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1. OVERVIEW

1.1 SEEs 44K
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2. EXPERIMENTAL STEPS

2.1 FHE Tz

1. JA3hEM Vivado 2018.3 J/k T HB ST M & HIEF: Xilink Design
Tools-> Vivado 2018.3, W& Frx~

Uninstall Xilinx Information Cen...

% Vivado 20183 |

—

*~ | Vivado 2018.3 Td Shell

E Vivado HLS 2018.3

“*~1 Vivado HLS 2018.3 Command P...

Xilinx Information Center

L BB \rESEEnnsg
2-1 1847 Vivado

2. fiif Create Project

/3 Vivado 2018.3

File  Flow Tools Window  Help Q- Quick Access

VIVADO'

HLx Editiens

Quick Start

Create Project >

Open Project >

Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >
Xilinx Tcl Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos >

Release Notes Guide >

K 2-2 i LRE

3. i New Project a1, HHUbE . — ¥ TFE, st Next
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#  MNew Project >

Create a New Vivado Project

VIVADO”

HLx Editions This wizard will guide you through the creation of a new project
To create a Vivado project you will need to provide a name and a location for your project files. Next, you

will specify the type of flow you’ll be working with. Finally, you will specify your project sources and
choose a default part.

& XILINX.

"
&)

o
Z
o
5
m

Cancel

K 2-3 Brid TR S

4. FNTREAFE lab0l, @ TR AL E E:/Archlabs, ffiila)ik Create
project subdirectory J&, fiifi Next

PS: TARLAHFe Gtk #i2 T R P L2, ZUTRLHRAFH. HF. TX
25 R 4 A%,

¢ New Project >

Project Name

Enter a name for your project and specify a directory where the project data files will be stored. '

Project name |Iab01|

Project locations, | E:farchlabs
reate project subdirectory

Project will be created at: E:farchlabs/flab01

K 2-4 TRELHMEZE
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5. %% RTL Project LF£28%, “AJi% Do not specify sources at this time &6 %
TRER AP sE sources A%, it Next

#  MNew Project x

Project Type
Specify the type of project to create. '

(@) RTL Project
You will be-dple to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis,
implementation, design planning and analysis

Do not specify sources at this time

7y Postsynthesis Project: You will be able to add sources, view device resources, run design analysis, planning and
implementation.

< 10 Planning Project
Do not specify design sources. You will be able to view part/package resources.

Imported Project
Create a Vivado project from a Synplify, XST or ISE Project File.

Example Project
Create a new Vivado project from a predefined template.

Kl 2-5 RTL T

6. ## SWORDA4.0 f] FPGA Z%¥: Family i% Kintex-7, Package i% ffg676,
Speed grade i%t-2; A5 B ARR S rhik xc7k325tffg676-2, kit Next

#  MNew Project =

Default Part

Choose a default Xilinx part or board for your project. ‘

Reset All Filters

Category: | All - Package: ffg676 - Temperature:  All Remaining
[E——

Family: Kintex-7 -~ Speed: -2 ~

Search: | Cu- ~ k
Part I'D Pin Count Available 10Bs LUT Elements FlipFlops Block RAMs Ultra RAM= DSPs Gk
®CTK160HTg676-2 676 400 101400 202800 325 o 600 =]
XCTK3I25tTg676-2 676 400 2032800 407600 445 o 840 8
*CT k4 10t gE76-2 676 400 254200 508400 Fas o 1540 8
< >

K 2-6 FPGA 5%
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7. F T TR R,

¢ Pew Project

VIVADO”

£ XILINX

Hiw Preject Sussary
€ &new ATL preiec ndened 1650 T will b8 cra sl

G T 3FRAT BT 3 BSOS RleTally 1 Bl A B DT
Crafaast Pat scTISmpTe-2
Praduct Kitdga-T
Firly Kifiga.T
Packngs B3ETE
Spend Crace: -2

To crne B piogect, chck Finish

=

B 2-7 Fr TR

2.2 Vivado 4k FL i

& 2-8 2 Vivado2018.3 M BER i, KI5 APUAX
1. ZMIX Flow Navigator £ & # 4N F &R, 1% Project Settings. Run
Simulation. Run Synthesized #1 Generate Bitstream %%;

Al Finish 453 T f 612

ZancH

2. A
3. AX
4, THEIX

4 12b01 - [Dy/archlsbs/lab01/1ab01 xpr] - Vivado 2018.3
Ele Edt Flow Jools Repgrs Yindow Layout Yiew Help
P, BE & T

IR v

~ PROJET MANAGER
& Shtings
Add Sources
Language Templates

# 1P Catalog

¥ /1P INTEGRATOR

Create Block Design

¥ SIMULATION

Run Simutation

~ RTLANALYSIS

> Open Elaborated Design

v SYNTHESIS
» Run Symthesis

>

¥ IMPLEMENTATION
» Run implementation

>

¥ 'PROGRAM AND DEBUG

Il Generate Btstream

3 Open Hardware Manager

Sources Project Summary
a =+ + Overview | Dashsoard
Design Sources
§ Constraints Settings  Eoit
ff'= Simulalion Sources Project name: fano1
sim_1 Project location, DfarchiabsAab01

) = ity Sources Procucttagly -
Projedipart
T module name
fargettanguage
‘Smuiatr anguage
Synthesis Implementation
ot Nt stated sus
Messages: No errors or wamings. Messages:
Pat XcTKI25Mg876-2 Part

Hierarchy  Librare Strategy’ Strategy
Report Swrategy’ Report Strategy.

Properties Incramental implementation:
DRC Viokations Timing

s -
5 Design Rung
Qa = & - %
Name, Constaints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAMS URAM DSP Stat Elapsed Run Strategy

#7 sym_1  consts 1 Notstated

impl_1  consts_1  Notstated

Vivado Synthesis Defaults (VIvado Syninesis 2018)

T R AT AR A S SO A, 3R TR SO B
SR TG R FTIF g S 155
ikzr\‘%’ﬁlj'fm n_n’]j(u_»o

- 8 x
Ready
== Default Layout v
2
0o X

Not started
No eors or wamings
XCTK325MIGE76-2

Repot Strategy
Vivado Symithesis Defautt Reports (Vivado Syfige

2-8 & Vivado2018.3 1% f&k 51

Defaults (Vivado 018) (Vivado,
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PS: L JEIER 5> D HE X I 2 Bl 24 B EAT (34 M0 s AN R (1 P9 7%

2.3 I IsCAs:

1. WA, AdiZAMIX Flow Navigator R Project Manager->Add Sources
g E] X Sources [ “+” 5, $TJ Add Sources X5 HE

Flow Navigator e A PROJECT MANAGER - 1ab01
~ PROJECT MANAGER
Sources 2 _ 00 X Project Summary
£ Settings - | - . i
Q = = |+ : o Overview | Dashba
Add Sources
Design Sources
Language Templates b Constraints Settings  Edit
F Ip catalog v [ Simulation Sources Jp Projectname:
sim_1 Project location:
~ |P INTEGRATOR » [& Utility Sources Praduct family:
Create Block Design Project part:

Top module name:
Open Block Design &

Target language:
Generate Block Design . |
Simulator language:

~  SIMULATION

Synthesis
Run Simulation

Status:

2-8  IInCAE

2. #FEE T Add or Create Design Sources, FIRININECH & Verilog
HDL J53CfF, siddi Next

#  Add Sources

Add Sources

VIVADO'

HLx Editions This guides you through the process of adding and creating sources for your project

() Add or create constraints
? Add or create design sources

() Add or create simulation sources

& XILINX.
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A ORISR TP 230, Wik Add Files DL NPT # S0 A
SRS IXAL 2 BT A S, ik Create File Ji:

¢ Add Sources
Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on '

disk and add it to your project

+

Fl

Use Add Files, Add Directories or Create File buttons below

Add Files | | Add Directories Create File

4. PRHE Create Source File HF SCfF4 %N flowing light, M OK

#° Add Sources

Add or Create Design Sources
Specify HOL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on
disk and add it to your project.

+‘ §  Create Source File x
Create a new source file and add it to your
project. '
File type: @ Verilog w

File name: flowing_lign{ |

[ File location: | « =Local to Project= w
ife 1
Scan and add RTL e files into proyeer

8129
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5.

6.

A4 Finish

¢ Add Sources *

Add or Create Design Sources

Specify HOL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on '
disk and add it to your project.

+,
Index Mame Library Location
® 1 flowing_lightv  xil_defaullip  =Local to Project=
Add Files | | Add Directories | | Create File

[

(2) Next = Finish Cancel

FE#H K] Define Module H1f¥) 1/0 Port Definition, #i A\ & i i 75 15
M, B 7R, oMY, Ak Bus 1ET, I MSB Al
LSB #fi € s 4 % ¥ eRUE Rt OK

#- Define Module *

Define a module and specify 1O Ports to add to your source file.

Faor each port specified:
MSB and L3B values will be ignored unless its Bus column is checked. ‘
Paorts with blank names will not be written.

Maodule Definition

‘ Module name: flowing_light

e — PS5

+ -t
PortM.. Direction .. M. .. [
clock input [ A |
reset input  ~ []

led output 7 0 o

© \
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7. HiEER flowing_light SC14 7R TE Sources H i Design Sources s

Flow Mavigator S e s PROJECT MANAGER - 1ab01
? PROJECT MANAGER
Sources
- .
v |P INTEGRATOR Q = £ +
Create Block Design ~ = Design Sources (1)

Open Block Design

Generate Block Design

® . flowing_light (lowing_lightv)
» Constraints
w Simulation Sources (1)

» sim_1 (1)

¥ SIMULATION 5 Utility Sources

8. Xlili flowing ligh, #IRANFBLTHACHS CELHL b SCPFBRAT 5 R QA A ZE A
B0, FF R R AL

?

Lo RN I e BE I VR BV Sy AV S Y

I
o I VI ) B S L R O B

B3

S T i}

SR R T N ]
[

§
[P

reg [23 : 0] cnt_reg;
reg [T : 0] light reg:
always @ (posedge clock)
begin
if (reset)
cnt_reg <= 0;
else
cnt_reg <= cnt_reg + 1;

end
always @ (posedge clock )
begin
if (reset)
light reg <= §'h0l;
else if (cnt_reg == 24'hffffff)
begin
if (light_ reg == B8'h&0)}
light reg <= 8'h0l:
else
light reg <= 1light reg << 1:
end
end
assign led = light reg;

10 / 29
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2.4 ThERfi B

1. G Sc . EAE X Source WA ik PE Add Source
5T A2 X PROJEU MAHAGER Fi%&#¢ Add Source

Flow Navigator o e RS PROJECT MANAGER - lab01
v PROJECT MANAGER
Sources 2 _ OO x>
& Settings a = - + Lo
il - -
Add Sources
P\ W Design Sourcas (1)
Language Templates ® =~ flowing_light (flowing_lightv’
¥ |p catalog » - Constraints

o Simulation Sources (1) i
¥ P INTEGRATOR hd sim_1 (1)

@ - flowing_light (flowing_lic
> Litility Sources

Create Block Design

Cpen Block Design

Generate Block Design

2. f£ Add Source "i%&# 5 =1 Add or Create Simulation Source, fiifi Next

¢ Add Sources

Add Sources

VIVADO!

HL Editions This guides you through the process of adding and creating sources for your project

() Add or create constraints
() Add or create design sources

(-“ Add or create simulation sources

& XILINX.
©)

[las]
=
1]
=

1

I
o
=
[w]
o
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3. 1%&F% Create File )& M7 E B S

4 Add Sources

to your project.

Specify simulation set:

+

Fl

Add or Create Simulation Sources
Specify simulation specific HDL files, or directories containing HOL files, to add to your project. Create a new source file on disk and add it

sim_1 w

/

Use Add Files, Add Directories or Create File buttons below

Add Files | | Add Directories | ‘ Create File

4. FNBUR S FRAT LA flowing light tb, sidi OK

project.

Eile type:
File name:

File location:

j  Create Source File

Create a new source file and add it to your

x

@ Verilog w

flowing_light_to| |

s <=Local to Project= Eﬁ:g W
Cancel

5. SEMZ G A Finish, BRI SO 2 AT EX fhug 1, B OK
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¢ Define Module

Define a module and specify 1O Ports to add to your source file.

Faor each port specified:

MSB and L3B values will be ignored unless its Bus column is checked. '
Ports with blank names will not be written.
Module Definition
Module name: |flowing_light_tb
0 Port Definitions
+
PortMame  Direction Bus MSEBE LSB
mpat v~ ) ' '
(2) Cancel

6. FEFAH X TEHE P ST Yes

¢4 Define Module

Are you sure you wantto use these values?

o The module definition has not been changed.

7. 1E Source [X Simulation Sources T, FJ 45 E MR CALF flowing light tb, fE

Herbott B AT O H AR SEGI AR 90 5 b AR OF i fjqe) »

KV
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8.

2 reg clock:;
: reg reset ;
. wire [T:0] led;

: flowing light ud(

7 .clock(clock),

i .reset (reset),
dediled) ) :

11 parameter PERICD= 10;
13 always # (PERICD*Z2) clock = !clock:

15 initial begin

1& clock = 1'k0;

17 reset = 1'b0;

18 # (PERICD*2) reset = 1'bl:
15 # (PERICD*4) reset 1'k0;

21 J//#580; reset = 1'bl;
22 end

#E /M) Flow Navigator ' s 5 Simulation T ¢ Run Simulation &35, ik
# Run Behavioral Simulation. AR Figurel 1 Figure2 A& T DL AL
Ha AR S A2 4T 1 B Ja B S 2 B -

Q|| & | Q|3 | o | IC|D |28 20|

1,200 ns

4 clock

4 reset

1, 000, 000 ns

1, 000 n= 1, 200 ns
14 clock
4 reset
v & led[7:0] P - .......
8 [7]
4 [6]
18 [5]
8 [4]
18 [3]
8 [2]

8 [1]

> w DELY[31:0]] 20 J o

FEREP ETHEET H o reset B 1B, B2 thif) led[0]=1 FREE NI =
(#F led T 0 BT ER) « BT RITAR

14 1 29



K1 B 2 RIS RO JAE ], BaRseiniie B A, AT E B R .

WA FBE I H 2T B LA 2L AT 1E = AL -

LIMULATION - Behavioral Simulation - Functional - sim_1 - flowing_led_sim

Scope S E Z 4 Objects e e [ flov ed8.v < Untitled 7*
Q| x| = o Q o Q W& Q| X[« ||| ® | >
Name Design Unit E Name Value

v 1} flo.. flowing_led_sim \ A clock 1

2 14
flowing_led8 \ 14 reset 0 4 clock

SIMULATION - Behavioral Simulation - Functional - sim

Untitled 7*

SCc0 pe

Sources

# clock

s reset

> W led[7:0]

N L Y LRt AAAAANA S

Ohjects

MM BT R R &R

a) BT Ctrl+ “=7 F Ctrl+ “+7 0T LU EIEAT 46

b) MKASSME, AT NEEHIEEAREN . EF%E 5 I ad A,
i Radix 32 HL AT BARSCARAT 5 AN [R] 2t ) R s O 3K

c) B Scopes B HHEAIEHFHEEFRESAIB, EHENBHIES,
M B 9FE Add To Wave Window, WJHEI%AE 5 1Y N2 07 BB K

SIMULATION - Behavioral Simulation - Functional - sim_1 - tb_flowing_light

Scope Sou S 4 Objects
Qx| & Q &
Name Design Unit 1 Name Value 0
v i tb_flowing. tb_flowing_light 1 & clock 0 L¢
1} uo flowing_light ] M reset 0 L¢ 4 clock
& glol glol ) > W@ led[7:0] 01 Ar 3 reset
> & cnt_reg[23:0] onnnig Ar

> B TgRTTeer7 0] 0 Add to Wave Window

Logto ‘.hve Database

Go to Source Code

157 29



d) WINES/FHREMAH Run KB TH Restart, HHIFMAEH TH %%
FH ST 5
e) MM Run for---{ij HA45E N A HIBIE ;
) A e TR ) T SRR R AT IR () O L T4z T
TR%, HuREAEIY (RNETMAREY) « BIT0iH. BITR e K
Wi DT R E . (RN, biEeT, BiF. EHi R

fiew Run Help Quick Access -
B HE
¥ |4 » »r 10 ns v ¥ —————

£ 8. W EMIE RN T ent reg (55U

Q W @ @ ¥ o M M = 2o pe

00000001

000004

SR AT HPE T, AT HIIE

a) 24 reset 55 N1 I, iHE2E ent_reg #EHIEAILNE, HH{ES led[0]
a4k >y 00000001 ;

b) X4 reset {554 0 B, THEESERABEME 5 AR 11148, BER

Iz 24 fifE4 A 1 K, B E5 28 1 4A2(HP led[1]29 00000010);

¢) AMEEIEATRIAR, THEESHBME] 24 fr 4R 1 g ER5E Og

W FRATAT DI SO T RS A B SO T T U S S, DU

BPGHIEBI AR InREE, REES B W T led X120 B 47 E A

nt .

v M led[7:0] 00000010
8 [7]
¢ [6]
18 [5]
o [4]
8 [3]

é [2]

0
0
0
0
0 "
0
I
0

16 / 29



2.5 TFESZIL

I SRR R 7 200MHz I BRIk 8%, it g, 450N BRI 5
BZE o Bl U S IE N TRE ERTR 2. 5 flowing 1ight AQRSHEER i
BRI Z L

1. flowing light. v KMEXUNT KR T HES

1 & L B L

module flowing light(

input clock p,

input clock n,

input reset, I
output [7:0] led

b

reg [23:0] cnt_reg:
reg [7:0] light_ reg;

IBUFGDS IBUFGDS_inst |
LO(CLE_1),
-I({clock p),
-IB(clock n)

)z

always @ (posedge CLE i)
begin

if ('reset) //RFEREREEZREETEEERET,

cnt_reg <= 0;

else
cnt_reg <= cnt_reg + 1;
end
always @ (posedge CLE i )
begin
if ('reset)
light reg <= 8'h01;
else if (cnt_reg == 24'hffffff)
begin
if (light_reg == &"'hE0)
light reg <= §'h0l;
else
light reg <= 1light_ reg << 1;
end
end
assign led = light reg;
endmodule

2. WNINE LR SCAT

AT PR T VR TS LY SRS
—&F|H VivadoHJI0 planningZfjfg;
TIREBSHTE R Jyxde AR, TEA LI R AT %

HMERR

1) IO planning: /A7 Flow Navigator ' Synthesis "] Run
Synthesis, Jext LREMHATEE . LA %2 )E, T PURXEHE, &
$O0pen Synthesized Design, 0K

17 1 29



Synthesis Completed >

o Synthesis successfully completed.
Next

() Run Implementation

(®) Open Synthesized Design

() View Reports

[ ] Dont show this dialog again

RE0KE, MERNR M. #HENE T B EIEBETHER 10 planning:

¢ 1ab001 - [D:farchlabs/lab001/1ab001.xpr] - Vivado 2018.3 - m} x
File Edit Flow Tools Reports Window Layout View Help Q- Quick Access Synthesis Complete
=, B & b, M H O 8 ¥ ¥ [ == Defautt Layout v |

Flow Navigator c B B SYNTHESIZED DESIGN - xc7k325g676-2 (active) Default Layout

A ~ 0 Planning
v PROJECT MANAGER .
Sources | Netlist 2 _0O0n nmary  x = Floorplanning
'ﬂ' Settings
e o @ Deoug
Add Sources fowing_light Timing Analysis
Language Templates 5 Nets (105) Save As New Layout...
TP Catalog b Leaf Cells (61) Reset Layout F5

2N XET R &S 1/0 ports, FHFIEXTRE S IE, BIAX R FIFPGA 4
Fre (BB E S AL LT Package BEFRT MR E) , FHEIEETI/0 Std.
FELARI FPGA Lo TR TO FE P A vHE v 226 %6k AR I AR M1 o

18 / 29



Bl Eo Flow

= M~ E

v SMULATION orop
vREF

Tools Repats Wndow  Lagout

Q = ¢

& voam

W Holp

® » BN OGB G I

SYNTHE SIZED DE SIGN ” - 1=T¥329413675.2 (3%

Device Constraints

10 Port Properties

Package

o
& e
AR SIS B R B B A TOER P AR HE A
2 led[7] FTRBITBRIE w23z : I/0 5tdW LVCMOS33
led[e] FTEHIEBEE nsze ; I/0 StdW LVCMOS33
3 led[5] MEREEE v25 ; I/0 StdAd LVCMOS33
5 l1ed[4] FTEMEEE nnz3 ; I/0 Std¥ LVCMOS33
£  led[3] T@%%Fﬂ% ¥23 ; I/0 Std’¥ LVCMOS33
7 led[z] FWHBIEBEE v2z : I/0 StdA LVCMOS33
i led[l] FTEHIEBRE nrz1 ; I/0 StdW LVCMOS33
o led[o] XEAIEEIE aFz4 ; I/0 Std)¥ LVCMOS33
11 clock p WMMAIERAE acis : I/0 Stdfy LvDS
12 reset T HIEBEE wis : I/0 Std’A LVCMOS1s

LSRR 1/0 StdigEG, MiA b TERS R PR AR, 3 R HE
FENHT 2 R SO, WA lab01_xdc, JF midiOK

Tcl Console Messages Log Reports Design Runs Package Pins li0 Ports x

Q = 2 [@ + =

Mame Direction Meg Diff Pair  Package Pin Fixed Bank /O Std Vecco Wref  Drive Strength Slew Type Pull Type Off-Chip Termination IN_
led[7] ouT I:l w23 ~ | 12  LVCMOS833* hd 3300 12 v  BLOW ~  NOME w  FP_VTT_50 ~
led[6] ouT AB26 ~ vl 12 LVCMO333* > 3300 12 v sLow ~  NOME ~  FP_VTT_50 w
4 led[5) ouT Y25 A v 12 LVCMOS33* ~ 3300 12 ~  SLOW ~  NONE ~ FP_VTT_50 ~
led[4] ouT AAZ3 ~ ] 12 LVCAO833* - 3.300 12 v BLOW ~  NOME w  FP_VTT_50 ~
legsy  ouT v23 v @ 12 3300 12 ~  sLow wv NONE  ~ FPVITS0 v
4 led[2] ouT Y22 v ] 12 LVCMOS33* - 3300 12 ~  SLOW ~  NOME ~  FP_VTT_50 ~
led[1] ouT AE21 ~ ] 12 LVCMOS33* - 3.300 12 w  SLOW ~  NOME ~  FP_VTT_50 ~
led[0] ouT AF24 ~ v 12 LVCMOS33* ~ 3300 12 ~  SLOow ~ NOMNE ~  FP_VTT_50 ~

~ [ Scalar ports (2

B clock_p 1Y) clock_n AC18 i v 32 LvDs* - NOME w  NONE W
@ reset IN W13 ~ | 32 default(LVC.. ~ 1.800 NOME ~  NONE ~

19/ 29



¢ Sawe Constraints >

Select a target file to write new unsaved constraints to
Choosing an existing file will update that file with the new '
constraints

(®) Create anew file

Eile type I XDC -

T
File name: |Ian017xdd 1

&.
« <=Local tc

File location:

witg Y

o

=select a target file=

@

2) BEPERBAL ST — AL . TIFAD Sources i 1iHE, U]

Jﬁ?%%glﬁ

¢ Add Sources

P Add Sources

VIVADO
Hx Editions

(®) Add or create constraints

) Add or create design sources

() Add or create simulation sources

&2 XILINX.

Add or Create Constraints

Specify or create constraint files for%hysical and timing constraint to add to your project.

Specify constraint set. constrs_1 (active) w

+A

Constraint File

lab01_xdcxdc

Location

Doarchlabsiab001ab001.srcs\constrs_1\new

This guides you through the process of adding and creating sources for your project

iz
®
El
m

Cancel

/

Create Constraints File X

Create a new constraints file and add it to your

project '
File type: " ¥DC -
File name: |Iab01_xdc |
File location: | « =Local to Project= w

®

| Add Files l Create File |

| Copy constraints files into project

| Finish | | Cancel | ‘

20/ 29



TESources X X T HHT @ U7 B 25 B2 R S, 42 B0 U A N A5 & FH S 1Y
FPGAE 21 A5 B 5 B PARERI 2 R iE A :

set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property
set property

PACKAGE _PIN
PACKAGE _PIN
PACKAGE _PIN
PACKAGE PIN
PACKAGE _PIN
PACKAGE _PIN
PACKAGE _PIN
PACKAGE _PIN
PACKAGE _PIN
PACKAGE PIN
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD
TOSTANDARD

2. 6 FERIAE &AM

1. fE Flow Navigator A /&t Program and Debug T Generate Bitstream

eI,

ARG HENTEMER G

W23 [get ports {led[7]}]
AB26 [get ports {led[6]}]
Y25 [get ports {led[5]}]
AA23 [get ports {led[4]}]
Y23 [get ports {led[3]}]

Y22 [get ports {led[2]}]

AE21 [get ports {led[1]}]

AF24 [get ports {led[0]}]

AC18 [get ports clock p]

W13 [get ports reset]
LVCMOS33 {led[7]}]
LVCMOS33 {led[6]}]
LVCMOS33 {led[5]}]
LVCMOS33 {led[4]}]
LVCMOS33 {led[3]}]
LVCMOS33 {led[2]}]
LVCMOS33 {led[1]}]
LVCMOS33 [get ports {led[0]}]
LVDS [get ports clock p]

LVDS [get ports clock n]
LVCMOS18 [get ports reset]

[get ports
[get ports
[get ports
[get ports
[get ports
[get ports
[get ports

fE) o WIHBLLAURHE, miYes

~ SYNTHESIS

P Run Synthesis

> Open Synthesized Design
» IMPLEMENTATION

~ PROGRAM AND DEBUG

¥ Generate Bitstream e

» Open Hardware Manager
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set_property I0STA
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Synthesis is O

ut-of-date

[[] Dont show this dialog again

x

Synthesis is out-of-date. OK to launch synthesis and implementation first? ‘Generate
Bitstream® will automatically start when synthesis and implementation completes.

Yes ‘ No

‘ ‘ Cancel ‘
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Launch the selected synthesis or implementation runs.

Launch directory: | e =Default Launch Directory= R
Options
(®) Launch runs on local host:  Number of jobs: | 4 ~

() Generate scripts only

[) Don't show this dialog again

X

¢ Launch Runs =

Bitstream 4= i J5, I it Open Implemented Design K& & SEHLI 45

R, W] midiCance IR, WAMEH =TEHLE “HT”

e & D

o Bitstream Generation successfully completed.

Next
@ Open Implemented Design
[ ) View Reports k
) LTI IR — AR
[ ) Open Hardware Manager

[ ) Generate Memaory Configuration File

|:| Dont show this dialog again

Bitstream Generation Completed *

TR mdiYes BiNo

CE A=l LB 11

22129



o Do you want to close “Synthesized Design’ before opening ‘Implemented Design® ?

[ ] Always do this action and don't show this dialog again
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2. T FE—i&EH SWORD sZEek ) 12V HJE. it JTAG Tiigsfifs
SEIOARE _FUFEANL, SRS IT A BRI,  FEx B B k8% AR DS
AR SRV ) .

Bl — CHJERET JTAG #f1 HJEIT )
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@ Windows Defender BiskiZ£2R8 | Ay FIRTERSSThES

Windows Defender BAXIEEIFFRE M EFISFPES_ FAT hw_server BASEETNEE.

@ ERERR(ND): hw_server

EAEE(P: =0
BEAE(H): Chxilinx_wivado\wivado’\2018.3\binyunwrappediwingd.o
Yhw_server.exe
| FoEF hw_server TEEIELEEE A
| %lgﬁﬂ?ﬁ, OEEEEL T ERIEE (R)

—
LrFARES, FUOTIEFNIMHE PR CRET . AT AARS RS tES RIS iR =)
[(5)]

& oA A) Bt

M7 Flow Navigator H Open Hardware Manager — i, #E NHE/F4F2
(Eg= o]
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* IMPLEMENTATION

P Run Implementation

*  Open Implemented Design

¥ PROGRAM AND DEBUG

¥i Generate Bitstream Properties
~ _(Open Hardware Manager
Open Target

ng g Auto Cnnnectq
aed

ML

Open Mew Target... Select an object to see pro

ERERRIN G, EERGH (xc¢Tk325t 0(1)) FAREIEFE Program Devices
B mdi FEJTHER Program Device

HARDWARE MANAGER - localhostiiling_tcfiDigilent/2017 06300081

) There are no debug cores. Program device Refresh device

R

Hardware 2 _ 00K % flowing_light.v x lab01_xdc.xdc *
Cl E é ﬁ Deiarchlabsab0011ab001 srcs/sources_1iimports/b:
Mame Status
Q - s B B X /
~ | localhost (1) Connected ;
19 A
~ Wl # xilinx_tciDigilentf2017063000.. | Open 20 Q) LILIILLIIILLL I LIS S LA S AL LA AL A AL A
w {8 xcTk325t_0 (1) Plmdmn e S
Hardware Device Properties... Ctrl+E

JE XADC (System Monitd
Program Device...

Verify Device...

(* Refresh Device

[y
=]
-

4 | Add Configuration Memory Dievice... biput |

Boot from Configuration Memory Device
Hardware Device Properties

TEFH PITERER RS2 B B INEA TREA B begsim SCfF,  sidiProgram
KFPGAS F AT 4 A2
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# Program Device

Select a bitstream programming file and download it to your hardware device. You can aptionally
select a debug probes file that corresponds to the debug cores contained in the bitstream ‘
programming file.

Bitstream file: D:s'arn:hlahs;'lab[][lﬂlabum.runs;‘impl_ﬂﬂnwing_light.biﬂ II‘
Debug probes file: k II‘

[+/] Enable end of startup check

(?) Program Cancel

6. MEESLIGH EIBHTHR led HISEIGER, FH 8 ALM/KAT MRS 2 5 7.

2.7 FMIGALLEDIRACAT FISEEL CRTANEBD

SWORD “F-& 424t T 4 A GPTO 210 4X4 fAEMEFE. 16 fLIEBhITFR. 16 fif
LED. 8 fif 7 B E . He h T4 1/0, 1L 16 SMIE3I KA 1T/ FPGA B
HRJTA, 16 AL LED F1 8 f77ECERSE K] 1 SNTALV164ARE A 25 A7 a AT FR AT I
ITIIALE

TR TREFTHflowing light. vFllab01l xdc. xde XN B AT HE FFAT AL
(parallel2serial #A%) FF@EATAH TS IIARESAT AT SEHN..
1. EEHofHE s .
module flowing light(
input clock p,
input clock n,
input reset,
output [7:0] led,
output LED _CLK, //NSEBLEMRI6AL1edift/KIMHTi
output LED DO, //3ri
output LED CLR //#iit
);

reg [23:0] cnt reg;
reg [7:0] light reg;
reg [15:0] light reg2;//#rt

IBUFGDS IBUFGDS inst (
.0(CLK 1),
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.I(clock p),
.IB(clock n)

);
always @ (posedge CLK i)

begin

if (lreset) //M_EENHEHIE T RIKHF
cnt_reg <= 0;

else
cnt_reg <= cnt_reg + 1;

end

always @ (posedge CLK i )

begin
if (!reset)
begin/ /¥4
light reg <= 8 h01;
light _reg2<=16"b01;/ /i
end //¥ri
else if (cnt reg == 24’ hffffff)
begin
light reg2<={light reg2[14:0], light reg2[15]}; /mm
if (light reg == 8 h80)
light reg <= 8 h01;
else
light reg <= 1light reg << 1;
end
end

assign led = light reg;
FCL TR EIER AT R s{tlediﬁfilfﬁ%i%

wire led clr:
assign LED CLE=~led clr:
reg [23:0] clkont:
always@ (posedge CLE i)
clkcnt<=clkcnt+l;
parallelZzerial #{
.B CLE FREQ(200),
.5 CLE FREQ(20),
.DATR BITS5(1&),
.CODE_EWNDIRAN (1))
P25 1LED |
.clk(CLE i),
.rst (~reset),
.data(light regl),
.start((clkcnt==24'L0) ?1'b1:1'k0O},
Lbusvi(),
finish(),
.5_clk(LED CLE),
.2 _clriled clry),
.3 dat (LED DO} ) :
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Endmodule

2. flowing light.v Vi T parallel2serial.v X4 IP W%, FEIRIZELR
(BATF 2z CF MM E S, parallel2serial. edif AL E v 1
parallel2serial. v XN SCAEXS N K Fparallel2serial ) 1P WAZSCHE, W
34D B TFEH

Flow Navigator

~ PROJECT MANAGER

o Settings

Language Templi

T P Catalog

~ P INTEGRATOR

Create Block Des|

Open Block Desig

Add Sourceso

Add Sources

2 _ 00X Project Summary

- Overview | Dashboard

Add or Create Design Sources

Specify HOL, netlist, Block Design, and IP files, or directories contain
disk and add it to your project.

+

4

¢ Add Source Files

Loaok in: edif_lab01

] parallel2zerial. edif

@ parallel2serial.v 3

Generate Block D

v SIMULATION

Run Simulation Use Add Files, Add Dirg

v RTL ANALYSIS

» Open Elaborated |

Add Files

v SYNTHESIS

P Run Synthesis Scan and add RTL include files into project 2

AN A NS, sidEFinish

¢ Add Sources

Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on '
disk and add it to your project.

+A
Index Mame Library Location
® 1 parallel2serial v wil_defaultib  D:farchlabsfedif_lab01
| 2 parallelZserial.edif = N/A D:farchlabsfedif_lab01
Add Files | | Add Directories | | Create File

C] Scan and add RTL include files into project

Copy sources into project

e -
(=) ext =
2 =< Back Jext | Finish | | Cancel |
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3. BHAR SR

#16leds AT A161led/Rii/KHTiH

set property PACKAGE PIN N26 [get ports LED CLK]

set property PACKAGE PIN N24 [get ports LED CLR]

set _property PACKAGE PIN M26 [get ports LED DO]

set _property IOSTANDARD LVCMOS33 [get ports LED CLK]
set _property IOSTANDARD LVCMOS33 [get ports LED CLR]
set_property IOSTANDARD LVCMOS33 [get ports LED DO]

4. [FRE: AERRbit3CF. FEEGIE, W& 16 4 led TR KBMUHISITHEZE S
Tty
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