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(D i Ja3h Vivado 2018, 2, LN & 3. 2 FF 7= i Vivado J3 3h FL 1 . 87 Quick
Start £ H1 Create Project (B L #:5% B File—>New Project... i3 . B s LI A 5, )
A TR

¢ Vivado 20182 = o x
File  Flow Tools Window Help | Q- Quick Access

VIVADO? £ XILINX.

HLx Editions

Quick Start

| Tel Console

Bl 3.2 Vivado J& 2 #ifi

(2) 7E LA B 5 (N 3.3 Brzs) S Hiifi Next #2241,

(3) TEW 3. 4 JIr 7 i 5T i 45 T F2 24 FIAE it % 42, AR 350 H fim 44 R led s FEAF N
BN D:/exam, a3 Create project subdirectory & ¥EAE , 7] Nt TR AE+E & B4R T & 51
WS S Je s e B B AS T H AR AE D:/exam/led SCPFJe ., 3 58 UG . #ifi Next
T

TR IEAMPAEBER AT ARBA T I TR BN IBEHRAFEF HF.T
B &R

) EHTE LKA GNE 3.5 i) A, %FE RTL Project 2881, By Next #41 .

EE: R AB 3.5 P4 ik Do not specify sources at this time £ &£ 4E, M gkt 5 &
# (5) A= (6) , &7 % A7 LA LA A R A Fo 29 R A,



¢ New Project x

Create a New Vivado Project

VIVADO'

HLx Editions This wizard will guide you through the creation of a new project.

- BIFEEOPEAIA HES

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.

@ Back Finish Cancel

3.3 Ao T#mT

¢ New Project X

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

Projectname: |Ied o |

Project location: |D:/lexam IZ‘
/| Creale project subdirectory

Project will be created at: D:fexam/led

®

B34 TRARR BT B E A

(5) fEIE] 3.6 BT/ Add Sources Ft Il A SS IR SCAF I 28 B3T3 & . Ho Target
language 1 Simulator language ¥Ji%#¢ Verilog, 8 Next &4l .

(6) ALY H A, I ATE Add Constraints Uil B 4% i Next 74,

(7) FEE] 3.7 Fros By aAF 2 £ 500 vh A4 65 FH 9 FPGA JF & AR B £ 40 1 1) FPGA
Hindgs 4. A6, DL Xilinxk EGO1 i B #5 #, # FPGA % # xc7a35tcsg324-1, Rl
Family ZE£¢ Artix-7, 83 X (Package) i csg324, Hiidy Next 24,
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¢ New Project 3
Project Type
Specify the type of project to create. "-E‘—
(e) RTLProject

You will be able 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

() Post-synthesis Project You will be able to add sources, view device resources, run design analysis, planning and
implementation.

Da not specify sources at this time

() MO Planning Project
Do not spedify design sources. You will be able o view partpackage 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.

@ ﬁ | Finish ‘ Cancel

B 3.5 kPR TR

¢ New Project X

Add Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those files, to add to your project Create a new source A»
file on disk and add it to your project. You can also add and create sources later.

+ =13

Use Add Files, Add Directories or Create File buttons below

AddFiles || Add Directories || Create File

Scan and add RTL include files into project
Copy sources into project

+| Add sources from subdireclories

Target language: Simulator language:
©, [coee | EEEEN | e | [ oo ]

Bl 3.6 ERIMIESCOE IR BB F
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¢ New Project x =
-
a
Default Part B
Choose a default Xilinx part or board for your project. This can be changed later. ‘!-p E
it
14
Parts | Boards ‘
Reset All Filters. H
Category: | All v | Package: | csg324 v | Temperature: | AllRemaini. v ;
Family | Arie7 v | Speet | -1 v :
. H
Search: | Q- v | |
Part OPinCount  AvailablelOBs LUTElements  FlipFlops  BlockRAMs ~ UlraRAMs ~ DSPs
xc7aibtcsg32e-1 324 210 10400 20800 25 0 45 i E
120 E
3 !
@ <= Back _ | Einish | | Cancel | :

K37 afFiessitm

(8) FZ B 3.8 Fryn iy Bt 4 TR A5 B AT IE B B A o BIE 5 5 . 1
o CARZEGN VR SCOE T FPGA 8 4F45 . WA ) 8, ) BA - Finish #4241 5¢ W T F2
B A s n R A R) , D3 (el i T S AT s e

¢ New Project X

vivapo#: TR

HLx Editions
0 AnewRTL project named ‘led will be created. H
) No source files or directories will be added. Use Add Sources to add them later.
3 No consiraints files will be added. Use Add Sources to add them later.

@ The default part and product family for the new project H
Default Part xc7a35tcsg324-1
Product: Artix-7
Family: Artix-7
Package: csg324
Speed Grade: -1

£ XILINX. | o cuate e project, cickFinisn
© (oo | [ | (N [owo |
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2. HrONOR% I S
(1) K 3.9 fi7n . iE#E Flow Navigator T PROJECT MANAGER A1) Add Sources
BEI, FTHF B it SO A B

4 led -

] - Vivado 20182 = o x
o e b, | Qi it

- ? 00X | |ProectSommy 200X
Q' z 8 + 0 e o s
Seitings  Ecit

= Design Sources.

» % Consiraints Project name. led
T P calg ~ % Samalalion Sources Project location. Diexamiied

= sim_t Praguc tarmity a7

A -z Project past TadSes g1

Cruate Block Design

Open Block Desion

P 2 _oBx Targetlanguage: Vesilog

‘Simulator language: Veniog
Genarats Black Dasagn LR 2K -

~ SIMULATION Synthesis. Implsmantation
Select 3 objrclto 304 Dropedes
Ruan Simuladion Status et started Status: o
€ »
“ RTLANALYSIS F— .
e e TciContole | Mussages |Log | Reporis | Desgafuns ?.-08
Q E(@ || €[> » 4+ %
v SYNTHESIS Nams, Comstraints  Statis  WNS NS WHS THS TPAS TotslPowst FaledRoses LUT FF BRAMs URAM DSP
P Run Synmess ~ [swih t comsts 1 Nolstarted

3 Open Syinesized Design [ impl_1  comstrs_1 Nt started
~ IMPLEMENTATION

» Runimplamentation

>

K39 LREREHED

(2) 7F Add Sources Fifi (Ul 3. 10 i) 1k H Add or create design sources HLik
ML, FoR BN A # Verilog(8k VHDL) I8 S0, #iih Next #5241,

# Add Sources b4

Add Sources

VIVADO**

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

() Add or greate constraints
(e Add or create design sources
() Add or create simulation sources

& XILINX.
@ :qgau:|_|gmish||camu||

& 3. 10 s Jin i i S

(3) 76 3. 11 B i; Create File #2241 , 78 3 14 A9 Create Source File X iHAE P i A
File name N flow_led, 8y OK ##4H .,




#- Add Sources *

Add or Create Design Sources

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

- BEFEEOPTAA HES

¢ Create Source File X
e AR SR Create a new source file and add it o your

| project - i
-
File type: | ® Verilag v !
File name: |Inw_lnt1 Ql :
Use Add Files, Add Directories or Create Fil :
Filg location: | & <Local lo Project> v | !
H
L}
El -] 5
L}

: o

siories | [ movedores ||_geanrie ]| i

Scan and add RTL include files into project '

Copy gources into project
| Add sources from subdirectories

@ I < Back | | Ned> | | Finish | I Cancel | :

B3.11 QIS ;

EE: IH L P RTHAP LT, wRAFILRNG. v R, VHD 4, TE & Add .
Files 2 % Add Directories #4833t /75 Jn , :
(4) FdrE 3,12 R Finish #7241, 58 WG SCPF By B 2

#. Add Sources *x :
L}

‘Add or Create Design Sources |
Specify HDL, neiist, Biock Design, and IP fles, or direclories containing those fle types 1o add 1o your project Create a new source file on "¢ |
disk and add it to your project L
‘

+ =t 3 ;
Index Name Library Location L

® 1 flow_ledv  xi_defaulliib  <Local to Project> ‘

L}

i

Add Files ” Add Directories ” Create File !

Scan and 30d RTL |nclude files inlo project
Copy sources info projec
¥ Add soyrces from subdireciories

@ = Back i Mexi= 1 Emish | Cancel |
0312 5E BT S0 i

(5) 7E5H ) Define Module X 35 HE Hr 15 A5 B 44 B L AL By 44y flow_led, B0
Kl 3.13 s, 0] LAFE 1/0O Port Definitions £ H 315 B 19 i 1 I35 & v 11 7 1], Q2R :
Ui 10 SR 7, 5] 16 Bus YB3, I3 57 MSB 1 LSB il i sk S5 B, 58 U5 B dh OK #4i4dl .
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4 Define Module x

Define a module and specify VO Ports o add to your source file.

For each port specified: 'l
MSB and LSB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

Module Definition

Hodute name: [fow_led o
10 Port Definitions

IGIRAES |
e o - |
| Innl.lv.lj 0|0 |

® N o]

[l 3.13 Define Module X i

(6) 457 Vivado FIEUNE 3. 14 Frsr , 7€ 7 8] ) Sources & #% 1Y Design Sources H1
BB 3 1T SO flow_led. v, BUH AT FF i SCHF, FI M Vivado H 7 Y SCAS 4 4 245 (Text
Editor) #i AT . A6 LED Sk AT AR il 3. 1 B

Projoct Semmary | Bow_ledy  x
DumamAedied srcafsources_newlow_ledy ®
Add Sources
QEd « + x &8 B XV EQ o
L T - - -
8 ;A7 Creare Dure- 2019/10/24 17 45-d5 -~
¥ o T A Besign Heme:
B Medale Neme® flev_led
¥ IPINTEGRATOR 9 | A Praject N
10 0 A Terger Devices
Creale Block Design 1 A Teal Versiem
Opan Block Desion s :; Deneriprian
Ganarals Block Degion W Dependencion
BN
SMULA 18 | A Reviziem
% el 1T D A Revivien 001~ File Crested
‘Run Simutation 15 - A addicienal Commanes
wi N
mE
~ RTLANALYSES 0
¥ Dpen Elaborated Design =
230 madule Ao edl
£
~ SYNTHESES = i
P Run Sminests ‘:9 sedusdul
3 OpenSymihesized Dasign o 5

i IPUENENTHIRN TeiConsle | Messagos | Log | Heports | DesignRues 2_on

P Runimplementation QE &/ W&/ > |» |+ %
3 OpenimplementedDesign Hame Comsbainls Saws  WNS TNG WHS THS TPWS TotaiPowss FaledRouies LUT P BRAMS URAM DSP
~ [ smh1  cons¥s ! Nolstarted "
~ PROGRAM AND DEBUG Al o R R ’i

231 A veriog

A 3.14 Verilog 11 g b5 % 11
(613,11 8 A di K AT IEACHS




3.1.2 frhiia

F M, 58 LR SR A S S B R]ORIR SO AT AT R (B RED 7 B, AR L T e

(1) RIS 78 Sources A7 i 2 4% Add Sources, 78 B Add Sources
o (WA 3. 10) m3FEEE =i Add or create simulation sources B4 , B Next 3540 .

(2) ZEWE 3. 15 B8 19 S 2 Create File #3 #lL. G1) d — A~ BLMR SC1F 76 3
H A Create Source File X iHHE FP 4 A1 SCHA 2 #7 R th_led, X258l Verilog, Huidy
OK % #L . B A4 i 58 i H ity Finish #2411

# Add Sources x
Add or Create Simulation Sources

pecily DL files, of DL fles, to add o your project Create anew s o Gl ek amoct ack A
10 your project -

#. Create Source File ®

LR S,
+ -t o A
| mewe  @venos v |

Fioname: |1 jed 9|

Use Add Files, Add [ orcreatd F |=wnm V|

® o |

|| Scan and add RTL jnclude files into project
|| Copy gources into project

/' Add sources from subdirectories

! Include all design sgurces for simulation

@ [ <gox | [ dear | [ Emen | [ cwow |

3. 15 A fF B SCE
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(3) FEUNIE 3. 16 A By EAR B AL T P 3H 5 0 EAR R A9 24 78 tb_led, R R J&
S SO AR BN A 11, BF L 1/ 0 Port Definitions 34 LAAE , Bt OK #:41.,

¢ Define Module X

Define a module and specify VO Ports to add to your source file.
For each port specified 'l-
MSB and LSB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

Module Definition

mnmlm_bd QI
Do

=28

® El o]

Bl 3.16 ff EAEHE A

(4) Vivado REWE 3.17 fiF 7/~ , 78 Sources % #% 9 Simulation Sources H7 H} 31 35 &t
M5 B SO th_led. v, B ¥T % 30, F) FH Vivado B SCAS 2 55 2% B A A S . A 6]
LED % /KAT 9 Test Bench 3 mhCHS W 3. 2 fis .,

? _ 0w x| | Project Summary x'llb_hmr‘ x Tow_ledy :_:l 2 0n

Q T & + 0 @0 o Drjexamfedied srcs/sim_1inewtb_ledv ®
~ = Design Sources (1) -
- » |
@2 flow_led (ow_ledv) Q,. = xa/m/x /= 0 .‘.
. ! 5 - -~
. [ : ¥/ d &"." Date: 2019/10/24 13:08:18
T A Design Nmme:
= constrs_1 8 . A/ Module Name: th_led
G Simulation Sources (2) 9 i // Project Name:
V0 Wt e
o fomao jeav] i = et
| Hierarchy | Libraries  Compile Order 1 Dependencies:
15 1 // Revisioa:
Source File Properties 200X 16 |/ Revision 0.01 — File Created
; T L1 A Additiena] Comments:
@ th_ledv - -5 w o
- mé
/| Enabled 20
n wodule th_led(
Location: D: new 22(? 28
¢ 2} ¥
e B[] vl 24l mimeiuts
| General | propertes = il

& 3.17 Vivado T.F% ¥ 5

[%13.2] LED #i/KITH#) Test Bench #mtAS .




reg clk;

reg clr;

wire [7:0] led;
flow led 11(

.clk (clk),

.clr (clr)

.led (led
initial begin
clk=1'b0; clr=1'b0;
# (DELY * 2) clr=1'bl;

end

always

begin

# (DELY/2)
end
endmodule

(5) 7F Flow Navigator 1% # SIMULATION F ) Run Simulation 1%, Jf % #
Run Behavioral Simulation, & sh{j & 5L, WA 3. 18 frw,

)

clk = ~clk;

<

Tcl Console

Q =

s B

Design L.
th_led
flow_led

glbl

« Messages

g N

&

SIMULATION - Behavioral Simulation - Functional - sim_1-tb_led

B

Value

o
1
L]
L]
]
g
]
]
{
]

? oo X
&

DataType ~
Logic

Logic

Add to Wave Window
Log to Wave Database

Show in Wave Window

Go lo Source Code

Radix

Report Drivers

Force Constant
Force Clock

Remove Force

Default Radix

flow_led.v »  Untitled 1

aQ W a q

"

]

Bl 3,18 45 B A I

Window . ¥ {5 T IMAPIE F h & 7

(6) A 3E a5 B T H kX5 B A7 38 & AERAE . DT E T H4WE 3. 19 Fiw . 45
BALWIE (RIS 2= A P s 1705 B 32 17455 @ B K A0 05 B 05 B i K BB L 1 B A K

AL BB AT VS AR AT . AR 05 H R BEE N 500ms,

vy L5 5 A 2h B BUE W8 B b, b4, BT 38 3 Z2 0 Scope — 4% Y H 5% 25 48 %2 37 2]
MER A Module N2 4%, 7E Objects XM 5 5 & A7 % Add To Wave

&

FROPEAIA

B =

651 |
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¢ led - [Di/exam/led/ledxpr] - Vivado 2018.2 - O x

Eile Edit Flow Tools Repors Window Layoul View Run Help Q- Quick Acce

=, B B & = ¥ I » x [ s00]ms - [ c

K319 AT HE

write_bitstream Complete o/

)

() AR 05 PO WA 3. 20 Fros K A e P08 2 & 5 R 9 2 BE— 20 LUk
UE PR SCIF A IE B

> 500 | ms D (-] 2= Defaull Layout -
piation - Funclional - sim_1-tb_led 7

flow_ledv x fow ledxdc x|th ledv x Untiledt x TOO

Q W @ @ U o 4 f o

3.20 A1 M EBPIE A

3.1.3 Zy S5l 2R

1. & %H3%F

(1 A 3. 21 fis 7€ Flow Navigator 3£ SYNTHESIS T #) Run Synthesis 3£
I, % M5 TR AT, # ) Launch Runs XF4GHE , #£ Options # % A Launch runs on
local host FAIEFZ4H . 7E Number of jobs & 4 51] 3 v i 5 f KA, DL J 4 135 16 [1] , 0 A
EFE 8,

(2) WEWIN)G 7 Flow Navigator H1i% £ Synthesis F B Schematic &5, 7] UL &
BHAENREEE ., AORNLGE S EEIE 3. 22 Fin,

2. Kmi Y R 4

A PR IE AT LB I 51 B2 57, 55 — R 2RI AT Vivado H1A#Y 1/0 Planning Y)HE (77 5%
X TAEHITLEE IELE AR 1 BEFT I Open Synthesis Design, S8 J5 764 T F F3E R A
Y53 1/0 Ports £, 7EXF N A5 5 J5 s AR B9 FPGA 5145 ) 5 55 —Fh 2 B 308 &
XDC Ao, AR, XDC(Xilinx Design Constraints) & Vivado 2K i %)
AL B R AL A T2 R 19 SDC(Synopsys Design Constraints) # 2 ZE A -,
A Xilinx [ 5 ) — 224 3 29 50k LAY



& led - [Dy/exam/led/led.xpr] - Vivado 2018.2 = o %
Cfle  Edt Flow Tools Repods Window Lajout View Help | O QuickAccess Ready

Block Design Sources X T g ux Project Summary x| flow_ledvy  x 200
Open Block Design Qx| &+ D@ &]|lo 1 (_ledv x
Generate Block Design v & Des Q W « +~ X BB X /7 E Q| &
_Led(clk, elx, Led):; -~
¥ SIMULATION ¢ Launch Runs dle:
un [7:0] led
Launct th ] comnter
~ RTLANALYSIS sedge clk)
% Opmn Eaboraied Onslgn Launch direclory. | & <Default Launch Directory> bogin counter <= 0:1ed (= F'W01: end I
v SYNTHESIS Options o ¢ S0000000)  //2:
ar (= counter *+ 1
P Run Sthesis (a) Launch runs onlocal host  Number of jobs: | 8 v] 5
> Open Synthesized Design () Generate scripts only
?2-0D3
¥ IMPLEMENTATION
| Donl show this dialog again
P Run Implementation L] Doat THS TPWS Tolal Power Failed Routes
> Open Implemented Design - )
> Il

Kl 3.21 Synthesis Z¢ & 9w 15

i!ll\',]lx 2?2 .00 Project Summary y,ll)lm 3|M_I|ﬂ.i x[suumnll: ' 200
P Run Swmihesis 9 g |« = @ @ 2R o |+ =|C ostces 1wPus 7
' Open Synthesized Design N flow_led
Constraints Wizard > % Nets (109)
» % LeatCells (53)
Edit Timing Constraints
# SetUp Debug
o] Report Timing Summary
Report Clock Networks
Report -
B) Report Methodology s ?._00X H — ey
RepotBRO @ fow_ledy 4= = 7
Report Noise e — "{%
Report Utilization General | Properties
& Report Power
Tel Console xmlmim |wm 7T =00
H schematic
ajz=/&|l S |
~ IMPLEMENTATION | Pinished Parsing N0C File [D:/exen/led/led sres/constrs_t/new/Elov_Led xde] ~_
L TWR0: [0nt 31-13R] Poched 0 imverter(s) to 0 Tasd minis} ¥
' Run Implementation . ] »
» ‘Cigen Dk i | Type u Tol command hare

& 3.22 ZEA AR B R

E B =EoPeAIA P
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(1) 7F Flow Navigator Hi£# PROJECT MANAGER F i Add Sources i&3 (5{
THARTFHZ TR, %8 Add Sourses...) , FTIFANAE 3. 23 7/~ B9 Add Sources

M, 28— Add or create constraints BAEF4H . B Next #5248 ,

¢ Add Sources

Add Sources

VIVADO'’

& XILINX.

~
\2)

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

Bach Next =

Cancel

(2) 7 3. 24 s 5L o, By Create File, 78 i H i Create Constraints File %

& 3.23 BIELy R S

TEHEh i A XDC SCE4 AR E flow led, Bifi OK 4401, B2 Finish #4101,

# Add Sources

¢ Create Constraints File
Add or Create Constraints
Spedify or creale ¢ int files for ical and timing intto add| Create a new constraints file and add it to your
project
Spedity conslraint set | & constrs_1 (active) v Eile type: I XxDC v
+‘ i File name: |I'Iutw_|ac‘ |
File location: | s <Local to Project> w
Use Add Files orCr{ (= = [
Add Files l | Create File |
a 5 int
N

Cancel | |

(3) W 3.25 fr7s , 7E Sources % 7 X5 flow_led. xde X445 . 3T iz 30, E

& 3.24 H AR AA

S LRSI N A . AR BTSN 29 SCAE N AR ] 3. 3 s

EE. LKke FPGA 4R35 4 1/O & A7 A K B AR F A 7 54 KR

2ZH,



PROJECT MANAGER - led ?Xx
Sources T 008X Project Summary x| flow_led.xdc * 200
QA = €|+ o ¥ | sresiconsirs_ _ledxde
~ = Design Sources (1 -~ .
Q W - £ B B X N B Q ]
@ Now_led (Tow_lady)
S T g i

v & Constrainls (1 2 | met_proparty —dict [PACKAGE_PIN P17 IOSTAMDARD LVOMOS33) [get_perts clk]

~ constrs_1(1 sot_proparty ~dict {PACKAGE_PIN P15 IOSTAMDARD LVCMOS33] [get_ports clr]
[ fow_ledxdc O L T s o e T T
S ¢ eet_preparty —dict [PACKAGE_PIN K1 IOSTAMDARD LACMOS33) [get_perte (led[7]}]

2 - Shynukaion Sources (1) v G | smet_greparty ~dict (PACKAGE_PIN M6 I0STANDARD LVCMOS33) [get_perts {led[6]}]
Hierarchy = Libraries  Compile Order 7| wet_groperty ~dict {PACKAGE_PIN }5 IOSTANDARD LVTMOS3Z] [get_perts [led[5]}]
6 . set_property ~dict (PACKAGE_PIN J5 I0STAUDARD LiMDS33) [get_perts {led[4]}]
Sourca Fle Properdes S 9 | set_preperty —d.:m {PACKAGE_PIN BE TOSTANDARD LATMOS33) E:-I._p-rtl [1.&5}]}}
0 ! set_preparty —dict [PACKAGE_PIN L1 IOSTANDARD LVOMOS33) [get_perts {led[2]}]
I Now_ledxdc o 1 | set_proparty —dict [PACKAGE_PIN M1 IOSTANDARD LVOMOS33) [get_perts {led[1]}]

12 ¢ set_gropurty ~dict [PACKAGE_PIN K3 IOSTANDARD LVOMOS33] [get_perts [1ed[0]}]

General | Properties

< >

Pl 3. 25  ZfE T I 2 RSOl

(%] 3.31 LED W#i/K4TH). XDC 5] B2y SC
F/111117771777777777777777777 7888 Fs&A5i///1717777777177777771117717777117
set_property — dict {PACKAGE PIN P17 IOSTANDARD LVCMOS33} [get_ ports clk]
set_property — dict {PACKAGE PIN P15 IOSTANDARD LVCMOS33} [get ports clr]
=/////7/1111111/1/1/1///1///////veDpo~1ED1////////17717777/1///1/1/1////1//

set_property
set_property
set_property
set property

set_property
set_property

— dict {PACKAGE_ PIN K1
— dict {PACKAGE PIN H6
— dict {PACKAGE PIN H5
— dict {PACKAGE_PIN J5

— dict {PACKAGE PIN L1
— dict {PACKAGE PIN M1

IOSTANDARD LVCMOS33} [get ports {led[7]}]
TOSTANDARD LVCMOS33}
TOSTANDARD LVCMOS33}
TOSTANDARD LVCMOS33}

get ports {led[6
get ports {led
get ports {led

TOSTANDARD LVCMOS33}
TOSTANDARD LVCMOS33}

get ports {led
get ports {led

[ [6]}]
[ [5]}]
[ [4]}]
set property — dict {PACKAGE PIN K6 IOSTANDARD LVCMOS33} [get ports {led[3]}]
[ [2]}]
[ [11}]
set_property — dict {PACKAGE PIN K3 IOSTANDARD LVCMOS33} [get ports {led[0]}]

3.1.4  AERREeHR R SCE R R

(1) W& 3. 26 Fin, 76 Flow Navigator 1 38 # PROGRAM AND DEBUG T f9
Generate Bitstream BEI, T F2 45 [ 3l 58 BUZE & . S5 90 LU RR IR SO 0y 2B pliad 72 . S8 s
i Open Hardware Manager P 3E 2 4, 7 A BE {2 2 R 450 B0 5L 1T

(2) #EAWKE 3. 27 Fis i) HARDWARE MANAGER X364 , ¢ H b5 ARl 12 USB
A I ATIFRIRIT ¢, Bk 181 3. 27 H i) Open target, %4 Auto Connect I,
it B 0 3% 12 3 B AR AR .

(3) FRAF A B bp AR B 5 AR A Aan ] 3. 28 i

7 H At i B di s % #E Program device, 78 # 3 i) Program Device X} 35 & A7,
Bitstream file —4% 2.4 H g i0 34 T 72 A B 19 L 45 3 SC 1 flow_led. bit, #.id; Program
HHLX FPGA B 47 4 2 T 3K

FE=F=oreala s



~  SYNTHESI
P Run Synthesis
*~ Open Synthesized Design
Conslraints Wizard
Edit Timing Constraints
# SetUp Debug
@ Report Timin 0 Summary
Report Clock Networks
Report Clock Inferaction
E] Report Methodology
Report DRC
Report Noise
Report Likzation
& Report Power

Y schematic

¥ IMPLEMENTATION
P Run Implementation

» Open implemented Design

“¥ PROGRAM AND DEBUG
¥ Generate Bitstream

» Open Hardware Manager

Bitstream Generation Completed

SYNTHESIZED DESIGN - xc7a350csg324-1 (actve) ? X
Sourc N x 2 _ [ Project Summary x| Device x Mow_ledv x| Schematic x 20
e ] Q 280 BB, o ]

fow_led
> % Nets (109

- Leal Cells

o G successiully o

Hext

Open Implemented Design
View Reports
() Open Hardware Manager

Generale Memory Configuration File

Dont show this dialog again

T

TciConsole x Messages Log | Reports | Design Runs ? oc

Qa =z s Il B 0N

Kl 3,26 Az A HE IR SR

HARDWARE MANAGER - unconnected ? X
10 No hardware target is open| Open target
& Auto Conned
Hardware 4 O X
o 1 | X e b UV E O
o &_preperty IOSTANDARD LVIWOSI3 [get_perts {Led[5]}] ¢
L P M) mow A_preperty IOSTANDAND LVWCHOSIS [get_perts (Led[7])]
set_greperty IOSTANDARD LVCMOSED [get_perts (LedlE]1]
set_property IOSTANDARD LVCWOST3 [get_pertis (Led[5]}]
wat_proper iy IOSTANDARD LVCMOSI3 [get_perts (Led[4]}]
Source File Properties ?7-00X sst_property TOSTANDARD LVCWOSI3 [get_perts {Led(3)]]
— o i | set_preperty IOSTANDARD LVOWOS33 [get_perts {Led[2]]]
- wet_preperty IOSTANDARD LVCMOSTI [get_perts (Led[1]}]
S - set_property IOSTANDARD LVCMOST3 [get_parts (led[0]]]
wet_property TOSTANDARD LVORMOSIY [get_perts clk]
General  Proparties i

3,27 E4EF B AR

(1) FHRRSERIT e HBRALE L8852 bR 2 1 AR .

3.1.5 JFACE B E £ Flash p

WA 2 7 B2 S B Flash (ROMD w7 2 [ AL B0 AR op s w] AL AR 5702 17 H 45

ALK,

(1) A plikbesk & Flash . bin SO, BB H Tools W11 Settings fig 4 7E L th /1)
Settings ¥ {HHE (AHE 3. 29 fi7n) ik # Bitstream , 7E 45 1 4) i%&-bin_file, 8 OK #2240 ,



Raput Hardware. 2_00x  fowlkdy 200 x%
Report Clock interaction als|elelri»|m o | [ Jady *
1 Report Nethodology | %
Nams SR la M|~ |» (X (8 (KX ¥ @
T ~ B focaihost (1) Connected | |~ [~
v Mo wlin_\ctiiling1234-tlA (1) Open | | 2 medule flos_ed(elk, ele, Led);
% St el 5 230 impur elkele:
Repor Power » o xog [7:0] led;
| iE XADC (System Mandor) Bt i E..i..
¥ schematic
# Program Device %
v INPLEMENTATION Select a bitstre, e and your device. You can optionally ] I
B un Wterention sslecta detug probes file tat corresponds to the debug in th '\4 et
programming file. |
N

w

>
Bitstream file !r 1Mow_led b Q” L I F—
D0
Debug proves file: | |E|
ﬂ Bliﬂ'll\ﬂﬂ'mm -ull' scan chain setting ~
Open Target Jowr Guids (00508) B
- ® [ erovan | : 7
Add Configuration Memary De
*c7a35_0
3,28 S gAR T A
¢ Settings x
e
P
Project Settings > Spedily various seflings relaled to writing bitsiream ->
Ganetal: @0 (M-~ m v e e e e e SR e e me A e S e e e = S e o
Simulation (@ Note: Additional bitstream settings will be available once you open an implemented design.

~Write Bitstream (write_bitsiream)

Write a binary bit file without header { bin).

_|cmm||m||aam...

& 3.29 /A _bin_file

(2) # Flow Navigator Hi#£# PROGRAM AND DEBUG T 4 Generate Bitstream
FEICULIE 3. 26) . 8 B 4w i3 JF H 32 B bie SCHRUH T EE R bin SCH
(3) Bt H bR 3% B 5L, FT PR, iF A HARDWARE MANAGER Xt & 4 , 41

&l 3.30 Atz , B i

xc7a35t, 44 7 1% $E Add Configuration Memory Device,

- BHEEOPIAIA HES




~ RTLANALYSIS B 2k AF-AN N AN | &

> Open Elaborated Design Name Status
~ 1 locathost (1) Connected
v SYNTHESIS v Wle wiling_ctiiling1234-ulA (1) Open
P Run Synthesis ]

? Open Synthesized Design

~ IMPLEMENTATION
P Run Implementation

> Open implemented Design

¥ conerste cnsveam Messages | SeriallO Links | Tel( oo
eFUSER
“ Open Hardware Manager Q= 2 1 B8 = Program egisters.
Open Target ! VARNING: [Labtools 27-3361] Thd Expoitto Spreadshest . ~_
v ' R‘lnnlnﬂ'nn' >"'

Add Configuration Memory Device | Type » Tel commd hore

Bl 3.30 ¥AN Flash i F

(4) £ Add Configuration Memory Device ¥ iHHE (Q1E 3. 31 Frn) Ay R AE i A
n25q64 , BEFE n25q64-3. 3vCRR 4k BT FH B B AR e BEAH R 1Y Flash 385 B 815 L Figds OK #2401,

¢ Add Configuration Memory Device ®

o Choose a configuration memory part. This can be changed later.

Device: @ xc7a3sL_0

Manufacturer | All v | Type
Densty (ub) | Al v | wian | Al v

Search: | Q- n25q64
Name
& n25q64-1.8v-spi-x1_x2_x4

®

& 3.31 3E#E Flash s H =

(5) /£ HARDWARE MANAGER X} ififfe i (U &1 3. 32 fr28), & Flash &
n25q64-3. 3v, f5 i % Program Configuration Memory Device, 3 H 41 [& 3. 33 AT 7~ f) X
TEAE B A BC B SO R flow_led. bin, BLil; OK #5458 X Flash it i i 4 e .




Qlz|[s[f > » N o
Name | Status |
~ § localhost (1) Connecled ~
~ Wl riline_tchling1234-lA (1) Open
v @ xcTa351_0(2) Programmed
3 XADC (System Monitor)

Configuration Memory Device Properties... Cirl+E
R Configuration M Device Delete

@ n25q64-3.3v-spi-x1_x2_x4 2 guration Men
Readback Configuration Memory Device...
Name: n25q64-3.3v-spi-x1_x2_»

Exportto Spreadsheet .

Memory Part Emm =7

Memory type: spi

Memory density. (64 |

Programming file: |Dmamune¢mnsampl_ﬂw_rmuna| |Z|

[ 3.32 ¥ Flash it A

¢ Program Configuration Memory Device x
Select a configuration file and set programming options. '\-‘
Memory Device:  © n25064-3.3v-spir1_J2_xé |[-]
Config file: | mow_teabin [ - |

PRM file: | |IZ|
State of non-config mem U0 pins: | Pullknone |

ogr

Address Range: |cmmmn¢w v
/| Erase

[| Blank Check

/| Program

/! Verity

[| Verify Checksum

SVF Options
[| Create SVF Only (no program operations)

® [ o |

B 3.33 XF Flash ifs F i F2
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(6) i S8 WU R I A A B i #1087 el IR R B2 I Flash AR 3l LSS TT AR

ML PRis TR .

3.2 IP ZBBIEnE 4

BT IP BBt A 1R T B TR A U . Vivado A AT T 5 B P £,
EARVFRITE A CE CMEE TP B, A KIS R E 3 S REZE L 741.8161 FI 741800

B 1P ¥ M), A 23 3T Vivado B 1P AZ E 3 AL,

1. @l 4

JB 3l Vivado 2018. 2, Bt Quick Start £ {1/ Create Project, /B8 T.#10 F . & —
AN TR B HA 4N ip 161,77 T D:/exam/ip_161 SCFJe v, n & 3. 34 F1IE 3. 35 fir

. TRAEMEETZS%E 3.1, AN HEE.

#- New Project

Project Name

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

Erojectname: [ip_161)

Project jocalion: DJexam

| Create project subdirectory

Project will be created at Dfexamdip_161

©) Nl o |

| Cancel

3,34 LREAK. BKALBE

¢ New Project

New Project Summary

VIVADO!

HLx Edions "
© AnewRTL project named ip_161" will be created

o The default part and product family for the new project:
Default Part xc7a35tcsg324-1
Product Artix-7
Family: Artix-7
Package: csg324
Speed Grade: -1

8 X] LI NX. To create the project, click Finish
—~

K 3.35 TREEBEILR




2. Hr R E I AR

7E Flow Navigator F1i%# PROJECT MANAGER T 1 Add Sources 3% I , 7 3t H4 i) 7
M3 Add or Create Design Sources B4 (S WK 3. 10) , B8 — % M 1s161. v
B VR SCAE AR an ) 3. 4 FraR L B AR SCHF IS ) Vivado St an &l 3. 36 fizs .

2 olect Summary x| IS1615°  x 200
Q = & +/ 0 @0 & Dijexamiip_161Ap_161.srcsisources_tnewls161y  x
5, T S QM|s|»|%|8 | ®(X|#|"*
o: ist61 (s161%) O B |
3 & Constraints | #(paramatar DELAYSG)(
@ Simulation Sources (1) | imput wire CLK CLR,
L2Esmam N N b e

| eutput wire 0O,
| eutput wire Q0,01,42,03):

| reg [3:0] 0 =0

dHEBRBERRRRY

= always@(posedge CLEK or negedge CLE)
B if(ewm)
: Q= 4'h0;
3{9 else if("LD)
B Q <= {03, 02,11, 00}
360 lse if(CET & CEP)
3t | Q=@+ 1'bl: -
4 >

& 3.36  f AR SO
[ 3.4 1s161 #% M iE LS,

I"'.'.‘""'.'_'.""""'.T."'.."."""'.'.'."'"'"'..'T.'T...".'.""".""".""".".."'.'.‘""'.'_'.""""'.T."'.."."""'.'.'."'"""""'_"""."T".." ﬁaﬁamope"!A w!%
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assign # DELAY Q3 = Q[3];
assign CO= ((Q==4'b1111)&&(CET==1'b1))? 1 : 0;

endmodule

1E Flow Navigator £ SYNTHESIS T ) Run Synthesis #8501, X} 24 fij T2 #E 47
LG . AR SEURFEH Y Synthesis Completed X% HE H B Cancel #5241, £ 7R A F
YRS AT R LR .

3. Al TP #

(1) 7 Flow Navigator H # £# PROJECT MANAGER T i Settings ¥ M, 53 H
Settings X TG HE , WA 3. 37 FroR . FEZE Mk vh IP 7 11 A9 Packager, #F 47 Ul ) Packager #r
2y g ) TP A% Y R 44 FLE 5k

¢ Settings X
a-
1P > Packager
Project Settings A Specify seftings related o IP Packager. '
General S ’ =
Simutation Default Values
Elaboration The following values will be ically applied after finishi
Synthesis the IP Packager Wizard
Implementation Vendor wlinxcom
Bitstream
b Library: uP
Repository Category: |?4tF1
Packager

IP location: | fip_repo

Tool Settings

Project Automatic Behavior
IP Default
erauts After Packaging
Source File
+ Create archive of IP
Display
WebTalk ~ Add IP to the IP Catalog of the current project
Help Close IP Packager window
» Text Editor

Include Source project archive
3rd Party Simulators
» Colors Edit IP in IP Packager
Selection Rules

« Delete project afer packaging
Shartrits b >
—
‘?

:\._.:' | Cancel | | Apply Restore. .

Bl 3.37 El IP R

1E Library(JE4) A HE UIP, Category AMHEE 741P, &) 1% After Packaging T Y Create
archive of IP,Add IP to the IP Catalog of the current project & EHE , HoAh % BRIA T & .

BCE SE UG S Apply $H, T OK Hid.

(2) 1£ Vivado F A1 F, %S B Tools H A Create and Package New IP 454, 1l
Pl 3. 38 7R A S B AL B TP s A2 . b ad B A RS S S Al 3. 39 FTR .



Create Intertace Definiion._
Enable Parbial Reconfiguration...

Run Tel Seript

Property Editor Cirl+J

Generate Memary Configuration File...

Compile Simulation Libraries...

Xilinx Tel Store...

Custom Commands v
Q  Language Jemplates
£ Seftings...

[€3.38 QIHFIEREH I IP

¢ Create and Package New IP X

Create and Package New IP

VIVADO**

This wizard can be used to accomplish following tasks:

Package a new IP for the Vivado IP Catalog
This wizard will guide you through the process of crealing a new Vivado IP using source files and information from
your current project, block design or specified directory.

Create a new AXM Peripheral
This wizard will guide you through the process of creating a new AXI4 peripheral which includes HDL, driver,
ofty test P VIP and debug design.

£ XILINX.  cickmento continue
® e | [ e |

3,39 QIHEFIERSH 1P B RS 30 A H

(3) iy Next ¥4, 3 1 Wi 3. 40 7~ 1 3t 2% % 1 L i . 1% Packaging Options
A Package your current project BAVEFZ AN . Frn 5 Y AT AT TR B 0 TP 4%, By Next #40.,

# Create and Package New IP X
Create Peripheral, Package IP or Package a Block Design
Please select one of the following tasks. '!e-
Packaging Options

(a) Package your current project
Use the projedt as the source for creating a new IP Definition.
Package a block design from he current project
Choose a block design as the source for creating a new IP Definition.
" Package a specified directory
Choose a direclory as the source for creating a new IP Definition.

® .

] 3,40 5 10 A

e Rl - REEEOPOAIA REW




...... EDA# AR 5Verilog HDL

() A 3. 41 Frs . B AT IP location $8 7= 1P #% M9 A% LIAT 5 135 3 it 1% 4%
TR TP S AR AR A nT e B0 A T A S A SR LR 4 TP AR R B AL,
B Next #7241 .

¢ Create and Package New IP X

Package Your Current Project

Select the directory where the IP Definition will be crealed and the associated oplions for packaging the current project '

IP location: | d/examip_161/ip_161 srcsisources_1iew E

Packaging IP in the project
# Indude xci files

Include IF generated files

'\;?) = Back m Einish Cancel I

& 3.41 1P WA

(5) By Finish #2411, 5 0 1P A1, E 3. 42 iR,

¢ Create and Package New IP X

New IP Creation

VIVADO!

HLx Edtions The following pieces of information will be gathered:
o |dentification information based on top module name
o Family compatibility based on part in the project
o File(s) from Synthesis and Simulation file sets
o Ports from the file containing the top module
o Parameters from the file containing the top module
o Bus Interfaces based on port names

8 XI LI Nx. o Address Spaces and Memory Maps based on inferred bus interfaces

®

& 3.42 1P BA)ad 5g i

4. FHEIP &

(D 8 IP AN & 5 . 7F Vivado F A . BE £ Sources % 4% T 19 Hierarchy 45
Z T, I Bf £ Design Sources F 5 B — 4~ 4 & IP-XACT WK &, H TTH — 1
component. xml B SCPF A (A7 T B TP B (5 8. A& 3. 43 FTR

(2) 1F Vivado F H1 A4 M % 4% F i Package IP Fr2E W T , 8 Identification 7] &
B BUCIP A A B A 3. 44 PR,



Sources ?2_00B X%
Q = ¢+ O @ -
w = Design Sources (2)

> % Consfraints
~ G Simulation Sources (1)
> G sim_1(1)

Bl 3.43 1P B dh % fE Bk

Project Summary x| Is161.v x[mmlp-msi ® oo
ilink.com
< Compalibility Library: |Ulp 9|
ag Name: 15161 Q|
Version: 10
+  Customization Parameters | °|
Display name: |Is151_v1_0 @|
©  Poris and Interfaces
Description: |ls151__v1_,0 0|
Addressing and Memory
Vendor display name: | |
«  Customization GUI
» Company urt | |
Review and Package Root directory: dJ/examfip_161/ip_161.srcs/sources_1inew
Xml file name: dJ/examfip_161/ip_161.srcs/sources_1inew/componentxml
Categories
+ -t 3
4 > nr -

% 3. 44 ¥ 1P #% 1) Identification FL T

(3) Compatibility % ifi @78 1P #% 2 #5 9 FPGA R 51, 0] LAk 2 fin 1P #% S 5 1)
FPGA #84, Bai AMAS N5 . e #55 — I Add Family Explicitly... . W& 3. 45 i,

(41 FEHH Y Add Family X% HE b al 38 0Bk © R artix7 (Artix-7) 20 19 oA 5
PERG) a8 3. 46 s, Ak se e il OK 4& 4.,

(5) ¥ Customization GUT FL0f, 76 47 ) o] LA FUYE 1P #0915 5 % 10, [A] i mf DL AE
Component Name SCASHE &k TP #1924 k. 0L 3. 47 PR .

- BEFEEOPTAA HES
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Project Summary x| Is161y  x  PackapelP-15161 i oo

Family | Simulator

o BT

Family  Life Cycle
' File Groups @ vittex7 -

@ quirtex?
@ kintex? I = Remove Add Family using Regular Expression...

@ Ports andInterfaces @ kintex7! £ | MoveUp

+/  Customization Parameters

@ qkintex? I & | Move Down

@ qkintex?! Production
+/  Customization GUI ® a7 ' Produdiion

‘Addressing and Memory

Review and Package © artix7l Produclion
@ aartix? Production

@ qartix? Production
@ ang ' Production
@ azng Production
@ azng Production

< » - i |

&l 3.45 1P #% /Y Compatibility 5 ifi

4 Add Family x |

Choose a set of families or parts and specify a '\
life-cycle to apply to them -

Families
= 2

~ |m All Families and Parts

> /| aartix? (Artix-7)
» || artix7 (Artix-7)
> || artix7l (Artix-7)
Cancel

> || aspartan7 (Spartan-7)

» || azynq (Zyng-7000)

> /] Kintex7 (Kintex-7)

» || kintex7l (Kintex-T)

> || kintexu (Kintex UltraScale)

«

€ 3.46 BN TP BSCFFH ST R 5

(6) H.ii Review and Package #t1, \] & & 1P Z &4 {5 8. . i, Root directory
Fon IP I AE A H A5 B IATCIR )G 9 T 75 1Y Package TP %41, 58 W 1s161 2% 19 &
3, A 3. 48 iR,

(7) A1%] Vivado £ H1H. % PROJECT MANAGER H iy IP Catalog %3, H ¥
1P Catalog % #% , 7F H. 1 ) User Repository F a] #R FINIGIE ) 1s 161_v1 0, PaBH % 1P #%




£
i
=
Project Summary x| Is161y x| PackageIP-1s161  x [= ] :
a
Packaging Steps Customization GUI {Of
+  Identification Layout | Preview ?&
' Compatibiiity Q= |£|+| ™ | [ Show disabied ports |cumponnranm¢ 151610 H
[ Window | :
s 3 ¥
i o o oems @ :
< Customization Parameters [ Page0 % i
& Delay - CLK
@ Pors and Interfaces
[ Hidden Parameters - CLR
Addressing and Memory - (CET: GO

— CEP Q0 =
=- LD Ql -

Description:  1s161_v1_0

|

|
Review and Package | - oo o b E
D1 @3f '
‘ - D2 !
| = D3 '
{ O 3 3 " E
€ 3.47 Customization GUT JL T E
Project Summary  x Is161v x[PmlP.hﬂH x oG E
Identification @ 1waming 2info messages E
~  Compatibility Summary E
< File Groups Display name: Is161_v1_0 E

Rool direclory.  dfexamfip_161/ip_161.srcsisources_1inew
©  Ports and Interfaces

After Packaging !
‘Addressing and Memory '
Create archive of IP - d p_161/ip_161 _1inewdxilink.com_UIP_Is161_1.0.zip
~ Cuslomization GUI edit

IP will be made available in the catalog using the repository -
difexamiip_161/ip_161.srcsisources_1inew

Edit packaging settings

Package IP

Kl 3.48 Review and Package 5
EL R A 2 5y, nT DL T L & 3. 49 FiR.
5. Al A3 % — IP 4% 74100

KA BT 7415161 4% AH R A9 A B, A1 8 2 Sh e 2Rl 741500 (2 E A S5 AETD Y
IP A%, IS . 1s00 B2 Ay JEAR S an il 3. 5 Frs .




Cores | Interfaces

T e [® s w0 | o

v G User Repository p_161Ap_161

Is 25_1inew)

v [ T4IP

~ = Vivado Repository
» = Alliance Partners

Mame: Is161_v1_0
Version: 1.0(Rev. 2)
Description: 1s161_v1_0

» [ Audio Connectivity & Processing
<

& 3.49 #F IP #%

[6513.51 1s00 # (2 f A SHETD B IRALH

1500 #Z AN 5 6 Hatb 47 3 2%, Horp Tdentification S AIME B ANE 3. 50 iR,

' File Groups

~  Customization Parameters
~  Ports and interfaces

Addressing and Memory
~  Customization GUI

Review and Package

{ G

Name: [1s00 0|
Version: [10 Q|
Display name: l1500_v1_0 0|
Desciiption: [1s00_v1_0 0|
—— |
S |
Root directory dlexamiip_ls00Ap_Is00 sresisources_1inew

Xmi file name: dfexamfip_ls00fip_ls00.sres/sources_1inewlicomponentxmi

& 3.50 1s00 #%i4 Identification AL i



Hii Review and Package FL1Hi . 0l A & 1s00 % MY 415 B 5 BN R 5 B T
J5 1) Package 1P #2240 , 5€ b 1s00 a0 &2, K 3. 51 Fios,

Project Summary % | IsD0.v w  Package P -1s00 (]

Packaging Steps Review and Package

+/  \dentification
Summary

+  Compatibility Display name: Is00_v1_0

Description:  1s00_v1_0
~ File Groups
Root directory.  di/examfip_ls00fip_Is00.srcsisources_1inew
~  Customization Parameters
After Packaging

+  Pors and Interfaces
Create archive of IP - d-/exam/ip_Is00/ip_ls00.srcslsources_1inewhdlin com_UIP_ls00_1.0.zip

Addressing and Memory edit
IP will be made available in the catalog using the repository -

~  Customization GUI
dfexamiip_Is00/ip_ls00 sresisources_1inew

Review and Package Edit packaging settings

Package IP

K 3.51 1s00 #%hY Review and Package FL1H

3.3 ET IP &ERAITE=FIT

A F A 3.2 WA AR R A 1s161 F1 1s00 BiAS TP 4%, 2% F R 3 I e a9 7 A se Bt
— AR 9 RS ADE A JE T 1P 4E Y Vivado 3T IOTEFE .

1. Al A

Ja 3l Vivado 2018. 2, ¥.i5 Quick Start #2914 Create Project, i s TH# ] &, 8 & —
ASH LA ¥ HAw 444 count_bd, f# T D:/exam/count_bd SCffJer, Mt A FIER,

2. A IP #

(D K 3.2 35 AR B TP £H2%¢ H 5% A 45 £ xilinx., com_UIP_1s161_1. 0. zip” I
“xilinx. com_UIP_1s00_1. 0. zip” & il #| 4/ T2 H 3¢, Hff = 203 @09 UlP H# T,
figk i Ji B SCHF H SR AL 3. 52 PR

(2) 7£ Flow Navigator % #t PROJECT MANAGER T Y Settings 1% 3 , 7F 7 H
Y Settings XFiF HE A9 Z2 M 1%& = 1P, B Repository. H 1 Repository #2511, B 4, 3
ACHHT AR H 5%, gk b UIP SO e (i 8 1s161,1s00 PIAS TP #% $f 2% S0 ), i
Select #4H . 76 # i AU BT F 80y OK $i L, LIRS B ANIAT 3. 53 Ji

(3) WA 3.54 ff7/~ , D:/exam/count_bd/UIP 34 3¢ & i ML 7E IP Repositories T,
S Apply #4155 OK i,

- BEEEopeAlA S
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exam » countbd » UIP v o | EEUP »

* ER EXEL s
xilinx.com_UIP_Is00_1.0 2019/10/30 15:12 hrgl =
xilinx.com_UIP_Is161_1.0 2019/10/30 15:12 prgi=

[ xilinx.com_UIP_Is00 1.0 2019/10/30 14:36 WInRAR 3
ﬂ xilinx.com_UIP_Is161_1.0 2019/10/30 13:41 WinRAR &
v >

B 3.52 ¥ 1P 0 UIP HRT

#% Settings

Q.

Project Settings
General
Simulation
Elaboration
Synthesis
Implementation

Bitstream

v IP
Repository

Packager

Tool Settings
Project
IP Defaults
Source File
Display
WebTalk
Help

®

IP > Repository
Add directories to the list of repositories. You may then add additional IP to a selected ‘
repository. If an IP is disabled then a tool-tip will alert you to the reason

¢ IP Repositories x
IP Repositories
| g|Becent|=Dieamip_t61p 1. v | 4 @ W LA HDXEE
Directory. DJexamicount_bdUIP
v exam ~
~ count_bd
~ uip

> ilinx.com_UIP_Is00_1.0
b xlinx.com_UIP_Is161_1.0

» count_bd.cache

b count_bd hw

» count_bd.ip_user_files

> | count_bdsim -
v

oK | Cancel ] l Apply | |Bestcle |

K 3.53 ¥ IP B ScHmA 1P 2

(4) £ PROJECT MANAGER F 3E#% 1P Catalog ¥ , £ 47 i (Y IP Catalog #3525 7T
i, B I User Repository, (J LLFEBIH P B E XY IP # 1s161_v1_0 F1 1s00_vl1 0 B4
PAE 1P FEH . nf LA T, i 3. 55 B,

3. AT IP £ &0 REB &

(1) # A Vivado R, 7E £ M A Flow Navigator H1i%#% IP INTEGRATOR T /Y
Create Block Design 1%, 75 5 H /) Create Block Design Xt i HE Y Design name £2 H %y
AT count_bd, /R HT#— 444 count_bd Y JE 3 & ST, an &l 3. 56 Frs .

(2) Bl OK #c4f, #F A BLOCK DESIGN % i+ Uil . 72 5 8 i 1P %, 7] R

T 7550



¢ Settings *
Q-
IP » Repository
Project Settings h Add directories to the list of repositories. You may then add additional IP to a selected '
General repository. If an IP is disabled then a tool-ip will alert you to the reason
I | | || i
Elaboration IP Repositories
Synthesis + i t 3
Implementation D4 . {_bAUIP (Project)
Bitstream
~ IP
Repository
Packager
Refresh All
Tool Settings &
7=
€@ | oK | | Cancel | | Apply | | Restore...
. .
Bl 3.54 45 IP J&E
Flow Navigator ?
At O | Sources 2 _ 0B X Project Summary x| IPCatalog = 200
£ semings »
Q = £ + d 1 Cores | interfaces
Add Sources
Design Sources z & [® e & @ 0 o o
Language Templates 3 & Conskainks . .
Name A A4
T P catalog v % Simulalion Sources "
~ = UserReposilory (d/examicount_bd/IP
sim_1
v @ THP
¥ IP INTEGRATOR
b = o ¥ 1500_v1_0
Create Block Design Hierarchy = Libraies Compid » = 5 1516110
Open Block Desion ~ % Vivado Repository
IP Properties 700X
3 e Aliance Partrets ;
¥ 15161_v1_0 - - 0O 5 : -
Details
e SmOATION Version: 10({Rev. 2)
Run Simulation Description: 15161_v1_0 Name I15161_v1_0
Status: Production Version: 1.0 (Rev. 2)
AL AN e Lokt > Description: 1161_v1_0
L ¥ -
> _Open Elaborated Design

B 3.55 ¥ 1s161 Al 1s00 & &) 1P 2

@ o if gt 2R e ] DXl + 4% 4L

@ #£ Diagram [EJE SH1H LA T H A2 s + 454

© 7EJE P 2 (1 Al A o 78 D A PRSPk R Add TP A s

FES 23 H 1Y Search # RFZ P A 1s, fE5 Rk #5 [s161_v1_0, anl&l 3. 57 PR .

(3) Mk 1s161_v1_0, 8 # ¥ Enter 8, ¥ L2 = # B b, SR R R 7 208 1P
% 1s00 vl 0 iR AR E b, 22Tk b 1s00_ vl 0 e, 45 o, S B B2 Orientation
f Rotate Clockwise 74>+ ¥ 2 PUAT W UC (f FOBE A% 1807, I K A% 2 21 J5t 2L 8] | &3 119
AL E L P 3,58 FiR.

() L K Bbrda st % 2 1s161 Biny QO #: 14k, ff HAZ U B I IR F5 , 4% F R
i 20 SO ML B 1500 ALY a 45 CUAL , BRI BRUAR 22 S S W B B AN 45 DR 5 o R
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‘Sources. ? _ O X | PojectSummary x|IPCatalog x 7;“3'
£ Settings e 2
Q = ||+ @ | @ Cores | Interfaces
Add Sources {
= DesignSources | . Create Block Design X B i
Languaoe Tamplans > % Constraints |
4 P Catalog « % Simulation Sources | Please specify name of block design. ‘\
= ~1
= sim_1 E l
¥ IPINTEGRATOR L
Tt Design name: |coum_hc1 Ql
Create Block Desian  Hierarchy  Libraries
Open Block Design Direclory. | b st ocal to Projec: ~ | ’
Generate Block Design Specify source set | = Design Sources v
 15161_v1_0 il
> BMULATION Version: 1.0 (Rev.2)
Feun.Simchadon Description: |s161_v1_0 , l
Status: Production Version: 1.0(Rev.2) ]
v RILANALYSIS ey [—— , i Description: 1s161_v1_0 [
> Open Elaborated Design 1

& 3. 56 3Fr R B R 3 g A SO 44

ﬂ'len to add IP.

1P Properties ?2-_00X

F 15181 v1_0 - = 0
-~
Version: 1.0(Rev.2) I
Description:  15161_v1_0
: S |ENTER to select, ESC to cancel, Ciri+Q for IF details
-~
< >R |

Bl 3.57 FEJRERE N 1P B

Ko SR FRE T AT AL E L .

(5) Bl 1, A A LU R,

O 7EJ5 P 25 [ AL A, A 5 A PREE SR B e 4 Create Port...fir 4, 7E 5 1 1Y
Create Port XI5 HE 115 & o A 2 5% 7 e FI2E A, K] 3,59 iR et @ 7 — 148 PT
% A 5 1 3. 60 B 2B T —A4~4 8 QO 1y i o




swrm|ne-innx ?_un| Diagram 200X
Q| =z H gllala|X|B|(o|la|Z|s|+|n|FrE|2lC]?”

£ count_bd &
~ % 1500_0 (1500_v1_0:1.0)

1s00_v1_0

= b
e

v & 1s161_0 (Is161_v1_0:1.0)

e BEEETEOPEAIA HEIE

= CEP 1s00_0
= CET
5 CLK ) 1s161_0
. - CLK
BlockProperti 2 _ [ 15 X g | 5
- CET CO =
F 1500_0 - o 0o = CEP Q0
- LD Ql b=
Name: 1s00_0 - DO Q2 =
Parentname: count_bd = D1 Q3 -
- D2
- D3
e
Is161_v1_0

K 3.58 ¥ IP #%IF & HA R

¢ Create Port x

Create port and connect it to selected pins and ports a
-

[] Create vector: from | 31 3o | 0 3

Frequency (MHz): | |

Intermupt type: (s Level ) Edge

Sensitivity: (e Active High () Active Low

| Connedt to malching selected ports

® N o

& 3.59 AE—4%N PT Mk A O

@ P gk TR R A S I A AR S B PR BE S R 1 $F Make External iy 4,
A SRS SR 44 R 51




----------- EDAf K 5Verilog HDL

¢ Create Port X
Create port and connect it to selected pins and ports A
Bortname: (oo} o)

-
Tipe: Other v
[] Createvedtor: from | 31 3w | [
Frequency (MHz) | ]
Interrupt type: (@) Level ) Edge
Sensitivity: ) Active High Active Low
| Cannectto matching selecied ports
©, [ o< |

Kl 3,60 AIH—40 QO Y4 s K

(6) ML 58 W JE 0y A PR an & 3. 61 r o, B s B R T HRE b ) Regenerate
Layout, F Zh X[ BIHURN % L AT LA AT Rl . $H4T Regenerate Layout Ji5 9 i 38 €1 4N 5] 3. 62
Fis o AE 58 R K X R R R AE 5

Diagram 700X
alalX X|jola|z(s|+|n|F =2 °

CLK [ CLK

|
T

PT B CEP

o)
gR28

||||l
8

R
Is161_v1_0

& 3. 61 5E AL B 5 EE A

() SE BB G o A BT )2 S
O £ BLOCK DESIGN X} i #£ () Hierarchy #5 % 3T #7, 7£ Design Sources I A




Is161_0
 C—

CLK [D——clx

—== CLR
T CET

85§

CulU
gg28

K 3.62 4T Regenerate Layout J& 1) i Bl &

count_bd. bd Bl 45 I A5 o . 76 3 A9 P iE S 5 BE$% Generate Output Products #iy 4, 1
Kl 3.63 B,

THE count_bd_Is00_0_0 (¢
¥l count_bd_Is161_0_0 l Lo
» = Constraints Create HDL Wrapper. I e
» = Simulation Sources (1) View Instantiation Template | CEP Q0 > ao
Generate Output Products. e o O a
7y oo @ D a2
Reset Output Products... D1 @ . Q3
Replace File... b2
D3
Copy File into Project
S
Copy All Files Into Project Alt+ Is161_v1_0
Remove File from Project . Delete | 1s00_v1_0
Enable File Alt+EE :
Disable File avme 1Y e
Hierarchy Update »
m-! Properties clr X " 1s00_0

Kl 3.63 & Generate Output Products fiy %

@ BF=EoPCAA HEE
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@ 3 Generate Output Products X G HE, A&l 3. 64 It /8, Synthesis Options i%
TiUEH rh A R e,

¢ Generate Output Products X

The following output products will be generated

Preview
Q = @
v 7[8] count_bd.bd (0OC per IP)
i Synthesis
(i Implementation

1 Simulation

Synthesis Options
Global
® OQut of context per IP

Out of context per Block Design

Run Settings
Number of jobs: | 8 v
l(_\

K 3.64 Generate Output Products ¥ i HE

Global: F/RERELEA LR ICEIT, W) TP 4% A 58 SC O824 fn At S — 2 o A7
i BVRE— R SO BB B TP A% SO S IR — 2 — il .

Out of context per IP; Bl OOC &I, I W & Vivado AY BRIA BE I, 1€ £ b 2k 107,
Vivado ¥ 2> 84 B0 TP 4% 4 4E — > B i A B ok 255 L 2 . dep(design checkpoint) 3C
5 FEB 4T (Implementation) B, Vivado 25 OOC BB i) 25 & W F il A B T2 W
Fef, NI SE T . EBETA 2 Al — A DA stub AP 24 AR SCF R U & 7 |
S A i A e

Out of context per Block Design(IthAbIE) .

AR Out for context per 1P FLE I, SR J5 i Generate $40, WA 3. 64 AF
7R SE IR Bl OK %4

@ %y th SCHE A AU S K FE BLOCK DESIGN X35 HE H1 #9 count_bd. bd El4s F 47
i s A PR EE SR B P, Create HDL Wrapper g4, W&l 3. 65 ffR .,

@ 7EFH MY Create HDL Wrapper XFiEHEH 3% Let Vivado manage wrapper and
auto-update FRLIEFZH , Bt OK %40, 40 1&d 3. 66 s,

2, TR T, NI 3. 67 T F B 58 AR SR 2 IR 258 18], 7E Design
Sources Y count_bd. bd B#5r2Z B A4 il count_bd_wrapper. v T JZ 3C{F,



BLOCK DESIGN - count_bd ? X
Sourc x Design |Signals | 2 _ O @ Diagram 00 X
Q = & |4+ B @0 llala|¥ | B|jle(a|Z|¢|+ || FplE|2 *
~ Design Sources (1)
v o8 T | 1810
> @ count_bd (count_bdv) Source Node Properties... Ciri+E =
» = Constraints = OpenFile A0 U elr
> Simulation Sources (1) Creale HDL Wrapper... = CET CO =
— = CEP Q0 ™ Qo
View Instantiation Template - LD at D a
.......................... Generate Output Produds... = DO Qz D Q2
Hierarchy  IF Sources Librarieg - D1 a3 D Q3
Reset Output Products...
- D2
Source File Properties [ ‘ = D3
2= count_bd.bd - 1s161_v1_0
Is00_v1_0
/| Enabled 3 Remove File from Project .. Delete
Location: Difexamicount_bd/ y b
Time: Block Desiqns Disable File A+TEES
............................... ) 1s00_0
General ||| Eropsdias Hierarchy Update 3
C Refresh Hierarchy

3.65 #E#E Create HDL Wrapper fif %

¢ Create HDL Wrapper *

You can either add or copy the HDL wrapper file to the project. Use copy option if
you would like to modify this file. '

Options
O Copy generated wrapper to allow user edits

» LetVivado manage wrapper and auto-update

3.66 Create HDL Wrapper X} i #E

4, FmB| Yy R A

WG L SR PR 5 — R 2 A A Vivado H19 1/0 Planning P RE; 55 —Fb
JEEEERE XDC YW, 3.2 T HCR T ik AR 7 12—k 58 AT 55

(1) £ Vivado F A ', £ Flow Navigator ' i% £ SYNTHESIS T % Run
Synthesis %, By OK #2241, 58 i )5 76 3 H /%) Synthesis Completed Xt i HE 1 %
Open Synthesized Design H.3E# 4, 3 # iy OK #41, 4nl&l 3. 68 iR .
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Q= &+ 0@ o Qe lX|lola|lz|[s|+|xn|s,|”
~ [ Design Sources (1) 15161_0
v..'.Imt_bd_mr{cuunt__bd_mapper.v}(ﬂ | E— [
~ 28 count_bd_i - count_bd (count_bd bd) (1) CLK [— ClK [
» @ count_bd (count_bdv) (2) — CLR
=% PT [ CET CO p=
~ = Constraints ceP @ D I
= constrs_1 LD al o a1
+ = Simulation Sources (1) a —-D0 Q2 {> Q2 |
e e e e s e - D1 @3 [ a3
Hierarchy = IP Sources  Libraries  Compile Order - D2
) I I - D3 |
Source File Properties. e e e o= \ )
) Is161_v1_0 |
. count_bd bd - o O 100 v1 0
/| Enabled b
¥
Location: Difexamicount_bd/count_bd srcs/sources_1., =
< >
| General | Properties 1s00_0

Fd3.67  JEHEPEIR SRR A

Sources  x Design | Signais | 2 0o Oagam 200X
Q = ¢ 4+ O e gllala/XX|lola|=|e|[+|[xnF,]”
~ % Design Sources (1) 4 1s161_0
~ @& counl_bd_wrapper (count_bd_wrappery) (1)
c § CLK [—=ciK
—= CLR
bd (count_bd ) (2
R » @ count_bd (count_bdv) (2) BT

v i ao

= constis_1 | Synthesis Completed X % g [o1]
~ % Simulation Source D @
P ------ o e . = a3

Next
Source File Properties
(! Bun Implementation
£ count_bd bd
4 @ Qpen Smihesized Design
/] Enabled ) View Reports
Lo this dialog again
v snmess = o | .
» Run Symthesis TelConsole r ?-0D

* Open Synthesized Design

& 3.68 & Open Synthesized Design 3% #24H

(2) A 3.69 7R, LR Window H111% 1/O Ports 472, 1/0 Ports Fr2& 51
MAEFED T,
(3) £ 1/0 Ports bR 005 X 5 Ak v D3I s5 | 2 5, & 467 Package Pin £250




Window Layout View

"_ 7. Project Summary

Syl Sources
{F IPCatalog
S
Properties
Selection
| Netlist

Device Constraints
Physical Constraints
Timing Constraints
Package Pins

H- O Ports

Clock Regions

S # Debug
Metrics

C @& Device

C; Package

Help

(active)

= EI
o

jba) (1)

w

| -—a

|e Order

0o X
o

b 1

Project Summary

Q

Synthesis Complete

= Default Layout

& 3.69 ffifig I/O Ports Fr2& Bl

B A5 St EUXE R 9 FPGA I8 7 59 51 S O B 6 & AT A & H Ar Al vt B SOk sl e 2 1ED L A%
B Q0~Q3 8% EGO1 JF &M iy 4 4 LED 4T, CLK 4 % #i4# S1,PT 8 &k i JF %
SWO; SRJGTE 1/O Std #= il FHi 3 P LVCMOS33, 44 it A 5 5 1Y BT bR i 15 &
3.3V, anE 3,70 iR,

Name

v CLK.CLK_4055 IN
v (= Scalarpors (1
B CLK IN

~ [w Scalar ports (-

B PT IN

& ao out
@ a1 ouT
a2 ouT
4 a3 ouTt

Q =/ ¢%E + 4H

Direction

R17

M1
L1
K6

Tcl Console Messages Log Reports Design Runs |UOPOI15 |
Neg Diff Pair | Package Pin Fixed Bank | VO Std

<
v 7
v v
~ v
v v
v +
v 7

14 LVCMOS33*

14 LVCMOS33*

34  LVCMOS33*
34 LVCMOS33

34 [ LVCMOS18
34 | LVCMOS25
LVCMOS33
LVTTL

34

MOBILE_DDR

7 =008
-4
Voo Vref
* 3300
- 3300
* 3300
3.300
-~ | 3300
- 3.300
* 3300 i I
>

& 3.70

X A B A B 1TV 0 | 24 R

(1) FIHARZE RGBT AL, A 3. 71 s, 01 & 3 Sources fpZ w2 H
5|2 5 S0 count_bd_wrapper. xde, M1z X, RN AW E PR,

BT TOPEAIA

E i
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Sources xm| 00| xIDulm x|oout_bd_wrawar.xdc x4dr= 2700
Q = £ + @0 & Di/examicount_bdicount_bd.srcsi _1inewicount_bd_ x
> @ count_bd (count_bdyv) (2) 3 QlH|«|»|X B X N/ EQ »
~ = Constraints (1) ;
1| set_property PACKAGE PIN R17 [get_ports CLK] e
(& consirs_1 (1) I 2 | set_property PACKAGE_PIN Ri [get_ports PI]
3.
> = Simulation Sources (1) - 4 E set_property PACKAGE_PIN K3 [get_ports Q0]
% ™ 5 ' set_preperty PACKAGE_FIN L1 [get_ports Q2]
[——— I S 6 | set_property PACKAGE_PIN K6 [get_ports Q3]
s Librari il '
| Herarchy | IP COmPNE O 7 ! set_property PACKAGE_PIN M1 [get_perts Q1]
2 | set_property IOSTANDARD LVCNOS33 [get_perts Q2]
Source File Properties 2, ‘OO0 X 9 set_property I0STANDARD LVCMOS33 [get_perts CLK]
10 | set_property I0STANDARD LVCMOS33 [get_perts Q1]
I count_bd_wrapper.xdc - o 11 | set_property IOSTANDARD LVCMOS33 [get_perts PT]
B ~ | 12 set_property I0STAUDARD LVCMOS33 [get_perts Q0]
< I« Fnahled 5 et 13 E set_property IOSTANDARD LVCMOS33 [get_perts Q3]

-
-
4

< »

B 3.71  5IZ RS

5. AR LA R LA T

{ (1) 7£ Vivado F# 1 MY Flow Navigator £ PROGRAM AND DEBUG T £
ir Generate Bitstream 3£, ILiF 258 No Implementation Results Available X} ifHE , $2
; ™ TR EA 43t Run Implementation S8 2, WAl 3. 72 iR, $udy Yes # 4, F 20
OK &l ¥ fF 22 A 814447 Run Implementation J AR J HE 45 IR 3014

Sources  x Netist | 7 _Dw| 1 x| Dwce x cowtbdwmpperxic x «»= 70D
~  SIMULATION -
Run Simutation Q X 2 4+ 0 e L bdicount_bd \bd_wrapper.
Vi De decistl) il i« » x 80Xy ®EOQN”
~ RTLANALYSIS Y W—"W(W“’"’W-“”“"””l 1| set_sreparty PACKIGE_PINl 17 [gat_perts CLK] -
N u— - v S mt,,bd,i:mu&_b:twum_bd ba!tll) " [ z sat_preparty FACKAGE_FIN BRI [get_perts PT]
= i Stk ; SACKAGE_PIN 13 [get_perts Q0]

No Impl ion Results Availabl, X _PIN L1 [get_perts Q2]
_PIN K6 [get_perts Q3]
_PIN ML [get_perts Q1]

P Run Synihesis

> Open Synthesized Design . Thara e 00 2 - DKW ladnd3 AIDARD LYCMDSI? [get_perts Q2]
S ADARD LTMOSIS [gat_perts CLK]
~ IMPLEMENTATION [] Ron? show this dialog again R E“f""f’ 2:3 ~

- A

- Bl r e

> Openimplemented Design

= T o -~
¥ PROGRAM AND DEBUG | Name Direction  NegDiffPair PackagePin  Fixed Bank 1O St Veco Wi
¥4 Generate Bitstrpam |~ % Allports (5) ~
? Open Hardware Manager I l_< e —— = 14 I UCMOSARE ~  33nn ,‘:"

ML MRETS

B 03,72 AR H AR SO




(2) Al e 08 )5, %6 #% Open Hardware Manager 3 8d OK #4H , /| Micro
USB 3% 3 P B AL SR R IR P RIEJF G, £ HARDWARE MANAGER #tifii 8 i
Open Target, % # Auto Connect, # W I)J5G , 75 B b0 i LA i, #%£ %% Program device,
T B9 Program Device XT3EAE F1 87 Program %40, ¥ FPGA s i #A7 i f2, Fidid
FEANE 3. 73 iR,

¢+ count_bd - [D:fexam/count_bd/count_bdxpr] - Vivado 2018.2

Eile Edit Flow Tools Reports Window Layout View  Help Q- Quick Access write_bitstream Complete o/
B -« - B BE X > B & K 7 ¥ Dashboard ~ == Default Layout v
. .
Flow Navigator A e HARDWARE MANAGER - localhostxiling 1cfidiling1234-tuld ?X
¥ HTLANALYSIS “| @ There are no debug cores, Program device Refresh device
? Open Elaborated Design
Hardware 2 OO X count_bd_wrapper.xdc 200 X
V' SYNTHESIS Q. = & 5.0 . » B & DJexamicount_bdicount_bd.srcsiconstrs_1inewlcounl_bd_v x
P Run Synthesis ¢ Program Device x x| 7 ®”
¥ Dpen Synthesized Design =
Selecta ing file and itto your device. You can optionally R Mertr c%x] .
select a debug probes file that comesponds to the debug cores contained in the bitstream ’ pt_pexrts F1
~ IMPLEMENTATION programming file
fet_perts Q0]
P Run Implementation let_parte @2]
» Openimplemented Design Bitstragm file: Dfexamicount_bdicount_bd runsfimpl_1icount_bd_wrapper.bif ||J st >
Debug probes file -
~ PROGRAM AND DEBUG g e
- = +| Enable end of startup check
¥ Generate Bitstream
~ Open Hardware Manager =
=y [
2
1 -
Program Device | [l T ¥
Add Configuration Memory De | Type u Tel commund here

Hardware Device: xc7a351_0

[# 3.73 %I FPGA i i #4790 12

(3) FERGET  WEETT % 4 52 B a2 17 280R
3.4 Vivado HEES R EMHLKLIZ

1. 3t 89 3R 3K Ae =T ALK

1t Vivado it feh, — vl £ F = Br BCiy R 45 3% Can &1 3. 74 v o S it
iy A AL .

o 40T (Elaborated Design) .,

o ZEEJERYIRIT (Synthesized Design) ,

o LS AV T (Implemented Design) ,

JIT V4 1 45 26 (Netlist) o o XF B TF B — R R, AR F o 11 R0 % 2k 45 ok R R it

(1) ## Open Elaborated Design (T 141 1) . i M R B LR G Z i R KTt
— P R A AT N A L OB A A A AR R R R ok AR W WK O RTL 4%

it

- B EEOPEAIA W



------- EDA# A 5Verilog HDL

v _RTL ANALYSIS

> Open Elaborated Design

¥ SYNTHESIS

P Run Synthesis

> Open Synthesized Design

~ IMPLEMENTATION

» Run Implementation

> Open Implemented Design

¥ PROGRAM AND DEBUG

i Generate Bitstream

> Open Hardware Manager

3.74  AE AR BCIE B B R 4 R

(2) ¥E#E Open Synthesized Design(FT L5 5% i1) . MK BEL G Z R B I,
B LUT. S s fil & 4% A7 8 55 FE Al T /4 (BEL) 74 B I 45 22k SE ik 11,

(3) 1%+ Open Implemented Design(TF S B L IZ M FZAE A Jay M 4 2 J5 BAK
SEMBT R R,

2. Language Template(i& 2 )

Vivado $& fit 2 Fh i 5 B AR AU I P 2 %, 3 5 3 B Tools ' ) Language
Templates A5 2 . 2 Bl Language Templates XSH{GHE , AN 3. 75 fffom . MR AT LLE
i, Vivado #248t Verilog, VHDL,System Verilog i & B . if $4t XDC 295 3¢ 74 # 4 A
Debug J#i 15 . £ 4% Verilog fAR , 7T & B8 7] 5 G5 B4 L 3ah AR A5 AR Al TP 48 Wi 4%
BAR 55

R AR S B A8 B T A A i HSE LAk, AT A 81548 FPGA %R, 181 3. 76 s
JE— N [ TR BB 0 T A7 4% (SRLOLUT B nl 25 A AR 19 2 % 100

AWAE RIS AT RS %18 F AR .

3. AR E®M

1£ Vivado T 1 Y Flow Navigator H1, 3% PROJECT MANAGER T #Y Settings
BT, 7E 5 1Y) Settings Xf 1/ HE H %€ 5 Synthesis #2501, WK 3. 77 fr~. LA R4
Synthesis #5325 5 H ) 25 T &,
(1) Constraints ¥ WEHEH TLAGHARE ., ARER 4 XDC LR/, BRI E
£ active YA, ARECFENFARMYIL A,
o B Z R (Timing Constraints): & LRI FRER., WWREERHFAHR,
Vivado 23 fi 4l A 2 4 B2 T A Jag 0 5% FE AL AL it .



# Language Templates x

Select a language template '\4.,

% Common Constructs

% Device Macro Instantiation
% Device Primilive Instantiation
% IP Integrator HDL |
-
&=

Simulation Constructs

Select a template to preview
% Xiline Parameterized Macros (XPM)
» & VHDL
~ %= SystemVerilog
» = Synihesis Construcls
» & XDC
» % Debug

©) Giose

[/ 3.75 Language Templates X G HE

¢ Language Templates X
Seled a language template a‘
Templates Preview
= A 1 E -~
Qlzle z‘_ 2 E paremeter clock_cycles = (number of clock eyclesd;
I CE and Sync Active High Reset 3
. e " 4| wirefreg ¢(data_ind, <dats_out>:
1w/ CE and Smic Ackve Law Reset 5! reg [clock_cycles1:0] <shift_reg> = {clock_eyclest’ b0} }:
~ = Senal In, Serial Out 6 E

&1 Simple Shift Register always @(posedge <clock?)

8! if (<clock_enables)

B wice s! Cehift reg (= [Cahift rop[elock cycles2:0], Cduta
[ wi CE and Sync Active High Resat 10!
[ Wi/ CE and Sync Active Low Reset l 11 i nssign (date_sut> = {shift_reg>[clock_cycles-1]:

- -
[ Dynamic Depth SRL M no register on outpul :
@1 Dynamic Depth SRL M no register on outpul .
[ Dynamic Depth SRL M register on output (bi :
[ Static Shift SRL (bus)

£ > 5; I< > iy
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¢ Settings *
Q,
Synthesis
Project Settings = Specify various settings associated to Synthesis '
Gaad 0 [ s e s e T SN A SR e S T e S R s
Simulation Constraints
Elaboration
Default constraint set | = constrs_1 (active)
Synthesis = = = h
Implementation Report Options
Bitstream
Strat A& Vivado Synthesis Default Reports (Vivado Synthesis 2018) v
> P
Options
Tool Settings
Projedt Strategy. A& Vivado Synthesis Defaults (Vivado Synthesis 2018) vl H
I Dot _ User Defined Strategies Ny
Source File Description: |
urce ri ~ Vivado Stralegies
Display  Synth Desig f& Vivado Synthesis Defaults
" 1 —
WebTalk tdpre | & Flow_aAreaOptimized_high |_
" S Flow_AreaOptimized_medium
Help tdl.post & Flow_AreaMultThresholdDSP |:
» Text Editor -flatten_hie & Flow_AlternateRoutability v
3rd Party Simulators natad cn | & Flow_PerfOplimized_high | I L
s Colors Select an option X Flow_PerThresholdCarry
S Flow_RuntimeOptimized
Selection Rules
Shortcuts | |
s Ctenbamine o |
@ ~ | Restore..

& 3.77 Synthesis 1% & 5L

o YL (Physical Constraints) : fLFES| I 28, P B PR (ANE: RAM & 3£ |
fih 2 ) A Jeg B 7 B A

(2) Options £ HI Tk L5 G a5 17 I F 19 5K W (Strategy) . Vivado 42 it 1 JLFd
TlaE SO SR W, AT DL A2 SR, 30 R ) SR rh A S e T A R L X BRI A 5] 3. 78
Jis . DAF 4 &R & X,

~flatten_hierarchy: & X £5-& T 5 A0 faf 45 1 J2 U 45 48 . 3 005 i A )2 Ol Dy — 1A ik
TTER A R P 25 A 8] — . BRsEmmn T,

* none: NEFFJZREEH .,

o full: & JRI)Z KL,

o rebuilt: iLZEA T HBIFZ R 4 E 25 HEBRZREH .

-gated_clock_conversion: [T BhEE3fTRE . 15t v ok go Al FH 1] 42 i b, B 15
S RA] 58 TR A A 2 B 4 45 L 28 (Mixed-Mode Clock Manager, MMCM) B 25 8 A #1
(Phase-Locked Loop,PLL) =4,

-fanout_limit: {55 & KWK A RER R T IZ8E . S8l — MR ES
R 5K 2l A B A

~directive: W H Vivado Zi & PLAL IR AL 45 DL 250,
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Options
flatten_hierarchy rebuilt v | ©
-gated_clock_conversion off v
-bufg 12
-fanout_limit 10,000
-directive Default w
-reliming
-fsm_extraction auto

-keep_equivalent_registers
-resource_sharing auto w
-control_set_opt_threshold auto w
-no_lc

-no_srexdract

-shreg_min_size 3

-max_bram
~max_uram
-max_dsp

-max_bram_cascade_height

-max_uram_cascade_height
-cascade_dsp auto ~
-assert

More Options

[ 3.78 LZEARME Y Options & & I

e AreaOptimized_high: 1 E% 2T,

* AreaOptimized_medium . (ARG Ab S5 78 AR 3R] SF i Ak B,

* AreaMultThresholdDSP: ¥ Z Hififi H DSP # e %8 If L i i,

* AlternateRoutability: #&#&fiZAE T . J8/> MUXF F1 CARRY #{ii JH .

* PerfOptimized_high: EBE R AL - R 8 B frr PR (H A4S A9 B 2 v — 2k

* RuntimeOptimized: &G a7 I [A] 5k, 23 20— S 4k DLl /b 25 5 s 47 I 1]

-retiming: J& HZYIRE. AT L 7EZ 5 TR LUT Z [0 98 3h 25 47 4, B I B K i 4%
BFSE , DA e R B P M T

-fsm_extraction: B ERSHLAT 4T F7 2, BIAE A auto,

* one-hot: — A 4 i 77 = .

o gray: MH i,

* johnson: ZYEib ity .,

e sequential; R 45 ,

* auto: JLHT Vivado 2 F a4k W 5 44 0 g 5 7 5K

EE . fsm_extraction X B F XK LR S T HDL KA g 2 3L e a7 X,

-keep_equivalent_registers: ff B o & I G R AF A 4% . 2 28 1% 0k W0, SF AT AF AN
(I35

-resource_sharing: WHIL=E,
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-no_lc: AJIEIZEI, AR ARV LUT G A5k 242 58 ok 500 iy A A8 & 5
BT 6 B, 508 ok B AT CE 7 — 4 LUT szl Bk LUT B4, LUT #4601
AR LUT MY BEHIHEAE BT BE S 2 4P 2. R, Xilinx B B A 1 LUT #id
LUT B/ 15000, N % A #E-no_le. Kfsi LUT #E45.

-no_srlextract: 2] PEIZBETF , SRL 2 H FPGA N1 filt & #8 5288 . i A LUT %88
K9 Xilinx ) LUT #] I F 58 SRL) .

-shreg_min_size: *§ SRL M¥RE/NF 55 F-shreg min_size B, H 3230 7 20R H firt
KR 72 Y HIRE KT -shreg_min_size B, 2377 00 S “ fioh & 28 + LUT + finh
K R . L AY-no_srlextract PEI0 , AR 2) 3k, W2 BH (k¥ & 7 % A e A LUT 5&
B, B AL /e 905 F-shreg_min_size,

-max_bram: R RAM (BRAM) i fie KA HI &R . BOAE N — 1, R R R il
FPGA H T ik RAM,

-max_uram: & # UltraRAM e KAl I EUE (3 F UltraScale 2244 FPGA 1ii 7).
BINE N — 1. FR AT A I UltraRAM,

-max_dsp: ¥ E DSP B E e R ECR . BOMER — 1. 8RR R % FPGA
HETA 1 DSP

-max_bram_cascade_height: & & ] LIt BRAM 5 7F — i i fe K= .

-max_uram_cascade_height: %8 7] LB UltraRAM 2B 7E —&E 1) e KREE .

-assert: ¥ VHDL H 1Y assert IR0 ATEAS

(3) AE XLEERME: BR T Vivado $2 LAY HC & 47 025 5 KM ik v] DL H € LZE 5
W&, 7E Settings X IHAE 5 B 4F 5 B WUF . §ifi Options #2450 19 A7 f 4% 41, 5 1 Save
Strategy As % 1, 76 H 5 Z BRI &, BV ol (R A28 F P A 2545 SR G, i
Apply &5, 255 KI5 R ht 2 3 A € XY SRmg , T 78 J5 T 9 25 6 bl R g

1E Settings X IEAE A Tool Settings ', ¥ Strategies F Y Run Strategies 1% , 7
0 DT s R DA 2 A SR B - R B TR R L A& 3. 79 TR, I R ARAE
O A RIS i SE Al B e, T3k b — S 3R, By 5 #Y Copy Strategy #% 4, User Defined
Strategies H1 2 H 3% 5 W& 19 25 03 LA HEE 20 (Vivado $2 4 B 3R s 2 AN BB it

4. =B A R IF R T

Vivado A DL H 2l U Al 5 B T2 B W] B [ 20 5858 4 R KT .

& 3. 80 Frs . 1E Vivado FFTHAY Sources % M W 4 i Design Sources, 7E 5 i1
Hierarchy Update ZBESZ B % £ Automatic Update and Compile Order 3£, N % &
WS S A Bl Vivado 2 A 3 BIUZ IE5 A R 4 128 T » Hierarchy AR5 5T & A
R AR 2 9%, Compile Order #3258 00 906 7R 9 350 .

MR EH Automatic Update H11¥ Manual Compile Order 3£, W F/R Vivado H 3
PR AR B 2 G AR A N T E S B IDUT . 78 Compile Order 1% 5T At M SO B b f37
BRI AT 58 BAE o



#. Settings X
G .| i
General " Choose a sirategy based on various options. ‘\"‘
Simulation d R A R T A R PR A S e e A AT A R R A R T
Elaboration ¥ Name: Vivado Synthesis Defaults
Synthesis
cri| . Vivado esis Defaults
x Description: Synih
Bitstream Options
8 | fatlen_nierarchy  rebuilt "1
Tool Settings. -gated_clock_co..  off
frled A& Flow_AreaOptimized_meadium : 2199 i
IP Defaults ~fanout_limit 10,000
S Flow_AreaMullThresholdDSP
Source File -directive Default
S Flow_alternateRoutability
Display e ~ratiming
WebTalk 4 New Strategy X | fsm_ewracion  auto
Help -keep_equivalent. .
Text Editor Create new strategy.
’ -> -fesource_sharing  auto
rd Party Simulators ool Aok ot | o
> Colors : . Es
i Name: Strategy_1 D |
- - -no_srlexract
Shortcuts Type | symthesize v fol
_ Tool version: |Wa003m!|e9i52018 w |selectan option above I see a description of it
Report Strategies | Desciption: | |
> Window Behavior | L | |
' El (]
O | cancel | | ooy | [ Restore.

{3.79 1 XLEE KM

200 X%

Properties..

Automatic Update, Manual Compile Order
No Update, Manual Compile Order

module name: mult

language: Verilog

language: Mixed

[€3.80 BLE F 3 g

E BEZTOPCAIA HEH




________ EDA# R 5Verilog HDL

2] 3

3.1 J Verilog iEH 95 —MIHEZ ML 741590 IFEIF, 3 H Vivado B AF #7454
Ff .

3.2 7E 3.1 ERYIERE b oK 741590 B Verilog 2 5 £ 3 5 — 4 1P 4%, 3F R H IP #%
L 7 B — A 12 TR TR I T 3

3.3 A 3.2 MAYIERE B LR AP 741590 B9 1P A% LR A TP B4 LAY 7 SR — A4
K60 THECRE AR 07 2R FH 8421BCD 5 1y 4 7 =8, #6475 BB S8 F R 28,

3.4 BT Vivado ol it IBESEL 74163 19 TP 4%, IR F 1P K% 4E iy o7 053
— B 24 THECER AT R I ORI T 48

3.5  JHBCFBUER (PLL) 5284049, iy A b 35 % 100M Hz, 807 81K 3545 2]
6MHz 855, Vivado # B4 1 1P #% (Clocking Wizard #) SEFZ % 1T



