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SERE 4T

1%SCEeFI A SWORD4.0 Y HOMI fSTE N H i 0, B 5MERIEIERY HOMI SRS
SR NGEEIEFEFAHLS HoMI B/R88, 1ZSL0 N EAC BRI IHRE
=

> WFFEE, BALEMITHER 10w,
> WFHME, BALIEFNTFER 10 S,

1.1 ik

HDMI X £FR High Definition Multimedia Interface, E—MEiEWESEMAREO,
BRTIRGE, EEICARM, TRINER, BRERS, FiRBEUNEFIES
TR ENSRIR _E N FRIFE R, SWORD4.0 _EEBE—R HOMI I NIZEOF—I&
HOMI Bz, HA HOMI BN ESSHFNRE D HHERJI 1600x900P@60HZ,
HOMI S SHIRE D HEER/Y 1920x1080P@60Hz,
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1-2 HDMI R34k

1.2 SEEB#R

ASCISAY B 79 SWORDA.0 BEAZIE EHBTE HDMI B7~E8_FiEid SWORD4.0 Y HDMI 48
ANERWETBRER, HEPEESWT/ Mo

1. 640x480@60Hz VGA;
2. 800x600@60Hz SVGA,
3. 1280x720@60Hz HD;
4. 1600x900@60Hz HD+;

*3F . HBHE https://en.wikipedia.org/wiki/Graphics display resolution

1.3  SCIO&H
* 11 SWEH
el RFR HE LA
SWORDA4.0 1
HDMI SR 1 WEICA HDMI B/ 6T E
B 1, HDMI #iH/7 HDMI 4289
MERAN TN
# HDMI #2080 F a3 1
HDMI {574, 2
Vivado Design Suite 1 R 2014.4
= MO 1P 1 repo.zip
bl | &% % 23 [ 7
XINGDENG I/;:Abl: FEAASI 10 5256 |;;l?)ﬁ:!#;Ala-||v|c3-001 1.2 70f40
Joseph Xu 2019/2/14 Ay

Copyright © 2019 XingDeng, Inc. All rights reserved.



https://en.wikipedia.org/wiki/Graphics_display_resolution

LR ERERARAE] Labl: EAYYL 10 LI

1.4 SCIRJRIE

4/]

1L HIERZ S VA N EIRTR
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WiBE: ASCEE R HDMIE NIRRT HEE=F05 B AARY 2 HEE=ER

B 13 SNERREE
SEISFIAET 2 4 1P SRECHL HOMI S NFD HoMI 4t AYEIFREB73< : DVI2RGB, RGB2DVI,
IP ERIEEIN N ERT:
dvi2rgh 0
s N[ ||| <= v0s boc [|[F—— moc
RefClk R6B<: ||F——

clk wiz 0 aRst n PixelClk

pRst n aPixelClkLckd p=
svs_c1k200 D—" d5CLK INL D clk outl

resetn [ resetn lockedf= DVI [to RGB Video Decoder (Sink) (Pre—Produftion)

Clocking Wizard

rgh2dvi 0

——|]] <o

aRst n  TMDS b |—D’mns ouT

PixelClk

RGB to DVI Video Encoder (Source) (Pre-Production)
1-4  HOMI M Nt B3R 4 AE (R
T ovi ¥ HOMI ARERRMBE SEBET TMDS (55, IXE— PRt iERREH
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b B EZ3 [ 7
. Labl: FEAKAN 10 S5 XD-LAB-IMG-001 1.2 80f40
XINGDENG = rET
Joseph Xu 2019/2/14 nIt

Copyright © 2019 XingDeng, Inc. All rights reserved.



LR ERERARAE] Labl: EZAMM 10 LI

(It DVI2RGB IXA 1P B EFR RS IS A AS R BR TR SELIR A R RATTE T AY
GBREIRES, EPRENMEEA— 24 BRI THFIEIERT, RIEMNFHREL

HIEEMUSE (DE) FIELES (KFREE Hsyne, EEFZS Vsync).,

dviZrgh 0
DDC= "
DDC SCL T —
DDC_SCL_Op  —
" =TMDS DDC_SCL_Th  —
— pTMDS Clk p DDC SDA 1 |—
— PTMDS Clk n DDC_SDA_Op  —
= pTMDS Data p[2:0] DDC_SDA T
= PTNDS Data n[2:0] repe= ||
={RefClk vid pData[23:0]p> =
=Qalist n vid pliSyncp —
«QpRst n vid pVSyncp —
vid pVDEB —
PixelClk
aPixelClkLekd jm

/
W1 to RGB Video Decoder (Sink) (Pre—Production)

& 1-5 DVI2RGB IP
1% IP Nim S S E XN TR

& 1-2 DVI2RGBIP igO%IFE

RefClk I 1 200 MHz reference clock.
Asynchronous reset of configurable polarity.
aRst_n | 1
Assert, if RefClk is not within spec.
Active-high reset synchronous with PixelCIk.
pRst_n I 1
Configurable polarity.
TMDS_CIk_p [ 1 TMDS Clock Channel.
TMDS_Clk_n I 1 TMDS Clock Channel.
TMDS_Data_p I 3 TMDS Data Channel 0.
TMDS_Data_n I 3 TMDS Data Channel 0.
Display Data Channel clock signal.
DDC_SCL O 1
Optional.
Display Data Channel data signal.
DDC_SDA 10 1
Optional.
Pixel clock recovered from the TMDS clock
PixelClk O 1
channel. Driven by BUFR.
pVDE (0] 1 Video data valid:
B BT EZ RS
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553 Yalz) BE
pHSync (0] 1
pVSync (@) 1
pData (0] 24
aPixelClkLckd (0]
SerialClk (0]
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SX
e 1 = Active video.
e 0 = Blanking period.
Horizontal synchronization video timing
signal.
Vertical synchronization video timing signal.
Video pixel data packed as RBG.
Active-high asynchronous locked signal for
PixelClk. When low, PixelClIk is lost or not
within specs.
Fast clock, toggling at five times the
frequency of PixelCIk. It is used internally for
deserialization.
Provided optionally as output for advanced
use, like clocking an RGB2DVI core. Driven
by BUFIO.

M RGB2DVI X IP BRI R R EIRIRIRISIARISHI T VLR TMDS (55,

rgh2dvi 0

e
=

= Ppvid pDatal23:0]
— Ppvid pHSync

— Ppvid pVSync

— Pvid pVDE
“QaRkst n
==PixelClk

ms= |||

™DS Clk pp —

T™DS Clk np —

TMDS Data p[2:0]p> je==
TMDS Data n[2:0]p> fe==

-
RGB to DVI Video Encoder (Source) (Pre—Production)

& 1-6 RGB2DVIIP

1% IP BR[OS SEM I R

% 13 RGB2DVI IP #O%%

553 pE EE

SerialClk I 1

aRst(_n) I 1

2N
Optional fast serial clock. Has five times the
frequency of PixelClk and are phase-
aligned. Can be generated internally.
Asynchronous reset of configurable polarity.
Assert, if PixelClk and SerialClk are not

within spec.
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553 ha EE SX
Clk_p @) 1 DVI Clock Channel.
Clk_n O 1
Data_p (@) 3 DVI Data Channel 0.
Data_n O 3
PixelClk I 1 Pixel clock.
Video data valid:
pVDE I 1 * 1 = Active video.
» 0 = Blanking period.
oHSyne | : Horizontal synchronization video timing
signal.
pVSync I 1 Vertical synchronization video timing signal.
pData I 24 Video pixel data packed as RBG.
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2. SRR

AERHFEERINATE Vivado 2014.4 RIIAES FFoptie, BMHORNE, (FHIRIRE

M i BB THRIE.

2.1 BEHPR

B35 Vivado 2014.4, SAIGTEERE T “Create New Project”, BIETIE,

SN ERf7R

#L Vivado 2014.4
File Flow Tools Window Help

VIVADO! o s

Quick Start

B LR
- ?} |

&, = =

Create Wew Project Open Project Open Example Project

Tasks

&

Manage IP

Information Center

i.'ui ii

Quick Take Videos

Tocumentation and Tuterials Release Notes Guide

& 2-1 Vivado FRIEFHITIE
R mSE O ST Next #4448, W0 TFERTR:

4L New Project

Create a New Vivado Project

VIVADO/

To continue, click Next

This wizerd will guide you through the creation of a new project.

To create a Vivado project you will need to provide a name and a
o = ooe moos Slon [0 oo el coedsy @n Gps o
flow wou' 11 be working with. Finally, wou will specify your project

¢ Back finich

222 QIEFHIRERSED

b B EZ3 [ 7
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3.

EEAEOREMALER, TERSMEXER, RN MERIES (FR:

(=T

RPN LR,
Project name: lab1l
Project location: D:/ImageLabs

Create project subdirectory: 4Ji5
R MRFMEE Imagelabs XPMBR, i581781E—
IHESSRE RN N EIF7R, AT Next 4842,

BEEERUTMERIES)

4L New Project
Project Heme

Enter a name for your project and specify a directory where the project
data files will he stored

[1ak1

Project location] |D:/ImageLabs I
[ create project subdirectory F 2

Project w1ll be created at: D:/Imagelabs/1abl

Project name:

¢ Back

4

Cancel

23 TiEmaMERERE

EE IR T IESEAY, %82 RTL Project, F£4J1% Do not specify sources at this time,

mh Next 4842, W TFEIF:

#L New Project

XINGDENG

*

Project Type

Specify the type of project to create. '

RIL Project

Tou %11l be able to add sources, create block designs in IP Integrator, genmerate IP, run RIL

analysis, synthesis, implementation, design plamning and analysis.

Do not specify sources at this time 1
O Post—synthesis Project

Tou w1ll be able to add sources, view device resources, run design analysis, plamming and

implementation.

Do not specify sources at this time

@] 1/0 Planning Project

Do not specify design sources. Tou will be able to vier part/package resources.
@] Imported Project

Create a Vivado project from a Symplify, ¥ST or ISE Project File. 2
@] Configure an Example Embedded Evaluation Board Design

Create a new Vivade project from a predefined IP Integrator templatefldesign.

< Back Finish Cancel
A 32 =] 1
2-4 EFTIZHRE
) B [k 7
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5.

6.

7.

£ Default Part TUEHZERU MEEIEE BIRes
Product category: General Purpose

Family: Kintex-7

Sub-Family: Kintex-7

Package: ffg676

Speed grade: -2

EERSTERRHFIZRPTITRY 3 PDEISHIERE xc7k325tffg676-2 XS, PAIEMR

o Next 4£4%, WNTEFR:

#L New Praoject
Default Part

Choose a default ¥1linx part or board for your project. Thiz can be changed later.

S xeTk325tff=676—2 ==
@ xcThal0tFF676-2 676 400 254200 208400 795

3

{ Back

Select: | Parts [ Boards
4Fi]lter
Produgt category: |General Purpose - Package: ffz676 -
Family: |Kintex—." - Speed grade: |2 -
Sub—Family: |Kintex—." - Temp grade: 411 Remaining
1 Reset All Filters
Search:
Available  LIT . Block
Part I0E= Elements FlipFlops FAM: D5P=
@ xeTk160tff 26762 400 101400 202800 323 600

200 Ja03a00 __Js07600

1540

> O

Cancel

2-5 EFJBHBS

£ New Project Summary TRHEIE &M Finish SSRHT LIZAICIE , A0 FEIFfN:

#L New Praject
New Project Summary
(D A new FIL project named ‘labi’ #ill be created

(D The default part snd product family for the mew project
Default Fart: zeTk325tffghiT6-2
Product: Kintex—7
Family: Kintex—T
Package: Ffe6T6
Speed Grade: —2

VIVADO!

To create the project, click Finish

< Back Hext

Cancel

X

2-6 =i Finish SERR T2 0IE

EERIFNIERNI— 1P EE (repo), ALFEAIE Vivado EFREHAMZ

XINGDENG

il [ E7 e
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Zmth Project Settings, ARTERHAVISEEOFIEIR P 1N, FEMAT Add

Repository, EEAMIIEU TFEIF:

g“‘ lab1 - [D:/imagelabs/lab1/labl.xpr] - Vivado 2014.4
File Edit Flow Tools Findow Layout Vier Help
AR D0 RBR X P DY D K L G |Sefult Layout B & 2.2

avigator « Project Manager — labl

4L Project Settings

Ir

. 1
sttings _’ ‘ﬁj Repository Manager | Backager

ﬂ_—} IP Cataleg alert you to the reason

IP Repositories
4 TP Integrator
¥ Creste Elock Design
¥ Open Elock Desien

& Generate Block Desien

4 Simplation
3 Simulation Settings
(@ Fun Sinulation

4 RIL Analysis
> @ Open Elahorated Design

4 Sinthesis
@ Synthesiz Settings
® Run Synthesis

IP in Selected Repository

4 TImplementation
5 Inplenentation Settings Add I,

P Run Implementation
> ¥ Open Inmplemented Design

General (@ add directories to the list of repositories
"' Language Templates P IF to a selected repesitory. If an IP is

* OEF Tt

N Open Synthesized Design Cliek *Add Repositary

Refresh AlL

to =dd an TP Repository

Refresh Repository

Tou may then add additional
disabled then a tool—tip »ill

Bre-2

> |+

ailable bl

1+

THS

Apply

I§I 2-7 i&ﬁ /IJ“m] |PE‘:I=

8 . IXBIRAISERRIERITFA repo.zip [EAEMEEEI TE LB R D:/Imagelabs

F, WNTERR:

R MRRZEE, SIRBIEEEFN, MRE vivado RIEMRAGSE, iR

= EEISIU I‘“§E E1E 1P EERITERNLE.

| Imagelabs
i == =}

5 s IP )
= BEF

» |HFERE » EHEEESE (D) » Imagelabs

258 EErsk: 2R
7 TEERE
- EE lab1 2018/2/27 E55... =
3 F= " repo 2018/2/27 ERB.. =
=4

& 2-8 IPEXHERMNE

9. IZEFNIE IPRepositories XITHIEFIEFENINIRTF repo IER, 2AIS

5Shk IP EERUANI0, G0 FERT:

= h Select

il [ E7 e
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[y

4L IP Repositories

b
Recent: |01 D: /Imagelabs/repa - ? '!h | £ é;‘_, (7] @ x J Z 5
Directory: |D:\ImageLabs‘repo
-t ~
.
+ *
o g g
’=_, Findewsl0D (C:)
| RS (D)
9 d ImageLabs
1ahl
"
W
(]
==

10 .

2-9 IEIFIPERNME

XAJ Vivado BB repo BRARY IP 3EF, WNNRIEFHBTIR, BEEIPF

FHERIPHEFR, A, FIAS, WTEF, M OK ek IP AR

nn:

4L Project Settings ¥
_ TP
@ Repository Manager | Packager
Gemeral (D) 4dd directories to the list of repositories. Vou may then add additional
’ IF to a selected repository. If an IP iz diszabled then a teol—tip will
@ alert wou to the reason
Simulation IF Repositories
d: /Tmagelabs/repa (Project) +
Synthesis
1+
4
Implementation
P
1010
Bitstresm
IP | Add Repository. .. | Refresh All
IF in Selected Repository
DVI to RGB Video Decoder (Sink,) (digilentine. com:ip:dviZrgh:l.7) +
FGE to IVI Video Encoder (Sowrce) (digilentine. com:ip:rgh2dvi:1.3) —
RGE to VGA output (digilentine. com'ip:rgh2vga:l.0)
Refresh Repository
*. 0K Cancel Apply
2-10 1P EEHREY IP FIRE IR
e |t 5 223 [
. y IS a4
. Labl: JEAMM 10 SL5 XD-LAB-IMG-001 1.2 160f40
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11 . 1 Vivado FHRERIAMILI=rTE Cre

BB EA design_1, (RIFAE,

ate Block Design, ZARTERHAVE 8L
BiEmRiE ok, BNIREUTEFR:

IP Integrator

= —1
44 Create BElock Design

L .
Open Block Design

Pleas

"W Generate Block Design

Simulation

“ Project Manager : A E % » Oﬁ z E
s Design Sources %
@ Project Settings B Constraints
Oﬁ bdd Sources E| 7Bimulation Sources
:';J Language Templates - E sin
g: IF Catalog
a gL Create Block Design >

Design r* design 1

e specify name of block design

. ) ) Directory: @ <Local to Praject> -
@ Simulation Settings
"J:lﬂﬂ Fun Simulation Specify source set: | Design Sources -
4 BTL Analwsis
y E|a‘ Open Elaborated Design Sﬁ Cancel
4 Sinthesis

2-11  GIEERLIEIT

12 . 7E Vivado F5RMEHAY Diagram F&E [,

R Add IP, PAIRTEIRERI=IIA

dvi2rgb, TEZ55R+#=XXF DVI to RGB Video Decoder (Sink), 7%/ DVI2RGB IP,

BTN FER7R:

Block Design — design_1 1 x
Design —_Ouw x IoDiagram X Ov =
a I |E = 3| & designt
% design 1 | @ Thi= decign is empty. To get sterted, Add TP fram the satalag
[y
& Searchs O dvizres < m—1
f& Name Vo
“ i entinc. com!ip: dviZrgh:1. 7
&b Sources El Design | ™0 Signals fﬁ’ 3
Froperties N N -
i) it
g
o]
@ < > O v
o < Select and press ENTER or drag and drop, ESC to cancel >
2-12 %50 DVI2RGB IP
13 . =ZEIREERIIARIN RGB2DVI IP, T Diagram FEHAMNAMIALE, R Add
P EFR, AEEEZEERA rgb2dvi, EL5RI=XT RGB to DVI Video
Encoder (Source), il DVI2RGB IP, EE/NMIFEUI NEIFf~:
Tl [ Fiz 23 [7
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<

2]
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