Simple VHDL example using VIVADO

2015 with ZYBO FPGA board

Aim

| am FPGA novice and want to try classical FPGA design tutorials. | bought perfect
modern FPGA board ZYBO (ZYnq BOard) based on Xilinx Z-7010 from Digilent but
latest tools from Xilinx VIVADO 2015.2 more focused on AP SoC programming while |
want to just pure FPGA design without any linuxes bootloaders etc. So | wrote this
tutorial to help people like me :)

In this example we make simple scheme: 2 signals IN and 4 OUT.
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Preconditions: Adding Zybo Board to Vivado
Vivado 2015.2 under Windows 7 64 bit was used with 16 GB of RAM.
Before using Zybo with Vivado you should add Zybo Definitions File to Vivado.

1. Good source for Board Definition files is Zyngbook website.Download
The Zyng Book Tutorial Sources Aug15.zip

2. Copy zybo folder with content from Archive path \sources\zybo\setup\board_part
into D:\Xilinx\Vivado\2015.2\data\boards\board_files (if D:\Xilinx\Vivado\2015.2 is my
PC you probably have C:\Xilinx etc...)

3. In board_files you should see other boards so now our Zybo known by Vivado.

4. Download ZYBO_Master.xdc from Digilent website unpack constraints file it on local
hard disk.

. v Computer » Local Disk (D:) » Xilinx » Vivado » 2015.2 » data » boards » board_files » zybo » B3

- Include in library = Share with + Burn MNew folder

ites MName Date modified Type Size

sktop || board 6/18/20151:57 PM XML Decument SKB
wnloads || partd_pins 6,/3/2015 3:53 PM XML Document 2KB
GA || preset 6,/3/2015 2:53 PM XML Document 10 KB

cent Places

ries
cuments
Isic
tures
oversion

lens
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http://www.zynqbook.com/
http://www.zynqbook.com/getDownload.php?req=2
http://digilentinc.com/Data/Products/ZYBO/ZYBO_Master_xdc.zip
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Launch Vivado

| have latest Vivado Design Edition from Xilinx which comes with Digilent Zybo board.
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Create new project

V|VA DO' Productivity. Multiplied.

Quick Start
1 e
o 1‘2:'/ ;
Crea w Project Open Project Open Example Project
Tasks
VIE =8 r
Manage IP Open Hardware Manager Xilinx Td Store

Information Center

Documentation and Tutorials Quick Take Videos Release Notes Guide
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New Project

Click Next

e . ==
Create a New Vivado Project

V | \ADO‘ 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

ALL PROGRAMMABLE. - .
. To continue, dick Mext,

Set project name.

Set project name to gates2,
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Keep rest settings unchanged unless you know what you doing.

4% New Project > . _&I
Project Name
Enter a name for your project and specify a directory where the project data files will be stored. ‘

Project name: gates2
Project location: | D: /Users/sj D
Create project subdirectory

Project will be created at: D: /Users/sj/gates2

< Back ” Mext = Finish
&
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Project Type

Keep default RTL project, Press Next

o )

Project Type
Specify the type of project to create. ‘
i@ ETL Project
~ You wil 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.

Do not specify sources at this time

= LfO Planning Project
Do not specfy design sources. You will be able to view part/package resources.

& Imported Project
Create a Vivado project from a Synplify, X5T or ISE Project File.

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

< Back ]| Mext = i Finish

Add sources

In this tutorial we decided to use VHDL language so make sure it set correctly. Simulator
language you can keep unchanged.
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Click on "+" - Select - Create File.

e

Add Sources

Specify HDL and netlist files, or directories containing HOL and netlist files, to add to your project. Create a new source file on
disk and add it to your praject. You can also add and create sources later.

Add Files...

Add Directories. ..

- | &

Create File...

Press the = button to Add Files, Add Directories or Create File

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

Add sources from subdirectories

Target language:  WHOL = | Simulator language: | Mixed

< Back ][ Mext = Finish Cancel

SimPLE VHDL eExAMPLE USING VIVADO 2015 wiTH ZYBO FPGA BOARD




Simple VHDL example using VIVADO

2015 with ZYBO FPGA board

Create Source File

Set Filename to gates2. Keep the rest unchaged. Press OK. Press Next.

Create a new source file and add it to your project.

File type: i VHDL

File name: gates2

File location: | B0 <Local to Project=
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Add Existing IP

Click Next.
e . =
Add Existing IP (optional) |
Spedfy existing configurable IP, DSP composite, and Embedded sub-design files to add to your project. ‘
+

Press the = button to Add Files or Add Directories

Copy sources into project

< Back ]| Mext > i Finish
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Add Constraints

Click "+", Add Files.

A= e
Add Constraints (optional) 1
Specify or create constraint files for physical and timing constraints. ‘

| AddFiles...
Create File...

«= 1+

Press the = button to Add Files or Create File

Copy constraints files into project

< Back ][ Mext = J Finish Cancel
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Add Constraint file we downloaded at Precondition step.

g Add Constraint Files E
Look in: .J,sj M ? ﬁ E‘l € ﬁ.‘r ..j X ?.; '
] . AppData Recent Directories 1
| I <
| &} .. blinky (=) D /Users/sj =
.. first_zyng_design
SRR gatesz; a J File Preview
. LED_Counter 1 ## Thi xdc for the Z¥BO Rev B b =
- . project_1_multiple_inputs 2#5 ] £
Desktop || sources I#F -1 ent the lines corresponding to :;ec p::?s
| Tutoriall 4 ## gnals according to the proje
. | vhdl_tut 1 2
P ##Clock signal
{ | , ZYBO1

My Documents 3L Mewysd_Masterxde
@ one_input_one_outputxpr

clk]

h' :Q project 1_multiple_inputs.xpr 5.00 -
Eb’--.' B4 ZYBO_Master.ucf 11
Computer 12 ##5vitones
|| ZYBO_zynq_def 13 #210 3
o 14 #set
QE 15 #set
Metwork 16

23 #set property p RD LVCMOS33 [get ports {sw[Z]
24
€ |

P
File name: ZYBO_Master. xdc

Files of type: | all Files
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Make sure: Copy constraints files into project - Checked.

Click - Next
i e o | )

Add Constraints (optional)
Specify or create constraint files for physical and timing constraints.

g

'h Constraint File Location

= ZYBO_Master,xdc @& D:\Userslsj
1

4

Copy constraints files into project

~

< Back ]| Mext = | Finish Cancel

Default Part

Click on boards and select Zybo. If you still don't have it follow steps in Preconditions:
Adding Zybo board to Vivado.

SimPLE VHDL eExAMPLE USING VIVADO 2015 wiTH ZYBO FPGA BOARD




Simple VHDL example using VIVADO

2015 with ZYBO FPGA board

If you don't see ZYBO goto Preconditions Step.
Next.
e o |

Default Part 1
Choose a default Xilinx part or board for your project. This can be changed later. ‘

Select: & Parts

4 Filter

Vendar: All

Display Mame: | Al -

Board Rey: Latest -

Reset All Filters
Search: | O
' ' ; . Availz

Digplay Mame Vendor Board Rev Part 1/0 Pin Count  File Version

4 digilentinc,com |4+ B.3 & wcFz010dg400-1 m
tion and Development Kit § em.avnet.com @ d i xc7z020dg984-1 484 % 1.3 i 200
luation Platform i wilim, com & 1.1 S xc7a200tfhgs76-2 675 1.2 & 400

E 272 Evaluation Board i wdlin, com & 1.0 S xc7z020do484-1 4584 1.2 i 200
& Evaluation Board 5 wilinx. com @11 i wc72z045fg900-2 900 &% 1.2 & 36.
4| I 3
< Back ][ Mext = Finish Cancel
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New Project Summary
Finish
(o o )

New Project Summary

V | \/}&DO‘ (i) A new RTL project named ‘gates?' will be created,

(i) 1 source file will be added.

/. Mo Configurable IP files will be added. Use Add Sources to add them later.
(i) 1 constraints file wil be added.

(i) The default part and product family for the new project:
Default Board: Zybo
Default Part: xc7z010cdg400-1
Product: Zyng-7000
Family: Zyng-7000
Package: dg400
Speed Grade: -1

XILINX

ALL PROGRAMMABLE.

To create the project, dick Finish

Mext = | Fnish |[ Cancel

New Project main view

Project files generated and ready for your design.
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We will implement 2 input gates and 4 output basic gates and, or, xor and nor.

Fle Edt Fow Tools Window Layout View Help

AnnoBRB X ® P WS K| LG [Eoefutiaot e N ® Ready
Flow Mavigator «| | Project Manager - gates2 x
Q& Sources N TS I Project Summary X O x
AT wat B o — = =
| 4 Project Manager ) =T <! Project Settings Edt 2
4 Project Settings [ Updating Hierarchy... = Project name: gates2
B Add Sources =i Constraints (1) Projectlocation:  D:/Users/sjjgates2

Product family:  Zyng-7000
Project part: Zybo {xc72010d9400-1)

Top module name: Not defined

\'-7 Language Templates
3 1P catalog

4 TP Integrator
7 Board Part S
B Open Block Design

-
L o vevevon:

Define a module and spedfy 1/0 Ports to add to your source file.

For each port specified:

ﬁ Simulation Settings MSB and LSB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

4 Simulation

@ Run Simulation

Lbraries | | Modue Defiition Implementation 2
4 P d Debs
”’gg" vemns Ll Entty name: tes? Statu Not started
Bitstream Settings 5 jot star
Architecture name: | Behavioral 2
B Generate Bitstream < Messages: Mo errors or warnings
1/0 Port Definiti Part: 72010dg400-1
> [ Open Hardware Manager /O Port Definitions ar ES g
— E
= Port Name Direction Strategy: Vivado Implementation Defaults

Incremental compie: Mone

-_— in

Timing ES

Run Implementation to see timing results

Run Implementation to se= pow

Design Runs — 0w x
| Name Constraints  Status  Progress WNS TNS WHS THS TPWS FaledRoutes LUT% LUTs FF% FFs BRAM% BRAMs DSP9
X - synth_1 constrs_1 Motstarted [ 10%

ey = impl_1 constrs 1 MNotstarted 0%

=

2

EX 'l I »

|5 Td Consale |_

Messages | G Log | X Reports', 3> Design Runs
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Define 1/O ports as below

OK

- -
4. Define _ E

Define a module and spedfy If0 Ports to add to your source file.
For each port specified:

MSE and LSE values will be ignored unless its Bus column is checked. ‘
Parts with blank names will not be written.

Madule Definition

Entity name: gates2

Architecture name: |Behavioral
I/0 Port Definitions

+ Port Mame Direction
= g
+ b
* z
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Select VHDL Design

Click on Source file in Project Manager>Sources>Design Sources - Source code on
Righthand side should appear.

| Project Manager - gates2

x
Sources N 4 . Project Summary X | i gates2.vhd X | | E
O\ Z %| |_‘\"! 045| |§] = D:fUsers/sj/gates2/gates2, srcsfeources_1jnewfgates2, vhd
[=)-{= Design Sources (1) . 14— =
e =
--.—|Cons ts (1) W16 - Re
-1 SimiBtion Sources (1) * 17 -
—_iﬁ allz| &=
=g
—Q 20
3¢ |21
~ |22 1ibrary IEEE;
J'J'l 23 use IEEE.STD_LOGIC 1164.ALL; i
Libraries \Compile Order |
. &4 Sources | 7 Templates
Source File Properties —0Owe x
- -
_ 34 entity gates2 is
@ gates2.vhd 35  Port ( a : in STD_LOGIC: 2
] ) - 36 b : in STD LOGIC;
Location:  D:/Users/sj/gates? /gates2.srosfsources_1fnew S 37 2 : out STD LOGIC VECTOR (S downto 0));
Type: VHDL E] Jéend gatesz; - -
= 39
Library: xil_defaultib E] X X X
40 architecture Behavioral of gates2 is
Size: 1.OKB 41
Modified:  Today at 22:59:23 PM m 47 begin
Copied to: D:/Users/sj/gates2/gates2. sresfzources_1fnew 43
Read-only: No G
] 45 end Behavioral;
Encrypted: Mo 16
- &l o
Properties £ +
Design Runs

P N E 4

Changes to source code.

Modify VHDL file - add lines as highlighted below.
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z(0) <= a and b;
z(1) <=aorb;

z(2) <= a xor b;
z(3) <= a nor b;

5 D /Usersfsj/gates2/gates. sresfsources _1fnew/gates2, vhd
|18 -- -
m 19 — e —————————————————————————————————————————————————————
W a0
{L&h 21
|22 library IEEE;
T‘% 23use IEEE.STD LOGIC 1164.R1L;
—E 24
3 |25 -- Uncomment the following library declaration i1f using
S ons with Signed or Unsigned values
"f"ll 27 --use IEEE.NUMERIC 5TD.ALL:
|20
'f-E__ 29 —- l':::':.-'_:*j-“.f?::‘: ‘:.'f_e :::_"_",_:'.f':::g i:‘_srer}' .:xie:'_"e:e‘::::: 1f instantiating B
— |30 -- any Xilinx leaf cells in this code.
@ 31 --1ibrars M
@ 32 --use UNISIM.VWomponents.all;
33
34 entity gates? is
35 Port { & : in S5TD_LOGIC;
36 b : in STD _LOGIC:
37 z : out S5TD_LOGIC VECTOR (3 downto 0));
3B end gates;
39 =
40 architecture Behavioral of gates2 is
41
42 begin
43' z(3) <= a nor b;
44 z[{2) <= a xor b;
45 Z({1l) <= a or b;
46 z({0) <= & and b;
47
48
493 end Behavioral;
50 5
4 k
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Create top file
Rightclick on Design Sources and select Add Sources.
1. Add or create design souces.

2. "+" > Create File

| Elaborated Design - xc7z010dg400-1 (active)

Sources — O 2 =
= = =
A= wat R
Lol ﬂfl.'.gatﬁz-ﬂ B Properties Ctrl+E
[+ Constraints (1) Hierarchy Update 3

-7 Simulation Sources
e @ Refresh Hierarchy

IP Hierarchy 3

Edit Constraints Sets...
Edit Simulation Sets...

| ¥  Add Sources... Alt+ A

Libraries | Compile Order |

4. Sources | [2 RTL Netlist |

File Type :VHDL,

File name: top_gates2
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Finish
- - - D - i
é;l;, Add Scurces - | 22 |
Add or Create Design Sources
Specfy HOL and netlist files, or directories containing HDL and netlist files, to add to your project. Create a new source file on disk and add it
to your project.
+
_-—
T
K o =
i Create a new source file and add it to your project.
i File type: @ VHDL
i File name: top_gates2
File location: | & <Local to Project=

|
I Scan and add RTL indude files into project
||

Copy sources into project
N

Add sources from subdirectories
l =
1l < Back Mext = Finish
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Define Module

Add sw and led as on image below.

p -
g Deﬁne_ E

Define a module and specify IO Ports to add to your source file,

For each port specdified:
M5B and L58 values will be ignored unless its Bus column is checked. ‘
Ports with blank names wil not be written.

Module Definition

Entity name: top_gates2
Architecture name: | Behavioral
1/0 Port Definitions

+ Port Name Direction
— oy in
4 led out
4

Replace default source code.

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;
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entity top_gates2 is

Port (

sw :in STD_LOGIC_VECTOR (1 downto 0);

led : out STD_LOGIC_VECTOR (3 downto 0)

);

end top_gates2;
architecture top_gates2 of top_gates2 is

component gates?2 is
Port (
a:in STD_LOGIC;
b:in STD_LOGIC;
z:out STD_LOGIC_VECTOR (3 downto 0)
);
end component;
begin

cl : gates2

SimPLE VHDL eExAMPLE USING VIVADO 2015 wiTH ZYBO FPGA BOARD




Simple VHDL example using VIVADO

2015 with ZYBO FPGA board

port map (
a =>sw(0),
b =>sw(1),
z(0) => led(0),
z(1) => led(1),
z(2) => led(2),
2(3) => led(3)
);

end top_gates2;
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|EPruject5ummary 4 |ﬁ5chematic ® | i gates2.vhd % | & top.rhd XIEE IYBO_Master.xdc X
E D:/Users/zj/gates2fgates 2. sres fsources_1fnew ftop. vhd
" | 1library IEEE;
= Zuse IEEE.STD LOGIC 1164.RLL:
W
5#, 4 entity top is
o g Bort {
T‘Eﬁl 3] gw : in STD LOGIC VECTOR (1 downto 0);
—'@ ) led : out STD LOGIC VECTOR (3 downto 0)
X| 8 )
| 9end top:
I 1o
%= |11 architecture top of top is
t.ﬂ__J 12
— | 13 component gates2 is
? 14 Port |
@ 15 a : in STD LOGIC;
16 b : in S5TD LOGIC;
17 z : out STD _LOGIC VECTOR (3 downto 0
18 i
18 end component;
20
21l begin
22 cl : gates2
23
24 port map |
25 a =» awi{l),
26 b = aw(l),
27 z{0) =» led(0),
28 z(1l) => led(1l),
29 z{2) =» led(2),
30 z({3) =» led(3)
31 -
32
33 end top:
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Top Design

We have single top design interface file which use our gates2 design as component.

| Project Manager - gates2
Sources

AT 2R

== Design Sources (2)

F£H-=) Mon-module Files (1)

(=¥ XX top gates2 - top_gates2 (top_gates2.vhd) (1)
Lfelir dl - gates2 - Behavioral (oates2, vhd)

[=1-{=7 Constraints (1)

= constrs_1 (1)
Y ZYBO_Master.xdc

[+ Simulation Sources (2)

I

O
v
*

Libraries |Cnm|:u'le Order |
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top design

Make sure our top file became parent of gates2 file. Otherwise set it manually with Set
as Top.

| Elaborated Design - xc7z010cdg400-1 (active)

Sources — O = | %, Project Summary X |E
Q= = | > aﬁ | @] B D:/Users/sj/gates2/gates
- Design Sources (1) iy Llibrary IEEE;
= XX top - top (top.vhdh (1 2use JEEE.STD L0
E ‘il o - gates? -Beh| [ Source Node Properties... Ctrl+E
E|1—' Constraints [ 1) @ OpenFile Alt+0
== oonstrs_1 (1)
LY ZYBO_Master.xd Replace File... !
- Simulation Sources (1) | @ onv Fle 1nto Proect
=h{ sim_1 (1) o I e )
-4l top - top (to B gyl L =Bl Ariy = Alt+1
Lol d -gates2 -| % Remove File from Project... Delete
Enable File Alt+Equals !
Disable File Alt+Minus

Move to Simulation Sources ]

Hierarchy Update 3
& Refresh Hierarchy
IF Hierarchy 3

Set as Top

Libraries | Com

Set Library...
Source File Properties L L f
; Set File Type... i
« @k
. .. Set Used In... i
&l top.vhd
Edit Constraints Sets... "
Location:  D:fUsers/sj/gates Edit Simulation Sets. .. L
Type: VHCL E B Add Sources... Alt+ A
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Amend Constraints file

Select xdc file from Sources>Constraints

| Elaborated Design - xc7z010dg400-1 (active)

Sources I N E -4 | E project Summary x| 2] Schematic ¢ | @ gates2.vhd X | @ top.vhd X IEIB ZYBO_Masterxdc X I_
0\ Z % | r_@k @| @ E D: /Users/sj/oates2/gates 2, sres/constrs_1fimports/sjZYBO_Master, xdc

()= Design Sources (1) a I 1 .xdc for the Z¥YBO Rev B board
i g top - top (top.vhd) (1)

“4@h d - gates2 - Behavioral (gates2. vhd)

=4 Constraints (1) nsed signals accordi

i B constrs_1 (1)
T m
== Simulation Sources (1)
= sim_1 (1)
-4 top - top (top.vhd) (1)
Ll d - gates2 - Behavioral (gates2. vhd)

=X /L E S|

al
o
®

Libraries | Compile Order |
£ Sources | [5} RTL Netlist |

Source File Properties |

« + @5

iY ZYBO_Master, xdc

M
®

Location: D:Users/sj/gates2 gates?2.srcs constrs_1/im =
Type: ¥DC () |
Size: 12.9KB |
Modified: Tuesday 02/18/14 05:03:26 PM

Copied to:  D:/Users/sj/gates2{gates?. srcsfconstrs_1fim
Copied from: D:/Users/sj/ZYBO_Master. udc

Copied on;  Tuesday 02f18/14 06:03:26 PM

P — 1 ] 3

Properties | -'
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Changes in xdc file
Uncomment lines of I/O port we need to use.

Save file.
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D fUsers/sj/gates2/gates2. sresfconstrs_1fimportsfsj/Z2YB0_Master, xdc

14 set property PACKAGE PIN G15 [get ports {aw[0]]]

15 zet_property IOSTANDARD LWCMOS33 [get ports [aw[0]]]
1&

17 ##I0 L24P T3 34

18 zet pmp-ert_f PRCERAGE PIN P15 [get ports {aw[l]}]

15 zet property ITOSTANDRRD LVCMOS33 [get ports {[sw([l]}]
20

21

22 ##LEDs

23 #41
24 zet pmp-ert_f PRCEAGE PIN M14 [get ports {led[0]}]

25 zet_property IOSTANDARD LWCMOS33 [get ports [led[0]]]
26
27 #41
28 zet pmp-ert_f PRCEAGE PIN M15 [get ports {[led[1]}]

29 get property IOSTANDRRD LWCMOS33 [get ports {led[1]}]
30

31 ##I0 0 3
32 set_property PACKAGE PIN Gl4 [get ports {led[2]}]

33 set_property IOSTANDRRD LWCMOS33 [get ports {led[2]}]
34

35 ##I0 L3N T0 DQJS ADIN 35

36 set_property PACKAGE PIN D12 [get ports {led[3]}]

37 Iaet_pmp-ert_f TOSTANDRED LVCMOS33 [get ports {led[3]]]
38

39 #4125 Audio Codec

40 ##I0

41 :
42 ;
43
44 ;
45 ;
44 ;
47
48 #:
43 ;

Ta9n T3 95

_ﬁua.

IL23N T3 35

_£

[£5]

. D ILVCMOS33
ANDARD L \C:uu
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Synthesis

At Synthesis phase we convert our circuit from register transfer level (RTL) into a
design implementation in terms of logic gates.

In Flow Navigator on Lefthand side.:

Next steps can be Simulation>Run Simulation or RTL Analysis>Schematic but we
skip them in this tutorial and come directly to Synthesis>Run Synthesis.
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Flow Mavigator Lot
[l g

D\ (=S

*  Project Manager

> IP Integrator

4 Simulation
ﬁ Simulation Settings
@ Run Simulation

|4 RTL Analysis
£#% Elaboration Settings
4 Elaborated Design
(D Report DRC
Report Moise
m Schematic

4 Synthesis
ﬁ Synthesis Settings
Run Synthesis

4 Implementation
ﬁ Implementation Settings
[» Run Implementation

[ Open Implemented Design

4 Program and Debug
ﬁ Bitstream Settings
‘T"ﬂ Generate Bitstream
b az* Open Hardware Manager
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Synthesis complention
Leave default Run Implementation

OK

oot

Y
|| Synthesis successfully completed.
o

Mext

i@ Run Implementatiort

() Open Synthesized Design

(") View Reports

[] Don't show this dialog again

Ok ] [ Cancel
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Generate Bitstream

Select Generate Bitstream

OK
Implementation Completed ‘ u
I I Implementation successfully completed.
(71 Miew Reports
[] Don't show this dialog again
oK ] [ Cancel
Final

Pay attention to jumpers.
JP7 - It should set to USB.
JP5 can be JTAG or QSPI

Connect ZYBO to PC with Micro-USB cable.
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Photo from http://marsee101.blog19.fc2.com/blog-entry-2745.html
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Program ZYBO

select an object to see properioes

4 Program and Debug

ﬁ Bitstream Settings
ﬁ Generate Bitstream

F ﬁ Hardware

Manager

ﬁ Open Target

-ﬁ‘ Progr

## add g

| i Open Mew Target...

B locahost: 3121, xilinx_tcfDigilent/2102796 530434, PARAM, FREQUENCY: 15000000

=
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Next

.
.. Open New Hardware Targ u

Open Hardware Target

V | \/)&DO ‘ This wizard will guide you through connecting to a hardware target.

To connect to a remote hardware target, provide the host name and IF port of the
remote machine on which the instance of a Vivado Hardware Server is running.

XILINX

ALL PROGRAMMABLE. To mnﬁnue, dld{ Mext,

<Back |} Mext> | [ Cancel
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Next
| - -
4 g2- Open New Hardware Targ g
Hardware Server Settings
Select local or remote hardware server, then configure the host name and port settings. Use Local server if
the target is attached to the local machine; otherwise, use Remote server,

Connect to: |Local server (target is on local machine) -

Click Mext to launch and/or connect to the hw_server (port 3121) application on the local machine,

[ < Back ]| Next= | Finish
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Make sure you have similar setting like on picture below.
Select xc7z010_1

Next

Salect Hardware Target

Select a hardware target from the list of available targets, then set the appropriate JTAG dock (TCK)
frequency. If you do not see the expected devices, decrease the frequency or select a different target.

Hardware Targets

Type Mame JTAG Clock Freguency

© xilinx_tcf |Digilent/210279653043A [15000000

Hardware Devices (for unknown devices, specfy the Instruction Register (IR) length)

Mame ID Code IR Length
G arm_dap_0 4BADD4T77 4

RGN C—

Hardware server: localhost: 3121

< Back ][ Mext = Einish

o e o D =

¢

Cancel
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Finish

ot oo I ==

Open Hardware Target Summary

V | VADOf (i) Hardware Server Settings:

o Server: localhost: 3121

(i) TargetSettings:
o Target: wlinx_tcf/Digilent,2 102796530434
o Frequency: 15000000

XILINX

AR LE To connect to the hardware described above, dick Finish

<Back | Fnmsh | | Cancel
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Program device > xc7z010_1

| 4 Program and Debug
ﬁ Bitstream Settings
J'ﬁ Generate Bitstream

4 ﬂ Hardware Manager
ﬁ' Open Target
@ Program Device
#+ add Configura @ wcTz010_1

i L= 1 25
A ED®sw
=

o

Program

g rearam oevce . =~ ==

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

Bitstream file: D:fUsers/sj/gates 2 fgates 2. runs/fimpl_1/top. bit
Debug probes file:

Enable end of startup chedk

Program ] [
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As confirmation of successfull upload Greed Led will set

'_
} l B e
" AW cmn)

£ XLNX. X

' .E ?i;'l < ?:l ?:} h‘,:,} ¥

Use switches to confirm and, or, xor and nor operations.

Archive of project available.

Reference

1. Digital Design Using Digilent FPGA Boards VHDL/ Active-HDL edition. Richard E.
Haskell, Darrin M. Hanna
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2. Learning By Example Using VHDL. Advanced Digital Design With a NEXYS 2 FPGA
Board. Richard E. Haskell, Darrin M. Hanna

3. The ZYNQ BOOK - Make sure you download not only book archive but also tutorials
book with sources.

4. HDL Chip Design- A Practical Guide for Designing, Synthesizing and Simulating
ASICs and FPGAs Using VHDL or Verilog. By Douglas J. Smith

5. ZYBO Reference Manual
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