Xilinx Tutorial z BasicWalk-through
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Digital logic circuits form the basis of all digital electronic devices. FF@l${ogrammableGate

Array) are large programmable digital electronic devices. They are very generic afichatanal until

the digital designer programs its functionality. Instead of wiring chips together the logic is connected
using a CAD (Computer Aided Design) progmmake the connections required to implement the

function(s) the designer has in mind. There are different ways that this task can be accomplished. One is
using a text language called a HDL (Hardware Description Language). Another is called schigynatic en

This tutorial will walk you through the steps to implement a function that will detect a prime number
between 0 and 1%ising a FPGAThe numbers are 1, 2, 3, 5, 7, 11, & 13; or in binary 0001, 0010, 0011,
0101, 0111, 1011 & 1101, respectivelheinput will be a 4bit (bit =binarydigit) numbercalled a b
vector or bus. This inputill be suppliedy the student using the switches SW88V0. The outputs will be
SEFYAYSR o0& 20aSNWAYy3 [95Q4 2y (KS 062 NR®

Steps Involved:

1. Creating thga)schematt or (b) HDL modelising CAD software,

2. Synthesizing the circuit for the FPGA (analogous to compiling a software program),
3. Simulation (or test phase),

4. Configuring the FPGA with our .bit file, and

5. Testing the design.
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Step 1¢ Starting a Logi©esignProject

Start by creating a directory iyourW g Document§F 2 f RSNE OF f f

GKS RANBOG2NE

0 You can subdivide your directory structure any way you like; however, it is highly

recommended that yoareate separate directories for each project.

o Formost CAD software packages, there are many file created for each project. Sometimes
the files have the same names. Also, it is easier to move your project from computer to
computer if you keep the projects organized and separate from one another.

Underi KS Wt N22S0GaQ T2t RSNJ ONBFGS |
CAD software will build your project.

T2f R&XNaxOF f £ SR

Note:you could also build your project on a UFD (USB Flash Drive). This is the method the author will

be using duringhe tutorial.

Start the Xilinx Project Navigator.
o OStartA All Programgy Mosaic X\ Engineering Electricalp Xilinx Webpaclky
At AYE
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e I' THUSNI GKS LINPANIY 2 LISA Bew@ridjechNIA projectyv@asd willhreaS O X CA f
follows.

New Project E|

Enter a Mame and Location for the Project

Project Name: Project Location:

I = ]

Select the type of Top-Level module for the Project
Top-Level Module Type:

[HDL |

| | Cancel | Help |

e Under Progct Name type primeDetectpunder Project Location click on the elipse and browse to the

LINEP2SO0 RANBOG2NE AGLINAYS5SGS0i2NE &2dz ONBIFGSR | 0+
fAal dyfFEONfa @2IRdA S ¢&LISYE

New Project E|

Erter a8 Mame and Location for the Project

Project Mame: Project Location:
prime Detactor HA\UNC Charlotte'Classes \ENGR1202 Cp E'

Select the type of Top-Level module for the Project

Top-Level Module Type:
|Schematiu: j

Mext = Cancel Help

e Click Next.
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e This next page of the wizard will set up the chip information for the FPGA you are ThmPGA
information is printed in small text on the top of the FPGA.

o0 For the Digilent, IndNexys2
boards use the following settings:
A Device FamilySpartan &
A Device:xc3$00e)
A Package:fg320
A Speed Grade4
A
o For the Spartan3 Starter Kit board
use the following settings:
A Device Family: Spartan 3
A Device: xc3s200
A Package: ft256
A Speed Grade4
Note:this information is printed on
the top of the FPGA IC.

Select the Device and Design Flow for the Project

New Project @

Property Hame | Yalue
Device Family Spartan3E
Device »c3sB00e
Package fg3z0
Speed Grade -4
|
Top-Level Madule Type Schematic
Sunthesiz Toal =5T WHOLAderilog)
Simulator tdadelzim
Generated Simulation Language WwHDOL
< Back | Mext » | Cancel |

o Do not change any of the settings in the bottom section. The default setting will suffice.

e Click Next.

e /EA0] 2y GKS 4bSs

New Source

{ 2dz2NDS ¢

odzii2y @

X

#& P {Architecture Wizard)
@ Schematic

[2) State Diagram

Test Bench Wavefom
@ User Document
Verilog Module

Verilog Test Fodurs
Iy vHDL Library

[#] VHDL Module

[¥] VHDL Package

54 VHDL Test Bench

File: Name:

Location:
|H:"-.UNC Charlotte"Classes\EN

[+ Addto project

| Cancel |

Help |

¢ In the left half of the window, click on Schematic. Then, type primeDet_top for the Filename. Do not

change the location of the fileThis is the top level schematic.
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e Click Next and then click Finish. The following pane in the New Project wizaid bbalisplayed.

New Project h_q

Create a New Source

| Source Fle Type |

primeDet_top sch Schematic

Remove

Create a new source to add to the project {optional). Only one new source can be specified now.
Additional new sources can be added after project creation using the "Project-:>MNew Source™
command.

Existing sources can be added on the next page.

< Back Mexd = Cancel Help

e Click Next. Since we do not have any existing schematics to add to this project, click Next again.
Finally, the project summary is shown. Click finish and your project will be set up.
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e The Project Navigator window should look like the following:

Toolbar
Pane

Sources
Pane

Processes
Pane

Xilinx - Project Navigator - H:\UNC Charlotte\Classes\ENGR1202 CpENCAD - walk through\primeDetector\primeDetector.ise - [Design Summary]

E Fle Edt View Project Source Process Smulation Window Help

Ol=|cl@l o] =] BLlFE = LD Ll e]e] o] o)) el

x|
Sources in Project: |
[ primeDetectorise
= £ xc3s200-41256
[B) primeDet_top {pimeDet_top sch)

|7

W Vodule View | i Snapshot | ) Library View

Design Dverview for pimeDet_top

Property Value

Target Device: xc3s200
Report Generated: Sunday 09/09/07 at 21:04
Printable Summary (View as HTML)| primeDet top summary html

Device Utilization Summary
Logic Utilization | Used| Avail | Utilization| Note(s)|
Data Not Yet Available|

Performance Summary

Property |
Data Not Yet Avaiable|
Failing Constraints

Constraint (s) Requesied| Actual| Logic Levels|

Data Mot Yet Avaizble]

Value|

Working
Pane

Detailed Reports
Report Name| Status| Last Date Modified|

Information
Pane

\ " ® Process View

x|
[ Processes for Source: "prmeDet_top” [+]
0]  Add Bxsting Source
E]  Create New Source
£ View Design Summary
3 Design Uitities
= g Ussr Constraints A,
— g T
% Assign Package Pins
BB Create Area Constraints
[%  Edt Constraints (Text)
#-§%  Syrthesize - XST
= &3 Implemert Design —
#-¥3  Translats
= K3 Map
% ¥3  Place & Roue
=¥ Genamte Proammming File e
< | o[

Project ame F\nc charofte \classes engr 202 ope\cad - walk through' primedetector.

" E Desgn sum.

x|

Bl Console [ B Findin Fies| 3 Erors | § Wamings
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You have now formedhe basis structure of your project.

To periodically save all your work, click on the Save All butt4ﬁ|
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Double click on the primeDet_top.sch item in the Sources pane. An empty schematic sheet will open
in the Working pane.
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Step 11 ¢ Schematic Capture (graphical model of circuit):

e The student will now create a schematic model of the Prime Number detector.

¢ IntheSources pane, right click on the t0p [auces in Project |
f SOSt AO0KSYFGAO I yR| O pimeDetectorise
e | ySg 6AYR26 | LIS N M N
on the left and type in the name of the new Add Copy of Source... Shift +nsert
. Remaove Delete
schematic.
Open
e Click Next, then Finish.
Toggle Paths
B
» Notice that the new schematic sheetis on | \
thesameleve | & GKS @@ 2L ™Mo |gwsnep. | Bylirer. 2 5ym. | L
will change later when you add the B
schematic to the togevel design schematic. Select Options
C
e Now the student will add the gate symbols to make up the circuit.
e To add symbols select the Symbols tab in the Sources S°EBZ&Z'§:‘:;W —
pane. - £ xc3s200-402568
[8] primeDet_sch (primelet_sch.sch)
@ primelet_top [primeD et_top.zch)
_ B2 bodul.. J X Shap... |E Librar..  Lr S_l,lm...ﬂs
2=
Page’
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Now click the ugarrow in the upperright of the
Sources pane to improve the visibility of the various
fields within the Symbols tab of the Sources pane.

LCategories

A
Spmbolz

accd -

Symbol Mame Filker

Orientation

|F|otate 1} j

Symbol [nfa |

B Modul.. | i Snap... |E Librar... | £ Sym... ]—

BF]

A down arrow now shows up in place of the up arrow
and the Sources pane is expandetbu can do this
anytime you like to improve the visibility of the
Sources pane.

In the Categories bgscroll down until you see the
Logic item; select Logic by left clicking on it.

The Symbols box now shows only logic gates.

To narrow the selectiof, ST Of A O
blYS CAfGSND 62E FyR (&l

[ STd Of A 01 G! b5HéET G

2y

Lategories

Avithimetic:
Butfer
Carmy_Logic
Comparator
Counter

DDA Flip_Flop
Drecoder
Flip_Flap
General

Lu]

10_FlipFlop -

Sumbols

accd
acch
add16
add4
add8
adsulb
adzud
adsul
andl2
and1B
and2
andz2bl hd

Symbol Mame Filter

Orientation

|Hotate 0 j

Symbol [nfo |

B bodul. | il Snap... @ Librar... | £ Sym.. J—
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e Move the mouse cursor to the working

window. The working window should
be primeDet_sch.

e Leftclick in sector B3 of the
primeDet_sb schematic sheet. This
will place the component.

* Now select AND3 from the Symbols box and place :D_.
that symbol by repeatedly left clicking in the
positions shown in the figure to the right.

e NOTE: if you make a mistake press-£td undo
lastaction.

L[]
v

[[]
Y

4

Page9
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b2¢ FAYR | n
Ydza i Of SIFNJ GKS W/{
02E FyR G&Lis

place it in the schematic as shown.

Ay LA

a2 NX

| ]
v

[L]
v

}p_
A

You are now ready to begin connecting the AND gates to the OR gate.

Left click on the Wir®rawing tool

Move the cursor to the
output of the 2 input AND
gate; you should see the
connection marks indicating
the gate pin where a
connection will be made.

Left click to &ach the start
of the wire.

Move your cursor to the
top-most input of the OR
gate. Again you should see
the connection marks that
indicate this is where the
wire will terminate.

Last updated Wednesday, October 08, 2008

gl

in the toolbar (uppetleft of {Proj Navigator window}

Inztance = =L+
Type = and?

Output : O =3

AND3

ZMDZ

7

OR+
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e Left click and the connection is L
made.
e Repeat until all the outputsf the N
AND gates are connected to their ] }_'

respective inputs of the OR gate.

e You circuit should look like the .._—f/
one to the right. )

¢ Now connect a wire stub to each input of the AND

gates and a stub to the output of the OR galiehe
figure to the right shows the first stub.

e You can repeat this operation by selecting the
Selectiontool (lefly 2 a i odzid2y 0 2 CH—
it is an arrow. ANDZ

e Select the wire stub you just created; it will turn

red indicating what has been selected.

e Press CtrlC (copies wire to clipboard).

Pagell
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e Press Citrl_V to paste the wire in the clipboalkn left-click to place the wirat each of the inputs to
the AND gates in turn. Finally, place a wire by Ctrl_V andllek on the output of the OR gate. You
circuit should now look like the following.

—

o

. R
-/

1
|

e We will now begin naming the wire stubs just created.

e /fA01 2y GKS 2ANB blYAy3 (22¢ Ayﬂﬂﬂﬂ EERIR R T

¢ You will need to increase the size | Orientation
of the Processes pane. The |Rotate 0 |
Processes pane is minimized below
the Sources pane (enlarged). Click Sumicel [nia |
on the uparrow just below the
g - £
Sources window. B bodul.. | g Snap.. | D) Librar.. | T Sy
—‘Hki' E Deszi
b
ﬂ Loading dewvice for application Rf_Dewice
Pagel2
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e The Wire Naming tool is manipulated in the Options B
tab of the Processgzane See figure to the right. | =

Add Met Mame Options

YWwhen vou click on a branch

f* Mame the branch

" Mame the branch's net

" Pick up a name by clicking on a branch

" Pick up names of bus members by clicking on
a bus net

Selected Buz Mame

Mame

| i

[ Dizplay the name on the branch where pou click
even if the branch 's net name iz already displayed
zomewhere on the branch

After naming the branch or niet
f* FKeepthe name

" Increment the name

" Decrement the name

" Clear the name

B Process View | 5T Options I

e Click in the Name box and type
a name for the wire. The tep
most input on the AND2 gate
Aanboom ¢

e The name follows the cursor.

ﬂl | Loading device for application Rf
‘when vou click on a branch
+ Mame the branch %G) o
" Mame the branch's net ANDT
™ Pick up a name by clicking on a branch
™ Pick up names of bus members by
clicking on a bus net
Selected Bus Name ‘\lr
ANDE
Mame
) RIE
[
[~ Display the name on the branch where you _‘\l
click even if the branch 's net name is
already dizplayed somewhere on the branch oy

After naming the branch or net

fo_Keen the name

Last updated Wednesday, October 08, 2008
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e Click on theend of thewire you want
to name. The result will be as shown

in the figure to the right. dn(3) )—
[

ANDZ

e Continue with this process, of naming wirestil all the wires are named as shown in the following
figure. Note: there are d(x) and dn(xAlso, 2 4 S G KI & GKS 2dziLdzi A& ylIYSR a

dn@)i—\
s

d(0)

ARD2

I

ANDS

) prirme

dn(2) N
d— \\ R4
)

AMDI
di)
\\

dn(l}———
i
ANDZ

< 4

= Design Sum...] y primeDiet_ta... y primeDet_sc...

Pagel4d
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e The bitvectors of which d(x) and drj(are elements need tbe defined i.e., they need a sourceThe
bit-vector dn() equals NOT d(Jhe final components are inverters. We will be handling these
components with vector notatiorby making an array of inverters

e Find and add aingleinverter (inv)
to the bottom of the schematic.
Doubleclickon the inverter. The S T—
symbols properties dialog box 11

B Object Properties @

Categomy

opens, as shown on the right. = = Ve | |
Insthame  [XLXI_11 r
Spmbofiame | i r Edit Traitz
Peavice Y r
Level LI r
Libvar 200 r Spmbol Info
Vieribfode! | iV r
Vhdhadar | iV r

OK. | Cahcel Apply Help

+  Change the InsiName property to

'['LlIJMMéOYﬂU X N Categary
array notation to the end of the = '”stiﬁf”
defaultInstName property. We h
have jUSt made an array of Name | Value Visible | M
inverters four wide. We use this relane X1 1160 L it Trai
nve : . . . Smbaiame i r Edit Traits
for working with busses (bit Deves v r
vectors) Note: the InstName for Leval ML I r
your inverter may be different, the Lbver 200 | Smbolinb |
important thing is to make it an Vastfods! | Y r

Vhafoce! | i1 r
array.

Ok | Cancel Apply Help

Pagel5
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e The array of invedrs will look like a a2
regular inverter, except the lines in the
graphic symbol will be thicker, as
shown to the right.

v

AMDE

e Add wire stubs to the input and output
of the array of invertersNote:that
the wires will be thicker in appearance
as well. This indates that the wire is
abus(orbdS OG 2NJ 2NJ | N
however, you want to think of them).

e Name the input bus stub for the
AYDBSNISNI aRo6oYnoé
d0dzo aRyodoYnoé¢o

e The end result of the inveet circuit is
shown in the lower figuréo the right

¢ Now, the finishing touches for the
schematic model. We will add 1/0
Markers to the inputs and outputs we
want to connect to from the outside. d(3:0) {>O dn(3:0)
INV

e Click on the IOMarker tool on the

toolbar. =
==

e Move your mouse cursor over the d(3:0) labelijost created and click. An input marker will appear
over the bus name.

e The IOMarker tool is still selected. 2 = Y2 @ 0 KS OdzNE 2oNdedied taliefOR 2 dzii LJdzi
gate output and click on the end of the wire.

Pagel6
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e The schematic should look likieet figure below.

R
=

U

»
=

J_,/

»
=

>
=

U Uy

o 3.0}

dnd3:0%

Y

L

e |n order to use this model in the tdpvel schematic we need to create a schematic symbol. The IO
Markers will show up as inputs and outputs on the new symbais process is discussed in the next
section.

e /£ AO1 W{I @ndhetodlbrQ o dzii (i 2 y

Pagel7
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Step 1.2¢ Creating a Schematic Symbol for a Digital Logic Model

e Make the Sources pane and the Processes pane both ~ =) o) oy =y oy TR R T P
visible. x|
Sources in Project: |
. . . B primeDetectoriss
¢ Select the schematic labeled primeDet_sch inthe |/ o3.000.40256
Sources pane. [2) primeDet_sch {primeDet_sch.sch)
[8) primeDet_top primeDet_top sch)
e Click on the Process View tab. Make sureBsign
Utilities item is expanded, as shown in the figure to
the right.
e 52dz0fS Ot A0l 2y &/ NBIGS$ Bl RSNJ
Design Utilities.
e | INBSYy OKSO1 YIN] oAff NB I (
{OKSYIFGAO {eYvYozftée AGSY . | E = | { ¢
. L . Modul... Snap... Librar... | &2 Sym...
figure below. This indicates that the symbol file has L[l = T
been created. The filename should be E |
4 LINA Y 8§ 5 § (landigidcapatl & ¥hé project Processes for Source: “prmeDet_sch” |
di ]  Add Edsting Source
irectory. ]  Create New Source
= View Design Summary
- W Design Ltilties
. L8 I Create Schematic Symbol
P V'e"f' DBS'_E!".' Summary View Command Line Log File
- @ ‘23;”"33 — ¥3  Check Design Rules
Edle SCnemalic o i) b .
Y s— Uneg Fle View HOL Functional Model C
= : View HDL Instantiation Template
L] Check Design Rules User C .
View HDL Functional Model * ? ser Dhﬁmlms
View HOL Instartiation Template oA Syrthesize - X3T
5§  UserConsiraints +--¥3%  Implemert Design
43 Synthesize - XST +--¥%  Generate Programming File
+-¥3  Implement Design
+-¥3  Generate Programming Fils
<
T Process View J 1 Options I E Desig
fll Loading dewice for application Rf_Device

e This process must be repeated if changes to the schematic effect the 10 of the model you created.

¢ You will use this same set of steps to create the schematic symbol for the VHDL thasdalelect
the source you want to make the symbol for and dowdlé A O1 &/ NBI G§S { OKSYIF GA O { ¢

Pagel8
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Step 1.3¢ Creating a VHDL Model with Xilinx Project Navigator

e (ick theProjectmenu option and then select New Source.
e In the New Source window, click on VHDL Module.
e Give the model a filename. In this case use primeDet_vhdl.

e Click Next. The New Source wizard will
look the figure on the right.

Define YHDL Source

Entity Mame
e  Our model withhave the same

. . . Architecture Name |Beha\rin|al
functionality as the schematic model.

Thus, the 10 is the same. Port Name |_ Direction MSB LSB 2
n
e The first row under the Port Name column in
i8S aRéd ¢KSys {f -
FYR GeLIS doé¢d ¢l o in
FYyR G(G8LIS anéd CKAGS =
(a 4bit bus or bit vector with 4 elements.) in
n
e hy G(KS ySEG Neg GelL in
Whdzi Q 2LIGA2Yy dzy RSNJ L he
for that row.
< Back Mend = Cancel Help

Define VHDL Source

e Click Next, then click Finish.
Entity Name ||3n'meDei_vhdI
Architecture Name |Behavi0|al
Port Name |  Direction MSB LSB ~
d in ] —
prime out
| in
in
in
in
in
in
in
in
in
in
in A
< Back Meat = Cancel ‘ Help ‘
Pagel9 |
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e You will be presented with a |
i 2 —— Company:
skeleton VHDL model with 3 - Enginess:
4
your 10 defined. & —— Create Date: 20:05:56 09/12/07
(=] —— Design Hame:
7 —— Module Name: primeDet vhdl - Behavioral
8 —— Project Name:
89 —— Target Device:
10 —— Tool wversions:
11 —— Description:
12
13 —- Dependencies:
. .
15 —— Revision:
16 —— Revision 0.01 - File Created |
17 —— Additional Comments:
12 ——
19
20 library IEEE;
121 use IEEE.STD LOGIC 1164.RLL:
=22 use IEEE.STD LOGIC ARITH.RLL;
|22 use IEEE.STD LOGIC UNSIGNED.ALL:
24 - -
125 ——-- Uncomment the following library declaration if instantiating
126 ———- any Xilinx primitives in this code.
27 ——library UNISIM;
28 ——use UNISIM.VComponents.all:
29
20 entity primeDet_vhdl i=s
31 Port { d : in std_lo r (3 downta 0);
22 prime : out =td_ ;
22 end primeDet wvhdl;
. _
25 architecture Behawvioral of primeDet vhdl is
. _
27 begin
k2=
29
|90  end Behavioral;
141
< |

E Design Sum... [¥] prmeDet_vh...

e Place the cursor on linedf the figure above and tab over once, then type the following text.

with d select
prime <= 'l' when "0001",
'1' when "0010",
'1' when "0011",
'1' when "0101",
1" when "0111™,
1" when "1011™,
1" when "1101™,
'g' when others:;

Page20
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e The bottom of the VHDL model should look like the following figure.

23 yuse IEEE.STD LOGIC UNSIGNED.ALL;
24 h h
25 ———— Uncomment the following library declaration if instantia
20 ———— any Xilinx primitives in this code.
=27 ——library UNISIM;
28 ——u=ze UNISIM.VComponent=s.all;
29
20 entity primelet vhdl is
21 Port ( d : in =td logic wvector(3 downto 0):
22 prime : out =std logic):
232 end primeDet wvhdl;
. —
25 architecture Behavioral of primeDet vhdl is
- —
27 begin
28
29 with d select
=0 prime <= '1' when "O0001"™,
41 '1' when "0010",
42 '1' when "00117,
43 '1' when "0101",
41 '"1' when "01117,
45 '"1' when "1011",
45 '1' when "1101",
=7 'O0' when others;
e
e
S0 end Behavioral;
51
e Saveall

e Create the schematic symbol forimeDet_VHDL using the procedures described for the schematic
above.

e Close all the tabs in the Working pane by clicking on the srbaloww themain window close button
(in this case the red x). Repeat until all the tabs are closed.

Page21l
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Step 1.4¢ Top-level Schematic Model

Doubleclick on the primeDet_top item in the Sources pane to open thedwpl schematic.

Click on the Symbols tab in the sources
window. Expand the size of the processes
pane to get a better view of the contents.

In the Categories box select the project
working directory.

You should now see the symbols you createc
in the Symbols box.

Last updated Wednesday, October 08, 2008

Categories

<-4l Symbalz--
<H: AINE Charlatte/Cla
Arithrmetic
Buiffer
Carry_Logic
Comparatar
Counter

LLR Flip_Flop
Decoder
Flip_Flop
General

0

[0_FlipFlop
10_Latch

Latzh

Logic

%

Symbalz

primedet_vhdl

JEMGR1202 CpE ACA[
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e Select each symbol in turn and place them in your schematic. See the figure below.
e Wire the components up as shown in thgure below.
e Give the wires and busses the names shown.

e Add the IO Markers as shown.

primeDet_sch
e

[sw(3:0) d(3:0) prime Erime sch LDO >
ks
primedet_vhdl
ﬁrime vhdl_LD7>

d(3:0) prime

e Save All
e There is no need to make a symbol for the-tepel schematic.

e After you have saved the project the two models you created will show up as levelsthelbap-
level schematic in the Sources pane.

| e i L i sl Sl I el e I
A=l
Sources in Project: |

B primeDetectorise
-1 £ wcls200-4256
=
@ primeDet_sch (primeDet_sch sch)
@ primedet_vhdl-behavioral {primeDet_vhdl A

e Making a model then placing it into a schematic is referred to as a Hierarchical structure. You can
nest models as deep as you please. The idea is to break the design into manageable pieces.
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Step 2¢ Synhesize the Circuit.

e Select the todevel schematic in the Sources pane.
e Select the Process View tab in the Processes pane.

¢ Double click on théSynthesize XSEitem in the Processes pandext will scroll by in the Console
pane at the bottom of thd’roject Navigator window.

e LT (KS ad8yiKSara 6Syd 21z e82dz aK2dE{R GSSA G SANBSY
the Processes pane.

. . Ly VIO J LN 2iiap... 4] | unar... omite | | | P J
0 A yellow exclamation point means a
warning was given. The models will 2=
work; however the CAD software is Processes for Source: "primeDet_top” |
trying to warn you about a potential B  Add Edsting Source
hazard. B Creste New Source
=5 View Design Summary
0 In this design we get a yellow 4@ Desion Ummés
I ti int. Check the warnin o User Constaits
exclamation p'0|.n . g 4 X3 T Synthesize - XST
to make sure it is not hazardous to the +-¥%  Implement Design
functionality of the design. + %% Generate Programming File
0 To look at the warnings, click on the

Warnings tab irthe Information pane.
The warnings will be displayed.

o0 Inthis case we have a warning that is not hazardous to the model functionality. An
unconnected source pen. The software is thinking (rather the software designers) that you
went to the trouble ofONB F GAy 3 | &2dz2NOS |yR @2dz  NB y2i dz
AGQa y20 GKA&A a2YSGAYSA KILIWLISya ¢gKSy dzaAy3a o6 d
OANDdA 1aQ 2LISNI A2y ®

o If ared X appears then the synthesizer could not complete the tasiors can be viewed in
the Errors tab in the Information pane.

o Ifthe information in the Warning or Error tabs is not sufficient to determine the corrective
action (if one is required), then click on the Console tab and scroll through the text that was

generated during the synthesis process.

e Once the circuit synthesizes, we will move on to the Simulation (or test) phase of the process.
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Step 3¢ Simulation (Test Phase)

e Step 3&; Stimulus Setup (Test Bench — <l
Creation) Sources in Project: |

Design Overview for primeD

[ primeDetector.ise
—- £ #c3e200-40258
o SRl primeDet_top [primeDst_top
e Select the togdevel schematic ithe I£) primeDet_sch [primeDelm.—
. . Add Source. .. Insert :

@ primedet_vhdl-behaviar,

Property
Froject Mame:

Sources pane. add Copy of Source.,, Shift+Insert  [view as
Remave Delete Summary
n U

e Right click on the tofevel schematic and
aSt SO0 wbSg {2dNDOS. Open 0T

Toggle Paths d10Bs:

nary

e The New Sources wizard appears. ‘ ‘ | Property Va

e Select Test Bench Waveform in the list bo

on the left. BM File
@ Implermentation Constraints File
# P [Arnchitecturs Wizard)

e Type the file namé, primeDet_top_tb MEM File File Name:
[£] 5chematic |
[£) State Diagram

o Click Next. st Ben ¥ Lacation:

[21 User Document |E:\UNC CharlotterClasseshEN -,
Werilog Module

e Alist of the possible aarce<Ior the [ Veriog Test Fisture
project are displayed. Select the ttgvel Eﬁﬂgm’;ﬂe
AO0KSYI GAO O ALINRKYSS5 S | YHDLPackage
[4) YHDL Test Bench
e Click Next "

e Click Finish | [ Cancel | Help

Page25

Last updated Wednesday, October 08, 2008



Xilinx Tutorial z BasicWalk-through

e A new window appears. This windowRliH i
is for setting up when inputs and

; ; Assign Check Assign
outputs will be changing. |npu%s Qutputs Inputs
o i Wait To Wait To
e /KFy3s (GKS WLYAGA Check ™| * Assign
.Sy OKYQ aSiidAay3a i
= = A X % & A
e . & RSTIdA O W/ KSOY . -
Yr aaaid y L )f LJle] aQ ki : - % Combinatorial {or internal clock)
50 ns. Combinatarial Timing Information
e B s e e et
e All check boxes should be unchecked R essanmenChecking ot i

Check Outputs |50 ns After Inputs are Assigned

e Click Ok.
Assign Inputs | 50 ns After Outputs are Checked

Global Signals

o Caution: If you click Next B e M Initial Length of Test Benchi | 1600 s
here, you will be given a Wghformntal [0 ns eS|
WindOW Wlth a question that I™ Add Asynchronous Signal Suppaort %
cannot be answesd; i.e., you ok | ol | mexts | Hep |
will get stuck.

o |f all goes well you should have a hew source that will automatically open in the Working pane. See

figure below.

LGS

End Time:
1600 ns 50 ns 250 ns 45015 B50 ns 850 ns 1050 ns 1250 15 1450 ns
T e T e e T T A

I prime_sch_... 0 -
M prime_vhdl_.. 0

bl swi0] 0 i

« [ K I B v
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