimiE X
HEE W WR RERP e

EHTAZHEN, REAFHEERER.

iz
HENE, MR, AFEE, LRENAE

RE(S)...
SR
P RE
SHEFWFEXNSEmEE w EFEE(U)
5 =8 =8
REE.. LM_LICENSE_FILE D:modelsim_dix64_10.6c\LICENSE.TXT
OneDrive CA\Users\w\OneDrive
BEFISERE PANGO_LICENSE FILE Di\pango\PDS-5CBAEFD7617F lic
ESRSE. RN ER Path C\Users\w\AppData\Locah\Microsoft\WindowsApps;;D:\modelsim...
SNPSLMD_LICENSE FILE D:\pango\Synopsys_SCBAEFD7617F txt
TEMP C\Users\w\AppData\Local\Temp
RE(T).. ™P CAUsers\w\AppData\Local\Temp

REE(A)

1.2-19

MRFEAFRIRERHZHEE M License, X F B R &Ktap-windowsi 4 HF Z/EA R AREMEIAM £
, BRI T ARR:

() tap-windows.exe

1.2-20
REE1T, 2EMRFFERIN.

-15-
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B35 Next,

md5 | Agree,

TAP-Windows 9.23.3-1601 Setup

9.23.3-1601 Setup

later.

1.2-21

TAP-Windows 9.23.3-1601 Setup

License Agreement

Welcome to TAP-Windows

Thig 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.

Mote that TAP-Windows will only run on Windows Vista or

Cancel

Please review the license terms before instaling TAP-Windows

9.23.3-1801,

Press Page Down to see the rest of the agreement.

kap-windowss license

The source and object code of the tap-windowss project

is Copyright (C) 2002-2014 Open¥PM Technologies, Inc. The
MSIS installer is Copyright (C) 2014 OpenVPM Technologies,
Inc. and (C) 2012 Alon Bar-Lev. Both are released under the
GPL wersion 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 59.23.3-1601.

< Back

1.2-22

-16 -

I Agree .

Cancel



MEARS: /INEE FPGA HMEEif: 17665247134

—
() TAP-Windows 8.23.3-1601 Setup = X
Choose Components
0 PE N 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 installed locally.

Select components ta install: TAP Virtual Ethernet Adapter
[ TaP utilities
[ TaP sDK

| Description

Space required: 1.6 MB 1 y0UF MOUSE Over a component ko see its

Mullsoft Install Swsten w303

& 1.2-23

RIFFIN, R Next,

() TAP-Windows 9.23.3-1601 Setup
Choose Install Location

0 PE N Choose the folder in which to install TAP-Windows 2.23.3-1601.

Setup will install TAP-Windows 9,23, 31601 in the following folder. To install in & different
folder, dick Browse and select another folder, Click Install to start the installation.

Destination Folder

Browse...

C:\Program FilesTAP-Windows

Space required: 1.6 MB
Space available: 42.9 GB

Mullsaft Inskall Swstem w3.03

< Back Install Cancel

B 1.2-24
TRERRIFBIA, 2F Install, EFRETH.

-17 -
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Completing TAP-Windows
9.23.3-1601 Setup

TAP-Windows 9.23, 3-1601 has been installed on your
computer,

Click Finish to cose Setup.

1.2-25
mEFinish, b, £EZ K.
RS EEE, ENEER T ETAP-Windows Adapter V9, W&,

v @ REEES
¥ Bluetooth Device (Personal Area Network)
¥ Realtek Gaming 2.5GbE Family Controller #2
I'.j‘ TAP-Windows Adapter VO |
@ WAN Miniport (IKEv2)
i WAN Miniport (IP)
5 WAN Miniport (IPv6)
i WAN Miniport (L2TP)
@ WAN Miniport (Metwork Monitor)
i WAN Miniport (PPPOE)
5 WAN Miniport (PPTP)
i WAN Miniport (SSTP)

1.2-26

-18 -
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TAP-Windows Adapter V9 [E#E x

za [ BB |moEs wEss =4

REEEETEA TR, EEIRHEENEE, ASES i

-

| DEETHE
P EEE: E@l
| & [F4a0DA47DT2
I Media Status
AbIY  FEEN

Lare

MNon-Admin Access

1.2-27

EFEB MR, H¥E MAC Address BIE KK Lincese XERB R E N FER &,
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1.2.2.PDS TEMEMH

FLARREERN (PDS RIEFEAFM) X, HRHZEBER doc XHXET
{Pango_Design_Suite_Quick_Start_Tutorial.pdf) #1 {Pango_Design_Suite_User_Guide.pdf),

-20-
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2. Modelsim BI{EH 1 do X4 RS

2.1,  ZREHN

I EHN:

T & Modelsim MEARERAZE, T do XHNES, REHEYE,
SMvE7 N

Window11

PDS2022.2-SP6.4

Modelsim10.6¢

2.2. ILNRE

% Modelsim IHLHEEE— do X, XESRBEN, RFIETIXD do XHHAB T BHRTE
THFFEHS, NTMEZERSESEMHENNE,
2.3. EOSIR

X
2. 4. Testbench ¥R E

Testbench MHHIMIBEMES NER, LRNFMHERIBEBA, DUENK., BARN LREEMR
Lo, THERKRERMNEE, AERFERRSNEN. AUERRKIERNNZITIZEERTESE, XE52H
HEXRKIE, A8 2ENERNERERESHERR, ZoILUEE Testbench XM, B2, EEXE—=, BEA
HE®E T REEHEA 80% LRI, M THUIREMBEELMRNNF T, EEHERERRS, TREEARAKE
.

ETENE Testbench WEARRE H3%:

‘timescale Tns/1ns  %iEG) F— Tns RREEMNA 1ns, EZA Tns ZRNEREER 1ns TR
2, W B REELL B BB BTN, BB B RRETIRFERMANKNE, HEaEERRIEERNR/NIE,

#10 RRER 10 NEAIBTIE, ELi timescale Tns/1ns, #10 &/RZEHF 10ns,

initial  XWMESEHTHEL, ASPITIR

{$random}%x, F/<HEHLEX[0,x-1]Z BB F, x FIEEE, IR E$random%bx, M 2[-(x-1),x-1]89%L,

$display TENMER, BT,

$stop HiEHE,

$readmemb BN R £,

$monitor AEMES, BFRENHFELEN IELZSRETEK, $monitor HRATEHNERETNEHER.

BMANES—HAreg €EX, AEELEA always REREBEEINE, HH—KEE wire 5| HENT],

Blan 4 B ER, always#10 sys_clk = ~sysclk; FRE 10 NEMANEHBIE—X, MR EEAMZ ns, 3
M2S 10ns WE—IR, IREM T 50MHZ B98tsh, FHAR 20ns,

-21-
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ETIXRAEE—1S5EH testbench, N TFFAR:

“timescale 1Tns / 1ns
‘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;
#2000
$display("l am stop"); //
$stop;
end
always#10 clk = ~clk;//20ns 50MHZ

led_test

#(

.CNT_MAX (10)
Ju_led_test(

.clk (clk ),// input

astn (rst_n ),// input

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

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

end

always@(posedge clk or negedge rst_n)
if(Irst_n)

begin

-22-
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data <= 8'd0;

else

begin

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

end

endmodule

RBE—TEXTHENNERMMBE, 99 Ins; F_ITREX T ENEIESE UD, TIRFEDN AREB IR
. % 10-18 T EM MM THIRK, F R 2020ns FA$display ITENHEEHENZER, Z2EELE
HE, T8 $stop IXZREEFHE, FRREERME, RJLUEBE run 5K EETHE. 5 19 178 10ns #
¥—IR, THT7 50MHZ B e B4 A, 21-28 17646 7KK TIE R, AXRMAEENN, ZRBEEXHER—KRIY
18] 33 46 B9 BUR Se A — IR BB AL, M SEEL 7R IK KT, 30-32 F7 A $monitor K5 led TE, —BREFMITENHE R,
% 34-42 TEZRFENRNEURFITENE K, ZERNNARME random REFIN I,

2. 5. Modelsim BY4% B

ZEAEENE Modelsim ERERB A,
YBRAMNEZI XS B EREMEMEAN IP &6, AN oJAEEITH Modelsim i@ T, AEHITHE,
BARSBUNTR:

-23 -
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M ModelSim DE-64 10.6¢

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

I Mew |: Folder B J Help m “ @ @ = H % e
Open... Source rE
Load b Project... |_|_ B |
ype a
Close Library... >
ord g #)
Import P Debug Archive... Library  SMODEL_TECH/. ./floatfixiib
Export L Library SMODEL_TECH/. . fieee_env
Saye Cirl+5 Library SMODEL_TECH/. . finfact
B A Library &MODEL_TECH/. . fmgc_ams
s Lbrary  $MODEL_TECH/../frnm
Report,., Library  $MODEL_TECH..foswwm
Change Directory... Library SMODEL_TECH/. . fsv_std
U= Sour=c Library SMODEL_TECH/. . fwhdlopt_lib
: Library  $MODEL_TECH../vital2000
5 Directory... =
iR Library ~ SMODEL TECH..fiece
Pobets Library SMODEL_TECH/. . fmodelsim_lib
Library EMODEL_TECH/. . fstd
Environment 3 Library SMODEL_TECH/. . fstd_developerskit
Library SMODEL_TECH/. . /synopsys
Page Setup... Library EMODEL_TECH/. . fwerilog
Print...
Print Postscript...
Recent Directories »
Recent Projects ¢
Close Window
Quit
2.5-1

REZ LA File->New->Library, $rZ2— 1N LIERE, —#REXNE A work, B4 Modelsim 27 #SEX N
work T E I, FTLAE—IRIZ1T Modelsim EAIFEHE—10Y work BB, IRITHKMEEL S work B TE
FEBY, WA TR

M Create a Mew Library x

rCreate-

" anew library
" amap to an existing library
* anew library and a logical mapping to it

—Library Mame: -
|wory

~Library Physical Mame: -
i |[work I

oK | Cancel |:

2.5-2
WA work, |5 OK BIT], FrZ e /e o AR BB work B9ZETE Modelsim 2@, #ETRFEIIRE,
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M ModelSim DE-64 10.6¢

File Edit View Compile Simulate Agd Library Tools Layout Bookmarks Window Help

e 7] Folder B || veb) | ezaan
Open... ] 3 ===
Load I :
- |Type |Paﬂ1
S Hheeny o Library D: fmodelsim fexamples fwork
Import b|  Debug Archive... Lbrary  SMODEL_TECH/../floatfixib
Export L4 Library SMODEL_TECH/.. fieee_env
Save CHrl+5 Library SMODEL _TECH/.. finfact
e Library SMODEL _TECH/.. /mgc_ams
Library SMODEL _TECH/.. frm
Report.... Library SMODEL_TECH/. . fosvvm
Change Directory... Library SMODEL_TECH/.. fsv_std
Gty Library ~ SMODEL_TECH/../vhdiopt_lib

Library SMODEL_TECH/. . fvital2000

Source Directary. ..
7 Lbrary  $MODEL_TECH/..fiese

Fiatasabs. Library SMODEL_TECH/. . /modelsim_lib
Library SMODEL_TECH/.. fstd
Environment 2 Library SMODEL_TECH/.. fstd_developerskit
Library SMODEL_TECH/.. /synopsys
Page Setup... Library SMODEL_TECH/. . fwerilog
Print...
Print Postscript. ..
Recent Directories L4
Recent Projects L
Close Windaow
Quit
2.5-3

7 £ File->New->Project, S22 T g,

M Create Project *

—Project Mame ‘

|teat]

— Project Location 1

!D:fmndelsimfexamples Browse... |

—Default Library Mame

[work

—Copy Settings From

iD: /modelsim/modelsim.ini Browse. ..

% Copy Library Mappings ¢ Reference Library Mappings

I oK | Can::ell

2.5-4
TERZFIBRELMD, HRERFEKIAB T, oJLAFE Default Library Name EZFEKIA$E[ work,
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M WIOQEIDIM LE-D4 1U.0C
File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window Help

J Help ‘&J @@“ ? % ‘% sﬁ’;u
|

|Stah.|4"|'ype |Orde“f~“lod\ﬁe‘d

Edit

Execute

Compile »

Remove from Project Existing File... |
Close Project Simulation Configuration... |
Update Folder... ‘

Properties. .,
Project Settings. ..

2.5-5
FERBUMEITAS T —1M Project MR+, BRirARZEEmEBHES, %% Add to
Project->Existing File,5{#& Add to Project->New File ;MM ER B XY, X B B— LR & B 1K iE R,

M Add file to Project X

~File Mame _

]IJ: /modelsim/prj/test/0l led test.v D: ,-’mc:ielsi:'
Add file as type - Falder-

[default ﬂ :T::up Lewvel 1’

{* Reference from current location " Copy to project directory

(n]4 | Canr:ell

2.5-6
mi Browse, iRMEHENH,

-26 -
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M MadelSim DE-64 10.6¢

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

a @00 0 ME || e[ @ b®

1; fmodels rkftest
?‘;" N.amé . |5tat|,|4Type i[ljrde‘ Modified |
01 led_test.w '? Verilog 0 06/11/2024 10:35:00 ...
i th_led_test.y '? Verilog 1 06/11/2024 10:30:05 ...
Edit
Execute
| Compie |  compie Selected
Add to Project Y| Compile Al
Remove from Project Compile Out-of-Date
Cloze Project Compile Order...
Update Compile Report. ..
Bropertios... Compile Summary...
Project Settings. .. Compile Properties. .,

2.5-7
iE#E £ Compile & BARGEZT S, EE Compile->Compile, i ZZBEEXY verilog XHFHITHIE,
CERBRBIBEERSE.

1!'|Mamva Type |Drde-{l':"-l;:diﬁed |
_d 01 led_test.v \( Verilog O 06/11/2024 10:35:00 ..,
tb_led_test.w \( Verilog 1 06/11/2024 10:30:08 ...

_ﬂlLbrary | Project

ifl Transcript

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

# Loading project test

# reading D:/modelsim/winédpe/../modelsim.ini
$# Loading project test
1-1
#
#

Compile of 0l led test.wv was| successful.
Compile of th led test.v was| successful.
2 compiles, 0 failed with no €rrors.

2.5-8
HBEZ Status ENZEWY, HE T HITEE B XE&EET errors, B7R successful, RRBEAXHE %

-27 -
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o, AR IT T —FHRET,

M ModelSim DE-64 10.6¢c

|stat
01 _led_test.v +
th_led_test.v +

File Edit Wiew Ccmpilehdd F"I'Cl_]E.‘Cﬁ Tools Layout Bookn
5] 5 id :.I or. H —

Runtime Dpﬁnns. i3

J Help |

Run
Step
Restart...

Break
End Simulation

10:35:00 ...
10:30:08 ...

2.5-9

# L7 Simulate->Start Simulation, Z/F=#HINE 2.5-10 Fi/RAIFRE, £ work BFF, EERIIHN
testbench 324, o] LAF El Design Unit E/RAIZ KA1 testbench XEMEEA T, RERE OK, FRHE,
M Start Simulation *
Design ] VHDL W Verilog ] Libraries ] SDF W Others ] ﬂ_gl
|T|Name |Type |Paﬂ'1 =1
work | Library D fmodelsim fprifwork fwark
Module D fmodelsimfpriftest/01_led_test.v
| th_led_test Module D: fmodelsim/priftest/tb_led_test.v
|z, floathib Library ~ SMODEL_TECH/../floatfixlib
| M ieee_env (empty) Library SMODEL_TECH/.. fieee_env
|l infact Library ~ $MODEL_TECH/..finfact
| _[I]_ mgc_ams {(empty) Library SMODEL_TECH/../mgc_ams
ﬂ—ﬂl mtRnm Library SMODEL_TECH/.. frnm
Iﬂ—ﬂl osyvm Library SMODEL_TECH/.. foswum
Iﬂ—m av_std Library $MODEL_TECH/../sv_std
| -l vhdiopt_iib Library ~ SMODEL_TECH../vhdiopt_lib
' [l vitalzooo Library SMODEL_TECH/.. fvital2000
' +] ieee Library $MODEL_TECH/.. fieee
Iﬂﬂ modelsim_lib Library SMODEL_TECHY/. . /modelsim_lib
i) std Lbrary ~ SMODEL_TECH/../std
'_,.ﬂl std_developerskit Library SMODEL_TECH/.. fstd_developerski
! w1l synopsys Library SMODEL_TECH/..synopsys _-—j
. | |
riDesign Unit(s) < rResolution-
- |
iwork.tb led test | |default 1‘ |

Cancel i

2.5-10
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I o B T .Sl s Sl | ) 5 T
-'= im - Default :
| #|tnstance Design unit [Design unit type  [Top Category  |Visbility |
=gl th_led_test th_led_test Module DU Instance +acc=...
+F 3 u_led_test led_test Maodule DU Instance +acc=...
o) ZINITIAL#42 th_led_test Process - +acc=...
o =INITIAL#49 th_led_test Process - +acc=...

E2
ML'brary o'l Project - l@mm ”
Fl Transcript
# Beading D:/modelsim/tcl/vsim/pref.tcl
# Loading project test
# reading D:/modelsim/winédpe/.. /modelsim.ini
# Loading project test
§ Compile of 0l1_led test.v was successful.
o e of th led test.v was successaful.

#2:::311'11:-'& fajled i O _ErTors.
ModeISim::I'vsim -gui work.tb led test
vaim -

Start time: 02:18:03 on Jul 26,2024

// ModelSim DE-64 10.6c Jul 26 2017

I’

£/ Copyright 1991-2017 Mentor Graphics Corporation

f/ All Rights Reserved.

i

f/ ModelSim DE-64 and its asscoclated documentation contain trade

// secrets and commercial or financial information that are the property of
// Mentor Graphics Corporation and are priwvileged, confidential,

// and exempt from disclosure under the Freedom of Information Rct,
f// 5 U.5.C. Section 552. Furthermore, this information

/7 is prohibited from disclosure under the Trade Secrets Ret,

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

'y

Loading work.th led test

Loading work.led test

o M o o R S R A T 9 e e e e e e e

|USIM 2o
2.5-11
B RSB E—NEHEEIR-RI” sim” , REEIELS, B=E OK /5, Lhr_E Modelsim B A—
&< vsim -gui work.tb_led_test, XESLHMEEHANIN do X EHREZEHKRED, do XN ESLFRLHE
EEXEGS, XEH()AHE—T,
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¥|Instance |Design unit
(=g tb_led_test th_led_test

View Dedaration th_led_test
@ #N o Instantiation th led_test

LM 4

LPF 3

Add Wave To 3
Add Dataflow Ctrl+D
Add to k

Copy Ctrl+C
Find... Ctrl+F
Save Selected. ..

Expand Selected
Collapse Selected
Collapse Al

Code Coverage 3
Test Analysis r
XML Import Hint

Show r

2.5-12
ETRABMNEURNES, XBEREEEGR u_led_test XMER, AF1E#EF Add Wave & crtl+w,

B a iz R R 2 EE S EMAZREE O $,
E Wave

File Edit View Add Format Tools Bookmarks Window Help

B-EHe8] iRBOO-AE || HE
D vl o e 5EE|FC|1:| ﬂﬁ%%" J (ﬂa

4. Jib_led testidk
4 fth led_testfrst n
B4 [th led testfled
4 /b led testiu led test/dk
£ jtb_led testiu_led testirstn

4. fth_led testfu_led testfled
|4 [th led testfu_led_testfled_light ot
| fth led testiu_led testfled status
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2.5-13
oJUEER, REBOELRMZERNEEES, ZERIMNETRER, crtlva 2E2EMES, crtl+g, W15

SHITHH, ZAARREBARERETAA, cril+h BIRES ZRBIE, NE 2.5-14 Fix:
Msgs I

B sim:ftb_led test{Groupl
4, dk
% istn
-4 led
B sim:ftb_led testiu led_test/Groupl
2 ok
£ rstn
B4 led
B4 led light ent
II:—‘ led_ status

B 2.5-14

[+« led_light_cnt 26 R
-+ |ed status Object Dedaration

Add

Format
Castio

Symbolic
Binary
Combine Signals. .. Octal

Group... Decimal

Ungroup Unsigned

Hexadecimal
ASCIT

Forca...
MoForce

o Time

Sfixed
Properties... Ufixed
IUse Global Setting

Show Base

Mumeric Enums

Symbaolic Enums

1 float32
2 floatcd

2.5-15
SRR, b Z#FI 2R, 16 I 27RE, Properties o] PME X
8, ETRABKETHRNNFBE,

RARARES, Radix IIMERIZES
ZESREERNAE, IR ELRER
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Tools Bookmarks Window Help
B e L O
|aaasss |1 P

|t| T R |:!:|

10 O-ME
RF W

26 hoooooo

2.5-16
mRELEAXMNMAE, SHES2E#H T Restart £,

@ | EF | 100 psi[@iﬁ% R

2.5-17
JHESZIAM 100 ps B—IXFEETHEE, DEEANEFRE, F—IPEERBITXAHE, EIYEA
100ps, 100ps HAZEEH, HATTUMER A 1ms,100us &, E-PMEKLRV B, E=P 2B EREIET,

BIAPREELENLE, WA 2.5-18 F7R:

EEXE
A%| LN

& sim:jth_led_test/Group1
4 dk

4 irsbin
B4 led
B sim:/th_led_testfu_led_test/Group1

4 ok
4 rstn
-4 led

é.*‘ led_light_cnt
B led_status

2.5-19
2.5-19 AREREREFRBKER .
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ool M W g e g WSl e G OCT e FI La_ln_nﬂl_le IR e R L IE TS Sy T 1

et SeardufiJg%% # ‘ @;Q.g}uﬁ | m

B sim:ftb_led_test/Groupl
4 dk
A st
o
®  sim:fth_led_testiu_led_test/Groupi
& dk

£ rstn

4, led
B34 led light_ent
dl—‘ led_status

2.5-20

REAETRS BB MR, B a/INRE . BB TLURE crtl 8, ARRARRE LT, TTARRE #ITHER, E
XE, EANERANZEMERT, ESREARUUZTEMNHRE, HEMLBE, HEBCER—T,

Biag—

T, TR EREGE, HANEXTNH L XERNE—T

T mie wie o oHe S she s e e e o s sl ol ol

F] Transcript E

= LT Ll_ltu LtoL.v WOd ouoLTooful.

[ # 2 compiles, 0 failed with no errors.

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 1991-2017 Mentor Graphics Corporation
/4 BRll BRights Reserwved.

// Model5im DE-64 and its asscciated documentation contain trade

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

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

f/ 5 U.5.C. Section 552. Furthermore, this information

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

/4 18 U.5.C. Section 1505.

Loading work.tb led test

Loading work.led_test

add wave -position insertpoint sim:/th_led teat,/u_led test/*
add wave -position insertpoint sim:/#vsim capacity#/*

add wave -position insertpoint sim:/thk led_test/¥*

add wave -position insertpoint sim:/tb_led test/u led test/*
V5IM 5> restart

V5IM 7> run

V5IM 8> run -continue

V5IM 8> run -all

VSIM 10> run -all

|[vsma 10

2.5-21

o LAE B ENVRIEF B, Modelsim Eﬁ]?ﬂﬁ?—ﬁl add wave -position xxxxxxx B84, #1477 restart,

R EN,

run RIETHE, XEHM/ELL do XAENFEERRBEX, IUEARMREREXLEHS, RMNHM

AEERBMRERENEE, BXENRFTEIZT do XM LUATHEEIRIE, AKIESBRIME
MBARRNDMERELIEREXT, EID,{EJ:H View ZRESENENQ, 1B 2.5-22 fiik:
tban Library BIEE N, i E/R Library I FHER, ARTUEXERKFEE RN RA,
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M Modelsim De-b4 T0.6c

FEile Edit Qompile Sirnulate  Add  Tr:

E] - = Time Mode (5) J s g
I . Call stack —
_ﬁ—\ Capacity L | @ i

& sim - Defe  (Class Browser L

J—T Instance Coverage |

;!_‘a i v Dataflow

+- 3 u
HES D = Files {n)
P #ysin FSMList(g)

v Library (u)
List
Locals
Message Viewer r
Memory List (w)
v Ohjects
v Process

Profiling r

‘B 2522
2.6, XHHNES

2.6.1.EXHBEINE

A X HIL B HIRE, Modelsim LR L2 BB A B RMNITHEBINEE, Lbin add wave xxxxx, M 2IBE
SHMEIREEO., BETRASEARNAFERAXLEHSERKESHRNOFARLE,

BERENEERNGL,

viib:iZz@ S ABIE— B R, f110 viib work, BITZEHRIBZ FRIZ—NEFM work B934k,

vmap: BRETIZEEZEMEE R, &L vmap work work FE—1 work BEERR, £ work
R PC BRI EN4HEE,

AR BIEREEE File->New->Library BY/5 75 7 —1 work B E, EXH BT vlib 1 vmap,
BT AERENMHE. AEMEZ viibwork  vmap work work,

vlog:iZ &< A4 1% verilog JBHB M4 vlog -work work ./src/test.v  E— work B R XL ZFR .
% work F&/x modelsim f library BIERBR. BE=Z T2 EmFHEGHEEZ,

vsim: ZREEHHE,

add wave: RRHMIKF 2R & O (add wave -divider RN EIZ).

view wave:THEF&EO.

view structure:i3THEMEDQ,

view signals:¥THES &0,

restart: EMAE, SMUBERE, HEZSZRINPELE. (NMREHKT verilog X4 BEENHFEFHFE
747, restart AREZHRMX M ETEMABRHEME).
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run x:3zf7 x B8, #l%0 run Tms  runins runlus  run 250ms 191],
quit -sim: B HHE.,
quit:’B 1 Modelsim, (AN RH)

2.6.2.3X 6l

MENOHFBE, HERHREEN, HLHAB(VERLNBESHENIE, ST sim BIXHELTER—
NERA tcl WHIA, BRIZTHEHE, LIRMEITF Modelsim AFETZ tcl BIA, EARLRHLEIEER
T8 sim XH4ET, il 2-1 fix:

work
2| modelsim.ini
[%1run behav.bat
|| run_behav_compile.tcl

|=| run behav simulate.log

[') run_behav simulate.tcl

o run_behave.do

[ vsim.wif

2-1
FEEIE1T run_behav_compile.tcl #1 run_behav_simulate.tc iXB AN, BRATTUITHRSE—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/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_el1 "D:/modelsim/pg_sim_lib/ipal_e1"

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/source/Deskto
p/01_led_test.v" \
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"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2_Demo/01_led_test/01_led_test/source/Deskto

p/tb_led_test.v" \

"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2_Demo/01_led_test/01_led_test/source/source

/Desktop/01_led_test.v"

PAER run_behav_compile.tcl RS, KR ITULEESWMBRE—EAT— T, ZXH4EERKA TIEXEH
B AL RS AR BB RIE,

viib: iz e @8I — 343, flan viib work,

vmap: a2 EEZIMIE B R, H& 8 vmap work work F— work iBIEESZR, -1 work
RBHRRAE PCELRIEXHNER,

vlog:iZ i< B k%% 1¥ verilog J&H3, %40 vlog -work work ./src/test.v

F— work RIRXHEHER,

ZE Z 1 work E7r Modelsim o library B ESIEFR,

FETHRERFOXGNEER,

FTAXRREL O] LIS E demo BIFIARE S EAIAT do X4, FAH) do AR LB REREHRS, AR
BEZA—H, BREBITHEE—HE, 197 do+Z18+3 2, FTLAZIIL, k%ﬁ%ﬂ%ﬂn&*zﬂ]ﬂ’] do XHEE

AEXRE T, HLHME LKL Modelisim HETIES, ER—THZA, REA do ELEERTRENEENFRE
BAE, TUARKRESRMNBEE, ERTANGER Modelsim R NET —*FBM’E%BTJ:%‘BEEA#I,E:

BHERMNBAGS, UENSLXEGSHEEL R, ETHKREANF run_behav_simulate.tcl IR S
vsim -novopt -L work -L usim -L adc_e2 -L ddc_e2 -L dll_e2 -L hsstlp_lane -L hsstlp_pll -L iolhr_d

ft -Lipal_el -Lipal 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: RREFHHE, vsim -L +I2EENEF,

add wave:RRHMNEEEIRFLE Q. (add wave -divider RN 8I%)

view wave: T FEF & L.

view structure:¥TFEHE O,

view signals:3 T ES &0,

run x:i&17 x 648, #%0 run Tms  runins run 1us run1s run 250ms 19T],

BIRHENE—T—EEAN,

restart: EfAE, SEMMHENE, FEZZATNHELIE. (NRELT verilog X FEEZzHZETdo X
HAER, restart AREHX M ETEMARBEME)

quit -sim: B E,

quit:;JB i Modelsim,
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ZHAEZRRTHNE, UR—ENETMR/ERE, LLRNKE, MEKR, REBTHE,

FrbA, LB T MERR N4 EER, TR—TXMH, MREMNBECSH do XHHTT, Wi, EEK
REEMHELATESES PDS REEEEREKEME, ZMEEHE Modelsim EHEHE do M7 7. 8HEN
do XH AT AR:

cd D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2_Demo/01_led_test/01_led_test/sim/behav

vlib work

vmap
vmap
vmap
vmap
vmap
vmap
vmap
vmap
vmap
vmap
vmap
vmap

vmap

work ./work

usim "D:/modelsim/pg_sim_lib/usim"

adc_e2 "D:/modelsim/pg_sim_lib/adc_e2"

ddc_e2 "D:/modelsim/pg_sim_lib/ddc_e2"

dll_e2 "D:/modelsim/pg_sim_lib/dll_e2"
hsstlp_lane "D:/modelsim/pg_sim_lib/hsstlp_lane"
hsstlp_pll "D:/modelsim/pg_sim_lib/hsstlp_pll"
iolhr_dft "D:/modelsim/pg_sim_lib/iolhr_dft"
ipal_e1 "D:/modelsim/pg_sim_lib/ipal_e1"

ipal_e2 "D:/modelsim/pg_sim_lib/ipal e2"
iserdes_e2 "D:/modelsim/pg_sim_lib/iserdes_e2"
oserdes_e2 "D:/modelsim/pg_sim_lib/oserdes_e2"

pciegen2 "D:/modelsim/pg_sim_lib/pciegen2"

vlog -work work \
"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2_Demo/01_led_test/01_led_test/source/Deskto
p/01_led_test.v" \
"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2_Demo/01_led_test/01_led_test/source/Deskto
p/tb_led_test.v" \
"D:/ziguan_demo/MES2L100Hv2/MES2L100Hv2/2_Demo/01_led_test/01_led_test/source/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_d

ft -Lipal el -Lipal e2 -Liserdes_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
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restart

run 1000ns

RS, ERLHRIER T XHLEHER, RAEZHMT restart 154, EFHIKFHIES add wave
-position insertpoint sim:/tb_led_test/u_led_test/* M1 AR ARBIXHHIHEI, o] LAEEE Modelsim B
EFHHAM, AREETENXE, BIHNEIMEE, EFTRMITT . —FlE, ARFTRBHETUXAREE, F
RABTE MUUREEET, BAFERTEXNEKESHE, AP E<A vmap BN RSHNEXNGEE. €
FEvsim WA T RS ZEEXNE, L, IRARFRERABEALN IP ZHERES, AR RANKIEZE
g, HLRERXAKRMR. SEXNEEESXNETTLU T, FRULEEHRZ—1 vlib work, &/5 vmap work
work, #A/5 viog BMEZRENXHHER, TEFESIT testbench, A5 vsim, RAERNEZENRR, A
restart, A/ run B1T],
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3. Pango 5 Modelsim BB S{H E

3. 1. SLEE N

K B 52k PDS 34EF] Modelsim BIBXSHEIRE.
STWHIR:
Window11
PDS2022.2-SP6.4
Modelsim10.6rc
EHRIER:
X
3.2. ZERFE

mE 5T Testbench X145, & PDS iR B ¥ Modelsim B8, BIO] BRIBX&1H E.,
3.2.1.mRHEE

B5CTH PDS B4, SIIARITA IR, BRE 3.2-1 Fik:

[th Pango Design Suite 2022.2-5P6.4 (on PC-20200227D0QAD)

File Edit View | FTgals | Window Help

IF Compiler

C

Language Templates

Getting Started & Help

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

mm
,

3.2-1
AERBITHIE, YuUESRE LS T EZD#KE Tools->Compile Simulation Libraries;
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[t Compile Simulation Libraries ? s

Simmlator: |ModelSim Simulator
Language: Verilog

Library: RLL

Family: ALL ik

1

I-Cempiled Library Location: lsim/test doc lib |

|SiIrrulatu:|r Executable Path: mcdelsiwwin£4pe|

Command: Jator exec path {D:/modelsim/wingdpe}

Compile Cancel

3.2-2
IFECIEREENE 3.2-2 FirIRE, HPOE 1 RRERERNBEENRR, #HEEFTUE
Modelsim HIRFEE R THB— N XHEEKEK, £EZH pango_sim_lib 3RER, BERSE. 41E 2 £ R
Modelsim /G MR, ARMRAEGFRIIHELZF O g8 R—#E, B winb4pe/win64/win32 &, 2 win FF
3L, £E AR 10.6C A winbdpe, Z 5 AT Compile BT, £ 45H1F5=
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@ Compile Simulation Libraries X

#

# Top level modules:

# End time: 01:58:1% on Jul 25,2024, Elapsed time: 0:00:09
# Errors: 0, Warnings: 0

# Model Technology ModelS5Sim DE-64 vmap 10.6c Lib Mapping Utility 2017.07 Jul 26
2017

# vmap pciegend D:/modelsim/test doc lib/pciegen3 |
# Modifying D:/modelsim/test_doc lib/modelsim.ini

# Model Technology ModelSim DE-64 wlog 10.6c Compiler 2017.07 Jul 26 2017
# Start time: 01:58:1% on Jul 25,2024

# vlog -incr -f ./filelist pciegen3 gtp.f -work pciegend -sv -mfcu

3 source codes/rtl/Adm/radm outq mgr.svp{23):

# Top level modules:

# End time: 01:58:25 on Jul 25,2024, Elapsed time: 0:00:06 |

# Errors: 0, Warnings: 2

Compile libraries succeed.

3.2-3
X3&E1E{ Errors BF(Warnings o] LARER), ERBENNAEEECLERKINT .

3.2.2.iR B RBRE

mIETHNEER, BB ERE PDS TRPIREMERR, BIIRE Modelsim BIEEEARRIZ ERBNE
FER B,
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Process Tools Windew  Help

| &

File Edit W¥ie

[ b

Enable Partition Reconfigure

Select Tcl Script To Run

Nawvigator -
= - .
Shurtces L
— h Rdd Source
Q B = |\

L Project Cleanup

.S} Tt

“ Pinput Report
- Resource Usage Summary
Bl Compile

L e et

1P rom test? (rom teatZ.idf) (1)

- Gettings
- Design Files Read
Runtime & Memory
- Measages
El Synthesize
- Settinga
~Constraint Files Read
- Regource Usage Summary

%j Constraints
== Simulation{l)
- ¥7 rom test tb (rom test th.v) (1)

- Check Timing

= Clock Summary

~ Fmax Summary
“Clock Interaction
- Clock Hetwork

3.2-4

A IR)E, %4 Project->Project Settings;

E Project Settings

 Regource Utilization By Ent.

[t} Pango Design Suite 2022.2-5P6.4 - Dy/ziguang_dema/rom test/rom_testfrom test/ram test.pds (on PC-20200227D0QAD)*

& Find: |

Project Name:

Project Version:

Part:

Top Module:

Design Target:

Project Location:

Total CPFU Time:

Total Process CFU Time:

Total Real Time:

Synthesize
i~ Device Map
E| Place & Route
é’""Biapu:rr’t:. Timing
i~ Report Power
. Generate Netlist
‘- Generate Bitstream

3.2-5
1%+ Simulation &I, ERIREBRINNAEERER,
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Simulation
Simulation
Target simulator: ModelSim Simulator v
Simulation top module name: 1 IrDm_teﬂt_tb ” oy ‘
Compiled Library Location: 2 ID: /modelsim/pango_sim test 1lib ” oo ‘
Simulator Executable Path: 3 1D:fmodelsim/win64pe ” it ‘

:Vf Clean up simulation files

Elaboration Simulation

Hame Value
Verilog options I:I
Generics/Parameters options Iil
ModelSim.compile.vhdl_syntax 93
ModelSim.compile.incremental
ModelSim.corpile.vlog.more_options

ModelSim.compile.vcom.more options

3.2-6
ETRFREERR, 41E 1 RRENEMENTEXM, PDS RUSBEZIRG, 44E 2 EEERNHEE
BEE1RLI4E 3 @ Modelsim BIEFIRE, AR WLLAE 2 FOIE 3 NWBREMNA ERPEEMKENKEE —
B—HH, Z/ERE OK BIT,
3.23.BHMBEHE

= ] PE2L100H-6FBG676
= DeaignaiZ
#-#2 rom test tb (rem test tb.v) |

- (1B rom test2 (rom test2.idf) (1

{ constraints

B = Simulation(l

[F] Wew IB
@ 2dd Source

Eemove Source

Open Source As Text
[ Open Containing Folder
ﬂ View Instantiation Template

Detect Conflict on

Conwvert Constraint Style

Expand kv
Collapse 3

Fidth Sum

v Rutomatic Befresh Hierarchy b Bari

Refresh All Hierarchy
IF Hierarchy L4
Set Library
Bun Behavior Simulation pe Tidth

" - ! &=
B Bun Post Synthesia Simulation -

: 2
| : Run Post Pnr Function Simulation

E L. . Run Post Pnr Timing Simulaticn
7 Compile L
[ synthesize #+ Set As Top Module i
5 Device Map 1 . .
Lo 4+ Project Settings
EJ Place & Route E1e rath
i 2 . Set file type

@ Report Timing

Mo i i Mfanenla
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3.2-7

TR Simulation T, BRAENTREXY, ofUIBEENMHHE, RMNERNRE—MTAMBE, Tl
BEEEMERERBIER(RITNEZENERESER, 2 EATERTEOMFNITEERT REEH
=%, EbaN Post Synthesis Simulation M EEZ & F A REHE, E TR 53 Run Behavior Simulation, &8
&3 H Modelsim BRE, 21E 3.2-8 Fi7x:

IM Library llﬂl Project l E Memory List Iié sim |

F} Transcript
Time: 0 pa Iteratiom: 0 Instance: /rom test_th/u_rom teat top/rof teat inst/U_ipml rom rom t
** Warning: (vaim-3722) D:/ziguan_demo/rom test/rom teat/ipcore/rom tgat/rtl/ipml_spram v1_& rom

#

#

# %% Warning: (vaim-3017) D:/ziguan demo/rom test/rom test,/ipcore/rom tg4st,/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 t
# ¥* Warning: (vsim-3722) D:/ziguan_ demo/rom test/rom test/ipcore/rom tdst,/rtl/ipml_spram vl &_rom
# ** Warning: (v3im-3017) D:/ziguan demo/rom test/rom test/ipcore/rom tdst/rtl/ipml spram vl & rom
# Time: 0 pa Iteration: 0 Instance: /rom test th/u rom teat top/roy teat inst/U ipml rom rom t
# ** Warning: (v3im-3722) D:/ziguan demo/rom test/rom test/ipcore/rom tdst/rtl/ipml spram w1 6 rom
# ** Warning: (vsim-3017) D:/ziguan demo/rom test/rom test/ipcore/rom tdst/rtl/ipml spram vl & rom
# Time: 0 pa Iteration: 0 Instance: /rom test th/u rom teat top/rof teat 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.wf

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

fvsmm 3=

3.2-8
1THE Modelsim S BaI#THERNA, EAETIEDSNE, WRMREFTENX 8% 8 E/R~EMT error,
BFRRBEMRD, o] AFRBTELRETAMBER( BEREE T —ETAE).
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4. 5% E 6 IP core BI4E A KRR

4.1. SLEE N

I EH:
TR PDS REM =3 IP. R IP LIREE P Ff
Mg 7SN
Window11
PDS2022.2-S5P6.4
EHRIER:
MES2L676-100HP-MINI
4.2. ZRFE

4.2.1.1IP IR%E

PDS bR B M2 /G, PDS BRE9EM IP, Htt IPERPTEH IP LEBHZE IP,

[{h Pango Design Suite 2022.2-5P6.4 - Dy/ziguang_demo/hdmi_test_ppll/hdmi_test.pds {on PC-20200227D0AD)

File Edit View Project Process Tools Window Help

Ei U s AN E i '] D [} T o ™

Navigator g x Project Directory
Files
‘ Flow Summary
1
A Find:

T B I0 Summary

PG2L100H-6FBGETE 10 Report Project Name: hdmi_test
= Designs %) 2

o Pinout Report Project Version: i 00 s

- k. test [  beto) Resource Usage Summary
- 29 Part: PG2L100H-6FF

Constraints =l Compile

4.2-1

ITFF PDS f5, SFE 4.2-1 BLOESSH IP BiR.
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(I:F: IP Compiler 2022,2-5P&.4 (on PC-20200227D0OALD)

View Project Help

b Dl =2 | @

[¢} Erefersnces...

Exit

- ] Module

'E (1 Memory
. B3 Distributed RAM
Ef---alﬁlc Distributed FIFO (1.4)
Jof Distributed ROM (1.4)
EEI: Diatributed Shift Begister (l1.4)

= 3 nEM
EEI: DEM Based Dual Port ERM (1.9)
- 45k DRM Based FIFG (1.10)
EEI: DRM Based ROM (1.8)

----- Jmt DEM Based Single Port BAM (1.8)

P - i

""" EEI: Diatributed Single Port RaM (1.3)

2 EEI: DEM Based Simple Dual Port BERM ({1.10)

2 EEI: Distributed Simple Dual Port RAM (1.3}

4.2-2
ZIafE HHE R A L S File->Update...
@- -UpdateIP _ o
|2da packages
.r. Name Version ID Vendor Package File Time Size
Install Close
as0

4.2-3
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miiZ _Ef Add Package,
@ Erowse IP Packages

0 D:\pds 2022 \ips2l hmic s vl 14 v 90 0 @A B =

/ SiTyDate Modified

*

Loock in:

! My Computer Wams

_ hdministr_

- Desktop

B ics2l hmic s vl l4.iar

File pame: ips2l hmic 3 vl l4.iar
Files of type: IP Package Files (%.iar) L
e 1/[
4.2-4
fNE 4.2-4 2 DDR3 IP MIREXH, BEEE iar. KKIEENNHX4E, REATAKN Open BIT,
T Update IP x
v Name Version 1D Vendor Package File Time 5

@lﬂﬂﬁs Im;erface‘l.H ‘042003|Pam;0 ‘iple_hmic_s_vl_M.:i_ar 2024-05-14 16:33:31|947
[EE

s o |

| 7

4.2-5
ZERE LRiENY, R Install BT,
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(I:F: IP Compiler 2022.2-5P6.4 (on DESKTOP-50P54K5)

File View Project Help

Ch &k X |2 0 {3
Project
1P
- [ Module
L :I Memory

=[] Distributed RAM
Jmk Distributed FIFC (1.4}
Juk Distributed ROM (1.4)
EEI: Diatributed Shift Begister {1.4)
EEF Distributed Simple Dual Port RAM (1.3)
EEI: Diastributed Single Port RAM (1.3}
= 1 DRM
-4k DRM Based Dual Port RAM (1.9)
qmt DBM Based FIFO (1.10)
jmk DRM Based ROM (1.8
EEI: DEM Based Simple Dual Port RAEM (1.10)
EEI: DEM Based Single Port RAM (1.8}
= (0] Multiplier
: EEI: Accumalator (1.5)
ok Multiply-Rccumulator (1.5)
“~Jok Multiply-Rdder ({1.5)
ok Simple Multiplier (1.5)
= (@ PLL
ok PLL (1.4}
= [C] System
=1 (13 DDR
= D Soft
Juk DDR3 Interface (1.10)
juf DDR3 Interface (1.14)
=+ I3 FFT
“dak FFT (1.2)
= (@8 FIR

R

B Filter| (24/103)

4.2-6

BRHEEBHFREILAEEINA RKN IPAIT GERURANAREE, BETES, ARCONAEREE
&1k, ﬁBEJﬁ%‘\UﬂiE RERE 1P ZRIINSRHARZR AR E’]IEEI & LOGOS, LOGOS2, 5 & Tian2 &

5, AESHRESHAN IPEAXEEN, AIUAKEERE—R.
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422514 1P REE IP Fi

[ Pange Design Suite 2022.2-5P6.4 - Di/ziguang_demo/hdmi_test_ppll/hdmi_test.pds (on PC-20200227D0AD)

File Edit View Project Process Tools Window Help
(o] & 4
Navigator
Files
# !

PE2L100H-GFBEETE
= Designs
B-42 hdwi test (hdmi test.v)

3

| Constraints

PR

=R

HE 4.2-7 IR ENER,

L)

8 X

D ZEa =
=
J Project Directory
Flow Summary
Find:
B I0 Summary — i i
" I0 Report roject Name: i_test

Pinout Report Project Version: 1.1.0

Resource Usage Summary
i Part: PGZL100H-&FF
Compile

4.2-7

@ IP Compiler 2022.2-5P6.4 - Pango DRM Based FIFO (1.10) (on PC-20200227DQAD)

File View Project Help
Ch & X | 20 8|
Project

ind

= (3 Module

. (1 Memory

= [C] Distributed RAM

~guf Distributed FIFO (1.4)
~daf Distributed ROM (1.4)
: iﬂ: Distributed Shift Register (1.4)
iﬂ: Distributed Simple Dual Port RAM (1.3)
ﬂﬂ: Distributed Single Port REM (1.3)

=1~ [Z3 DRM

' DRM Based Dual Port REM (1.9
§EC;

- JaF DRM Based ROM (1.8) i
- iﬂ: DEM Based Simple Dual Port RAM (1.10)
~-Jaf DRM Based Single Port REM {1.8)
E (3 Multiplier
ﬂﬂ: Rccumulator (1.5)
3ok Multiply-Accumulator (1.5)
ok Multiply-2dder (1.5)
dnk Simple Multiplier (1.5)
3 e
| dmf PLL (1.5)
= ﬁ System
- (3 por
- [E Soft
~uf DDR3 Interface (1.10)
- 3 HSSTLR

Pathname ng_demo\rom_test\rom_test\rom_test\ipcoreia | Browse ” Proj Pal:h|
3 T
l]nstanc‘.e Name |:'ifc:7tes1: | ® I‘ %Cusl:nmize
J
= 2 3
Hame DRM Based FIFQ
Version 1.10
Vendor Pango

Information

-Part (PD3 settings)

Family

Device

Package

Speed Grade

Qutput
Initializing ...

Compiling architecture definicion.
Loaded 23 devices.

Loaded 96 IFs.
Imported 2 IP instances.

4.2

Logos2

(1o}

|

-8

EFREERD IP, XELLFIFO AEIF, BILIE 1 FiR, 41E 2 RAXREBEEME IP HEF, RELIE 3
JEENTT AR IP, FEHiZ IP NECERE, B 4.2-9 Fx:
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(@ Customize IP - Pango DRM Based FIFO (1.10), Instance fifo_test

Dl Generate s o 8 |EHE

Output*

Symbol

clk—N
[—rd en
rst —)

wr_en—»
wr_data[17:0] =% — rd empty
wr full &

almost full «—

HBEHHNRRAEHRRNEEEIRZ IPHMBITRED, 2F YES #T. MERNAME P QaER, oTld
ITHERSEZFMESE, WA 4.2-10 Fi7k:

> rd data[17:0]

—*almost empty

ax

DRM Based FIFO 1.10 Logos2-PG2LI00E-FBG484--6

DRM Resource Usage:

DRM Resource Mode: auT0 Used DRM1ZK Number: 1

Actual DRM Resourse Mode: DRMISK Total DRMISK Number: 310

Enable Low Power Mode
FIFO Type

FIFO Type: SYN_FIFO
Data Width Type

/| Write/Read Port Use Same Data Width

Enable Byte Write:

write Porf [ Add

Data Widy 1P D:/ziguan_demo/hdmi_test_ppll/hdmi_test_ppll/ipcore/
= fifo_test/fi .

Read Porg

Data o ~ves
Byte Number: 1 [1:128]

Output Registers:
Enable Output Register

Enable Outp

Enable xd_o

Enable Clock Polarity Invert

FIFO Flag
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@ IP Compiler 2022.2-5P6.4 (on DESKTOP-50P54KS)

File View Project Help
Ch &k X |2op|la|@

Catalog Project 2

P
= [ Module
=6 Memory
{7k Distributed FIFO (1.4)
fof Distributed ROM (1.4)
fok Distributed Shift Register (1.4)
iﬂ: Distributed Simple Dual Port RAM (1.3)
fik Distributed Single Port RAM (1.3)
=- 1 orRM
: DRM Based Dual Port REM (1.9)
{ok DRM Based FIFO (1.10)

(1.2}

f7k DRM Based Simple Dual Port REM (1.10)
fik DRM Based Single Port REM (1.8)
= (] Multiplier H
i Accumulator (1.5)
5 Multiply-Rccumulator (1.5)
fuf Multiply-Adder (1.5)
‘fif Simple Multiplier (1.5)
B @ pLL
“-duf PLL (1.4)
= [ System |
= [ por
E- 3 Soft
fok DDR3 Interface (1.10)
{7k DDR3 Interface (1.14)
=- (3 FFT

4.2-10
ERBEEEDN IP, MARELAE 2 FIRNELR, BT B REERSEXH,
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|-E'I T S5 BIER F SR A 5)

SHENZHEHN PANGO MICROSYSTEMS CO.LTD

BBE

[1 sEssTas 2
[] ieszsins 6
+[] rEas 15
~[] g wEEE 16
-[] ssmmm 66

DRM Based RAM/FIFO IP
R P

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

4.2-11
RN IPRERKG, aFLELALIE 1489 Generate BT,

@ Customize IP - Pango DRM Based FIFQ (1.10), Instance fifo_test
o BB

i Output

Symbol - B3
DRM Based FIFO 1.10 Logos2-PG2LI00E-FBG484--6

DRM Resource Usage:

DRM Resource Mode: AUTO Used DRMIGK Number: 1

Actual DRM Resourse Mode: DRMISK Total DRM1SK Number: 31(
Enable Low Power Mode

FIFC Type

FIFO Type: SYN_FIFO

Data Width Type

/| Write/Read Port Use Same Data Width

Enable Byte Write:

clk—n | e Weite Borv
I‘St . - Data Width: 18 [1:1152] Rddress Width: 10

[1:128]

T —rd data[l7:0]

Read Port -
Data Width: X [1:1152] Address Width: 10

wr_data [17:0] » rd_empty Byte Number: 1 [1:128]
wr full ¢ Output Registers:

— almo St empty Enable Output Register
almOS b full +— iz Enable Qutput Register in Fabric

Enable rd oce

Enable Clock Polarity Invert

FIFO Flag

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

DlG—enerar.e n = &

Configure

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

Check out license

License checkout: fabric ipc from D:\pds_ 2022 1\PD5_2022.1\license\new pds_F4A80DA47D72.1lic
Compiling architecture definition.

Compiling verification operator library.

Start generating at 2024-08-02 15:29%

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

Part: Logos2-PG2L100H-FBG484--6

Create directory '"rtl'

Copy 'rtllipm2l fifo ctrl vl l.v.xml' to 'rtl'

Copy 'Itl\imel_fi.fD_vl_lCl.v.xm_l' e L o L

Copy 'Itl\imel_sdpram_vl_lCl.v.xm_l' ‘ea TErd

Compile file 'ztl\imel_sdeam_vl_lCl.v.xm_l' to 'ztl\ipmzl_sdp:cam_vl_lo_fifo_tesc.v'

Compile file 'ztl\ipmzl_fifo_vl_lﬁ.v.xm.l' to 'ztl\ipmzl_fi.fD_vl_lCl_fi.fo_test.v'

Compile file 'Itl\ipmzl_fifo_ctxl_vl_l.v.xm_l' to '1:tl\ipmzl_fifo_ctzl._vl_l_fifo_test.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 0 tb.v.xml'

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

RBun file 'creatResetValue.tcl'

Create template file 'fifo test tmpl.v'

Create template file 'fifo test tmpl.vhdl'

There are 4 source files to synthesize.

[SynLhesis 1S disabled.
Done: 0 error(s), O warning(s)

4.2-13

BAEMARRNRRERRI,

Report Summary 1 ®roject Directory homi test.v  pll_test_top.v  apb_cfg test.v  async vg.v  hdmi_test.fdc  key ctl.v

fifo_test the_instance name (
.clk(clk),
.rst(zst),
.wz_en(wr_en),
.wz_data(wz_data),
.wr_full (wr_full),
.almost_full (almost_full),
.rd_en(rd_en),
.rd_data(rd_data),
.zd_empty(zd_empty),
.almost_empty (almost_empty) // output

4.2-14

B TR AR E— IP KRR, #E1NMER. AFZLEZACERFMEECHIREZ S, BNE]
ERFAIERD IP,
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5. Pango B84 &5 iR ——-BitH IF

5.1.  XKBBEH

T Logos2 RFIM PLL ERREE F %,
5.2.  ERRRE

5.2.1.PLL 43

PHEHEA—T RIRIEH R, HS 27 BINIMANSZESRIZFKENEEFESHREMN
WAL, BAPAER o] ST HESIMENBANESMEN BNRE, FLASHEREE R T ARIRIREE,
FRAELNERD, HHBESNMXRSAANGESHMEAEN, AL BESHABERISE MBI
ZE, DRLBEESHABENBMEIUE, XRIYERSMBER,

SUBIFIAE R AR, ATUANMAZT FPGA MIEMESETERD A SR BAE. S=HRE,
MR — MR N, Rtz 4, E— LSRN TRED, BARNAZTEETARSH, BEESE
F PLL RMEWETERIE, MILBE—NEARENFTHES, EREN PLL 0iXLM AR HAESLIR
RUPHEEN, HERESFERBILEIHN, FTUAPLLIP A SR ARBRITIRER IPZ2—,

PLLIP REXEEIET PLL R MERZFIRITH IP, BEARNSHEE, o] LN HES HIEM.
. B MEEEEEE.

5.2.2.Ip B2 &

BAEAERETEEZN "IP” BiR, HA P fHLIRE

o v

File Edit View Project Process Tools Window Help

B ] A A 5L} | 4 ; [ |

Navigator & x Project Dircctory

Files
Flow Summary

5.2-1 "IP" B REE

SRIETE IP B RALIEHE PLL,7E Instance name &R AR SLAILE IP BR—/NE £, 3EE S35 Customise

HEA IPEERHE. BERSENT:
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| @ 1P Compiler 2022.2-5P6.4 - Pango PLL (1.5) (on DESKTOP-50P54KS) - o %
File View Project Help
ch &k X |[®o3|@
Project Pathname D:\2L676demo\3_5_pll_test\3_5_pll_test\ipcore\PLL\PLL.idf Browse | Proj Path
2 Instance ]Iaml | S | [S] ||'5P<ms=um1ze|
=& {ifdule o
& (2 Memory
=-[ Distributed RAM Name  PLL
$if Distributed FIFO (1.4)
Version 1.5
ik D: uted ROM (1.4)
i Distributed Shift Register (1.4) Vendar |pengo
i Distributed Simple Dual Port RAM (1.3) Al e
i Distributed Single Port RAM (1.3)
(£ pr Part (PDS settings)
i DRM Based Dual Port RAM (1.9)
4 DRY Based FIFO (1.10) e
fif DRM Based ROM (1.8) et
i DRM Based Simple Dual Port RAM (1.10)
4F DRM Based Single Port RAM (1.8) Package
& [ Mulciplier
Speed Grade —¢
B Accomiator (1:5)
i} Multiply-Accumulator (L.5)
& Multiply-Adder (1.5)
fF Simple Multiplier (1.5)
7 _
= (3 Sysren Gutput & x
|8 =
[ Initializing ...
=3 sore Compiling architecture definition.
i DDR3 Interface (1.10) faadeageilobeicen,
& (] HSSTLE II.uaae: zslxiz. (12)
orte instance.
| & BSST (1.9) =
B[ BcIe

fif PCT Express (l.2c)

| ‘% rm:e:| (22/99)

5.2-2 IP L ERAZE 1
PLL #9{& A o &#% Basic 1 Advanced fP1E(, Advanced # T PLL RS HEET ST,
SEACESRASMRY. BHMMRY. S B RESMRLE A EEREE. Basic X TH
FPE®/XL PLLARISHEE, AFHARRNM RE, BAUE S=HE, IPEEDHE, BEREN

BEESH, MREERHKNA, BiINER Basic B AL E PLL, AR SLIG (1% +F Basic Configuration,

@ Customize IP - Pango PLL (1.5), Instance PLL
[ Generate & & B | {HE
Output

Symbol 2 X
PLIL 1.5 Logos2-PG2L100H-FBGET6-—6

i Basic Configurations Advanced Configurations

I Basic Configurations I

Adwanced Configurations

5.2-3 IP ECEREE 2

ETRHTEMESR:

£ Public Configurations —#=¥# NN ARIZE R 27MHZ,
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#£ Clockout0 Configurations &IR-£ T, Aik{EsE clkout0, S5 H IR =IZE A 54MHZ,

I>

I>

£ Clockout1 Configurations =T, A& sE clkoutl, ¥ HIMEIEE N 81MHZ,

#£ Clockout2 Configurations &EIR-£ T, Ai%kfEsE clkout2, S EM=IZTE RN 8IMHZ, FHigBBAL

I>

1w A 180 &,

HMEmal MERRINRE, EFEMBRTLUER IP FM7H#, ALRENENE P EXNERS

>

/

€

Dloenereee | @ o B | [T E
Output
Symbol & X

PLL 1.5 logos2-PG2LI00H-FRGETE—E
Mode Selection |- ttienta SRS Advanced Configurations
PLL Mode Configurations

Mode Select GELL

Public Configurations

Feedback Clock Mode Internal Feedback
Feedback from CLEOUTE
Input Clock clkin Frequency [10:800] MEz
S5C Mode DISABLE
SSC Frequency [25:250] 25 KBz

Clockoutphy Configurations (Only use for DDRPHY)

Clockouti Configurations

+/| Enable clkouto Enable Clock Gate for clkoutO

Desired Frequency: 54.00000000 Mz
Desired Phase Shift: 0.000000 degrees

B

— clkoutO

Clockoutl Configurations

f Enable clkoutl Enable Clock Gate for clkoutl Enable clkot
I e kot TR =
2 sired Frequency: 81.0C C 3
C 1 kln 1 l k t2 Desired Phase Shift: 0.000000 degrees
& ou Desired Duty Cycle: 50.000000 %

_’ l ocC k Clockout2 Configqurations

+/| Enable clkoutz Enable Clock Gate for clkout2 Enable clko
Desired Frequency: £1.00000000 Mz

Desired Phase Shift: 180.000000 degress
Desired Duty Cycle: 50.000000 B

Clockout3 Configurations

Enable clkout3

Clockoutd Configurations

Enable clkoutd

52-4 IPEEEREZEER 3

miEA L generate £5% IP,
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5.3. K83igit

BEREOF RN T FAR:
% 5.3-1PLLIP EAXLREREOR
i
w0 1/0 ik
i

sys_clk input 1 R EgEp

clkout0 output 1 54MHZ B

clkout1 output 1 81MHZ B

clkout2 output 1 81MHZ 8%, HBffw# 180 E

i SiEES, SNSBEFH, XK IP
lock output 1
i R E,
PLL_TEST TR E/LH3:

1. module PLL_TEST(
2. input sys_clk ,
3. output clkout0 ,
4. output clkout1 ,
5. output clkout2 ,
6. output lock
7. I
8.
0. PLL PLL_UO (
10. .clkout0 (clkoutO ),
11. .clkout1 (clkout ),
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12. .clkout2 (clkout2 ),// output
13. .lock (lock ),// output
14. .clkin1 (sys_clk ) // input
15. );

16.

17.

18. endmodule

ZAEREINEER B PLL IP 4%, THRETRE 2, R AR EA,

PLL_tb MK 55:

1. timescale Tns / 1ps

3. module PLL_tb();

4. reg sys_clk ;
5. wire clkouto ;
6. wire clkout1 ;
7. wire clkout2 ;
8. wire lock ;
9.

10.

11.

12. initial

13. begin

14. #2
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15. sys clk<=0 ;

16. end

17.

18. parameter CLK FREQ =27;

19. always # ( 1000/CLK_FREQ/2 ) sys_clk = ~sys clk ;
20.

21.

22. PLL_TEST u_PLL_TEST(

23. .sys_clk (sys_clk ),
24. .clkout0 (clkouto ),
25. .clkout1 (clkout ),
26. .clkout2 (clkout2 ),
27. .lock (lock )

28. );

29.

30.

31. endmodule

timescale X T #ERF AR BB BAUMBY B E., HERAUS 1 W, KER 1 K,

initial RARVIBURA N, EHEBHNEN 2 N, RAEBH sys_clk FHIREN 0. XRATER
BEFREEX —TEMNTIRRE.

KBEX T — NI HPARSE CLK_FREQ A 27 MHz, H{EH— always REBERFEHTES,
always RRp§IBIEFT sys_clk & 37 AOBE—IR, ATEK— 27 MHz (977 R EME S XIS
SHATREHHENILE PLL_TEST 1R,

e, BUNHFENENMESEES) PLL_TEST &R, XEFBEBERNRRE M sys_clk EZEED
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PLL_TEST BYBS #h A\, F4& PLL_TEST 9% {55 clkoutO. clkout. clkout2 #] lock fEEF wire 5|
5.4.  PDS 5 Modelsim BX&{HE
PDS 2#f5 Modelsim 3 QuestaSim EE =FH{FERNESHE, M Modelsim 2R AEBANFE
28, {£/ PDS 5 Modelsim K#TBAHHE,

FETRi%$E Project->Project Setting, 3T TIRIRE, HEIRBEBESFHE,

1Y Project Settings ? X
JSimulation
‘fonpdle Simulation
Synthesize
Device Map Target simulator: ModelSim Simalator
E- Place & Route —
b Report Timing Simulation top module name: PLL tb main
Report Power
Generate Netlist Compiled Library Location: D:/modelsim/pds2022_spé_4 | e |
Generate Bitstream
Simulator Executable Path: D:/modelsim/winédp= s

/| Clean up simulation files
Elaboration Simulation

Name Value

Werilog options

L

Generics/Parameters options
ModelSim.compile.vhdl syntax a3
ModelSim.compile.incremental
ModelSim.compile.vlog.more options

Model5im.compile.vcon.more options

Restore Defaults| |Rese!: Page| | || Cancel || Help |

5.4-1 PDS #1 Modelsim BEES{HERIZE 4
3+ Simulation EIN &, 4E 1 & BN A RIFERNHEENKR TDIE 2 E#HF Modelsim B9/F 51

2,2ERE OK,

AP ENSE,%E$E Run Behavior Simulation {7 AHE,
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4T meauLe pRl LESL

= 3| PG2L100H-6FBGETE ‘ R
- = Designs s
output
B I: pll_test (pll tes 5 output
®- P PLL U0 - PLL { : OHEPIE
“f Constraints ¥s
== Simulation|l
[ imulation PLL PLL UQ {

[F| New IP
g Add Source

Il Remove Source

Open Source As Text

g“ Open Containing Folder

{} View Instantiation Template
Detect Conflict

Convert Constraint Style

*| Expand
= Collapse

v RMutomatic Refresh Hierarchy
Refresh Rll Hierarchy
IP Hierarchy L4

Set Library

I Bun Behavior Simulation I

Eun Post Synthesis Simmlation
Bun Post Pnr Function Simulation

Bun Post Pnr Timing Simulation

’j Set Ls Top Module
L% Project Settings

Set file type

5.4-2 PDS 1 Modelsim B\ S ERIEE 5
ZETE2 BT Modelsim HHITHE, IR & EE MK E, WERRHINE L MEEIR, ELN PDS

5 Modelsim BB &,

o i e e o |

Q Transcript

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

# Errors: 0, Warnings: 0

# do {run behav simulate.tcl}

# vaim -novopt -L work -L usim -L adc_e2 -L ddc_e2 -L dll e2 -L hasctlp lane -L hastlp pll -L iclhr df
# Start time: 11:10:22 on Feb 20,2025

# Loading work.FLL_th

# Loading work.pll test
#
#
#
#
#
#

Loading work.PLL

Loading usim.GTF_GFLL

Loading usim.GIF 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=

5.4-3 PDS 1 Modelsim BX & {HERIEE 6
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5.5. IEMR

Rii Wave IZE PLLEILHES:

Bl 55-1PLLIP EFHTRLERKFE 1

ERFRRNE clkouto, RIME—PNETEEAHE 18ns, Lt 2 55.556MHZ, EM TIREZE AN tb £

8 27MHZ EXH R ER, FRUASBIRE,
Je Ao e | Searcn| R LA o R 1) TR
o p

55-2PLLIP LI ERKFE 2

EFATTLAEE clkoutl 7 clkout2 #fIfm=E 180°, FEIRE. FEER PLL WA LN ZENYHESS

lock BRZEA8EER, lock FSHIE Z M A B P 2 A HEN.

6. Pango B ROM, RAM, FIFO B{EHH

6. 1. scREN
LIS EB:
SZIRENF S8 RAM, ROM, FIFO IP t{E B

LR
Window11
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PDS2022.2-5P6.4
BHRIE:

MES2L676-100HP-MINI
6. 2. LB RE

AERZ Logos R¥FHER Logos2 &3, & IP B EURERFNINEES —, A= PLL BEEHSE B
RABRRERNEEFESZENESR, FrlA2 RAM, ROM, FIFO 2R,
6.2.1.RAM 43

RAM BNRENZ BN i 28, E DT ARG TE R PIEHUIES AR, o DUEEIE NES I it HAE
BRI AERMBEHIRES, Lo BN, o AFEREETRNZEERS.

&, PDS 9 IP B2 B T E 1R A AR #Y RAM, —F 2 Distributed RAM(# % =0 RAM)S —ff12 DRM
Based RAM, 73 X RAM A2 LUT(EHK R )RIREMAL RAM, iXfP RAM RIEFEKXE LUT BIR, BB EE
— & R/NNFREA S AR RAM, LAT5E DRM &R, M DRM Based RAM ZF|FH A W #) DRM EREM B,
89 RAM, R5RIBEARR, MERER, B %1%+ 194EH DRM Based RAM,

RAM A=/, S TRFAR:

& 6.2-1
RAM 28 BR
Bi% 0 RAM RE— MmO LIES, RE—MES5 O MO
Xm0 RAM Bwrflrd BNEA, BEBX, wr RS, rd R8sk
EXix O RAM R AR B A NHO, AR O] URIHTIES

AR, AERAERKON, 282 HARMNZEER ML, XRREXEAXY, £2ERIT LEZEAXME
o
UTAHERERN RAM NEEFANE, BEHRNEREAHMRIGO RAM FKigit, NE 6.2-1 Fix:
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|

wr datal7/:
wr addr[4:

[ rd addr[4:0]

|

— rd data[7/:0]
F—rd clk

ey *—rd_rst

6.2-1
6.2-2 N IPEE:

(@ Customize IP - Pango DRM Based Simple Dual Part RAM (1.8), Instance ram test - {1 X
Dloeneraee | @ & o = | ©
Qutput
Symbol J x

DRM Based Simple Dual Port RAM 1.@ Logos2-PG2L1005-FBEG76--6
DRM Resource Usage
DRM Resource Type a0TO Actual DRM Resourse Type DRMOK
The total used DRMOK is L The total DRMIK is 310
Enable Low Eower Mode
Data Width Type
/| Port Write/Read Use Same Data Width

Enable Byte Write

Write Port

Mddress Width: 5 [5:20]  Data Widch: & [1:1152]
wr_data[7:0] rd addr[4:0] Byte Nurber: 1 [1:128]
wr addr[4:0]
= rd data[7:0] Signals:
NEEE T Enable wr_clk en Signal
rd clk
wr_clk — Enable wr_addr strobe Signal
rd rst
WSSt = Read Port
Address Width: 5 [5:20]  Data Widch: & [1:1152]
Byte Number: 1 [1:128]
Signals:

Enable rd clk en Signal
Enable rd_addr_strobe Signal
Enable rd_oce Signal

Cutput Registers:

Enable Output Register

Enable Clock Polarity Invert for Output Register

Ready

6.2-2
EE, WE4A% Enable Output Register(iHH Z572), Wi H RS ER— N EHA,
BERENEONENXESZEEAFMR, ARBIUBTESE IP FH, W TEMFRR:
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widma | SEIR(E S, WRTEHI~152
wr_addr A B Huhk {5, frREES~20
S
wr_en A 1: e
0: ikfEfE
wr_clk A H5HHEsS
Sateh el 5
wr_clk_en A 1: A RiHb bl R
0: 2 Rt bl FE %
wr_rst A SR MAE S, WA
Byte Write fifi {1 ¥, 9AC 1 “Enable Byte Write ™% 4%
TR, frEEE1~128.
1: HRByteff 1%
0: ¥ RiByte i X2
5 Huhk @1 AE (S 5
wr_addr_strobe A 1: o Rilhl R, b iohl 3 (R4
0: 3 pi kb bl 7
rd_data 0 HH e Y, rEiaHEI~1152
rd_addr A ek {5, (rRAES~20
rd_clk WA VERH G 5
AP B 5 .
rd_clk_en A 1 % Rl bl 72
0: 3 Fidl bl % .
rd_rst A MO AEY, WA
VI AR L R AR RS 5
rd_oce A 1 A EibBhEA R, REUR R
0: Rkl FER, YR G
e SR
rd_addr_strobe A 1: A RiMhE R, b~ uhl 8 (5
0: A R b4 R

6.2-3

DRM Resource Type: B FEEE RAM IP ZBHEBMER, ARGHFESIIEZREEA—HFH, BH

= 9K, BHE 18K, BHZ 36K, MR RB/IFHIEIR, Bk AUTO BNT],

6.2.1.1. RAM HIiESBfF

wr_byie_en A

e EMARER AR, RAM BUIEE R PR A—HH, EXG O Bin O/ RAM BEEB =fE, M
WiHARE—f, HFEXHAMBEHKONREER —H#H, XEUENHO A F.
4379 NORMAL_WRITE(IEE# 4 ). TRANSPARENT WRITE(EE5). READ_BEFORE_WRITE(EML &) =Hp
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g1,

—Port A

Address Width &

Dyle NUnE

& Numbers

Write Mods

Enable
Enakle

Enakle

Enakle

Enakle Port A Clock Polarity Inwvert for Output Begister

ROESE .

HORMAL WRITE

READ BEFCORE WRITE

Port A Output Eegister

[4:20]

[1:128]

TRANSPARENT WEITE Sidnal

6.2-4
MmANEORABETF LE=MERX, EeiEHNER, X/IHERXNEEAET EENFNARE, FBTE, &)

Data Width 18

[ ESE]

UTHFESREER P Fit, ARIREEBEHSFE IR wr_en 8 1 BIRREHIRE, N 0 XRIZHIE.

6.2.1.1.7. NORMAL_WRITE

a_clk
a_clk_en
a_wr_en
a_wr_byte_en
a_addr
a_wr_data

a_rd_data

£ NORMAL_WRITE & T, o] LAE R, HEVEE EHBRIE, B clk_en 1 wr_en A S EFEH, flE

[ | | | [
1

¥

X___2b11

X__ADDRO ADDR1 X__ADDRO X

b e DO

Don't Care W Mem(ADDR1) X DO
6.2-5

PAN

BHFES R A B E, NE T 1 62, AREIZEIERD, 2 wr_en A8 0 B8R, a_rd_data —EH A
Don't Care K7, M RE EHIEEIKR, B clk_en AT HBFE, wr_en FEBFHY, a_rd_data it 51 a_addr
B %R, BN Mem(ADDR1)#] ADDRO E £ DO,

6.2.1.1.2.

a_clk
a_clk_en

a wr_en

a_wr_byte_en

a_addr
a_wr_data

a_rd_data

READ_BEFORE_WRITE

[ I I |
1 2
X211
X ADDRO ADDR1 ADDRO
X DO
Don't Care Mem(ADDRO) Mem(ADDR1) DO
6.2-6

- 66 -



MIEARS: /NRES FPGA Www.meyesemi.com

#£ READ_BEFORE_WRITE &R T, o] ABEI#E 1 B Z, B¢h EFHSAERIK, H ck enfwr_en9AE
B3, DO 5T ADDRO B, (EEFEE W a_rd_data #1 a_addr, o] AKX, W a_wr_en HF A4 0,
o] a_rd_data M2H 1 7 _£—Z%I ADDRO HEIR(EAARRHH D), Z/a, a_wr_en Riff, WA 2iEHE, &
3 BY %, & ADDRO BY¥#EiE 13K, a_rd_data Z#itt T DO,

FrARE—T, IMEXELHBHTSIRIEN, ZHOASEHF SN RBHIER B, B ER %L
BXREBEESENE, MERX, MERMEABERNEIEEL XK,

6.2.1.1.3. Transparent_Write
a_clk [ L | [ | L L
a_clk_en / 1 2 N
a wr_en A
a_wr_byte_en X__ 2b11
a_addr X__ADDRO ADDR1 X__ADDRO
a_wr_data X DO
a_rd_data Don't Care DO % Mem (ADDR1) DO

6.2-7

£ Transparent_Write X#E{ T, s LAFEIE 1 (N Z, e EFAGRIK, B ck enfwr_enHAS
B, DO Ei#t T ADDRO B, B2 EE WK a_rd_data #1 a_addr, afLALM, LB a_wr_en FARA 0,
o] a_rd_data BAEZERE T DO, 25 a_wr_en Ri{E, N, £ 2 %I, B—IXHE ADDRO BIEIBIE LK,
BT DO,

AHEE—T, R1F 1 NZHER, RIOTUBSHES, EXHELXT, HRIMETEREN, HEOK3 L
BMHEMNBEANEE. FUAMESER.

6.2.1.1.4. ARFKONESHF

ERwr_en N 1 BERERIE, N 0 BIRREME,
IRHONESNFS LE=fEHAE, EMNEE 8 N FRI !

wr_clk/rd clk | | | A [ ] [
wr_clk_en /
| 2 3
WI_en _F
wr_byte_en X__ 211
wr_addr X__ADDRO
wr_data h DO
rd_clk en /
rd_addr ADDR2 ADDRI ADDRO X
rd_data Dor't Care Mem(ADDR2){X Mem(ADDRI) X D0
6.2-8

ERE 1817, s wr_en & wr_clk_en IASEE, FTILARSHMF, AL 1 BZIFZ &I ADDRO BS
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A DO, sEE I E rd_addr 1 rd_data, o] LAER)IX—BFZ) rd_addr 2 ADDR2, AE#HTBE/EN, rd_data
EHEEE T ADDR2 EMEUE, MULE wr_en E25

B, ETRE 2 3 1%, kB wr_en 7 0, rd_clk_en 258, FFUARIER/E, 5 B)iEH ADDR1
71 ADDRO EfI#4E, Z /5 rd_clk_en ZKEF, B E TR, ol LAFE rd_data £R¥5 DO Hith.

DRBE—T, TBE 1 BZ, KRTIER 1 89%I4E ADDRO ST DO, iEi% AN H T ADDR2 th 9%
B FEMRTABHEL: KO RAM EHTERENRE, SEHNER OB ot EER L. 2R
EERBES?RRAIESRALE ANNEWE, 0o O 2 52 O 45 [ 89t ik B 25048

BARRRIUESMIRHER,

2.1.1.2 ROM 48

ROM BN RiEfFfEes, R FHNIETERE P M RERIZE, TERB AN, BRI RIZEY] 1440 B RHR R 25 4t
REVE —REEER IP WNEEES A dat XETEBTIERE.

FR, PDS B IPEEETAEDRMARIP AR ROM, —F2 Distributed ROM(52 %X ROM)5E —F1 2 DRM
Based ROM, 737 ROM AIE LUT(EHR)REXMEMAE ROM, X ROM KEFEXE LUT HBIR, BAESR
E-LEHBR/NNFREA SHEIXR RAM, LAT5E DRM R, M DRM Based ROM 2#| A A8 DRM &iRE
FX B ROM, R 5 AHZERIR, MEERER, #Fi%it$13#H DRM Based ROM,

DUTEERERN ROM HEEEANE, HTFRe6E, FHEIANBHDO ROM MNE 6.2-9 Fiik:

addr[8:0] =N
clk—N =1l datall:0]

rst —MN

6.2-9
TEAIPERE:

- 68 -



MIEARS: /NRES FPGA Www.meyesemi.com

DRM Based ROM 1.5 Logos2-PGIL100H-FBGET6-—6

Used DRMIGK Number: 1

Total DRMLEK Number: 310

Init File: NONE Browse. ..

Initial Data Format Type: BIN

6.2-10
AR, MR A% Enable Output Register(fi B 5 7F), M BEUES TR — e E A,
B8y, aJLAEE Enable Init IR RINDES, HFEARTTEGHE,

Initial Data Format Type: BIN

HEX

6.2-11
SANEIENBAREN ZHENER R HE,
BEARSMRONSNXESEELFM, ARBIAUBTES IP FH, WA 6.2-12 Fix:

wo 1/0 R
addr | EHEE S .
SLHLHE B S .
addr_strobe | I 1: SR HETCRL, bk O
0: XfRIhEA L.
rd_data 0 B HHE (ST
clk | B M55
B EMERERE S
clk_en I 1: xR 24
0: X REHbHETERL
Hhifg 5.
rst | 1: B
0: AR
WHF A ERES .
rd_oce | 1. B8O % 7
0: A7 % b Bl R3 .
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6.2-12
g AEFE 6.2-12 FHAIRTENZEOYE, —KHENIFE addr, rd_data. clk, rst X MSS BT,
PUTHFEYREER IPFit, HEBXRFEEBLESE.
6.2.1.2. ROM BYiE Bt 5

clk [ \ [
T1 T2 e e ]
ck en N
addr X__ADDRO ADDR1 ADDR2
rd_data Don't Care Mem(ADDRO)IX Mem(ADDR1) ¥ Mem(ADDRZ2)
6.2-13

JUERZNF2IESEERN, LkinE T 1%, 3 clk EFS5ERIKRE, B ck_en ASBEFH, £ HBEHE
#biit, rd_data i EHEE, ERAEHEFEESFENERT, rd_data MAHSBER, EANETTAMNAE
BER, FARNETA N E RN EFEED T2 289 5574 863KEXZ ROM SEH 8I{E.

FIABGKNFIEEEER, MIRAVIET ck en 55, MEL clke_en SBFEABEREWE, MRAAIE clk_en
55, i—EREHHEEE ROM £4E.

6.2.2.FIFO +48

FIFO BISEA %, 7 FPGA &, FIFO B{E AR 2N M RNHIEE G — NS BTN — N EFS,
LERESREEAEHTHIRENMPEEER, FIFO 1 RAM SR KHIXFIH 2 FIFO REEMi, XRANEIRF
EN, IRFES,

FEZH 1P TED X 44 Distribute FIFO #1 DRM FIFO, XL 2 B AR NEREMEL, B1& Distribute
FIFO 2wz FIFO,FEANZE A LK LUT BIREM A, DRM FIFO #RE2 /LAY DRM &R A1, DRM
MIELHE) FIFO HHMREXTF LUT BIRMMH, AXBEEX, BEuREES WAL,

AREEE/N 4 DRM Based FIFO,

EEFIFO BHERILKESE AR, FUESEiHH,

TR FIFO = /ER 14T HUR, BN IEEL.

PATE Y EBRE FIFO NEEEANA.

wr clk—H —rd clk
wr rst—H) —rd rst
wWr_en— —rd en
wr data[17:0] =4 = rd data[17:0]
wr_ full +— —*rd empty
wr water level[1l0:0] — rd water level[10:0]

almost full ] —* almost empty

6.2-14
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DREM Based FIFQ 1.9 Logos2-PG2L100H-FBGET6-—6

DBM Besource Usage

DBM Besource Type AUTO Actual DRM Resourse Type DRM1BK
The total used DRMI1BK is E: The total DRM1E8K is 155

Enable Low Fower Mode
FIFO Type
FIFOQ Iype: ASYN FIFO
Data Width Type

/| Write/Read Port Use Same Data Width

Enable Byte Write Byte Size:
Write Port
Address Width: 10 [5:20] Data Width: 18 FL=E152] Byte Numbers: 1 [1:128]
Read Port
Address Width: 10 [5:20] Data Width: 182 FL=E152] Byte Numbers: 1 [1:128]

Qutput Registers:
~/| Enable Output Register
Enable rd oce

Enable Clock Polarity Invert

FIFO Flag
/| Enable Rlmost Full Water Level
~/| Enable Almost Empty Water Level
Almost Full Humber: 1020 [1:1020]

Almost Empty Number: 4 [4:1023]

6.2-15

AR, R A% Enable Output Register(fiH S 7F), i BEURES TR — e EHE,

FIFO Type & SYNC 1 ASYNC F#, E—fERF$ FIFO, &5 ix A A— e, B —HE KRS FIFO,
EERTHMEMHMY, AFEERITD, LREANE RS FIFO, BARY FIFO 1% FIFO BNIEEREF—1E—
¥AEEERONNYEMEER J5 L FIFO MNESix OERERNNEME A, Y S5 FIFO MESL FIFO
HEARAZ—HH,

Reset Type th [ LAIE#E SYNC 1 ASYNC F#f, SYNC R TEEN N LA ERHEINEMERASEN,
M ASYNCEX T, EfL—EBH, FIFO ZZBIE1L,

HARABDRBESIAES IP F4, B 6.2-16 Fix:
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wr_data YRS, MREEEI~152

wr_en WA Gffefas, WA
wr_byte_en WA Byte Writef#ifit {55, *4ACHE “ Enable Byte Write” i1 i%

AR, AL 3ETEE1~128.
1: AR Bytefti £ %

0: % Bytefti 2%

clk LN [FIF FIFOR #0545, {XFIFIFOH
st WA [FPFIFOSfifs 5, #fiR (UFRFFIFOH %
wr_clk WA SEFIFOSIMEE S, (LR HFIFOH A
wr_rst A SHFIFOS MRS, AR, UREFIFOHK
wr_full WA FIFO Fullf5 %
1: FIFO3f
0: FIFOAiH
almost_full it FIFO Almost Full & 5
1: FIFO#i
0: FIFOA4

wr_water_level LoR) H¥i Dwater levells %5, 798 E[H5~20, FRS HdiK AL

rd_data it HEHEEY
rd_en Lof AR
rd_clk A SPFIFOHEME 55, (L HFIFOH K
rd_rst WA SLFIFOESNE S, (URFFIFOf
rd_empty LN FIFO Empty{s %
1: FIFO%
0: FIFORZ
almost_empty LR FIFO Almost Emptyf{i %
1: FIFO#%
0: FIFOANG %

rd_water_level i T Dl water levelfi 5, {98 36MHI5~20, #id $uf K 6L

rd_oce LIN Wt F AR RS
1. xPRHEAT R EEEE A AR
0: XRHOERL, AR RERE

6.2-16

Hh rd_water_level 1 wr_water_level 250K tliZMEIREE" M EEANNEIEE", HE X5 Xilinx
B FIFO B9 wr_data_count #1 rd_data_count 2—&#,
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~/| Enable Almost Full Water Lewvel

Almost Full Numbers 1020 [1:1020]

»/| Enable Rlmost Empty Water Level

Almost Empty Numbers 4 [24:1023]

6.2-17

M EA1% Enable Almost Full Water Level 1 Enable Almost Empty Water Level A& L, A 8E & F|
rd_water_level #1 wr_water_level, @ FE &) Almost Full Numbers iR ERFRHEE A 1020 MNEUEL,
Almost Full (55 &5, Almost Empty Numbers §i% &R R = oliEHUERI T 4 N8 Almost Empty 555

=HE,

B FIFO X B, NS ix 0 16bit, &k 0 8bit. IR B A 16'h0102, BB A E Y K4 2 8'h02,8'h01,

SR,

M5 A

MR EBix O 8bit, 1Eik

6.2.2.1. NiEERF

0 16bit, 45 A 8'h01,8'h02 B, EHEKZE 16'h0201, 45 NHNEIBEFERERAL,

EABL FIFO MRS FIFO fIEENF—, XEARS FIFO fIEE K & E RN A,
AR EMNNSBEEEM, ZHEHIEAR Q% Enable Output Register(# H FH1F).

6.2.2.1.1. FIFO Xi#I IS F
wr_clk | @ [ \ [ I 1 ] \ | 1 | | | L J L
wr_en ;
wr_rst
wr_data 50 D1 X b2 ¥ __D3___¥X_ D4 % _D5 X
wr_water_level 1 X 2 X 3 X 4 X_ 5 6
rd_clk I | @ \ [ | @ | 4
rd_rst
rd_en
empty
almost_empty
6.2-18

o AEEIE 1 %2, EMAESMERYE, &F TERS, EE wr_clk 89 EFARB wr_en A5 BF G
#& DO 5 A FIFO, wr_water_level tht A 0 & 1, RRELB AT — N EUE, LEEEEZIH O empty 55, £

3 B9Zl empty EE NS TR, BRKE

FiROBLBEHIETLULT, FIFO RBAZR, MEEE, rd_clk #1 wr_clk
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BEARA—HH, N1 BEANE 3 89%) empty H{EEY, £33 7 3 4 rd_clk,
FRUAX B EAN T LB B 4L rd_water_level /5 wr_water_level =4 rd_clk,
6.2.2.1.2. FIFO ¥HHHNSHF

wek 1L 1@ 1 M@ @

wr_en

wr_rst

wr_data X Do D1 b4 D2 D3 D4 D5

wr_water_level N-6 N-5 b4 N-4 N-3 N2 X N N

full

almost_full

rd_clk [ | [

rd_rst

rd_en

6.2-19
BT EE ST full F1 almost_full 155, fRi& Almost Full Numbers i & A N-2, £ 1 [ Zl, kNEZLE
AT N-6 MR, BHREBS 6 MUE FIFOFMB T, M\ 1 NZE 2 NZI—HBEANT 4 MR, ELb
wr_water_level Fa N-2 B, R 54, oJAEE Almost Full (5555, BER MR FIFO % T, FTUB A
RN NHEASE, FulliEShE,
6.2.2.1.3. FIFO E#HKETHIENF

wr_clk \ \ | 1 | L | L \ L | L @ l | \ | l @ L

wr_en

full '\

almost_full 1 i
d_clk | l ' i

rd_en

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

rd_data Don’_tCare DO X D1 D2 D3

6.2-20
RS T, FIFO EEE N MUR T HERTE 1 IRET, rd_clk 89 £ FE, B rd_en IS B0, LB M FIFO
BiFHHUE(SUEN M BB ERN, A EDFER 0.2ns), LS rd_water_level ZfE N-1,rd_data % DO RAEE 2
BZ, ful (FSHME, WETTLABUT, & 1 BZIZ 2 NZIBE—REZZ 7T 3 D wr_clk Sk 07 865 B 2 1t B 21
RECEANH. FURNTIUBEEE, wr_water_level E /5 rd_water_level =4 wr_clk,
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6.2.2.1.4. FIFO 503100 R
wr_clk [ L L | R 1 I 1 I 1 [ [ I
wr_en
rd_clk [ @ ‘ @ 3 L
rd_en
empty

almost_empty

rd_water_level 4 3 x 2 1 0
rd_data Don’_tCare X DD ™ D1 D2 ¥ D3
6.2-21

£ 1 8%, TIENEIEERIT 4, /Ri& Almost Empty Number 388 2, £ 1 BZIF] 2 BZH3EH THEAD
HUE, FrAE 2 R, oiESURERI TH S, iX3 Almost Empty Number fiti& &4, Btk almost_empty 15
S, BEEN AL, BIEE MR, FIFO BEMERE, EHMENRE 3, kit empty FEH =,

6.3. #&OME

ZEANBENTERRNEO,
ram_test_top.v

WO 1/0 fiI s ik
wr_clk input 1 St
rd_clk input 1 g
rst_n input 1 eREN
rw_en input 1 158/  0:Z#RE
wr_addr input 5 Sk
rd_addr input 5 g bl
Wr_data input 8 S\ RAM HI#3E
Rd_data output 8 M RAM iE 898045

rom_test_top.v

w0 1/0 iz ik
rd_clk input 1 EiE
rst_n input 1 eREN
rd_addr input 10 g bl
rd_data input 64 M ROM i H B9 £ 3

fifo_test_top.v
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w0 1/0 iz ik
sys_clk input 1 5 /&
rst_n input 1 2/EN
wr_data input 8 S\ FIFO 8944
Wr_en input 1 SEEY
rd_en input 1 EfERE
wr_water_level | output 8 E5 A FIFO NEUEE
rd_water_level | output 8 o)\ FIFO L MRS
Rd_data output 8 M FIFO £ H B9 83

6.4. Ti2iEA

55X
6. 5. KRBHEARREA

KAV EERLFRM IR IP, ARRIEAOSIHME, TERWBERE testbench B@E, FRARINEENA
FERR,
6.5.1. RAM {FElliz

‘timescale 1ns/1ns
module ram_test_tb();
reg sys_clk;

reg rd_clk;

reg rst_n;

reg rw_en; //ESEREES
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
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begin
rst n <= 1'd0;
sys_clk <= 1'd0;
rd_clk <= 1'd0;
#20

rst n <= 1'd1;

end

[ ES =
always@(posedge sys_clk or negedge rst_n)
if(Irst_n)
begin
state <= 2'd0;
wr_data <= 8'd0;
rw_en <= 1'd0;
wr_addr <= 8'd0;
rd_addr <= 8'd0;
end
else
begin
case(state)
2'd0:begin
rw_en <= 1'd71;
state <= 2'd1;

end

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

end

begin
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else
begin
state <= 2'd1;
wr_data <= wr_data+1'b1;
rd_addr <= rd_addr+1'b1;
wr_addr <= wr_addr+1'b1;
end
end
2'd2:begin
if(rd_addr ==5'd31)
begin
state <= 2'd3;
rd_addr <= 5'd0;
end
else
begin
state <= 2'd2;
rd_addr <= rd_addr+1'b1;
end
end
2'd3:begin
state <= 2'do;

end

default: state <= 2'dO;
endcase
end

end

//50MHZ
always#10 sys_clk = ~sys_clk;

/]

GTP_GRS GRS_INST(
.GRS_N(1'b1)
);
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ram_test_top u_ram_test_top(
wr_clk (sys_clk ),
rd_clk (sys_clk ),
ast.n (rstn ),
sw_en (rw_en ),
.wr_addr (wr_addr ),
.rd_addr (rd_addr ),
.wr_data (wr_data ),
.rd_data (rd_data )
);
endmodule
WRE th I —EEMREXERABIFAHRRE, AXFTERZES S NMLBH 27 172 80 72 ram BYIE
SEHRS. EZAREFES A ERMERURSANNEE. XERRBREELININEE, BELEH
38-42 17, L2 state=0 HEHE, H5 rw_en, HBREEZVRE 1, I HABSRIE(CREERE clk_en, TJLARE),
TS ESEAFREABECERRN FEE, LGR&E, AR TN B F IR B44R), Bl state=1 B8R
e—HARE ram EEASHIE AXEH 44 3 60 THRBSRET, JLAES, 2 wr_addr RFF 31 B9,
wr_data 1 wr_addr ARETAN 1(rd_addr X2E+1, AR RE, TEN 7RIEANIE AR F), 2 wr_addr
EF 31 (BHE, B TN E FEIELERTE 0, RS E, EIRN AR TERBEMI 31 EEEASUE, L
EZE®HEAS, —HEANT 32 MUR(MMLE 0 SR#tE 31), RS 1 TR B A 32 MUEE Bk R state=2
89215, X80 87 61-72 17, LAl 2 state=2 HIBHR, BN EHIHY EFIEIL rd_addr RETERMN, EE rd_addr=31
BUEHME, £ T E R E = A H RSB (IR E, MR I AR MIE 31 NEIRIEL R, K
EEERMhE 0-31 B9EE, —2F 32 DEUE, FTLAZRESEERMIER 32 NMUE, ABRE TN E A B EE
state=3, state=3 TJLAB R HETZERMREFF— TN EAY, AERIEE X state=0 T, £F —NENIER.
BREEARUTUEBNMME, FEECERNE, RIBEKEREAB. EAXERNFEE, IR EY
F#F, MENFURERX rd_addr=31 X—RZESBE—MUERE X, ZWERGE, AENENNHE
A EER S, ST AR BRI IR AR,
JUREH—TENENF2ENRERE TN EAPA £ FTLUTE rd_addr=31 BHITHRIEER
T— AR SRR EER TUASAINHIER BN RAM EH — PR,
FERBNHRIILER, ARBIERFEENTR, BEANRNBEEWMHE.,
6.5.2.ROM {A E ik

‘timescale 1ns/1ns
module rom_test_tb();
reg sys_clk;

reg rst_n;

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

initial
begin
rst n <= 1'd0;
sys_clk <= 1'd0;
#20

rst n <= 1'd1;

end

//50MHZ
always#10 sys_clk = ~sys_clk;
/]
GTP_GRS GRS_INST(
.GRS_N(1'b1)
);

always@(posedge sys_clk or negedge rst_ n) begin
if(!rst_n)
rd_addr <= 10'dO;
else
rd_addr <= #2rd_addr+1'b1;

end

rom_test_top u_rom_test_top(
rd_clk (sys_clk ),
ast.n (rstn ),
.rd_addr (rd_addr ),
.rd_data (rd_data )

endmodule

13 31-36 17HI4L T ROM NIRERR, ZRREBMESLHZEAT ROM IP, RFIEESSIHKH, REME
2 IERLE,
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A1 24-29 TEE— always BRARTEM ML, E@ILEE ROM IP, BEIEIZ Y, HFRAIE ckk_en 55,
FTLA¥S4ESE ROM S TAEMSRETELH ., FrLAFRBEERMEE, it N 0 RET R M, £EEIZH.
FERBIHBIILER, ARETIENFBENFR, EANRNBIEENRHE.
6.5.3. FIFO {HFELiE

‘timescale 1ns/1ns
module fifo_test_tb();

reg sys_clk;

reg rst_n;

reg [7:0] wr_data;

reg wr_en;
reg rd_en;

reg rd_state; //iIRFS
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

rst n <= 1'd1;

end

always#10 sys_clk = ~sys _clk; //50MHZ
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always@(posedge sys_clk or negedge rst_n) begin
if(Irst_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) //128 1N 84#E
begin
wr_en <= #21'd0;
wr_data <= #28'd0;
wr_state <= #2 1'd1;
end
else
begin
wr_en <= #21'd7;
wr_data <= #2 wr_data+1'b1;
wr_state <= #2 1'd0;

end

1'd1: if(rd_cnt==127)
wr_state <= #21'd0;

default: wr_state <=1'd0;
endcase
end

end

always@(posedge sys_clk or negedge rst_n) begin
if(Irst_n)
begin
rd_state<= 1'd0;

-82 -



ISR S: /NIRES FPGA

www.meyesemi.com

rd_en <= 1'd0;
rd_cnt <= 8'd0;
end
else
begin

case(rd_state)

1'd0: if(rd_water_level >=8'd128) //Z&fF 128 1N

begin
rd_state <= #21'd1;
rd en <= #21'd1;
end
else
begin
rd cnt <= #28'd0;
rd_state <= #21'dO;

end

1'd1: begin

rd_cnt <= #2rd_cnt+1'b1;

if(rd_cnt==127)

begin
rd_en <= #21'd0;
rd_state <= #21'd0;

end

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

end

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

fifo_test_top u_fifo_test top(
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.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 ),
.rd_water_level ( rd_water_level ),
.rd_data (rd_data )

);

endmodule

WRE th N—EEMBREXERABFARRE, AXTERBES .. BN NEER RS,
DAITTR T BN 128 DN E, ML 128 NE, BT FIFO AFEEMul, FRIAR B EEEREE ST,

BERESRE, & wr_state=0 B, Rim 588, FHiL wr_data RETEM, £ FIFO EEBHUE, 3
wr_water_level=127 B81%, F{EEFERE, SHIEE 0, BRSBHER 1, FRUNESBEA—NUE, FTAF
—1MBEAT 128 MR, ETHRSERE, SHIEE 0, BREEE 1 XLEBRERET —INHARA K
REEM, ZE, 7 wr_state=1 B, REFERF rd_cnt, ZEHHM S HIBHIEL 128 NMURHEHE, wr_state Bk
2 0 K7,

ETREBEKRS, £ rd_state=0 BIEE, —E o[ HEIRERT 128 1N(E1E 128), K&BkEEF rd_state=1
T, RAEFRIEHEIE, REYE rd_state=1 THZEE rd_cnt JIFENEEE HUEHHTIHEL, rd_cnt M 0 FaTH
#,5 rd_cnt=127 MRS BE FIFO L — DN EURE Fr LALLM —HiEH 7 128 NMUE, T— MY A H rd_en
#0 rd_state #B¥ & 0.

BREEARUTUEBNMME, FEECERNE, R REAB. EAXERNFEE, IR EY
FH AEXFURIX rd_cnt=127 T—NZIEBE—MIRREEX, BNEEME, AENENMHRELN
HEERS, TTAR BNIRIEIRAE,

OIS EH— 9 EMENFEZENRESET — NN A A EMTLATE rd_cnt=127 HHTHEEERE
T EABRA SERIEER AR rd_en E2 8 1, B M FIFO I — PR,

HEABNHEDR LS
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7. BT %% FPGA A28 LED ifK¥T

7.1. TEEN

I EHN:
B REEE 8 N LED (TRIRFKXSEFEX,
SMvE7 N
Window11
PDS2022.2-SP6.4
TR
MES2L676-100HP-MINI
7.2. ZERFE

BENN, o, DA RRNIZAEE;
1 /NBF=60 72§P=3600 #, HETEEEEN 1 /B, B EBEEN 3600 IX;
AHFHEETIHNPESEERERENTEN, XN HENFIREIERNEE,RIMTEERZAAE (T),

——

B 7.2-1

EHFRATBEE TN ARE BMRIES AN X RN T:

f=1/T

£ 100K 1R~ LB isEREHE—1 27MHZ B9ES 5P,

FRUAR B HRZ9 9 37.037ns, ME F A1 FPGA B9 it o, FATAY always Pl &) S 7E 0 0 89 L FH B B XS4
FATEE, BERMNTUEX—1EZE, SRR EFAEMILZTEN, ILHETA— M8, ZTEEM
MEFRERT 37.037ns, AMREE 15 BE, RFZILEITHEE) 26999999 BN o], B M 0 FFIaTH4%, FrbAit
#2) 26999999 BN, WBIRE —F T, LALLEHE, 13499999 B2 0.5s,
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USER_LED1 | RIGRALOK D135 G I K
USER_LED2 | RLGRALOK D14&Gw G
USER_LED3 RLGRALOK___D15SHu G
USER_LED4 | RLGRALOK___ DI6SIN G
USER_LED5 R3 pmalOK_ DO K]/jru'w_(;
USER_LED6 | RAal0K_ DI0Su G
USER_LED7 | REmal0k___ D120 G
USER_LEDS | RE w0k DITER G
7.2-2

7.2-2 AFFER L 8 1 LED TR RIZE,
$=#l 0.5s BE#— % LED ¥TIKRZ, f LED \T2IRAKNTIMR, ol AT 0.5s KR E—"1NLED ¥T, (ZHFH
1 %R, RBFH 0 XR)

00000001&10000000
iO.Bs + 055
ololololofo]1]o ol1]ololofo]o]o
io.5s * 055
ololololof1]o]o olol1]olofo]o]o
io.5s * 055
ofofofof1]ololo}l—o0]0]0]|1]0|0|0]0O
. bs
B 7.2-3

WABEEX—1EE, ILEAER EFREREH+1, 114(F) 13500000-1 BN 9], LBSHRZ 0.5S,
7.3. &OMR

WO 1/0 i1 ik
=
CNT_MAX Parameter 26 HHNRXE, B ENMEIE.
clk input 1 REHH, 27MHZ
key input 1 BRES
rst_n input 1 BhfEsS, BEX
led[7:0] output 8 led kTHEHIES
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7.4. I#=iRA

7.5. RBIERREA

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 5

9. input rstn s

10. input key g

11.

12. output [7:0] led

13.

14.);

15.

16.
17.//==============================================================================
18.//r‘eg and wire

19.

20.reg [25:0] led_light_cnt = 26'de;
21.r‘eg [7:0] led_status = 8'b0000_0001;
22.

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

25.begin

26. if(!rstn)

27. led_light_cnt <= “UD 26'do;

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

29. led_light_cnt <= “UD 26'do;

30. else

31. led_light cnt <= "UD led_light _cnt + 26'd1;
32.end

33.

34.//1ed status change
35.a1ways@(posedge clk)
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36.begin

37. if(!rstn)

38. led_status <= “UD 8'b0000_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

KBEE 5 THEXNSE CNT_MAX RRARIREITHRAE, BIARZ 13500000, 2 €6 0.55, ©f
PAB IS8 BUZ B3R 203 1 B A9 Y 8],

KB 24-32 17, AEE led_light_cnt LI 7 EERHIINEE, SRR A EFEFILEM 1, REFHE. H
F M 0 FFEAHHE, FrRALHEEI CNT_MAX-1 BIEEE O,

AKMWEY 35-43 47, SLIM T LED XTHOIR A2 4), led_status 2 8bit WL E, Y key RIL T, b2 key B9
{87 1 6, B Led_light_cnt=CNT_MAX-1 B, #tit led_status MZA# 1 {4, LI LEDO->LED7, L E % T B,
key 9 0, SL¥ LED7->LEDO,

18 45 17, BB A SIZB1E, % led_status BER{EL led,

7.6. RKRBHAE
1. “timescale  1ns/1ns
2. module tb_key led test();
3.
4, reg clk 5
5. reg rst_n ;
6. wire [7:0] 1led g
7. reg key H
8.
9. reg [7:0] data ;
10.
11.  initial
12. begin
13. rst_n <= 0;
14. clk <= 0;
15. key <= 0;
16. #20
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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_testi#(

29. .CNT_MAX (10 )

30. Ju_key led test(

31. .clk (clk ),

32. .rstn ( rst_n ),

33. .key ( key )

34. .led ( led )

35. )

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(!rst_n)

45, data <= 8'do;

46. else

47. begin

48. data <= {$random}%256;
49, $display("Now data is %d",data);
50. end

51. end

52.

53. endmodule
Z testbench SN RBE2AFIE— LA EREER, £ EA Modelsim NEREBTELXM T NE, L

RRAXERDE 28-35 17, Hl 7 HAMNBRAKKTER, o] ABRCHEE 29 17, CNT_MAX RARNSHANE
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10, X2A T HMMAER B E, INRIER 13500000 §93E, HMNBEMHE 0.5s TRBEIER, XEFHX.
KB 11-26 TKIARX S M BYE, LR 20ns 5, EMER, NHKAR SR 10ns BIR—IX, X
4% 50MHZ BBS 9,
|

&

==
A

e
TS eHENCNER N (RN
000 1

7.6-1
7.6-1 AAELER, oTUEE led_light_cnt X148 10 MRS, led_status SR ER—I, FELE
ZR,
7.17. PR

XEBSFANBMNFREIRITEEFNAERS R, GENIEEABIFHER,
7.7.1.4TF PDS {4, €I T2

Step1: $TFF PDS 44, S5 NEW Project, AEXNHIEESRITETIE;

8 Pango Design Suite 2022.2-596.4 (or

Pango Design Suite

Getting Started & Help

7.7-1

Step2: B NEXT;
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[th 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

® Project files

® Part

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

< Back I Cancel i
7.7-2
Step3: SIERZ A led_water HIRBIXNNHNNHEER, ZEBETE Next;

HEIRANARREIRIMIERR. IRX8 TS RBEER,
[Project Name] R TREXMHZR, BIAA project, (RAWFFE . HF. THE (). 7L (-). = (.)),

[Project Location] B FIEZFEHM TN ITIEEER, XEXBERAFFE. HF. T
()AL () B () @~ , 4= H B (), EERAELNERREERE, I IEXHHENER,
[ Create Preject Subdirectory] ¥ TREXH4Z/EATEEBRN—IBH,
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[th New Project Wizard ? *

Project Name

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

Broject Location : D:/admin/desktop/led water

n/| Create project subdirectory

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

| < Back || Hext > Cancel |

7.7-3
Step4: i%£#% RTL project, ;=& Next;
[RTL Project] BFEli# RTL L2 . #MEBHEI I TLANST synthesize, device map, place& route, report
timing, report power, generate netlist & generate bitstream &,
[ Post-Synthesize Project | F eI 4&EE LR AMENITIZTILAAIT device map,place& route,report
timing, report power, generate netlist & generate bitstream %,
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[TH New Project Wizard ? X

Project Type

Specify the type of project to create.

RIL project
You will create a project with synthesize tool supported.

Post-Synthesize project
You will create a project without synthesize tool.

| < Back || Hext > || Cancel |

7.7-4
Step5: B Next;
ZAMoI L Add Files #1 Add Directories 3E#MN rtl SEXERIFE rtl B, PARIAE rtl X4HE
IRz, Add Files #RiNiE &9324F, Add Directories FHEFHINH L THREEENXX MG, EFET THHN Add
source from subdirecotires MRMABNFERTEENX MY, holEHE NEXT BKSHRMX4,

[EY Mew Project Wizard ? 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 Location Add Files
‘ 2dd Files List
‘Add Directories I

Create File

i

Copy design files into project

2dd source from subdirectoriss

| < Back || Hext > H Cancel |

7.7-5
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Step6: B Next;

Y New Project Wizard g X

Add Existing IP

Specify IPs to add To your project.

File Name File Location Add Files
Add Files List
Rdd Directories

Remove

[] copy IP files inte project

| | 2dd source from subdirectories

|<Back||Next>||Canc:el|

& 7.7-6
Step7: B Next;

E New Project Wizard

Add Constraints

Specify or create a constraint file.

File Name File Location Add Files

2dd Files List

fil |

Create File

Remove

Move Up

Move Down

Move to Top

| | copy constraint files into project

e | [ > ||

7.7-7
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Step8: IEFEH[/H R BS HE EXR GZETH, ZFRE Next;
synthesize tool o] LkFREZEAS T EA Synplify Pro B ADS, #EL R ADS Z&8 T H,

[th New Project Wizard ? X

Part

Choose a default part for your project. This can be changed later.

Device family Show in "Available devices' list
amily: 0gos2 v ackage: [ 0y w
Famil Logoa2 =41 Pack FEGETE S
Device: PGZL100H ggc: v Speed Grade: -6 ‘ﬁ~ z v
= JE
Filter: ~
Available devices:

Distributed RAM

Part APM FF LOT
PGZL100H-6FBEETE 133200 6600 19900

r Select Synthesis Tool

Synthesis Tool: D3 g%élﬁ W

when modifying device or synthesis tool, configuration will be restored automatically.

|<Back||Nex‘r.>HCancel|

& 7.7-8
Step9: £ summary B Finish, = TR EIE;

[th 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:/admin/desktop/led water/led water/led water
Number of design source files added: a

Number of design source directories added: 0

Number of ip socurce files added: a

Number of ip source directories added: 1]

Number of constraint files added: i}

Part PG2L100H-6FBGETE
Synthesize Tool A0S

| < Back || Finish || Cancel |

& 7.7-9
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7.7.2. 5 M5& i X4

PDS RGEREMTE:

T Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)"
File Edic View Project Process Tools Window Help

DG

a 3 u L BEXEBMESGE £ O B <& |
navigator 8 O M| B eroject Directory o#x

Files

B

il s case senssrive [] mode woras
B corioon-ermsere o e
. o
= e —
oo
Tosat CrY Time: oncoms0s
Total process CoU Tine: hiomids
Toral feat Time:  oniomios
o
B
o
s x

) Generate Nerlisr & B

[3  Generate Bitstream

7.7-10
WFE Designs, ¥aIHEIZIHEY module FEEINMHD, HE AT HE RMEFH verilog XERMB TED;
EAddSources ? 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 Location Add Files

Remove

Move Up

i fCopy deaign files into project
S5can and copy include files

| Add source from subdirectories
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7.7-1
ISR TRz
EBODRE Add Files, EHERMAFE THE;

| @ Add Sources

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.

1
File Name File Location Add Files

i | Copy design files into project
Scan and copy include files

| Bdd source from subdirectories

& 7.7-12

FENXHRE TRE:
1)EHOD AL Create File;
|- E Add Sources . ? g 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 Location BAdd Files |

i | Copy design files into project 1

Scan and copy include files

]

i

‘ | | 2dd source from subdirectories ‘
|
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7.7-13
2)i%$% Verilog Design File, 3X#4&#1 module F—3, BIAKR, s OK;
[{h Create Design Source File 2 X
—Create a new design file and add it to your project.

File Type: Verilog Design File ([.w) s

File Hame: led_war.er:|

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

QK Cancel

7.7-14
mi OK;

[fh Add Sources ? *

Add Design Source Files

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

File Name File Location Add Files
| 1
| led water.v D:,.-‘ad.min,-‘des]ctop,.-'led_water,.-‘led_water,.-‘source! Add Files List |

fi fCopy design files into project
Scan and copy include files

| Add source from subdirectories

| < Back H 0K H Cancel ‘

7.7-15

4) mi Cancel;
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E Define Module

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

MSB and LSB walues 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
— | INEUT I

+

k4

& 7.7-16
5) BOAFT R XM, BRI EIR T module SFI#E;

[th Pango Design Suite 2022.2-5P6.4 - D:i/admin/desktop/led_water/led water/led water.pds (on PC-20200227DQAD)*

File Edit View Project Process Tools Window Help

MW H R B> ® | REBEBEGGEO

Havigator =t B Report Summary . Project Directory

Sources Files

QB | P @ 4

EE B Qas|=E =2 8 2|

Ef module led water|

& 4] PG2L100H-6FBGETE
E!."" Designa (1)

[  1ed water (led water.v)

Constraints

)i
endmodule

o RS

= simulation

7.7-17
RERE, MR,
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[t Pango Design Suite 2022.2-SP6.4 - Di/admin/desktopyled 3 led s led_water.pds (on PC-20200227DQAD)*

File Edit View Project Process Tools Window Help
1) RO = w8 E S

. < DT

e AEE2B|Qes| =222 2= |aa)]

| B @ 4

LA
=

£ module led water(
= §]] pe2L100H-6FBGETE

2 inpuc clk ,
L= 3 input rst_n
B = e 1) inpu n,
T E—— 4 cutput  [7:0]led
" %L - 5 Vi
Constraints &
Simalation 7 f———— clack freguency : 27_000_000-—---— 7

parameter time 500ms = 25'd13_500_000:

reg [24:0]cnt_time
reg [7:0]led status ;

y7e Timing 500 /74
always @(posedge clk ) begin
if (~r3t_m)
cnt_time <= 25'd0 ;

else if (cnt_time = time 500ms - 1'bl)
cnt_time <= 25'd0 ;
else
cnt_time <= cnt_time + 1'bl ;
end
e ey change led status-—--—-———————-—— 14
always @(posedge clk ) begin
if (~rst_m)
led status <= 8'b0000_0001 ;
else if (cnt_time == time_500ms - 1'bl)
led status <= {led status[6:0],led scatus[7]} :
else

led _status <= led status ;
end

assign led = led status ;
endmodule|

Compile
Synthesize

3

-3

“[&  Device Map
3

Piace & Ronte D:/admin/desktop/led water/led water/source/led water.v
+[2 Report Timing L

[ Report Power Conscle
“[5 Generate Netlist Q o & ™

7.7-18
7.7.3.%i¥
O EAUTARIET Compile FiiE:
(1)X&E Flow B9 Compile #HITESE
(2)AT Compile &m&F Run HITHEE;

7

Synthesize

Device Map

Place & Route
Beport Timing
Eeport Power
Generate Netlist

ooz Generate Bitstream

7.7-19
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7.7.4.TEA%

=i Tools %&4% User Constraint Editor(Timing and Logic)s#& s & TEZE 4R , User Constraint
Editor(Timing and Logic) %% Pre Synthesize UCE, 801 TEIFfR:

[ Pango Design Suite 2022.2-SP6.4 - D:/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)"

File Edit View Project Process Tools | Window Help

Ei G B =<2 A .
Havigator g % Physical Constraint Editor (Post-Map) Fost Synthesize UCE
Files Route Constraint Editer =
&} Design Editor
@ |1
Power Calculater
= BG2L100H-6FBGETE Power Planner
il Dearngna (1 S5 Estimator
%
e 55N Rnalyzer
| Constraints
- Ingerter
Simlation Ui 4
Debugger 00:
Configuration
IP Compiler
< Synplify Pro o
[“¥ Compile Simulation Libraries
Schematic Viewer L
Timing Analyzer LA . 'b1)
Langquage Templates
T =" T T T~ DT
end
sy change led status—————————————— /7
- always @(posedge clk ) begin
if (~rst_m)
led_status <= 8'b0000_0001 ;
else if (cnt time = time 500ms - 1'bl)
led status <= {led status[6:0],led status[7]} :
else
led status <= led status ;
end
assign led = led _status ;
Flow q endmodule

7.7-20

Tools THJ User Constraint Editor(Timing and Logic),

[th Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led water/led water/led_water.pds (on PC-20200227DQAD}*

File Edit View Project Process Tools Window Help

i} i ’ A IE i) ] 3 =]
Navigator A58 Repore Summal =y .
Files », = ot Synthesize UCE =

1
sl module led water(
= BG2L100E-6FBGETE input clk ,
& [= Designs input rst o,
- 4 output [7:0]1led
B Yi
- 2f Constraints
= simulation ey clock freguer 27000 000=————=, /

8| parameter time 500ms = 25'd13_500_000;

reg [24:0lent_time ;
reg [7:0]led status ;

Ffmmmmmm e Timing 500ms—-—--—--—-——-— /
always @(posedge clk ) begin
if (~rst_n)
cnt_time <= 25'd0
else if (cnt_time = time 500ms - 1'bl)
ont_time <= 25'd0 :
slse

ent_time <= cnt_time + 1'bl :

change led status

7.7-21

T B#= User Constraint Editor(Timing and Logic) Bl #x,
7.7.4.1. B#LIE

$TFF UCE J5, %% Timing Constraints /5i%#% Create Clock FRNEAER S, AN —RIBIEA

-101 -



MIEARS: /NRES FPGA Www.meyesemi.com

port BAF P& R8RS,

R r

File Ed4ic View Project Process Tools Window Help

U 4 2 7AE HLY 7] < & [ |
& x B erotect Directery  teavacery (R oex
:
- Attributes Device
& PG2L100H-6FBG676
= L
v g Llocks » Enable Clock name Source objects Period Waveform Add
Set. Clock Groups B create clock x
Seriixterm Loy Creates a clock abject
Y. Period:
AT Rise ac: 0.000 = ms
Set Disable Timing Fall at: 1e.518 ns
i
Flow Command: e {clk] [get_ports {clk}] -periocd {37.037) -waveform {0.000 18.518}
v cmptie o | [cat]
2 Device Map
Report Power Console A

Genezate Bitstresn T
Loading the dev;

Be*rnee =e|
7.7-22
EREPXI PGS, REKENPERN, RN 24, /RF OK SEIR—REPLR, Reset EEZTME.
CUE SR T B fTR:

T Pango Design Suite 2022.2-596.4 - D admin/deskiop/led waterlec wateled wter pds (on PC-20200227DQAD)

- 8 x
File taic View Project brocess ools Window Belp
3 | b 2 B 1 8 <2 A [
& X % epors sumary [ sroject divectory  teavaver.y [ osx
Files 5 -
» > | corsens device : EG211008-67BGGT6
!
o Ce 3 Actributes Device
S tr——
s it « # = & | create Clock - (Double Click Blank Area To Create a Create Clock Constraint)
o -
s = clocxe © mmble  Clockmmme  Souce e meris  Waveroms nas
I conatestots Greate Glock 1) 1 v 13 [get_ports {clk}] 37.037 0.000 18.518
= Simulation Create Generated Clock (0 = e 3 2 st
Set win Delay
Sec Mlcicyete fach
-
& [l others
Sec Disable Timing
B sumary
10w
V/ Compile
syonesize
sevice uep
S5 erace < Roue
Repe
Report Power Coasole %
=

e Total cime(nh:mm:ss) of open UCE: 00:00:08
Loading the device

Open UCE successfully.
Current device : PG2L100R-GFBGS76

7.7-23
7.7.4.2. YIEBLYE

TF UCE J3, &% Device /FiE#F 1/0, RIBFREERE 10 NHE,
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[ Pango Design Suite 2022.2-5P6.4 - Dy/admin/desktop/led_water/led water/led water.pds (on PC-20200227DQAD) - o X
) A E % | & B | [
Navigator 8 x Report Summary 7 eroject Directory led water.v Pre Synthesize UCEX X oe x
- | © | current device : Pozrr00s-sFsceTs
1
= Timing Constraints Attributes
[*7 Designs
3
*f Constraints
[ simulation
o
[ T e vien
e
e e e [ e e T b i e e ]
mEEE T ; ey
O omer e moas s s . o nst Haetesre)
O —— i
B -
L Searacesaitatzen: Total t: 33) of open UCE: 00:00:08
Open UCE successfully.
s | e
B x-00¢ |
& 7.7-24
.
BRRBRFEEREY 10 G, RERE S4EM.fdc X, TRAR
V2 = H A, ™ ) = . ;7 7C z o
7.7.5.%%8
Nl H Nl 4= \ NESH .
11T Synthesize iREBIUTH TLoJ ASEIR:
H iy,
(1)MiFE Flow 9fy Synthesize HITEE;
2) AT Synthesi £ R BITERE;
ynthesize = un HITEE;
. . - _
<A Synthesize i SEITHE .
PaT =3 A, == N,
[h Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led water/led_water/led_water.pds (on PC-20200227DQAD) = X
5] . ., | & Y B | I m
Navigator L Report Summary B Eroject Directory led_vater.v Pre Synthesize UCE X o8 x
N w | C | carcent device : BG211008-67BG676
T
[fel= EpRR— ... |
= Designs
=
=f Constraints (i
=] simulation
u}
[0 R e i
e T T T TR T T LT T T R TR T TR
T = 3 =
e e ; =
. 3 ouTRUT e BANKL3 LVCMOS33 4 NONE FAST N(default)
T e e : T
[s oom me s Trcosss . o st Nastane)
e ; PR ey
G, co— . r—————
—_— B s =
e s =
[5  Report Power Censole 8 x
[®  Generate netiist
‘Cenerate hirdtrean Save Constraint in file D:/admin/desktop/led_water/led vater/led_water.fdc success.

sted.
an S 18:51:06 2025

%o synthesize: Total CEt
to synthesize:

" done.

thesize: Total Resl Time elapsed is Ohifmilla
' time elapsed s Oh:om:
Total Process CEU Time elapsed is On:0m:6s

162

7.7-25
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7.7.6.Device Map

Device Map HEE/FARRKIRHILHEIRARSHNFETTE (LUT.FF. Carry F), 1B
17 Device Map HREAMUTH L] DAL

(1)E#EWE Device Map;

(2)AFH Device Map AF Run;

5k Device Map #1Ef5, S&E TEMR:

o
Fize iew
8 x Report Sumary [ Project Directory  led vater.y | o8 x
£
Current device : BG2L1005-GFEGST
Tining Constraince pr—
5 i J
i
i
o
= packag
Tool Tabs osx
1/0 DIRECTION. 1oC N vecto TosTADARD DRIVE | BUSKEERR | SLEW  OFF.CHIR IERMNATION  HYSORIVEMODE | VREFMODE | VREEMODEVALUE oog,
1 ovreur a17 s 5.8 wore st
2 om a samas wore mst
s ooreor ae B3 . wore st
4 oommr A B 3 Lvcoss3 . vorE st
s oueur £ samas e ast
& oomor as s . wore AT
Floe 7 ovreur ce Bamas . rore st
s oomeor 220 s o st
s e o samas wore
10 mRUT a2 B 0 o

‘a PO ¢ =EI
7.7-26

7.7.7.Place & Route
B4 (Place & Route) IRIBAEFARMYIBL R, SR ERBETLIRN A BERHLE,

iz17 Place & Route REBLAT AR TTLASLM:

(1)E#EWN T Place & Route;
(2)&T Place & Route =i Run;
5eAk Device Map #Ff5, SEBE TEMR:
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2]
File Eaic View Project Process Tools Window Help
O | ) Z 8 | B <3
Havigator 8 x Reporc Sumary [ Project Directory  led waver.v |
2 Files
Current device : PG2L100H-GFBGET6
= A

Timing Constraints Avtributes

& i) es2r1008-678GE76

n/desktop/L

o
o ommmmon e sw v —
o ot wmm savs wnosss
N 2 ouTeUT 17 BANKL3 3.3 LVCMOS33
o savs wosss
B o me s s woosss
s wmr ae saws wwoosss

Process

Hessages*

Zogt

Flow Navigator

7.7.8.Generate Bitstream

o8 x
L
i
I I
o8 x
DRIVE BUS_KEEBER SLEW  OFF_CHIP_TERMINATION  HYS_DRIVE_MODE VREFMODE  VREF_MODE_VALUE DR,
s NORE st N(defaulr)
4 oNE st N(defaulr)
4 HoE st N(defauls)
s NoRE msT N(defauls)
s NoE st N (detauit)
4 orE st N(defaulc)
s NoE st N (deaulz)
s NoNE st N(defaulr)
oKE
NorE
8 x

@:p'x@@@ﬁl

7.7-27

Generate Bitstream 4 Z#H &I 44, iz1T Generate Bitstream REBLAT AR o] LASLI:

(1) E#ENTE Generate Bitstream;
(2)&TE Generate Bitstream &= Run;

LA LRE, BEFERMRX ., 1T Generate Bitstream, Taf AE R RE I TEFR:

T Pango Design Suite 2022.2-596.4 - D admin/deskiop/led waterlec wateled wter pds (on PC-20200227DQAD)

File msic View roject Frocess Tools Window Help
] 3| b A i i B <3 &
Havigator e Repore Sumary [ Project Directory  led water.y (Al
Files
Current device : EG2L1003-6FEGETS
@ 1

Timing Constraints Actributes

o]

o
‘ o package view
oo 70
wo mmcmon e sw v —
: 2 outeUT a7 BANKL3 3.3 LVCMOS33
Comr savs s woosss
B o me savas woosss
o ae saws s wosss
3 v/ Synthesize 10 INPUT c22 BANKL3 LVCMOS1S

CBY value bast
al Time elapsed is 0
PU tine elapsed is Oh:0m:ST:

veasages®

- 8 X
o8 x
| l
L
| |
i |
} |
oesx
DRIVE 505_KEEPER SLEW  OFF_CHIP_TERMINATION  HYS_DRIVE_MODE VREFMODE  VREF_MODE_VALUE OB,
s NoRE st N(defaulr)
s NoNE msT N(deauic)
4 orE st N(defauls)
s NORE st N(defauls)
s NoE st N (detauis)
I nowE st N(default)
s NoNE msT N (deauls)
s NONE msT N(defaulr)
owE
noE
8 x
“here is in confis

7.7-28

7.7.9.F & 4 A LR XX 4

=i Tools &4 Configuration & SETEZEMR Configuration, i1 N E FixR:
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[T Pango Design Suite 2022.2-5P6.4 - Dy/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD) - 8 x
K] ] [7 User Constraiat Editor (Timing and logic) ™
- Power Calculator
™ Designs S
L SS Analyzer
= f constraints
led waver.zdc (D:/admin/desktop ' IMSETter
= simulation Debugger
E————
T T e T e e R e T T
e S e i e
- 3 OUTPUT ale BANKL3 3.3 LVCMOS33 4 NONE FAST N(default)
A T : e e
— [ —— e ==
5 ¢ synthesize 10 INPUT c22 BANKL3 3.3 LVCMOS15 NONE
3V Device
= [:3 # Place & Route
[+ Report Timing
Report Power Console Ly e
Tools THY i ion i
Yy Configuration it
FE A Tools 01,
o ¢ ; 2 B %8 M =
Navigator 8 x Report Summary £ Project Directory led_vater.v I
—
@ 1
=
o 0
%% Constraints.
=) Simulation
e e T T e A e T T T
- 3 OUTRUT a18 BANKL3 8.8 LVCMOS33 N NONE FAST N(default)
Els o e sans 2 wovesss . o nst Nastauns)
+/ Synthesize 10 INPUT c22 BANKL3 3.3 LVCMOS15 NONE
[5) ¢ Device Map
+/ Place s Route
+/ Report Timing
Report Power Console L e
[5 Generace sizevzean e e e SaTen

. Please set SCHV value based on ECB bo

Process "Generate Bitstrean” dane.

7.7-30
+FEX T EF Configuration B#r,
$TF Configuration FEIEER Scan Device HEMTHME Jtag SERE, ¥1BRHLEERTY, 2B LEHE
INMERHERTIAEXRA, HERMGBME O ZRANRFMNF[MEER, FHFH HERREEB AT/ 4RI
(=94t
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nfiguratio

= (] X
File Edit View Operations Debug Eelp
i |
Gt Tqn et son tie Right click to Add Device or Initialize JTAG chain
B
“file?-——
o
% SPI Flash Configuration . PANGO
Logos2-PGZL100H
—file?—
@ Assign New Configuration File ? X
Device Properties & )4
B 2 Look in: D:\admin\desktop\led r\generate bitstream v @ © © @ [ (B
Property Name Value
Hame Size  Type, Date Modifisd

Device ID 0x00602895 By compuer

== 0x03a7502529530500c00 Mayn [ 1ed water.sbit 3..iB sb.le 2024/5/7 13:54

User Code OXEELEEEEE @l cesxtop

Instruction Register 0001110001

* Status Register 0x081£Ecal
Console 8 x
File name: Open

COMMAND [get_cable paras] sxecuts successfully, |
PANGO USB CABLE II cable driver: D2XX DLL ErlEaiutitypes] ~ . abit ¥

PG2L100H
This device configure situation {done bit): 1

7.7-31

EXBEEFIERBARNYE, FINZEEXYE, B RAEAXGNENBEEHEGEETER, ARERT
program TEALFR 40T B Frs:

@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG)

- [m] x
File Edit View Operations Debug Help
=] o
Comiaurat  on Mo Right click to Add Device or Initialize JTAG chain
%% Boundary Scan
%% SPI Flash Configuration it
=B Verify...
Readback. . .
D0
Resst FEGR
> Generate Multi/Dual Boot File
Device Properties 2%
One Step Create SVE/EER
Property Name Value GOperate Key and eFUSE
Device ID 0x00602859
uID 0%03a750252833ce0ec0411 . i e
| Tser Code OXEEELEEEE ot GiiteE FisH
Instruction Register 0001110001 Operate Outer Flash Through FPGA
| » status Register 0x081£fca0
| Set Device Properties
i
|
|
|
|Console 8%
| COMMAND[get cable paras] execute successfully, takes 0.9 secs.
PANGO USB CABLE II cable driver: D2XX DLL
PG2L100H
| This device configure situation (dome bit): 1
| COMMAND[Open config cable] execute successfully, takes 187.1 secs.
|

7.7-32
TEALR SR I 2T B R
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@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG) s o X
File Edit View Operations Debug Help
Coniguration Mode Right click to Add Device or Initialize JTAG chain
£} 2% Boundary Scan
1
+» SPL Flash Configuration I PANGO
Loges2-PG2L100H
e _wstersoit
o
Device Properties i
Property Name Value
Device ID 0x00602899
uID | 0x03a750252833celec04ll
User Code OXELELfLes
Instruction Register 0001110001
Status Register 0x081ffcal
Console 8 x
PG2L100H
This device configure situation (dome bit): 1

COMMAND[Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1

COMMAND[Program] exscute successfully, takes 3.5 secs.

7.7-33

PG2L100H #R= PG2L100H B FPGA BL& 7 —N9MB flash, Eh, EF EREFENR IR T LT EBE
AR R . sfc XX,

B /R Configuration TIHEAY Operations IEINHY Covert File JEIR;

@ Fabric Configuration 2022.2-SP6.4 {on DESKTOP-NTRMANG)

File Edit View | Operations | Debug Help

= (m] X
Execuce Tcl File... |
Convert File
Con Right click to Add Device or Initialize JTAG chain
Flash Operator
T E“‘“’“Y SC3 |  1CL Record File  *
3
2 SPI Flash Configuration - B
Loges2-PG2L100H
led_watessbit
™m0
Device Properties - X
Eroperty Name Value
Device ID 0200602859
UID | 0x03a750252833c202c041L..
User Code OXEEEEFEEE
Instruction Register 001110001
Status Register 0x081££ca0
Console 8 x
PG2LL00E
This device configure situation {done bit): 1
COMMBND [Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1

COMMAND[Program] execute successfully, takes 3.5 secs.

7.7-34

REESHIWTER, & Generate Flash Programing File TREIEFEXS KB Flash A4 &R, 8BS,
B1E BitStreamFile M BiERMIAXENIZR, 2 OK, (EFEAK flash /HARETIEN flash RSP, F
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HAMI N flash B S, BESBRIBESERFEARTHSEWAERE);

@ Convert File Dialog
|

Factory Name

Device Name Flash Read Mode |5PI K1, 24-bit address W

Options

Load BitStream File

Load File Name

1 Start Address: 0 BitStreamFile: I'm/de sktop/led_water/led water/generate_bitstream/led water.sbit

| ] Load User Data File | | pata Sample Time in Falling Edge | | Read Mode is sPT X8

Load File Neme

BitStreanFile: I:l El EI I:I I:l

1 | Start Rddress: 0

Ontput

Qutput File Name: D:/admin/desktop/led water/led water/gensrate_bitstream/led water.sfc EI

Tel

cfg _gen sfc -device name W25Q128Q -opcode 11 -sbhit start address 0 -sbit D:/admin/desktop/led water/led water/
generate_bitstream/led water.sbit

7.7-35
Hfe.sfc KRG, RESNTEMR, KR OK;

@ Convert File Dialog

x

V2888 Generate SPI Daisy Chain File Generate Multi Revision File Generate Chain Svf File

Device

Factory Name WINBOND v
Device Name W25Q12:30 W Flash Read Mode SPI X1, 24-bit address (v

Options

Load BitStream File

Load File Name

: @ Success x| . T
1 Start Address: 0 BitStream lerate_bitstream/led_water.sbit
| Converted File is Successful. |
[] Load User Data File ‘ ||:‘ Read Mode is SPI X2
Ontput
Qutput File Name: D:/admin/desktop/led water/led water/gensrate_bitstream/led water.sfc E'
Tel

cfg_gen sfc -device name W25Q128Q -opcode 11 -sbit_start address 0 -sbit D:/admin/desktop/led water/led water/
generate_bitstream/led water.sbit

7.7-36

BARFOEEARTEE, /i Scan Outer Flash;
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@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG)

- [m] x
| File Eait View Operations Debug Help
= 2 3 =
| Configuration Mode Fight click to Add Device or Initizlize JTAG chain
El 2% Boundary Scan
%% SPI Flash Configuration = k
I i ‘
Logesz.paz) &4 EXOgTam...
led_nater] 2% varisy. ..
s Readback
Reset FPGA
Device Properties Py 4
Generate Multi/Dual Boot File
oo Ery Nan) fealze One Step Create SVE/PEF
Device ID 0x00602859 Operate Key and eFUSE
uID 0%03a750252833ce0ec0411
Rssign New Configuration File
Tser Code oxgrsesses o -
Instruction Register 0001110001 Scan Outer Flash
> Status Register 0x081£fca0 Uperate Outer Flash IRTougn FEGA
Set Device Properties
Console 8 x
Inis device configure situation (done bit): 1 |
COMMEND[Open config cable] execute successfully, takes 187.1 secs.
The done bit is 1
COMMBND[Program] execute successfully, takes 3.5 secs.
The Start Rddress of bit file D:/admin/desktop/led water/led water/generate bitstream/led water.sbit: 0x0
[%Z] 3
7.7-37
NESETMRRERD Flash B S, Jd.sfc X%, R OPEN;
J\EKNJL/ N ~NTa M as N VAVAYN .STC 7 7
G) Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG) = o X
File Edit View Operacions Debug Belp
&= B {8}
et NooR Fight click to Add Device or Initialize JTAG chain
B+ {f} 1ed water.sbit(D:/admin/desktop/led wa_ -
%% SPI Flash Configuration
D
TL~ (@) Assign New Configuration File *
| Look in: T3 D:\admin\desktop\led r\generate bitstream v @ © © @ E &
| Device Properties Zx
| Hame Size Type / Date Modified
| property Name Value 00— B vy computer ‘
Device ID 0200602899 il Mayn R
| wm 0X038750252833ce0ec0411.. Bl cesxtop
| User code OXELILEELE
| Instruction Register 0001110001
? Status Register 0x081ffcal
File name: led_water.sfc
Console = ax
The done bit is 1 Files of type: *.sfc
COMMAND[Program] execute successfully, takes 3.5 secs.
The done bic is 1
COMMRND[Program] execute successfully, takes 3.5 secs.
COMMRND[Scan Outer SPI Flash] execute successfully, takes 34.6 secs.
ut tel

ETENERTRIRGRE /T

7.7-38

Program;
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@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG)

| File Edit View Operations Debug Help

=R

=

Configuration Mode

Right click to Add Device or Initialize JTAG chain
* Boundary Scan

%% SPI Flash Configuration

TII

Device Properties

H
x

Property Name Valus

0
Device ID 0x00602359

UID 0x03a750252833ce0ec0d1l..

OxEfEEEFEE
0001110001

TUser Code

Instruction Register

7 Status Register

0x081£fcal

Console

COMMAND[Erogram] execute successfully, takes 3.5 sscs.
The done bit is 1

] Erase
&Y Verify...

Readback. ..

Loges2-PG2L100H
b st Assign New Configuration File

Set Device Properties

COMMAND[Program] exscute successfully, takes 3.5 sscs.

COMMAND[Scan Outer SPI Flash] execute successfully,

COMMIND[Scan Outer SPI Flash] execute successfully, takes 34.6 secs.

takes 28.2 secs.

2 X

Eltk Flash BRI T B Frw:

@ Fabric Configuration 2022.2-5P6.4 (on DESKTOP-NTRMANG)

| File Edit View Operations Debug Help

ELCEE:

=

Configuration Mode

& 7.7-39

Right click to Add Device or Initialize JTAG chain
* Boundary Scan

%% SPI Flash Configuration

TII

o

W25Q128Q

P ! G led_water.sfc

Device Properties

H
x

Property Name Valus

0
Device ID

Loges2-PG2L100H
led_watersbit

0x00602359

UID 0x03a750252833ce0ec0d1l..

OxEfEEEFEE
0001110001

TUser Code

Instruction Register

» status Register

0x081£fcal

Console

COMMAND[Erase Outer Flash] executs finish, takes 23.3 secs.

The start address of operating flash is 0x0.

COMMAND [Brogram Outer Flash] execute finish, takes 61.€ secs.
The start address of operating flash is Ox0.

COMMAND[Verify Outer Flash] execute successfully, takes 4.2 secs.

2 X

7.7-40
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7.7.10.  EiRIEIE

BRI BIRM jtag, RBHTHRK LHEBIR;

File Edit View Project Process Tools Window Help

B L | EE | |2 OE [C] <
Navigator & X [T Report Summary ™ eroject Directory
EE S B 5o = e

I, The encoding of this file is not supported, file editor try to open it with GBL8030
= 1] P62L100H-67BGETE

== Designs|(l

% £ 20 TELEEFELETTEEEFRTE TR T E LR T REE L F R R T AR F AT F R LI EE R E R E L i iiriiri iy
=2 Constraints (2 22 “define UD #1

led test.fdc (D:/ziguan demo/MESZLLO0HVZ, i i

led test_syn.fic (D:/ziguan demo/MESZLIO(| |~@  //ZTMHZ T = 27MHEZ
EF/® simiation (1 25 // 0.1 27 _000_00

- P
& f7 tb_led test (tb led test.v) (1 | module led test

parameter CNT_MAX = 26'd13_500_000
)
- (
inpuc clk,
input rstn,

output [7:0] led

7.7-41
siE PDS M4 LM FRIRA, LIEFRES:

@ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50P54KS)
File Edit View Operations Debug Help
=] ]

Configuration Mode

% Boundary Scan

- aw SPI Flash Configuratiom

Device Froperties

<)
x

Right click to Add Device or Initialize JTAG chain

Console

Welcome to Tcl Console

8 x

7.7-42
ERHRNAEB /AT WNELESD:
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onfigur = O X
File [Edit View Qperations [Debug Help
=] i
e e Right click to Add Device or Initialize JTAG chain
-
u=
= {P} ——-files——
%% SPI Flash Configuration
(@ Assign Mew Configuration File 7 x
Look in: D:\ziguan demo\MESZL. t\generate bitstream Q2 0 RAHE
B vy compuzer,  Name SiType Date Modified /
Administr.. bak Er 2024/7/8/8— 12:00
Device Properties g 12:
pe: ] B vesicon logbackup Er 2024/7/8/F— 12:01
ety Raa eatae [ 1ed test.sbit _s.e 2024/7/8/F— 12:01
Device 1D 0x0060289%
UID 0x3d97500528342997
User Code 0x00000000
Instruction Register 0000110001
* Status Register 0x00180¢80
File pame:
Files of type: *.shit
|Console & x

| CoMMAND [get_cable_paras] execute successfully, takes 1.8 seca.
PANGO USB CABLE II cable driver: D2XK DLL

BG2L100H

This device configure situation {done bit): 0

7.7-43
REESEMNERIRE, IRELKOBANETI SR BaEEH — MR ERIER sbit, AFIEEF
led_test.sbit;

@ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50P54KS) - o X

File Edit View Operations Debug Help

= g ¥ =
Configuration Mode Right click to Add Dewice or Initialize JTAG chain
%% Boundary Scan
| - &% SPI Flash Configuration g
0
b = Reset FEGA
| De b2 t:
| e i Generate Multi/Dual Boot File
Property Name Value One Step Create SVE/PEF
Device ID 0x00602859 Operate Key and eFUSE
UID 0x3d9750052834295250551...
Assign New Configuration File
User Code 0x00000000
Instruction Register 0000110001 Scan Cuter Flash
Status Register 0x00180c80 Operate Outer Flash Through FPGA
Set Device Properties
|
|
|console 8 x
COMMAND [get_cable paras] execute successfully, takes 1.2 secs.
PANGO USB CABLE II cable driver: D2KX DLL
EG2LLO0H
This device configure situation (dons bit): 0
COMMAND [Open config cable] exescute successfully, takes 2.5 secs.

7.7-44
A "DR", ARIER program, EEFRRTHENT, EBTRMR LIRIR,
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8. EF %5 FPGA 1Y UART £ 0Oi&E

8.1. SLEE N

I EH:
I FPGA 5 PC ZEBIE MBS, FER PDS RGN ENEL R T REIIFBU R SIEERM,
FREZRIINARMIEE RS LR LK LED 4T,
B8 £#E7E% Debugger TEMERA,
IR HIE:
Window11
PDS2022.2-SP6.4
EHRIER:
MES2L676-100HP-MINI
8.2. xiFE

8.2.1.B80FE

ME 8.2-1 RMAUBHREBOHOR 9 R, RESXMT:
5 1

8.2-1
HiEZ:
TXD (pin 3): 8O %R %H H (Transmit Data)
RXD (pin 2): & O%#EH A (Receive Data)
BF:
RTS (pin 7): KiX#WEEK(Request to Send)
CTS (pin 8): i&EBR&1X(Clear to Send)
DSR (pin 6) : I K IEXH 4 (Data Send Ready)
DCD (pin 1) : #4E&K M (Data Carrier Detect)
DTR (pin 4) : HIELIHHM 4 (Data Terminal Ready)
M :
GND (pin 5): #h%
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He:

RI (pin 9): ®EHER

BEENA RS232 EOMNAHT 9 REWL P =1R: TXD, RXD, GND, B2 FHIEE &, WM
MEFEEERAEAERNEE R, SERENERRN (FRRAE, BFEG F). REXMTENTASH

NMAELES, EEX TR IHHNERXTERZERE,

RS232 M OERZEAR:

DATA BUS UART 1 UART 2 DATA BUS

bit O =— pp ———»-bit 0

bit | —— —bit 1

Dit 2 me— — bit 2

bit 3 ——— —>bit 3 UART 1 UART 2

Bit 4 =—— — bt 4

bit 5§ —» — bit 5

Bit 6 =—— g —— bit &

Bit 7 ——p —_— bit 7

8.2-2
& OE\m NI T:
Packet )‘ Pt W ,’
~ o
1 starl - 0 to.1 1to 2 j o o ‘
L 5 to 9 data bits p:;irtlév sibtits . l.SH} ’.w.-n {.?‘ i ’ - ’
C ~ fir [ TR AR ————» %} fir | 4
Data Frame "
8.2-3
BIAAL: RRE—NBE" 0" 55, BRERAFZRHNIEAE.
RN TTLAZ 5~8 B4 0" 3" 1" .40 ASCIl #8 (7 i), ¥ /@ BCD #5 (8 {i), LSB F/R1K{L, MSB
e, BREENERINEF AEALENSMLES.

REAL: RN EX—LfE, 15 1" BN ABH(IBRE)HFH(FRE).
FIE: ER— I FRUBNLERITE. oTAZ 1 2. 1.5 fiI. 2 UNSHEFE,

TR L TFIBE 1" RS, RRHAILE LIRERMEIE,
AR vart PHGERESRM oI LUAA RIS R, BIERMER NI E(bit), —AE KRR
#5%8 9600,19200,115200 FikIN, EL BB EIMER XA S #(bit),

SINERRNBS A/ EONERTENT:

baud_tx_rate | | | | i | I | l | l
TXD DO D1 02 a3 D4 D5 D6 D7 PA S
START STOP
8.2-4

AMOIET AR MHMENERBEELMERERNPONT, ERHERELER, HEE DO Z RELIE,
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L B B 803 2 xTe BB,
8.2 2. BOREFHN

MBI S OMYX P oI AT B2 B O RERTLLE 5~8bit #iE, BT FHEE
B ASCIl 85 (7bit) ®/R, FRAFERAETILAR ASCI B A,
36 ASCl B3R OBE: “www.meyesemi.com” BEIBNFEHFXNN ASCI 3;

8'hl write data <= ‘UD 8'h77;// ASCII code is w
8'h2 write data <= "UD 8'h77;// ASCII code is w
8'h3 write data <= “UD 8'h77;// ASCII code is w
8'h4 write data <= ‘UD 8'h2E;// ASCII code is .
8'h5 write data <= "UD 8'h6D;// ASCII code is m
8'hé write data <= "UD 8'hé5;// ASCII code is e
8'h7 write data <= “UD 8'h79;// ASCII code is y
8'h8 write data <= 'UD 8'h65;// ASCII code is e
8'h9 write data <= "UD 8'h73;// ASCII code is s
8'ha write data <= “UD 8'hé5;// ASCII code is e
8 'hb write data <= 'UD 8'héD;// ASCII code is m
8'hc write data <= "UD §'h69;// ASCII code i3 1
8'hd write data <= 'UD 8'h2E;// ASCII code is .
8 'he write data <= "UD 8'h63;// ASCII code is c
8'hf write data <= ‘UD 8'héF;// ASCII code is o
8'h10 write data <= 'UD 8'héD;// ASCII code is m
8.2-5
8.2.3. BB R W EIE =T

IR IR R L5 8bit BIFFTHUE, rx_data, MA AR LERIIFHEE 8 1 led kT 1 FRR=, 0 ZRXK, BBA
8 1 LED XTH ¥R F 8bit ZE, o AR ZHGIRER, HlELSE, 52 8'b1111_1111, EULFKAIE FPGA
AXBOHER, oTLUES 16 #HI B A K AX, fIINFEE R LED1 # LEDS, BBRiA& )% 8'b0001_0001, 34
16 #HHHZ 8'h11, FTLATILAMRIBZMEEZRZHRIR ENE—1T,

8.3. gOMNE

uart_top.v EHREZENTRNTUEER

w0 1/0 s ik
clk input 1 ARG, 27MHZ
uart_rx input 1 BOERE%
led output 8 led TGS
uart_tx output 1 BOKREEZE
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uart_data_gen.v &k 2ERERIXN S OHIE.

w0 1/0 fiizs ik
clk input 1 R, 27MHZ
read_data input 8 R 8bit B OEWHIRES  AEEAE
R,
tx_busy input 1 1. JRREREKRE 0 FRRZR
write_max_num | input 8 RIENZFRENE
write_data output 8 FRIENEIRE
write_en output 1 BOHBERES

uart_tx.v 3R, TEFTREOREINEE KEKIXE PCH 8bit HITHIBEN— NSRBI AKX bit,

w0 1/0 fiiz= ik
BPS_NUM / 16 RIS ER AR
clk input 1 ARG, 27MHZ
tx_data input 8 FHORENEE
tx_pluse input 1 REERNEES, — MK ES
uart_tx output 1 BOKEE%E
tx_busy output 1 1 RRIEELRIE 0: RR=H

uart_rx.v 2R, ER5EM S DIRIINEE, & PC KIXE] FPGA B8 1TH) 8bit BIEH A HITH 8bit HELAE!
RPER.

w0 1/0 = iR
BPS_NUM / 16 RISER AR
clk input 1 ARG, 27MHZ
uart_rx input 1 BOERE%
rx_data output 8 B 8bit H1THIE
rx_en output 1 BBEIREREES
rx_finish output 1 BEWERES
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o

SLIRHIZRAIINE 8.4-1 FizR, 728 TX(RIXARR), BAUD(GRAFZ I HARIR) . RX(BERINAELR), T TOP RRZE TN
B, BT X =AER HNMRE L TRS RN ER — Nt 8=, K FNERKRTER, BRENERITHA
R¥F TXE RX BIEM, BORBRSS BT MR EmES BERAE,

8. 4. T4k

8.4-1

~ |

l..I(._l E_

[
CLK Uﬂr‘t_:iara_g%n %
LED[7:0]

X
ﬁ Uart rx

8.4-2
8.4-2 Fi/rBY Uart_data_gen =R 2R RE M E R IXHIEE. BI “www.meyesemi.com” X—BZfF,
EREHEIRLAE vart_tx ERIEE &) PC, Uart_rx iR 7FIZIR PC ZRBIEIE, HIMMT, REREHFA
#R 8 LED T,
8.5.  {REBMEIRiREA

STININAE: BB —DNRIEGSIESH, ¥ data[7:0] -> KX & H{start,data[0:7],stop}

3£ 10bit #E (TR, FLEAL 1bit);

XEFERHBABNELES, RBRBARBESEIRREN, AREE X —EERLRAE.
ABIIRITEERIET bit 5 baud HHEIRFPRSBE, FERSHLDEHE;
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8.5.1. B0 KX EHR

always @ (posedge clk)

begin
if(tx_en)
begin
case(tx_state)
IDLE  : uart_tx <="UD 1'h1; /Z2RRSHEH S BT
SEND_START : uart_tx <="UD 1'h0; //start RIS EIE— DR B H R B
SEND_DATA : /1 RERSEN R BB AIXE— bit;
begin

case(tx_bit_cnt)

3'h0 : uart_tx <="UD tx_data[0];
3'h1 : uart_tx <="UD tx_data[1];
3'h2 : uart_tx <="UD tx_data[2];
3'h3 : uart_tx <="UD tx_data[3];
3'h4 : uart_tx <="UD tx_data[4];
3'h5 : uart_tx <="UD tx_data[5];
3'h6 : uart_tx <="UD tx_data[6];
3'h7 : uart_tx <="UD tx_data[7];
default: uart_tx <="UD 1'h1;

endcase
end
SEND_STOP : uart_tx <="UD 1'h1; /1 RZEFEIRS Wl 1 NESEAES B
default : uart_tx <="UD 1'h1; /1 BRSNS ZRRE—, RIFSEEH
endcase
end
else

uart_tx<="UD 1'h1;
end
ARBEHE 5 T7HEN tx_state TS, —HBEAMNRZE IDLE(ZRRIRA). SEND_START(FIA A IZIRE).

SEND_DATA(RZEHHEIR). SEND_STOP(K X LLIRER), IRIBEATAT B O &EMY, & IDLE RS THEER
Fruart_tx B NS EFEET, &

SEND_START A& T RIERIE A, — MRS EHBEBRF, 25k 2| SEND_DATA KT,
KIX 8bit ##E, @Y tx_bit_cnt KiHE—HE LT SO bit, tx_bit_cnt ) 0 1HE1F) 7, —FH &% 8bit £17F,

FEIRNN, KXBEE tx_data BMRALA 2K, KiX5T 8bit HHE/EHEHEE) SEND_STOP R, Bith—1MK4s
FHNEEE, RREFL ERHMTRT —REOENLIE.
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THHXBE always REZRAKSRNER, £ OFRERBHEHBHNRAE, HEEKERELRE
R,
always @ (posedge clk)
begin
if(!1tx_en)
tx_bit_cnt <="UD 3'h0;
else if((tx_bit_cnt == 3'n7) && (clk_div_cnt == BPS_NUM))
tx_bit_cnt <="UD 3'h0;
else if((tx_state == SEND_DATA) && (clk_div_cnt == BPS_NUM))
tx_bit_cnt <="UD tx_bit_cnt + 3'h1;
else
tx_bit_cnt <="UD tx_bit_cnt;

end

always @ (posedge clk)
begin
if(clk_div_cnt==BPS_NUM || (~tx_pluse_reg & tx_pluse))
clk_div_cnt <="UD 16'h0;
else
clk_div_cnt <="UD clk_div_cnt+16'h1;
end
A 1-11 7= tx_bit_cnt 891+4%, /X853 12-18 17, RAEASEEIAIHEL, clk_div_cnt R AR RN BA
B3R 50MHZ BB e T8, LA RIS ERAFEER . Hoh BPS_NUM BIEREARNKEXRSEARNER,
ZIAR 115200, ErbA BPS_NUM=50MHZ/115200=434, i+ &/~ 3 BPS_NUM = CLK/BAUD_RATE, &I E
M=, & 14 THHFIBSEMY, clk_div_cnt 8978 0 BR 7 BIRITH41F| BSP_NUM EREE 0 24, B RIEF-EN LEH
HENAREIN, MNBFES 0, tx_pluse LFRRKIXEBEES, tx_pluse_reg 2 tx_pluse s TI—HEHES,
~tx_pluse_reg & tx_pluse F/REIKEX tx_pluse B EFIE. BT, ZRERRBIIEFBRIEFIET, AT 8E
EEEEF AL, 8EIE clk_div_cnt i 0, ik EEHIHELL
KRBE=17, & tx_en MEBFEE, RRALTFRERTS, MUA—EHE 0, KBE 517, 2 tx_bit_cnt==7 B
clk_div_cnt==BPS_NUM B, 1€ tx_bit_cnt FZ=, BALNEZRKXIXT 8 1 bit B9EE, K5BFE 7 17, EAER
BT, BRER—MEREBEMIL tx_bit_cnt Rift+1, ERBERT, t_bit_cnt {RIFAE, FEITENRE, BRERE
REERAFPIE IR B R — D, BURIIERE R HBEX—E 5,
8.5.2. 5 R R

HORBRREZREFEROEIRE, RITBBEXFIAK, ERENT/IRBEIE:

1HREARES, 3 rx TERAERERFNLANDEHEHNRESE, RAFHANEW start;

2 ZRWHIERDME, AR HHAZNMER TSR RNVERETNE, ERERREREERNEE
B x RENZIBRY, tH2EKS RN PEVERE;
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3RAHMBHBIEDE, ARG 1bit GASEREFTENEREIEDE, HEZEEEL HEUEFRERES

ETREHBIREER
HOEBRABNERBSUWT:

I PRESHIRS DR 3% =4 R R M2

always @ (*)
begin
case(rx_state)
IDLE :
begin
//BME start FSEIR, T—RABEEE start R

if(start)
rx_state_n = RECEIV_START;

=

70N

else
rx_state_n = rx_state;

end

RECEIV_START
/I BRRIEY start iREES

begin
if(clk_div_cnt == BPS_NUM)

rx_state_n = RECEIV_DATA;

else
rx_state_n = rx_state;

end

RECEIV_DATA
begin
if(rx_bit_cnt == 3'h7 && clk_div_cnt == BPS_NUM) // 25k 8bit #IE8I&EH

rx_state_n = RECEIV_STOP;

else
rx_state_n = rx_state;

end
RECEIV_STOP

begin
if(clk_div_cnt == BPS_NUM)

rx_state_n = RECEIV_END;

/1 B MIEW stop IR&EES

else
rx_state_n = rx_state;

end
RECEIV_END
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begin
if(luart_rx_1d) //BURLEFMEIR, RHEBUERBIN KX start iIR&EES, BEBELE start
rx_state_n = RECEIV_START,;
else /EBEHMARTEIE, B = RRES, S5 start FSHIEIK
rx_state_n =IDLE;
end

default : rx_state_n=IDLE;
endcase

end

/1 RS
always @ (posedge clk)
begin
case(rx_state)
IDLE ,
RECEIV_START : /1TEZ R start RSB BWEIRE L FHESMEIBFERENL
begin
rx_en <="UD 1'b0;
rx_data_reg <= "UD 8'h0;
end
RECEIV_DATA :
begin
if(clk_div_cnt==BPS_NUM[15:1])  //TE—NESABNGEEBREIEL LERBEE;
rx_data_reg <= "UD {uart_rx, rx_data_reg[7:1]}; //VMEHRABHIFE vart_rx ZHEEAN
ZNSERORSMA (Vart FRENLER, RE— bit IFRRSL)
end
RECEIV_STOP :
begin
rx_en <='UD 1'b1; / B ERES, FRRMNIEREEN
rx_data <= "UD rx_data_reg; !l BEPSHESNEREBELHESFE
end
RECEIV_END
begin
rx_data_reg <= "UD 8'h0;
end
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default: rx_en<="UD 1'b0;
endcase
end
KBBE 1-42 ITEETA rx_state BIRSBE , —HF 5 MR, IDLE(Z RIRZR) . RECEIV_START(# UL FF ia
IKZ). RECEIV_DATA(REIREIEIR ). RECEIV_stop({Z lE3EWUIRAR) . RECEIV_END (3R R ). 7 IDLE K&
T, &% start (553K, —B start 5545, Pk4Z] RECEIV_START R, £ RECEIV_START RETLXE—1
B A EM BT RECEIV_DATA KT, ZB4&E 8 MNRIFAHR, BN#EIR 8bit #4E /5 B Bki% 2l RECEIV_STOP
KT, 7 RECEIV_STOP T, &/ — MRS A H/E Bk RECEIV_END KT, B MEWRERI MR,
ETRENBEH 45-70 17, EEHIT rx_state EARRIRE T BB IEIR/E. 7 IDLE 1 RECEIV_START A& T
IS ERER rx_data_reg(EWHIREF)E 0, FFEIEUBEIIA, £ RECEIV_DATA RS T, TR HIBFEMH
& clk_div_cnt==BPS_NUM[15:1] 7RI Ei7d, BN EE DO NZ EHEHIE S 2B EN, L BPS_NUM[15:1]
HEFHE BPS_NUM>>1, BIZERS 141, BRI 2, FUZRSH 2 8 R EIK RS E SN PO N2 I SIEA R
rx_data_req #1747, M rx_data_reg <= {uart_rx,rx_data_reg[7: 1} 243# K8 vart BIERM LR, B/5
NERFRREHRNEBIBEBSHERLL BARNEKENHEELREIEKRBMNEELLAEE, FFUXERZE
BRI B EIR R EMEAL, XA K IX BB ——XI R, 7£ RECEIV_STOP R T, U rd_en 55, {RIEW
HEEB Y, rx_data_reg BEMREL rx_data(B i FHFeS), FLAX NN Z) T, rx_data 1 rd_en 2REEHY,
H i E EIEREREWN LR IET AR rd_en fEABMEM. £ RECEIV_END A&, % rx_data_reg iE=.
MRS R E R ENEERAE, FEMAXERNE —E—H, WABHE,
8.53. IR RUR

B\ EREL Debugger T ERAMBUKEI B9 8B O 23R, FH T3tk RICBI A EATRIEZN R E — B
$TFF PDS EAF T A Insert THE, NEFrR:

[t} Pango Design Suite 2022.2-5P6.4 - D:/ziguang_demojuart test/uart test/uart testpds (on PC-20200227DQAD)

File Edit View Project Process Tools Window Help

Navigator (32 Report Summary =

Files

Name Size Type
+ ! [ ] compile Folder
- 2 :
PG2L100H-6FBGETE = constraint_check Folder
device map Folder
Designs = 1.
el uart generate bitstream Folder
2
“f cons M 100 Folder
[
e
uart_test.fdc (D:/ziqueng demo/uart_test/uart_test/uart_test.fdc) R logbackup Folder
= simulation place_route Folder
[ ] report_timing Folder
=
ssssss Folder
7 synchesize Folder
[ impl.tc1 1 KB File
Y malriaeed summary.cav 1 %R Fila

8.5-1
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7} Fabric Inserter 2022.2-5P6.4 - Dy/ziguang_demo/

File Edit View EHelp

Navigator

= DEVICE

= Jtafﬂub

Core Occupancy (Estimated)

Used  Valid

FF 363 133200
hRuzg s28 66600
DRM a 155

RAM Type ERiAfEA Block RAM, R RE L
MNEXENHIEZ RN R, SRR LR TRESHIT ER

: test/uart_test/sy : top_syn.fic (on PC-20200227DQAD)

8%
DebugCore
Net Comnections PowerOn Init Parameters
Trigger Input and Trigger Unit Settings
Number of Input Trigger Ports: 1
Number of Trigger Units: 1
Trigger Unit Settings
Counter Width: Disabled
Capture and Storage Settings
BAM Type
g%
Sample Depth
TUsags
S Enable Multi-Windows and NSample
o Ensble Storage Qualification
1.93%

Trigger Condition Settings

Max Nurber of Sequencer Levels: 1

8.5-2

AESHRERBNT RMTRARRE.

Integrated Logic Analyzer

Nurber of Trigger Units Used:
/| Used &s Data
Match Type: Basic w/edges

Bit Values: 0,1,X%,R,F,B,N

Functions: =, <>

Sample On Rising Clock Edge

»/| pata Same As Irigger

New DebugCore Unit || Remove

#4096 BNO], R AKX, RINRE N, XENNERFEMNE

REMR, BN Tl RES REFEARE,

Fabric Inserter 2022.2-5P6.4 - Difziguang_demo/uart test/uart test/synthesize/uart top_syn.fic (on PC-20200227DQAD)

File Edit View Help

Navigator
Bl DEVICE

= JtagHub

Core Occupancy (Estimated)

Used  Valid

FF 363 133200
LUT s28 66600
DRM 3 155

& %
DebugCore
Trigger Parameter PowerOn Init Parameters
-Net Connections
=+ UNIT
EF CLOCK BORT
E TRIGGER FORTS
* TriggerPortd
& %
TUsage
0.27%
0.79%
1.93%

Integrated Logic Analyzer

| Modify Connections

< Previous

8.5-3

B %A E Modify Connections;
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£ seect et - 8 x

28 Q@ ans s 0 0O®
-0 I e -
=t I g} =
O | ]
{1

8.5-4
ZERSEENMBRNGES, AR RETAB Make Connection BIT],

—HNet Connections

IFMORTT
=" CLOCK PORT
CHO:u uart rxfclk
- TRIGGER PORTS
E TriggerPortl
#-Bus:u uart rx/rx data
CH3:u uart rx/rx en
CHS:rx finish

8.5-5
RN EE R EEESHRFET,
8. 6. 1£4 Debugger TEBER

8.6.1.Fabric TEi}HA

PDS E&IAIX TREFTZRTX FPGA IS LIRETHESHHK, TR EHTANNEMEE, £iEiK
SREPOUUBRKEE LTTUBEREESTN, BREBANEL TEMNHE M A, & demo &I Fabric Inserter
#0 Fabric Debugger PN T ERNERIMEL AR,

Fabric Inserter TE¥ DebugCore BB NRAFIIRITMEZDEXIENRITNE, NTIERFATEF
T7# HDL &5 Hik,

Fabric Debugger 2—XAEK FPGA T HIFIXTE, H#%5 JtagHub ] DebugCore X E, o] LA E
BAR FPGA, IRERAFHHMN BIinESHIRE

IPAEL B X REZED, inserter TEAMN debugger TEMNERU TE R

-125 -



MISARS: /NRES FPGA Www.meyesemi.com

PDS it
HAGHGE Inserter B

Lnseﬂerﬁﬁﬁtﬂf%fﬁ‘%iﬁ)\ B ATREE
¥ debug coreH FERERIT Bk o 1 0. ST
HRIERES , 2E.ficxt =

PDSEMiARTE
(FELE, SmEt.....)

debuggerT B JtagiE=tat

deguggerT B
1. TEk.sbitRrR . fic i
2, 2 BiEERALA SRR

3, HRESEERT

HABRAMRTFIHEREUR

8.6-1 inserter #1 debugger 1EFH
8.6.2.Fabric TE{EH

R Insert FBAERIARAEFR” Debugger”

[t Pange Design Suite 2022.2-5P6.4 - Dy/ziguang_demo/uart_test/uart_test/uart testpds (on PC-20200227DQAD)

File Edit View Project Process Tools Window Help

M L A | BlheeleEEniscoBdsloeBas |t Rm
Navigator =k e E Report Summary Project Directory X

Files

Name ,,f Size Type Date
=T 5

=i=0 =] | ® & [ compile Folder 2025

F 28
& fl] PG2L100H-6FBGETE i [ constraint_check Folder 2025
EH[= Designs (1) B9 device map Folder 2035
vart_top {uart_top.v) i [ generate bitstrean Folder 2025

i 5 28
EHZf Constraints (2) 9 109 Folder 2025
--uart_test.fdc (D:/ziguang demn/uart test/uart_test/uart_test.fdc) @ [ 1ogbackup Folder 2035
“uart_top_syn.fic (D:/ziguang demo/uart test/uart_test/synthesize/ua: i . rlace route Folder 2025
= sipulation & [®] report_timing Folder 2025
& [ source Folder 2025
& . synthesize Folder 2025
[ imp1.te1 1 KB File 2025

8.6-2
ARENARERATE LANERSE ITAG IRE, I THR:
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15} Fabric Debugger 2022.2-5P6.4 (on PC-20200227D0QAD)

File View Settingsa Help

vice g X
JIAG Chain
8.6-3
Bﬁprwramming - 7 >
Programming

Select the specified device to program, you can alsoc execute '
command 'dbg program' to program on the tcl console.

Select Dewvice:

Erie: 04 unart test/generate bitstream/uart top.sbit :,.-:\'-

V’ Import fic after configure bitstream file

Fic file: test/04_uart test/synthesize/uart top syn.fic ‘
| O || Cancel |
& 8.6-4
Ry OK, TH sbit XHLARS A fic X

TIrigger Unit Function Value Radix
¢ TUQ{TriggerPortl) = K‘R_mﬁ(_mﬁ{! Bin

» u_uart_rx/rx_data IDOD(_XKKX!

u_uart rx/rx en | R

rx finish x|

& 8.6-5
¥ rx_en REA EFAIBMA,
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11 XCOM V2.5 = ] %
wiw. mEyeseml . com B
W, MEVeseml, com COMIE:ZSilicon Labs CF -~

| wisE  [se00 v":l

=i 1 v
| s o v |
Firle{is Hone e

EOHE @ xHE0

REED | AR

[ 163#6RRC ) DTR

[J RIS [ Bzhizts
CafiEs ¢ ns
PREE SERE thivte A
# i
| DEmsE  Eee o= FIF R ELRE
[ 1sifti=is @ REHT U"‘; CAiE2R ] FOEFIsI00F RS L h
£ | www.openedv.com | 510 | R:38 |CTS=0 DSR=0 DCD=0 | Z&HTE] 14:12:55

8.6-6

FTHSEOMF, KEFRIREN 9600, REHTHiK M, HOBKE COM15 M, JAERERE 1s, SOBMF

S E www,meyesemi.com HF/FE, BARKEOSARULITHFREEER[HITESE, WTHAR:
v i &0 (coM # LPT)

ﬁ Silicon Labs CP210x USE to UART Bridge (COM13)

% USE Serial Port (COM10)

ﬁ USE Serial Port (COMS)

@ BEsO (com)

8.6-7
avd el
#E T %([EZ Debugger M@, 1517,
View Settings Help
Trigger Mode Single
Device & X DEV:0 MyDeviceO CORE:0 MyFLAQ
= JIAG Chain
= DEV:0 MyDeviced (Logos2-PG2LI.. Bus/5ignal X o “altl[lg for trigg‘er.

ADC Console
="CORE:0 MyFLAO

Trigger Setup

Listing

Bus Flot

8.6-8
SRk, LB e OB F R ff TR AE 16 HE KX,
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0 XCOM V2.5 — ] b
=2 Impi

COM1G:S1licon Labs CF -~

L meyesemi. com

www.meyesemi. com 2
HEE | 9800 ¥

W meyesemi. COMm WWW. I'I'lE}"ESEITIi. com

=Tl 1 ~
W, MEVeseml. com N .

iRy 8 v
WWW. MeYESeml, com www. meyesemi. com 5

gy Home ~

W meyesemi. com

BORE @ xHB0
www.meyesemi. Com

RFED | AR

] 1635 DTR
www. MEYeseml. com wew. meyeseml. com [ ] RIS [ BEh{RTE

[ A e 1 s

W meyesemi. com

www.meyesel
BREE SEEE it 2

(I ERTREE  fEe: 1 ms THZH REEVH ELEE
sl () BREE % ISR EAEEIS0ESRBE
3 - www.openedv.com | S:0 | Ri608 |CTS=0 DSR=0 DCD=0 | ZATATIE] 14:31:52
8.6-9
e ——
8.6-10

o LAE R rd_en $ifs, R rx_data BEHR A Oxff, F1EA] PC RXIHIE— . BNURF LR LK 8 N
led %7, ATAEZI 8 N LED X2 =, ff XYM 234 1111_1111, FilAE S 8 T, AL EHE, 1a I 42
0001_1001, FTAS = LED1, LED4. LED5 =T, KRITUBTEE,
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9. DDR3 iE B LR HIiE

9.1. SLEE N

I EH:
5eAk DDR3 BiE S M,
Mg 7SN
Window11
PDS2022.2-S5P6.4
EHRIER:
MES2L676-100HP-MINI
9.2. ZRFE

MES2L100HP FF & iR E KM & 4Gbit(512MB)DDR3 & f, B 54 MT41K256M16,DDR3 S4B EIL A
32bit, DDR3 SDRAM HIsmESHIEIRZE 1066Mbps,
9.2.1.DDR3 =4I B FH N

PG2L100H N A F{RM—E M DDR memory Z£HIBMRAS R, BEHL A LWRRIE, RARZ I DDR
memory B1Z%], B TRHR:

3<#¥5 DDR3

Z#5 x8. x16 Memory Device

RALLZE X FF 32 bit

XIERBER AXI4 RZ& MY

—N AX14 256 bit Host Port

2 #5 Self refresh, Power down

X #5 Bypass DDRC

7 #5 DDR3 Write Leveling #1 DQS Gate Training

DDR3 &REZIX 1066 Mbps

9.3. IR

PDS &% /5, FF RN DDR3 IP, iRAT S BT MK:
DDR3 IP 3f%: PG2L_IP\PG2L_IP\DDR3\ips2l_hmic_s_v1_10.iar
[ips2l_hmic s vl 10.iar
9.3-1
IPZEFR:EF "TRERARB\03_IPREZESEERAFER"
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SO0HP > MESS0HP v1 > 1 30288 » TE/ERE v G
FrEE s
EStd EXHER ESidl pNIA
= 01 PDSEEEISS A pdf 2023/1/10 11:34 Adobe Acrobat S74Y 1,214 KB
= 02_PDSHRERERTM pdf 2023/1/13 14:26 Adobe Acrobat 37 4473 KB
| = 03 P sEmmsigm p | 2022/10/29 11:01 Adobe Acrobat STk 429 KB
= 04 FPGA&CPLDII FE SE(Y, pdf 2022/11/1 15:36 Adobe Acrobat STk 1,307 KB
= 05 PDSSmodelsimBt& {5 E. pdf 2022/10/28 20:52 Adobe Acrobat 4% 357 KB

9.3.1. DDR3 i&E Example I8

B 9.3-2

$TFF PDS 44, 3rE T 72 ddr3_test, S FF I T B4R, 37FF IP Compiler;

Eile

Edit View Praoject Process Tools

Window

Help

Project Name: ddr3_test
=-[= Deaignsil 2 z
T Proient Verainn: 2 B, BN
9.3-3

s N .
1%&3¥ DDR3 IP, BR&, /5 R Customize;

@ IP Compiler 2022.2-5P6.4 - Pango DDR3 Interface (1.10) (on PC-20200227DQAD) — O X

File View Project Help

chlex|[2o0 2| @

Project

TP

= (1 Module

! HG Memory

L:‘D Distributed RAM

: ~-aF Distributed FIFO (1.4)

~dnk Distributed ROM (1.4)

~fif Distributed Shift Regist.

--faf Distributed Simple Dual

i 3@: Distributed Single Port "

& (23 oRm

~-fif DRM Based Dual Port REM
fuk DRM Based FIFC (1.10)

--faF DRM Based ROM (1.8)

--fak DRM Based Simple Dual Pol |
fuk DRM Based Single Port RE

B D Multiplier

5@: Accumulator (1.5)

Juk Multiply-Accumulator {1.5)

fiF Multiply-Adder (1.5)

Pathname -_demo\ddr3_test\ddr3_test\ipcore\ddr3_testa\ddr3_testa.idf | Browse ||Proj Path||

Instance Na.mfl |ddr3_!:ear.a] l @m 32 Customize ‘ I
—IP
3

Name DDR3 Interface
Version 1.10
Vendor Pango

Information

— Part (PDS settings)

Family Logos2 \
Device BG2L100H
Package FBGETE e

Speed Grade -6

“~duk Simple Multiplier (1.5) | Output 8 x
53 pin Initializing ...
: “-dmk PLL (1.5) Compiling architecture definition.
B (3 syaten Loaded 23 devices.
3 Loaded 86 IPs. (10)
=
&) G L "I Imported 1 IP instance.
= Gl SofL
(03 HSSTLR
|Ready s

& 9.3-4
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7£ DDR3 IXBERME I Step1 LB TIRE:

@ Customize IP - Pango DDR3 Interface (1.10), Instance ddr3_test

Bl Generare E o eI

s} Output
Symbol J X
DDR3 Interface 1.10 Logosz-PG2L100H-FBGET6--6
resetn —beore_clk
axi_awaddz (27:01 el loct S sic Step 2: Memory Options Step 3: Pin/Bank Options Step 4: Summary
axi_awuser_ap (piokeaisia
axi_awuser_id[2:0] [ il feck — Type Optiocns
axi_awlen[3:0] Tt
- ) {—*ddsphy_cpd lock Please select the memory interface type from the Memory Type selection.
S sz atid —+ddr_init_done
S R [—baxi_awseady Memory Type: DIR3
axi_w=trh[31:0] —baxi_wready
axi_aradds[27:01 F—taxi wusero id[3:0] MR Dt
axi_sruser_ap [—Faxi_wusers last
axi_aruser_id[3:0] [haxi azready Please select the operating mode for memory Interface.
axi_arlen[3:0] F—baxi_rdsea[255-0]
e p—baxi rid[3:0] Operating Mode: oller +
o fraxi srlase

—taxi_rvalid
aph rest n S Width Options

apb_sel : : :
[—+apb_raasa15:0] Please select the data width which memory interface can access at a time.
apb_enable [—ues csn
apis_ader[7:0] g Total Data Width: 32
aph_write

apb_wdxsa[15-0
hash Dol Clock settings
mem_dg=[3:0]

mem dqs n[2:0] Input Clock Frequency: 125.000 MHz {range :20-800MHz)
mem_dq[31:0]

dbg_gate start Desired Data Rate: 1000.000 Mbps (range: 600-1066.666Mbpa)
: f—tmem ode

dbg cpd Stlen Actual Data Rate: 1000.0 Mbps

dbg_ddrphy_rstn
dbg_gpll_scan_rst

Write and Read Latency

samp_peosition_dym_ad) —tdebug_calib_ctrl [33: 0]
init_samp_position even[31:0] P=+dbg_slice_status [67:0] CAS Write Latency (CWL): 6 tCK (range: 5-6)
init_samp position odd[21:0] {—+dbg slice_scate[87:0]
wreal position dm_adj [tdebug_data[275:0] CRS Latency(CL): 7 tCK(range: 5-8)
imit wreal positiom[31:0] Hdbg dl1l upd state[l:0]
force xead elk corl —j [tAebuEgpLldrsphase (3:0] hdditive Latency(AL): K

—¥dbg raz dps staze[2:0]
—Hdbg_tran_err_rst_ent[5:0]
—#dbg ddrphy init fail
—+debug_dp=_ent_di=d[2:0]
P—+debug_dps_ent_dizl[8:0]

iniv_slip step[15:0]
imit_read_clk cbrl[11:0]
debug_cpd_offzet_adj
debug_cpd_offzet_dir

debug_ cpd_offsen(5:0] [—bek_dly set bin(7:0]
ek dly en | —$align_error
init_ck_dly step[7:0] —tdebug_rst_ssase[3:0]

ftdebug_cpd_stace[3:0]

Ready

9.3-5

Step2 #HBUNTIRE:
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@ Customize IP - Pango DDR3 Interface (1.10), Instance ddr3 test

[ Generate = &
onfig Qutput.

Symbol
s

axi_swaddr [27:0]
axd_awuser ap
axi_awuser_idl3:0]
axi_awlen(3:0]
axi_zevalid
axi_wdata[255:0)
i yezeb[31:0]
axi_sradds[27:0]
axi_aruses_sp
xt_aruses_id[3:0]
axi_arlens:0]
i _srvalia

g e

aph ezt n

g _sel
apb_smable
aph_adde[7:0]
aph_wrize

aph izt [15:0]
men_dga[3:0)

men gz nl2:0]

g gpll_sein_rsz
samp posiien_dgm 2y
init_samp_position even[d1:0]
imit_samp_posizien odd[11:0]
wrcal positien_dym_adi
anir_wreal_posicion(dl:0]
force_read clx_cerl

init slip stepl[15:0]
inie_resd_elk cerl[11:0]
debug_cpd offsez_adi
debug_cpd_of Fet_diz
debug_cpd_offses9:0]
ckdlyen

init_ck dly seepl7:0]

Ready

FrR=

2 X

[beore_cte
P11 toct
[—phy_pll Lock
[—gp11_toct

[ xat_gpil lock
[—tadrpny_cpd_toct
[—*dds_inic done

[—taxi_swready

[axi_scready
[—basi_rdaea (255201
—taxi_ridia:o1
[axi_rlase
[axi_svalid
[—ape_seasy

[ apb_rdata (15:01

[ dbg_slice scacel27:0]
|+ debug_daea275:0]

[ dbg 811 ups_seazerizol
|baebug_gpl1 dps phase(s:0]
[—babg_con aps_seacerz:0]
[Hibs cran_esx_ssz_emels:t]
|babg_dacphy inie_£ai1

[ debug_sps_ens,_aizors:0)
[ detug_des_cn dirils:0)
ek dly zes binl7:0]
|paiign ersor
[—bdebug_csz_scace[3:0]

|+ debug_cpd_seace[2:0]

DDR3 Interface 1.10

Logo32-PG2L100H-FBGET6--6

Step 1: Basic Options

Step 3: Pin/Bank Options Step 4: Summary

Memory Part

Flease select the memory part.Find an equivalent Dart or create a Dart using the 'Create Custom Part' button if the part

Create Custom Part MI41K2

44

~Drive Cptions

To calibrate the output driver impedance, an external precision resistor (RZQ) is connected between the ZQ ball and VSS(

The value of the resistor must be 240chm +/-1 percent.

Output Driver Impedance Control: RZQ/

The ODT feature is designed to improve signal integrity of the memory channel by enabling the DDR3 SDRAM contreller to

independently turn on/off ODT.

RTT (nominal) -ODT= RZQ/4

9.3-6

Step3 REBUTIRE, 4% Custom Control/Address Group, BEMA RS E[RIEE:

@ Customize IP - Pango DDR3 Interface (1.10), Instance ddr3 test

[l cenerate =]
Output
Symbol
zesemm

axi_awaddr(27:0]

axi_avuses_ap

aci_awuser_id[d:
axi_awlen(3:0]
axi_swralid
axi_wdaza(255:0]
axi_westeh[31:0]
axi_azadde(27:0]
axi_aruser ap
axi_aruser_id[3:0]
axi_arlenl3:0]
axi_arvalid

aph_eik

P

aph_sel

ph_enable

apk_adds(7:0]

aph write

aph_wdata(15:0]
mem_dqe(2:0]

mem dqs n[2:0]
mem_sq(a1:0]

b gate start

dbg_cpd stars
dby_ddsphy_rsna

dbg gpll sean r=t

samp position dm_ady
init_sam position svenldL:0]
init samp_position odd[31:0]
weeal pomition_dpm_ad
init wreal positien(31:0]
foxce_resd_elk_essl
inic_slip seep(15:0]
inic_read el} cerilli:g]
Adshug_epd_otfser_asy
Adebug_cpd_offaer_dic
debug_cpd_offsen(2:0]

ek dly e

init ok dly stepl7:0]

Ready

Eaif=

[—beore_cik
el tock

ey pll Lock

[ —rgpll_tock
[—F==t_gpll_lock
[Fddrphy_cpd lock
[—ddr_inic_done

[—rapn_raaea[15:0]

{—rmen e s
{—rmen_rom s
t—rmen_ck
{—vmen ek n

{—rmen_cke

[—+men patz:01
[—+mem_anca:01
[—+debug_ealin_cee1 (33:01
[dbg_slice_status [67:0]
|—+dbg_slice_state(87:0]
[—debug_daea[275:0]
[—dbg 411 upd_state(1:0]
|—bdebug_gpll dps phase[8:0]
[—abg st dps_state(z:0]
|—bdbg_tran_ers_rst_enc[5:0]
|—bdbg_ddrphy inie_fail
|—bdebnsg_dps_ent_diz0(s:0]
|—bdebnag_dps_en_diri(s:0]
[—bek dly see bin(7:0]

[—+dsbug_epd_ssaze[3:0]

DDR3 Interface 1.10

Logos2-PG2L100H-FBGET6--6

Step 1: Basic Options Step 2: Memory Options Step 4: Summary
Memory PFin Constraint File Select
Please select a fdc file which contains default memory pins constraint.
Enable fdc file select
PLL Reference Clock Pin Options
Please select the banks for the PLL Reference Clock in the architectural view below.

PLL Reference Clock Bank: Ri

Control/Address Pin Options

Please select the banks for the Control/Address in the architectural view below.

Control/Address Bank:

Please select the pins for the Control/Address in the architectural view below.

/| Enable CS n(if cs n is disabled,it should be considered NF maintained LOW through an external resister to GHD)

Please select the groups for the Control/Address in the architectural view below.

/| Custom Control/hddress Group ]

Note: Confirm to assign Control/Address signals to different pins. Incorrect "Pin Number®™ will be marked in red.

Signal Name Group Number Pin Number
RESET a1
CHE =] RL
CK us
CKN us
cs =] e
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€

[i] Generate = &
Output.
Symbol
seseem

axi_awadds[27:0]
ani_awuser_sp
axi_swuser_id[1:0]
axi_awlen[3:0]
ani_awvalid
axi_wiata[255:0]
2xi_wsbxb[31:0]
axi_aradds[27:0]
axi_aruser_ap
axi_sruser_id[3:0]
axi_arlenl3:0]
axi_arvalid
apb_elk
asbastn
aph_sel
apk_enable
aph_adds[T:0]
apk_write
aph_wdaza[15:0]
mem_dg=13:0]

g epd_szare
dbg_ddrphy rotn
b gp1l_sesn_ran
samp posi tion_dym_adj

init_samp_position even[31:0]
Ainit_samp_posision pad[31:0]
wreal position dyn_sdj

init wreal_position[31:0]
foree_read_clk_cerl

imit_slip step[15:0]

init cead_clk ebxl[11:0]
debug_cpd_offsec_ad
debug_cpd_of faet_dir
debug_cpd_cffsez]:0]

Ready

@

[ Generate = ®
Qutput
resctn

axi_awadds(27:0]
axi_swasez_3p
ack_mwuser_i412:0]
axi_awlenl3:0]
xi_awwalid
2mi_wdzea[265:0]
axi_wssh(31:0]
as_srzase(z7:0]

axi_aruses_ap

aph_renn
aph_sel

aph_enable

aph_saae(7:0)
aph_write

aph_wdata(15:0]

=en_dqz 14:0]

men_dgs nl2:0]

nen_dqaL:0]

g gate suars

dbg_cpd staze
abg_ddmphy_renn
dbg_gpll sean ax

=15 posizion_sym_ady
inis_ramp_porision svenl31:0]
inis_samp porition odd[3L:0]
wzeal_pesizien_sm_sdy

inis wesal_pesizienl3L:0]
force_resd_clk cozl
inis_slip smep(1s:0]
inis_read_elt_eesll1L:0)
dcbug_cpd_offset_adi

ety _epd_offsen iz

debug cpd_offset(8:0]
chdlyen

01

iniz ok dly stepl

Ready

i

e

2 x

[reoe_cx
el Lock
[—tphp_pl1_lock
[—rgpLL_tock

[ et gpll lock
[—bddrphy cpd lock
[—badr_inie_done
[—axi_awready
[paxi_wready
[baxi_wusero_id[3:0]
[baxi_wusers last
[baxi_srzeady
[—baxi_rdaea (255:01
f—baxi_rid[s-0]
fpaxi_rlase
[paxi_rvalia

{baph ready

[ apb_rdsta [15:0]

[—tdebug_calib cucl [33:0]
[—tang_slice_seasus (67:0]
[—tang_slice_sease[87:0]
[—tdeimg_daa(275:0]
[—tabg 611 upd_ssaze(1:0]
[—tderug_opl1_dps phase (8:01
[—tang e aps_ssaze(z:0]

[—taciug_dps_ens_aizo(s:0]
[—taciug_sps_ens_dizi(e:0]
et dly ses ping7:0]
[align_error
[derug_rse_staze[3:0]
[t deiug_cpd_state[2:0]

e

& X

[—beore_clt
[p1l toek
[—bphy o1l 1ock
|—sapll_leek
=25 gpll_lock
{—+ddrphy_cpd lock
[—dds_inic_done

(—+asi_awzeady

(—basi_azzeady
[—baxi_rdaea [255:0]
[—baxi_rid[3:0]

[—+aph_rdata[15:0]
[men can

[—men rat 0

[—+mem ck

[—men ck o

|tmen cie

[—tmem raz =

|tmem cas =

[tmem we =

[—tmen ode

(—tmen = [14:01

[—+mem bagz:01

| —t+men dmga:0]
|—+detng_calib_ctel(33:0]
[—+dbg_slice_seatus[67:01
[—dbg slice_state(27:01
[—debug_datal275:01
[—+dbg 411 upd_staveliz0]
[hdebus_gpll dps phase [3:0]
[—bdbg_ram dps_stavel2:0]
[—tdbg_cran exx_rze_cas(5:01
[—tdbg ddphy init fail
[—+debug_dp=_ent dizdls:0]
[—+debug_dp=_ent giziis:0]
[—+ok dly et bin(7:0]
[—+align eczox
[—+debug_cat_seate(3:0]
[—debug_cps_seate(3:01

Note: Confirm to assign Control/Address signals to different pins. Incorrect "Pin Number” will be marked in red.

Signal Name

RESET

CKE

CKE

CEN

cs

oot

BAO

BAL

zn

R

B3

X4

a5

16

'V

a3

X

25

13

a7

Data Pin Options

Please select the banks and groups for the data in the architectural view below.

Signal Name

DQLo-7]

DQ[&-15]

DR[16-23]

DQ[28-31]

EIRE IP #0, step 3: pin/bank options

Group Number Pin Number

H1

@
0
B

@
3
o
£

13
12

G2 23
G2 12
M

st

L Le
&2 B3
62 T2
M1

G2 L
1

&2 uz
7] I3
&2 F1
62 T4

Bank Number Group Number
R4
R4
R4 G2

™
2
I

9.3-9

-134 -

o, RN E B9 Group Number 5 REBENXNNXRINT




MIEARS: /NRES FPGA Www.meyesemi.com

Signal Name Group Number Pin Humber

RESET H1

CEE 52 v | |R1

CH Ua

CK N &3 v | TS

C5 G2 / | N4

RRAS G3 W | P&

CRS =3 v | |T7

WE &3 e T2

9.3-10

e e g memmse | Bk AGH R ENILE
DIFRIO ke G2 1o\ UL L2 |
DIFFIO_Rb G2 13P_GSCLK N4 DDR3 CS
DIFFIO _R5 GZ_ 13N GSCLK [DDR3 CKE]

R1
DIFFI0_R5[G2] 14P_DQS .
Group Number DIFFIO R5 G2 14N DQS Pl DDR3 All

DDR3 Al12
DIFFIO R5 G2 15P 4 .
T3 DDR3 ALO
DIFFIO R5 G2 15N .
i DDR3 A4
DIFFI0 R5 G2 16P !
R2 DDR3 BAl
DIFFIO R5 G2 16N :
9 DDR3. A8
DIFFIO R G2 17P 12 e
DIFFIO R5 G2 17N HU Ui Q0

9.3-11
Step4 AMEE, M Generate TJ4RY DDR3 IP;
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@ Customize IP - Pango DDR3 Interface (1.10), Instance ddr3_test

(1] Generate (=]
cutput
Symbol
zesetm

axi_awaddrl27:0]
axi_awuzes ap
axi_awuses_id[3:01
axi_awlen[3:0]
axi_awvalid
axi_wdzea[255:0]
axi_wrerb[31:0]
ani_aradde[27:0]
axi_amuses_ap
axi_aruser_id[3:0]
axi_arlen[3:0]
axi_arvalid
agh_clk
aph_esmn
aph_zel
apb_enable
apb_addz[7:01
apb_write
aph_wdata[15:0]
mem_dga(3:01
mem_dg= n[3:0]
mem_dg[31:01
dbg_gate starn
dbg_cpd_start
dbg_ddrphy_r=mn
dbg_gpll_scan_sit
samp pesition_dyn_adi
init_samp_position even[31:0]
init_samp position odd[31:0]
wreal position_dym_adj
iniz wreal_pozision[31:0]
force read_clk_eorl
init_slip_step[15:0]
init_read_clk_ctrl[11:0]
debug_cpd_offaet_adj
debug_cpd_of faet_dir
debug_cpd_sEEset[8:0]
et dly en
init_ek_dly step[7:0]

o

8 x

fheore_clk
—+p1l lock

—rohy pl1 lock
[—+gpll_lock
[—+e=s gpll_lock
{—*ddrphy_cpd_Lock
[—rddz_init_done
—taxi_awready
—raxi_wready
—baxi_wusers_id[3:0]
haxi_wusers_last
haxi_azzeady
—baxi_rdaea [255:0]
—baxi_ridl3:0]
haxi_clast
—baxi_zvalid
[—raph_zeady
—taph_rdata [15:0]
f—mem cxn
—mem zimn
{—rmem e

f—tmem ctn
—rmem cie

—tmem ras n
[tmem cas n

—tmen

—Fmem_ode

—bmen_a[14:0]

—bmem bal2: 0]

f—tmem da[3:0]
[—+debug_calib_curl[33:0]
[—tdbg_slice_status [67:0]
[—rdbg slice_suave[87:0]
[—rdebug_dazalz75:01
[—rdbg_d11_upd_statell:0]
[—rdebug_gpll_dps phaze [3:0]
—rdbg zse dps_suate[Z:0]
[—bdbg_tran_err_rso_ens(5:0]
[—+dbg_ddrphy_init_fail
[—+debug_dps_ent_dixl[3:0]
[—rdebug_dps_ens dirl[8:0]
f—bck_dly_ses bin[7:0]
—+align_ecrox
—bdebug_rat_state[3:0]
—rdcbug_cpd_state(3:0]

DDR3 Interface

1.10

Step 1: Basic Options Step 2: Memory Options

Logos2-PG2ZL100H-FBGET6—-6

Step 3: Pin/Bank Cptions

Basic Options
Memory Type

Operating Mode

Total Data Width
Density

Volt

Input Clock Frequency

Data Rate

Memory Options
Memory Part
Row lddress
Column Address

Bank Address

RIT (nominal) -0DT

— Pin/Bank Options -

FLL Reference Clock Bank
Control/Address Bank
€Sn

DQ[0-7] Bank

DQ[E-15] Bank

DQ[16-23] Bank

DQ[24-31] Bank

Output Driver Impedance Control :

DDR3

Controller + PHY
3z

46b

1.5V

125.0MHz
1000.0Mbps

: MT41K256M16XX

: 15
: 10
]

REQ/6

: RZQ/4

RS

RS

Enabled

R4

R4

R4

R4

9.3-12
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XAATIRE, £ IP REEEFETITH IP Example Ti2:

50HP > MES50HP vi > 2 demo > 08 ddr3 test > ipcore > ddr3 test > pnr > v
HEE
= B e s KA
compile 2023/2/23 22:02 g
constraint_backup 2023/2/23 21:49 Ik
device map 2023/2/23 22:03 At
generate bitstream 2023/2/23 22:06 prEis
ipcore 2023/2/23 21:50 Mt
log 2023/2/23 21:59 rgls 3
place route 2023/2/23 22:06 ik
report_timing 2023/2/23 22:06 g
synthesize 2023/2/23 22:02 g
ddr_test.fdc 2023/2/23 21:49 FDC 3f4 32 KB
[Th ddr3 testbackup 1.pds 2023/2/23 21:41 PDS {4 18 KB
[t ddr3 test.pds 2023/2/23 22:06 PDS 3Zf 23 KB
9.3-13
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TATRES M free_clk, ref_clk a]{E A R —BF$hIE:

test ddr.v

WO

o

—H
—H

H—
H—

o L S

&

¥

N O

al o W

5
£
3
il
3
z
3
z
3
3
4
4

1

(1SS

[N

parameter MEM DM WIDTH
parameter MEM DQS WIDTH

MEM DQ WIDTH/8,
MEM DQ WIDTH/8,

parameter CTRL ADDR WIDTH = MEM ROW ADDR WIDTH + MEM BADDR WIDTH + MEM COL
) (

input ref dbi

//input

input rst board

output pll_lock

output ddr_init done

//uart

input uart rxd

output uart tzd

output mem rst n

output mem ck

output mem ck n

output mem cke

output mem cs_n

output mem ras_n

output mem cas n

output mem we n

output mem odt

output [MEM ROW ADDR WIDTH-1:0] mem a

output [MEM BADDR WIDTH-1:0] mem ba

inout [MEM DQS WIDTH-1:0] mem_dgs

inout [MEM DQS WIDTH-1:0] mem dgs n

inout [MEM DQ WIDTH-1:0] mem dq

output [MEM DM WIDTH-1:0] mem dm

output reg heart beat led

output err flag led

Y -

assign free ¢lk = ref clk ;I

9.3-14
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3 “step3 EMEMLAR" SPOEMEN, WRREEER UCE TRBTEN:

7 Report Summary Project Directory ~ Pre Synthesize UCE X
N = p & | (© | current device : PGZL100H-6FBGE76
Timing Constraints Attributes Device
£
[
& | i
.! | L
N
BTSN A1l package view
o- Tool Tabs
= o
. 1/0 FRME'. 1/0 DIRECTION oc BANK VCEI0 TOSTANDARD DRIVE BUS_KEEPER SLEW
1 mem dg[31] | THCUT c2 i1.5 HSTL1S T ]  HONE SLOW
2 mem dg[30]  INOUT 62 5 HSTL15 I ]
3 mem dg[29] INOUT 23 5 HSTL15_I ]
5 4 mem ag2e)  INOUT B .5 HSTL15_I 8
l:‘ 5 mem dg[27] | INOUT Az .5 HSTL1S I 8
6 mem dg[26]  INOUT & .5 HSTL1S T 8 HONE SLOW
7 mem dg[25] | INOUT D1 .5 HSTL1S T ] NONE SLOW
8 mem dg[24]  INOUT 2 .5 HSTL15_I ] NONE SLOW
9 mem dg[23]  iINOUT 3 .5 ESTL1S_I ] NONE SLOW

MUTEMTILIRTE LED, FEMRLRIE;

ddr_init done

err_flag led

heart beat led

pll lock

ORUTAXEE IPZHNAF1ER, 7# Example EHRAK;
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@ IP Compiler 2022.2-5P6.4 - Pango DDR3 Interface (1.10) (on PC-20200227DQAD)

File View Project Help

CHh & x| 2o
Project

TP

E+ (22 Module

L:JE:] Distributed RAM

. - Distributed FIFQ

- guF Discribuced ROM

--guF Distributed Shif
ﬂﬂ: Distributed Simple Dual

(1-4)

1.4)

EH (33 DRM
--Juf DRM Based Dual Pdrt RAM
Ik DRM Based FIFO (1.10)
- 3uF DRM Based ROM {1.F)
- giF DRM Based Simple Pual P

ﬂﬂ: DEM Based Single
= O] Multiplier
- ff Accumulator (1.5)
5@: Multiply-Accumulator|
fok Multiply-Adder (1.5)}

H

“dmk Simple Multiplier (L)5
E- @3 pLL
;--ﬂ: PLL {1.5) |
- (3 System
& (32 por

BRegisty

ﬁfi Distributed SingRe Port &

= 1 BSSILE

{21/96)

Pathname

D:\ziguang demo\ddr3_ test\ddr3 test\ipcore\

|| Browse || Proj Path|

Instance Name

o

'}E’ Customize

Hame DDR3 Interface
Version 1.10
Vendor Pango

Information

—Part (PDS settings)

Family Logos2
Device BG2L100H
Package FBG&TE

Speed Grade -6

Qutput

Initializing

Compiling architecture definition.
Loaded 23 devices.

Loaded 96 IPs. (10}

Imported 1 TP instance.

9.3-16
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9.4. IRMK

7E: BIFEAIE : ddr3_test\ipcore\ddr3_test\pnr
T#HER, oJLAES LED1 5=, LED3 (J¥%, LED4 IR¥%, LED5 &=;

5S8R SE A LED &S
ddr_init_done IR AR 1
err_flag_led HIERNEIRES 3
heart_beat_led LES 4
pll_lock PUBIEE =~ 5

1REE:
err_flag_led £S5 WIKiRBBEIREIN TR, Ol1E IP ZEIRF M IKE,
AR ARG S .
]‘R]L“- bist IEFIE1T, iR
err_flag_led O | : HE R LHf!-'L’%ﬁl}i Hbs R e T ﬂ?iﬂliifi B -
0: bist KfgE#iz
(Ewample Design 'T'**l'— R
9.4-1
EHMARIEFTFEZNEMES XN NS,

10. HDMI EIFEEE

10.1.  EEEN

T ERY:
SR HDMI [E1IR5L56
S EZ SN
wWindow11
PDS2022.2-SP6.4
BHHRIE:
MES2L676-100HP-MINI
10.2. SCIR/RIE

HDMI I NEO XA E R HM MS7200 HMDIHHERUR A, HDMI Eﬁﬁﬂjﬁu%ﬁﬁ R MS7210 HMDI RiER L,
SR A HDMI1.4b RUATHREMIAM 3D £, BN HERSIX 4K@30Hz, e FHEXIXE 300MHz,
X YUV #l RGB 2 BN ¥ = a1t #H1F®EOZHEF YUV & RGB %ito
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MS7200 ] MS7210 B9 IIC BEEE# O 5 FPGA B89 10 48iE, 18313 FPGA HI4RTERXT AT 1R F i 1%
€.

MES2L100HP FF & #R_E4§ MS7200 89 SA S TR Z#b, £ 11C &9 1D it 0x56, % MS7210 # SA €M)
LHIFeEEE, #1IC B9 ID ik 0xB2,

10.2.1. ERFEE

TEXRR— S8 KEZNEH, BPESMEFRI—IMEER, EFELANGRERAREASNIRERKP
RSNINFETRE, NERA, NLBIT, HEPFHLL RN "2 ZEIRF.

10.2-1

ULBERH, 81T 8 MERER, BRE—ITESHER, SEIT—TESEH, BEITME 8 THIENEH,
MR T —PMEENSEER T, — M EEBRA—FHE—M, BRSSP RIFTIIEER MR, i
1920*1080P &K, M2 1 TTBMERERR 1920, —HBEMITH 1080 17,

BMEERNBRRERE, YNEMEANEE. EUNEGRERTEXLLIN: RGB88S, RGB 77 5I{%k:
41 R, G, 15 B, 888 215 R. G. B 735 8bit, thH2E R. G. B — &} H 28=256 KA, &1L RGB =B XK
ARAE, —MEELRZUETR 24 UM 256*256*256=16,777,216 &,

HDMI B/REVERREH verilog /58 R /REY F £ sync_vg THM FEMNNF, FRERER
pattern_vg IRIBGEAMEME, MFIBMTHREGRRE, IURRER,
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10.2.2. HDMI_PHY B &

MS7200 3 HMDI ##BBGS F, MS7210 3 HMDI &3X SR, ©RE ICEREZEOES FPGA B9 10 &, A
EFEFEREEET FPGA X SR FITHIRABE BiRME, SEREEBETIREB N, EAREBETINES%E demo,
10.3. #EOME

TR R R O W T P

i O 1/0 % ik
sys_clk input 1 R BT
rstn_out output 1 Hdmi_phy £S5
iic_scl output 1 MS7200 SCL 5
iic_sda inout 1 MS7200 SDA 55
iic_tx_scl output 1 MS7210 SCL &5
iic_tx_sda inout 1 MS7210 SDA 5
pixclk_in input 1 HDMI_IN {&Z&834h
vs_in input 1 HDMI_IN #ES
hs_in input 1 HDMI_IN 1785
de_in input 1 HDMI_IN BEBRES
r_in input 8 HDMI_IN ZI&HE
g_in input 8 HDMI_IN Z&HE
b_in input 8 HDMI_IN B&n=
pixclk_out output 8 HDMI_OUT &R
vs_ovut output 1 HDMI_OUT #{E5
hs_out output 1 HDMI_OUT 75
de_out output 1 HDMI_OUT B#EERES
r_out output 8 HDMI_OUT L &ns
g_out output 8 HDMI_OUT &&n=E
b_out output 8 HDMI_OUT B&HE
led_int output 1 Hdmi_phy ¥ltat =R ES
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10.4. TIi2iRER
sys_clk
e S
PLL
cfglclk
HDMI_IN fic— ms72xx_ctl iic—r HDMI_OUT

pixclk, vs. hs, de. r, g. b

10.4-1
505 sys_clk i@3T pll HiAEER IP 9 H cfg_clk 2% ms72xx_ctl &3k, ZERES IC BEE MS7200 5
MS7210 it/ . HDMI By A BB 4212 MS7200 it #2185 [ 58 Al AR fE RGB S BUEUIEH AR FPGA o, BXEiZ %
BEEE MS7210 i A, MS7210 ¥ RGB ¥R IHURHIB AL TMDS 52X4Ma .
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10.5. RBERIREA

Ms72xx_ctl.v #&1k
module ms72xx_ctl(
input clk,

input rst_n,

output init_over,
output iic_tx_scl,
inout  iic_tx_sda,
output iic_scl,

inout  iic_sda

reg rstn_temp1,rstn_temp2;
reg rstn;
always @(posedge clk or negedge rst_n)
begin
if(!rst_n)
rstn_temp1 <= 1'b0;
else
rstn_temp1 <=rst_n;

end

always @(posedge clk)
begin
rstn_temp2 <= rstn_temp1;
rstn <=rstn_temp?2;

end

wire init_over_rx;

wire [7:0] device_id_rx;

wire iic_trig_rx ;

wire W_r_rx ;

wire [15:0] addr_rx /*synthesis PAP_MARK_DEBUG="true"*/;
wire [ 7:0] data_in_rx ;

wire busy_rx ;

wire [ 7:0] data_out_rx;
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wire byte_over_rx;

wire [7:0] device_id_tx;

wire iic_trig_tx;

wire wrtx ;

wire [15:0] addr_tx /*synthesis PAP_MARK_DEBUG="true"*/;
wire [ 7:0] data_in_tx ;

wire busy tx ;

wire [ 7:0] data_out_tx ;

wire byte_over_tx;

ms7200_ctl ms7200_ctl(
.clk ( clk ),/ /input
.rstn ( rstn ),/ /input

.init_ over  ( init_over_rx ),//output reg
.device_id ( device_id _rx ),//output [7:0]
Jdic_trig ( iic_trig_rx ),//outputreg

Wor (w_r_rx ),/ /output reg

.addr ( addr_rx ),//outputreg [15:0]
.data_in ( data_in_rx ),//outputreg [7:0]
.busy ( busy_rx ),/ /input

.data_out ( data_out_rx ),//input [7:0]

.byte_over ( byte_over_rx ) //input

ms7210_ctl ms7210_ctl(
.clk ( clk ),/ /input

.rstn ( init_over_rx ),//input rstn),//

.init_ over  ( init_over ),//outputreg
.device_id ( device_id_tx ),//output [7:0]
.ic_trig ( iic_trig_tx ),//output reg

Wor (w_r_tx ),/ /output reg
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.addr ( addr_tx ),//output reg [15:0]

.data_in ( data_in_tx ),//outputreg [7:0]
.busy ( busy_tx ),//input

.data_out ( data_out_tx ),//input [7:0]
.byte_over ( byte_over_tx ) //input

wire sda_in/*synthesis PAP_MARK_DEBUG="true"*/;
wire sda_out/*synthesis PAP_MARK_DEBUG="true"*/;
wire sda_out_en/*synthesis PAP_MARK_DEBUG="true"*/;

iic_dri #(

.CLK_FRE ( 27'd10_000_000 ),//parameter CLK_FRE =27'd50_000_000,//system cl
ock frequency

JIC_FREQ ( 20'd400_000 ),//parameter IIC_FREQ =20'd400 000, //12c clock freq
uency

.T_WR ( 10'd1 ),/ /parameter T WR =10'd5, //12c transmit delay ms

.ADDR_BYTE ( 2'd2 ),/ /parameter ADDR_BYTE =2'd1, //12C addr byte nu
mber

.LEN_WIDTH ( 8'd3 ),/ /parameter LEN_WIDTH =8'd3, //12C transmit byte
width

.DATA_BYTE ( 2'd1 ) //parameter DATA BYTE =2'd1 //12C data byte num
ber

Jiic_dri_rx(

.clk ( clk ),/ /input clk,

.rstn ( rstn ),/ /input rstn,

.device_id ( device_id_rx ),//input device_id,

.pluse ( iic_trig_rx ),//input pluse, //12C transmit trigger

W_r (w_r_rx ),/ /input W_r, //12C transmit direction 1:send O:
receive

.byte_len  ( 4'd1 ),//input [LEN_WIDTH:0] byte_len, //12C transmit data byt

e length of once trigger

.addr ( addr_rx ),//input [7:0] addr, //12C transmit addr
.data_in ( data_in_rx ),//input [7:0] data_in, //12C send data
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.busy ( busy_rx ),/ /output reg busy=0,

.byte_over ( byte_over_rx ),//outputreg byte_over=0,
ver flag

.data_out ( data_out rx ),//outputreg[7:0] data_out,

.scl ( iic_scl ),/ /output scl,

.sda_in ( sda_in ),/ /input sda_in,

.sda_out ( sda_out ),//output reg sda_out=1'b1,

.sda_out_ en ( sda_out en ) //output sda_out_en

assign iic_sda =sda_out_en ? sda_out : 1'bz;

assign sda_in =iic_sda;

sda_tx_in/*synthesis PAP_MARK_DEBUG="true"*/;
sda_tx_out/*synthesis PAP_MARK_DEBUG="true"*/;
sda_tx_out_en/*synthesis PAP_MARK_DEBUG="true"*/;

wire
wire
wire
iic_dri #(
.CLK_FRE ( 27'd10_000_000 ),//parameter

ock frequency

JIC_FREQ ( 20'd400_000 ),//parameter
uency

.T_WR ( 10'd1 ),/ /parameter T WR =10'd5,

.ADDR_BYTE ( 2'd2 ),/ /parameter ADDR_BYTE =2'd1,
mber

.LEN_WIDTH ( 8'd3 ),//parameter LEN_WIDTH = 8'd3,
width

.DATA_BYTE ( 2'd1 ) //parameter DATA BYTE =2'd1
ber

Yiic_dri_tx(

.clk ( clk ),/ /input clk,

.rstn (rstn ),/ /input rstn,

.device_id ( device_id_tx ),//input device_id,

.pluse ( iic_trig_tx ),//input pluse,

- 148 -

//12C bus status
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W_r (w_r_tx ),/ /input wW_r, //12C transmit direction 1:send O:
receive
.byte_len ( 4'd1 ),//input [LEN_WIDTH:0] byte_len, //12C transmit data byt

e length of once trigger

.addr ( addr_tx ),//input [7:0] addr, //12C transmit addr

.data_in ( data_in_tx ),//input [7:0] data_in, //12C send data

.busy ( busy_tx ),/ /output reg busy=0, //12C bus status

.byte over ( byte over_tx ),//outputreg byte over=0, //12C byte transmit o
ver flag

.data_out ( data_out tx ),//outputreg[7:0] data_out, //12C receive data

.scl ( iic_tx_scl ),//output scl,

.sda_in ( sda_tx_in ),/ /input sda_in,

.sda_out  ( sda_tx_out ),//output reg sda_out=1'b1,

.sda_out_en ( sda_tx_out en ) //output sda_out_en

assign iic_tx_sda =sda_tx_out_en ? sda_tx_out: 1'bz;

assign sda_tx_in =iic_tx_sda;

endmodule

ZAEREEZ I ms7210 1 ms7200 A8 IIC BL &, BB R IEE S, BB IC MY E AR T],
AEMREE Mms7210 F1 ms7200 BHFEZE1T], LATE W 1IC MY B EY FRik R,

WTEMRR:

r—1 | RN
|
|
|
|
I

START ADLDRESS RW  ACK DATA ACK DATA ACK STCP

10.5-1
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2 SDA #1 SCL #tFH BN, RRZTRRS, A EBRFRITRNELICEEY TR BB ESHS, ®R
T, Y SCL RFF S BT, SDA FIERFR IC RE B, & —IREIBEMO TSR, FEE, IC RE 0 mt
FERRES, EHREREED, SDA LR BITEME —(IHIE, £ SCL SBFHE, SDA R ARIFRE. 3
SCL AR EBFEEY, SDA A RiIFKZE,

IC BRE&EZREH—NFY, LHEEH 8 1 bit, & 8bit FEWE — N REEWH BN AK(NEES),
ZNEESHSBETN, RBERGERFETEM, HEBFH, RRER. 25, &£ SCL 5B FHE, SDA Fif
S, MERRERLER, IC RELRE =R,

10.6. LMK

JEFESF MES2L100HP-MINI FRR R, MUSREH 2R3,

EBSEL AN 1920%1080P@60, TEINIRENWERLS R, THRER, JUERERFERSWHRE—

EGRSEES
5% > 5 > SRETEEE|
B PR EEN RN E

BTREER

U28H75:
Q BRE 2'%&1&%’“ AMD Radeon(TM) Graphics ~

SEES 1920 x 1080, 60 Hz

Iféiﬂ%‘%ﬁiﬁ 1920 x 1080, 60 Hz | ;Eﬁ] %—%jﬂ;l}ﬂ_‘m |':|:|';

{LRE 81

BREAEE, YCbCr444

BReazsia TERIZSBEI(SDR)

B 2 N EREmE \
T AITEANS B DR o 5

RUERBHE, B B R g
10.6-2
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B4 FPGA 8 HDMI_OUT #HE8IE &,

===

ZEHRLE HDMI O, IRF LBEASX HDOMI B R HTESE, TR E XK.

X HOMI & BL & B E A AY 2 RGBB88 Y, MR MR B EE R ZE RGB88S, = HI —L(aj &k,
tEE, RN EEE YCbCrddd, IR LK G, ZR2RE LETRENEER, Erl LHNEEACRR
%,

11. EF UDP BILA KM {&EimsScIefilig

11.1.  SERREH

L EN:

SHET UDP AR MBS,
LW

Window11

PDS2022.2-SP6.4
EHRIE:

MES2L676-100HP-MINI

11.2. FERBEUAAMIZEOSGH

MES2L676-100HP-MINI-MINI FF &R {#EF Realtek RTL8211F PHY SEIT—4 10/100/1000 LAA M i
O, BTFMEEE, ZBETHEBEERZEE 2.5V, 3.3V, @iF RGMII #EOEEE] PG2LT100H, RI-45 EERE
HFJ11-1GOTE-L12RL, EBE RN B s ESE Y, TTiRS e, REM oI FEM., RI-45 BRMIRSERT
LED, A FHERRENBERER RS (FBBEESE "MESS0HP FRIREMHERFHR" ).

11.3. SCHRER

W AR MimOSEW PC ixf1FFARiEE(S, SEM Y ARP, UDP IfigE,
11.4.  AKMHYE

11.4.1.  KAKXFMER

B 651 611 2% 467150077 45
B i 8 //d\ i : //’_‘\\\\ — o . —
% q 'y 4 K 4 F 4« & I 4
9 HEMACHYE | JEMACHRME | KB HdE FCS
< LA )t >

BISE8 (Preamble): 8 F35, EL 7 /1 8'h55 il 1 4 8'hd5, FR—PEIFFE, BFNF; 8EEHIELN
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CEN

B MAC ittht: 6 55, FRE KSR, B MAC #tbilt;

iR MAC Hihit: 6 F¥, FRAXRIRENYIE AL,

B2 FH, HTEEMNEE, EHAIE 0800 F£/x IP #1Y,0806 F7~ ARP 1Y, 8035 &7~ RARP 1
%

iR 46 B 1500 =5, & 46 T, ABEFELL 46 T, fl0 IP MNERBSELIER S, SFH
IP LREIE,

FCS: M, 4 =35, BAMKIEFF, EH 32 {I CRC &I, X BHI MAC Hbiit = R B R F BTG,

H—EH &, L UDP tMSCAH), oJABEIEEMUT, R T UARNEEHN 14 735, LESTSEE 1P B,
UDP &P, NA#IEH 46~1500 F15,

o

UDPE & I H Hds
< UDPE: >
TP UDP & & . HH Hdi
< [ PE P >
PUKFIERE | TPE# | UDPHM 7 FH e FCS
14 20 8 4
< LA AS R 1 >
< 4671500 >

11.4.2. ARP ¥iBIRIER

ARP it #E4r 1Y, Bl ARP (Address Resolution Protocol), #R3E IP #itit 3EERIE A, TN A ZXES

E BB IR, WERENERER 1P Mt EMIHREFREF D, HRE—RIE, TRIBERNEEE
i) ARP EFUHLARIR. TEA ARP HIEREI,

R b A
r s bk iE
‘ PFNE] BRI Wk | EE | K op LRI FATPHEE LLUA R (B ‘
H A bk g ik B | %A | RA Ust il e L H Ak [PElE
6 6 2 2 2 11 2 6 1 6 1
‘ LA I 2 -.~‘ < 28T ARP 3/ 2% B ‘

Wi B : ARP MU B NFFT5 0806;
BB IR EMESEE, 1 AR
PN S BN S R MR Y IE 38 RY, SR 00800 IP K&, Z R HVEH it K EMIMSGHIEKE D FIXS R 6 F]
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OP FER 1 %R ARP 53K, 2 £R ARP WM&

)80 |ff £f £f ff ff ffl00 0Oa 35 01 fe c0|08 06]00 01|08 0006|0400 01|00 Oa

35 01 fe c0|cO a8 00 02| ff f ff ff ff fflcO a8 00 03]

F/RME 192.168.0.3 Hitik&iX ARP &K,

|00 0a 35 01 fe cO| 60 ab c1 a2 d5 15|08 06|00 01]08 00]06|04|00 02| 60 ab c1 a2 d5 15|c0 a8 00 03|00
0a 3501 fe cO|cO a8 00 02|

F/RME 192.168.0.2 Mt &i¥ ARP %,

11.4.3. IP HiEAER

E’ UDP MXBRZ IP EPi—F, FRUEMNENEB—T IP SHEERI. TEXR IP
SEPRELER, /IXLHPE 20 MFHREEN, FENTR

0 1516 31
4SS [4fi B She e e 16 B KE
1612 HRIR stutrE | _1fiRRE %
af HETFh 8l | BILHMX 1611 5 Efieisin 3 |B
sz IPHiAE 5 |
32{u B It ot
hEFER (KB | B ;F%
iR &R
L B Sl
IPEHRIR (3B Aeni)

hRA: 5 4 17,35 IP MXAIRABRIE IP MXARAS 7 4 (BN IPv4);

BEHKE: S 4 A RTHURAHER 15 MREAU(—MENA 4 F5H)EL IP NEHKENZRKER 60
F;

R3RS: 58 1 ARIKBEFHRS, EIRREDIUARS LR EXIR E—BERFEFERAT 1998 FXNDF
BRBARNRS REEFERAX SRS (DiffServ)iy, XN EEAEER. —ROER THRERXNFE;

SRE: 516 L IEENMEZMNKE 2UAFT BRHERNEAKERN 65535 FHEKENMR
ABEHFAEFXET MTU

iR 16 i, ER— IS R EHIRRANIRR

& (flag):

& 3 AL BRIRFIRULEENX

MF

FEFEROSREME MF (More Fragment)

MF=1 ®REHE "EEHFR" . MF=0 RR&E— 10k

DF

FREFEPEF—{IZ DF (Don't Fragment)

REY DF=0 BAREFSH
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FiR#g:5 12 (L EREKNSEESRFEERERSETHENNUE. A REL 8 N F U ARB R

&FME: 5 8 fi,ic A TTL (Time To Live) #EREMNZ DB MNEBSRHNRKETIL FREHL
EIRFIRIRE— 8 bit FER.IEZNVIREHD LT RFC I8, HB1EA 64. 51X ICMP B ENENEZFIE
TTL IR AR KIE 255;

Y 8 i35 I BURRE T NEUEFE B MUAMEB N ENS 1P BEHIEESS LREH N LIES
2,1 RRAICMP MY, 2 RRAIGMP MY, 6 FRRA TCP MY, 17 FRA UDP HMY;

BEEMRIEF: 5 16 1L ANBEIERNE AR LIRET S, KA THGI KGR, BIR 16 [UFIEEME,
BEHASE 16 A48/, BEEIHAA 0, &% 16 IAUR;

Ribht 0 Btk ZE G 4 F9, A5 RIREMUER] B 89

11.4.4.  UDP 1Y

UDP & User Datagram Protocol (A PEIERIMY)BIRNES . UDP RR M —RE AR (R IR BU4RFR
AEREREBE . FOEEIER, ME—ETIUER, MNRXHKEIZEKIHNEIES, UDP IMXEERTERK
. MEREHEIIREHREEAREERILRSNHE,

UDP #MYBIHR LR

UDP #&3LH 4 NMHAER, EPE8MEEEA 2 MFTH, BANT:

32 fir =

4

0 78 15|16 23|24 31

JB i ) Ha5%

(Source Port } ( Destination Port )

F PR SR K o A

(Length) (Checksum)

(Date

® UDP RixA=

@ BfisOs

G HIFEREKE

@ R\

UDP M ERROSAAENNAREESENHEENEE, JIRAX—HK UDP HERELRKO
REWE, MEdEEl—A NiEE B iris QEIEE.

HEBOKEREEERLINMESAENNSFZHH AABRLNKEREEN, iz EEZH AR
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FUBKENHERD (XRABFELR)  MERNEAKERBEREARNARDME R NEIE LR, 83K
LEANBRERNEKRKERA 65535 Fh, A, —L&

LR AAEESREEERNAN, BESEEE 8192 F15,

UDP MY EARLPHRBERFIMENRZE. REETEEHFEAZNDBIFRNEEZTESH, &
BEIERWAZE CEEBENMHTE. IRE T ERECAIBRIRE=NENNEATABRESFRAR
FIRE, REMBERAREITEESARER, Al UDP MU TN 2B HiE. 24 UDP REFHEIRE
W, BN EHIRN, HRRE, ARERMBRAERRTE, IELNARFRUESER
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11.4.5. Ping If1gE

UDP X ERIRLPHREERFRIEFIENRE, REEEAEHREAXABIRNENERZTESY, &
BB B ZE, ER EBEMTE. MR E M R RERA IR PR E=Z A ENFIEHTEABREESEREAE
BRI, ZEFEBR A R R T EEEASHEMS, HIt UDP MY TN EE B .28 UDP 2EEHEIREN,
ERVEEIRN, HIRRE, AZ2EEMICRANERENE, IELNARFREESER.

1 1 9

RA | ARG

BEA B T TOMP AR SRR

SSHE (HEF) ICMPIRIEERY
EEIE=S
I
IR AR
BETEEE
BliEFR
A iElEEhT

(o) O L I o SN ]

—
—

11.5. SMI(MDC/MDIO) B &0

BTEEEO( Serial Management Interface ), FRIE MIl EE#EO( MI Managementinterface),
3% MDC #1 MDIO BRES%.MDIO 2— PHY WEEENO, AXRIE/S PHY HH7E8E, RSl PHY B
fTAEIRER PHY BORZ, MDC 73 MDIO {R4tEteh, B MAC imiflt, EATHRPHHME FPGA ik, 7
RTL8211EG M4 EuJLAEE MDC BIEAHK/NA 400ns, LR R ARE A 2.5MHz,

Table 61. MDC/MDIO Management Timing Parameters

Symbol | Description Minimum Maximum Unit
t) MDC High Pulse Width 160 - ns
t MDC Low Pulse Width 160 - ns
ts MDC Period | 400 . ns |
ty MDIO Setup to MDC Rising Edge 10 - ns
15 MDIO Hold Time from MDC Rising Edge 10 - ns
te MDIO Valid from MDC Rising Edge 0 300 ns

11.5.1. SMI Mgt

WTE, A SMI RS MR
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Management Frame Fields
Preamble ST opP PHYAD | REGAD TA DATA IDLE
Read =1 0l 10 AAAAA RRRRR Z0 DDDDDDDDDDDDDDDD Z
Write T 01 01 AAAAA | RRRRR | 10 | DDDDDDDDDDDDDDDD | Z
2 7L
B MAC &iX 32 MNMELZMIZE "1, @FF MDC {5, BAF MAC 5 PHY ZEHE
Preamble
&;
ST PRFF A, BElE A 01
oP B]1ER, 10 £/RIE, 01 R RE
PHYAD PHY B#ttit, 5 bits
REGAD S1FaEMUE, 5 bits
A Turn Around, MDIO A R##, EERST, AEEHBAM, ER 10, TIERET,
MAC BBis A SRS, EF Z1EH, PHY ¥ MDIO HI1§
DATA H# 16bits #iE
IDLE ZRRE, IIREST MDIO ASMER, BN LR BEN S

11.5.2. E

MDC

MDIO(MAC'—\F | ’Tl HE | | | | |
MDIO(PHY) i | 2 r\‘\ |} |‘ |‘ ,-\—

74T o 4] 4 o] o[ o] o] o[ 4] o[ o] o[ o[ o] z[ o] o[ o] o 4 o o[ o[ [ o] [ o[ o o[ o] o o] =

Pre | Start| Read | PHY Address Reg. Address Turn Reg.Data dle

(C?):e) 0x01 0x 00( BMCR) | Around 0x1140

Figure 8. MDC/MDIO Read Timing
ofLABETE Turn Around RE&T, £—1 A MDIO NSIEZ, EZ1EAEE PHY iHHL

1%,
11.5.3. ERE

e L b axdl

111 of 1] of 1] o] of ﬂlnl 1] 0] of o] o] of 1I°Iﬂ|°l°l 1[ o] of 1[ 1] of JDIDIOIOI
Pre | start Vgr;te PH\l’h.:\oidress IT;%D:\B(!::;; A-Ir-:::d Rue;-‘gﬁl'ﬁla Idle
(Code)

Figure 9. MDC/MDIO Write Timing
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ATRIEBEBIEHRIEREE, £ MDC EFRZAIMIBEUIRERY, EALR T A THRBLESE, L
BB IR,
11.6.  sE@igit

ARSI LAFIKLAKM RGMII @S AGIKIZIT verilog 2, % KETIZN UDP HUIEFIMLK, Sk
E—REBFADARED, 95 A AXFMIZEW, SLIT ARP, UDP IfE,
11.6.1. V33152

11.6.1.1. MAC BXi%

KIZEBA S, mac_tx.v A MAC BRIEER, BSE SEND_START KA, FF mac_tx_ready 55, 1R
B, KRB IP 3 ARP HIHIBE L BRI, JAFRAE BEARZI SRT, ERE AKX mac_data_req,
BEK IP 3 ARP BI¥E, 2B ANREHIERS, REHEAKE (RC K& EREFEIRET, FERN#ET
CRC K% BISHBRHEME LEMEUELAXEE, XN HMREFHFEX L FEHERE CRC32 ERPEMFET
45y, LRSS — M HIERHEMREES, XME mac_tx MEHIERETNT, BELER CRC32 B
FHIER, XPMHEMFFIGIREN FCS, AR EAIEE X, XHEMEE T I SH---#UE (Mac i) ----FCS,
ZEWREBLERIRDS, BEZE IDLE RE, E/HET RN AZEIFK,

5S8R B0 iz el
clk input 1 RS
rst_n input 1 RBFEN
crc_result input 32 CRC32 %
crcen output 1 CRC fEgEES
crere output 1 CRC EfifES
crc_din output 8 CRC EHRBAES
mac_frame_data input 8 M IP B ARP RE%iE
mac_tx_req input 1 MAC BIAIXIEXR
mac_tx_ready input 1 IP 3¢ ARP HUBEE BRI
mac_tx_end input 1 IP 3¢ ARP HUBEE LR T E
mac_tx_data output 8 [ PHY &iX#iE
mac_send_end output 1 MAC iR &IX%E
mac_data_valid output 1 MAC #HIEBRES, B gmii_tx_en
mac_data_req output 1 MAC [E[@ IP 3 ARP i5KEHE

11.6.1.2. MAC EiX#ER

TREPH mac_tx_mode.v AREENEE, RFLAEEAZ IP I ARP EFHENNESSHIE.
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5S8R B0 iz Bl
clk input 1 it
rst_n input 1 REBFENL
mac_send_end input 1 MAC &KIX45
arp_tx_req input 1 ARP &iXiE>
arp_tx_ready input 1 ARP HUEEERI
arp_tx_data input 8 ARP i
arp_tx_end input 1 ARP #UEAIXEI MAC B4
arp_tx_ack input 1 ARP RXIMRES
ip_tx_req input 1 IP RIXIEK
ip_tx_ready input 1 IP HUEEERIT
ip_tx_data input 8 IP #¥=
ip_tx_end input 1 IP R &RIXE MAC B4R
mac_tx_ready output 1 MAC #IREERFES
ip_tx_ack output 1 IP RIXMRES
mac_tx_ack input 1 MAC REXIMRES
mac_tx_req output 1 MAC &IXiEK
mac_tx_data output 8 MAC &IXFIE
mac_tx_end output 1 MAC #iR&RIXLE

11.6.1.3. ARP KiX

AXER D, arp_tx.v A ARP &KiEHEMR, 7£ IDLE KRBT, FF ARP KiEEXRD ARP MEBERES,
ZREBANERENEEHRS, FEBHN MAC B, IEELERT, £ mac_data_req 55, ZE#HANIEKRD
RMEHIELIZRS. BTFHEARR 46 0, FE4 2

46 FHKRIX,
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il

Time-out

Mac_data_req

arp._tx_res
. arp-tx_req 46byte is over .

Time-out

arp_reply_req 46byte is over .

Mac_data_req

58 B iz L
clk input 1 RS0t Eh
rst_n input 1 RBFEN
destination_mac_addr input 48 | RIXMB® MAC #thilk
source_mac_addr input 48 | RIXHIE MAC uk
source_ip_addr input 32 RIERERE IP ik
destination_ip_addr input 32 | REMER IP Htlk
mac_data_req input 1 MAC BiER#BES
arp_request_req input 1 ARP BEXRBIBERES
arp_reply_ack output 1 ARP BENNEES
arp_reply_req input 1 ARP BEMIEKRES
arp_rec_source_ip_addr input 32 ':JZRP FRER 1P AL, EIREHEIRE 1P
arp_rec_source_mac_addr input 48 ARP SIRENR MAC JeiL, EIRETREIRE
MAC 3tk
mac_send_end input 1 MAC KRiX4:
mac_tx_ack input 1 MAC RIXNZ
arp_tx_ready output 1 ARP ¥IRERLF
arp_tx_data output 8 ARP KiX#iE
arp_tx_end output 1 ARP #UREKRIZLER
arp_tx_req output 1 ARP KRIXEKRES
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11.6.1.4. IP BRiX

FERIEE S, ip_tx.v A IP BERIEER, £ IDLE RS T, R ip_tx_req B, LI UDP = ICMP &
EERES, BASHRLEHBBEERS, ZEEATERRBIRS, REM2K P HEFAESHIEL 16 {iiF
m, REEHMABESE 16 A4EM, EEHAR 0, BRIR

16 VR, SHRKEMER.

FEERRKNZE, FF MAC BHURISE K, AR RIXEIE, HEMEERLX IP BE/F1EK UDP
ICMP ##E, F&RI1X5, AN IDLE R,

ES8m Am iz iR

clk input 1 A5t

rstn input 1 REBFEN
dest_mac_addr input 48 KXFIBH MAC #tik
sour_mac_addr input 48 AOEHGE MAC itk
sour_ip_addr input 32 AIXATR 1P ik
dest_ip_addr input 32 AZHERY 1P itk

ttl input 8 HFEa

ip_send_type input 8 LEWMYS, & UDP,ICMP
upper_layer_data output 8 MUDP EICMP i3 R89%44E
upper_data_req input 1 | _E BB KRR
mac_tx_ack input 1 MAC KIXEMNE
mac_send_end input 1 MAC RIXZERES
mac_data_req input 1 MAC BiEKREIRES
upper_tx_ready input 1 T2 UDP 5 ICMP #iBERIF
ip_tx_req input 1 KIXiER, N\ ELBIIXR
ip_send_data_length input 16 REHESKE
ip_tx_ack output 1 X IP RIENE
ip_tx_ready output 1 IP HUEEERIT
ip_tx_data output 8 IP ¥4

ip_tx_end output 1 IP BUEAIXE MAC B4
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11.6.1.5. IP RiXHEX

TREPH ip_tx_mode.v NAZERERE, RIFAZENZE UDP H ICMP EFHENIES SHIE.

58I Ao iz % EA
clk input 1 RA BT
rst_n input 1 RBFEEN
mac_send_end input MAC BB RIXLER
udp_tx_req input 1 UDP &iXiEkK
udp_tx_ready input 1 UDP HUR &SI
udp_tx_data input 8 UDP &IX#HIRE
udp_send_data_length input 16 UDP RIXFIEKE
udp_tx_ack output 1 it UDP RIEMNZ
icmp_tx_req input 1 ICMP &IXiEXK
icmp_tx_ready input 1 ICMP 1 HERF
icmp_tx_data input 8 ICMP &IXE4RE
icmp_send_data_length input 16 ICMP RXHIEKE
icmp_tx_ack output 1 ICMP &% R&
ip_tx_ack input 1 IP RIERIZ
ip_tx_req input 1 IP RIXIEXK
ip_tx_ready output 1 IP IR ERLTF
ip_tx_data output 8 IP ##=
ip_send_type output 8 L E#YS, 41 UDP,ICMP
ip_send_data_length output 16 REFESKE
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11.6.1.6. UDP Ki¥

KEES D, udp_tx.v A UDP KiZi&EHR,

ESER 5m = A
udp_send_clk input 1 R B
rstn input 1 REBFEN
app_data_in_valid input 1 MINRER IR EIR M HERES
app_data_in input 8 SMEB T UR B B4R
app_data_length input 16 MINRER R S BIBIEENEKE (R

& udp.ip. mac &ER)

udp_dest_port input 16 MINSREF R EIR B RRR O S
app_data_request input 1 BFRE#OFERXENR
udp_send_ready output 1 UDP Uiz RiXER
udp_send_ack output 1 UDP #i&iX N =
ip_send_ready input 1 IP BUERIXESR
ip_send_ack input 1 IP #4E & X R
udp_send_request output 1 BRFEOZUEARXIEK
udp_data_out_valid output 1 KENBEREERES
udp_data_out output 8 RIEBEIER W
udp_packet_length output 16 HAHEENKE(AS udp. ip.mac BB

11.6.2. EBWES

11.6.2.1. MAC Bl

EEEERS, Ed mac_rx.v A mac BEECUE, B§5E IDLE RESTH rxen E5AG, #A
REC_PREAMBLE BISERE, BIWEISHE, ZEHAEIW MAC LEIRF, BNBH MAC #tht, & MAC ik,
R BENEFERX, HEIRSHESEEEIER, HiZNHEAN
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REC_ERROR #5iRJKZ, £ REC_IDENTIFY R7A&HIET2EE 2 IP (8'h0800) 5, ARP(8'h0806), A5 N1
NIRRT, BEIREEIZE) IP = ARP iR, £ IP 5 ARP HURIEINSTE, BB CRC R, FHEZIE
TEHITIE PRHEWAEIR T CRC 412, BERSEWEIE CRC HIBETXILL, IR R T HEIWER, [EH

MEER, #FIRMEH N ERROR IR,

5S8R A s L
clk input 1 BN
rstn input 1 REBEEN
rx_en input 1 FriatESZEre
mac_rx_datain input 8 EZHHIE
checksum_err input 1 IP EREEEIRES
ip_rx_end input 1 IP 4R
arp_rx_end input 1 ARP #5245R
ip_rx_req output 1 IP $EZEK
arp_rx_req input 1 BEKARP I
mac_rx_dataout output 8 MAC EiEPEERILZ 1P 3L ARP
mac_rec_error output 1 MAC BEIHEIR
mac_rx_dest_mac_addr output 48 MAC #ZEWAIERY 1P Hbht
mac_rx_sour_mac_addr output 48 MAC #ZIK8YR 1P itk

11.6.2.2. ARP &I

IEEPE’\] arp_rx.v 3 ARP #EWiEH, SLI ARP #iE#EIL, &£ IDLE RET, HWEIM MAC BARE
arp_rx_req {55, # A ARP EUYUIRZ, EHRET, IREVE BB MAC it & MAC ik, BB IP #bdlk, & 1P
ik, #¥U&ﬁ§‘s&1’ﬁﬁ% OP REREENE. MRRIER, WHEZKENEN IP it 2F AANML, MEL,
RENZIERES arp_reply_req, NRAE, WAL, 1R OP BHNZ, MAZHKINEN IP #hit & B
MAC It 2BEARN—F, MR L, WA arp_found 55, RPZFWE 7T HHIMLE, FETHE MAC i
R 1P #uitFEN ARP EfFH,
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E58m Ao iz el

clk input 1 st

rstn input 1 REBFEN
local_ip_addr input 32 A 1P ik
local_mac_addr input 48 A MAC Hitik
arp_rx_data input 8 ARP 1ZUS#1#E
arp_rx_req input 1 ARP ZEWER
arp_rx_end output 1 ARP ZEI5ERK
arp_reply_ack input 1 ARP EIEMNZ
arp_reply_req output 1 ARP [E&i5K
arp_rec_sour_ip_addr input 32 ARP ZULHITR IP Hbtit
arp_rec_sour_mac_addr input 48 ARP ZIHIE MAC ik
arp_found output 1 ARP UK EIiE K M & IE T

11.6.2.3. IP EiRIER

AEIRD,ip_rx A IP BEWER, I 1P BRHEZRY, ERIRE, H#TREMNEE. BEHE IDLE R
ST, HIBTA MAC BRIERHE ip_rx_req E5, EANEW IP EEPIRE, £ REC_HEADERO {RERH EHEBK
EXk IP BEKE, #X\ REC_HEADERT KA, UK SIRENE ERY 1P #hllk, & 1P hll, thNEEE, RIFBNNE
BRX udp_rx_req 3 icmp_rx_req. ZEKE SN RN HTREMNNQE, ¥ B S EWHN B EIEEM, FA
32 [usFfFes, B¥S 16 U

51% 16 {48, EES 16 8 0, BEE 16 B, HIBFERER 0, NRE 0, URKIEH, EN
Hi%, A IDLE R, EFHMEIE, FFTIRIEIK,

ESE8m 7 iz i 8A
clk input 1 RS
rst_n input 1 RBFEE
local_ip_addr input 32 A 1P ik
local_mac_addr input 48 A MAC ik
ip_rx_data input 8 M MAC BEIBIEIE
ip_rx_req input 1 MAC EXZEW IP BBIERES
mac_rx_destination_mac_addr input 48 MAC E#ZIREIE#I MAC Hidk
udp_rx_req output 1 UDP #EWLEXRES
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icmp_rx_req output 1 ICMP #EWHIEKES
ip_addr_check_error output 1 it EEIRES
upper_layer_data_length output 16 LEMYNHERE
ip_total_data_length output 16 HIREKE
net_protocol output 8 (RS rISVESS
ip_rec_source_addr output 32 IP BEWHE IP ik
ip_rec_destination_addr output 32 IP BEEIEEY IP Hht
ip_rx_end output 1 BEWER
ip_checksum_error output 1 IP EREMCEERES

11.6.2.4. UDP &l

FEIRD, udp_rx.v 3 UDP EITIEIR, IR R T ek UDP BES, BERIEIRE 2, EEREHNE i

7 UDP REMEE, R UDP HFEZFHNFT, AHEREME, ARE—TFH/EML 8h00, HFHITR
Eﬁﬂﬁ'ﬁ RETTES 1P RN —H, IRRLIEH, BHS udp_rec_data_valid {55, REBEILEY UDP %
BB, BNER, FHTREK.

5S8R Ao iz Bl
clk input 1 RS AT
rst_n input 1 RBFEN
udp_rx_data input 8 UDP 2R
udp_rx_req input 1 UDP #ZEWLEX
mac_rec_error input 1 MAC E#EIEIR
net_protocol input 8 (RS rISVESS
ip_rec_source_addr input 32 IP BHEUWHYE 1P ik
ip_rec_destination_addr input 32 IP BEWH B P it
ip_checksum_error input 1 IP BEREACEEIRES
ip_addr_check_error input 1 I EEIRES
upper_layer_data_length input 16 FEMXBIETEEE
udp_rec_ram_rdata output 8 UDP % RAM Z#1R
udp_rec_ram_read_addr input 1 UDP 1ZIX RAM jEbiE
udp_rec_data_length output 16 UDP #HWHIEKE
udp_rec_data_valid output 1 UDP #EWHIEEX
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11.6.3. HftuZks

11.6.3.1. ICMP W&

FETIRED, icmp_reply.v LI ping INEE, BEBEREMIEERIIEN icmp #UE, HIME R ERZEIX
B3 (ECHO REQUEST), IR 2, BHUIEEA RAM, HitERKIGH, FIMREMN ST IS, MR IEFHNHEANLIX
RE, BEIREAEE X,

58 b1 fi = 83
clk input 1 R B
rst_n input 1 RBFEN
mac_send_end input 1 Mac RIXZERES
ip_tx_ack input 1 IP RIERZ
icmp_rx_data input 8 ICMP 2SR
icmp_rx_req input 1 ICMP #ZIiE K
icmp_rev_error input 1 BWHERES
upper_layer_data_length input 16 FEMNEKE
icmp_data_req output 1 KIZIER ICMP #18
icmp_tx_ready output 1 ICMP RIXHERLF
icmp_tx_data output 8 ICMP &IXEHE
icmp_tx_end output 1 ICMP &IX45
icmp_tx_req output 1 ICMP &IXiEK

11.6.3.2. ARP &%

FEIRYP, arp_cachev A arp EFER, BEWENEMIRE IP IR MAC #ItETF, EREHIEZ
B, EW BRI R EFE, MRAEFE, W@ BHib&IX ARP BX, FHNE, ERITX 4D, /T —1NE
F=E, MIREFRE, o &.

5S8R 5E s i EA
clk input 1 RS AT
rst_n input 1 RBFEN
arp_found input 1 ARP 1#ZWZE|[EEEH
arp_rec_source_ip_addr input 32 ARP #ZUTHYR (P it
arp_rec_source_mac_addr input 48 ARP #EZIRHYIE MAC ik
destination_ip_addr input 32 By IP ik
destination_mac_addr output 48 He) MAC ik
mac_not_exist output 1 B etk 33 R B9 MAC Hblit R1F7E
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11.6.3.3. CRC &R (crc.v)

CRC32 BRI EAEBMR MAC Mt FRTHEYN, —BEFEH—1MEHNRE—THENLE, —EMNIETT ARG
45 CRC &L verilog X4 : https://bues.ch/cms/hacking/crcgen.html

E Generator for CRC HDL code

|. Automation Software Machining Old projects About

Online generator for CRC HDL code

This code generator creates HDL code (VHDL, Verilog or MyHDL) for any CRC algorithm.
The HDL code is synthesizable and combinatorial. That means the calculation runs in one clock cycle on an
FPGA.

Please select the CRC parameters and the output language settings below.
Then press "generate" to generate the code.

Select CRC algorithm:
® Standard algorithm:

CRC-32 v
OUse custom CRC parameters:
Bits:

Polynomial: [x"32 + XA26 + X123 + x222 + xM6B + xM2 + xM1 + xMO + x78 + xAT + xM5 + xM + x!
Little endian / CRC shift direction to the right

Properties:

Input data word width (bits):

Function/module name: cre |

Data parameter name: data |

CRC input parameter name: [crcln |
[crcOut l

CRC output parameter name:

Select output language:
® Verilog function

O Verilog module
OVHDL module

O MyHDL block

11.6.4. kg 113

AR 2 iE$E MESS50HP F&RMO 1 1 PC isMO;
SEEWIR (PC &%) IP #hhtA 192.168.1.105, FFAMREY IP H#ihtA 192.168.1.11 HITE:
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module Ethn?-l'neti_test# {

parameter LOCAL MAC = 4B8'hel el el el el el,

| parameter LOCAL IP = 32'hCO A8 01 0B,//192.168.1.11|
parameter LOCL PORT = 16'h1F90,

| parameter DEST IP = 32'hc0 A8 01 69,//192.168.1.105]
parameter DEST PORT = 16'h1F90

) (
BRFTREALRE, EoJLAEE LED AT

LED &S SEH

1 N R

B LIRAF, B arp-a, BJLIEE 1P:192.168.1.11 MAC: e1_el_el_el_el_el;
BN SR

+ Wi
ro ¥

B3 Wireshark MBI LR TER 2
Wireshark Z& 8 EHRUWT:

MES50HP \5_Software\ £ &i B1F \Wireshark-win32-2.4.1.0.exe

PC i%#TH Wireshark B4, BREFEFTHREERITUEIN TARNRETRE,

7]
Rl

1E

EEURMEEAREER. BHEH
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“
g ® X € ] &= = $ = T
Lime Source i Protocol Lenzth  Info
|_1 @.0000200 192.168.1.11 192.168.1.185 ubP 62 8e@s8e - 8ese Len=ZE_J
2 8.1624%0 192.168.1.185 224.9.8.251 MDNS 82 Standard query ©@x@80@ PTR _googlecast. tcp.local, "QM" question
3 0.162654 fe80::76f4:a50d:179.. ffe2::fb MDNS 182 Standard query ©xe0@e PTR _googlecast._tcp.local, "QM" question
4 8.162975 192_168.1.185 224.0.8.251 MDNS. 82 Standard auerv @x@888 PTR egooglecast. tco.local. "OM" auestion

M Wireshark - $48 10 - wireshark_406AF2E6-9467-46EC-963D-2D033FBEEGA7 20230905200419_a21568

Frame 18: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface @

Ethernet II, Src: el:el:el:el:el:el (el:el:el:el:el:el), Dst: ©8:26:ae:3e:1f:aa (08:26:ae:3e:1f:aa)
Internet Protocol Version 4, Sr 192.168.1.11, Dst: 192.168.1.1@5

User Datagram Protocol, Src Port: 8688, Dst Port: 888@

Data (2@ bytes)

@8 26 ae 3e 1f aa el el el el el el ©8 @0 45 @@
20 30 28 B9 48 @@ 80 11 76 ef c@ a8 @1 @b c@ a8
@1 69 1f 90 1f 92 @@ 1c @0 @@ 77 77 77 2e 6d 65
79 65 73 65 6d 69 2e 63 6&f 6d 20 20 20 @a

BRI EEESFELEHIER “www.meyesemi.com” ,
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