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WELEAPNRERF Setup.exe, BHLERRF:

% Setup.exe

1.2-1

BiREkEREHNARAENT:
g Pango Design Suite 2022.1 Setl‘J[;‘ - — 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 dose 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.

| Next> ¢ Cancel

1.2-2
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M “Next” , BEEEFoiCHEE:

Q Pango Design Suite 2022.1 Setup == X
License Agreement — n n

Please review the license terms before installing Pango Design Suite 2022. 1. ‘%
Press Page Down to see the rest of the agreement. A
PANGO 'l

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

IS OINY, R 1 Agree” 3R, IENERLSRIEDEHE, ITTEFTR, BIALRKEREA
C:\pango\PDS_2022.1, BXEARNKER, EEAEEXREBERFTIRBECELRN DI XHNFHKT
.
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rQ Pango Design Suite 2022.1 Setup == X |
/

Choose Install Location 108
Choose the folder in which to install Pango Design Suite 2022. 1, =) )

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

WINW, pangomicra, com
<Bac Cance

1.2-4

BELRE “Install” , MR ZERE,
(Q Pango Design Suite 2022.1 Setup —= )

Installing 108
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\bitstream\Logos
Output folder: C:\pango\PDS_2022. 1\arch\vendor\pango\arch'\cdt\bitstream\Logos)\...
Extract: grid_data.tct... 100%

Extract: sc_data.txt... 100%

Output folder: C:\pango\PDS_2022. 1\arch'\vendor\pango\arch'\cdt\bitstream\Logos)\... ]

WIWW, pangomicro.com 1

< Back Next > Cancel

1.2-5
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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

P e T T T I T T T T T R e T T

1.2-6

o]

REERGE, SIETERRELEEITE veredist_VS2017.exe, BN IIAZES N EEREINIEITERA
REIZAT PDS, R "B IR TRE, FEENZAERESMETENEFTHRLE, fTE & REA#
TRERT, (MREEXMER, OJARE)
T MRAHE, BNAE "B B#ITRE, BUTTESHE PDS THEET.

_;; Pango Design Suite 2019.3 Setup 22

EEEycredist V5201 7.exeld 7

[ 2o || =m |

1.2-7
RE R HABTERERRAE, EEREWFUERRNEYS, RERREERTRE.
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’i@ Microsoft Visual C++ 2017 Redistributable (x64) - 14.15.26... | = | = |.§;5.]1

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

&

R 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
ZETHAARE "XA" THRRK.
# Microsoft Visual C++ 2017 Redistributable (x64) - 14.15.26... | = | E |[s53|

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

ea=124%

1.2-9

TRREE, SRTREFTERSE USBCableDriver, kst "2, BNCIRES B TR BT EERER,
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YRS /NIREE FPGA
8] pangc 202
Installation Complete

Setup was completed successfully.

MEA

U
g

W] pango Design Suite 2022.1 S

EZS=FEEUSB Cable Driverl=S?

Finish £
) | 12-10
B R EAEHEFRERE:
lx%EEafJ&Fi%z%r‘jﬁ
0 B R R RS
@S 1 o P REAFNE
s
E‘EE?;, ]E%ﬂ:—l “—F_f)%” 3

1.2-11
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RS REAS
YN

£
4

% %}Eg’ EEFLL TR ERREEhW, FERRNFE

Page Down B o

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)

kxﬁﬂﬁﬂmw¢>

=
i

< F—#@®) | AN >

A 1.2-12
R "FER” , e IRME R,
BERAEFLENS

EEfERARERDEFZEMS

EEVHEA ERRThitETAE T HUARENIE P o
}Ei’%‘ﬁjmﬁimﬁﬁﬁﬁﬂﬁtﬂrﬁﬂl SRR =R,

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

i
&
)
ik

B 1.2-13

TRRER, SRTAEEFTERHK ParellelPortDriver, ®ERT “2" .

-10 -
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(Q Pango Design Suite 2022.1 Setup —=

Installation Complete

B8] pango Design Suite 2022.1 S...

EFEFErarellel Port Driveri3?

WWW. pangomicro.com I

< Back Einish Cancel

1.2-14
Rif "R #ITHOKHMERRE,
r@ Pango Design Suite 2022.1 Setup —=

Installation Complete

InpOut Installation X

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

N, pangomicro, COm

< Back Einish Cancel

1.2-15
TRERT "WE" , ERER EEA RN TER:

1.2-16

11 -
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1.2.1.5. License X, FEZTEIRE
MM L% S, Pango Design Suite EE License XA REIEFEEA, HRE Lite RARELE
License, License 34 o] BX Z 48 X {4t N2 7 2 25 BR 3R EX
AERERRBEIRAFRIBES X Verilog, &FEH VHDL FE#HZHF VHDL BIRFIRA
ABLEER license X4, ZINTE PDS MULREBERTHME— license MHEEFN license X4,
BEEBMN EFTHETEO(Win+), BEEEORRA sysdm.cpl AREE ERXABERANEESR, A

FEREHRRERE, #HITIRE.

I — FEERSETE
ERlER

1.2-17
REBRITARARREZE

[ iEns s | BR | ZARP e

(1183

1 EHEASHEN, RRENERRESR,

ety
F s, nmmitel, wesm, LREAE

i | gEE.
i

RFEEs

SERKFIEXNRmRE
ic
I RE(E)..
|
5 EainimERE

ZEoEE. RASiEEiLEE

RE(D..

[ s |

HiE L]

1.2-18

12 -
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1.2.1.6. PDS license FIEZTEIRE

#EPDSlicense X{4#&128: D:\pango\license\pds_node-locked.licEIZi&E
KETE:

FE R PANGO_LICENSE_FILE

T =18: D:\pango\license\pds_node-locked.lic

RGURE X
HENE B SR RERP R
EHTAZHEN, REAFHEERER.
iz
HENE, MR, AFEE, LRENAE
RE(S)...
P RE
SHEFWFEXNSEmEE w EFEE(U)
- =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 Di\pango\Synopsys_SCBAEFD7617F.txt
TEMP C\Users\w\AppData\Local\Temp
RE(T).. ™P CAUsers\w\AppData\Local\Temp
| RERFER
REE(A)

PANGO_LICENSE_FILE

1.2-19

MRERFRREEHEMEIEA License, REE L tap-windowsii4 HEEEAEARERELN R
, BRI T AR:

() tap-windows.exe

1.2-20
REIE(T, ERFFRIA.

-13-
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TAP-Windows 9.23.3-1601 Setup = *

Welcome to TAP-Windows
9 23.3-1601 Setup

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

later.
Cancel
| |
1.2-21
Il\\E NeXtO
TAP-Windows 9.23.3-1601 Setup = *
License Agreement
Please review the license terms before instaling TAP-Windows
9.23.3-1601.

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 I Aaree . Cancel

1.2-22
md5 | Agree,
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() 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
(] TP Utiities
] 7aP sDK
| Description
|  Space required: 1.6 MB Position your fouse over @ component bo see ks
descripkion,
Mullsoft Install Swsten w303
& 1.2-23
RIFBIA, =T Next,
() TAP-Windows 9.23.3-1601 Setup = x
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

C:\Program FilesTAP-Windows

Browse...

Space required: 1.6 MB
Space available: 42.9 GB

Mullsaft Install Swskem »3.03

< Back

Install Cancel

1.2-24
TRERRIFBRIA, 2iF Install, EFRETH.

-15-
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TAP-Windows 9.23.3-1601 Setup =

Completing TAP-Windows
9.23.3-1601 Setup

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

Click Finish to close Setup.

1.2-25

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

v AR

¥ 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

-16 -
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TAP-Windows Adapter V3 [EHE x

=0 [ BR |woes wEcs se

REEEETEA TR, EEIRHEENEE, ASES i
DR ERE.

-

e

EEE: E@l

MAC Address & “F:ME{PDA:I?DTE
Media Status
MTU

MNon-Admin Access

el

O AFEN

Lare

1.2-27

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

FLARREERN (PDS RIFFERAFM) X, HRHZEBR doc XHET
{Pango_Design_Suite_Quick_Start_Tutorial.pdf) #1 {Pango_Design_Suite_User_Guide.pdf),

-18 -



MIELARS: /NIRES FPGA Www.meyesemi.com

2. Modelsim BI{ERF do XHHES

2.1. LK &5

XK EH:

T % Modelsim MEAXRERFZE, T do XHNES, REHEYE,
SMvEZN

Window11

PDS2022.2-S5P6.4

Modelsim10.6¢

2.2, LRFHE

¥ Modelsim HHLHEEE— do XS, XESXRBEN, REBTX do XA T BHRITH
PHFAEHS, N\TEBRSESEHENRE,
2.3.&EO%5F

P

2.4.Testbench X#4HNES

Testbench MHHEIMBEMES NER, LRNFMHERIBEBA, DUENK., BARN LREEMN
Lo, CEHREREZANEE AAREERRSHNEN AUERERIERNAITEERTER, £52H
HERBIE, AERRMNEGRNERERESHERN, ZoJLUBE Testbench XM, B2, EEXE— =, BHEA
HEBIE T REEWHEE 80% LR, M THOIEMEELRNNEFT, EEHERBERS, THRERAKE
B,

ET RN Testbench HEARRS B %!

‘timescale Tns/1ns  ZiEG HF— 1ns RRBEIRAMA Tns, EZA 1ns RRFERFER 1ns EEH
2, W B REELL Y B EE /N, BB R RRETIRFERMANKNE, HEaEERRIERRNR/NIE,

#10 RRFER 10 NEAIRTIE, Ebi0 timescale 1ns/1ns, #10 R RZER 10ns,

initial  XWMESEHTHEL, ASPITIR

{$random}%x, FRRBEHLER[O,x-1]Z B BIELF . x HIEEE, MR 2 $random%x, WZE[-(x-1),x-118IEL,

$display TENMER, = BiiT,

$stop EFHE,

$readmemb JEEUE R EL,

$monitor AKNES, AFLEHRFEEN IETERE T TH, $monitor HAITEN R R HHIER.

BANES—MRA reqg EX, HEFLMA always REMBEEMNE, HH—REE wire 3| HEDT],

BN R ESE, always#10 sys_clk = ~sysclk; FxRE 10 MR EHMEE—R, MR BELAZ ns, BB
MEE 10ns MHR—IR, MREMT 50MHZ HEtEr, AEAZ 20ns,

-19-
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ETXRAEE—1S5EH testbench, N TFAAR:

“timescale 1Tns / 1ns
‘define UD #1
module tb_led_test();

reg clkk ;

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

stn (rst_n ),// input

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

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

end

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

begin

-20 -
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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 ARE IR
8. % 10-18 T EM MM THIRK, F R 2020ns FA$display ITENHEEHENZEH, ZEELE
HE, FE$stop IXZREEFHE, FRREERME, RoJLUEE run 5% EETHE. 5 19 178 10ns #
B—IR, BT 50MHZ B e B4 A, 21-28 17646 TRKKTIERR, AXRMBEENN, ZRABEEXHER—KRIY
8] X 5 B SR e B — IR S AL, M SEI 7 iRk KT . 30-32 7 $monitor 15 led T2, —BXTMITENHE,
% 34-2 TEZRFTENRNEBUEHATENH K, ZEIRRNAEKWER random REATNIE,

2.5.Modelsim B

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

-21 -
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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

REZEZ LA File->New->Library, $rZ2— 1N LIERE, —#REXNE A work, B4 Modelsim 27 #SEX D
work T E I, LA —IRIZ1T Modelsim BT EHE—10Y work BB, NRITHKMEELHE work B TE
FEBS, WA R

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
A work, |5 OK BNT], FrZ /e ol AR BB work B9ZETE Modelsim 2@, #ETRFEIIE,
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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, s Tig,

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, HRRFEKIAB 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
FERBUMUEITAS T —1M Project MR+, BRirARZEEmEH IS, %% Add to
Project->Existing File,5{#& Add to Project->New File ;A MEATER B, X B B— MR & 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.
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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 & BARGEZTHE S, 1EE Compile->Compile, ZZBEEXY verilog XHHITHIE,
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
HEF Status ENEEHY, E T HITENE L X E& B E errors, £/ successful, B/REANHI X4
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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

# £ 75 Simulate->Start Simulation, Z/F&#HINE 2.5-10 Fi/RAIFRE, £ work BFF, EERIIHN
testbench 34, o] LAF El Design Unit E/RAIZ KA testbench XEMEEA T, RERTE 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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” | | R | I | | Bty e 1 ” % DM W] o srn] ] o EAT H ” 2 —
|2Z} sim - Default :
E ‘l"|Ins13r1ce |De5|gmt_|flélgmnit 'type FI':El_C-a.i:egory |h"|s:b|||:ty_ [
=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=...

EZS

m Library = l

Project || g5 sim |l
.i-:.l_Transcript

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

# Loading project test

# reading D:/modelsim/winédpe/.. /modelsim.ini

# Loadlng project test
Comp of 01_led test.v was successful.

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: 10'03 on Jul 26,2024

// ModelSim DE-64 10.6c Jul 26 2017

I’

£/ Copyright 1991-2017 Mentor Graphics Corporation
f/ All Rights Reserved.

i

// ModelSim DE-64 and its assocciated documentation
// secrets and commercial or financial information
// Mentor Graphics Corporation and are priwvileged,
// and exempt from disclosure under the Freedom of

ff 18 U.5.C. Section 1305,
fF

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

| WVSIM 2>

2.5-11
OB R S8 EH— P HTHER -FIJH” sim” , RIEELIEERHD

EEXYEGS, XBHREHE T,

-27 -
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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
ETRAMBMNEURNES, XBREEEGR u_led_test XMER, AF1%#EF Add Wave & crtl+w,

B oz R R 2 EE S EMAZREE O F,
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
SHTHA, ZHEARRBAREREITHA, crtl+h JHIRES BRBAIER, B 2.5-14 Fik:

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#4FI 2R, 16 4 27RE, Properties o] PME X
8, ETRABKETRNNFBE,

RARARES, Radix IIMERIZES
ZESREERNEAE, IRTEULRER
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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
R EAXMNAE, SHES2E#H T Restart £,

@ | EF | 100 psi[@iﬁ% R

2.5-17
JHESEZIAM 100 ps B—IXFEEBTHEE, DEEANEEFARE, F—IPEERBITXAHE, HIVEA
100ps, 100ps HAZEEH, HATTUMER R 1ms,100us &, E-NMEKLRV B, E=P 2B EREIET,

BIAPREEENLE, 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 ARERERE R .
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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

- 9 - B | Search: |'7J§W§ 7 || & alas ﬁ

| [ W

B sim:ftb_led_test/Groupl
& el
A st
1

®  sim:fth_led_testiu_led_test/Groupi
4 dk

£ rstn

4. led

B34 led light_ent

dl—‘ led_status

2.5-20

REAETRS BB MR, B a/INRE . BANE T LURE crtl 8, ARRARRE LT, TTRARNRE #HITHEK, E

XE, BRANERADEMERT, BESHRERRUUXIENNESE, BN LEE, HEBCEE—T.

BE—T, TlXERER, RMNEAXTONEEXERE—T

' F] Transcript E

| = T TL_ITu_LTol.v wWaS SuCoToSIucs-
# 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

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

// 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 ENVRMEF B, Modelsim Eﬁ]?ﬂﬁ?—ﬁl add wave -position xxxxxxx B&3 <, #1477 restart,

EHMREN, run MRETHE, XREHPMEL do MHNESEEEEX. IMERARMEREX LGS
ARERABRERENINGE, SXREMNAFTEET do XM UTREEERE, KXREHRMNOKE
MRARRANMEREEIERRXT, EII/‘M:EJ:TJ' View BREEENEN, WE 2.5-22 fix:

tban Library BIEBEN, iR E/R Library R RHNER, ARTUEXERKFTEE RN RA,

-31-
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M Modelsim De-b4 T0.6c

FEile Edit C::umplle 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

ri.5-22
2.6. XHHIHS

2.6.1. EBEEXHKLNGE

AIXHIL B HIRE, Modelsim LR 2B S B A B RNITHEBINEER, Lbil add wave xxxxx, M E2IEE
SHMEEEEO., BETRASEARNAERAXLERSRKESHNOFRYNE,

BEANBERANGS,

viib:iZ&m L REB— N BR. A0 viib work, BIEHFIEAZR T ERIEZ—1NEFI work B9 43E,

vmap: BGIZEEEIYIEBR. &8 vmap work work FE— work ZEEZIR, £ work
BRI PC BRI EN4HEE,

A BIEFTIRAE File->New->Library 853523 7 — work 892, ESLHMRZIE(T 7 vlib # vmap,
BRTT AR RN #E. AFEHM 2 viib work  vmap work work,

vlog:iZ &< ¥4 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 ERMFNEGIEER,

vsim:zREhE.

add wave: R RFIMKER B K& O (add wave -divider SRMAEI%).

view wave: {yTHEF &,

view structure: 3T FEHE O,

view signals: T ES &0,

restart: EMAE, SMUHERE, HEZZRINBELE. (MREHKT verilog X4 BEEHMHREBFE
747, restart AREZHINX MR TEFABRBEEME).

-32 -



MIELARS: /NIRES FPGA WWw.meyesemi.com

run x:3zf7 x B8, #l%0 run Tms  runins runlus  run 250ms 191],
quit -sim: B HHE,
quit:iB 4 Modelsim, (&HAZENRH)

2.6.2. XHRH

MEMNOFBE, HERLREEN, HLYHNERALEAKSHENNE, MS7E sim XHERTER—
NEZEA tcl A, BRETHAPE, LFRMEFTF Modelsim REETZ tcl FIA, EARRRLEIEER
T sim V4T, Nl 2-1 Fk:

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

=] run_behav simulate.log

[] run_behav simulate.tcl

 ru n_behave.do

[ vsim.wlif

2-1
FERi51T run_behav_compile.tcl ] run_behav_simulate.tcl TN, AT AT F RS E—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 ULEEWMBRE—EAT—T, ZXHEERKA TIEXEH
B AL AR E 8 RIE,

viib: iz @8I — XX M43, fltn viib work,

vmap: a2 EEZIMIEE R, H& 8 vmap work work F— work JBIEESZR, -1 work
RBHRRAE PCELRHEXHNER,

vlog:iZ i< Bk 4% 1¥ verilog J&H3, 40 vlog -work work ./src/test.v

F— work RIRXHEHER,

%~ work E7x Modelsim & library B ESIZAFR,

FEETHRERFNXGNEE,

FTAXRREL O] LIS E demo BIFIARE S EAIAT do X4, FAH) do XHAR L REREHRS, AR
BEZA—H, BREBITHEE—EE, 97 do+Z18+3X 2, FTLAZIIL, k%ﬁ%ﬂ%ﬂn&tﬂ]ﬂ’] do XHEE

AEXRE T, HLHMEELXL Modelisim HETIES, BR—THZA, REA do ELEERTRENEENFRE
BAE, TUARKRRESRMNBEE, ERTANGER Modelsim R NET —iﬁ‘é{’Eé&BTJ:%‘BEEA#IE-

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: RRHIMER ZEFE Q. (add wave -divider SR E4)

view wave: isTHEFEEQ,

view structure:¥TFEHE O,

view signals:3 T ES &0,

run x:i&17 x B8, #% run Tms  runins run 1us run1s run 250ms 19T],

BIRHENE—-—T—EEAN,

restart: EFI{AE, ENVHENE, HEZZRINAELIE. (MREKT verilog X TEEFIETT do X
HAER, restart AREHIX M ETEMARBEME)

quit -sim:BH{FE,

quit:;B 1§ Modelsim,
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ZHAEZRTHME, UR—ENETMR/ERE, LLRNKE, MEKR, REBTHE,

FrbA, LB T MERR N4 EER, TR—TXMH, MREMNBECSH do XHHTT, M, EEK
REEMNELAFTERES PDS MEEEEREKEME, ZMEEHE Modelsim EHEE do M7 7. HEN
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 XML EHER, RAEZHMT restart 154, EFHIMIKFHIES add wave
-position insertpoint sim:/tb_led_test/u_led_test/* M1 AR ARBIXHHIHEI, o] LAEEE Modelsim B
EFHHAM, AREETENXE, HHAEIMEN, EFTRMITT . —FlE, ARFTRBHETUXARE, F
RETE MUUREEET, BAFERATEXNEKESHE, RAFE<A vmap RS HNEXNGEE. €
Evsim WA T RS ZEEXNE, Tl IRARFRERABEALN IP ZHERES, AR RANKIEZE
iE, HLEERXAKRMR. SEXNEEESXNE T T, FRULEEHRZ—1 vlib work, /5 vmap work
work, #A/3 viog BINEZRENXHHER, FEFESIF testbench, A5 vsim, RAERNEZENRR, A
restart, A/ run B1T],
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3. Pango 5 Modelsim BB S{FE

3.1. LB HFHH
LIS B E: 5TAL PDS #44F] Modelsim NES{FEIRE,
STWHIR:

Window11

PDS2022.2-SP6.4
Modelsim10.6rc
BRI

P

3.2. L0 /RIE

mE TR Testbench X &5, & PDS iR B ¥ Modelsim B9i&12, BIO] BRIBX&1H E.,
3.2.1.  HBPEE

B5CfTH PDS B4, SIIARITA IR, BAKE 3.2-1 Fik:

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

File Edit Viewl Ztm}ss'l Window Help

IF Compiler
&

Language Templates

Getting Started & Help

I

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

B 3.2-1
AEEBITHIRE, Yo ERE A T EZ PRl 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
HRECIEREENE 3.2-2 FirtIRE, HPOE 1 RERERNBEENRR, HEFTUE
Modelsim BIRFEE R THB— I XHEEKEK, £EZH pango_sim_lib 3RER, BERSIE. 41E 2 £ R
Modelsim BB ER, ARRAEGFRIIELZF O 88 R—#E, B winbdpe/win64/win32 &, 2 win FF
sk, £E A/ 10.6C A winbdpe, Z 5 AT Compile BT, £ 5H1F5%
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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
XH3&E1E Errors BF(Warnings T LARER), ERBINNAEEELERKINT .
3.22. REFHEHER

mIETHNEER, BB ERE PDS TRPIREMERKR, BIIRE Modelsim BIEEZARRIZ ERBHE
BB,
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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, ERIRERINAEERER,
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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
BETRAREERRE, 4E 1 RRBRNEFENTEXY, PDS RIS BENIRE, 41E 2 ERERNHEE
B2 LI4E 3 2 Modelsim BB KR, bl 2R 2 MOIE 3 KRR MNA ERPEEMRBNBRE—
B—H#E, ZERE OK AT,
3.23. BiBEHE

|| PEZL100H-6FBG676

= DesignsiZ
B-#s rom test tb (rom test tb.v) |

B (TP rom test? (rom test2.idf) (1

|| New IP
,|_ 2dd Source

Remove Source

Open Source A3 Text
‘@ Open Containing Folder
ﬂ View Instantiation Template

Detect Conflict jon
Convert Constraint Style

Expand ry

Collapse 4
Fidth Sum
v Rutomatic Refresh Hierarchy

ing Path
Refresh All Hierarchy
IP Hierarchy 4
Set Library

Be Width

Run Behavior Simulation

Flow o n 7 o=
Run Post Synthesis Simualation

| . 1

Fun Post Pnr Function Simulation

3 L. . Run Post Pnr Timing Simulation

i Compile 3 -
Aynthealze #¢ Set Ls Top Module

2 Dewvice Map X . .

i = 4+ Project Settings

B[  Place & Route Ele Path

Set file t
Report Timing T

i L fanaenla
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3.2-7

TR Simulation T, BRAENTREXY, ofUBEENMHHE, RNERNRE—MTAMBE, Tl
BEEEMERERBIER(NRITNEZENERESER, 2 EAFTERTEORMZNTEERT WREEH
B=Fh, ELaN Post Synthesis Simulation N EE & 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, EAETIMEDSNE, WRERMREFTENX 8% 8 E/R~EMT error,
BFRRBPEMRD, o AFR BT ELRETAMBER( BEEREE T —ETAHE).
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4. £Y¢R B IP core BYfE KRR

4.1. LR "N

XK EH:
TR PDS REM =3 IP. R IP IREE P Ff
Mg Z SN
Window11
PDS2022.2-S5P6.4
BRI
MES2L676-100HP
4.2 LRWRTR

4.2.1. IPHR%E

PDS Bt LM 2 /G, PDS RSN EM IP, Hitt IPEREFPTEH IP LEGHZE P,

[{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

(] i 5 ANE 5 1 [:| 3z & ]

Navigator g x L. g =) Project Directory
Files
‘ Flow Summary
1
+ 5 Find:

T B I0 Summary

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

o Pinout Report Project Version: i 00 s
e 1 test ( | heat ) Resource Usage Summary 3 i

=& Constraints B} Comile Part: FG2L100H-4F

4.2-1

ITFF PDS f5, SFHE 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
ZIafEs 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, FEEME . iar. AKRKIEENNHXE4E, 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
ZEAE LeEKY, 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

BEEAOHNRAETUERINAZEN P ARNRANLER, BH TES, HEEZHWREREE
&1k, ﬁﬂ?ﬁ%ﬁﬂ*é REZRM IPIZRY R EARSTIEF., BAR E’JIEEI £ LOGOS. LOGO0S2, & Tian2 &%

5, ARG R ESHAN IP ERAXEEN, FIUMARERZX—R.
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4.2.2. fBlkIP REE IPFH

[{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

& s A E 3. i ]
B Project Directory
faies F1i Summary
oW
- ! Find:
e FG2L100H-6FBEET6 T aSamary Project Name: hdmi_test
EH[=] Deaigns I0 Report & =
5 % ¥ *~ Pinout Report Project Versionm: 1.1.0
#-#2 hdmi test (hdmi test.w)
= s o Resource Usage Summary . o
= 2} Constraints B Comile Part: PG2L100H-6FF
=
4.2-7
b 4/ = _ — 2] At
HRE[ETE 4.2-7 FrndENER.
@ IP Compiler 2022.2-5P6.4 - Pango DRM Based FIFO (1,10} (on PC-20200227DQAD) - ] s
File View Project Help
Ch&k x| 2o08|@
Project Pathname ng_demo\rom_test\rom test\rom_test\ipcoreia | Browse ” Proj Pa!:h|
3 T
2 l]nstﬂnl:e Name | | ®I‘%Custmnize
= (1 Module J
! e Ip
B[ Memory 2 3
= (Z] Distributed RAM Hame DEM Based FIFO
~daf Distributed FIFO (1.4)
. Version 1.10
fuf Distributed ROM (1.4)
& ﬁk Distributed Shift Register (1.4) Vendor Pango
ﬁk Distributed Simple Dual Port RAM (1.3) e
& iﬂi Diastributed Single Port RAM (1.3) 15
=I- 23 DRM -Part (PDS settinga)
: DEM Based Dual Port REM (1.9)
) ﬁk Family Logoa2
AnF DRM Based ROM (1.8) 1 Device PGZL100H
ﬂﬂ: DEM Based Simple Dual Port RAM (1.10)
--JuF DRM Based Single Port REM (1.8) ° | Package FBGETE
& (1 Multiplier
i Speed Grade -6
iﬂi Accumulator (1.5) e
5 iﬂ: Multiply-Accumulator (1.5)
diF Multiply-Rdder {1.5)
iﬂ: Simple Multiplier (1.5) Jucput 5 x
B e Initializing ...
i ﬁk PLL (1.5) Compiling architecture definition.
Ei | System Loaded 23 devices.
N Loaded 96 IPs. (10)
Imported 2 IP instances.
= (3 soft
~dufF DDR3 Interface {1.10)
= 5ssTLR
{Ready S¥YN

4.2-8
EFRBEERL IP, XELLFIFO AEIF, BIL4E 1 FiR, 41E 2 SAREBEME IP HEF, RELIE 3
JEENTT AR IP, g HiZ IP NECERE., B 4.2-9 Fix:
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@ Customize P - Pango DRM Baserd FIFO (110), nsance ff.fest
Dl Generate s o 8 |EHE
Ourput

Symbol

ax

clk—N

rst —)

wr_en—»
wr_data[17:0] =%
wr full &

almost full «—

[—rd en
> rd data[17:0]
—*rd empty

—*almost empty

HEBHNRTEHDRNEESELZ P AME RS, K YES AT, MRERMNAKIE P t{aER, oTlL

ITHERSEZFMESE, WE 4.2-10 Firk:

DRM Based FIFO 1.10 Logos2-PGILL00A-FEG84-—6
DRM Resource Usage:
Used DRM1ZK Number: 1

DRM Resource Mode: auT0

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 Pox

Data Widd

Read Porg

Data — ~ves

Byte Number: 1 [1:128]
Output Registers:

Enable Output Register

Enable Outp n Fabri

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)
3 pLL
“-duf PLL (1.4)
= [ System |
= [ por
E- 3 Soft
fok DDR3 Interface (1.10)
{7k DDR3 Interface (1.14)
=- (3 FFT

=
(13

4.2-10
ERBEEED IP, MARELAE 2 AN B, BT BB EERSEXH,
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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, aFLLRALIE 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

BAEMARRNERERRI,

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 — IP KRR, #EINMER. AFZLEZACRRFMEECHIREZ S, BNE]
ERFAIERD IP,
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5. Pango H N # & R——8{1EHRK

5.1. LKW EK
Tf# Logos2 RFIM PLL NERREE F %,
5.2, LR RE

52.1. PLLM'E

PHEHEA—T RIRIEH R, ES 27 BINIMANSZESRIEFKENEBEFESHREM
WAL, BAPAER O ST HESMENBANESMEN BNRE, FRUASHEREE R T ARIRIREHE,
PHEAETFNE RS, AHHESHMRSRAGSHAZASN HLBESHABERFEENAAL
ZE, DAL EESHABENBMEIUE, XRIYERSMNER,

SUBIFIAERAMIERE, STUANMAZT FPGA MIEHMESETERDA. SR BAE. S=HRE,
MR — MR N; Rtz 4, E— LSRN TRES, BARNAZEETARNSH, BEERE
F PLL RMBWETERIE, MIBE—NEARENFTHES, EREN PLL XM AR HAESLIR
RUPHEEN, HEREIRFERBILEIHN, FTAPLLIP AW ARBRITIRER IP 22—,

PLLIP REXEEIET PLL R MEZFIRITH IP, BEARNSHEE, o] LI NHES HIEM.
A, A% MEREEFIEE,

52.2. IPRE

BAARTHRETEEN "IP” BfR, HA P FIEIEE

File Edit View Project Process Tools Window Help

B . A 4 5L ] d ] : B

~ -—
Navigator g x EPO: 1 Project Directory

Files

‘Flow Summary

5.2-1 "IP" BirnEE

ARIETE IP BR&1%ERE PLL,E Instance name & A AR EEHIEH] IP R— N2 7, #EE =& Customise

A IPERERE, EEREEWNT:
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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 R ERAZE 1
PLL 9% FA o &#% Basic 1 Advanced fP1E(, Advanced # T PLL NS HEET ST,
FSEACESRASMRY. BHMMRY. S B RESMRYE S EEREE. Basic X TH
FPE®/XL PLLARISHEE, AFHARRNM RE, BAUE S=HSE, IPEEDHE, BEREN

BEESH, MREERHKRNA, BiNER Basic BN AL E PLL, AR SLIE (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, 4 H IR =IZE A 54MHZ,

I>

I>

£ Clockout1 Configurations I+ T, A& aE clkoutl, ¥ HIMEIEE N 81MHZ,

#£ Clockout2 Configurations &EIR-£ T, Aik{fEsE clkout2, S EIM=TIZE RN 8IMHZ, FHigBBHL

I>

1w H 180 &,

HMEmal MERRINRE, EFEMBRTLUER IP FM7H, AZRENENE 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

miEAk L generate £ IP,
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5.3. K Bigit

BHREO SR TFAR:
% 5.3-1PLLIP EAXREREOR
fir
¥ 0 1/0 R
B
sys_clk input 1 P
clkout0 output 1 54MHZ BJEp
clkout1 output 1 81MHZ By
clkout2 output 1 81MHZ BY$h, Bffw# 180 E
i SiEES, ANSBETH, K%K IP
lock output 1
%R E.
PLL_TEST TR E/H3:
1. module PLL _TEST(
2. input sys_clk ,
3. output clkoutO ,
4. output clkout1 ,
5. output clkout2 ,
6. output lock
7. I
8.
9. PLLPLL_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

ZAEREINEERZ B PLL IP 4%, THRERE 2B, FE AR EA,

PLL_tb M55

1. timescale Tns / 1ps

3. module PLL_tb();

4. reg sys_clk ;
5. wire clkouto ;
6. wire clkouti ;
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 R BB BB B E., RHERAUS 1 R, KERE 1 K,

initial RARVIBURANE ., EHEBHNEN 2 N, KA sys_clk FHIREHN 0. KR AT ER
BEFREEX —TEMANTIRRES.

RBEX T — NI HPARSE CLK_FREQ A 27 MHz, H{EH— always REBERFZHES,
always RRp§UIBIEFT sys_clk & 37 AOBE—IR, ANEK— 27 MHz 977 R EME S XIS
SHATREHHENILE PLL_TEST &R,

&, BUNHFENENMESEES) PLL_TEST &R, XEFBEBERNRRE M sys_clk EZEED

-57 -



MIELARS: /NIRES FPGA WWw.meyesemi.com

PLL_TEST BYBS #h A\ is, F4& PLL_TEST B9 {55 clkoutO. clkout. clkout2 #] lock fEF wire 5| H ¥
5.4.PDS 5 Modelsim XS5 K
PDS 3#f5 Modelsim 5 QuestaSim FE = {AEF[NEKEHE, M Modelsim ERAERNAE
28, {8 PDS 5 Modelsim R#THEHE.

FETRI%$E Project->Project Setting, 3T LIRIRE, HEIRBEBESHHE,

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

vl 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
1+ Simulation EIN&,4E 1 & BN A RIFERNHEENKR, TDIE 2 E#HF Modelsim B9/F 51

2,2ERE OK,

AP ENSXE,%E$E Run Behavior Simulation a7 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
ZETES BT Modelsim HHITHE, IR & EE MK E, WERRHINNE L MEEIR, BELN 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.LBIAR

Rifi Wave IZE PLLEIHES:

55-1 PLLIP {FHLRERKZFE 1

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

8 27MHZ X H R ER, FTUASEBIRE,
Je Ao e | Searcn| R LA o R 1) TR
.

)

55-2PLL IP {FHIKRERKFFE 2

A TIAEE clkoutl A clkout2 #AAfEZE 180°, FEIRE. FEER PLL B HEH N ZENMHESS
lock BRZEA8EER, lock FSHiE Z I A B P 2 A HEN.

6. Pango £ ROM, RAM, FIFO i{s B

6.1. EH{E 1

SLISEB:
SR ENF S8 RAM, ROM, FIFO IP t{E B

LR
Window11
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PDS2022.2-5P6.4
BRI

MES2L676-100HP
6.2. LR R TE

AERZ Logos Ry FHE R Logos2 &5, H IP B BURERFINEEN —, AR PLL BB HSE B
RATRIFENNEFREZBNES, FrLAE RAM, ROM, FIFO 21 FH8,
6.2.1. RAM'EE

RAM BNRENZENZ i 88, E O] ARG TE R DIEHUES AR, o] DUCEIE NER it it HAE
BuUEXRMBEHIREEF, Lo IBENY, o AEREEZTRNEEERS.

&, PDS 19 IP B2 B TR P2 MMM AR H RAM, —f 2 Distributed RAM(#3 %0 RAM)SE —f12 DRM
Based RAM, 73 X RAM A2 LUT(EHK R )RIREMAL RAM, iXfP RAM RIEFEKXE LUT &R, BB EE
—E I R/INNFEA =B EXT RAM, LAT5E DRM &R, i DRM Based RAM 2% A WEY DRM FEREHAK
89 RAM, RERIBEARR, MERER, B %1&1+$194EH DRM Based RAM,

RAM 2 A=, AN NRFAR:

*x 6.2-1
RAM %8 R
Bi% 0 RAM RE—NROTUES, RE—MEE O/ O
AXRix 0O RAM Bwrlrd ®NHRA, MEBRX, wr REES, rd REEIE
EXiwmH RAM R AR BENHO, BANH OO LURIHTIZS

AR, AEAERKON, 282 HARMNZEER ML, XRREXEAXY, £2EIRIT LEZEAXME
Bl
UTaH R ERN RAM NEEFEANE, BERMNEBRERHMRIEO RAM RiRit, E 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, R A% Enable Output Register(iH 2572), Wi H RS ER— N EHA,
BERENEONESNXESZEEAFMR, ARBIUBTESE IP FH, W TEFRR:
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widata | WA | SEES, WEGHIS
wr_addr A B Huhk {5, frREES~20
S
wr_en . “PN 1: Gk
0: ikfEfE
wr_clk A H5HHEsS
et fela s
wr_clk_en WA D: A4 RiHl b4
0: 2 Rt bl FE %
Wr_rst PN SO M, M
Byte Write fifi {1 ¥, 9AC 1 “Enable Byte Write ™% 4%
TR, frEEE1~128.
1: HRByteff 1%
0: ¥ RiByte i X2
%5 Mkl #5174 5
wr_addr_strobe A 1: o Rilhl R, b iohl 3 (R4
0: 3 pi kb bl 7
rd_data 0 HH AR, (R E1~1152
rd_addr A ek {5, (rRAES~20
rd_clk WA VERH G 5
MRS S .
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 pidchE A%, E— - duhk i R FF
0: A Rl A7

6.2-3

DRM Resource Type: B FEEE RAM IP ZBHNEBMER, ARGHESIIEZREEA—HFH, BH
= 9K BHE 18K, AHZ 36K, MR RBIFHIBEIR, B AUTO BNT],

6.2.1.1. RAMBEERF

BN A REXE R, RAM BIZE R FEA—HH, EWHOM2iK0O8 RAM BEEIIE=M&EX, M
Wi ORE—f, BFERHEOMBIHONEER —HH, XELUEXG O F.

4379 NORMAL_WRITE(IEEE & ). TRANSPARENT WRITE(E5). READ_BEFORE_WRITE(EM &R ) =Hp

wr_byie_en A
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B,
—Port A
Rddress Width 2 [4:20] Data Width 13 [L=3152]
Byte Numbers [1:128]
Write Modg |NORMRIL WRITE
Enable
Enable|§ TRENSEARENT WRITE Sidnal
Enable|j BERD BEFORE WRITE

Enakle Port A Qutput Begister

Enakle Port A Clock Polarity Inwvert for Output Begister

6.2-4
mAREOARF LE=fER, S ERENER, X/IHAEANERNETESNFNAR, ET X, F)
KOEER .
UTHEREHIRBET IPFH, HFESREERRESTF EE wr_en 8 1 BRREHIE, N 0 RRIZHIE.
6.2.1.1.1. NORMAL_WRITE
a_clk [ [ [ | L
a_clk_en / 1
a wr_en S
a_wr_byte_en X___ 211
a_addr X__ADDRO ADDR1 X_ADDRO X
a wr_data X DO
a_rd_data Don't Care X Mem(ADDR1) X Do
6.2-5

£ NORMAL_WRITE Xf & T, ofLAF R, SREE) EFEEIR, B clk_en 1 wr_en I9AFE T, e

A\

BHFEE R AN B E, ME S 1 2. AREIEEIERO, 2 wr_en A8 0 B98YE, a_rd_data —H A
Don't Care JR7, M RE EHIEEIR, B clk_en AT HBFE, wr_en FEBFHY, a_rd_data it Z51 a_addr

B R%E, B Mem(ADDR1)#1 ADDRO B Do,
6.2.1.1.2. READ_BEFORE_WRITE

a_clk [ | | |

a_clk_en 1 2 3

a_wr_en R |

a_wr_byte_en X211

a_addr X__ADDRO ADDR1 ADDRO

a_wr_data X DO

a_rd_data Don't Care Mem(ADDRO) Mem(ADDR1) DO
6.2-6
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#£ READ_BEFORE_WRITE &, T, o] ABEI#E 1 OB Z), Bsh EFHSAERIK, Hck enfwr_en RS
B, DO 5i# 7 ADDRO B, BE2FEE I a_rd_data 1 a_addr, TJ ALK, B a_wr_en HARH 0,
o] a_rd_data 2% T £—%) ADDRO HIEIB(E AR DO), Z/5, a_wr_en Hiff, LA 2I1EHIE, &
3 BY%l, & ADDRO 8%z 13K, a_rd_data Z#itt T DO,

FIUASE—T, IMEXHEIHMEHTERIEN, ZinOSELRI S0 REEER S, BUL0ER %k
BXREBESEXNE, MEEX, MERMLBERNBIEEL XK,

6.2.1.1.3. Transparent_Write

a_clk [ L | [ | L L
a_clk_en / 1 2 I\
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 EFGEIKR, B ck enfwr_enIAS
B3, DO 5T ADDRO B, (EEFEE W a_rd_data #1 a_addr, I AR, W a_wr_en HFAR 4 0,
o] a_rd_data BRAEEHH T DO, 25 a_wr_en M, NI, £ 2 B5Z), B—IKIE ADDRO BIEL#RE s Hik,
BT DO,
ARELE—T, RIE 1 BZHER, BNUUBEES, AXMHERXT, HHRMNBTSREN, KO3 L
BHEMNBEANEE. MUAMESER.
6.2.1.1.4. INixAKRS R F

ERwr_en N1 BERERME, N 0 BiRREHE,
PRHONESNFS CE=fEAE, EMNEE 8 NI FRS

wr_clk/rd clk | | | ] ] [ 1
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, FTLARSHF, AL 1 BZIFE &I ADDRO BS
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A DO, SEE I E) rd_addr 1 rd_data, o] AER)IX—BZ) rd_addr 2 ADDR2, AE#TBE/EN, rd_data
EHEEE T ADDR2 EREUE, MULE wr_en E25

B, ETRE 2 f 3 19%), kB wr_en 8 0, rd_clk_en 258, FFLARIER/E, B4 B)iEH ADDR1
#1 ADDRO E8I#4E, Z /5 rd_clk_en ZAKEF, B TR, ol LAFE rd_data fR¥5 DO Hith.

DRBE—T, TBE 1 BZ), KRTIER 1 89%I4E ADDRO ST DO, iEi% A& H T ADDR2 th 9%
B FEMRTLASHEL: KO RAM EHTERENRE, SEHNRE OB Ot EER L. 2R
REERBES?RRIEERALE ANNEWE, 0o O 2 5 &2k O 45 [ A9t ik B 2548

BARRRI LSRR,

2.1.1.2 ROM 4R

ROM BN RiEfFfEes, R FHNIETERE P RERIZE, TERB AN, BRI RIZEY] 1440 8 BHR R 25 4t
REVE —REEER IP WNEEES A dat XHREBTIERE.

AR, PDS B9 IP Bc B TR PRMUKF R EH) ROM, —Fh2Z Distributed ROM(53# =X ROM)%E —f#ZE DRM
Based ROM, 73 ROM AIE LUT(EHR)REXMEMAE ROM, X ROM KEEXE LUTHBIR, BESR
E-LEHBR/NNFREA SHEXR RAM, LAT5E DRM R, M DRM Based ROM 2#| A A8 DRM BiRE
FX B ROM, R 5 HZERIR, MEERER, #Fi%it$13#H DRM Based ROM,

DUTEERERN ROM HEEEANE, HTF Re8E, FEIANBHDO ROM MNE 6.2-9 Fiik:

addr[8:0] =N
clk—N =1l datall:0]

rst —MN

6.2-9
TEAIPERE:
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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 4% Enable Output Register(fi B 5 7F), M BEUES TR — 8 E A,
B8y, aJLAEE Enable Init IR 2INDIES, FEARTTEGHE,

Initial Data Format Type: BIN

HEX

6.2-11
SANEBIENBAREN 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
O AEFE 6.2-12 FHR=ENZEOYE, —KHENIFE addr, rd_data. clk, rst X MS5S BT,
UTHFEKRBEERS IPEM, HEHXREEHESE.
6.2.1.2. ROM HJiETFE

ck [ | \ [
T1 T2 T3
ck_en o
addr X_ADDRO ADDR1 ADDR2
rd data Don't Care Mem(ADDRO)X Mem(ADDR1) IX Mem(ADDR2)
6.2-13

UERZNF2IESEERN, LInE T 1%, 2 clk EFS5ERIKRE, B ck_en AS®BEFH, £ HEEHE
#biit, rd_data i HEE, ERAEHHFEESFENERT, rd_data MAHSBER, EANETTAMNAE
BEER, FRNETA N ERN EFEED T2 B2 89 EF55 7 863KEXZ ROM SEH 8IE.

FIARGKNFIEEEER, MIRAVIET ck en 55, MEL clke_en SBFEABEEREWE, MREADIE clk_en
55, M—EREMUEE ROM #4E.

6.2.2. FIFO M43

FIFO BNSEN%E i, 7£ FPGA o, FIFO M{EAR RN FHHRNFIEAET — N EA LS LFEN — DN EES,
LERERREEAEHTHIEENM &R, FIFO 71 RAM R KHIXFIH 2 FIFO AEEMi, RANEIRF
BN, RFFEE,

FEZH 1P TED X 44 Distribute FIFO #1 DRM FIFO, XL 2 B AR N EREMEL, B1& Distribute
FIFO bl @73 = FIFOEANE A £/ LUT RIRE4M A, M DRM FIFO R EE /LAY DRM &R A1/, DRM
MR AT FIFO HIREXF LUT BIRMEE, ANBEE X, HuliEE SR,

ABEE /4 DRM Based FIFO,

ERFIFO BHRERIEHEENEIE, SWERSEHEH.

R FIFO i E RIS EITHIE, ENBIZEL.

UTAHERN FIFO NEBEANE.

wr _clk—) — rd clk
Wr rst— — rd rst
Wr en—H —rd en
wr data[l17:0] y = rd data[17:0]
wr full ¢ —* rd empty

wr water level[10:0] & — rd water level[10:0]

almost full —* almost empty

6.2-14

- 68 -



MIELARS: /NIRES FPGA Www.meyesemi.com

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 5 7F), il BEURES TR — e EHE,

FIFO Type & SYNC 1 ASYNC F#, E—fE R $ FIFO, &5 ix AL A— NI MEN, B —HE RS FIFO,
EERTMEMHMY, AFEERITD, LREANE RS FIFO, BARY FIFO 1% FIFO BNEEREF—1E—
¥AEEERONNYEMEER H5 L FIFO MNESix OERER NN ME A, Y S5 FIFO MESL FIFO
BEARAZ—HH,

Reset Type th A LAIE#E SYNC 1 ASYNC F#f, SYNC R TEEN N LA ERHEINEMERASEN,
M ASYNCEX T, EfL—EBH, FIFO (ZBIE1L,

HARmOWBSIAET IP F4, NE 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
1% Enable Almost Full Water Level 1 Enable Almost Empty Water Level @& L, A 8E & F
rd_water_level #1 wr_water_level, @ FE &) Almost Full Numbers iR ERFRHEE A 1020 MNEUEL,
Almost Full (55 &I &, Almost Empty Numbers Bi& &R R = oliEHUERI T 4 N8 Almost Empty 555

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

MR Biw O 8bit, #Eiw MO 16bit, 5 A 8'h01,8'h02 Y, 13k 2 16'h0201, £ 5 NNEIEFRERAL

6.2.2.1. HEERF
EAERF FIFO fM1FF FIFO (ISR F—, XEARS FIFO NiZE N FERMBN A,
AR SUNSBEFEER, REHIEIRTIE Enable Output Register(fi i &F77).
6.2.2.1.1. FIFO kBN N BN

wr_clk [ | |

wr_en

wr_rst

wr_data X___ Do D1 X__ D2 X___ D3 X__D4 X D5 by

wr_water_level 0 1 X 2 X3 X 4 X 5 3

rd_clk [ | @ \ [ [ € 1 4 |

rd_rst

rd_en

empty

almost_empty

6.2-18
gPAEEE 1 5%, EAESHERE, & FITERS, IEE wr_clk B9 EFGE wr_en A5 B FEIEE
#& DO 5 A FIFO, wr_water_level th A 0 L 1, RRELBAT — N EUE, EEEREZIHON empty 55, £
3% empty EESMNERE, RRERHKOSCEBHIBULILT, FIFO ABAZ, MEEE, rd_clk F wr_clk
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BARA—HH, N1 BEAE 3 89%) empty H{EEY, £33 7 3 4 rd_clk,
FRUAX B AT LB B E1E rd_water_level /5 wr_water_level =4 rd_clk,
6.2.2.1.2. FIFO §BH NN

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 I 1

rd_rst

rd_en

6.2-19
B EE S full F1 almost_full 55, 1&Ri& Almost Full Numbers 8B 4 N-2, £ 1 i8Zl, LR EX 5
AT N-6 MiE, BRIREBS 6 MUB FIFORME T, M1 BHZE 2 N2 —HEANT 4 MR, Bt
wr_water_level Fa N-2 B, E 54, oTAEE Almost Full (5555, BER MR FIFO i T, RUB A
RN ARG, FUlEShE.
6.2.2.1.3. FIFO EHRS THIERF

wr_clk I | | ] [ | [ | [ [ | | @ | I \ | | @ _
wr_en

full \

almost_full 1 -—
rd_clk I | [ I
rd_en E
rd_water_level N N-1 X N-2 )( N-3 N-4

rd_data Don’ tCare D0 X D1 )( D2 D3

6.2-20
RS T, FIFO EEE N NMUE T HBE 1 IRET, rd_clk 89 £F5E, B rd_en IS B, LB M FIFO
BiFHHUE(SUEN M BB ERN, A E D FER 0.2ns), LS rd_water_level ZfE N-1,rd_data %t DO RAEE 2
BZ, full (FSHME, WERTTLARELT, & 1 HZIE 2 NZIBE—HEZ T 3 D wr_clk Sif O 8850 B 2 1t B 21
BECEARNH. FFURMTUBHLEIE, wr_water_level Eitif5 rd_water_level =4 wr_clk,
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6.2.2.1.4. FIFO B =0 HiEN F

wr_clk [ [ [ L L1 L I | [ | [ [ I
wr_en
rd_clk | @ @)f i |
rd_en :
empty
almost_empty
rd_water_level 4 3 )( 2 1 0
rd_data Don’_tCare b4 D0 )( D1 D2 4 03
6.2-21

£ 1 Bz, EREBIEER T 4, /Ri& Almost Empty Number &4 2, £ 1 BHZIA 2 RZABHEE THRAD
#iE, FTLATE 2 HZIT, TSR ER TH D, IAZ) Almost Empty Number fit& 5244, E It almost_empty {F
S, BEHEANNEER, BIER N EIE, FIFO BZMBRS, EHMERE 3, ki empty E5H 5,

6.3.3&O%5F

ZEA N BB REERIED,

ram_test_top.v

WA 1/0 fiIz iR
wr_clk input 1 St
rd_clk input 1 g
rst_n input 1 eREN
rw_en input 1 158  0:ERE
wr_addr input 5 Sk
rd_addr input 5 B bl
Wr_data input 8 S\ RAM HI#3E
Rd_data output 8 M RAM iE 598045

rom_test_top.v

¥ A 1/0 WA D%y
rd_clk input 1 g
rst_n input 1 eREN
rd_addr input 10 B bl
rd_data input 64 M ROM i H B9 £ 3E

fifo_test_top.v
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¥ A 1/0 WA D%y
sys_clk input 1 5 /i
rst_n input 1 2/EN
wr_data input 8 S FIFO 8944
wWr_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. T2 EH
P
6.5. KW {H R

RRPOTMEERIIRHMEFL 1P, AERIROSILTE, EEAWEEE testbench BE, FIAEMNERE
HERE.

6.5.1. RAM {5 Bl

‘timescale 1ns/1ns

module ram_test_tb();

reg
reg
reg

reg

reg
reg

reg

sys_clk;

rd_clk;

rst_n;

rw_en; //EEEREES

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

[ EE =
always@(posedge sys_clk or negedge rst_n)
if(rst_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 (rst_n ),
fw_en (rw_en ),
.wr_addr (wr_addr ),
.rd_addr (rd_addr ),
.wr_data (wr_data ),
.rd_data (rd_data )
);
endmodule
WRE th I —EEMREXERABIFAHRR, AXTERZES S AMUBHT 27 172 80 72 ram BYIE
SEHRESN. EZAREFES MU ERMERURSANNEE. XERRBREELIINEE, BELEH
38-42 17, L2 state=0 HEHE, H5 rw_en, HBREEZDRE 1, BT HABRIE(CREERE clk_en, TJLARE),
TS ESEFREABE(ERRN FEE, LGR&E, AR T B F IR B44R), Bl state=1 BYEHR
e—HARE ram EEASHIE AXEH 44 2 60 THRBSRET, JLAES, 3 wr_addr RAFF 31 B9,
wr_data 1 wr_addr ARETAN 1(rd_addr X2E+1, AR RE, TEN 7RIEANiE AR F), = wr_addr
EF 31 (BHE, B TN E EEIELERTS 0, RS E, EERN AR TERBEMI 31 EEmEALUE, A
EZEHEASE, —HEANT 32 MUR(MMLE 0 SR #tE 31), RS 1 TR B A 32 MUEE Bk R state=2
892158087 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 ARl 31 EIRIEL R, =K
EERMhE 0-31 YR, —2E 32 DEUE, FRLAZRESEERMIER 32 NMUE, ABRE TN EA A B
state=3, state=3 TJLAB R HTZERMREF— PN EY, AERIEE X state=0 T, £F —PMENIER.
BREFEARUTUEBNMME, FEECERNE, RIBEKEREAB. BAXERNFEE, IR EY
F#F, MENFURESX rd_addr=31 X—RZESBE— MR 8K, ZWEERFE, AENENNHE
A EE S, oI AR BRI IR AR,
JUREH—TENERNFEENRESE T — MY ABA £, FTLUTE rd_addr=31 BHITHEREE
ET— 1A SWEREER MUASRINHIER BN RAM S H — PR,
FERBNHRIILER, ARBIENFEENTR, EANRNSEEWMHE.
6.5.2.  ROM{FEMK

‘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 17HILT ROM NIRERR, ZIRREBMESLHZEA T ROM IP, RFIEESSIHKH, REE
AZIERME.
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K15 24-29 7@ — always HARTAE M LE, ET25E) ROM IP, SEHURIEH, BFRAIE clk_en 55,
FRrUABUETE ROM S ZHEMSAEIE L. TR EERNZE, MISiLiit M 0 RETRM, IBHIEEL.
FERBRHRILER, ARBTENFSENGES, RANANSIEENMITRE.
6.5.3. FIFO {5 B

‘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; //iEIRFS
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(!rst_n)
begin
wr_state <= 1'd0;
wr_en <= 1'd0;
wr_data <= 8'd0;
end
else
begin
case(wr_state)
1'd0: if(wr_water_level ==127) //128 1M #iE
begin
wr_en <= #21'd0;
wr_data <= #28'd0;
wr_state <= #2 1'd1;
end
else
begin
wr_en <= #21'd1;
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(rst_n)
begin
rd_state<= 1'd0;
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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'd0;
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—EEMBREXEFRABFARRE, AXTERBES .. BRI AEER RS,
DRITTRL T BN 128 DN E, ML 128 ME, BT FIFO AFEMul, FRIAR B E-EEREE ST,

BAESRE, & wr_state=0 B, Rie 588, FiL wr_data RETEM, £ FIFO EEBHUE, 3
wr_water_level=127 B81%, F{EEfFERE, HIEE 0, BRSBHER 1, FRUNESBEAN—NUE, FTAF
—1MBEAT 128 MR, ETHRSERE, SHIEE 0, BREMEE 1 XLEBRERET —INHABA K
REEM, 25, 7 wr_state=1 B, REFERF rd_cnt, ZEHHA S HIBTHIEL 128 NMURHEHE, wr_state Bk
3 0 K&,

ETRELRE, # rd_state=0 B9, —B o iZAIHHEEBT 128 NE4E 128), KB rd_state=1
T, REFRIEHEIRE, REYE rd_state=1 THZEE rd_cnt IENTEEE HUEHHTIHEL, rd_cnt M 0 FaTH
#,5 rd_cnt=127 MRS BE FIFO = — PN EUE Fr LALLM —HEH 7 128 NUE, T— N A H rd_en
#0 rd_state £ & 0.

BREEARUTUEBNMME, FEECERNE, RIBEKEREAB. BEAXERNFEE, IR EY
FH AEXFURIN rd_cnt=127 T—NZIEBE—MIRRE X, BNEEME, AENENMHHELN
HEERS, TTARE BNIRIERIRAR,

OIS EH— 9 EMENFZENRESET — NN A A £ rd_cnt=127 HHITHEEERE
T EABRA SERFEER AR rd_en B2 1, B M FIFO = — PR,

HEABNHER LS
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7. BT ¢ FPGA YIS LED FiKAT

7.1. LR &9

XK EH:
B REEE 8 N LED (TRIRFKXSREFEX,
SLWHIR:
Window11
PDS2022.2-S5P6.4
TR
MES2L676-100HP
7.2. XW/FE

BENE, 4, DRI ARNIZAEE;
1 /NBF=60 72§P=3600 #, HETEEEEN 1 /B, B EBEEN 3600 IX;
AHFHEETHNPESEERERENTEN, XN BENFIREIERNEE,RITEERZABAE (T),

——

7.2-1
EHFRSGDEE TN AR MRS AN X RN T:
f=1/T

£ 100K 1R~ LRI EE—1 27MHZ BIES £,

FRUAR B HAZ9 9 37.037ns, EFA] FPGA B9t o, FATH always HiE E & S 7E M #0 89 E A B B XS #0iE
HATHE, BERMNTUEX -1 ZE, BRI EFAEMILZTEN, ILHTA— MR, ZTEEM
MEBRERT 37.037ns, AMREE 15 BE, RFZILEITEE) 26999999 BN o], B M 0 FFIaTH4K, FrbAit
#%) 26999999 BIT], WHHME —F T . LALL2EHE, 13499999 Hi2 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 AFFEIR L 8 1 LED ¥\THRIZE,
$Z2#l 0.5s BE#a— % LED ¥R, f LED \T2IRAKNTIMR, ol AT 0.5s KR E—"NLED ¥T, (SEHFH
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

WAEEEN—NMEE, iILHAENT EFEIAR M+, 3£3) 13500000-1 B0 9], LA HE2 0.55,
7.3.%&O%5E

A 1/0 fu R
B
CNT_MAX Parameter 26 HHNRKE, BRENNNE,
clk input 1 ARG, 27MHZ
key input 1 BRES
rst._n input 1 SMES, KRB
led[7:0] output 8 led XT1EEHIES
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7.4. TR 08

7.5. K BERIREA

“timescale 1ns/1ns
“define UD #1

module key led_test
#(

parameter

2Y il Bl bl e

input clk

0. input rstn

10. input key

12. output [7:0] led

18.//reg and wire
19.

20.reg [25:0]
21.reg [7:0]
22.

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

led_status

25.begin

26. if(!rstn)

27. led_light_cnt <= “UD
28. else if(led_light_cnt
29. led_light_cnt <= “UD
30. else

31. led_light_cnt <= “UD
32.end

33.

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

CNT_MAX = 26'd13_500_000

led_light_cnt = 26'de;

8'b0000_0001;

26'd0O;
== CNT_MAX-1)
26'do;

led_light _cnt + 26'd1l;
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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

KBEIE 5 T EXBISH CNT_MAX BRRIZREIH SR AE, BIAZ 13500000, thH2EH 0.55, T
PUB IS8 BUZ B3R 203 & B B9 Y 8],

KB 24-32 17, AZEE led_light_cnt LI 7 EERHIINEE, SR A EFEHILEM 1, RBFHEL. H
F M 0 FFEAHHE, FrRALHEEI CNT_MAX-1 BIEEE O,

ATBEY 35-43 47, SEIL T LED XTHIIRZSIR4), led_status 21 8bit T E, X key ;&IZ T, Lt 2 key 89
{87 1 6, B Led_light_cnt=CNT_MAX-1 B, #tit led_status MZA# 1 4, LI LEDO->LED7, L% T B,
key 3 0, SL¥ LED7->LEDO,

18 45 17, BB A SIB1E, % led_status ER{EL led,

7.6. RBIHE
1. “timescale  1ns/1ns
2. module tb_key led test();
3.
4, reg clk ;
5. reg rst_n 5
6. wire [7:0] 1led g
7. reg key 5
8.
0. reg [7:0] data H
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

309. $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 VKRB A FIE— LA EREER, FIEA Modelsim HNERETELXM T NEB, L

RRAXERDE 28-35 17, Hl 7 HAMNBIRAKKTER, o] ABRCHEE 29 17, INT_MAX R ARNSHANE

-87-



www.meyesemi.com

RIEEHNA.

#I% 10ns BUR—%, 3k

ISARS: /NRES FPGA
10, XER TRDMAEREE, i R2E 2 13500000 935, RITEE(HHE 0.55 FREE T
, AR, P ERAR

RBB89 11-26 TRIBR XS E MM BT EHEHE, B 20ns 5

4k 5OMHZ B8,
QAB—, FELK

7.6-1
DNIRSG, led_status &

BIRITE10

7.6-1 AMFEEZR, tTAEE led_light_cnt

ZR,

7.7. KPR

XEBSEANBNFEZIRI TREFRNERSE N IREABIFHEBER,
$TFF PDS B4, BIEE TR

7.7.1.
Step1: ?'H:F PDS EA#, =i NEW Project, AN EIREHHETRE,;
EPANGO

lmgsg

Pango Design Suite

Getting Started & Help

—5= New Project
——| create a new project.

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: SIER A led_water HIRBEXNNHNXHEER, ZEBETE Next;

FEIRABEERREIREMIRRE. IRXE ITRXHRBMER.
[Project Name] R TREXM4ER, BINA project, (RAWFE. #F. TL (L)AL (-). = (),

[Project Location] B FEZFEHM TN TIEERE, XEXERAFFE. HF. T
()AL () B () @~ , 4 = H B (), EERAELNERREERE, I IEXHHENER,
[ Create Preject Subdirectory] ¥ TREXH4Z/EATEERN—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] BF€li# RTL L2 #EBEI I TLUNST synthesize, device map, place& route, report
timing, report power, generate netlist & generate bitstream &,
[ Post-Synthesize Project | F I 4&EE LR AMENITIZILAAIT 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 &N rtl SEXERIFE rtl B, ARIAE rtl X4HEFE
IR, Add Files #RiNiEo &9324F, Add Directories FHINEFHINH R THREEENXX MG, EFET THHN Add
source from subdirecotires MRMABENFERTEENX MY, ol EHE NEXT BKSHRMX 4,

[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 ZETH, ZFRE Next;
synthesize tool o] PLEFREZES T EA Synplify Pro 8§ ADS, EL R ADS 28T 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, = T2 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. HRIN&HSUE

PDS RGEREWTE:

T Pango Design Suite 2022.2-5P6.4 - Dy/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD)" - 8 X

File Ediv View Project Process Tools Window Help

0O . = # e EBEBE G o & C B<Ea|*RNE

Navigator & x JEEERISTR SRR M1 rroject Directory o
Files "

Filter Search Case Sensitive | | Whole Words

B ecoioom-emscens &

Designs

Led vater

1.1.0

PG2L100B-67B3876

[&  compie

7.7-10
Wi Designs, ¥aTHEHIZITH] module FEZR X4, & KATHE HIEIFH verilog XHHRMEI TED;

[fh Add Sources ? X

Add Design Source Files

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

i File Nam= File Location Rdd Files

Remove

Move Up

i :Copy deaign files into project
S5can and copy include files

| Add source from subdirectories
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7.7-1
AR TRz
EBODRE Add Files, EEFERMAFE TH2;

| @ 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

MEXHRE TRE:
1)EHOS 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, X#&#1 module 8—3, BIAKR, md 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) BUAFT 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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[th Pango Design Suite 2022.2-5P6.4 - D

File Edit View Project
[ B
Navigator
Files
= | B = 4

= §]] pe2L100H-6FBGETE
E[=) Designai(l)

(e

! Constraints

Simulation

[Z  compile
~[5  synthesize
“[&  Device Map

[£ Place s Route
+[2 Report Timing
“[5  Report Power

“[5 Gcenerate Netlist
=8

7.7.3. HiF

" Repert Summary 7 Eroject Directory

dmi ktopyled 1 led led_water.pds (on PC-20200227DQAD)*

Procesas Toola Window Help

BB ey & | BEEBEAEDG = @EE =& |®R
x

AEE 32| Qas=|=22 2|3

=|laale

£ module led water(

2 input cik ,

3 input rst_n ,

4 output [7:0]11ed

5 Vi

7 F === clack freguency : 27_000_000-—---— s

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|

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

A e
UL =R S

7.7-18

AIXAUTARIET Compile #ifE:
(1)XFE Flow BE Compile #HITES;
(2)AT Compile &m&F Run HITHEE;

Synthesize

Device Map

Place & Route
Beport Timing
BReport Power
Generate Netlist
Generate Bitstream

7.7-19
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7.7.4. IRA%R

=i Tools %&4% User Constraint Editor(Timing and Logic)s#& s TE{£E#R , User Constraint
Editor(Timing and Logic) %% Pre Synthesize UCE, 801 TEIFiR:

[ 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

(] ] B =2 A ]

Navigator 8 % Physical Constraint Editor (Post-Map) Fost Synthesize UCE

B : 5
Files Route Constraint Editer ==

&} Design Editor

1
= Power Calculater
= PG2L100H-6FBGGTE Power Planner
= [= Designs(l

#e
H

S5N Estimator
e 55N Rnalyzer

| Constraints
Inserter o

= Simulation ===
Debugger 00:
Configuration
IP Compiler

< Synplify Pro

[“} Compile Simulation Libraries
Schematic Viewer L

Timing Analyzer r

Language Templates

EHE T CTHE ="t CINE ¥ T BT

[H| 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

a alon [a]= o = : B <3 A N

Heam e g x Report Summal ry
Files ~, = Post Synthesize UCE =
@ !
module led water|
E PGIL1008-6FBGETS input clk ,
B[] Designs input rst n ,
e outpuc [7:0]1ed
.
- )
2f Constraints
= Simulation i e clock freq: : 27_000_000

8| paremeter time 500 25'd13 500 |
reg [24:0]cnt_time ;
reg [7:0]led status :
i P Timing 500mS-—————————————, vy
2lways @(posedge clk ) begin
if (~rst_n)
ent_time <= 25'd0 ;

slse if (cnc_time == time_500ms - 1'bl)
cnt_time <= 25'd0 :
else
cnt_time <= cnt_time + 1'bl ;
end
/f-==--=----change l=d status-—--——-——————-=- {

7.7-21
T B+ User Constraint Editor(Timing and Logic) B #x,
7.7.4.1. B#AER
$TFF UCE J5, %4% Timing Constraints /5i%#% Create Clock FNEER, AR —KREEITHA
port BN FFErE A BR LB,
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T #ang

File Ed4ic View Project Process Tools Tindow Help

o 3 gl |2 B &W
ravigacor 5« [ e
Fiies |

| @ !

I e
& PG2L100H-6FBG676

-1 pestns
% o

f conscraints
[ simiation

= P Bxceprions
Set vax Detay
Set in detay
Set Malcicycle fath
Set Fatee Facn (o)
= 81 ochers
Set Dissble Timing (0

Sumsazy

/ Compile
Synthesize
Device Mep
Place & Route

Report Timing
Beport zover console
Generate Netlist

Genesate Bitstrean

Loading the device ...
W a

W CEditor-4019: B
Open UCE successfully.

Total time(nhimm:ss) of open UCE: O

Directory  led water.v Ere Synthesize ICE X

Current device : BG2LL00H-GFBGE76

Device

& | Create Clock - (Dowble Click Blank Area To Create a Create Clock Constraint)

7 Enable | Clock name  Source objects | Period | Waveform

0 Create Clock T x

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

ssuce anpcsas e sores (10 =1

Add this clock to the existing clock (no overwriting)

Command: % (c1k) [get_ports (clk}] -period (37.037) -waveform {0.000 18.51e}

BRI

Carrent device : PG2LI00H-GFEGETE

ERE P EPRS, XK E]
ISR N T B AT

7.7-22

B *rv00¢s

i, RINEE 24, /& OK SEIZ—REHHLAR, Reset EBIZTA.

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

File Eait View Project Process Tools Window Help

0 3 g | | & B 28 @ ¢ E B
savigazor 8 X [T Reporc sumary [ Preyect Directory  led water.v Pre Spmchesize UGBS X
Files
o L ——
|
collle, PITNOSR Y aceributes  Device
& 1 Pe2L1008-6PBGE76
5 ] bestans « % = & | Create Clock - (Double Click Blank Area To Create a Create Clock Conscraiat)
& [l Clocks B Ensble  Clock name  Source objects  Period FWaveforn
e — Greate Clock (1)
= v i e ports [elk)] .03 0.000 1e.51
Stmlazien Create Generated Clock (0) - {oes.ports (c1k)]
et Clock Lavency
Set. Clock Uncertaiacy (3)
Set Clock Groups
See Excesnal Delay
Flow
 compile
symchesize
Device Hap
slace < Route
Report Timing
Repore Pover Console
Generate Neviist
Ly A B catream, Total cie (nhimmiss) of open UCE: 00:

Loading the device

Open UCE successfully.
Current device : PG2LI00H-GTEGETE

Zogt

7.7.4.2. YEAR

TFF UCE f3, i%3% Device [Fi%#F 1/0, RIBRIEE &I

7.7-23
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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
] i £ ; | & B | [ |
Navigator 8 x Report Summary 7 eroject Directory led water.v Pre Synthesize UCE* X oe x
- | © | current device : Pozrr00s-sFsceTs
& 4 Timing Constraints Attributes
™ Designs
*
*f Constraints
= Simulation
o
[ ceciece e
S
e e e T e e e e T e
N R ; S
O omer e moas s s . o nst Hastaste)
... —, =
Bt R L, N, =
L e o Total t: 33) of open UCE: 00:00:08
Open UCE successfully.
e
B x-00¢ |
& 7.7-24
.
REREEREGT 10 e, RERE, S4k.fdc X, TRAER
V2 = A, ™ ) = . ;7 76 z o
7.7.5. S8
N—/= H N (=] \ AY Rl .
1Z1T Synthesize REBLUTH VO] LASCIR:
i A
(1)WFE Flow Bfy Synthesize HITEZE;
(2) AT Synthesi i Run #1T&E;
ynthesize m= un HITHEE;
=H Synthesize ##1Fji5, &I THE :
JC =3 A, = N,
[h Pango Design Suite 2022.2-5P6.4 - Di/admin/desktop/led water/led_water/led_water.pds (on PC-20200227DQAD) - p
O . ., : | B 23 M @ B < | I m
Navigator L Report Summary 7 eroject Directory led_vater.v Pre Synthesize UCE X o8 x
N w | C | carcent device : BG211008-67BG676
o
‘ o e Timing Constraints Attributes
= Designs
s
=f Constraints (1!
= simulation
a
[ ] e e
T T A T R e T R e e T A TR
. a1e BANKL3 LVCMOS33 4 NONE FAST N(default)
O, i . — ; o
=] £ie s vraoss ‘ o Naetasze)
Ao —— o e
| &/ Synthesize c22 BANKL3 LVCMOS1S NONE
@  elace ¢ Route

[5 repore zover
B cenerace wertise
= Generate Bitstream

Save Constraint in file D
Jen

‘adnin/desktop/led_water/led water/led water.fdc success.

arted.
s 18:51:06 2025

%o synthesize: Total Real Time elspsed ia Ohifmills

%o syntheaize: Total CEU time elapaed is Ohi0mis

%o syntheaize: Total Process CEU Tize elapsed is ChilmiGs

7.7-25
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7.7.6. Device Map

Device Map HEE/FARRKIRHILHFEIRARSHNFETTE (LUT.FF. Carry ¥F),IE
17 Device Map HREAUTH L] DAL

(1)E#EWE Device Map;

(2)AFH Device Map AF Run;

5eAk Device Map ##1Efe, BRI TEFR:

Process Tools Window Eelp

=R Report Sumary [ Project Directory  ledwater.v [0 DaEk

Current device : PG2L100H-GFEGET6

o
] packags
100 o6 x
move | o e v s vRer youe_ o
. wowe B
‘ wore s
oz £
oz s
‘ woe s
‘ oz B
oz
. oz s
wore
E NONE
]
i
B rr00¢ ::I

7.7.7. Place & Route
B4 (Place & Route) IRIERFPARMMIBAR, Mg ERBITIIRNHBE XML,

izf7 Place & Route REBLAT AR TTLASLM:

(1) E#EWN T Place & Route;
(2)fE Place & Route = Run;
5eAk Device Map #1Efe, BRI TEFR:
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1] =
Flle Eaic View Eroject Process Tools Window Help
o 3 | b z i 2 B 3 &
Navigator DE Reporc Sumary [ Project Directory  ledwaterv  [NIL 2 oex
- Fes
Currens device : Po2L100R-6rBSES
!
= Timing Constraints Attributes
= 1) zozoos-smsesrs
o
-
.
:
i f
a g
paciage view
Tool Tabs osx
1/0 prmecrion 106 N vecto TosTamaRD RDE | GUSKEEPER SIEW  OFF CRIP TERMDATION WS DRNEMODE  VRESMODE | VREEMOEVAIWE | DOR
ot v B s s tyeuosss . o st H(derante)
- 2 outeur c1r BANKL3 3.3 LVCMOS33 ‘ NONE FAST N(default)
s ovmen ne s s rvawsss . o st N(detauie)
+ oo s s 53 Ivcw0s3s . o st H(derantc)
B o me wwas e wweesss . e o
& ourar as s a3 rsss . o et Hgetauic)
Flow 7 ovment e s 53 rvowosss ‘ o st Ngezeute)
o ovenr 20 s s wosss . wore st H(derante)
5w e s as wanss roe
10 mer 22 s a3 raests o
Consote s x
Generate fiectis
Zrocess
Nessagest | Logt
Flow Navigator SRR =e|

7.7-27

7.7.8. Generate Bitstream

Generate Bitstream 4 Z#HEINLR 44, iz1T Generate Bitstream B LA T AR o] LASLI:
(1) EB#EWNE Generate Bitstream;

(2)&E Generate Bitstream /= Run;

SR LB, AT EALR X, IE1T Generate Bitstream, TTAE SR EN TEFR:

T Pango Design Suite 2022.2-596.4 - Dy/admin/desktop/led water/led water/led water.pds (on PC-20200227DQAD) - x
File Edit View Project frocess Tools Window Help

h) s Z b 3 & ‘ [ ]

Navigator 8 x Report Sumary [ Project Directory  led vater.y | 2 3 o8 x

Files
Gurrens device : BG2L1003-6FBGET
= 4 Tining Constratncs | Accribuces
= ) raznao0n-erssers
& ] Deatgns
%

led vater.fdc (D:/admin/desktop/L
= Simla:

o L
|:« olar package view
Too Tabs osx
10 omecTIN. 100 P vecto TosTaNDARD Ve Bus_ieeeeR SEW OFF.CHIP TERMINTION  AYSORIVEMOE | VREEMODE | VREE_MODE_VALE o
. 1 ovrens 7 s 3.3 vouos3s s o st N(dezeu1s)
2 ovrenr ar s 2.3 Ivcuos3s i roE st Nigeaulc)
s ourenr me s 3.3 Lvauosss i e st Nidetauit)
« ovrem a7 B a3 vauosaa . o st N(geautc)
s ourens £ s 3.3 Iveuos3s i o st Nigetauic)
& ourenr as s 33 Lvuos3s i rorE st Nigeauie)
Fio 7 ovren: ce s 3.3 Lvauosss . o st N (dezonin)
e ovrens 20 ) . o st Nigeteu1)
5+ compte s et e s 3.3 ronE
BV synchessze 10 meor 2 s yoE
console & x
Process

value based
apsed 15 0n:1:
B0 tine elapsed is On

rocess CEU Tine elapsed is Oh:0m:S7s

B board, where 13 in configuration tab of bit strean o

Messages* Log+ I
7.7-28
7.7.9. TEERMBOARXYE

=i Tools &4 Configuration & SE TEZEMR Configuration, i1 N E FiR:
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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 8 x
EE 7 Tools Yy Configuration it
o
o ¢ ; 2 B %8 M =
Navigator 8 x Report Summary £ Project Directory led_vater.v I
S - © | Current device : PG2L100H-gfBG676
@ 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, ¥1BRLEERTY, 2B LEHE
ARG ERTIERR, HESHBEEE NS THARGNRMER, FE LIS R/REEB N F[E RN
(=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

EXBEREGIERBARNY, FINZEEXHS, B RAEAXGNENBEEHEGEETER, ARERT
program TELFR X0 T 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 T 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 —1N9MEB flash, Eh, EF EREFEWR IR T LT EBE
AR R . sfc X5,

B R Configuration TIHE Y Operations JEINHY 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

REESHIWMTER, & Generate Flash Programing File TREIEFEXS KB Flash A4 ER. 8BS,
B1E BitStreamFile M BiEFRMIAXENIZR, 2 OK, (EFEAK flash S/HARETIEN flash RSP, F
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HAMI N flash B S, BESBRIBESEFEARTHSEWAERE);

@ 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, RE=NTEMR, 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

BARFuEEARTEE, /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, JE.sfc X%, R OPEN;
J\EKNJL/ N ~NTa M as N VAVAYN .STC VA 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

ATENERTRMMARE /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. _EARIRIE

BRI BIRM jtag, RBHTHRK LHBIR;

File Edit View Project Process Tools Window Help

O & | BB |
Havigator a8 x
1
I, The encoding of this file is not supported, file editor try to open it with GBL8030
PGE2LL00H-6FBGET6
islqns = 20 SELELTTELITESEE LTSS EE ST TS T EL AL LIS L L E T TP A LI R d iy
=2 Constraints (2 22 “define UD #1
led _test.fdc (D:/ziguan_demo/MESZL100HvZ, [ ° .
led_test_syn.fic (D:/siguan demo/MESZLIOC [W{°¢  //27MHZ T = 27MHZ  1}b%k 27_ooo_oootEHE  0.5s 13 500_ooof
BF[) Simmiation(l 25 // 0.1 27 000 00
-2 £
42 tb_led test (tb_led test.v) (1 27 © moduls led test
2 #1(
EE parameter CNT_MAX = 26'dl3_500_000
]
31 (
32 input clk,
€ input rstn,
output [7:0] led
)i
i
3 R S
=]
& 7.7-41
R L7 T8R4, AAERTRERS
,'f—:_'\?ﬁPDSEA N ,g:[E N1 2
| @ Fabric Configuration 2022.2-5P6.1 (on DESKTOP-50R54KS) - {m] X
| File Edit View Qperations [Debug Help |
=] i
Configuration Mode
2% Boundary Scan
%% SPI Flash Configuration
Device Properti -
perties - X
Right click to Add Device or Initialize JTAG chain
Console ax
Welcome to Tcl Console

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, IRELKOBANECI SR B8 EH — R 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 "SR, ARIER program, EEFRRTHENT, EBTRMR LIRIR,
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7.7-45
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8. ET ¥t FPGA B9 UART &S

8.1. LI {E 4

XK EH:
S FPGA 5 PC ZjatE @5, HEM PDS MW ENAELEIX T EWIERA SR ERM,
HRIFEWBINAREMIBEE RS AR LA LED T,
B8 £#E7EL% Debugger TEMERA,
LW
Window11
PDS2022.2-SP6.4
BRI
MES2L676-100HP
8.2. X/

8.2.1. FOFRE

ME 8.2-1 RMATMBHREBOHOR 9 R, RAESXMT:
5 1

& 8.2-1
i
TXD (pin 3): & O%#EH & (Transmit Data)
RXD (pin 2): A% #EH A (Receive Data)
=E
RTS (pin 7): KiX#WEEK(Request to Send)
CTS (pin 8): i&EBR&X(Clear to Send)
DSR (pin 6) : I K IEH 4 (Data Send Ready)
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DCD (pin 1) : #4E2 K%M (Data Carrier Detect)

DTR (pin 4) : L in M4 (Data Terminal Ready)

2% :

GND (pin 5): #i%%

HE:

RI (pin 9): REIER

BERNA RS232 SOXART 9 REMLTH=1R: TXD, RXD, GND, EEX F#IEE i, WA LR
NHEEHRAEAEBNRER, AERENERER (RREE, BFEH %) REXMHAENTRSH
RAEZRE®, EEX FEIIE &N E X ERZ 2R,

RS232 By&OEHEA:

UART 1 UART 2

DATA BUS DATA BUS
Bit O m— —p Bit O
bit 1 ———p —_—pbit 1
Bit 2 —— — bit 2
bit 3 —p —> bit 3 UART 1 UART 2
bit 4 —— —_—> bit 4
bit 5 ————» pp ——— bit 5
Bit B =— g ————-bit 6
Bit 7 —bit 7 ><
8.2-2
-\ M .
S OEREMYOT:
Packet )4— P ——-r,
— .
~ e XIXXIXIXIXIXIXIX
0 1 ‘ I
0to 1 >
1 start : 1to 2 &l o % | | o
i 5 to 9 data bits psi?;v stap bits if_. [_51;‘ 'M.\El {E‘ e P
. 3 fi [ TR ——— | o |
- ¥
Data Frame -~
8.2-3

BIaf: RRE—NEE" 0" 55, ERERAFRHHNFEA.

HARAL: TTLAR 5~8 fiB4E" 0" " 1" . 10 ASCI 8 (7 fi), ¥ BCD %3 (8 fi), LSB FREML, MSB
ZrRei, BRHENERINFE A EUESUES.

R BRI X —AI/E, 58 “1" WA ABH(BRRE) T H(FRE).

LA ER— 1M FREBHERITE. TTAZ 1 L. 1.5 fiL. 2 fIHFHBEFE,

TRAL: A TFIBEE 17K, FRAMEE LDRERRMEIX,

BAFE: uart PRURISERRMITLUARNZ LR, BIEMEREIAE(bit), —RIERF =R

#=H 9600,19200,115200 FiE, EXEBHMEBIMERX A S AL (bit),

SINESENS SRS EONERATENT:
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baud_tx_rate |

TXD

www.meyesemi.com

JERSREREpERED

D6

L

Do

L

D1

D4 D5 D7 | PA S

STOP

START
8.2-4
AOEET AR REBENERBEENEREEN P ONZ ERHBEEIHE, B2 E P ONZ REHIE,
I B B3R B AR e,
8.2.2. HBOREFFH

MBI S OMYX P oI AT B2 B O RERTLALLE 5~8bit #iE, i8NNI F/HEE
R ASCIl %8 (7bit) £/x, FTLAFREVAIXTI AR ASCI BBARIX,
i ASCl B3R TBE: “www.meyesemi.com” BEIBNFZHXNN 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'h6éD;// ASCII code is m
8'h6 write data <= UD 8'h65;// 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'h65;// ASCII code is e
8 'hb write data <= "UD 8'h6D;// ASCII code is m
8'hc write data <= UD 8'h6€9;// ASCII code is i
8'hd write data <= "UD 8'h2E;// ASCII code is .
8'he write data <= “UD 8'h63;// ASCII code is c
SG'hE write data <= "UD 8'h6F;// ASCII code is o
8'h10 write data <= 'UD 8'h6D;// ASCII code is m
8.2-5
8.2.3. BOEWHIERAT

IR IR R L5 0 8bit BIFFATHUE, rx_data, MA LR LERIIFHEE 8 1 led kT 1 FRR=, 0 ZRXK, BBA
8 N LED XTHE R T 8bit X =, oJ AR T HIRER, flNES=, BiFMZ 8'b1111_1111, EEAE FPGA
ARIXBOLHIEER, oTLUEE 16 #HFIANAE K AX, FIMNKRER[ S LEDT # LEDS5, BR#i &% 8'b0001_0001, ¥ 73
16 HEIFMZ 8'h11, FALATILAMRIBZMEE R ZH AR LEE—IT,

8.3.#&NO%%

uart_top.v EREENTRNTEER
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¥ A 1/0 WA D%y
clk input 1 RGBT, 27MHZ
uart_rx input 1 BOERE%
led output 8 led XTIES
uart_tx output 1 BOKEE%E

uart_data_gen.v &R BERERXNEOHIE.

w0 1/0 fiIz Ei::puy
clk input 1 R, 27MHZ
read_data input 8 T 8bit B OFEWHIRES A{EEAE
%,
tx_busy input 1 1: JRREREKRE 0 RRZR
write_max_num | input 8 RIENZFRENE
write_data output 8 FRIENEIRE
write_en output 1 BOHMEERES

uart_tx.v &R, TEXTREOKEINEE KEKIXE PCH 8bit HITHIBEN—NEREBE AKX — bit,

iwHA 1/0 A R
BPS_NUM / 16 BAFRDMAE
clk input 1 R, 27MHZ
tx_data input 8 FHRORENEE
tx_pluse input 1 REERNEES, — MK ES
uart_tx output 1 BOKERZE
tx_busy output 1 1 RREELRIE 0:FRR=R

uart_rx.v 2R, EE5EM S DIRIINEE, ¥ PC KIXE] FPGA RIS 1TH) 8bit IR A HITH 8bit HELAE!
RPER.

wA 1/0 % iR
BPS_NUM / 16 BAFRDMAE
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clk input 1 R, 27MHZ
uart_rx input 1 BOERE%
rx_data output 8 BRI Y 8bit H1THIE
rx_en output 1 BKEIREREES
rx_finish output 1 BEWEMES
8.4. T A
8.4-1

SEWHERMWE 8.4-1 FizR, 774 TX(ARIXIRIR), BAUD(BR!S R BAR LR ) RX(HEITIRIR), T TOP R 2 TR
B, BT X =AMER HNMRE TR RN ER — Nt 8=, K FNERERITER, BRENERITHA
R¥F TXEL RX BUEM, BOR RS BT MR EmES BERAE,

uart

X
CLK Uart_data_gen : E—»

LED[7:0]

X
ﬁ Uart rx H

8.4-2
8.4-2 Fii7REY Uart_data_gen R 2 A XR4E K E &KX HIEUE. Bl “www.meyesemi.com” X—&EFFF,
EREHEEIRLA T uart_tx EIRIEE ZIX T PC, Uart_rx HIRAFTZEIW PC ERBIBUR, HIBIT, ARREFXR
¥R_EB9 LED T,
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www.meyesemi.com

8.5. X I E IR EA

SLIINAE: BB — N RIXHLESH, ¥ data[7:0] -> KRk t{start,data[0:7],stop}
3 10bit #E (TRIAL, FLEAL Thit);

XEFEHRBCBNERIRITES,

RERBARES

ZI1ERE, R

=TT
EESN=]

RBIHEHEEL BT bit 45 baud HEUSFIRSBE, RSV DEE;
8.5.1. BOKREER

always @ (posedge clk)

begin
if(tx_en)
begin

case(tx_state)

IDLE

SEND_START :

SEND_DATA :

begin

case(tx_bit_cnt)

3'h0 :

3'h1

3'h2 :
3'h3 :
3'h4
3'h5 :
3'h6 :
3'h7 :

uart_tx
D uart_tx
uart_tx
uart_tx
uart_tx
uart_tx
uart_tx

uart_tx

: uart_tx <="UD 1'hT;
uart_tx <="UD 1'h0;
//K ’{klb\l | 7&#@%7&3&];

default: uart_tx <="UD 1'hT;

endcase

end

SEND_STOP :

default
endcase
end

else

uart_tx<="UD 1'h7;

end

uart_tx <='UD 1'h1;
: uart_tx <="UD 1'h1;

ﬂﬁukﬁ%%$

//start K& &

"UD tx_data[0];
"UD tx_data[1];
"UD tx_data[2];
"UD tx_data[3];
"UD tx_datal4];
"UD tx_data[5];
"UD tx_data[6];
"UD tx_data[7];

MBS E R RS
— bit;

NE—EERIRGE,

/1 REEIDRE Bl 1 MEBEPSEF

/] BRSNS =

S RS —

¥ REsETEt

ERBE 51

ThEA tx_state T E, —

HEMMIRE IDLE(Z
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SEND_DATA(KRIEEHEIRE). SEND_STOP(KIE(ZILIRTE), RI\EAEY 8B O LIX MY, £ IDLE RS THEERR
¥ uart_tx B & A BEFAIT], &£

SEND_START RETAIEEIA A, — MRS EHEBRFE, 252 SEND_DATA KT,

&% 8bit #1472, BT tx_bit_cnt RIH—HE T Z D4 bit, tx_bit_cnt ) 0 1HE] 7, —FH &KX 8bit 147,
FETENN, KIXREE tx_data BMEMIA L E., RIE T 8bit #iE/E Bk 2] SEND_STOP K7, Wil — K4
BAHNS BT, ZnEL, EEMEA T —RBEOHBHLIEX,

THHXBE always REZRAKSRNER, £ OFRERBHEHBHNAE, HEEKERELRE
R,

always @ (posedge clk)

begin

if(1tx_en)
tx_bit_cnt <="UD 3'h0;

else if((tx_bit_cnt == 3'h7) && (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 7B tx_bit_cnt 891+4%, /X483 12-18 17, RAEUEASEEIAIHEL, clk_div_cnt R AR RAMNBA
#RE) 50MHZ BB EP#1T 280, LA RGBT R HA, o BPS_NUM RERBEAFNRERZEAENER,
ZIAR 115200, ErbA BPS_NUM=50MHZ/115200=434, i+ &/ 3 BPS_NUM = CLK/BAUD_RATE, &I E
M2, % 14 TR RMY, clk_div_cnt 8978 0 R 7 8R1T4(%) BSP_NUM FEEE 0 24, HREFEN LH
BENXER B, BIMBFES 0, tx_pluse LfRRRIXFEREE S, tx_pluse_reg 2 tx_pluse T —HEHES,
~tx_pluse_reg & tx_pluse F/REIREX tx_pluse B EFHE, FrbA, ZRGRRBINEFBLKESIET, N TEEE
EEHHEUES AR, SEE clk_div_cnt i 0, iEHE# 2L,
RBE=17, & tx_en AMEBEHN, RRALTFRERE, FFUA—EE 0, £185 517, 3 tx_bit_cnt==7 B
clk_div_cnt==BPS_NUM B, 1 tx_bit_cnt B=, BALKNELZKIXT 8 1 bit WEE. K8BF 7 17, ERXK
BT, BEIR—MEREBEMIL tx_bit_cnt Rifr+1, ERBERT, t_bit_cnt {RIFAE, FEITENRE, BREFERE
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RIEERFIFBAE R B E —HH, SURREIE R HBRIX—E 5.

8.5.2.  HBOEYPUER
BOBERERIERXEERNYIERE, RITBREBXIAK, ERENTAEETE:

1HREARES, 3 rx TERAERERFNLDEHEHNREE, RAFHANEW start;
2 RWHFERINE, AR EHAZNREHZERSBPFRNVELEHE, ERBERSEERNET

B x RENZIBREY, tHME2EKSE RN PEVERE;
3.RZLRBHIEDTF, A&E 1bit FASEREFENREMENIT, ACZRRES LEURERES

ETRBHBEER
HORKABNERSTIUWT:
I PRESHIRS DR 3E =4 R R M2

always @ (*)
begin
case(rx_state)
IDLE
begin
if(start) /1HEM R start (S EIK, T —IRSBKEE start RS

rx_state_n = RECEIV_START,;

else
rx_state_n = rx_state;

end
RECEIV_START
begin
/1 B IEI start #REES

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) //E 5= 8bit ##E891E 4

rx_state_n = RECEIV_STOP;
else
rx_state_n =rx_state;
end
RECEIV_STOP

begin
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if(clk_div_cnt == BPS_NUM) /B R IEI stop iREES
rx_state_n = RECEIV_END;
else

rx_state_n = rx_state;

end
RECEIV_END
begin
if(luart_rx_1d) //#IRLEFHFAR, BRIFEIBEERB N AKX start irEES, FEBEEZR start
R
rx_state_n = RECEIV_START,;
else /EBEMRTEIE, B2 = RRTS, FFF start S HIEIK
rx_state_n = IDLE;
end

default : rx_state_n=IDLE;
endcase

end

VRN
always @ (posedge clk)
begin
case(rx_state)
IDLE ,
RECEIV_START : /1TEZ R start RSB BWBIRE P SHE[NEURFEEEN,
begin
rx_en <="UD 1'b0;
rx_data_reg <= "UD 8'h0;
end
RECEIV_DATA :
begin
if(clk_div_cnt == BPS_NUM[15:1]) [1TE—N R4S B B Y oh a7 B BREIR & _EE M B EUE;
rx_data_reg <='UD {uart_rx, rx_data_req[7:1]}; //VIMEHRAREHFE vart_rx #IREAN
ZnFERNESM (Vart FREMER, &E—1 bit IFR&ESAL)

end
RECEIV_STOP :
begin
rx_en <='UD 1'b1; /] MHERES, RAEMNIIERLEEN
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rx_data <= "UD rx_data_reg; /I BEPSERNERELBHSFS
end
RECEIV_END
begin

rx_data_reg <= "UD 8'h0;
end
default: rx_en<="UD 1'b0;
endcase
end

KEBBE 1-42 ITEETH rx_state BPRSBkEE , —HF 5 MK, IDLE(Z RIRZR) . RECEIV_START(3Z UL FF ia
IRZR). RECEIV_DATA(IEIN R IRZR). RECEIV_stop({2 L ILIRAR) . RECEIV_END(# R RIRE), 7E IDLE K&
T, &5 start (55 2%k, —B start 55415, Bk E RECEIV_START IR, £ RECEIV_START RETEL£I—1
B AR EM Bk E) RECEIV_DATA RT, ZB54&d 8 MNEIFAHS, BNEIR 8bit #4E /5 B Bk 2| RECEIV_STOP
K7, £ RECEIV_STOP T, &/ — MK B H/E Bk E RECEIV_END JRZ, B MEWRERIMEER,

ETRENE 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 HIB MY
& clk_div_cnt==BPS_NUM[15:1] B Ei7d, BN EE P ONZEHFEHIE S 2B EN, LA BPS_NUM[15:1]
HIHRE BPS_NUM>>1, BIERS 147, R 2. FFLUZIRSH 28R 2K RS A BN PO N2 MIE SRS E
rx_data_req #H1T4E7E, M rx_data_reg <= {uart_rx,rx_data_reg[7: 1]} ¥ #H K8 vart #IEAK G, &5
NERMEREHRNBESHERLL AARNRKENRBELEAIERBMNEIELLAEE, FFUXERZE
RCWEI BB BN AL, XA RIZ BV EIE—— XA, 7£ RECEIV_STOP RS T, #I & rd_en 55, RniE
HEIEE R, FIE rx_data_reg BIEREL rx_data(@HFHFR), FLLUXNEZ T, rx_data # rd_en 2EEH,
[ Ut 13 2 22 IE A 15 PR W BV 2B o AR rd_en fE A B85k, £ RECEIV_END K&, % rx_data_reg =,

MRS R E R R EREERAE, FEMAXERNE —E—, WABHE.

8.5.3. IEBRHR

B {FEAEZ Debugger T ERIMEVKEI B 8 O£, 3 17XT L, LB NFI RN A ZN 2T — .
¥TF PDS LA TEEM Insert THE, WNEFR:

[th Pango Design Suite 2022.2-SP6.4 - Di/ziguang_demo/uart_testfuart test/uart testpds (on PC-20200227DQAD)

File Edit View Project Process Tools Window Help

Ei 4 A E L] 1 D 1 Fe: il

-—
Navigator g x Report Summary

Files

Hame Size Type
+ - - [l compile Folder
o
PG2L100H-6FBGE76 I~ constraint_check Folder
- " device_map Folder
Deszigns . 1
Bl uart to generate_bitstream Folder
- 2 =
=-2Zf constraints = 1log Folder
“~uart_test.fde {D:/ziguang demo/uart_test/uart test/uart_test.fdc) - logbackup Folder
= Simulation place_route Folder
7 report_timing Folder
=
ssssss Folder
[ ] synthesize Folder
|9 impl.tel 1 KB File
Y maltiseed sommary. cav 1 WR File

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 ZRiA{E A Block RAM, R RE %
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

AMESHRERBN T RMTHARRE.

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], ARAA K, RINRE N, XENHERFEMNE

REMR, BN CIRES 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

m -

-0 T E+a -
- {1 Q=
- ;

8.5-4
ZEREENMBRNGES, 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
AN EE RS ESFERET,
8.6.# % Debugger T EHN{EH

8.6.1. Fabric TRi}88

PDS AL BIXTREETEZRTX FPGA RELIFETHESHRHIR, EFREEH#HTONMNELE A, £iFi
ERGDTIUBRKEE Lo IBREZEMN, BREBEL TEMTERA. A demo i&id Fabric Inserter
#0 Fabric Debugger PN T ERNERIMEL AR,

Fabric Inserter TE¥ DebugCore Bl ARFIIZITMEDERFEIRITME, NTIERFATEF
T7# HDL &5 Hik,

Fabric Debugger 22— R EW FPGA T REX TR, B 5 JtagHub #1 DebugCore R E, oL E
BAR FPGA, IREMAFHHMN BIinESHIRE

TIAELFLREZED, inserter TR debugger TRENERN TEFRR

-124 -



MIELARS: /NIRES 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 TR{EMR

R Insert FBHERINRAEFR” 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 F X

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
+[= simulation & [ reporc_timing Folder 2025
& [ source Folder 2025
& . synthesize Folder 2025
[ imp1.ted 1 KB File 2025

8.6-2
ARENARERATE LANERSE JTAG IRE, TR
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15} Fabric Debugger 2022.2-5P6.4 (on PC-20200227D0QAD)

File View Settingsa Help

= T~

vice (4
“- JTAG Chain
8.6-3
% Programming 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 ‘
|
| OK || Cancel |
8.6-4
R OK, T3 sbit XK S A fic X,

Irigger Unit Fanction Value Radix
¢ TUO{TriggerPort0) == AR AR A A Bin
» u uart_rx/rx_data FEK FHHK

U uart rx/rx en | R |
rx_finish b
8.6-5

¥ rx_eniRBAN LFIGMA,
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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, REHTHKH, HOBKE COM15 M, JERERE 1s, SOBMF

S E www,meyesemi.com HF/FE, BARIEOSARUITHFREEER[HITEE, UWTHAR:
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 %([E % Debugger &M@, i51T,
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, LBt e OB FRX ff TR AIE 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 RXPIHIE— . BNURF LR LK 8 N
led %7, SATAEZI 8 N LED X2 =, ff WM 34 1111_1111, FiAE S 8 MT., AL, 1a I 42
0001_1001, FTAS = LED1, LED4. LED5 =T, KRITUBTEE,
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9. DDR3 iEE L HIFE

9.1. LW Ft

XK EH:
5eAk DDR3 5 M,
Mg Z SN
Window11
PDS2022.2-S5P6.4
BRI
MES2L676-100HP
9.2. XW/RE

MES2L100HP FF & iR E KM & 4Gbit(512MB)DDR3 & f, BS54 MT41K256M16,DDR3 S4B EIL A
32bit, DDR3 SDRAM HImEHIEIRZE 1066Mbps,

9.2.1. DDR3 242 f&H

PG2L100H N FIRH—EZEHN DDR memory ZHISRBRA R, EEH N LRRIE, KA DDR
memory B1Z%], B TRER:

3745 DDR3

Z#5 x8. x16 Memory Device

AL X FF 32 bit

SR EN AXI4 B4 HHY

— AXI4 256 bit Host Port

X ¥ Self_refresh, Power down

X ¥ Bypass DDRC

X5 DDR3 Write Leveling #1 DQS Gate Training

DDR3 HMRIEZIX 1066 Mbps

9.3. Ik

PDS &# /5, EF 517N DDR3 IP, BRI T H BT
DDR3 IP 34: PG2L_IP\PG2L_IP\DDR3\ips2l_hmic_s_v1_10.iar
[ips2l_hmic_s v1_10.iar
9.3-1
IPZELR:EEFE "TRERARB\03_IPREESEERAFER"
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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 STk 357 KB

9.3.1.

B 9.3-2

DDR3 i&E Example T &

FTFF PDS 344, #E T ddr3_test, RFFIN FE 4R, $TFF IP Compiler;
coBEmoEB < al

Ejfe Edit View Praoject Process
O L @ | &
Havigator ? X
‘Bources Files

| D @A

PG2L100H-6FBGET6

= Designs {1l

Tools

Window Help

| b, & |

g2 I E

D Project Directory

i%&#% DDR3 IP, EX4g, #A /5 =5 Customize;

@ IP Compiler 2022.2-5P6.4 - Pango DDR3 Interface (1.10) (on PC-20200227DQALY)

View Project

Clhta x |2 o 2@

Project

Help

Ip

= (2] Module
; F—TE‘_‘i Memory
E‘ 1 pistributed RAM

. ok Distributed FIFO (1.4)
~-faf Distributed ROM (1.4)

fif Distributed Shift Regist
~duf Distributed Simple Dual

i ﬁfi Distributed Single Port I
- (23 pru
~-JuF DRM Based Dual Port RAM
~-dnf DRM Based FIFO (1.10)

Jit DRM Based ROM (1.8)
~4aF DEM Based Simple Dual Po |
~-fif DRM Based Single Port BAL i
=[] Multiplier
cdiF Accumulator (1.5)
i Multiply-Accumalator {1.5)
ﬂ: Multiply-Adder (1.5)

Project Name:

Proieor Verainn: gl

-n

ddr3_test

-_demo\ddr3_test\ddr3_test\ipcore\ddr3_testa\ddr3_testa.idf | Browse ||Froj Path||

Pathname
Instance Namﬁ! iddr3_:esl:al @m % Customize ‘ |
Ip 3

Hame DDR3 Interface

Version 1.10
Vendor Pango

Information

— Part (PD3 settings)

Family Logos2
Device BGZL100H
Package FBGAETE

Speed Grade -é&

3@: Simple Multiplier (1.5) . Qutput 8 %
=@ o Initializing ...
i “fmk FLL {1.5) Compiling architecture definition.
B3 fyatea Loaded 23 devices.
: Loaded 86 IPs. (10)
2
=03 o 1 Imported 1 IP instance.
=8 B
=+ (] HSSTLE
|Ready syn
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9.3-4

7£ DDR3 IXERE I Step1 LB TIRE:

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

[ cenerate = o

on] Output
Symbol
rezetn

axi_awaddr [27:0]
axi_awnser_ap
axi_awuser_id[3:0]
axi_awlea[2:0]

axi_awvalid

axi_wdara[255:0]
axi_wrtrb[31:0]
axi_araddr[27:01
axi_aruser_ap
axi_aruser_id[3:0]
axi_arlen[3:0]

axi_arvalid

apb_elk

agh £zt n

apb_sel

apb_enable

apb_addr[7:0]

aph_write

aph_wdata[15:0]

men_dq=[3:0]

mem dqs n[2:0]

mem. dq[31:0]

dbg gate starc

dbg_cpd_svars
dbg_ddrphy_rstn
dbg_gpll_scan_rst
samp_position_dyn_adj
init_samp_position ewen[31:0]
init_samp_position odd[21:0]
wreal position_dyn_adj

init wreal position[31:0]
force read_clk ctxl

iniv_slip step[15:0]
imit_read_clk cbrl[11:0]
debug_cpd_offzet_adj
debug_cpd_offzet_dir
debug_cpd_sEfzen[2:0]
<k dly en

init ck_dly step[7:0]

Ready

+
03

LN

e

W

i

Step2 ¥

o]
[mf

o

[—Heore_clk
—#pll lock
—Hpky_pll lock
{—#gpll_lock
—+zst_gpll_lock
{—+ddsphy_cpd lock
[—*ddr_init_done
—Faxi_awseady
—Faxi_wready

—#axi wuserc id[3:0]
[—Faxi_wusero_last
—Faxi arzeady
—#axi_rdata[255:0]
—+axi rid[3:0]
Faxi_rlass
—Faxi_rvalid
f—+aph_ready
=taph_rdata [15:0]
—tmemcsn
{—tmem st n
—tmem ck

f—tmem ck_n

—Fmem cke

f—Hmen ras n
—#men caz n

—tmen
—tmen odt

—Hmea 2 [18:0]

—tmen balz:0]

—Haea dal2:0]
—+debug_calib_ctrl[33: 0]
F=+dbg_slice_status [67:0]
—+dbg_slice_scate[E7:0]
—+debug_data[275:0]
—Hdbg d11 upd state[1:0]
—#debug_gpll dps_phase [8:0]
—¥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]
ek dly set bin[7:0]
—#align errox
—Fdebug_xst_stabe[3:0]
—tdebug_cpd_ssate[3:0]

DDR3 Interface

1-30

i Type Options

Step 2: Memory Options

Logos2-PG2L100H-FBG676—-6

Step 3: Pin/Bank Options

Step 4: Summary

Please select the memory interface type from the Memory Type selectica.

Memory Type: DOR3

~Mode Opticns

Please select the operating mode for memory Interface.

Operating Mode:

Width Options

+ BHY

Please select the data width which memory interface can access at a time.

Total Data Width: 32

Clock settings

Input Clock Frequency: 125.000
Desired Data Rate: 1000.000
Actual Data Rate: 1000.0

Write and Read Latency

CAS Write Latency (CWL):
CAS Latency(CL):

Additive Latency(AL):

9.3-5
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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 REBUITIRE, 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]

EIR E IP #H0¥, 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
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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 memmee | 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 TJ 4R 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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XHAATIRE, £ IP REEETITH 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 AR —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" SPOEMER, WRREEER UCE TRBTE:

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 IPZBNBAF1ER, 7 # Example ERANK;

-139 -



ISR S: /NIRES FPGA

WWW. meyesemi.com

@ 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.LWIMR

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

E58M SE LED &5
ddr_init_done NI UARE 1
err_flag_led HIERNEIRES 3
heart_beat_led LES 4
pll_lock PUBIEE 5

REE:
err_flag_led £S5 WIKiRBBEIRIN TR, Ol1E IP ZEIRF M IKE,

RN IRGE S .
]‘R]L“- bist IEHIZ1T, HdfE M LaR
err_flag led O | : HARE "Hﬂ‘ﬁjrﬁ ﬁ Hebk HR G ; TFHNiERE
0: bist KfE EHIE
(Ewample Design 'T'**l'— R
9.4-1
EHMARSEFTFEZNENMES N NAER,

10. HDMI B3 F5CLE

10.1. SN

T ERY:
S5EA HDMI [E1IR5L56
S EI SN
wWindow11
PDS2022.2-SP6.4
EHHRIER:
MES2L676-100HP
10.2. SRR

HDMI I NEO XA R MS7200 HMDIHERUE A HDMI #HBEO XA E R MS7210 HMDI &KES A,
T A HDMIT.4b RUATHREMSE 3D EHER, Re N HERSIX 4K@30Hz, &5 X HERIXF) 300MHz,
X YUV 71 RGB 2B E = E) i, i&%&ﬂi‘ih YUV % RGB %=,
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MS7200 ] MS7210 B9 IIC BEEE# O 5 FPGA B9 10 48iE, 18313 FPGA HI4RTER T AT 1R F i 1%
€.

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

10.2.1. ERFE

TEXRR— 88 RENEH, PSR FEI—TEER EFELAHGRAREASNIERRSE P
HENIMFEPRR, NEEA, NLET, REDFLTEE "2 FEIRF.

10.2-1

ULBRH, 817 8 MERER, BRA—ITESHER, SEIT—TESEH, BEETME 8 THIENEH,
MER T —PMEENSEER T, —MEEBRA—FHE—M, EREWPRIFTIIEER MR, i
1920*1080P & &K, M2 1 ITERKRER 1920, —1HBWITH 1080 17,

BMERERNKRERELRE NEMESNEE., ERNEKRRERREXLI: RGB88S, RGB 733 %k:
41 R,%% G, I& B, 888 21§ R. G. B 735 8bit, thit2E R. G. B E—&XH 28=256 KM, &id RGB =& XK
ARAAE, —MERELRZUE R 24 I8 256*256*256=16,777,216 &,

HDMI Z/REVEHRTRE R verilog BE N E /RN Fr4&E sync_vg T EEWNENF, REMER
pattern_vg RIBEGRAMEME, MFIBMTHHERRE, IUXKER,

-142 -



MIELARS: /NIRES FPGA WWw.meyesemi.com

10.2.2. HDMI_PHY B E

MS7200 3 HMDI #BIBGS F, MS7210 3 HMDI &3X SR, &R ICEREZEOES FPGA B9 10 &, A
EFEFEREEET FPGA X SR FITHIRABE BiRME, SEREEBETIREN, BB ETINES%E demo,
10.3. &EOME

TR R O W T P

i 0 1/0 (S ik
sys_clk input 1 P
rstn_out output 1 Hdmi_phy E4{E5
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 &2 B %D
vs_in input 1 HDMI_IN #{ES
hs_in input 1 HDMI_IN TS
de_in input 1 HDMI_IN BEXBEHES
r_in input 8 HDMI_IN ZI&HRE
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 755
hs_out output 1 HDMI_OUT 17185
de_out output 1 HDMI_OUT BXBERES
r_out output 8 HDMI_OUT L4 &HE
g_out output 8 HDMI_OUT &&n=E
b_out output 8 HDMI_OUT B&HE
led_int output 1 Hdmi_phy ¥ltak =R ES
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10.4. IFRHHA

sys_clk
FPGA | T
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 &/ . HDMI B A BB £R1T MS7200 it #7185 [ 58 A AR fE RGB S BOEUIER AR FPGA b, BXEiZ %
BEEE MS7210 i A, MS7210 ¥ RGB # R IHURHIZ AL TMDS 52X4 Mg .

- 144 -



MIELARS: /NIRES FPGA Www.meyesemi.com

10.5. ABEHRRA

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_tempz2;

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,
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//12C byte transmit o

//12C receive data

CLK_FRE =27'd50_000_000,//system cl
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//12C addr byte nu

//12C transmit byte
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W_r (w_r_tx ),/ /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_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

ZAEREE T ms7210 1 ms7200 A8 IIC BL &, BB R IEE S, BB IC MY EFTABRIT],
AEMREE Ms7210 F1 ms7200 BHFZE1 0], LATE W 1IC MY BV EY FRik bR,

WTEMRR:

r—1 | RN
|
|
|
|
I

START ADLDRESS RW  ACK DATA ACK DATA ACK STCP

10.5-1
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2 SDA #l SCL #tFH BN, RRZTRRS, A EBRFRITRNELICEEY TR BB ESH S, ®R
TR, Y SCL RFH BT, SDA FHERFRR IIC R4 B, & — REIBEMNFR, EFEH, IC RE LR
FERRS, EHREREED, SDA LR BITEME —(IHIE, £ SCL SBFHE, SDA R ARFFRE. 3
SCL AR EBFEEF, SDA A RiFKZE,

IIC RASREH—DFT, L 2EH 8 1 bit, 5 sbit FEWI—PREBERSRIBN AKK(NEES),
ZNEESHBBETN, RBERGERFETEM, HERBFH, RRER. 25, &£ SCL 5B 8, SDA Fif
S, MERRERLER, IC RLRE = RRES.

10.6. XERAR

EFETF MES2L100HP FF AR . (R 3TEM Z~es;

HDMI&EIA

12V(1A~2A) BN b HDMIEE

10.6-1
EBMSEL AN 19201080P@60, TEINREDWUERLS R, THRER, JUERERBERSWHERE—

BHAER,
55 > 3% > SRETEEE|
Y D]

BTREER

= U28H75x
= B/R& 2 BiEES AMD Radeon(TM) Graphics

SEE 1920 x 1080, 60 Hz
|i§£ﬂf§%1§fc 1920 x 1080, 60 Hz | /Eib{g%jj;gﬁﬂ_@ﬁﬂj,
LRE 81\
Rt YCbCr444
Bieazsia RIS B (SDR)

BT 2 B RERERL ~
R AN E DR

ROERETR M E RN E, (B =R BRRHEERER

60 Hz %
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10.6-2

LER FPGA £ HDMI_OUT % B9 E .

===

FTEH L HOMI 2O, IRF LB A S HOMI S FETERE, SUEEE XK,

X HOMI & BL & B E A AYE RGBB88 Y, M RMILFEIEEE R ZE RGB88S, = HI —L(a &k,
mEE, MRENEEEIZE YCbCrddd, RS, R rE LERSUENE R, Ensft LHNEEACSR
%,

11. EF UDP BN EAXMIEHI LI 472

11.1.  SLEEN

I EMN:

A ETF UDP BILA A M@
SLIRIRER:

Window11

PDS2022.2-S5P6.4
BT

MES2L676-100HP

11.2.  FHERRUAXMEQ ST

MES2L676-100HP FF & #%{EF Realtek RTL8211F PHY L7 —- 10/100/1000 PAAWE O, BHF ML
EE, ZBUETEEEATE 2.5V, 3.3V, 1813 RGMII EOEEE PG2L100H, RJ-45 iEiEE 2
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HFJ11-1GOTE-L12RL, EBEM N B ESLE LY, tTTIRE 4R, REMOSEM. RI-45 BRMREERT
LED, B FHETREMERHEE RS (FBEIEESF "MESS0HP FEARESHERFM" ).,
11.3. SREXR

BT PAK MG OSEM PC imfl A A MRIEIE(S, SLELT ARP, UDP IfgE,
11.4. RAXRHXEH

11.4.1.  RAXMbES

6771 671 2 46" 1500%17 477y

.ﬁ\ T e wa Twa e N

LA )t >

BIS% (Preamble): 8 F¥5, ELL 7 4 8'h55 1 4 8'hd5, RR—MMEIFFE, BT ; &EHIEN
EER

BE MAC #iik: 6 =%, FRENIREHNYENBAE, BT MAC Miiit;

iR MAC Htbhit: 6 =95, FRUREIR ISR HE;

R FH, BFEEMNEE, EHHIE 0800 &R IP ##1%, 0806 F/x ARP 1/3¥, 8035 %7~ RARP 1}
¥

¥iR: 46 T 1500 F¥, & 46 F, REFEAS 46 FY, fl IP MY ERESELHIES S, GFH
IP LR # R,

FCS: MR, 4 =¥, MAMRKFF, EH 32 1 CRC &I, X EH MAC it FRIIFIBEFERHTRIE,

HH—HY R, LA UDP MRS, aTABEI LM T, BT UANE SN 14 9, H\HLHEE 1P &,
UDP E&i, R A#IEH 46~1500 FH5,

.< | UDPE >
TP | IASEEAETE
< TP H >
TPE B UDP & M i FCS
20 8 4
< LA g >
< 4671500 >
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11.4.2. ARP #iFHRER

ARP it #E#riMY, BD ARP (Address Resolution Protocol), #R4& IP itk 3REXEE#udlt, FNLRXER

EBAREIE ML, WRERENERER 1P Mt EMIHREFREF D, HRE—RITE, TRIBERNEEE
i) ARP EZFUHLAZRIR. TEA ARP HIERE,

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 ‘

ME : ARP Mz B AP FT5 0806;
B ISHREMERRE, 1 AUKK;
PSR IS B ANt 2R, SEA 0x0800 IP 28, 2 R B b it ERMUGBI K E A RIS N 6 F1

OP FERT 1 %£& ARP &K, 2 £/R ARP WM&

)80 |ff £f £f ff ff ff/00 0a 35 01 fe c0J08 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 c0| 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 c0|cO a8 00 02|

F/RME 192.168.0.2 Mt &KX ARP %,

11.43. IP HEEEX

F7 UDP MHMXERZE IP Bhi—f, FARUKRMNENE—T IP SHHERERN. TER IP
SEPRELER, /IXLHE 20 NMFEHREEHN, FENTR

0 15 16 31
LIREES uESHEE sl SRS 16U BEKE
16f3¥RiR 3R | 13 RE *
i & 128 8] | s thix 1613 & e iE 0 3 (B
s2fa B IPHHEE 5 |
32{u B FIPH A
AGEFE (KEME) | B gg
HiEEI
B HiEEps
IPRHRIR (& EpEEtER

WA 4 {745 IP HMXERAB R IP HXARAS A 4 (BN IPv4);
BEKE: G 4 (L TRTHNEAKER 15 PRA(—MEMUAN 4 FP)EL IP NEHKENRAER 60
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F;

R IRSS: 58 i ARREEFHRS, EIBRE P MRS XE, BXIR E—BEREERT 1998 EXNF
BRBAXNRS REEFEBAX DRSS (DiffServ)i, INEEAEIER. —RIOBER THRERXINZE;

BEE:H 16 LIEESMBEZNNKE BUAFH ARHBEBRNZAKENRN 65535 FHRAKEMNR
ABEFXEFIXET MTU

iR 16 i, ER—IHELES, AR £ HIBRAIRR

R&(flag):

& 3 AL BRIRBIRULEENX

MF

HEFENSRENMNE MF (More Fragment)

MF=1 £REH "EBFR" . MF=0 ER"&EE—1T7H

DF

mEFBRPEN—{IZ2 DF (Don't Fragment)

AB8Y DF=0 MARFSH

Fiw#:5 12 L EREKNATAESRFEERERSATHENUE. FIRELI 8 NFET RSB

4&FME: S 8 {iL,ic TTL (Time To Live) #iBRENZ D ESNEHASHNRKETIL FEREHK
EIRVIIAIRE — 8 bit ZER.IEFNVRBEHAEEE RFC I5E, Ha{EN 64.53% ICMP BENENZEE
TTL IR AKAKIE 255;

MY 8 i 15 b BURIRIE T NEUEE B M AME BN ENN IP BEEIREES LREH N EE
2,1 RRAICMP MY, 2 RRAIGMP MY, 6 FRA TCP MY, 17 FRA UDP HMY;

BHEREM: S 16 i, ARKBEHIERNE AR EIES S, KHZHGIREKM, B 16 [UFHIEBEME,
BEHASE 16 A48/, BEHAA 0, /5% 16 IAUR;

BN B At 3R 5 4 5, 252 RIRM RN B A9t

11.4.4. UDP MY

UDP & User Datagram Protocol (A PEIERIMY)BIRNES . UDP RR M —REARAY AR IR AU4RFR
AHIRERAETR, FHBHIER, ME—ETIUWER, MREREIERHNEIES. UDP MYEERTEER
. MEREHEIIREHREEAREERLLRSHNHE,

UDP #MYBIHR LR :

UDP &L 4 NMHAEN, EPE8MEEEA 2 MFTH, BANT:
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32 fir

( Source Port )

(Length)

® UDP RixrA=
@ BfixOsS
@ HIEREKE
@ R\

UDP MY ERKROSAARRNNAREHESBNHEERE
KXW E, MEYREE—7 @D B irim O &R IEE,

HERNKERESERINMFEDTAEANNSF D BARINKERBEEN, FALLZEEEZRARIT
SUERKENBIELD (XRABERH) . MERNSRAKERBERERENADME S NIEIE LR, 88K
AEANBERNFZAKERN 65535 FH, A, —&

15|16

HHE

(Date)

v

23|24 31

B By 155 0

( Destination Port)

(Checksum)

LR AAEESREEERNAN, BNSEREER 8192 F15,

UDP MY ERRLPHRBERFIMENRZE. REEBEEHREAZDBIFRNEEZTESH, &
REIEWLZE A EBEMTE. MRE N HERERIRPRE=ZSELANEBTEARRESRER
BRI, REAMBRDNRKITEERSASERN, Hit UDP MY TTLUN 25 HE. 24 UDP RRIEFEIRIE
W, ERVEEREN, HRRE, A2FRMICRAERRDNE, RELGNARFRHESER.
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11.4.5. Ping IhgE

UDP MY ERARLPHRBERFIMENRZE. REEEEEHFEAZNDBIFARNEEZTESH, &
REIEWLZE A EBENMTE. MRE N MERERDEIRPRE=ZSELANEBTEARRESRER
)RR, REFIFW S REITEESASER, Bt UDP MY TG 25 His .2 UDP 2MEHEIZKEM,
ERNEERE, HRRIE, ARERMTRANERRNE, AELNARFREESER,

| | 2
KA | A

B4 AT BT TOMPHR SCR Y

SeTuE () ICMPHRSESE
ELERTE
A
PR
EREER
FfiEJERT

DA WO

—
—

11.5. SMI(MDC/MDIO)E2&#1

BTEEEO( Serial Management Interface ), L#FRIE MIl EIEHEO( MIl Managementinterface),
B3 MDC #1 MDIO WEES%.MDIO 22— PHY WMEREO AXRIE/S PHY HIFERS, RS PHY 89
fTAEIREN PHY BOIRZ, MDC 3 MDIO 1R4tEHeh, B MAC imiflt, EALHR I FPGA i, £
RTL8211EG M4 ETJLAEE MDC BIEAHK/NA 400ns, LR R AR 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 Miig=

WTE, A SMI FIEE Mg :

- 156 -



MIELARS: /NIRES FPGA WWw.meyesemi.com

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
2R izt
B MAC &iX 32 MNMELZIZE "1, @FF MDC {55, BAF MAC 5 PHY ZEHE
Preamble
&;
ST PRFF A, BElE A 01
oP B]1ER, 10 £/RIE, 01 R RE
PHYAD PHY By#ttit, 5 bits
REGAD HFEMuE, 5 bits
A Turn Around, MDIO A%, EERST, AEEHBAM, ER 10, TiRET,
MAC BBis A SRS, EF Z1EH, PHY ¥ MDIO 1§
DATA 1 16bits 1B
IDLE FRRE, IREST MDIO ASMERS, BN LR BEN S
11.5.2. ENFE
MDC

MDIO(MAC;—\_F | F‘j -t | l | | |
MDIO(PHY) i | = y’\j |} |‘ |‘ ,-\—

74T o 4] [ o] o[ o o] o[ 1] o[ o] o[ o[ o] z[ o] o[ o[ o[ -4 o o[ o] [ o[ [ o[ o[ o[ o] o[ 0] =

Pre | Start| Read PHY Address Reg. Address Turn Reg.Data idle

P 0x01 0x00(BMCR) | Around 0x1140

Figure 8. MDC/MDIO Read Timing
ofLABETE Turn Around RE&T, £—1 A MDIO ASIEZ, EZ/1EAEE PHY iHAL

1.
11.5.3. BHE

MDC

1..1[ o] 1/ o] 1] o] o o] o] 1] o] o] o] 0] o] 1| o] o] o o] 1] o] o] 1] 1] o] 1] o[ o| o| o|

Pre | start| Write PHY Address Reg. Address Turn Reg. Data idle
[C0: ) 0x01 0x00(BMCR) Around 0x 1340
ode

Figure 9. MDC/MDIO Write Timing
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ATRIEREBIEHREDEE, £ MDC EFBZRIMICEEESY, AL PATERORIEZEE, L7
NIRRT R,
11.6. SEINRI

ARELIPATFIKLARR RGMII GBS RFIKIRIT verilog 2fr, REAEFIRE UDP HUIREIM%E, SV A
BE—R BRSNS, 25 AEKEMIEI, LIMT ARP, UDP IHEE,
11.6.1. KiX&E5

11.6.1.1. MAC BXi%E

KIXEH D, mac_tx.v A MAC BRIZEER, BT SEND_START KZ, &5 mac_tx_ready 55, 1R
B, KRB IP 3 ARP HIHIBE LRI, JAFR A X BEARZI SERT, ERE AKX mac_data_req,
BEXK IP 3 ARP BI#E, 2B ANREHIEBRES, REEAKE (RC K& EREFEIRET, FERNHET
CRC K% FISHBREMREME LEMEELAXEE, XN HMREFEXLE FEHERE CRC32 ERPEMFET
&5y, LEIMNESE— M HIERHEMREES, XME mac_tx MEHIERETNT, BELER CRC32 MY
FHIER, XPMHEMFFIEIREN FCS, AR EAEE X, XHEMEE T HISB---#UE (Mac i) ----FCS,
ZEWREBLERIRDS, BEZE IDLE RE, E/HET RN AZEIFK,

ES8M 76 fiIz ¥ 83
clk input 1 st
rst._n input 1 RBFEEN
crc_result input 32 CRC32 4
crcen output 1 CRC fEgEES
crere output 1 CRC EfufES
crc_din output 8 CRC EHRBAES
mac_frame_data input 8 M IP B ARP RHI%iE
mac_tx_req input 1 MAC BIAIXIBEXR
mac_tx_ready input 1 IP 3 ARP HUREERRF
mac_tx_end input 1 IP 3} ARP #iREL&HTE
mac_tx_data output 8 @ PHY &RiX#iE
mac_send_end output 1 MAC #IRKRIZLER
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 RixtE={
TEPH mac_tx_mode.v AREENERE, RFLAEEAZ IP T ARP EFHENNESSHIE.
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E5ER 1 fir% HLEA
clk input 1 ERA g
rst_n input 1 REBFEN
mac_send_end input 1 MAC KIXZER
arp_tx_req input 1 ARP &iXiE>
arp_tx_ready input 1 ARP HUEEERI
arp_tx_data input 8 ARP #iz
arp_tx_end input 1 ARP ¥IEKIXE MAC B4R
arp_tx_ack input 1 ARP RXIMRES
ip_tx_req input 1 IP RIiXiEK
ip_tx_ready input 1 IP IR IERLT
ip_tx_data input 8 IP #1z
ip_tx_end input 1 IP #IEKRIEE MAC B4R
mac_tx_ready output 1 MAC #IREERFES
ip_tx_ack output 1 IP RXMIRN (5SS
mac_tx_ack input 1 MAC kXN {ES
mac_tx_req output 1 MAC &iXiEXK
mac_tx_data output 8 MAC &IXFIE
mac_tx_end output 1 MAC #iERIZLER

11.6.1.3. ARP K%

RZEES D, arp_tx.v A ARP KiEx#ER, 7£ IDLE RET, 5 ARP KiZiERE ARP MEERES,
ZEEBANERENEEHRS, BN MAC B, IEELERT, §fF mac_data_req 55, ZE#HANIERD
MEHIELZRS. BTFHEARR 46 0, FE4 2

46 FHKRIX,

AkEs Mac_data_req

. aro_tx req 46byte is over .
Time-out
Time out

. arp_reply_req  46byte is over .

Mac_data_req
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BE5ER 1 fi®m 15 88
clk input 1 R
rst_n input 1 EBFEEN
destination_mac_addr input 48 | KIXHIEHI MAC Hbdk
source_mac_addr input 48 | RIXHIE MAC iuk
source_ip_addr input 32 KIERE IP ik
destination_ip_addr input 32 | REMER IP Hbtlk
mac_data_req input 1 MAC BERHEES
arp_request_req input 1 ARP EKEIEKRES
arp_reply_ack output 1 ARP BEIEHNNEEFES
arp_reply_req input 1 ARP HERIBEKES
arp_rec_source_ip_addr input 32 ;RP BRER P AL, BISEHEIRE P i
arp_rec_source_mac_addr input 48 ARP SEITETIR MAC AL, EISEEEIBE
MAC it
mac_send_end input 1 MAC &iX%5
mac_tx_ack input 1 MAC KIENZ
arp_tx_ready output 1 ARP HIREERF
arp_tx_data output 8 ARP KiX# &
arp_tx_end output 1 ARP #iE&RIXLE
arp_tx_req output 1 ARP KiXERES
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11.6.1.4. IP BX%E
FERIEERS, ip_tx.v A IP BRIXER, 7£ IDLE RET, MR ip_tx_req B, tLH2E UDP  ICMP &
EBERES, BASHLEHERERS, ZEEATERBRS, REMIK P BEAEHIEL 16 {8
m, REEHMABSE 16 A48M, BEZHAR 0, BRIR
16 VR, SHRKEMER.
FEERRKNZE, FF MAC BHURIAE K, A RIXEIE, HEMKERLX IP BE/F1EK UDP
ICMP ##E, F&RI1X5, AN IDLE R,

E58Mm p5L | WA

clk input 1 A5t

rstn input 1 REBFEN
dest_mac_addr input 48 KXFIEH MAC Htik
sour_mac_addr input 48 ROEHTE MAC ik
sour_ip_addr input 32 AIXATR 1P ik
dest_ip_addr input 32 AZHER 1P itk

ttl input 8 HFEE

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 KR
mac_tx_ack input 1 MAC KIXEMNE
mac_send_end input 1 MAC RIXZERES
mac_data_req input 1 MAC EBiEKREIRES
upper_tx_ready input 1 TR UDP 5 ICMP #iBERIF
ip_tx_req input 1 RIXER, N\ ELBIIX
ip_send_data_length input 16 REHESKE
ip_tx_ack output 1 X IP RIENE
ip_tx_ready output 1 IP HUEEERLT
ip_tx_data output 8 IP ¥4

ip_tx_end output 1 IP BB AIXE MAC B4
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11.6.1.5. IP ZiXER

TREPH ip_tx_mode.v NAEERERE, RIFAZENZE UDP & ICMP EFHENIES SHIE.

E5ER Am fir% i EA
clk input 1 syt
rst._n input 1 RBFEEN
mac_send_end input MAC BB &RIXLER
udp_tx_req input 1 UDP KiXiEXK
udp_tx_ready input 1 UDP #UiEERIT
udp_tx_data input 8 UDP &IXHIRE
udp_send_data_length input 16 UDP RIXFIEKE
udp_tx_ack output 1 it UDP RIERNZ
icmp_tx_req input 1 ICMP &IXiEXK
icmp_tx_ready input 1 ICMP 1 HEFF
icmp_tx_data input 8 ICMP &IXERE
icmp_send_data_length input 16 ICMP EXHIBEE
icmp_tx_ack output 1 ICMP &% N&
ip_tx_ack input 1 IP RIXRIZ
ip_tx_req input 1 IP RIZIFENK
ip_tx_ready output 1 IP HUEEERL
ip_tx_data output 8 IP #¥=
ip_send_type output 8 L E#YS, 41 UDP,ICMP
ip_send_data_length output 16 REHESKE
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11.6.1.6. UDP K=
KEES D, udp_tx.v A UDP KiZi&EHR,

ESBIR AmE %= il
udp_send_clk input 1 R
rstn input 1 REBFEEN
app_data_in_valid input 1 MINRER IR EIR M HERES
app_data_in input 8 SMEBPTIZ IR BO 23R
app_data_length input 16 MINRER IR S BIBEE N EKE (R

& udp.ip. mac &)

udp_dest_port input 16 MINSRER R EIR B BRR O S
app_data_request input 1 BFRE#OFERXENR
udp_send_ready output 1 UDP #IERIXESR
udp_send_ack output 1 UDP #iz &iXMN =
ip_send_ready input 1 IP BUERIXESR
ip_send_ack input 1 IP #4E & X R
udp_send_request output 1 RP#OHEAIXIER
udp_data_out_valid output 1 RENHEREERES
udp_data_out output 8 RIEBEIER W
udp_packet_length output 16 HAIHEENKE(AS udp. ip.mac BB

11.6.2. EWERSH

11.6.2.1. MAC B#IX
FEERWERS, Hd mac_rx.v A mac BEBUY, B5%E IDLE K& TH rx en ESAE, EA
REC_PREAMBLE BISIRE, HWBISHE, ZFHANEIW MAC LIRS, BNE® MAC il & MAC #bil,
EB, BENEFEXR, HERRSHTISHBESER, EIRMEAN
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REC_ERROR #5iRJIKZ, £ REC_IDENTIFY R7A&FIBET2EE 2 IP (8'h0800) 5, ARP(8'h0806), fAJEH N
INEIRIRES, BEIREEIZE) IP = ARP iR, 45 IP 5 ARP HURIEINSTE:, BB CRC R, HEZIE
RIS IE PRHEWAEIR T CRC 412, BERSEWEIE CRC HIBETXILL, TSR R THEIWER, [EH

MEEER, #FIRMHEH N ERROR IR,

ESER A frs i8R
clk input 1 BN
rstn input 1 REBEEN
rx_en input 1 FriaESZEre
mac_rx_datain input 8 SR
checksum_err input 1 IP BREEIRES
ip_rx_end input 1 IP 2R
arp_rx_end input 1 ARP #55245R
ip_rx_req output 1 IP #EZEK
arp_rx_req input 1 BKARP I
mac_rx_dataout output 8 MAC EiEPEERILLZS 1P 3L ARP
mac_rec_error output 1 MAC BEIHEIR
mac_rx_dest_mac_addr output 48 MAC #ZWHIERY 1P Hbht
mac_rx_sour_mac_addr output 48 MAC #ZIg89R 1P itk

11.6.2.2. ARP £z
I*zEPEl’] arp_rx.v 4 ARP #EUWHEHR, SLIL ARP #EHEIL, £ IDLE RET, HWEIM MAC BARE
arp_rx_req {55, ARP EHICKE, FIIRET IREVE B8 MAC ik, & MAC ttililt, B9 IP itk J& 1P
ik, #¥Ul¥ﬂ;‘.’é1’ﬁﬁ OP BRIFREZRNE, MRZIFXR, WHEEWRINEN IP it 2E AR, MRE,
RIEFNEERES arp_reply_req, MERE, WA, MR OP 2, WHKEKINESN P it REK
MAC it EFESARH—, R E, WiE arp_found 55, RIPEWE T A EMLE, FHEXHH MAC it
#tRe 1P HEEFEN ARP EiFH,
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E5ER 1 {5 HLEA

clk input 1 st

rstn input 1 REBFE
local_ip_addr input 32 A 1P ik
local_mac_addr input 48 At MAC Hihik
arp_rx_data input 8 ARP 1ZIR#1#E
arp_rx_req input 1 ARP ZEIWUER
arp_rx_end output 1 ARP #ZIR5ERK
arp_reply_ack input 1 ARP O£ N%E
arp_reply_req output 1 ARP &5k
arp_rec_sour_ip_addr input 32 ARP ZULHITE IP Hbtit
arp_rec_sour_mac_addr input 48 ARP ZUTHIE MAC it
arp_found output 1 ARP X EiE K [ & IE

11.6.2.3. IP EHEHUELR

AEIRD,ip_rx A IP BEWER, I 1P BRHEZRE, ERIRE, H#TREMNKE. BEHE IDLE K
ST, HIBTA MAC BRIERE ip_rx_req E5, HEANEW IP HEPIRE, £ REC_HEADERO {RERH EEBK
ER IP SKE, #A\ REC_HEADERT K7, HUIRSREVH BEY 1P #udik, I8 (P ik, HpNEEY, RIBIMNE
BRE udp_rx_req I icmp_rx_req. FEHEE BN RN BTREMNNE, BB MBIV A SIEEM, TA
32 [usFfFes, B¥S 16 U

51% 16 {48, EES 16 iR 0 , BHE 16 BUR, HIBFEEER 0, NRRE 0, URKIEH, EN
Hi%, A IDLE R, EFHMEIE, FFTIRIEI,

ESBWR pa1L) Iz e
clk input 1 RS
rst_n input 1 RBFE
local_ip_addr input 32 AP 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 EB#EIHBH MAC Hbilk
udp_rx_req output 1 UDP #EWUBEXRES
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icmp_rx_req output 1 ICMP #EWHEKES
ip_addr_check_error output 1 MU EFHIRES
upper_layer_data_length output 16 LEMYNHRERE
ip_total_data_length output 16 HRDKE
net_protocol output 8 (R rISVESS
ip_rec_source_addr output 32 IP EEIER IP Hiilk
ip_rec_destination_addr output 32 IP BEEIEEY IP Hht
ip_rx_end output 1 IP BHEIE
ip_checksum_error output 1 IP ERENCEERES

11.6.2.4. UDP #&EIX
TS, udp_rx.v 73 UDP ISR, IR B W UDP HEB, BERIEUES S, EERIHIRE B
7 UDP REEHMIEE, MR UDP HW|EFTHANF1H, BHERKVNN, ERE— 1 FH/EML 8'h00, FHiEHiTR
B E.REAZES IP REM—#, MRERKIEHR, BH S udp_rec_data_valid 55, FBEILH UDP #
BER, SNER, ST IREW,

E5ER 1 {5 HLEA
clk input 1 RGBT
rst_n input 1 EBFEEN
udp_rx_data input 8 UDP 2R
udp_rx_req input 1 UDP #ZIiE K
mac_rec_error input 1 MAC BEIEIR
net_protocol input 8 (RS rISNVESS
ip_rec_source_addr input 32 IP EEIHYR IP Hiuk
ip_rec_destination_addr input 32 IP BEWHEH P Hiht
ip_checksum_error input 1 IP ERBEHNINERRES
ip_addr_check_error input 1 I EERES
upper_layer_data_length input 16 FEMXBIEEREE
udp_rec_ram_rdata output 8 UDP ZEIX RAM EHUE
udp_rec_ram_read_addr input 1 UDP 1ZIX RAM jEbiE
udp_rec_data_length output 16 UDP #EIWHIEKE
udp_rec_data_valid output 1 UDP #EWHIEEX
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11.6.3. HuEsn

11.6.3.1. ICMP R%&
FEIRD, icmp_reply.v LI ping INEE, BEBRWHEHMIRFAIIRKAE icmp HUE, HIBRBEE B2 EX
7&K (ECHO REQUEST), R 2, BFIBHFEAN RAM, HitERIM, RS T IER, MRIERNENERIX
K&, BEIEREHE,

ES8K 1L A ¥ 88
clk input 1 RSB Eh
rst_n input 1 RBFEN
mac_send_end input 1 Mac RIXERES
ip_tx_ack input 1 IP BiERNE
icmp_rx_data input 8 ICMP 2R
icmp_rx_req input 1 ICMP 2 IiE K
icmp_rev_error input 1 EBWERES
upper_layer_data_length input 16 FEMNEKE
icmp_data_req output 1 KIEEXR ICMP #iE
icmp_tx_ready output 1 ICMP RIXHERLF
icmp_tx_data output 8 ICMP &IXEHE
icmp_tx_end output 1 ICMP &ix&:
icmp_tx_req output 1 ICMP &IXiEK

11.6.3.2. ARP &7F
FEIRYP, arp_cachev A arp EFER, BEWEPEMIRE IP IR MAC #ItETF, EREHEZ
Bl, BN BN R EFE, MRAFE, Wa Bt 2% ARP EXK, FENE, ARG, AT —1&E
F=E, MRERE, o &.

ES8M Hm s EA
clk input 1 R B
rst._n input 1 RBFEN
arp_found input 1 ARP L[] & 1E
arp_rec_source_ip_addr input 32 ARP #ZUTHYR (P it
arp_rec_source_mac_addr input 48 ARP #ZIRHYIR MAC ik
destination_ip_addr input 32 By IP ik
destination_mac_addr output 48 HE) MAC #bik
mac_not_exist output 1 B9k 33 R B9 MAC Hblit RTF7E
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11.6.3.3. CRC R (cre.v)
CRC32 BRI ZAEBMR MAC Mt FRHESN, —BEHEH—1MEHNRE—TMHENLE, —EMNIEoT ARG
45 CRC E3LH9 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. XRUK

M2 iE$E MESS50HP FA&RMO 1 1 PC isMO;
SEEWIR (PC &%) IP #hhtA 192.168.1.105, FFAMREY IP H#ihtA 192.168.1.11 WMITE:
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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

) (
BRFTRIALRE, EoJLUEE LED ATAEMERKE:

LED &S SEH

1 N IR

BUSLITHE, WA arp-a, TEE IP:192.168.1.11 MAC: el_el_el_el_el_el;
& &SRS

+ Wi
ro ¥

B Wireshark BREIMEIIELIERERE 2
Wireshark Z& B8 EHRUWT:

MES50HP \5_Software\ & &i B1 F \Wireshark-win32-2.4.1.0.exe

PC Iim¥TFF Wireshark 4, S REM G HTHRFBEBRITUEIN THARNREIZRE,

7
Rl

1E

EEURMEEAREERE. ZHEH
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&
] A &= = E §F - =Eaqsq
L]
No. Lize Source Destication Pratocal lepsth  Info
Il 0.0000080 192.168.1.11 192.168.1.165 ubP 62 8080 - 8680 Len=20
2 9.1624%0 192.168.1.105 224.0.0.251 MDNS 82 Standard query @x@0e@ PTR _googlecast._tcp.local, "QM" question
3 @.162654 feg8@::76f4:a50d:179.. ffe2::fb MDNS 182 Standard query @xe8ee PTR _googlecast._tcp.local, "QM" question

4 8.162975 192 _168.1.185 224 8.8.251 MDNS B2 Standard auerv @8x8888 PTR eooelecast. tcn_local. "OM" auestion
M Wireshark - 548 10 - wireshark 406AF2E6-9467-46EC-963D-2D033FBEEGA7 20230905200419 a21568

Frame 1@: 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 (@8:26:ae:3e:1f:aa)
Internet Protocol Version 4, Src: 192.168.1.11, Dst: 192.168.1.185

User Datagram Protocol, Src Port: 8@8@, Dst Port: 8@8e

Data (2@ bytes)

@8 26 ae 3e 1f aa el el el el el el @8 @@ 45 @@ WBiPisie svseaills
90 30 00 99 40 00 80 11 76 ef c@ ag @1 @b co a8 Dl Vaaeaaies
01 69 1f 90 1f 90 @@ 1c @@ e 77 77 77 2e 6d 65 cdeviien L WWwW.me
79 65 73 65 6d 69 2e 63 6f 6d 28 20 20 @a yesemi.c om

BRI M ERE R EREHAER “"www.meyesemi.com” ,

12. XHEFEUHLREIE

12.1. SEEN

S =]
BT AEE LI AR R Z B B EHE IR .
SR HIR:
Window11
PDS2022.2-SP6.4
BEHRIE:
MES2L676-100HP
12.2. SKFRE

PG2L100H WE T4 EEFIX 6.6Gbps & BfTHEOELR, B HSSTLP, & 1 /™ HSSTLP, £t 4
MW ITYA LANE, BRT PMA, HSSTLP A&EMK T FEFHI PCS IhEE, ol RIFN AT & BT MR
. EFEmRAER, 84 HSST X 1~4 N2 T WA LANE, HSST FEHR MG
>  X#¥F DataRate EZ:0.6Gbps-6.6Gbps
RENSENPIEERR
REBENIEVEESIERITM RS
R LREMEmE
EIE BB N & ME19E 28 Logos2 &7l FPGA SS4#URFM
PMA Rx XX#F SSC

YV V V V VYV
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> HUREIE S IEHURAIE : 8bit only, 10bit only, 8b10b, 16bit only, 20bit only, 32bit only,
40bit only,64b66b/64b67b Fi&E

> TREFEEN PCS, OJ5X#F PCl Express GENT, PCl Express GEN2,XAUI, FIKLAK

J,CPRI,SRIO 1Y

RiEH Word Alignment &g

X ¥ RxClock Slip N8ELMRIEEIZER) Receive Latency

SZHEMARE 8b10b RIBHERD

SEMYARE 64b66b/64b67b #IRIER AL

RiEH CTC HE

X¥#F x2 #l x4 #) Channel Bonding

HSSTLP BYEC & X o KK

i PR B AT i IR B 48 =

WE PRBS INE

Hi&E N

YV V V V V V V V V VY

12.3. IR
12.3.1. R HSSTIP#

PDS R¥ /5, BFEIHRM HSST IP, BRUTEBTM:
(T)HSST IP 345 1% 1_9.iar
[ ipm2|_hsstlp v1 9.ar
12.3-1

(Q)IPERLSR. BFEF "TRFEAR\0IPRRRSEERAFER"

TEERRS * e = = %
S % (6] J » -+ 1.Demo_document > TE{HfAE i TEEREES higs
© s N #E- ==B D 7
> @ OneDrive - Personal =i

01_PDSEEEF M. pdf

o = } 02_PDSHEEEREM.pdf
LR ’ h 03_IPEEE = SR EE. pdf I
5 3o .: 8] 04 PDSEmodelsimBEA{AE pdf
O == ' 05 FPGARCPLDH FEESE!y. pdf
N Bk
R

12.3-2
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12.3.2. HAAEEUZFE

$TFF PDS 44, FiEE T2 hsst_test, mF AN T B4R, FTFF IP Compiler;

L AL R S B ESI_ Ly e § Iy SIS a3 L L L Y

Process Tools Window Help

Project Directory

Flow Summary

[

12.3-3
IE$F HSST IP, Y&, fAJ5 M Customize;

@ IP Compiler 2022.2-5P6.4 - Pango HSST (1.9) (on PC-20200227DQAD)

File View Project Help

cCh&u X | 2082 &

Project Fathname Té\hast_test demo\hast test\ipcore\hast test\hast test.idf Proj Path
———
Instance Hame |hsst_test|| @ |'}§Cusl:mnize
- (7 oo u—

-~ ok DRM Based Dual Port RARM IP
4k DRM Based FIFO (1.10) Name HSST
- fok DRM Based ROM {1.8)
4k DRM Based Simple Duzl Po
. ‘- 4k DRM Based Single Port RA Vendor Pango
LB 3 Multiplier
: i Accumlator (1.5) L
- EEF Multiply-Accumulator (1.5) —Part (PDS settinga)
- fiF Mulviply-Bdder (1.5)

EE

Version 1.9

Information

Famil Logos2
-fik Simple Multiplier (1.5) Citt i
= Lz Device PGZL100H
~dmF PLL (1.5)
=] system Package FBGETE
(33 DoR
LB Iﬁ soft Speed Grade -6

fok DOR3 Interface (1.10)

E 3 Jutput & x
B[ Tools Initializing ...
= f;] Debug Compiling architecture definition.
3 fF DebugCore (1.3) Loaded 23 dewvices.

Loaded 96 IPs. (10}

o VIO (1.0.2) Imported 1 IP instance.

- fiF Dvio_Jtag Hub {1.0)
ik Jtag Hub (1.3)

Ffl Filter| (21/96)

12.3-4
1£ HSST & E R\ Protocol and Rate #IREBAITiZE, Channel0 Channell A DISABLE,
Channel2 Channel3 A Fullduplex:
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HSST 1.9 Logos2-PG2L100E-FBGET6.

= = e =
N
Protocol CUSTCMERIZEDx1 v CUSTOMERIZEDxL 4

TX Fabric Clock Frequence
RX Decoder e v
RX Fabric Data Width(Bits)

RX Fabric Clock Frequence

156.250000 Mz

85108

32

156.250000 Mz

TX Line Rate (0.6~6.6) (Gbps) 6.250000 6.250000
RX Line Rate (0.6+6.6) (Gbps) 6.250000 S 6250000

~ BCS Encoder/Decoder, Fabric Interface Data Width and Clock Frequence
TX Encoder v | 8B10B v | eB10B v
TX Fabric Data Width(Bits) v v 32 /|32 \

156.250000 Mz

8108 v

32 v

156.250000 Mz

- BLL Configuration

Use PLL Hurbers 1

PLL Reference Clock scurce from

PLL Reference Clock frequence (Miz)

125.000000

@ Customize IP - Pango HSST (1.9), Instance hsst test
Digenerase | | 3 @ B [ ©
S
ST
PR s s B
AR e
TG R T
Lo
i
-
Cr
L vop 12 ¥
L
I
s
1T
EEAE A
SEnsiagy
g4y
3 4

ST

12.3-5

Alignment and CTC #Z B TIRE:

HSST 1.9 Logos2-BG2L100H-FBGGT6
S =
Channel 0 Channel 1 Channel 2 Channel 3
e
Word Align Mode v v CUSTOMERIZED MODE CUSTOMERIZED_MODI
COMMR code-group select / £28.5 V¥ | K28.5 v
]

~ Channel Bonding

Channel Bonding Mode
Channel Bonding Special Code (bin)

Channel Bonding Range (UT) L

- Clock Tolerance Compensation

CTC Mode a

SKIP Byte#0 (Sbits)

SKIP Byre#1 (sbits) 0 o

SKTP Byte#2 (Sbits) o

SKIP Byte#3(Sbits)

Bypassed

Bypassed A

@ Customize IP - Pango HSST (1.9), Instance hsst_test
Dlencrare| | & & = |} O
&%
LT S
EREET R
FoEEiEEiiGs
ITIfFFeFeTT
B
btz
S
e
Fos sz
Lo
Lo st
Fessiem
oA
11T T
13868 5;¢
Siaiige
Sooie Ao
0
Ready

s

Misc 2RI TIRE,

& 12.3-6

S Generate T[4 HSST IP;
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@ Customize IP - Pango HSST (1.9), Instance hsst test

Dlsenesate | | & © 8 [ @

Symbol

o_saa_atasa) —

f—ip1zem
f—isizop
b—sz22em
firaime
| opiene
(on 1zt
foop somm

[en 1ome

HSST 1.9 Logos2-PG2L1008-FBG676-—6
e —
Chamnel o Chamne1 1 Chamnel 2 Chamnel 3
[ Reset Sequence Config
/| Reset Sequence
Free Clock frequence(10-100 MHz)  27.0000
RXPCS Align Timez(0-65535 cycles) 65535 65535 32767 32767
~Channel Insertion Losa
TX Pre-Cursor Emphasis Enable X0_P: TX2_Pre-Cursor Enable TX5_Pre-Cursor Enable

TX Pre-Cursor Evphasis Static Setting
TX Post-Cursor Emphasis Enable
TX Post-Cursor Emphasis Static Setting

TX FFE Dynamic Control

™0

EFE Dynamic Control
TX Config Postl

TX Config Post2

TXL FFE Dynamic C

TX2_Post-Cursor Ensble

TX2 FFE Dynamic Control

TX3_Post-Cursor Enable

TX3 FFE Dynamic Control

~ PMA Receiver Front End Config
BX Terminacion Mode

RX Signal-detect Threshold

external AC, intezmal DC v

7247

external AC, internal D€ v

e

‘ Show HSSTLP Opticnal Pins

‘ Show Reset Seguence Optional Pins

Ready

s

12.3-7

XAARTIRE, & IP REEFETITH IP Example Ti2:

example_design x b=
s 2T 1) [J » MES2L100HP.v1 > Demo > 0B hssttest > ipcore > hssttest > pnr
@ & @ ] B W Nu#E- =5
> @ Onebrive - Personal = : XA = Hh
syntnesize 2usay3)14 12w s
D datawf 2023/12/19 16:09 WF 374 37 KB
o 2 [ implcl 2024/5/14 15:05 TCL i 2 KB
L 2 [th pango_hsstlp_top.backup_1.pds 2023/12/18 10:35 PDS i 6 KB
o 2 @ pango_hsstlp_top.backup 2.pds 2023/12/19 13:4! PDS 3zl 6 KB
0 == * [t} pango_hsstlp_top.backup_3.pds 2023/12/19 13:57 PDS 3zi% 6 KB
L 2 [th pango hsstlp top.backup 4.pds 2024/5/14 14:58 PDS 37l 6 KB
& wn 4 I pango_hsstlp_top.fdc 2024/5/14 15:02 Wireshark captu.. 4KB
55 » [Eﬂ] pango_hsstlp_top.pds 2024/5/14 15:05 PDS i 9 KBI
hsst test » [7] pango_hsstlp_top.pds.ock 2024/5/14 14:59 LOCK 3045 1KB
08_hsst test » |5 pds.log 2024/5/14 15:05 e = 410 KB
e S » [E runlog 2024/5/14 15:02 pee- 405 KB
D stderrlog 2024/5/14 14:59 0 KB
~ [ s D stdoutlog 2024/5/14 14:59 0KB
234mE &R 1-4mE 819KB
12.3-8
N— =

ATREFLRRLE

B4

=

17,
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[} Pango Design Suite 2022, E:/project/mes10(
File Edit View Project Process Tools
= = o
0 b g | o EBE=<CA|® XA

Zs®|=~|@

| 4] Pe2L100H-6FBGETE 2 LELEEELEEETEEETLE LT EEEEELREEELEEELELELLEELLELELLEELLEEEELEY

4 // Copyright (c) 2018 PANGO MICROSYSTEMS, INC
. £ 5 // ALL RIGHIS REVERVED.

U_INST - hsst test (hsst test.w) (2 &

i // THE SOURCE CODE CONTAINED HEREIN IS PROPRIETARY TCQ PANGO

8 // IT SHALL NOT BE REPRODUCED OR DISCLOSED IN WHOLE OR IN P

5 a // PERTIES WITHOUT WRITTEN AUTHORIZATION FROM THE CHNER.

# chk_rstn_syncl - ipm2l hsstlp rsat sync vl 0 (ipm2l 10 £F

chk_rstn_sync2 - ipm2l_hsstlp_rst_sync_vl 0 {(ipm21_ 11 LELEETEELTTLEGTLEETEEEATEELTEEEREEELEELERLLPLELL AR E11EY

V) chk_rstn_sync3 - ipm21_hsstlp rst sync_vl 0 (ipm21 2

U_INST_CHK - hast_test_chk (hsst_test_chk.v)

U_INST_SRC - hast_teat_src (hs3at_test_src.v)
chk _rstn_sync0 - ipm21 hsstlp rst _sync_vl 0 (ipm2l

/f Library:

// Filename:

FEEEELLREES L LR EES L L LR EEL L LT EES L b L b E e reiidied
‘timescale 1ns/100fs

! Constraints(Z)

pango_hsstlp top.fdc (E:/project/mesl00 67&/hsst_test der
“hast_test_dut_top syn.fic (E:/project/mesl00_&76/hsst_te:

~= Simulation 18 [ module hsst_test_dut top |
input i free_clk -

input rst n ,

i input i pll rst O .
" input i wtchdg clr 0 -

output [1:0] o_wtchdg_st_0 -
output o pll done 0 -
output o_txlane done 2 -
output o_txlane done 3 -
output o_rxlane done 2 .
output o_rxlane done 3 -
input i p refckn 1 -
input i p_refckp 1 -
output o p pll lock O -
< output o p_rx_sigdet_sta 2 -
Flow output o p rx sigdet_sta 3 .
A output o p 1x cdr align 2 -
& | output o p 1x cdr align 3 -
" Compile %nput ::L_p_12rxn K
= input ip l2rxp ’
+ Synthesize input ip 13rxn .
- [3  pevice Map 40 input i p 1l3rxp ,

12.3-9

BREMDE, FHEBEEE/REES 10_hsst_test fIFE;
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Report Summary || Project Directory hsst_test_dut top.v =4
Current device : PG2L100H-6FBGETE

Timing Constraints Attributes

A
1
O !
= 4
=] {
i
+
i
1
package view
Tool Tabs
I1/0 NRAME 1/0 DIRECTION LoC BANK VCCIO IOSTANDARD DRIVE BUS_KEEPER SLEW
28 o_wtchdg st .. OUTPUT
29 tx disable[1] . OUTFUT F15 BANKL3 3.3 LVCMOS33 & HNONE SL.OW
30 tx disable[0] :QUTPUT {2 BANKL3 3.8 LWVCMOS33 g HONE SLOW
31 o p 12txn OQUTFUT
32 o_p 12txp QUIFUT
33 o_p 13txn QUTPUT
T RPN Ty ATTTTITT
2]
12.3-10
M= =
#1T Debugger Bz RME.
e —
Select Met = [E] X
Schematic Graph Net Selections
A My 7 v
A e @ s 5 008 Clock
| Ch Net Name
+|
+ Bus U_INST/i txk 2
+Bus U_INST/i txd 3
+Bus U_INST/i_txk 3
+-Bus U _INST/o_rxd 2
| " Bus U _INSTI/o_rxk 2
+-Bus U_INST/o rxd 3
+-Bus U _INST/o_rxk 3
144
145
hsst_test 146
147
Key Word: 148
= 145
Show Rll Nets In The Net Tree View n/| Show Schematic Graph 150
Module Instance Net/Netbus HName Source Instance s
152
=-hsst_test dut top i txd 2 153
+] - 4
i txd 3 154
Cl 41 § i
U_INST_CHK i txk 2 155
U_INST_SRC H i txk 3 Si
chk ratn_synca o rxd 2
chk_rstn_sync3 o rud 3 !
+o_rxk 2 Make Connections
e L 3
i p tx2_clk fr_c.. U _GIP_HSSTLP WRAPPEE. | Remove Connections | Move Nets Up
Inverse Nets Move Nets Down

Info: Ready

oK | Cancel

12.3-11
RUTAHES IP B F#ER, 7/ Example &=5RAMK;
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@ IP Compiler 2022.2-5P6.4 - Pango HSST (1.9) (on PC-20200227DQAD) - ] >
File View Project Help
CHh% X |2

ag L

Pathname

||:es:\ipcnm\hssl:_test\hsst_l:esl:\pnr\exan’ple_design\ipcnre\l” Browse || Proj Path| I

Instance Name Customize

—IP

Hame HSST
Version 1.9

Vendor Pango

Information

— Part (PDS settings)
Family Logosa2

Device PGZL100H

&3 pLL

Package FBGETE

ﬁt PLL (1.5)
B D o Speed Grade -&
2@ por |
= (1 soft L EVYVY)m
‘- fif DOR3 Interface (1.10) Output 8 x
Initializing
Compiling architecture definition.
Loaded 23 devices.
Loaded 96 IPs. (10)
Job DebugCore (1.3) i
~4nk DVIO {1.0.a)
dif Dvio Jrag Hub (1.0)
(21/96)
Ready [sym

12.3-12
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12.4. XHRUR

3 BIFRAIE: 2 Demo\13_hsst_test\ipcore\hsst_test\pnr\example_design

"+A ON9
A ON
+A ONO

12.4-1
XA RIREAN SFPO K SFP1 20O (AP BWSLHAER), #41T Debugger HLIFIR, JEEHE
O th ZEFRIBI AR — Y,

v
lillé Edit View

settings Help

Trigger Mode

& X DEV:0 MyDevicel CORE:Q MyFLAO

Bus/Signal

12.4-2

A
KEB3SREIR be, ZHiZF 9 be B, KE3A 1, A K BRAMEE E, BRI LIMBALE, 4R
= IEtHE,
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Blan0 R B9 R R Oxbecsbecs, R 32bit, XA 4 55, 5 rxk XS RL, FrlALeE be 83 HIFE
FE2NEBHNE 4NFES, AN o_rxk 73 4'b1010 BD 16 #4&A 4'ha, L2 Debugger &
7RHY Oxa,

2 HIRENHNENARETERXERE

- =
Report Summary 0 Project Directory hsst_test_dut_top.v [ Pre synthesize UCE

s s | = 5

define attribute {i:U INST.U GTP_HSSTLP_ WRAPPER.CHANNELZ ENABLE.U GTP HSSTLP LANE2} {PAP LOC} {HSSTLP 364 0:U2 HSSTLP LANE}
define attribute {i:U INST.U GTP_HSSTLPF WRAPPER.CHANNEL3 ENABLE.U GTP_HSSTLP LANE3} {PAP LOC} {HSSTLP_ 364 0:U3 HSSTLF LANE}
define_attribute {i:U_INST.U_GIP_HSSTLP_WRAPPER.PLLO_ENABLE.U GIP HSSTLE ' PLLO} {PAP_LOC} {HSSTLF_364_0:U0 HSSTLE PLL}

#def _attribute { GT. {PAP_LOC} JG‘i (

define_attribute {p:tx disable[1]} {PAP_TO DIRECTION} {CUTPUT}
define_attribute {p:tx disable[1]} {PAP_IO LOC} {F15}
define_attribute {p:tx_disable[1]} {PAP_IO VCCIO} (3.3}

define attribute {p:tx_disable[1]} {PAP_IO STANDARD} {LVCMOS33}
define attribute {p:tx disable[1]} {PRP_IO DRIVE} {8}

define attribute {p:tx disable[1]} {PAP_IO NONE} {TRUE}

define attribute {p:tx disable[1]} {PAP_IO SLEW} {SLOW}
define_attribute {p:tx_disable[0]} {PAP_IO DIRECTION} {OUTPUT}
define_attribute {p:tx_disable[0]} {PAP_IO LOC} {F17}
define_attribucte {p:tx_disable[0]} {PAP_IQ VCCIC} {3.3}

define attribute {p:tx disable[0]} {PAP_TO STANDARD} {LVCMOS33}
define_attribute {p:tx_disable[0]} {PAP_IO DRIVE} (8}

define attribute {p:tx disable[0]} {PAF IO NONE} {TRUE}

define attribute {p:tx disable[0]} {PAP_IO SLEW} {SLOW}

define attribute {p:o_pll done 0} {PAP IO DIRECTION} {OUTPUT}
define attribute {p:o_pll done 0} {PAP IO LOC} {C17}
define_attribute {p:o_pll done 0} {PAP_IO VCCIO} {3.3}
define_attribute {p:o_pll done 0} {PAP_IC_ STANDARD} {LVCMO533}
define attribute {p:o_pll done 0} {PAP IO DRIVE} {8}

Aefine atrribure In:n n1l done 03 {PAP TO NONE [TROF}

12.4-3
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13. PCIEB{ENHLRHE

13.1. SEEN

S ==
Ak PCIE @SR,
SSRGS
Window11
PDS2022.2-5P6.4
BEHRIE:
MES2L676-100HP
13.2. SRFERE

PG2L100H &£ N E 7T & REFIX 6.6Gbps SR BITHEOELR, B HSSTLP,PG2L100H F & 1R
Rft— PCle x4 #0O,PCIE RHIMERTHEIRE PCle REBSIEENR, oTHEELZIE PC x4
PCle #&#& LfEFA,

13.2.1. PCIE &/

PCIE IP #fF& PCl Express® Base Specification Revision 2.1[8]#/MX#1 PHY Interface for the
PCI ExpressTM Architecture Version 2.00[12] (£E@ & B A 32 bits) i,
Thaessie KM ER
PCl Express Endpoint

Y#5E & Device Type Legacy PCl Express Endpoint

Root Port of PCl Express Root Complex

X1

X #EE Max Link Width x2

X4
2.5GT/s
5GT/s
100MHz
125MHz

X #BE Max Link Speed

X %% Reference Clk $i=

X # Upconfigure Capable -

% #% Debug 0O -
18T Apb BISEBEE PCle

Configuration Space

% #5 Receive Queue Management | -

¥ #F Lane Reversal -
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3 #% Force No Scrambling

XEFBE ID

B E Vendor ID

5B E Device ID

5B E Revision ID

PCl Express Endpoint. Legacy PCl Express Endpoint X%
fg & Subsystem Vendor ID

PCl Express Endpoint. Legacy PCl Express Endpoint X%
Bt & Subsystem ID

Z#EEE Classcode

%1% BAR B B8

PCl Express Endpoint, Legacy PCl Express Endpoint 2 3%
B.E 6 1 BAR

Root Port of PCl Express Root Complex X3z #5# & BARO,
BAR1

PCl Express Endpoint X #58. & 3 Memory BAR

Legacy PCl Express Endpoint, Root Port of PClI Express
Root Complex X 5B & Memory. 10 BAR

4% 32bit BAR

32bit BAR 3Z#FBC & K/\ A 256 Byte -2G Byte

BARO. BAR2, BAR4 ¥ #¥ 64bit BAR

64bit BAR 3% Prefetchable

64bit BAR Z15HC & K/\ A 256 Byte -8E Byte

X # Expansion ROM BAR

Expansion ROM BAR X5 & K/\ A 2K Byte -16M Byte

X 5B E Max Payload Size

128 Byte

256 Byte

512 Byte

1024 Byte

X #f B Extended Tag Field 5
Extended Tag Default

F 5 Atomic EEE

RC B #%1& & Read Completion
Boundary

X B E Target Link Speed

RC B8 & CRS Software
Visibility
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¥ 158 B ECRC Generation
Capable

eEs

55 BA

ERIA{EBE ECRC Check Capable

PCl Express Endpoint, Legacy PCl Express Endpoint 2
¥5 INTA

5 INIT chiff
Root Port of PCI Express Root Complex 3z#F INTA. INTB.
INTC. INTD
X5 64-bit Address MSI dhif

SZFF MSI thiif 4% Multiple Message Capable:1.2.4.8.16.32 1 Vectors
2 ¥5 Per Vector Masking Capable

TE—— X #EE Table Size . Offset 5 BIR

51 X

Y #EHE PBA Offset 5 BIR
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13.3. IR
13.3.1. REPCEIPE

PDS R /5, EFFHM PCIE IP, FHRUT HB=MK:

PCIE IP XX 4: 6_IP_setup_packet\ips2l pcie_gen2_v1_2c.iar
) > kEEE > (D) > ziguandemo > MES2L100Hv2 > MES2L100Hv2 >  6_IP_setup_packet >

@ == == ==

LE ips2|_pcie_gen2 v1_2ciar

PG2L_IP.rar

13.3-1
IPZELE FEE TEFEAR\03 IPZLREESEERFER

) > kesB& > (D) > ziguandemo > MES2L100Hv2 > MES2L100Hv2 > 1_Demo_document > 1T E/{SFRE

B ® W NHE- ===
01_PDS=EHESF.pdf
02 PDSHREFREZM pdf
|03 PSS ERMER pdf
04 PDSEmodelsimEra e pdf
| 05_FPGASCPLDRI FEESEL. pdf

13.3-2
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13.3.2.  PCIE &&&itHlE

FTF PDS 44, #E I 72 pcie_test

P

D Project Directory

, RFW T B4R, $TF IP Compiler;
olelm < & |* R m

untitled

Usage Summa

~Besource Utilization By

@ IP Compiler 2022.2-5P6.1 - Pango PCI Express (1.2¢) (on DESKTOP-50P54Ks)

File

cttaX |20 2|8

View Project Help

= (3 pistributed RAM
-4 Distributed FIFO (1.4)
-4 Distributed ROM (1.4)
4 Distributed Shift Register (L.4)
4 Distributed Simple Dual Port RAM (1.3)
$F Distributed Single Port REM (1.3)
=03 pry
| 4 DRM Based Dual Port RAM (L.9)
" ff DRM Based FIFO (1.10)
{5 DRM Based ROM (1.8}
" ff DRM Based Simple Dusl Port REM (1.10)
4 DRM Based Single Fort RAM (1.8)
= (1 Multiplier
4 Accumalator {1.5)
- 4fF Multiply-Accumilator (1.5)
-~ dfF Multiply-Adder (1.5)
“4iF Simple Multiplier (1.5)
&-@ prr
S PLL (1.4)
@ system
& @ bR
=@ sofc
© f DDRS Interface (1.10)
4 DDR3 Interface (1.14)
& £ Fer
B R ar
2@ R
L R
£+ msste
o fiF BSST (1.9)
& (1 pcte
[&
=3 Tools

(1.2)

(1.2)

E g Find:
* I0 Summary
: 0 Report Project Name: pcie_test
Pinout Report Project Version: Talan

Part: PG2ZL100H-6FEG454
i~ Settinga Top Module:
Design Fi Read
E g = Design Target: normal
Runtime & -
- Megsages Project Location: D:
Lhealon Total CPU Time: 0h:0m: 0s
ettings
~Constraint Files Bead Total Process CEU Time: Oh:0m:0s3
~TDegpirese [Tga0e SImma =i
Resouree: Tsane Summary Total Real Time: Oh:0m:0s

13.3-3

Pathname D:\ziguan_demo\pcie_test\pcie_testhipcore\pcie_test\pcie_test.idf
—_————

an_demo/pcie test/pcie test

e ]

B R coscone
\

- IP
Neme  BCI Express
Version 1.2c

Vendor Pango

Information

~Part (DS settings)

Family Logos2
Deviee PG2L100H
Package FBG84

Speed Grade -

Qutput

Initializing ...

13.3-4

%&$F PCIE IP, B/, A5 =5 Customize;
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# PCEREAED: RIFALKIREE lane £, 0ikZE X4, EESE M, oS ETHE:

1.2

PCI Express

PCIe Basic Settings

Logos2-PG2L100H-FBGG&TE——6

Device Type PCTI Express Endpoint
Maximum Link Width I 4
Reference Clk l 100 Mz l

Humber of AXI-Stream Slave 3

‘\f Upconfigure Capable

/| Enable Lane Reversal l

Disable Scrambling
v Dynamic Configuration for ECIe
Enable Receiwve Queue Management
»/| Enable Debug Ports
n/| Enable Configuration Out Ports

Enable Credit Ports

13.3-5
EEFENE, EESME L Enable Lane Reversal, ZNE 5% PCIE SLI 5,

Maximum Link Speed

@ Customize IP - Pango PCI Express (1.20), Instance peie_test
Gan re Cutput
Symbol & x
PCI Express 1.z
~BCIe Basic Settings
Device Type
Maximum Link Width x4
LR B b A e BT
Reference Clk 100 Mz
Mumber of AXI-Stream Slave 3
e /| Upcontigure Capable
A/| Enable Lane Reversal
Disable Scrambling
[ &/ Dynamic Configuration for ECle
Enable Receive Queue Management
by /| Eneble Debug Ports
/| Enable Configuration Out Ports
Enable Credit Porta
™ e Settings
Vendor ID 0755
o Device ID 0755
Revision ID 00
e Subsystem Vendor ID 0000
Subaystem ID 0000
~Class Code Settings
Base Class Code 0s
Sub Class Code &0
Programming Interface 00
|Ready

Logos2-PG2L100H-FBG676--6

BCI Express Endpoint

Maximm Link Speed

Range "h0-FFFF
Range 'h0-FFFF
Range "h0-FF

Range 'h0-FFFF

Range 'h0-FFFT

Range'h0-FF
Range'h0-FF

Range'h0-FF

&T/s

13.3-6
Hig & o] #F2IA, = Generate £ 5% PCIE IP,
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XAKRIRE, RILEEEZEITH Example Ti2:
Xxxxx\pcie_test\ipcore\pcie_test\pnr\example_design

FExxxx EECEMNER, FEB pcie_test REFHEHNEEREEEN.

D > Efs > (D) > ziguan_demo > pcietest > peietest >[ ipcore > pcietest > pnr > example_design >
B B W Nas =

compile

constraint_check

device_map

generate_bitstream

ipcore

log

logbackup

place_route

report_timing

synthesize
[ datawt
[ impltcl
multiseed_summary.csv
[ pango_pdie_top.backup_1.pds
|&f pange_pde_top.fdc
[ pango_pcie top.pds
=] pdslog
2 runlog

o p73 = f-= f-= .

BREARREN, BREXEHNAR:

I/0 NAME I/0 DIRECTION Loc BANK WVCCIO IOSTANDARD LDRIVE

15 rxpll] | INPUT

16 rxp[0] INFUT

17 pclk led QUTEUT 220 BANEL3 :3.3 :LVCMOS33 (4
18 rdlh link up :OUTEUT :C18 BRNKL3 e o] LVCMOS533 4
19 ref led QUTEUT :E18 BANKL3 :3.3 LVCMOS533 4
20 smlh link up :OUTEUT :C19 BANKL3 R LVCMOS33 4
21 txd QUTEUT (24 BANKL3 1303 LVCMO533 4
22 button rst n :INFUT :c22 BANKL3 S LVCMOS533

23 perst_n INEUT 524 BANKL4 i3.3 :LVCMOS533

24 ref clkn INEUT ‘E11 NOBANK

25 ref clk p INFUT (F11 NOBANK

26 rxd INEUT ‘B24 BANKL3 3.3 LVCMOS533

BUS_KEEFER

AR, & txp[0], txp[1], rxp[0], xp[N|FENESHAFTENR, Hoh txd 1 rxd 250,

RLTANES IPZNAFIER, TH Example BRAM;
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(& IP Compiler 2022.2-5P6.4 - Pango PC Express (1.2¢) [on PC-20200227D0QAD)

File View Project Help

C B X |20l

= @

Cn‘l:aluq Project

IF

= O Multiplier

B2 L

5@: PLL (1.5)
=[] System

= 1 nor
= (1 sofe

=} D HSSTLE
“dmk HSST (1.9)

Ik DEM Based Dual
- 9oF DRM Based FIFD
ﬁl: DEM Based ROM (4.8)

- Jof DRM Based Simpld Dual Po
EEI: DEM Based S5inglg Port RR

“odmf Accumulator (1.5)
dnk Multiply-Accumalatér (1.5)
Ink Multiply-Adder (1.
< dnf Simple Multiplier

rt RAM
.10)

1.5)

‘- dok DDR3 Interface (1.10)

CTITaots
=[] Debug

- doF DebugCore (1.3)

ﬁl: DVIO {1.0.a)

B

\ e R D

- diF Dvie_Jtag Hub (1.0)

Pathname

|1:Eslr.\pcie_r.est\ipmre\pcie_r.est\pnr\exam

Instance Name

LB

'5@ Custi

Hame PCI Express
Version 1l.2c

Vendor Pango

Informaticn

— Part (PDS settings)

Family Logos2
Device PG2L100H
Package FBGETE

Speed Grade -4

Configuration

L

(W)

Jutput

Initializing

Compiling architecture definition.

Loaded 23 devices.
Loaded 97 IPs. (10}

13.3-9
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13.4. XEIR

BREFEWKE flash A, BA KRB B PCIE K&, Al FIFFIREEEE, IRAE PCIE &

%o
A e
T W) EB(Y) EEH)

s B E HBHE =B EX®

~ 8 DESKTOP-ORSLCSS
> =@ IDE ATA/ATAPI 355158
>l m2EE
» [ s
» [0 15ERE
P PRERIKENER
> S TERETSHIRE
» = FTENEAE
> @ B0 (COM ] LPT)
>
>
>

W B
[
[ s
v P Bigs
i PCI AreslE

i wiae

B weebiat

i 5. LTRSS
) EiFnErEsaE

§ ERETaEE
5 FsEms

o miaE

WOW W W W W v

Win TRE% HiZIR&ERN T,

13.4-1
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