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> B Open Synthesized Design +
., Click “Add Repository’ to add an IP Repository. -
4 Implementation
Implementation Settings
[» Run Implementation hdd IP. .. Refrezh Repository
> B¥ Open Inmplemented Design
4
Program and Debug o Cancel seply
@ Bitstream Settings B
< > O

¥ Generate Bitstream ”

2 Tel Comsole | ' Messages | 0d Log | 2 Reports, 3* Design Runs

@ Oven Hardrare Wanszer [
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EXNEIEFHLE] D:\ImageLabs BFE, Bi%EIE FPGA-Image-Library-Pubulish,
£ ctrl $#, [RIATIZESRE repo, RATH Select, BT %zlll]'FlFﬁT

FAV =i

#L IP Repositories

Recent: | |1 D: /ImageLabs ~ TOE A EEXPIS

Directory: |D:\ImageLabs\FPGA-TmagingLibrary—Publish
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4L Praject Settings X

IP

=1

Repository Manager | Packager
General (D Add directories to the list of repositories. Vou may then add additional
IP to a selected repository. If an IP is disabled then a tool—tip will

alert wou to the reason.

Ll

©

Simulation IP Repositories

d: /ImageLabs/FPGA-TmagingLibrary—FPublish (Project)
d: /ImageLabs/repo (Project)

\ 4

Synthesis

1+

v

Ipplementation

Add Repository. .. Refresh All

1010|
o0

EY

Bitstream . .
IF in SeMEted Repository

Foardinit AT w10 (dtysky
LolorBin2Channels_v1_0 |
PolorGray2Channels vl 0 |
PolorRGEL16t0RGE24 v
DolorRGE24t0VGA_v1 0 |
PataCombin?_v

PataCombing

Patalelay.

LR

Fin2Channels:1.0)

rOray2Channels:

moe: F-T-L:ColorRGE16t0RGE24:1.0)

User Datalembin2 1.
:User:DataCombin3:1.0)
mage:Datalelay:1.0)

o llec Toeooplicd 1 0] &

Add IP. .. Refresh Repository

— 0k Cancel el
3-9 1P EHH IPFIRMER
BEETTE Vivado FRME =TS Add Sources Blix, 1E3RHAIE O9i%E3E Add or create

design sources, mth Next 484E, SFEU TEIF:

A 12b13 - [Dy/Imag 3 ado 2014.4 - O

File Edit Flow Ioels Tindor Laveut Liew Help

Ao Bl X P D> XS K| LG [Boeful: Lo e ® Ready
Flow Navigator <« | Project Mamager — labi3 x
A= Sources — 02 X | [EPreject Summery X 0w x
AMlaZ S et R < : @
T — : = 7| Project Settings
Design Sources &
@ Project Settings Consaraints Project nams Labis
& 4dd Sources 57 Simulation Sources Project location: D:/Imagelabs/labl3
() e B ) sim_1 Product family:  Kintex—T
. 2
LF 17 Catalog JL Add Sources xr
4 1P Integrator
i Add Sources 7
7% Create Block Design =
B 0o Bluck Desion Hierad This guides you throush the process of adding snd cresting
a4 sources for vour project
W cenerate Elock Desien e
Propert .
4 Sinulation (O Add or create constraints
PN lis
Simulstion Sstvings Add or creats design sewrces
B simlasi : @add dasi
@ simdavion @M = o Sl cmes
4 FIL fnalysic O add or creste ISP sources *
b 5
R (@) i Pl bt s ble becanse it has ¢ been run v
>
“ Symthesis O #dd existing T8
5 Seathesis Sattings Design e
b@““" Symnthesiz A #S  TBYS  Failed Routes  LIT
> B 0pen Synthesized Desien = E[\/|\/! DO’
4 Inplementation b : To continus, click ext
) Ioplenentation Sertings >
[ Run Inplementation I\ g
o » ¢ Back Binich Cancal
B 0pen Tnplensnted Design =
« ot Page
9 Bormr ool B &+ T
) Bitctrom Settings 1
¥ Generate Bitstrem o s = 25|
> @Y Ouen Hardusre Nanager = [ Tel Consele | ©Messages | B Log | (2 Reports’, 3> Design Runs
HE/ SRR EIEIRE
%] N IR
3-10 ARy
S . . J—
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— e = —
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#L Add Sources

X
Add or Create Design Sources
Specify HIL and metlist files, or directories contsining HDL and netlist files ‘
to 2dd to wowr project. Create a new source file on dizk and add it to your
Index Neme Library Locatien +
-

Add Dir Create File. ..
Scan and add RIL lnclu‘ Add Files ‘
Copy sources into proj BIHD AT == SIS TE S
e e e
¢ Back Next > Finish Cancel
3-11 AR

SRRSO, $#Z2 D:\ImagesLabs\source\lab13 3Z{43Z,

5, Eﬁ,mlﬁlimﬁl&%ﬁbﬂ

FEANEIRAY 3 N5k

File peme MIMI_ProcessPipe. v’ matlab720p60_pixst

Files of type: ALl Design Source Files (vhd, vhil, vhf. vhe, v. vf veri

vh b svh edn odf odif, nge sv, svp bem mif. olf dep wefg) Cef

B 312 EBEAMNEITH
RRTEXHRIIEOTLIER 3 NHHGRIN, ARDik

project, fAdh Finish FEAKSHANIN, TN FEIRf:

A Add Sources

Copy sources into

x

Add or Create Design Sources

Specify ML end netlist files, o divectories centeining DL end netlist files, to add to your project. Creats o '

nvsnur:eflnndland add it to your project

Index  Name +

1 HDMI ProcessPipe -
¥ 2 mtlb U))Gl)_p streemZvesa_timing.
@ 2 ves: i

&l 3-13 s Finish ﬁ%w)&m\\ﬂuiﬁt
B2 vivado ERE, ATLUABZININIFIIRE— RERITX G, HPea 77—

P ANRIHER, B—EEREEETNE TR SHIER, RIBIZERE 1P R0

3 B 25 [
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TP, TEREAFE S, =5 vivado EFERY IP Catalog, JAGTEMAHAYE
Z=i=th, B dvi2rgb, TEEZRERSER DVIto RGB Video Decoder, 1T E]
Fi:

;':“, lab13 - [D:/ImageLabs/lab13/lab13.xpr] - Vivado 2014.4
File Edit Flow JIools Xindow Layout Yies Help

A2 M RERX 9D XS X XL G Bdefault Layout e RN ®

Flow Navigator « Project Manager  1abl3

Q= Sources - 02 X I Project Summary X LFIP Catalog X

4 Project Manager = Zie:ijm S:uifis K 5 = .)J Search dviZreb - «mat}\)

wbe | Name AXT4

% Project Settings 1 » =

G Add Sources 21 - dvi2rgb 0 ]

o) @P1 - vesa2pixelstream ] Sk

Li Templ

¥ CARGIAES. Sowp_ ek 2 U5 - Pixel Stream HDL | Model :%\

1—’ IP Catalog <gemm 2 ¥ P2 - pixelstresm2vesa 7POp60_g %

U2 - rgh2dvi_0 ¥

4 IP Integrator 44 Constraints

% . oi 3l g s ©

#1; Create Block Design < >0 23

B¥ Open Block Design Hierarchy | Libraries |Compile Order @

Block Design & Sources | ¢ Templates

3-14 M 1P EEFRRN IP
XWHIXA™ 1P, Vivado Eﬁtlji?IPE’JEEEXﬁﬁE RN TN B TERE, F=

i OK 5ShRk:

{F customize IP X

DVI to RGB Video Decoder (Sink) (1.7) ‘

il Documentation [ TP Location [J) Switch to Defaults

[Shor disshled ports Component Neme dviZrgh 0

-
[] Enable IOC ROM ‘—o

[JEnshle zerial clock output

[ Add BUFG to PixslCLE ‘—e

[J Resets active high

TMDS clock range

(0) »=120 MHz (1080p)

y i (® < 120 MH= w
pRzt_n aPixelClkLclkd)

Preferred resolution

@) 12802720 ‘—o

() 1600x800

O 1280x1024

O 1920x1080

3-15 B & DVI2RGB IP

EESBE— P £RSUEFEDL, mib Generate k4L, WITFERTR:

ol B EZ5 [
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#L Generate Output Products >

The following output products w11l he
generated. ‘

Preview

a EI£F dviZrgh_ 0. xe1
&= _1] Instantiation Template
[=— _1] Synthesized Checkpoint (. dep)

[ i , , ,
=S| Sl Behavioral Simulation

=

Generate Skip

& 3-16 &7 Generate %A} DVI2RGB IP

AR BHRYREN, <& oK, W TFER:

ﬁ"’ Generate Output Products

=

Out—of—context module run was launched for generating output pru:n:].ucts.

3-17 B OK #A IP HEETHEE R

ERERFERIITIE, £ P Catalog BIEZI=MIN rgb2dvi, FHINEEZREER RGB to

DVI Video Encoder, #{TECE, TR TFEFFI~:

T Project Sumary X  LFIP Cat 4 | T
*D Search: reh2dvi w (1 match)
Z Name * -7 AYT4
% = I“ Video & e Processing
& ..... “4F BGE to DVI Video Encoder (Source) w
i
,
W
@
B
3-18 fEIP FEF?%%% RGB2DVI IP
V7 | XIS | zs | v
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RGB to DVI Video Encoder (Source) (1.3)

I:‘ Show disabled ports

1F customize IP

ﬁ]]ocumentation L IP Location kg Switch to Defaults

Component Hame |rgh2dvi 0

[ Rezet active highw

] Generate SerialClk internally from pixel clock.

<0

(0 »=120 MHz (1080p)

MMCM/PLL

(O macw | @) PLL

TMDS clock range

®) < 120 MHz (720p)

e—b Canel

X

<+

3-19 H¢E RGB2DVI IP

EESHEH— P ERSUEIEDL, /mib Generate $k4E, WITFERTR:

#L Generate Qutput Products X
The following eutput productz will be

generated. ‘
Preview

[-§ Ed_-} rghldvi 0. xel

= [l Instantiation Template

'f [ Synthesized Checkpoint (. dep)

&| [ Behavioral Simulation

| gut—of—Contextvngs. - |

Skip

B Generate % A, RGB2DVI IP

Generate

[ 3-20

R EHRYREN, <d oK, W TFER:

4L Generate Qutput Products *

S
|
"Y' Out—of-context module run was launched for generating output products.

[

3-21 S5 OK #A IP M EE R

B, BINBESHTEMSASBS THSALFN, BEE— MRS
AY: Pixel_Stream_HDL_Model, ¥ TNEFf*:

g

|t 5 23 [
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Project Manager — lahl3

Sources — 0O » X
» 05 phg | md » 7
QIS Wt 2E
= 'Design Sources I ~
¥ HDMI_Passthrough (HIMI FrocessFipe =
E AU - dvi2rgh 0 (dviZreb 0. xci
;---"EP vesaZpixelstream (matlab720p60 vesalpixelstr
Al - Pixel Stresm_HIL | Hodel
é---v’? P2 - pixelstream@vesa 72 2
H-4AFEm - rgh2dvi_0 (rgh2dvi
#-{=) Constraints -
< ToT >

Hierarchy IP Sources Libraries |Compile Order

£b Sources | V Templates

B 3-22 &I MATLAB 4 BRI
TEENHAS ZBITE MATLAB L ERIEIERELA AT HOL IRRIBRIIESE, £
Vivado =R H 5 Add Sources [BlfR, EEHAIE %R Add or create design
sources, Ay Next 4%, IIFEIN NEFTR:

P!
mile Edit Flor Tools Kindow Leyout Vier lHelp Search commsnds
AR ool X P DB S XK I E [ Eefult Layout b £ Y Ready
Flow Navigstor “® Project Manager — labl3 X
Q= Sources - O x L Project Smmary X |LFIP Cataleg X O =
~| | @ =0 o) ot 3
- aZs wat R 3] Search: [ Q- rebzavi (1 mateh)
4 Project Mamager -
B oo ) = Design Sowrces (1) = — .
At ShEs @ u HOMI_Passthrough (HINI Fro ) (3 = HiIE
BY add Sources L UL - dvizrgh 0 (dviorg |55 User Repository (4 /Insselabe/eens)
Q - vesaZpixelstrem (mstl ssapizelstres | [EE|E) [ Video & Inage Processing
V Lenguege Templates - Pixel_Stresm HDL Modsl 3\
1F 1p catalog — pinelstrean@vesa (matlab720p60 pixstrem2vesa. { |
4 TP Integrator nsee| o Add Sources x
3 create Block Design =+ Simula
s 80 si Add Sources
W 0pen Block Design .
8 Conerece Tlock Design £l This guides you through the procsss of adding and cresting sources
Hierarchy | for your project
4 Sinulation &b Soure
) s Gz = 1 OAMd or sreate constraints
a 2 opertig N=
Run Simulati 1 .
un Simulstion + + [l @ Add or create design sources
4 RIL nalysis 1F RGE to V] (O Add or ereate simulation sources (Source) ~
y -
[~ Open Elahorated Design Version: (O Add or ereate DSP sources
D ¢ B video input
4 Synthesis escrirtig @O i [l T somms L o .
5 Synthesis Settings Riaime O Add existing IF =
$ Run Synthesis
4 Design Runs P _oOe x
> B 0pen Symthesized Desiom -
| Hame A THS  TPWS  Faile
4 Inplementation =0 a3a To contimue, click Fext
B Toplementation Bettings El
; 5 0ut
[» Run Inplenentation v < Back Fnn Cencel
> ¥ Open Inplemented Design |4| B+ revzavrossymonr YRR mEsTEN CompreT TguzavI
4 Program and Debug Lk > g
&5 Bitsirem Settines = B Tel Console | © Messages | B Log | (3 Report=", 3 Design Runs
{EE/E R R RIS
3-23 AR
FEXHEE NER7:
) E Add Files %0, 30 TEFR
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A e ly £ T = o
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Index

Scan and add RIL include fi

Copy sources inte project

4L Add Sources

Add or Create Design Sources

Hame

Library

Specify HOL and netlist files, or directories containing HDL and netlist
files, to add to your project. Create a nes source file on disk and add 1t te

Location

Add Files Add Directories. ..

Create File...

Add Files

AENHDLIT e E BB R

Add souwrces from subdirectories

< Back

Next »

Finish

g

*

+
t
+

& 3-24

NI

XSRS, $E MATLAB AERLAY HOL (SABRRERYSTASE, BD:
D:\ImageLabs\source\lab13\matlab\hdlsrc\CornerDetectionHDL

BINEIRRIN s, BEREZFESCRGRN:

4L Add Source Files

Look in: CornerDetectionHDL

@ Color_Space_Converter.y

i) @ DATA_MEMORY _blockyv
& DataReadController.v
= @ DataReadController_block1.v
_ @ DataReadController block2v
& DataReadController_block3.v
@ DataReadController blockv
. @ det tracev
@ FIR2DKernel.v
@ FIR2DKernel_blockl.v
a @ FIR2DKernel_block2.v
é @ FIR2DKernel_block3.v
253 @ FIR2DKernel_block.v
@ GateProcessData.v
& GateProcessData_block1.v
@ GateProcessData_block2.v
@ GateProcessData_block3.v
& GateProcessData_block.v
@ GaussianGxv
® GaussianGy.v

® GaussianGyGx.v

Horizontal_Padder _block2.v
Horizontal_Padder block3y
Horizontal_Padder blocky
InputControlValidation.v
InputControlValidation_block1.v
InputControlValidation_block2.v
InputControlValidation_block3.v
InputControlValidation_block.vy

LineBuffer_blockl.v
LineBuffer_block2.v
LineBuffer_block3.
LineBuffer_blockyv
LinelnfoStore.v
LinelnfoStore blockl.v
LinelnfoStore_block2.v
LinelnfoStore_block3.v
LinelnfoStore blockdy
@ LinelnfoStore_blocks.v

@ LinelnfoStore_block6.y

& LinelnfoStore block7.v

@ LinelnfoStore block8.y

@ LinelnfoStore_blocky

& LineSpaceAverager.v

@ LineSpaceAverager_blockl.v

@ LineSpaceAverager_block2.v
& LineSpaceAverager_block3.v
@ LineSpaceAverager blockv

@ PaddingController.v

@ PaddingController_blockl.v
@ PaddingController_block2.v
& PaddingController block3.v
@ PaddingController blocky

& Pixel_Stream_Aligner.v

& Pixel_Stream_HDL_Model.v

@ PushPopCounter.y

@ PushPopCounter_blockl.y

@ PushPopCounter_block2.v

@ PushPopCounter_block3.v

@ PushPopCounter_blockv

& PushPopCounterOne.v

@ PushPopCounterOne_blockl.v
@ PushPopCounterOne block2.v

v 293 RAEDX

LN ELIRNY Recent Directories

File Previes

) D: /InsgeLabs/source/labl3

i

DU e e

> <

File peme:

Files of type

rtical Padding Counter.v

rtical Padding Counter_blockl.v” "Vertical Padding Counter block2 v"

21 "timescale 1 ns / 1 as

fertical_Padding Counter block3.v” "Vertical Padding Counter block. v”

All Design Source Files ( vhd, vhdl, vhf, vho, v, vf, verilog vr, vg vb, tf, vlog vp, vm, veo, vh h svh edn edf. edif, nge, sv, svp, bum, mif, elf dep, wefg) v Canc

v
>

=

& 3-25

AN AR A2 EB HOL XXt

EXERINEN, BEERIRINRISUSE, —HE a1 NUERINEKR T, ARk
Copy sources into project, Zfamth Finish SeAIERYHIN, SR TNERR:
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4. Add Sources X
Add or Creste Design Sources

Specify HDL and netlist files, or directories containing HDL and netlist files, to add to youwr project. Create a ‘

new source file on disk and add it to your project

Index  lame Library Location +,
e i nupzoin. ¥ Xii_UEiMULLILU U./1IMSgeLADS/SOUrCE/1a01/MATLA0/ NALSY C/LOYEr ETECTIONWL
@ 78 RGB2INTENSITY. v xil_defaultlib D:/ImegeLabs/source/lab13/matlab/hdlsrc/CornerDetectionHDL
@ 79 SimpleDualPortRAM_generic. v x1l_defaultlib D:/ImageLabs/source/lsbl3/matlab/hdlsrc/CornerDetectionHDL ' 5
¥ 80 SquareComp. v x1l_defaultlib D:/ImageLabs/source/lab13/matlab/hdlsrc/CornerDetectionHDL 3
@ 81 Vertical Padder.v xil_defaultlib D:/ImageLabs/source/lab13/matlab/hdlsrc/CornerDetectionHDL
@ 82 Vertical Padder_block.v xil_defaultlib D:/ImageLabs/source/labl3/matlab/hdlsrc/CornerDetectionHDL
@ 83 Vertical _Padder_blockl.v xil_defaultlib D:/ImageLabs/source/labl3/matlab/hdlsrc/CornerDetectionHDL
@ 84 Vertical_Padder_block2.v xil_defaultlib D:/ImageLabs/source/labl3/matlab/hdlsrc/CornerDetectionHDL
@ 85 Vertical _Padder_block3.v xil_defaultlib D:/ImageLabs/source/labl3/matlab/hdlsrc/CornerDetectionHDL
¥ 86 Vertical_Padding Counter.v x1l_defaultlib D:/ImageLabs/source/labl3/matlab/hdlsrc/CornerDetectionHDL
@ 87 Vertical _Padding Counter_block.v xil_defaultlib D:/ImageLabs/source/lsb13/matlab/hdlsrc/CornerDetectionHDL
@ 88 Vertical _Padding Counter_blockl.v xil_defaultlib D:/ImageLabs/source/lsb13/matlab/hdlsrc/CornerDetectionHDL
@ 89 Vertical _Padding Counter_block2.v xil_defsultlib D:/ImageLabs/source/l1sbi3/matlab/hdlsrc/CornerDetectionHDL
@ 90 Vertical_Padding Counter_block3.v xil_defaultlib D:/ImageLabs/source/labl3/matlab/hdlsrc/CornerDetectionHDL
¥ 91 det_trace. v xil_defaultlib D:/ImageLabs/source/1ab13/matlab/hdlsrc/CornerDetectiontl v

WW Add Directories... Create File..
FERU IS {fpmititsfyy
[[]Scen and add RTL include fxles into project
M Copy sources into project «
< Back Hext Finish Cancel

B 3-26 MIANRIXHHHKE
XIS, 1 Vivado F5RMERY Source BBEEZ! Pixel_Stream_HDL_Model

FRIEET , A1 FERTR:
Sources — O
AT wE R
El= Design Sources (1)
E}--'-"-_'-:E'.'. HDMI Passthrough (HOMI FrocessFipe. w) (5)

E-LFE Ul - dviZrgh 0 (dviZrgh_0 xci)
W8Pl - wesaPpixelstresm (matlab720p80 vesalpizelstream timing v)
"-'-EIU'S - Pixel Stream _HOL_Madel (Fixel Str am ]'E[II_ _Madel =) iB)
= plxelstreamﬂvesa fmatlakT :':'p"f-"'_pvﬁtrﬂam»"ﬂ-sa timing. )
H--ﬁ'_IUE - rgh2dwi_0 (rgb2dwi_0.xc1)
F-D Constraints (1)
[H-4 Simalation Sources (1)

la
><

Hierarchy | IF Sources |Libraries |Compile Order
3-27 AMERXHERRREILE
EERNIERIZIRIS, # Vivado EFRERT Add Sources EfR, FERHAIEN

Fhy%E3%E Add or create constrains, s Next 2445, IR0 FEIFI<:

il [ E7 e EZERE
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P8

File Edit Flos Iools Hindow Lageut View Help
P B X | P D> XS K LB Sefalt Layour & Y Ready
Flow Navigater % | Project Mamager — labi3 X
QT E Sources — O X L Project Summary X 0w =
A== e R =[— . 2
4 Project Manager = | Project Settings
- Design Sources (1) = .

8 Project Seteings i E HDMI_Passthrough ({IMI P Project name: lab13

@Y Add Souraes LFLIUL — dviZrgh 0 (dvites) ) Project locatien: I:/ImagsLabs/Labi3

:;; Language Templates @ Pl - vesa2pixelstream (matl Product family Kintex—T

LF 17 Catalog

H-LFE T2 - rgh2dvi 0 (rghldvi

U5 - Pixel Stresm ML Model (Pi

P2 - pizelstreamvesa (matl

Project part:

) ' | Tor module name:

1eTk325tff=pT6-2
HIMI Passthrough

4 TP Imtegrator | Consts

1 Simul,

3 Create Black Design
¥ Open Block Design

® cenerate Block Desien

9 Sl
#3 Sinulation Settings
@ Ron Simlation

<

Hierarchy

£ Sour

7 Eboi Properties

> @D Open Elcborated Desiga EJ}
4 Synthesis
45 synthesis Settings
P R Synthesi= Design Run

Q| Hane

3 .
* ¥ Open Synthesized Design

=

, [ o

4 Tmplementation e N
=

% Implementation Settings B-E oo

D Fun Implementation

& .
> ¥ Open Tnplemented Design

#& Add Sources

Add Sources

This guides you through the process of adding and creating

sources for your project

@ Add or creste comstraints 4 Lts

(O 4dd or creste design sources

(O Add or creste gimulation sources
(O 4dd or create ISP sources

(O 4dd existing block design sources

(O add existing IP

VIVADO!

To continue, click Next

< Back

x

&

le because it hasn' t bes
v
>

—O°r =

FHS  THS  TP¥S  Faile

Finish Cancel

“ Program and Debug - E
ﬁ Bitstream Settings =

HEEN/ERER A EIRE

B 1el Console

O Messages | [3| Log | 2] Reports', 3 Design Rums

3-28 AR

ENEREL, HRNARFERNSES, B:
D:\ImagesLabs\source\lab13\

FINEIRRIN ik, BEEREZESCRGRIN:

>

& Add Constraint Files
Leek in: 1ab13

matlab

v @ HDMI_ProcessPipe.

Recent Directories
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