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b B EZ3 [ 7
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Block Design — design_ 1 X
Sources — O = 9 Disgrem X O =
@ TA e >
A= ma R 3| & desien 1
a--i.-f]]esign Sources (1) Q¢ "
| 5@ design_t_vrepper (dsiz i | o
{5 Constraints (1) -
- Simulation Sources (1) bt

W

£y

a,
< > g =
Hierarchy | IF Sources Librarie 4 p E e

&b Sources | ] Design 1 s @ LT

Properties e i N4 "3
« +Er X

[

v
>
dtysky moe:F-I-L:RowsGenerat. . .

Tel Console — O x
| miFo: [1P_Flos 19-1700] Loaded u = Al
% INFO: [IP_Flow 19-1700] Loaded YSelect and press ENTER or drag and drop, ESC to cancel

2-12 3NN RowsGenerator IP

BEEMEERIN P, RGN Add 1P ElfR, ESRHATEZRIES, S\ Window,

XETREEEIERER P WindowGenerator By IP, XEBHTHN, BN
EANTERFR:
Block Design — design 1 * x
o x o Disgrem X Ow x
¥ et B 3| & desien 1
sign So.urces (1) ) a -~
oy (e o
|Simulation Sources (1) &
5} Lo ratar 0
Hierarchy  IP Sources |Librarie 4 p B .\ D— Block: RowsGenerator_0 . .

£ Sources | B Design 1

Properties e ESS

PN

Search: window w (1 match)
1

i @& auw @i H L@

v

) tysky moe:F-I-L:WindowGener. . . &

Tel Console [Eas
= Adding component instance block — digilen € >0 Am
= Adding component instance block — xilinx. Select and press ENIER or drag and drop, ESC to cancel -

2-13 0 WindowGenerator IP

AR 1P, REIL=RY Add P EfR, ERBAVEREF, B Mean,
XATRERRHERER T B MeanFilter Y 1P, WEEHATIAIN, BENIENTE

F~:

il [ E7 e
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&b Sources | ] Design 1

—-&-jl-:

Hierarchy | IF Sources Librarie 4 p E

Properties e i E-4

Block Design — design 1 * _
Sources -0 i°Disgram X Ses
o TA e >
A= ma B ]| # design 1
Bl Design Sources (1) Q ’
: B design_1_wrapper (desien 1w | o
iConstraints (1) e
- Simulation Sources (1) b

W
< >0

i 88 2w (Wi H B

Jdtysky moe: F-I-L:MeanFilter:1.0

Tel Console *
Z startgroup < > O A
g create bd cell —type ip —vlov dtysky. mos:F- Select and press ENTER or drag and drop, ESC to cancel =
2-14  7RfN MeanfFilter IP
0 4 A 1P FeRIAEISN FEIRTR
Diagram —Oax
50| & designs
s ek wiz )
:::, sys_clk200[ ) lj#=axmin «
’? e 1 dviZrgh_0
E/ s _IN D I s ool — o e
o< b mlist 0 Pi xel Clkc I
I3 rem
= R it kek atst n THIS 3 || THDS OUT
ﬁ i) RGE ¥ il ! I M xel Clk
D; fraving D RowsGenerator_0 WindowGenerator_0 e I‘:.u\.;(;l"ﬂl“c‘;-nﬂ‘ o
84 . o1k o1k y
) M :‘Nm‘:“o' st 'mll ::n.» st n ) ”
). j: il %:: e
i eProduetion) g Generator vl 0 (PreProduet ioifindosGenerator vl 0 (Pre-Product ior
¢ » x
2-15 R4 AN 1P EHLE
10 EEIRNMORXIX 4 1™ 1P HTEE,
BEFCBLE Graying IP: X Graying 01X 1P, AJRIZIRIN AR TEE
*  Work Mode: Pipeline
* Color Width: 8
* mul_delay: 4
WALREER, =i oKE, BN TENR:
) B [k 7
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1F Re-customize IP x

Graying_v1_0 (1.0) '
m Documentation [ IP Location

[Jshow disabled ports Component Name |Graying 0

Ll
Parameters | Ports | Help
——— Ll
Work Mode |FPipeline -
Color Width 8 [1gi?]
mul_delay |4
clk
rst_n out_ready e
in_enable out_data[7:0] unsigned.
in_data[23:0] Description: This module’ s working mode.
color_width:
unsigned.
Description: Color’ s bit width.
mul_delay:
S
Description: Delay for multiplier.
£ > v L

& 2-16 Graying IP EC&
EEBCE RowsGenerator IP, XX RowsGenerator 01X IP, PAEIRRBII AT
BT E :
* Rows Width: 3
* ImWidth: 1274
* Color Width: 8
* Im Width Bits: 11

HWALARER, <t oK e, BMIRBEN TEMR:

ﬂ_} Re-customize IP x
RowsGenerator vl 0 (1.0) '
I Documentation [[5 1P Location
[shor disabled ports Compoment Name |RowsGensrator 0
~
Parameters | Ports | Help
-~
Rows Fidth 3
Im Width 1274
Color Width |8
Im Width Bits 11
clk
Tt n out_ready rows_width:
‘ unsigned.
in_enable out_data[23:0] Description: The width of rows.
in_datal[7:0 S
in data[7:0] in_ridth
unsigned.
Description: Thee width of image.
:°l?r—'ldth Par Discriptions
unsigned.
Description: Color’ s bit wide.
im_width_bits
unsigned.
Description: The bits of width of image.
< >w v
o

2-17 RowsGenerator IP L &

s

g |t 5 223
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EEBCE WindowGenerator IP, X5 WindowGenerator_0 IX IP, JAfSIZRBUIT

BT TEE:
* Work Mode: Pipeline
*  Window Width: 3
* Color Width: 8
*  Window Width Half: 2
A LR E

f&, =it OK e, BMNIEUNTERTR:

{F Re-custamize IP X
WindowGenerator_v1_0 (1.0) ‘
i Documentation [ TP Location
[Ishew dissbled ports Component Neme |FindosGeneratar 0
A
Parameters FPorts | Help
~
Fork Mode Pipeline -
Findos ¥idth 3 I2 - 15]
Colar Width 3 I - 12]
clk Window Width Half |2
out_ready
rst_n
] out_data[199: 0]
in_enahle B work mode:
A input_ac :
in_data[39: 0] MSJQEd. . ; c
Description: This medule’ s working mode.
window_width:
e
Description: The width(and height) of windew.
color_width:
]
Description: Color’ s bit wide.
< > v W
=

& 2-18 WindowGenerator IP it &

E/SECE MeanfFilter IP, X5 MeanFilter_0 XA IP, AAGRIBUI N AUHTEE

*  Work Mode: Pipeline
*  Window Width: 3

* ColorWidth: 8

e Sum Stage: 3

A BRiREfRR, < oK,

BNIEN N BRI

b B EZ3 [ 7
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LF Re-customize IP *
NeanFilter vl 0 (1.0) ‘
il Documentation [ TP Location
[Jsher disabled ports Component Name |MeanFilter 0
-~
Parameters | Ports | Help
-

Fork Mode Pipeline -

Findow Fidth|3 [z qBs5]

Color Fidth |8 [1 @21

Sum Stage |3

clk

rst_n out_ready work mode
i e
in_enable out_data[7:0]

Description: This module’s working mode.
in_datal71:0] ; ;
el cEEs
unsigned,
Description: The width{end height) of =indow

color_width:
unsigned
Description: Color’s bit wide

sum_stage

unsigned

Deseription: Stage of sum.
< > v

& 2-19 MeanFilter IP BCE

EFix e EEFE, BIISHRRBUITLIUEXNSE 1P #H TR0 EE:
Graying_0:clk = dvi2rgb_0:PixelClk

Graying _0:rst_n —> clk_wiz_O:resetn

Graying _0:in_enable - dvi2rgb_0:vid_pVDE

Graying _0:in_data[23:0] = dvi2rgb_0:vid pData[23'0]

EERIBRM U T BIFR, BAREeohEIX im0, AEREABGHERRISZ

XIMAYERERO L, MRFAFEEENN, JHEDAQE}JJ.LT FERE,

Diagran — oo x
3] s design_t

cll wiz 0

Jl|2kCLE T D etk outt

sys_clk2oo [

resetn[ 3 .|-

dviZrgh 0
™IS NS Jlj 4= mins e [|} [ 0iC
S weh ||| rgh2dvi 0

tst n Pixel Clk I
st 0 aPixelClklLekdd

3k GH

| Rst n wulb#r}: I mns_ouT

ixel Clk

- Connect from 'clk’ port to "dvi2rgh.
" |o_pixelClk' net

EIERISHEE | -

R,
“

PeRSIL M IHLEDEEL R

r

D
2-20 EHEWmO

11 Z2BE%E Graying_0, RowsGenerator_0, WindowGenerator_0 #[] MeanfFilter 0, 1X
44 P TIER, EEATAT:
Graying_0:out_ready = RowsGenerator: in_enable

Graying_0:out_data[7:0] = RowsGenerator_0: in_data[7:0]
RowsGenerator: clk = dvi2rgb_0:PixelClk

b B EZ3 [ 7
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RowsGenerator: rst_n-> clk_wiz_0:resetn

RowsGenerator: out_ready = WindowGenerator_0: in_enable

RowsGenerator: out_data[23:0]2> WindowGenerator_0: in_data[23:0]
WindowGenerator_0: clk = dvi2rgb_0:PixelClk
WindowGenerator_0: rst_n > clk_wiz_0:resetn
WindowGenerator_0: out_ready = MeanFilter_0: in_enable

WindowGenerator_0: out_data[71:0]> MeanFilter_0: in_data[71:0]

MeanfFilter_0: clk = dvi2rgb_0:PixelClk
MeanfFilter_0: rst_n > clk_wiz_O:resetn
MeanFilter_0: out_ready = rgb2dvi_0:vid_pVDE
dvi2rgb_0:vid_pHSync = rgb2dvi_0:vid_pHSync
dvi2rgb_0:vid_pVSync = rgb2dvi_0:vid_pVSync

YT IERY

Diagram
3| & design_t

LB =158 8

)

iegeas

P REZN NERf7

-0 ax

& 2-21 EE P ERIVLE

12 BHTFIHERR P FNEEE— 8 (UBRIGEREIE, FrLBAIZEIGEREHR

—/N 2443

RGEEUE. FTbEREet, BIEZHER—

concat B IP 3E5C

BN, R Add P EliR, ERHAVEERIZFHEIAN concat, RAREEREFTN

i Concat iIX/™ IP TN, B NI FER:
3 B 25 [
. Lab4: EUZALFEJER: #5550 1 XD-LAB-IMG-004 1.2 230f31
XINGDENL | [ B
Joseph Xu 2019/2/14 NI

Copyright © 2019 XingDeng, Inc. All rights reserved.




LR ERERARAE]

Lab4: EWGIEERESSEIS 1

Block Design — design 1 * X
w || |EoDisgrem x [EC
4
2| 3| & desient
= -~ -~
A
™ C{ . ;
]
L = ST
HE
3| v
3 I =
] .[‘\\; —_— . Skl
3 G\ r . 1 f D
= K m I
= - l
@ | =
b 1| [
o
a1 e iy
W i bl |
¥ . '__
&
&l Search: conca:ﬂ (1 mateh)
A Tam vy
i inx. con:ip:xlconcat:2. 1
< >0
Select and press ENTER or drag and drop, ESC to cancel
W
< *K

2-22

S INERIEER 1P BN FEIRR:

/N Concat IP

reh2dvi 0

||| =rce
= Wvid pData[23:0]
pvid pHSyne

pvid pVSync
pvid pVIE
Rst_n

PixelClk

DSk

¢ PYI Video Encod: (Source) (Pre—Production)

MeanFilter 0

xlconcat 0

In0[7:0]
WindowGenerator 0 1k In1[7:0]
st n out ready In2[7:0]
clk
out_ready in_enable out datal[T:0] =
rst_n
out_data[71:0] in_data[71:0]
in_enable
; . input_ack g
in_data[23:0] inf 1 0 (Pre-Prodi It

vGenerator vl 00 (Pre—Productio|

: ;'l'\]l)S 0L

dout[23: 0]

D noe

2-23 350 Constant IP fFHIFRE

AN xlconcat_0 X4 1P HTECE, EECEXIAES, HITITRE:

*  Number of Ports: 3

* (Manual) In0O Width: 8
* (Manual) In1 Width: 8
* (Manual) In2 Width: 8

TRIRER, M OK A, BNMNemIN TERR:

|t 5

g
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ﬂ Re-customize IP *
Concat (2.1) '
i ocumentation [ IP Location
[ show disabled ports Component Name | xlconcat_0
A
Ihmber of Ports 3
Tnil[7:0]
Ini[7:0] dout[16:0]
Inz[0:0]
Dout Width (Aute) 17
HOTE: The In0 port iz comnected to the LSBE bits of the output, and
the In[Mumber of Ports — 1] input port is connected to the M3Rghdts of the output.
< > v < >
Cancel

& 2-24 ConcatIPiZE
13 BFEEER P NimOERERIER, AT AEEN, AUFHIES T SFE
ENE=eELIRXE, WTFEFfR:
125 TEENRSEEER, EESe AU EERE TSR !

Tz
3| db dosign

&

o

o s
(=]

&

=

- . s Vindntonerator_0

o ; = 5 B e

e : i i a0

o ! I: i =)

& ! |SEE——

9 T “7 .

& 2-25 imOEERE
14 EEROELRE, BIART P BRI, £ Vivado EREIRTEREFER,
W TNERR:

b B EZ3 [ 7
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é‘l‘-‘_:. lab1 - [D:/Imagelabs/lab3/labl.xpr] - Vivado 2014.4
File 1 Flow Tools Findow Layout Yiew Help
Py GRBRB X P D E S K L G [Bfault Layout
Flow la¥ ave Block Design (Ctrl+5) Block Design — design 1 #
QI E w || |EeDiagrem X
< H
RERT A |2 || 50| & desient
4 Project Manager )
2 Il o
@ Project Settings & L\
@Y Add Sources B X
o Y
¥ Language Templates =
w [l e
IF 17 catalos a | 3
2 Il
4 1p :tegntor "; {;&
3 Create Block Design |
3 =k
o< 0 Block Desi
&3} pen Block Design . =
Generate Block Design 2 B
SIS,
2-26 IR

EETE Source FEAFEFF design_1_wrapper, & design_1.bd, FBEirGaHEE
i, ERHAYSEERARIEEE Create HDL Wrapper, EEMNIFEUN TEFR:

"*'_:'_. lab1 - [O:/Imagelabs/lab4/lablxpr] - Vivado 2014.4

v Language Templates
ﬂ IP Catalog

4 TP Integrator
'3?1 Create Block Design
‘Ib Open BElock Design

® Cenerste Block Design

File Edit Flow Iools Tindow Lawout UView Help
APRPE BORERX TP D E H XK T E|Eefault Layout - e R ®
Flow Navigator « Block Design — design 1
Q Z % Sources — 0O = o Diagram X
4 Project Manager . A Z % 2] Oﬁ k) F[]| # design 1
% Project Settings ?“‘I—'D“ig}l Sources (4] ) \:—'\+
O%E Add Sources B, L=
| TP Update Log (3) 2 Source Node Properties... Cirl+E

iConstraints (1)

Hierarchy | IF Sources |Librarig

£ Sources

1Simulation Sources (1)

El Design | Mm@ 51

*  Open File t+0
Create HDL Wrapper...

View Instantiation Template
Generate Output Products. ..

Reset Output Products. ..

Out—ofContext Settings. ..

& 2-27 BIESLIETE Wrapper 3

EREERHARAEESR, RIFEIARNEIIREE, BMEEE Let Vivado manage wrapper

and auto-update, PAIG/RiE OK, W TFEF:

é*'.-‘_b Create HDL Wrapper

You can either add or copy the HDL wrapper file to the project. Use copy
option 1f vou would like to modify this file.

Options

O:Qopy generated wrapper to allow user edits

I@Let Vivado manage wrapper and auto—update I

/

Cancel

2-28 B@HIEHIMENXH

1£ Vivado =R ME =5 Generate Bitstream, 4K bit 38, W TFEFA~:

b B EZ3 [ 7
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4 Program and Debug

% Bitstreasm Settings

o] Generate Bltstresm

4 Eﬁ Open Hardware Manager

2-29 Generate Bitstream

AR TMEREE R Yes FAFFAAEE, WITFERTR:

Synthesis is Out-of-date *

i . . . . . .
\é) Synthesiz iz out—of—date. 0K to launch synthesiz and implementation first? *Generate
Bitstream' will autematically start when swvnthesis and implementation completes.

Dﬂor{ t show this dialog agairi:

Tes o Cancel

& 2-30 S Yes BRINERK bit 30
KAZ1S 10 9895, Vivado =58 H Bitstream Generation Completed BUIRRIE, &

7 bit X{45ERK, 154% Open Hardware Manager, #fg/th OK, W TEIRR:

Bitstream Generation Completed *

\_D Bitstream Generation successfullvy completed.

Wext
() Open Implemented Design

(T View Reports

(®) Dpen Hardvare Manaser:

Dﬂozf t show thiz dialog again

Conee

2-31  #TH Hardware Manager

FERRAIFEXS SWORDA.0 IS TIER:, 1RIE TEREMORHITAT
BB

1) BEIRZEE L SWORD4.0, jFELLRT SWORDA.0 IFFRAEFTF;

2) BT EESRIIEE SWORDA.0 HY CN7-JTAG &b, FHE T EESHY USB im[iE

FIEBAX;
3) FB—#RE HDMI £&5 SWORD4.0 1 HDOMI (SEEERE I ;
4) F3—R HDMI £5J8& SWORDA4.0 #] HDMI B7~gsiE#EE L ;

5) FIFFEEIRAX

b B EZ3 [ 7
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B 232 WHHEENNE
GRS TR RIZRERA N B

2-33  SCRRFEHIEE
15 $EETE Hardware Manager SRME I, R Open target, {EfEZ5RHAYSERA %
£ Auto Connect, EBNITEUI FERR:

b B EZ3 [ 7
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Findow

File

ﬁf | | BB X

Edit Flow Tools

Flow Navigator &

;M A pg
%\ ey B

~

4 Project Manager

%‘ Project Settings
O‘%‘ Add Sources
".;J Language Templates

g: IP Catalog

ﬁ"‘ lab1 - [D:flmagelabs/labd/lab1.xpr] - Vivado 2014.4
Layout

$ I> aﬂ ﬁ. % E 152 08 Default Layout - ;)f

Help

‘J:l ew

Hardware Manager unconnected

@ Mo hardware target is open|

Hardware

e —
N —

BHE »»E

Name

"4 Open New Target...

2-34  Open target

¥2& Hardware Manager S BEaIERE FEESFHHII JTAG, —UIIEERE, 28
REFRERINERSEE: xc7k325t, BinaERGERESE, ERHEOF

1542 Program Device, EENIFEN TEIFIR:

File
AR ol X

Edit Flos Tools Hindow Lagout

Flow Havigator &
y B p
QL=
Oﬁ Add Sources
'\:) Language Templates

£I: IP Catalog

IF Integrator
|‘41}1 Create Block Design
“Ia} Open Block Dezign
&3} Generate Block Design

Simulation

g”_ lab1 - [Di/Imagelabs/labd/lab1.xpr] - Vivado 2014.4
View

$ |> Qﬂ ﬁ % E 138 0 Default Lagout -

Help
T

localhast/xiline_ tef/

Hardvare Manager

Hardwars — 0O X Dehug Probes — 10

Status

Name
=3 E localhost (1}

Connected
Deilent/20161. .. Open

Ctrl+E

i Hardware Deviece Properties. ..
1 (V]| @* Program Device..* 2
@ Refresh Device

" add Configuration Memory Device. ..

Hardware Device Praoperti s s s
E Boot from Configuration Memorv Device

@ Simulation Settings - : ?:J % Program BER Hew. ..
@ Run Simulation ® xeTk325t_0 Clear BER Key...
4 BIL Analysicz Hame: xeTk] Program eFUSE Registers. ..
d Ez} Open Elaborated Design B xeTky Export to Spreadsheet. ..
ID code: 43651093 v
4 Synthesis < > O
% Synthesizs Settings General | Properties
2-35  Program Device
ERHAHEES, RIFEARE, BiEmRd Program, I TFNEFR:
127~ WNER Debug probe file X—1=B#IA, AR,
il R [k &
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4L Program Device ot

Select a bitstresm programming file and download 1t to wour hardware device. You can

optionally select a debug probes file that corresponds to the debug cores contained im ‘
the bitstream programming file.

Bitstream file:

I I /Tmagelabs/1abh4/1abl. runs 1mpl_1/design_1 wrapper. b1t H_

Debug probes file: |D:/Imazelabs/1ab4/1abl. runs/impl 1/debug nets. 1+ im— E—ﬁ@ﬁ

vy |

2-36 RS BRSRHE
AN TR REESLE R 100%, BIE~BIRSMHRE=Es,
DSIMEZFNER.

4L Program Device

[ Programming the device. ..

Caneel
]

43%

Backeround

2-37 YmIzHEE

g

|t 5 23 [
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3. PMEIRESEIWER

B7EKAL oMl EERETF—IEFHRBEENE R (RFRXEETR 120-
Salty.png), EEHKATEEE HOMI BIANimERY HDOMI ZEES RinEMSER—IR,
LUELHESTRIZREFIEN (Detect) — NEWIKE, —IIEEANE, FAIBIEI7E HOMI

Brer LRSI ERREHINEREH,

XINGDENG -

bl | &% % 23 [ 7

Lab4: EUZALFEJER: #5550 1 XD-LAB-IMG-004 1.2  3lo0f31
RZEELG

Joseph Xu 2019/2/14 Ay

Copyright © 2019 XingDeng, Inc. All rights reserved.




