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1. Laboratory assighnments

ISE tutorial

2 variable logic function implementation - schematic design
2 variable logic function implementation - HDL design entry
Command of 8 LEDs using 8 switches - HDL design entry



Xilinx ISE Design Suite 14.7

e |ISE WebPack — ISE (Integrated software enviroment) for design with
programmable logic devices.
— In the laboratory practice, we use the free version of the Xilinx ISE 14.7
development environment called WebPack.

— The installer can be downloaded after registration from the Xilinx website
https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/design-tools/v2012 4---14 7.html

— Full Installer for Windows 7/XP/Server (TAR/GZIP-6.18 GB)

— The WebPack (free) licence could be obtained also from the xilinx product

licensing Site.

— The software doesn't work without problem on 64 bites Windows 8, 8.1
and 10. The problem can be solved as is presented here (There are also
two youtube links that present the solution), or you can try the program
that can be downloaded from here.



https://www.xilinx.com/member/forms/download/xef.html?filename=Xilinx_ISE_DS_Win_14.7_1015_1.tar&akdm=1
https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/design-tools/v2012_4---14_7.html
https://www.xilinx.com/member/forms/download/xef.html?filename=Xilinx_ISE_DS_Win_14.7_1015_1.tar&akdm=1
https://www.xilinx.com/getlicense
https://drive.google.com/file/d/0B8QFfXfcn6EGRjRqN1ZzV1AwbUk/view?usp=sharing
http://home.mit.bme.hu/%7Ertamas/Logsys/Xilinx/XilinxWin8_20150928.zip

Software enviroments

Design entry: Design ‘ Design Verification
— Xilinx Foundation ISE Entry
— Alternatives — i |
. Ment.or Graphics_: FPGA Advantage l S?mimﬁﬁ
* Celoxica: DK Design Suite Design |
. . Synthesis
Design Synthesis:
— XST: Xilinx Synthesis Technology ’
. _| Functional
— Mentor: Leonardo Spectrum ™| Simulation
— Synplicity: Synplify Pro e
_ . : : esign .| Static Timing
Celoxica: DK Design Suite implementation Analysis
Simulation: Back [ | Timing
— Mentor: Modelsim Annotation Simulation
— Aldec: Active-HDL
— Celoxica: DK Design Suite Xilinx Device .| In-Circuit
Programming Verification

In Circuit verification
— Xilinx: ChipScope



——
Schematic HDL Design  State Machine

ISE Design flow

* Project Navigator
— Design entry + constraints) |
— RTL simulation- ( Testbench) | QE
— Sinthesys |

— Implementation: TRANSLATE —MAP —PAR (place &
route)

— Static timing analisys: (max clock frequency, propagation
delays etc.)

— Bitstream generate and download (configuration file - .bit)




Nexys 4 DDR Artix-7 FPGA

15,850 logic slices, each with four 6-input LUTs and 8 flip-flops

*4 860 Kbits of fast block RAM

*Six clock management tiles, each with phase-locked loop (PLL)

*240 DSP slices

eInternal clock speeds exceeding 450 MHz
*On-chip analog-to-digital converter (XADC)
*16 user switches

*USB-UART Bridge

*12-bit VGA output

«3-axis accelerometer

«128MiB DDR2

*Pmod for XADC signals

*16 user LEDs

*Two tri-color LEDs

*PWM audio output

*Temperature sensor

*Serial Flash

*Digilent USB-JTAG port for FPGA programming and
communication

*Two 4-digit 7-segment displays

*Micro SD card connector

*PDM microphone

*10/100 Ethernet PHY

*Four Pmod ports

*USB HID Host for mice, keyboards and memory sticks

000

Nexys 4 DDR Reference Manual

Nexys 4 DDR Master UCF



https://reference.digilentinc.com/reference/programmable-logic/nexys-4-ddr/reference-manual
https://reference.digilentinc.com/_media/reference/programmable-logic/nexys-4-ddr/nexys4ddr_master_ucf.zip

Digilent Nexys 2

o Xilinx Spartan-3E FPGA, 500K or 1200K gate

» USB2 port providing board power, device
configuration, and high-speed data transfers

» Works with ISE/Webpack and EDK

*16MB fast Micron PSDRAM

*16MB Intel StrataFlash Flash R

* Xilinx Platform Flash ROM

» High-efficiency switching power supplies (good for
battery-powered applications

* 50MHz oscillator, plus a socket for a second oscillator
» 75 FPGA I/O’s routed to expansion connectors (one
high-speed Hirose FX2 connector with 43 signals and
four 2x6 Pmod connectors)

* All I/O signals are ESD and short-circuit protected,
ensuring a long operating life in any environment.

» On-board I/O includes eight LEDs, four-digit seven-
segment display, four pushbuttons, eight slide switches
» Ships in a DVD case with a high-speed USB2 cable

* Requires Adept 2.0 or later for operation
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4

45

$32
[~
I—Inn
EEE
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VGA = |RS232
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z‘)(] LINX® Spartan 3E-500 FG320

_’/F;—T_fﬂ Hi-speed |

Expansion Connectors

Nexys 2 reference manual https://reference.digilentinc.com/reference/programmable-logic/nexys-2/reference-manual

Digilent Nexys 2 kartya https://store.digilentinc.com/nexys-2-spartan-3e-fpga-trainer-board-retired-see-nexys-4-ddr/



https://reference.digilentinc.com/reference/programmable-logic/nexys-2/reference-manual
https://store.digilentinc.com/nexys-2-spartan-3e-fpga-trainer-board-retired-see-nexys-4-ddr/

Digilent Adept suite

* Digilent Adept is a unique and powerful solution which allows you to communicate with
Digilent system boards and a wide assortment of logic devices.

ADEPT for Windows

Adept 2 provide JTAG configuration and data transfering
*Also adds board verification and I/O expansion features.

 Configure the Xilinx logic devices. Initialize a scan chain, program FPGAs, CPLDs, and
PROMSs, organize and keep track of your configuration files

» Transfer data to and from the onboard FPGA on your system board. Read from and write
to specified registers. Load a stream of data to a register or read a stream of data from a
register.

» Organize and quickly connect to your communications modules.

* Program Xilinx XCFS Platform Flash devices using .bit or .mcs files.

» Program Xilinx CoolRunner2 CPLDs using .jed files.

» Program most Spartan and Virtex series FPGAs with .bit files



Board testing

.
[ﬁ Digilent Adept [
F—- i i

L F S . e e " —

NEXYS E N Connect: [Nexysz ,,]

Product: Mexys2 - 500

Start TeSt | Config | Flash | Test Register 10 | File 1;0 | 10 Ex | Settings

* RAM : o |
« Flash O

.+ Switches e M

Buttans: " NONORS

e Push buttons
° LEDS Start Test . [ Stop Test ]
7 segment display '|

Initialization Complete. -
Dewice 1: XC35500E
Device 21 XCFO45
Set Config file for XC35500E: "C:\Users\onigas\Documents2012 voice_recitest. bit™ I
Programming Test Configuration. .. i I
Test Started. L




Xilinx ISE

s ISE Project Navigator

File Edit View Project Scource Process Toeols Window Layout Help |;"E"i|
DPEF L] oDbx|wa| [ Lrpn R 0=, L9
Design +0g xl 4= 1 ‘timescale 1ns / 1ps -
[0 | View: -@-{E:J}Implememaﬁon-::)@Simulaﬁon = 2 SIS TP i T i i il ri i idrirrrrfrfrdriliirrirfirdririiriririririsi
) fl— 3 S § Company:
JE| | Hierarchy 4 // Engineer:
T szamlalo_pelda - s ff
—| =- &3 Xﬂfﬂﬂ-‘ipqma — & [/ Create Date: 15:21:03 09/29/2010
Py Y o [f]efl count_sec (count_sec.w) 7 // Design Name:
p— “© g8 // Module Hame: count_sec
% — 9 // Project Hame:
A i0 S/ Target DET:V:'LCE.S: ||
o % 11 f/ Tool wersions:
= | | Sources window 12 // Description: Edi
C— 3 13 i/ ItOf =
| [ — 4 14 // Dependencies:
i is ff
i // Revision:
| 17 // Revision 0.01 - File Created
| ) 18 f/ Rdditional Comments:
: f2 Mo Processes Running 19 S/
| 2f | Processes: count_sec - 20 SIS FF i i i i i i i i rridrr s rrrrrrssys
: . 21 module count_sec |
‘i’g: [ > Des!gn Su.rjrnaryfﬂeports 2o inpur clk,
e Design UtI|ItI-E5 o3 input rst,
H [E38 User Constraints 24 input ce e
—|= t]% Synthesize - X5T = - input d:i_;:,
— P WView RTL Schermnatic 28 output [3:0] aq
. - 27 ):
Process window 2e
- 29 reg [3:0] c:
=8 ¢ Implerment Design 20
t} Translate 31 zlways @ (posedge clk)
N & LAEd Map 32 if (rst) il
| [EIR o | Place & Route
| P l@_ﬁwlrmmm'lig File i d m -
|E Start | B8 pesign |07 Files | [ Librariesl l = Design Summary = count_sec.v [ | |
I Console 08 X
Launching Design Summary/Report Viewer... -
I Started : "Launching ISE Text Editor to edit count_sec.wv". con50|e E
|« i >
Console Fé Errors I_ﬁ Warnings I[ﬁ Find in Files Results
Ln21 Coll Verileg
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Project creation

Start -> Programs\Xilinx ISE Design Suite 14.7\ISE Design Tools\Project Navigator.
» File—New Project,

* Name ,first_sch”,

— For the folder and the file name don't use white-spaces.

— The name could not start with numbers, but could contain numbers

— For easier readability of error messages use different names for folders and files
« Top level source type: schematic!

&

=5 Mew Project Wizard

Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project

Mame: elso_rajz

Location: C:\Users\onigai\Documents'2010 Debrecen W2011-2012YTPA\elso_rajz

i

Working Directory: | C:\Users\onigai\Documents\2010 Debrecen 2011-2012Y TPA\elso_raj
Description:

Select the type of top-ewvel source for the project
Top-evel source type:
Schematic

More Info




Project settings

NEXYS 2 board

Device Family: Spartan3E

Device: xc3s500E

Package: FG320

Speed Grade: -4

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISim (VHDL/Verilog)
Preffered Language: Verilog

Project Settings

Property Mame WValue
Top-Level Source Type HDL
Ewvaluation Development Board Mone Specified
Product Category All

Farmiby Spartan3E
Device KC35500E
Package FG320
Speed -4

X5T (VHDL/ Verilog)
15im (VHDL/ Verilag)

Synthesis Tool
Simulator

WHDL Source Analysis Standard

Enable Message Filtering

Preferred Lanquage WVerilog
Property Specification in Project File Store all walues
Manual Compile Order 1

VHDL-93

[

 Next, Finish .

CHSHS IS CHCHSHSHE IS Ims

L4

Next -> Device Properties -> Value :

NEXYS 4 DDR board

Family: Artix7

Device: XC7A100T

Package: CSG324

Speed Grade: -3

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISim (VHDL/Verilog)
Preffered Language: Verilog

Project Settings

Property Mame Value
Top-Level Source Type HDL

Ewvaluation Development Board Meone Specified

Product Category All

Family ArtixT
Device KCTA100T
Package CS5G324
Speed -3

Synthesis Tool XST (WHDLWerilog)

Simulator

Preferred Language

Property Specification in Project File
Manual Compile Order

WHDL Source Analysis Standard

Enable Messaqge Filtering

1Sim (WHDL/Verilog)

Store all values

]
VHDL-93

O

CHEHS IS CHEHS U S NS ¢

4




Adding new souce

* Project->New Source...!
 Type: schematic, name logic_gates!
e |Iff neccesary (Project—>Add Source...)

ISE Project Navigator (M.70d) - CA\Users\onigai\Documentsh2010 Debrecen’2011-2012%elso_rajz\elso_rajz.xise | =B £ |
ject g g ]

File Edit View Project Source Process Tools Window Layout Help

DPEF it [snbExlwal » = =[P L[@
Design

[1] | View: @ {8} Implementation )

=E| Hierarchy ‘o

P elso_rajz 3

£ £ wc3s250e-4tqldd 3 r=5  Mew Source Wizard

e Unassigned User Library Me...

&£ Empty View Select Source Type

The vi tly contains no fles. .

Yuj éiwag‘j';ﬁ:s LD;:IE ;;::t s Select source type, file name and its location.

lﬁ using the toolbar at left, commands J IP (CORE. Generator & Architecture Wizard)
- from the Project menu, and by Schematic

m using the Design, Files, and User Document

Libraries panels. Verileg Module
U Verilog Test Fixture
se:
- VHDL Module File name:
WHDL Library

= | 2 Mo Processes Running VHDL Package [logikai_kepuk
— WHDL Test Bench Location:
l?t Mo single design module is selected. Embedded Processor .
E’t ﬁ‘ Design Utilities L\\Dnmmems\znm Dabre:en\zﬂllfzﬂlz\elso_rajz| E
#H

m

Add to project

[E5 start | =3 peson [ Fles [ Uibraries|

Cansole

£l n

Console

) Errors | 4\ warmings | o Find in Fles Resits




Schematic project

F - e
E ISE Project Mavigator (M.70d) - C\Usershonigait\Documents\2010 Debrecen\2011-2012\elso_rajz\elso_rajz.xise - [logikai_kapuk.sch] =Bl
- -
E File Edit View Project 5Source Process Add  Teools Window Layout Help Hlﬂlﬁl
DAEF L 40bX (vl [ 2ALPER RN =R FR[P LY
Design «+O0F x|
i View: @) ﬁl}lmp{emenbﬁon ® Simulation }:r"
(JZ| | Hierarchy g
> elso_rajz o
— | =+ £ xc3=250e-4tgldd e
. X - [Ed legikai_kapuk (logikai_ka... 20
el -
| -
. =
W -
m -
- = h ic desi ind
S Schematic desigh window
| @]
]
I e
| # | #Q Mo Processes Running |
‘?t Processes: legikai_kapuk ﬁ
| &  Design Summary/Reports [#]
— Design Liilities -
21 User Constraints
- Synthesize - XST L
- Implement Design e
i Generate Programming File R
Configure Target Device I
Analyze Design Using Chip5cope ;
o
i o
-~
¥
|| B Design |TE‘| Files | E Librar‘iesl = Et[ﬂ| ] logikai_kapuk.sch B8 | = Design Summary x| ‘
Console +08&8 X
Starced ! "Launching Schematic Editor to edit logikal kapuk.sch".
Launching Design Summary/Report Viewer... |
Il T 3
Console ra Errors |_£§ Warnings |lﬁ Find in Files Results
[788,1552]




Task

* Logic gates implementation

[#] File Edit View Project Source Process Add Tools Window Layout  Help

DAEHFPIZ|HKE X|wa| »: 2200 RlIlA "B D=2 L)
Symbols o OB X| | W [0

Categories =
<--All Symbols-—-> ~ L
Advanced =
Arithmetic (0
Buffer
Carry_Logic -
Clecking_Resources =
Comparator —
Counter e
Decoder s
Flip_Flop —
General ™
10
LT Elim Dl mm v D

Symbaols D
acclf A A
accd -
accd
addi6 D
add4 -
add8 s
adsult

v
adszud —
adsud I
andl2 2
andl16

om

and2 v b’

P i ] | L*

Symbal Mame Filter z



Tools for schematic design

Symbals —+[ &7 X R_
Cateqgories E
<--All Symbols--> ~ J| - Add wire
Advanced = | - Add net name
et - Rename selected bus
Carry_Logic =1 - Add bus tap
ELD.«:EZEEEETMCES | - Add I/0 marker
Counter = - Add SymbOI
Decoder .
Flip_Flop - —
R S - Select components from the Symbols tab of the upper left
e ) pane and drag them to your schematic.
o “ 'l - Youcan narrow down your choices using the Categories, or
:chﬁ A by t){ping th_e first few characters of the symbol you’re
2ddd @ looking for in the Symbol Name Filter, or just scroll through
:jffm : the lists. The important category for now is Logic: General
adsud o logic gates.
e’ V| - Use the wiring tool to wire up the components. It is in the tool
iy bar and looks like a red line and a pencil: |
Symbaol Mame Filter L
'_ _ A - Place 1/0 Markers to the inputs and outputs using the 1/0
o 3| = Marker widget. = |
b
Symbol Info -



Tools for schematic design

Change the name of the marker to what you se on the assignment. You should double
click the marker. Then click on “Nets” and then edit the “Name”, also observe the
Port Polarity, then click OK.

R Object Pro
Category
ledD

- =1 Nets
ledd

perties - /0 Marker Traits

View and edit the traits of the selected 10 Markers

Port polarity Output
I/0 marker orientation |Right

IO marker font size 23

assodated with the selected IO Markers

Bus ren;

Yfou can select the net in the list at the left to see the attributes of

aming options

f the net that are

Cancel Apply

Help

1
B Object Properties - Net Attributes x|
Category View and edit the attributes of the selected nets
= 170 Markers
led0 MName Value Visible New
= Mets
led0 Name EE Edt s
PortPolarity | Output ~ Add
Delete




Constraints file

» Specify what physical pins on the FPGA will be connected to 1/O ports from the
design (/0O markers)

* Project / New Source - > Implementation Constraint File-, name first.ucf

https://blog.digilentinc.com/the-constraints-file-also-known-as-magical-moving-stairs/

e Next/Finish
NEXYS 4DDR board

NEXYS 2 board NET “swQ" LOC=J15 | IOSTANDARD=LVCMOS33;
NET “swQ0" LOC=“B18" ; NET “sw1" LOC=L16 | IOSTANDARD=LVCMOS33;
NET “swl1" LOC=“D18" ; # LEDs

NET "led0" LOC="“J14" ; NET "led0" LOC=H17 | IOSTANDARD=LVCMOQOS33;
NET "led1" LOC="“J15" ; NET "led1" LOC=K15 | IOSTANDARD=LVCMOQOS33;
NET "led2" LOC = “K15" ; NET "led2" LOC=J13 | IOSTANDARD=LVCMOS33;
NET "led3" LOC = “K14" ; NET "led3" LOC=N14 | IOSTANDARD=LVCMOS33;
NET "led4" LOC=“E17" ; NET "led4" LOC=R18 | IOSTANDARD=LVCMOS33;
NET "led5" LOC = “p15" ; NET "led5" LOC=V17 | IOSTANDARD=LVCMOS33;
NET "led6" LOC = “F4" ; NET "led6" LOC=U17 | IOSTANDARD=LVCMOS33;

1 BTN2
[

BTN

BTHO

‘e me aan an

i dHD AR
ey = -

T



https://blog.digilentinc.com/the-constraints-file-also-known-as-magical-moving-stairs/

Project implementation

Design —+[ 7 X

e X

Ymi»ONO /&

* Implement Design, < Gan: © (3 inplementain”) 5 Smuoton
_ o . . (=] | Hierarchy
View > implementation g| - 8 o
. . . — | B £ xc3s250e-4fg]a4
— Hierarchy window—> select top level file 5| O o)k logikai_kapuk (logikai_kam o f:
. T e e |}_
— Processes ablak - Implement Design & o |
—I:
. . . . =
e Bit file generation @ =1
# | PQ MNoProcesses Running
— 1, | Processes: logikai_kapuk
'?{: Processes: logikai_kapuk Sy T Design Summary/Reports
=N I Design Summary/Reports — Design Utilities
— Design Utilities 1 User Constraints
Ert Uzer Constraints - ] Synthesize - X5T
— PAC0 Synthesize - X5T < |&X)  Implement Design > P
H 20 Implement Design )  Generate Programming File ]
q}:fieneratepmgramming File _—> f_‘@ Configure Target Device Vg
W  Configure Target Device &% Analyze Design Using ChipScope | Y|
2 Analyze Design Using ChipScope i




Configuration

 Final step in order to program the board. We will
use the .bit file generated in the previous step.
1. Using Impact program (part of ISE)

2. Using Digilent Adept Suite
https://www.digilentinc.com/Products/Detail.cfm?NavPath=2,66,828&P

rod=ADEPT2

=

. —
fﬂ'?'gllent'&ge&t L e S S . s e e

HINEXYS 2§ Connecs (nemes =

Product: Mexys2 - 500

Config |Flash | Test | Register 170 | File 170 | 1/0 Ex | Settings |
1 <2
— =

PROM j——r"’ v] Browse... Program

FPGA configuration: |
generated .bit (file)

[ Initialize Chain ]

Found device ID: f5045093 -
Found device ID: 41c22093
Initialization Complets.

Dewvice 1: XC35500E

Device 2: XCFO045 e
Set Config file for XC35500E: "C:\Users‘onigas\Documents20 12 \woice_rechtest. bit™ L ||

1



https://www.digilentinc.com/Products/Detail.cfm?NavPath=2,66,828&Prod=ADEPT2

[ g T

Ls | £F ST £E | Y

- - -

Configuration using Impact

1. Configure Target Devices

2. OK

Hierarchy
& cid_I3
- B xc7alllt-3csg324
= [P)e porti (porti.sch)
E Mexys4dDDR_Master.ucf

2 Mo Processes Running

Processes: porti

= Design Summary/Reports
Design Utilities
User Constraints
P Synthesize - X5T
- ®2 1Y Implement Design
P2E) Generate Programming File
E.  Configure Target Device

[

€2 Analyze Design Using Chip5cope

=i |ES/OGC

& Warning % |

Mo iMPACT project file exists, Click OK to open iMPACT. You will then need to

l % define a configuration chain, designate which device in that chain is the target
device, and then save the IMPACT project file. Once this step is completed,
subsequent runs of the 'Configure Target Device' process can program the target
device without needing to cpen the iIMPACT GUI.

oK

TTT TS WITT AN TIRIEET FIrT Een



Configuration using Impact

3. Boundary Scan (double click)
4. Right click on Boundary scan window
5. Initialize chain

ACT

btaten e bl
] =t




Configuration using Impact

6. Assign new configuration file
7. Open, No, Ok
8. Right click on green icon, Program

i Assign New Configuration File T X
"
. . | G ISEIMPACT (P.20131013) - [Boundary Scan]
Lock in: G:VISE\id |3 v 0 ? 0 [E] E] = ' ' Gt
_v File Edit View Operations Output Debug Window Help
DB XDBxanL s 20 en
ngo L
8 Wy Computer|| 19 [FPacT Fiows BL-LE:
) _imsgs ¥ 3= Boundary Scan E:
. . |&] SystemACE Y 2
a onigas |pcure_d|r % Create PROM File (PROM File Format... i
: . ; bTalk D e
|5emnﬂg 8| WebTalk Data P
‘ t D db ] Get Device ID
xnx_au 0_ _X xc‘ Get Device Signature/Usercode
Wt D0\ OneStep SVF

One Step ASVF

4
S poridit |
Add SPUBPI Flash...

Assign New Configuration File...
. Set Programming Properties...

| MPACT Processes #O08x Set Erase Properties...

Available Operations are:
= Program

=p Get Device D Set Target Device
=p Get Device Signature/Usercode

=p Read Device Status

=p One Step SVF

=p One Step XSVF

Launch File Assignment Wizard

Upen e Boundary Scan

| Console

Flename:  |porti.bit
Cancel



Labl 1Results

e Pushing sw0 and sw1 generate all inputs shown in next table and fill the table with
led's state.

swl |led0 |ledl |led2 |led3 ledd | led5 | led6
NOT | AND | OR NAND [ NOR | XOR | XNOR
0

0
1
1

R O = O
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New task

* Logic gates implementation using Verilog

I

.. assign

© assign

assign
: assign
. assign
. assign
assign

ledd
ledl
led2
led3
led4
leds
leds

": endmodale

0 module el=soHDL {
: input swd,
input swl,
output ledd,

~ =zwi;
swil &
swl |
~ [=wi
~ [=wi
swi ™
swi "

ledl, led2,

swl;
swl;
& swl):
| =wl):
swl;
swl;

leds,

ledd,

leds,

leds



New project

Start -> Programs\Xilinx ISE Design Suite 14.7\ISE Design Tools\Project Navigator.
New project (File—New Project) — name it firstHDL
Top level souce HDL type!

Create New Project

Specify project location and type.
Enter a name, locations, and comment for the project

MName: | Esla_HDL

Location: |C:‘1IJsers\onigai‘lDomments‘52010 Debrecen'2011-2012Y TPAEslo_HDL | E]
Working Directory: |C:\,IJsers\onigai\Domments‘52010 Debrecent2011-2012Y TPA\Eslo_HDL | B
Description:

Select the type of topevel source for the project

Top-evel source type:

HOL B

Mare Info

o) o)




NEXYS 2 board

Project settings

Device Family: Spartan3E

Device: xc3s500E

Package: FG320
Speed Grade: -4

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISim (VHDL/Verilog)
Preffered Language: Verilog

Project Settings

Next -> Device Properties -> Value :

Property Mame
Top-Level Source Type

Ewvaluation Development Board
Product Category

Farniby

Drewvice

Package

Speed

Synthesis Tool

Simulator

Preferred Language

Property Specification in Project File
Manual Compile Order

WHIOL Source Analysis Standard

Enable Message Filtering

Next, Finish.

Value
HDL

Mone Specified
All

Spartan3E
KCIS5500E
FG320

-4

XST (VHDL/ Verilag)
15im (VHD L/ Verilag)
Verilog

Store all values

O

YHDL-93

[

L4
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NEXYS 4 DDR board

Family: Artix7

Device: XC7A100T
Package: CSG324

Speed Grade: -3

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISim (VHDL/Verilog)
Preffered Language: Verilog

Project Settings

Property Mame
Top-Level Source Type

Ewaluation Development Board
Product Category

Family

Device

Package

Speed

Synthesis Tool

Simulator

Preferred Language

Property Specification in Project File
Manual Compile Order

WHDL Source Analysis Standard

Enable Messaqge Filtering

Value
HDL

Meone Specified
All

ArtiT
KCTA100T
C5G324

-3

XST (WHDL/ Verilog)
1Sim (WHDL/Verilog)
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Adding source file(HDL)

e Project—>New Source..!
e Type Verilog Module, name firstHDL!
e If necessary (Project—>Add Source...)

Select Source Type

Select source type, file name and its location.

File name:

7] VHDL Package |ElsoHOL|
g WVHDL Test Bench
E Embedded Processor

Location:

hcuments\2010 Debrecen|2011-2012\TPA\Eslo_HOL | ...

Add to project




Defining input-output ports

a Mew Source Wizard

“Define Module
Specify ports for module,

Module name | ElsoHDL

Port Mame Direction Bus MSE L5E
swi input ~
swi input v ]
ledD {input ~ ]
input ~
input ~
input ~
input ~ ]
input ~
input ~
input ~
input ~ ]
input ~
More Info < Back Cancel




Generated HDL file

Create Date: 19:36:25 0272872018
Design Name:
{ Module Name: ElsocHDL

[ ¥ e T . R Y S o O Ty B

Project Name:
Target Devices:
Tool wversions:

Description:

o e e e
F T E

Dependencies:

=
tn

16 Revision
17 Revizion 0.01 - File Created
8 Additional Comments:

=
L

21 module ElsoHDL
22 input s=swo,

23 input swl,

24 input led0

25 )i

26

27

28 endmodule

29

S8 ]
]



Generated HDL file

Create Date: 19:36:25 0272872018
Design Name:
{ Module Name: ElsocHDL

[ ¥ e T . R Y S o O Ty B

Project Name:
Target Devices:
Tool wversions:

Description:

o e e e
F T E

Dependencies:

=
tn

16 Revision
17 Revizion 0.01 - File Created
8 Additional Comments:

=
L

21 module ElsoHDL
22 input s=swo,

23 input swl,

24 input led0

25 )i

26
- Place your code here
28 endmodule

29

S8 ]
]



Constraint

e Choose Project / Add Copy of Source first.ucf (created in last
project).

* Press OK Sources window will show first.ucf file.

H.ﬂ.dding Source Files.., 5

1 The following allows vwou to see the skatus of the source files being added to the project. It
also allows vou to specify the Design Wiew association, and For YHOL sources the library, For
sources which are successfully added to the project.

File Mame Azsociation Library

1 ) elso.ucf Implementatqu wvark |Z|

Adding files to project: | p e | L of 1 files {0 errars)

(o] ] | Cancel | | Help




Design

| View: (@) Implementation ) k# simulation
B

+08 x| |

»

Constraints

‘timescale lns / 1lps
TS i i diririifdriftiiidrifdiffriiiiiirriidrsfiisfirss
// Company:

1
2
. 3
& H|erachy 4 // Engineer:
- Lab12 s J/
— | = €3 xc7al00t-3csg324 & // Create Date: 13:36:54 02/15/2018
o =5 . ElsoHDL (ElsoHDL.v)} 7 // Design Name:
o '] else.uct L g8 // Module HName: elsoHDL
% — g // Project Name:
A 10 // Target Devices:
o 11 // Tool wversions:
i 12 // Description:
= G 13 /)
- %4 14 // Dependencies:
— 15 /ff
@ 16 // Revision:
O 17 // BRevision 0.01 - File Created
e 18 // hdditional Comments:
s /S
20 SSSPASAAA AR AR i i ir i i rirrri i rdriiiiiririirriiiridriiiririiiiires
21 module elsoHDL(
P | P2 NNoProcesses Running 22 input swad,
P 23 input swl,
7{] | Processes: ElsoHDL 24 output led0, ledl, led2, led3, led4, led5, ledé
S| ~ LE  Design Summary/Reports 25
— Design Utilities 26 ) :
Ert Uszer Canstraints 27 assign led0 = ~ swl;
- Synthesize - X5T 28 assign ledl = swl & swl:
- Implement Design 28 assign led2 = swl | swl:
Generate Programeming File 30 assign led3 = ~ (sw0 & =swl):
: Configure Target Device 31 assign led4 = ~ (sw0D | swl):
""" €+ Analyze Design Using ChipScope 32 assign ledS = sw0 ~ swl:
33 assign ledé = swl ~* swl;
34
35 endmodule
( >
BE Find: - bin w| Il Mext [ Previous [J)Options [ Mark Al A% Replaced 15 occurrence
Replace with: | sw w Replace Next Replace Previous  Replace All
& Start B Design U Files @Libra{;iil ElsoHDL.v |:|‘ = Design Summary 3¢ | | elsoHDL.v* x|




Project implementation

Design —+[ 7 X

e X

Ymi»ONO /&

* Implement Design, < Gan: © (3 inplementain”) 5 Smuoton
_ o . . (=] | Hierarchy
View > implementation g| - 8 o
. . . — | B £ xc3s250e-4fg]a4
— Hierarchy window—> select top level file 5| O o)k logikai_kapuk (logikai_kam o f:
. T e e |}_
— Processes ablak - Implement Design & o |
—I:
. . . . =
e Bit file generation @ =1
# | PQ MNoProcesses Running
— 1, | Processes: logikai_kapuk
'?{: Processes: logikai_kapuk Sy T Design Summary/Reports
=N I Design Summary/Reports — Design Utilities
— Design Utilities 1 User Constraints
Ert Uzer Constraints - ] Synthesize - X5T
— PAC0 Synthesize - X5T < |&X)  Implement Design > P
H 20 Implement Design )  Generate Programming File ]
q}:fieneratepmgramming File _—> f_‘@ Configure Target Device Vg
W  Configure Target Device &% Analyze Design Using ChipScope | Y|
2 Analyze Design Using ChipScope i




Labl 2 Results

e Pushing sw0 and sw1 generate all inputs shown in next table and fill the table with
led's state.

swl |led0 |ledl |led2 |led3 ledd | led5 | led6
NOT | AND | OR NAND [ NOR | XOR | XNOR
0

0
1
1

R O = O



Labl 3 assignment:

command 8 LEDs using 8 switches on the board
- HDL design entry-




Labl 3

 The 8 inputs sw [7:0] (switches) and 8 outputs Id [7:0] (leds) cpuld be
considered as individual bits as in previous projects or as vectors.

- Individual bhits:

- NEXYS 2 board
- : |'u # 8 switches, from left to right
— « s P NET "sw7" LOC = “R17";
— o = NET "sw6" LOC = “N17";
—& g, NET "sw5" LOC = “L13";
= B2 NET "sw4" LOC = “L14";
ErLLE NET "sw3" LOC =“K17";
. . NET "sw2" LOC =“K18";
module . SW.ﬁlEdl: _ NET uswlll LOC - uH18||;
input =swd, swl, =sw2, sw3, swid, swh, sweo, 3W7, " " o -
output 1do, 1d1, 1d2, 143, 1d4, 1d5, 1de, 147 NET "swQ" LOC ="G18",
)¢
assign 1ld0 = sw0; # 8 LEDs, from left to right
assign 1ol = swls NET "ld7" LOC = “R4";
?Ss:f.gn 1dz f SWLr NET |l|d6u LOC - uF4u;
assign 143 = =w3:; " " e .
eeion 1d4 = swar NET "ld5" LOC = “P15";
azzign 1d5 = sws: NET "ld4" LOC ="“E17";
assign 1dé = =we; NET "Id3" LOC ="“K14";
assign 1d7 = swi; NET "ld2" LOC = “K15";

NET "ld1" LOC =*J15"
NET "ld0" LOC =*J14"

endmodule



- Bit vector description:

Labl 3

FPGA
logika

t
:

HHE

!

module swZ2led|(
input [T7:0] s=sw,
output [7:0] 1d
)z

as=sign 1d = =sw;

endmodule

NEXYS 2 board

# 8 switches, from left to right

NET "sw<7>"
NET "sw<6>"
NET "sw<5>"
NET "sw<4>"
NET "sw<3>"
NET "sw<2>"
NET "sw<1>"
NET "sw<0>"

LOC = “R17";
LOC = “N17";
LOC =“L13";
LOC = “L14";
LOC = “K17";
LOC = “K18";
LOC = “H18";
LOC =“G18";

# 8 LEDs, from left to right

NET "ld<7>"
NET "ld<6>"
NET "ld<5>"
NET "ld<4>"
NET "ld<3>"
NET "ld<2>"
NET "ld<1>"
NET "ld<0>"

LOC = “R4";
LOC = “F4";

LOC = “P15";
LOC = “E17";
LOC = *K14";
LOC = *K15";
LOC =“J15";
LOC = *J14";



,Schematic” extra task*

Design using schematic entry and implement the circuit on following circuit

btn0 | btnl | led0=(AB)" | led1=A'+&
0 0

0 1
1 0
1 1

*only for interested students



,HDL” extra task*

Design using HDL entry and implement the circuit on following circuit

0 1
1 0
1 1

*only for interested students
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