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A EIRRE

f&, =it OK e, BMNIEUNTERTR:

XINGDENG -

g

|t 5
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11 AEEAIF e

{F Re-customize IP
ColorReversal_vw1_0 (1.0)

i Documentation [(5 1P Location

[]Show disabled ports

clk

rstn ont_ready

in_enable ont_data[0:0]
in_data[0:0]

Component Neame |ColeorReversal 0

Parsmeters | Ports | Help

Fork Mode Pipeline -
Color Channels |1

Color Width 1

work_mode:
)

Description: This module s working mode.

color_channels:
unsigned.

Description: Chamnels for color, 1 for gray, 3 for rgh, ste.

color_width:
unsigned.
Description: Color’ s bit wide

0

B - 12]

e

Cancel

(iFe—%E

2-14 FEEREIP

FIXLL 1P, FAJFEESTIE 2 RIRIEERRI T, JFRA15TRR
FRAEEI%ES ThresholdLocal IP BY out_data i, LIS EENZ

|:|"5I_JJ1J

JikEE

Pin, B MNIFEU NERTR:

AEEPEA 1p), AISERIROREPRL, 38 HREAPIERE Disconnect

Disgran
H[] | # design 1

dout [23:0]

<

template[8:0] out_data
in_enable

in_data[8:0]

= In10L0:0]
W+
) Inl1[0:0]
S Tn12[0:0]
& Tn13[0:0]
[ In14[0:0]
el In15[0:0]
Inl&[0:0]
o :
= n17[0:0]
A r- ThresholdLocal 0 In18[0:0]
- I 2
= 1k B [ Tni9[0:0]
: 0 cst_n *Eﬁf In20[0:0]
= n BBV
ﬁ in_enable out_ready In21 [0:0]
=, fout_ready in_datal71:0] | 1 TR
.y | T Block Fin Properties..
i datal7:0] -—I ref_enable
Highlight
- ref datal7:0] o
L\/ g
#Production) Thre -.|.Ll.| ocal vl 0 (Pre |-....'|T.‘ B Copy
. — ™
< A Sesrch...
I+ & Salect All
& adre ..
@ IP Settings...
[} validate Design
CrosionDilati i
ErosionlilationBin_0 Start Commection Mode
nro 1
o1k Make Connection
rat_n Discomnect Pin
mode out_ready

Create Hierarchy. ..

Create Comment

rgh2dvi 0

Il =res

Cirl+E P vid_pbata[23:0]
s | b=t Mevid_pliSyne
Delete Pvid pVSyne THDS <k l—l ;WHS
Ctrl+C Pvid pVDE
Ctrl+V akst_n
PixelClk

Cirl+F -
Cerl+A W1 Video Encoder (Sourc Pre-Productior
Ctrl+1
F6
Cirl+H

2-15 7 ThresholdLocal IP BY out_data ¥

XINGDENG

Frl
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REIZRBRREEEAYS AR ThresholdLocal IP BY out_ready im[, WrFFfEHT 1P {1

B0 B

In10[0:0]
Inl1[0:0]
In12[0:0]
In13[0:0]
In14[0:0]

In15[0:0]

In16[0:0]

ThresholdLocal 0

Ik

L —emrst n
in_enable out_ready
in_datal71:0] out

—| data
—I ref_enable
ref_data[7:0]

In17[0:0]
In18[0:0]
In19[0:0]
In20[0:0]
In21[0:0]
In22[0:0]
In23[0:0]

dout[23:0]

rgh2dvi 0
||l <= B
b pvid phata[23:0]
——  Bvid_pHSync
Pvid pVSyno

I akst_n

PixelClk

THDS o || e T TMDS_OUT

VindowGenerator |

in_enable
in_data[2:0]

input_ack

template[8:0]

in_enable

in_data[8:0]

out_data

Ei))

E 2-16 EiFimOEHE

EER( BRI T 505CXT ColorReversal IP 3 TIERE :
ColorReversal_0:clk = dvi2rgb_0:PixelClk

ColorReversal_0:rst_n = clk_wiz_0:resetn
ColorReversal_0:in_enable = ThresholdLocal_0:out_ready
ColorReversal_0:in_data[0:0] = ThresholdLocal_0:out_data
ColorReversal_0:out_ready - RowsGenerator_1:in_enable
ColorReversal_0:out_data[0:0] = RowsGenerator_1:in_data[0:0]

EERISRUTERR, B AQES 1P Nk EZEE1ER, N THEZ
Xf, TEISTHERINERBELIRXE!:
B3 TEREAREEERER, ZEReAviRRERmEHTINE! ! (F

g

|t 5
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RowsGenerator 1

ColorReversal 0

Ik

rst_n out_ready

in_enable out_datal0:0]
win_data[(1:0]

wleoneat 1

In0[0:0]
In1[0:0]

Ik
il 5111

in_enabl
in_data[71:0]

ret_enable

ref_data[7:0]
|| sholdlocal vl O

Thresholdlocal 0 In3[0:0]

@

| In2[0:0]

In4[0:0]
In5[0:0]
In6[0:0]
In7[0:0]
In8[0:0]
In4[0:0]
In10[0:0]
Pre—Produc tion) In11[0:0]
In12[0:0]
In13[0:0]
In14[0:0]
In15[0:0]
In16[0: 0]

out_ready

out_data

dout [23:0]

in_enable

in_data[0:0]

out_datal2:0]

2-17 &EIE ColorReversal F1 RowsGenerator

12 BEEIG&E4E RowsGenerator_1 ] WindowGenerator_1:

RowsGenerator_1:clk = dvi2rgh_0:PixelClk
RowsGenerator_1:rst_n > clk_wiz_0:resetn

RowsGenerator_1:out_ready = WindowGenerator_1:in_enable
RowsGenerator_1:out_data[2:0] 2 WindowGenerator_1:in_data[2:0]

WindowGenerator_1:clk = dvi2rgb_0:PixelClk

WindowGenerator_1:rst_n = clk_wiz_0O:resetn

EEERSRAI T ERTR, BFEES P Nk EEESIER:

RowsGenerator 1

1f|f” ‘.‘ ;'.

1k indowGenerator |
rst_n out_ready 1k
i out_ready
in_enable out_data[2:0] rst_n
i i out_datal8:0]
in_datal0:0] in_enable i

i input_ack
e i1 data[2:0]

enerator [ Production)

1) .. WindowGenerator vl 0 (Pre—Product i

2-18 EHE RowsGenerator #1 WindowGenerator
13 EE1EE WindowGenerator_1 F[] ErosionDilationBin_0:

ErosionDilationBin_0:clk = dvi2rgb_0:PixelClk
ErosionDilationBin_0:rst_n = clk_wiz_0:resetn
ErosionDilationBin_0:in_enable - WindowGenerator_1: out_ready
ErosionDilationBin_0:in_data[8:0] 2 WindowGenerator_1: out_data [8:0]
ErosionDilationBin_0:out_ready = rgb2dvi_0:vid_pVDE
ErosionDilationBin_0:out_data = xlconcat_0:In0[0:0]

EZERSRAI T ERR, BFEES P NinEEERIER:

b B EZ3 [ 7
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xlconcat 0

In0[0:0]
In1[0:0]
In2[0:0]
In3[0:0]
In4[0:0]
In5[0:0]
In6[0:0]
In7[0:0]
In8[0:0]
In9[0:0]
In10[0:0]
In11[0:0]
In12[0:0]
In13[0:0]
In14[0:0]
In15[0:0]
In16[0:0]
In17[0:0]

[

[

[

[

[

[

ErosicnDilationBin 0

p—rclk
i dout [23:0] pe—

st_n

= WindowGenerator 1 =fmode cut_ready
template[8:0] out_dati

Lk

out ready in_enable

out_data[8:0] in_data[8:0]

rst_n

in_enable

) . input_ack = —_—
in data[2:0] ‘rodionDilationBin vl 0 (Pre-Productfdn)

N ———————
iindowGenerator vl 0 (Pre-Productidqn)

In18[0:0]
In19[0:0]
In20[0:0]
In21[0:0]
In22[0:0] Il =res
In23[0:0] pvid pData[23:0]
——— Pvid_pHSync
ronest —— Pvid psine s |3 DS 0T
Pvid pVDE
Rst n
PixelClk

rgh2dvi 0

VI Video Encoder (Source) (Pre-Production)

{2 e

E 2-19 FEEEMEK P
RERIIFEXIB MK P #HTRIFIEREE, AHFERIIFERNN 2 NMEE
1P YEEIHEZAK 1P BYEIN. MEEAAIOA2AY Add 1P BfR, AR HHAE RIES,
B constant, XETBEEEHERERTBE constant Y 1P, EEHITIHIN,
Wor RN

Block Design — design 1 X
Sources —0Oe = 5 Diagrem X [
M

Q= w3 5| £ design 1

E-{ Design Sources (9)

8% design_1_wrapper (desizn 1w
. E-OTP Update Log (8)

|Constraints (1)

(- Simul ation Seurees (3)

R R
>

W &7 P
1

Search: constant w (1 match)
A1

VLI

< > g

Hierarchy | IP Sources |Librarie 4 p B

4h Sources | B Design | Mh2iemals

Properties 1

&= = [#5 &

@r» H L&

linx. com:ip:xleonstant:1.

=)

£
Select and press ENTER or drag and drop, ESC to cancel

i Qe

2-20 RIEH P
R —HEERIN 2 NESIP: xlconstant_0 F xlconstant_1, i7NINEEIRERYN
TERf7R:

b B EZ3 [ 7
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xleonstant_0

dout [0:0

xleonstant_ |

dout [0:0
Constan

ErosionDilationBin_0

r
WindowGenerator 1
13
out_ready| n_enable
rst n 4
d . T
n
rof fonDi

T
I
I
T
T
I
T
It
I
I
I
I
I
I
I

sl

n0[0:0]
nt[0:0]
n2[0:0]
n3[0:0]
nt[0:0]
n5[0:0]
n6[0:0]
n7[0:0]
r8[0:01
r9[0:0]
nl0[0:0]
nil[0:0]
n12[0:0]
ni3[0:0
n4[0:0
n5[0:0
n16[0:0
17020
nl8[0:0
nl9[0:0
n20[0:0
21 [0:0
H:!I'J:’J

n23[0:0

oncat 0

dont [23:0) ] Sem—

rghZdvi_0

l|= rem
Wvid_phata[23:0]
Pvid pllsyne

Wid Ve

Pvid pVIE

st n

FixelClk

s & ||l TMDS_OUT

B

e Const Val:

A BRiREfRR, < OKifE,

2-21

0

A2 NEH P

REDREEXMNELL 1P, BINEECE xlconstant_0, EEAEABIHIEIVE

A, BROTHHITERE:
e Const Width: 1

MY

RN T ERfR:

1F Re-customize IP
Constant (1.1)

ﬁj]]ocmnentation I IP Location

[ Show disabled ports

dout[0:0]

Component Wame |xlconstant 0

Cons

Cons

t Width |1

t Val |0

2-22 EERMER
EEXWEACE xlconstant_1, SEAFABMENRBA, KRBT HNHTERE:
* Const Width: 9
e ConstVal: 432 (i 432="3## 110110000)

bl | &% % 23 [ 7
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A DiXiREfR, < OKHiE, B MIFEM FEFR:

1F Re-customize IP bt

Constant (1.1) ‘

ﬁ Documentation [ ] IF Location

DSh“ dizabled ports Component Name |x]constant_1

Const Width |9

Const Val 432

dout[8:0]

2-23 ECEREMENX
SSRECERHT IP AUER:, EEEIISERN T BRI

xleoncat_0

Tn0[0:0]
Tnt [0:0]
Inz[0:0]
Tn3[0:0]
xlconstant 0 Tnd [0:0]
Tn[0:0]
Tnéi[0:0]

Constant Tn7 [0:0]
xleonstant 1 In&[0:0]
Tra[0:0]
Tnl0[0:0]
Inl1[0:0]
1k Tni2[0:0]
st n Tni&[0:0]

dout [0:0]

dout [8:0]
ErosionDilationBin 0

dout [23:0] me—

—— WindowGenerator 1 out ready fm— Int4[0:0]
Inl&[0:0]
Inl&[0:0]
Inl7[0:0]
Inl&[0:0]
L r18[0:0]
[n20[0:0]
In21[0:0]
In22[0:0]
In22[0: 0]
——

emplate[8:0] aut_data

1k

F—=rst n

aut_ready| in enahle

out_data[8:0] n_data[8:0]

in enable

input ackms

in data(2:0] ErpgionDilationBin vl 0 (Pre-Produc

e ——
indovGenerator vl 0 (Pre-Productiof R

= RGH

Pvid phata[28:0]
Pvid pHSyme
Pvid ¥Syme s e || M5 _0U1
Pvid pVIE
allst n

PixelClk

L

RGE to DVI Video Encoder (Source) (Pre-Production)

> ooc

224 WOEERE
14 EERNELIRE, BIRIREF IP RERUIRL, F Vivado EREREHREFER,
BRI

il [ E7 e EZERE
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4L Iab1 - [Dy/ImageLabs/lab7/labl.xpr] - Vivado 2014.4

#-/ Simulation Sources

4 IP Integrater
3 Create Block Design

2 ) Hierarchy | IP Sowces |Lik
5% Open Black Design

nnnnn El Design

& Generate Elock Desien

Eile Flos Ioels Findos Layout Uies Help
Pl (TP D S K Z G| DDefault Layout
Flov Navig «| | Block Design ~ design 1 *
Q== Seurces
sy
L GFEET A Az e se RE
Project Manager
. . ign § 4
@Prajec( Settings = D.“HES
" tdesign_1_vrapper (d:
@7 4dd Sowrces B design 1 i - design_l
V' Lengusge Templates i 1IP Update Log (3
#-47 Constraints (1
IF 17 Catalog

raries |Compile Order

I Signals

2-25 RTFIEI

EETE Source FEOFREFF design_1_wrapper, 1%

54

i =

&, TEsEHAYSEER %R Create HDL Wrapper,

1 design_1.bd, BinaEE
NI TEFR:

gl*':_. lab1 - [D:/ImageLlabs/lab7/lab1.xpr] - Vivado 2014.4

File Edit Flow Iools Tindew Layout Vier Help

4 Project Manager

@ Project Settings

@Y Add Sources

== Design Sources (4

;? T H| =2 ¥ | Gy @ > Qﬂ @ % E % |5 Default Layout - @ \b}\ )

T U «| (e

QT = EE— s N ERE foDiagram X
AlllaZ S|t B 3| & design 1

(s
(_‘.\_

1 IF Update Log (3
| Constraints (1

W Language Templates ;B
o
SF 17 Cavalog 4 = Simulation Sewces (1

4 IP Integrator

-ﬁ”‘ Create Block Design

T

Hierarchy | IF Sources |Librarig
5% Open Flock Design

s ] Design | M i
% Generate Block Design ourees sigm !

Ctrl+E

2&0

View Instantiation Template

@ Source Node Properties...
*  Open File

Create HDL Wrapper...

Generate Output Products. ..
Reset Output Products. ..

Out—ofContext Settings. ..

& 2-26 BIESLIINE Wrapper X
EEERHAXEES, RIFIARIEINAZE, BiF%ERE Let Vivado manage wrapper

and auto-update, PAfEmi OK, W TFERR:

ﬁ"‘_ Create HDL Wrapper

Tou can either add or copy the HDL wrapper file to th
option 1f you would like to modify this file.

Options

O;I;op ; generated wrapper to allow user editsg

I@Let Vivado manage wrapper and auto—update I

e project. Use copy

/

Cancel

2-27 BhEHMIENXH
EERNNEERT lablxdc HHITIER, Ak, TfE Vivado BUFEFRMEIES Project
Manager, EESEAIBRY Source BO=H{KXEFF Constraints = constrs_1, {EEFF

BRSRTEAILEER] labl.xde X4, WXL

17, BN NERFR:

g

B EZ3 [ 7
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gl‘:{:. lab1 - [D:/Imagelabs/lab7/labl.xpr] - Vivado 2014.4

File Edit Flos Tools Hindow Layout Vies Help

‘i:’ | o & E‘| E] X & |> Qﬂ ﬁ.% E |\’_‘} 25 Default Layout o ,;i' o \ )

Flow Navigator < Project Manager — labl
A= : _ O x
= = 1: SiEthProject Manaq"‘;ef\ e
\ o = | I BT | B
- - v -{=7 Des1gn Sources (1)
L R SR #84e design_1_wrapper (desizn | srapper.v) (1)
Oﬁ Add Sources 7 Constraints (1) .
o = 1 (1) . ==
2 Lo Feslae e |2 sEEERARE,
g: IF Catalog [+ Simulation Sources (1) Hﬁlab" -xdcx{¢

4 IP Integrator

ﬁ}_" Create Block Desizn Hierarchy | IF Sources |Libraries |Compile Order

ﬁa Open BElock Design £h Sources | ' Templates

2-28 ¥THF labl.xdc Xt

BZHNE—T, LT 475G

set_property DONT_TOUCH true [get_cells design_1_i/xlconstant_0]
set_property DONT_TOUCH true [get_cells design_1_i/xlconstant_0/inst]
set_property DONT_TOUCH true [get_cells design_1_i/xlconstant_1]
set_property DONT_TOUCH true [get_cells design_1_i/xlconstant_1/inst]

e REENDLNREER, REER. BNIENTERR:

bl. xdec * _ O a1 %

E fImagelabs/1ah7/1abl. sres/constrs_1/new/lahl. xde
1 set_property DONT _TOUCH true [get_cells design 1 _i/xlconstant 0] L

set_property DONT_TOUCH true [get_cells design 1_i/xlconstant_0/inst]
3 set_property DONT_TOUCH true [get_cells design 1_i/xlconstant_1]
4 set_property DONT_TOUCH true [get_cells design 1 _i/xlconstant_1/inst]

5 set_property PACEAGE PIN W13 [get_ports resetn]
6 set_property PACEAGE PIN V24 [get_ports ddc_scl_io]

1 - Fav 265 :ga t_ports dde_s dlfD]E21¢Egﬂ* iﬁﬂuzd-
III'III' %-sa v Eﬁﬁmlg [get_ports {TE[[IS?I_H_data i;%] — .
52| O set_property PACEAGE PIN ATIE [get_ports {mﬂﬁldaiﬁﬂé‘f]ﬂgmgﬁﬁ

|10 set_property PACEAGE PIN 4414 [get_ports {TMDS i, Bl

, . 15 X R
411 set_property PACEAGE PIN AMIT [ get_ports TMOS_IN"&1F

fHJ 12 set_property PACKAGE PIN AF1T [get_ports {TMDS_OUT data p[2]}]

@13 set_property PACKAGE PIN AF14 [get_ports {TMDS_OUT_data _p[1]}]

(/|14 set_property PACEAGE PIN AE1R [get_ports {TMDS_0UT_data p[0]}]

¥ - W
g < >
2-29 {&P4 labl.xdc 3
ZJaTE Vivado =R M= Generate Bitstream, 4K bit &, W TFEIFR~:
4 Program and Dehug
% Bitstresm Settings
ol Generate Bltstream
4 E& Open Hardware Manager
2-30 Generate Bitstream
AR TMERE R Yes AT 4EE:, WITER:
3 [ Fiz 23 [7
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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.

[] ﬂon’t show this dialog agaiﬂ

Tes o

>

KAZ1S 10 985, Vivado

EER(IEERT SWORD4.0 FEASESH

1B

1) fEBIRZHEE L SWORD4.0, JERULAT SWORD4.0 RYFFRAEFTF;
2) BT EESELRIEE] SWORD4.0 Y CN7-TAG &k, FHIE T EEZHY USB im i

2-31 B Yes FIIAKE AR bit T

Bitstream Generation Completed x

\_D‘ Bitstream Generation successfully completed.

Hext
D Open Implemented Design

D View Reports

@ Open Hardware Manager

[Jpen' t show this dialeg again

Conee

2-32  #TH Hardware Manager

BB
3) FB—#RE HDMI £&5 SWORD4.0 1 HDOMI (SEEERE I ;
4) F3—RE HDMI £5J8& SWORDA4.0 #] HDMI B ~g8i&E#EE L ;

5) FIFFEEIRAX

TEE, RIETERERRHT

08 Bitstream Generation Completed HIIR7RHIE, &
7~ bit 3X45ER%, 1755 Open Hardware Manager, G/ OK, ¥ TEFR:

LIRS

it

b B EZ3 [ 7
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B 233 WtHEENNAE
GRS TR RIZRERA N B

2-34 SCRRFEHESE
15 $EETE Hardware Manager SRME I, R Open target, {EfEZ5RHAYSERA %
£ Auto Connect, EBNITEUI FERR:

b B EZ3 [ 7
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é".-‘_b lab1 - [C:/ImageLlabs/lab7/labl1.xpr] - Vivado 20144

File Edit Flow ITools Hindew Lawout XYiew Help

dmoaBl X 9D X S X LG Boefalt Layou " HeN|®
Flow Navigator « Hardware Mamager — unconnected £$D : .

L\ E % @ Vo hardrare tarzet is Opern.|
]
. Hard
4 Project Manager T 'FareA
o = E
%Project Settings  mim | &, l | b E
'(:il}= Add Sources Hame
'®] & Open New Target...
¥ Language Templates

£': IF Cataleg

2-35 Open target

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

1542 Program Device, EENIFEN TEIFIR:

g”_ lab1 - [Di/Imagelabs/lab7/lab1.xpr] - Vivado 2014.4
File Edit Flos Iools Hindow Lawout Yies Help

gi‘l" ol I Ej ] b 4 $ |> Qﬂ ﬁ % E 138 25 Default Layout - ;)f o \&\ x!:,)

Flow Havigator LSS Hardvare Manager — localhost/xilinx tef/
a, E % Hardware — O X Debug Probes =
O opk My ok
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Lab7: EHGAMBIEIRETSLL 4
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 /Tmagelabs/1ah7/1abl. runs/ 1mpl_1/design_1 wrapper. b1t "‘.-— 1

L .
Debug probes file: |D:/Imagelabs/1ah7/labl. runs/1mpl_1/debug_nets. Ltx '*_— iz—:ii',@lg
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3. Z{EMEMSCIRER

Lab7: EWRAMEEIREELIE 4
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