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Z menu ,File”
wybierz ,New
Project”

Select | File”
then ,New
Project”

Open Project...

Open Example...

Project Browser...

[ New

7 Open...

Recent Files

Recent Projects

Exit

ISE Project Navigator (P.20131013)

Edit View Project Source Process Tools Window Layout Help
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Ctrl+N

ctrl+0 :mple"'

the list

Design Resources
Application Notes




Nalezy wpisa¢ dowolng nazwe
projektu.

Jako , Top-level source type”
nalezy wybrac ,HDL”

Any project name must be
typed.

, 1op-level source type” must be
,HDL”

o

New Project Wizard

Create New Project
Specify project location and type.

Enter a name, locations, and comment for the project

Name: [ Firststep|

Location: /home/mtanas/ISE/Firststep
Working Directory: | fhome/mtanas/ISE/Firststep

Description:

Select the type of top-level source for the project

Top-level source type:

f)EIL

[HDL

Next = H Cancel l




Parametry projektu i urzagdzenia
prosze wybrac doktadnie takie
jak na screenshocie.

The project and device
parameters must be exactly like
ones on the screenshot

New Project Wizard

Project Settings
Specify device and project properties.

Select the device and design flow for the project

Property Name

Evaluation Development Board
Product Category

Family

Device

Package

Speed

Top-Level Source Type

Synthesis Tool

Simulator

Preferred Language

Property Specification in Project Fle
Manual Compile Order

WHDL Source Analysis Standard

Enable Message Filtering

Value

[None Specified
| All

[

[SpartanBE

| XC35100E
|vQ100
-5

AR [[ AR |[AF | AR | AF (4

| XST (VHDLVerilog)
[ISim (VHDL/Verilog)
| VHDL

AR ([ AR ]| AF || AF (|4

[Store all values

| VHDL-93

4

< Back H Next = H Can

cel




Pokaze sie podsumowanie
parametrow projektu. Nalezy
klikng¢ ,Finish”

The project summary will be
presented. Click ,Finish”

New Project Wizard

Project Summary

Project Navigator will create a new project with the following specifications.

Project:
Project Mame: Firststep
Project Path: /home/mtanas/ISE/Firststep
Working Directory: /home/mtanas/ISE/Firststep
Description:
Top Level Source Type: HDL

Device:
Device Family: Spartan3E
Device: xc3s100e
Package: vgloe
Speed: -5

Top-Level Source Type: HDL

Synthesis Tool: XST (VHDL/Verilog)

Simulator: ISim (VHDL/Verilog)

Preferred Language: VHDL

Property Specification in Project File: Store all values
Manual Compile Order: false

VHDL Source Analysis Standard: VHDL-93

Message Filtering: disabled

=< Back H Finish

|| cancel




Z menu ,Project”
wybierz ,New
source”

Click ,,Project” then
~,New source”

[] ISE Project Navigator (P.20131013) - /home/mtanas/ISE/Firststep/Firststep.xise

Source Process Tools Window Layout Help

File Edit View

02 Hd HOo:rRipP LT
Design ] Add source...
[ View® [8fIn G add Copy of Source...
Hierarch
& |TEREY | yaw vHDL Library...
Firstst] i
AN RS 1 xe3sl Manual Compile Order
Import Custom Compile Fle List...
o
=13
The vi  Disable Hierarchy Reparsing
& nofile Eorce Hierarchy Reparse
the pr|
at left] 5
Projed Cleanup Project Fles...
- the Dg .
[ Librari  Archive...
Generate Tcl Script...
m Use:
Design Goals & Strategies...
i Design Summary/Reports
» 2 NoProc Design Properties...
o No single design module is selectec
%  Design Utilities
G
%
m

& Start |EE3 Design WD ﬁles]ﬁih

Console




Jako ,Source type” wybierz
,VHDL Module”
Nazwe pliku wpisz dowolna.

,Source type” must be ,VHDL

module”.
As ,File name” type anything.

New Source Wizard

Select Source Type
Select source type, file name and its location.

%] IP (CORE Generator & Architecture Wizal

[) Schematic

[£) user Document

Verilog Module

[#] Verilog Test Fixture File name:

[ﬁrstchip|

[y VHDL Library

[¥] VHDL Package .
Location:
[% VHDL Test Bench =

%% Embedded Processor

(4] [ T+] ¥l Add to project

fhome/mtanas/ISE/Firststep

Next = H Cancel




New Source Wizard

Define Module
Specify ports for module.

Nazwe uktadu (,Entity name”)
wpisz dowolna.

Porty We/Wy UStaW Jak na Architecture name | Behavioral

screenshocie. -

Port Name Direction Bus MSE LsB  [&

Entity name | firstchip

Input
Output u

=

=}
A
| L1
ru
(]
=~

As ,Entity name” type
anything.

I/O ports must be set as in the
screenshot

o

Next = H Cancel




Gdy pojawi sie ,Summary”
kliknij ,,Finish”

When the ,Summary” appears
click ,Finish”

New Source Wizard

Summary
Project Navigator will create a new skeleton source with the following specifications.

Add to Project: Yes

Source Directory: fhome/mtanas/ISEfFirststep
Source Type: VHDL Module

Source Name: firstchip.vhd

Entity name: firstchip

Architecture name: Behavioral

Port Definitions:
Input Pin in
Output Pin out

< Back H Finish H Cancel




ISE wygeneruje
szkielet kodu
VHDL naszego
uktadu.

The core of VHDL
code of our chip
will be generated
by ISE

[Z] Fle Edit View Project Source Process Tools Window Layout Help

O&HEag —SER: JLE A9
Design HOE® =
[ View® {} Implementat Simulat :
& Hierarchy o

| - [E] Firststep
] o £Y xc3s100e-5vql00 .

... firstchip - Behavioral (fi
& .
A
P o8
- S
4

(] [ M
# P) No Processes Running y
By Processes: firstchip - Behavioral
+
I  Design Summary/Reports
L =% Design Utilities
| # %  User Constraints
=.'{:

=-f2)  Synthesize - XST
~[@ view RTL Schematic
m = View Technology Sche...

. P) Generate Post-Synthe...
+- 2  Implement Design
P2 Generate Programming File
+ C"@ Configure Target Device
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-- arithmeti

entity firstchip is

Port

(

Input : 1n
Qutput : out

end firstchip;

L:‘rchitecture Behavioral of firstchip is

begin

end Behavioral;

Ehis

code.

library declaration if

ing

instantiating

gu Analyze Design Using Ch... (4]

& Start |3 Design |lu_‘] Files ‘_|E E] =

Design Summary

Console



Rozwin liste ,Synthetize —
XST” i kliknij prawym
klawiszem na ,Check
syntax”.

Wybierz ,Run”.

Expand the list ,Synthetize

— XST7, right click on
,Check syntax” and click

~Run”.
o

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

02 HS

Design

b e X B »

BHOE®

[ View® {& Implementat ) g Simulat

& Hierarchy
- ] Firststep

G| = g3 xc3s100e-5vq100

&l <
] "
4 %
m !

« )
#» ¥) No Processes Running 3
By Processes: firstchip - Behavioral

£  Design Summary/Reports

£F ([ £F
+

+ %  Design Utilities
%  User Constraints
- 3  Synthesize - XST

-[@ View RTL Schematic

m [F View Technology Sche...

Chech
f2 Gene
#- #)  Impleme

¥) Generatg

+ @  Configur
& Analyze | =

& Start |E§ Desigr

Console
i INFO:ProjectMgmy
Launching Design

Started : "Laung

Rerun All

Force Process Up-to-Date

J» Implement Top Module
Design Goals & Strategies...

0
@

library IEEE;

use IEEE.STD _LOGIC 1

- - Uncomment the

-- any Xilinx

--library U

entity firstchip is

Port ( Input

Cutput

end firstchip;

architecture Behavioral of firstchip

begin

end Behavicral;

Design Summary

completed successtully.

firstchip.vhd".

Kl




ISE powinien potwierdzic
poprawnosci skiadni.

ISE shall confirm corectness

of the syntax.

2 Ale Edit View Project Source Process Tools Window Layout Help

02 Ed do U= X B »
Design =0 @& & 13
Viewa &} Implementat Simulat 14
g Hierarchy 15
- ] Firststep 16
2zl | = £ xc35100e-5vql00 - 17
firstchip - Behavioral (fi 18
19
- . 20
- 22
w2z
@ %| 24
N 25
i Al 26
%% 207
28
[4] [ [+] < 29
2 No Processes Running ) 30
> 11
2y Processes: firstchip - Behavioral 32
= Design Summary/Reports T
= ¥  Design Utilities 14
+- %  User Constraints 15
L =-#) synthesize- XST -
@  View RTL Schematic -

m [# View Technology Sche...

' Check Syntax 38
0 * Generate Post-Synthe... a9
+ F)  Implement Design 40
) Generate Programming File 41
¥ @ Configure Target Device 42

sion 0.01 - File Created
-- Additional Comments:

library IEEE;

use IEEE.STD_L 16

; PR
>~ 1164 .ALL;

owing library declaration if instantiating
ves in this code.
Components.all;
entity firstchip is
Port ( Input : in STD
Cutput : cut &
end firstchip;

architecture Behavioral of firstchip is

begin

end Behavioral;

@ Analyze Design Using Ch... (4]

& Start E Design |lu_“| Fileslﬁ E] p

Design Summary X

Console

Compiling vhdl tile "/home/mtanas/ISE/Firststep/ftirstchip.vhd” 1in Library work.
Architecture behavioral of Entity firstchip is up to date.

Process "Check Syntax" completed successfully

4 [

[E] console |° Errors I !\ Warnings | g4 Find in Files Results

Save the active file




Zmien ,View” z
.Jmplementation” na
LSimulation”

Change the ,View” from
.implementation” to
»~Slmulation”

2] file Edit View Project Source Proce

D |-—*l | 4 db . ~
Design (=) (O () (%)
[ View e} Implementat @ fE simulat
“ |Eehauinra| > |
H'J Hierarchy

- 8] Firststep




Kliknij prawym klawiszem
na kod uktadu i wybierz
~,New source”

Right click on the device’s
code and select ,New
source”

[£] File Edit View Project Source Process Tools Window

02 HBS RLE N R ns Y
Design (=) [0 () ) 14
[ View( {& Implementat @ 4 Simulat 15
& [Behauiural = ] 16
& Hierarchy L7
T g ] Firststep o L
Pl * xc3s100e-5vgi== ———
= {Z| Add Source... P
= liz] Add Copy of Source...
Manual Compile Order
File/Path Display »
N Expand All
Collapse All
[l
My Find... Ctrl4F
P F) No Processes Ru

Design Properties... 'l
i‘t ND EingIE dEEign m LT L e e b S S T I




Jako ,Source type” wybierz
,VHDL Test Bench”
Nazwe pliku wpisz dowolng

,Source type” must be
,VHDL Test Bench”.
As file name type anything.

New Source Wizard

Select Source Type
Select source type, file name and its location.

BMM File
€= ChipScope Definition and Connection File

[t Implementation Constraints File
%J IP (CORE Generator & Architecture Wizal

MEM File File name:

[¢) schematic

[£] User Document firstchiptestbench

Verilog Module

[#] Verilog Test Fixture
VHDL Module

[y VHDL Library

[¥] VHDL Package

B VHDL Test Bench

%% Embedded Processor

Location:

[4] [ [»] ¥ Add to project

More Info

Jfl"l0me,l'mtanas,fISE,,fFirststep

Next > H Cancel




Jako ,Associate Source”
wybierz plik z kodem ,VHDL
Module” (patrz slajd 7).

As , Associate Source”
select the ,VHDL Module”
file (see slide 7)

New Source Wizard

Associate Source
Select a source with which to associate the new source.

< Back H Next = H Cancel




Gdy pojawi sie ,Summary”
kliknij ,,Finish”

When ,Summary” appears
click ,Finish”

New Source Wizard

Summary

Project Navigator will create a new skeleton source with the following specifications.

Add to Project: Yes

Source Directory: /home/mtanas/ISE/Firststep
Source Type: VHDL Test Bench

Source Name: firstchiptestbench.vhd

Association: firstchip

< Back H Finish H Cancel




Rozwin liste ,1Sim
Simulator”, kliknij
prawym klawiszem na
,Behavioral check
syntax” i kliknij ,Run”

Expand list ,Isim
Simulator”, right click
on ,Behavioral check
syntax” and click

SRun”
o

ISE Project Navigator (P.20131013) - /home/mtanas/ISE/Firststep/Firststep.

|2 mle Edit view Project Source Process Tools Window Layout Help

DA E& L% < v 2p LR APRIBIIRED2ILRIFE L9
Design DDE® = 14
[ ViewC {5 Implementat @ i simulai = 35 ENTITY firstchiptestbench IS
& [Behavioml =i 36 END firstchiptestbench;
@ Hierarchy 37 : ’ . . y
el ] Firststep 38 ARCHITECTURE behavior OF firstchiptestbench IS
& -
. | B £3 xc35100e-5vql00 39 : A = ]
BN ﬁmpmm_m“ 40 - Compeonent Declaration for the Unit Under Test (UUT)
& uut - firstchip - Behavior; L 41 ‘ ]
432 COMPONENT firstchip
: 43 PORT (
& 44 Input : IN =]
B % 45 output : OQUT
) 46 Y
— % . [PONENT -
a7 END COMPONENT;
s 48
49
[ [ M@ 50 --Inputs
» @2 No Processes Running ) 51 a1gral Input okl dogle b v0%
52
By Processes: firstchiptestbench - behar 53 Outputs
) = y gISImSimulator 54 Cutput : std logic;
=N ?y  Behavioral Check Syn... 55 clocks d ed in port list. Replace <clock> be 1Eh,
B simulate Behavioral ... 56 - appropriate port name
L 57
- 58 constant <clock> period : time := 10 ns;
- 59
§0 BEGIN
61
62 - Instantiate the Unit Under Test (UUT)
Gl uut: firstchip PORT MAP (
[ [
& Start =3 Design |U Files ]ﬁ E] S Design Summary X I firstchip.vhd

Console



Ooops. Cos
poszito nie tak.

Ooops.
Something
wrong.

ISE Project Navigator (P.20131013) - /home/mtanas/ISE/Firststep/Firststep.xise - [firstchiptestbench.vhd]

) File Edit View Project Source Process Tools Window Layout Help

02 Ea & db
Design B0
I View &} implementat @ G Simulat
4 lBehauiuml B ]

.. Hierarchy
&l

] Firststep
= £3 xc3s100e-5vqlo0

[ firstchiptestbench - behavid

uut - firstchip - Behavior:

&

=)

[T I D]

P T2 RunFailed: Check Syntax

2y Processes: firstchiptestbench - beha

=@ 1sim Simulator
<% Behavioral Check Sy

= Simulate Behavioral ...

& Start ©3 Design | Y Files ]|E

@ »ipE LB E AR 2 5 m s £EQ
L5 41
= 42 COMPONENT firstchip
o 43 BORT (
44 Input : IN s
45 Cutput : OUT
x 46 )i
47 END COMPONENT;
w 48
49
50 --Inputs
A 51 signal Input : std logic := '0';
% 52
53 - -Outputs
A 54 signal OQutput : std_l
5 55 - No clocks detected in ist ow with
56 - ppropriate port name
(€] 57
58 constant <clock> period time := 10 ns;
<1 59
60 BEGIN
61
F2 -- Instantiate the Unit
63 uut: firstchip PORT MAP (
64 Input => Input,
65 Ooutput => Output
66 )i
67
68 -- Clock process definitions
69 <clock>_process :process
70 begin
I
= Design Summary X I firstchip.vhd firstchiptestbench.vhd

Console

Determining compllation order ot HDL files

@ERROR: HDLCompiler:488 - "/home/mtanas/ISE/Firs

ep/firstchiptestbench.vhd" Line 58: Illegal identifier : _period

@ERROR:HDLCompiler:488 -

hiptestbench.vhd" Line 69: Illegal identifier : _process

@ERROR:HDLCompiler:488 -

hiptestbench.vhd" Line 72: Illegal identifier : _period

@ERROR: HDLCompiler:488 - "/home/mtanas,
i1

Conon.un ann n oy

ep/firstchiptestbench.vhd" Line 74: Illegal identifier : _period
P et bk bd 1 ina 04, T11 1 deneifs iod

il [

[5] console |0 Errors IS Warnings | i Find in Files Results




Znajdz wszystkie wystgpienia
,<clock>" | zamien je na ,clock”
(usun nawiasy).

Find every ,<clock>" and replace it
with ,clock” (remove braces)

constant <clock> period :

constant clock_period :

time :

time :

10 ns;

10 ns;



Dopisz linie ,signal clock : std_logic
zaraz przed ,BEGIN”

Type line ,signal clock : std_logic:”
just before ,BEGIN”

57
58
59
60
61
b2
63

constant clock period :

signal clock : st«

BEGIN

LOglCy

ime :

10 ns;



Ponownie uruchom
~Behavioral check syntax”
Teraz powinno byc¢
wszystko w porzadku.

Rerun ,Behavioral check
syntax”.
Now everything shall be OK

ISE Project Navigator (P.20131013) - /home/mtanas/ISE/Firststep/Firststep

|2 File Edit View Project Source Process Tools Window Layout Help

O & I SEX X B » AP R BB D =:E,LREPFC L
Design B0E® &= 45 ):
[ View( Ff Implementat @ [ simulat = 47 END COMPONENT;
& IBehaviuml :] - 48
£ Hierarchy 49 B
= 18] FArststep “ 50 -;’nl_nlt“ I o
. | B £ xc35100e-5vq100 51 signal Input : std logic := '0';
’ | [} firstchiptestbench - behavid 52
- uut - firstchip - Behavior, 53 --Outputs
& 54 signal Output H
55 -- No clocks port list.
] E
£ A 56
s % 57
58 constant clock_pericd : time := 10 ns;
n| » 59
o 60 signal clock : =std_logic;
61
[l I [v] (<] 62 BEGIN
» ) Mo Processes Running ) 3 . .
- 6d Instantiate the Unit Under Test (U
=N Processes: firstchiptestbench - behar 65 uut: firstchip PORT MAP (
NE K im Simulator 66 Input => Input,
{: 67 Output => Cutput
68 Vi
63
- 70 Clock process definitions
: 71 clock_process :process
732 begin
71z clock <= '0';
74 wait for clock period/2;
75 clock <= '1';
L] |
& Start |=¢ Design |lq_‘| Files Jﬁ E] E Design Summary b3 I firstchip.vhd

Console

Parsing VHDL ftile "/home/mtanas/ISE/Firststep/tirstchip.vhd” into library 1isim_temp
Parsing VHDL file "/home/mtanas/ISE/Firststep/firstchiptestbench.vhd" into library isim_temp

Process "Behavioral check Syntax" completed successfully

[ [

[E] console |° Errors I A\ Wamings | 24 Find in Files Results




Uruchom ,Simulate
behavioral”

Run ,Simulate behavioral”

Plik Maszyna Widok Wejscie Urzadzenia Pomoc
[] ISE Project Navigator (P.20131013) - /home/mtanas/ISE/Firststep/Firststep.

[ Fle Edit View Project Source Process Tools Window Layout Help

OD2 g % X v =24 28K H O @AR:FEL:-9
Design @HOE® 3 nz )
[f] View 1 Implementat ® &g Simulat : a7 END COMPONENT;
& [Behavioml ¢] 48
.| Hierarc
g f hy 49 -
= '] Firststep “ 50 -:,nfuts o,
o €3 xc3s100e-Svgloo 51 signal Input =10
[ firstchiptestbench - behavid 52
_ uut - firstchip - Behavior| 53 - -Outputs
&l 54 signal Output : std_
55 -- No clocks detected in port list.
] A . oot S -
56 Drop ite port name
= % 511
58 constant clock period : time := 10 ns;
- %
59
x4 60 signal clock
61
] I i@ 62 BECIN
¥ T2 No Processes Running 1 63 _ X .
- 64 -- Instantiate the Unit
o Processes: firstchiptestbench - behar 65 uut: firstchip PORT MAP |
_ =% 15im Simulator 66 Input => Input,
il 2@ Behavioral Check syn... 67 output => Output

- 77 simulate Behavioral Vs

-- Clock process definitions
clock_process :process

begin
clock == '0';
2f| Process Properties... walt for clock period/2;
clock == '1';
Il I
- Start |3 Design ‘u._j Files ||E E] = Design Summary A I firstchip.vhd X

Console

Parsing VHDL tile "/home/mtanas/ISE/Firststep/firstchip.vhd" into library 1sim_temp
Parsing VHDL file "/home/mtanas/ISE/Firststep/firstchiptestbench.vhd" into library isim_temp

Process "Behavioral Check Syntax" completed successfully

(4] [
[E] console ‘Q Errors JJ_\ Warnings | /a4 Find in Files Results

Run highlighted process




ISE wyswietli przebieg
sygnhatow na nozkach
uktadu.

Linie sa ptaskie bo nasz
uktad na razie nic nie robi.

ISE will show the signal
waveform on the device’s
pins.

Lines are flat because our
device does nothing so far.

1
S instan..| B Memory |12] 4[] v .

o ISim (P.20131013) - [Default.wcfg]

7 File Edit View Simulation Window Layout Help

O2E S B X ® v o M@ T el —
Instances and Processes() (@& % Objects 06
_-- -t e ¥,
8@ 3|a|@|w|z] » simulation Objects for firstchipte...
)
Instance and Process Name C 'é‘ 'é‘ i =
fi  Object Name Value
% std_logic_1164 < T input s
Ly output u
1 clock o

1§ clock_period 18808 ps

X1: 1,000,000 ps
14 4 3IK] [3|I&]

]

Default.wcfg R

Console

WARNING: 1Sim will run in Lite mode. Please refer to the ISim documentation for more information on the differences between the Lite and the Full version.
This is a Lite version of ISim.

Time resolution is 1 ps

simulator is doing circuit initialization process.

Finished circuit initialization process.

1Sim>

@ cConsole |[-] Compilation Log | @ Breakpoints | g4 Find in Files Results | gy Search Results
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