Lab 1: Tools tutorial
CMPE 415
UMBC

February 1st, 2012
Due February 8th 2012 (at 2:30 pm)

1 Objective

The objective of this lab is to learn the fundamental components of the Xilinx FGPA tools
required to enter and assemble HDL code using a schematic entry tool and program an FPGA.
This includes integrating HDL into a schematic, as well as creating and updating symbols.

2 Intro

In this lab you will program an FPGA to display a rectangle on a monitor using a VGA cable.
You will _rst create an implementation with an error in it and view the results. You will then
modify the code, update the symbol in the schematic, and wire the schematic correctly to control

the color of the rectangle using switches.



Tutorial Steps

Start Xlinx Tool

; XEmacs

Hilinx ISE Design Suite 12.2
| Accessories
| ChipScope Pro
. Documentaticon
.. EDK
& ilink Platform Studio
9 Kilinx Software Development Kit
. Documentation
Ji Tools
1. I5E Design Teols
ﬂ 32-hit Project Mavigator

=4 64-bit Project Navigator
L. 32-bit Tools I}_
L. B4-bit Tools
.. Documentation
| Plan&head
. System Generator

Back




3.2 Create New Project

1. In main window menu: File->New Project...

( S

E MNew Project Wizard

Create New Project

Specify project location and type.
Enter a name, locations, and comment for the project
Mame: MyFirstVcAa
Location: C: WwIUMBC\Courses\CMPE415\KilinxProjects \MyFirstvGA|

Working Directory: | C:YWw\UMBC\Courses\CMPE415\XilinxProjects\MyFirstVGA,

]

Description:

Select the type of topdevel source for the project

Top-evel source type:

Schematic E|

or ) [ |

b

2. You’ll now need to enter information about the FPGA. You can look in “Spartan-3E FPGA Family: Data Sheet” under Pack-
age Marking (page 6). To find this information. http://www.xilinx.com/support/documentation/data_sheets/ds312.pdf



€

MNew Project Wizard

Project Settings

Specify device and project properties,
Select the device and design flow for the project

Property Mame

Product Category
Family

Device

Package

Speed

Top-Level Source Type

Synthesis Tool

Simulator

Preferred Language

Property Specification in Project File
Manual Compile Order

YHDL Source Analysis Standard

Enable Meszage Filtering

Value

General Purpose
Spartan3E
#C35500E

FG320

-4

Schematic

A5T (VHDL/Verilog)

I5im (VHDL Verilog)

Verilog

Store non-default values only

[

YHDL-93

[

[ <l

[«] [E]

Mext | | Cancel

b

3. The next screen shows a summay. Hit Finish. Result:




3.3

2.

=] ISE Project Navigator (M.63c) - CAw\UMBC\Courses\CMPE415\XilinxProjects\MyFirstVGAMyFirstVGA xise = P9
File Edit View Project Source Process Tools Window Layout Help

DFEF L dbbEX|wa| =i e ,RIEAEETI FRiPELQ
[Design ~08 x|

V’Ew:@hda’nmizﬁoﬂ@ f8 simulation

Hierarchy ot

B MyFirstvGA

= B xc3s500e-4fg320
Empty View
The view currently contains no files,
' Youcan add files to the project using
: the toolbar at left, commands from

| the Project menu, and by using the
: Design, Files, and Libraries panels.

L lear

2 No Processes Running

No single design module is selected.
¥ Design Utilities

H|S|EE v 9|08 | k6w

Stzrt‘ﬁ‘c Design@ﬁes|® Ubraries |

Console 085 x
4 m , 3
E Console ré Errors |_B Warnings |ﬁ Find in Files Results

— — | S E— e e R N |

Downloaded HDL Module and Add to project

. Download a free HDL description of implementation of a vga module to a temporary directory or to your project directory.

Our other module will be implmented using Verilog, but we can integrate Verilog and VHDL modules together in the
schematic if desired. Here are examples of the type of vga modules for which you are looking. Make sure to respect any
restrictions the authors place on copywrighted code that you use.

e http://web.mit.edu/6.111/www/f2005/code/jtag2mem _6111/vga_sync.v Verilog implementation (I sug-
gest this one.)

e http://www.ece.gatech.edu/academic/courses/fpga/Xilinx /downloads/vga sync.vhd VHDL implementation (handles
blanking internally)

e http://jjackson.eng.ua.edu/courses/ece480/assignments/vga_sync.vhd VHDL implementation with parameters to set
various resolutions (also, implements a “video_on” signal instead of a “blank” signal )

There are three places to access the project functions, such as adding a source. You can use any of the following (a,b,c):

(a) Right-click in the Hierarchy plane



File Edit View Project Source Process  Tools  Window |

DFEF LD BX|0a]| i,

|Design ~+08& x|
o | View: @ Implementation () @ Simulation
Hierarchy -
B MyFirstVGA H|
=B ¥ xc3s500e-4fg320

Empty View

The view current]
You can add files
the toolbar atlef (=| Add Source...

the Project menu Add Copy of Source...

Ciarinn_ Filae =

| Mew Source...

B | | e |59 fn =

?J Mo Processes Running Manual Compile Order

No single design modu o Jplement Top Module
@3 Design Utilitie

File/Path Display

Expand All
Collapse All

My Find...
E Start | B3 Design | U | Design Properties...

(b) Use the buttons along the left.

File Edit View Project Source Process Tools
D2HF | sBDbX[wa| »
Design e a=N-5
E']' |'l.ﬁew: i@ Implementation () @ Simulation

-

SIS

i

b Empty View

The view currently contains no files,
You can add files to the project using
the toolbar at left, commands from
the Praject menu, and by using the

Ciarinn_Filar and | ihrarise nanale

?2 Mo Processes Running

g
?{: Mo single design module is selected.
Ff | @ 3F  Design Utilities

(¢) Use the main window Project menu



File Edit Vim@ﬁuurce Process  Tools  Window
D [:3' = ['_'ﬂl [[]"Mew Source...

|Design £5] Add Source...
| view: @ fFn Add Copy of Source...

Hierarchy Mew VHDL Library...

&l | F
= Manual Compile Order
— | = £ xc3s50( o
o Irnport Custom Compile File List...
=t

Disable Hierarchy Reparsing

— The vie .

- Vou car Force Hierarchy Reparse
T the too
the Fra Cleanup Project Files...

Cisscimm

Archive...

Mo P .
e Generate Tel Script...

Mo single desi

- Design Goals & Strategies...
- ﬁ‘ Desi - -

i Design Summary/Reports
Design Properties...

H[22HA|V |«

3. The three functions for sources are:

(a) New Source - starts wizard to create a new source file (Verilog, VHDL, Schematic, etc...), creating a shell if desired,
and adds it for use in the project.

(b) Add Source - Allows you to point to a source file in the project directory or anywhere else and include it for use in
the project

(¢) Add Copy of Source - Creates a copy of the source file in the project directory and adds the copy for use in the project

e Add the downloaded HDL file using option (b) “Add Source” if you initially downloaded the file to project directory
and use option (c) “Add Copy of Source” if you downloaded it to a temporary directory.
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E Adding Source Files...

The following allows you to see the status of the source files being added to the project, and
allows you to specify the Design View assocation for sources which are successfully added to
the project.

File Marne Association Library

1 @ voosyncy | TN =] work <]

Adding files to project: | G | | of 1 files (0 errors)

| ok || coancel || Hep

e You will now have a new source listed.
Jesign 05 x|

View: @) ﬁl}lmplemenmﬁnn 7 B simulation i

Hierarchy
- 1B] MyFirstVGA
- £3 xc3s500e-4fg320
o [hgleits VGA_SYNC - a (vga_sync.v...

= RN N O

3.4 Creating a Symbol

1. Select the new HDL source in the Hierarchy panel. In the lower panel expand Design Utilities and double-click “Create
Schematic Symbol”.



Design 7 X

View: @) {i!:l} Implementation () @ Simulation i

Hierarchy
8] MyFirstVGA ‘
= £ xc3s500e-4fg320

o [hglefts VGA_SYNC - a (vga_syncav...

H| & B || |6 0 =

?J Mo Processes Running

Processes: WGA_SYMNC - a it

> Design Summary,/Reports
=%  Design Utilities

P Create Schematic Symbol
~|2]  View Command Line Log File
“|2]  View HDL Instantiation Tem...

m

H|F[EFH| v

User Constraints

¥ :

#- P Synthesize - XST | 4
]
]

Implement Design
Generate Programming File

bse] SE;rt B¢ Design | U] Files ||E Libraries E

If needed, see help of: Creating a Schematic Symbol from a Source File Help->Help Topics

¥  Design Utilities
® ./ Create Schematic Symbol

s [

. Notice the green check mark added upon success. SE View Command Line Log File

Create Top Schematic

1. Using the main window Project menu, the buttons along the left, or a right-click in the Hierarchy view create a new source.

. Project->New Source...
. The New Source Wizard opens

. Select Schematic as the type and top as the File Name. Click Next.



E Mew Source Wizard

\

Select Source Type

Select source type, file name and its location.

BMM File
&% ChipScope Definition and Connection File

Implementation Constraints File
[ IP (CORE Generator & Architecture Wizard)
MEM File
Schematic
Uzer Document
Verilog Module
Verilog Test Fixture
VHOL Module
VHDL Library
VHDL Package
s VHDL Test Bench
Embedded Processor

File name:
top|

Location:

IMBC\Courses\CMPE415\XilinxProjectsMyFirstVGA | [ ... ]

Add to project

[ Mext [}J | Cancel

5. Click Finish in the following window.

3.6 Add Symbol

1. With your fresh sechmaic showing, select the Symbols tab as pointed out by the cursor in the picture. (use the scroll
buttons just to the right if not shown)

1N



E ISE Project Navigator (M.63c) - CAWAUMBC\Courses\CMPE415\XilinxProjects\MyFirstGA\MyFirstVGAxise - [top.sch] (=202} [ S

E File Edit View Project Source Process Add

Tools  Window Layout Help

BEIE]

DBEHF L DX |wa| [ 2ALR8R 2RI 25T FR:PI T
Options «+0& X| E]
| Select Options | 3

-

-~

o —_— abc

When you dick on a branch: o
@ Select the entire branch 0
() Select the line segment b—
3 ==

==
When you move an object: —
@ Keep the connections to other =
=~ objects P .
) Break the connections to other —
"~ ohjects ™
O

When you use the area select tool, /

select the objects that:

@ Are endosed by the area D
() Intersect the area i &

s

ies | N Libran‘esl <X symbols | T pptions : b | Center || ] i Design Summary || ] vga_syncv || ‘ 2] topsch ) Eb
|

L]
Console

08 X

Command Line: createsch -intstyle ise -family spartanie C:/w/UMBC/Courses/CHMPE415/XilinxPrc =

Process "Creating Schematic"™ completed successfully =
L
4 1] b
Console Fé Errors |i}. Warnings |Fﬂ Find in Files Results
[-56,472]

2. Under Catagories, select your current project.
3. Under symbols, select your new symbol

4. Click in the schematic to add the symbol.

11




ISE Project Navigator (M.636) - CAWUMBC\Courses\CMPE415\XiinaProjects\MyFirstVGAWMyfirstvGAise - top sch™] I ™ o |

File Edit View Project Source Process Add Tools Window Layout Help EE

DPEF L[ XobX v [ A22PR 2RI 2o s pef]Q
Symbols <08 X k
Categories —_—
- «--All Symbols--» - gl
-« Cfw/UMBC/ Courses/ CMPE415/XilinxProjects/MyFirstVGA> Ed
- Arithmetic H al0)
- Buffer
- Carry_Logic =
- Comparator =
- Counter —
- DDR Flip_Flop
E.ECO:?ET i 5
o vga_sync
Symbols 0 —f e
..... vga_sync -
7 P
O narazn =y
e —1
A I
@ Tnstance = XLXI 1
Ee Type = vga_sync
I N
i
Symbal Name Filter T
| | A
Orientation -
Rotate 0 o
| [=] -
| Symbal Info | —
¥
=5 start |EI3 Design ||ﬁ] Files ||E Lbran'es| D symbols MIE ISE Design Suite InfoCenter D] i Design Summary || I vga_syncv || | B top.sch™® ﬂJ
Console +0F X
Command Line: createsch -intstyle ise -family spartan3e C:/w/UMBC/Courses/CMPE415/XilinxProjects/MyFirstVGA/top.sch -
Process "Creating Schematic" completed successfully =
~ _ N o o o - o -
4 1 3

Console ra Errors |L Warnings |ﬁ Find in Files Results

[700,1584]

3.7 Add wire, name it, and and pin

1. Using Add menu or other documented means, choose Add->Wire

2. Click twice to add a simple wire as shown.

19



s ()| A »

YE(>ONO J W0

o [ = |<F|B

__________________________________ I
o heount@0) —3
oo veount(9:0) ay

.................................................

3. Add->Net Name
4. Type Name CLK 50MHZ, and click on wire
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E ISE Project Mavigator (M.63c) - CwAUMBC\Courses\CMPE415\XilinxProjects\MyFirstVGA\MyFirstVGAxise - [top.sch®]

View Project Source Process Teols Layout Help

b=4 File Edit Add Window

L e lisrppra@zona

) X | ® <'=I|

=2

= b T
Options

HEIﬁlx|

Add Met Mame Options

»

) | >

When you didk on a branch:
@ Mame the branch
Mame the branch's net

Pick up & name by dicking on
a branch

Pick up names of bus

&
=

vga_syr

members by dicking on a bus
net

CLK 5OMHZ

ok

h

Selected Bus Mame et =

"|Branch count = 2

CLE_SOMHZ|

Name

CLE_50MHZ

m

W]

Display the name on the branch
where you dick even if the
branch's net name is already
displayed somewhere on the
branch

(]

After naming the branch or net:
@ Keep the name
() Increase the name

Decrease the name

O Marker count = 0

heount

veount

Clear the name

«|BEpEm g I |>ONO J|EB|NT L

4

(L

lDLibrariele'ﬁ Symbuols | = Options b || E Design Summary {out of date) || ‘ vga_rectangle.v & top.sch™®

IE

top.

5. Next, add pin (I/O Marker): Use Menu Add->I/O Marker

6. Select “Add an input marker” on left and click on end of wire.
] ISE Project Nawvigator (M.63c) - CA\wAUMBC\Courses\CMPE415\XilinkProjects\MyFirstVGA\MyFirstVGAxase - [top.sch®]

] File Edit View Project Source Process Add Tocls Window Layout Help
REAS IR I X [wa - ,vp.,@@-all“-—qf: b LQ
= S0 xl —_— —_—
Add If0 Marker Options | :]:r-
- .
When you dick near the end of a = )
branch, what do you want to do: am |
() Add an automatic marker - P
@ Add an input marker — L
) Add an output marker . V g a o S y
Add a bidirectional marker Erd : T —
Remove the marker s CL K 50 M HZ S :
N | CLK 50M|‘@— — clk i
When you add an IO marker, setits : Met= CLEK_SOMHZ
orientation so that its direction from its oL Port polarity = Input g
connection point is: / Branch count= 2 1
Automatic E Ot - /O Marker count =1
In addition to dicking on a branch end & - ’ : : , o ' : ; p

3.8 Add New Source for rectangle display driver using Source Wizard

1. Main window menu: Project->New Source

114



2. Select Verilog Module, enter File name vga rectangle, click Next

( (e

E Mew Source Wizard

Select Source Type

Select source type, file name and its location.

BMM File

£% Chip5Scope Definition and Connection File
Implementation Constraints File

{ IP (CORE Generator & Architecture Wizard)

MEM File

Schematic File name:

User Document

Verilog Module vga_rectanglel

Verilog Test Fidure

VHDOL Module

VHDL Library MUMBC \Courses \CMPE415\XilinxProjects\MyFirstVGA E

VHDL Package

o] VHDL Test Bench

Embedded Processor

Location:

Add to project

] [cane

e

3. Set up the IO as shown and then click Next and then click Finish in the following window.

1=



@ E Mew Source Wizard

Define Maodule

Spedfy ports for module.
Module name | vga_rectangle

Port Mame
red
green
blue
pos_h
pos_v

blank

Direction
autput
autput
autput
input
input
input
input
input
input
input
input

Bus

=] [T
H=
=] O
l»| @
| @
H=
=] O
B=
=] BT
=
B

M5B LSB

[ »

m

| Mext EEJ | Cancel

e

4. You should now have a shell created with port definitions. Set the reg, green, and blue outputs as registers. Implementing

registers avoids glitching (not that it is critical here).
change

output red,
output green,
output blue,

to

output reg red,
output reg green,
output reg blue,

5. Add the following module code:

14




parameter WIDTH
parameter HIEGHT =
parameter X LEFT
parameter Y BOTTOM =

//addinal intermediate logic signal wires

wire flag on_ rect;
wire [9:0] x,y;

1
3
2

20;
00;
20;
40;

//high only when over rectangle

//traditional cartesean coordinates, (left

//combinatorial logic to calculate x,y coordinate system

assign x = pos_h;

assign y = 480 — pos__

\E

//combinatorial logic to decide if beam is over a rectange

assign flag on rect = x >= (X _LEFT)

(X_LEFT + WIDTH)
y >= (Y_BOTTOM)

(Y BOTTOM -+ HIEGHT);

X <

y <

&&
&&
&&

bottom )=

//combinatorial logic and registers that load on rising clock edge
always @(posedge clk) begin

red <= flag on
green <= ~flag on
blue <= flag on

end

6. Save the file and generate a symbol as before

3.9 Complete Top Schematic

rect & “blank;
rect & “blank;
rect & “blank;

(0,0)

1. Complete the schematic as follows, including the output markers (be sure to make them as output markers, not input

markers)

UGA HEWGZ o

CIVEAIVSYNG D

TR OIS

vgasme |

ik

f""vga rectangle

oo Blenk 1

—Blank - res

HGA RED

CIVEAGREEN i

] VGA GREEN -

‘I.I'GABLUE
£ P

e Note the IMPORTANT OPTIONS for the Select(Arrow) tool. Thouroghly understand the first three options, reading the
documentation as nessisary. Understanding these options could save you a lot of time.

17
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Ld i ER EF | 5% | dgb 43 U= | T V|

Options =+ [0 8 X

| Select Options | o

When you dick on a branch:
1 Select the entire branch
@ Select the line segment

% |

L]
=

When you move an ohject:

. Keep the connections to
= other objects

. Break the connections to
= other objects

When you use the area select tool, =
select the objects that:

@ Are endosed by the area
(71 Intersect the area

When you use the area select tool,

gelact:

& Objects induding attribute
= windows

. Objects exduding attribute
= windows

(1 Attributes windows only

||JL

Hj< |[B® = edB>ONO J|EH[HTE

lELibrariesl:E.' Symbols | £ Options

o
i
%]

=

3.10 Define Pin Locations

1. We need to add a user contrainst file. Use the new source wizard or create one called top: Project->New Source...

1Q



i Mew Source Wizard

Select Source Type

Select source type, file name and its location.

BMM File

&4 Chip5cope Definition and Connection File
Implementation Constraints File

J IP (CORE Generator & Architecture Wizard)

MEM File

Schematic

User Document

Verilog Module top|

Verilog Test Fidure

VHDL Module

VHDL Library /\UMBC\Courses\CMPE4 15 iinxProjects MyFirstVGA | [ ,u.)

VHDL Package

s) VHDL Test Bench

Embedded Processor

File name:

Location:

Add to project

o] (oo

2. Click Next then Finish.

Page 57 of the developement board user guide provides pin locations for the vga port: http://www.digilentinc.com /Data/Pro
Appendix B provides an Example User Constraints File (UCF) for the starter board, starting on page 159.

3. Copy the following lines to your UCF:

# Clock inputs (CLK) ——
NET "CLK_ 50MHZ" LOC = "C9" | IOSTANDARD = LVCMOS33 ;
# Define clock period for 50 MHz oscillator (40%/60% duty—cycle)

NET "CLK_50MHZ" PERIOD = 20.0ns HIGH 40%;

# VGA Port (VGA)

NET "VGA_BLUE" LOC = "GI15" | IOSTANDARD = LVITL | DRIVE = 8 | SLEW = FAST ;
NET "VGA_G " LOC = "H15" | IOSTANDARD = LVITL | DRIVE = 8 | SLEW = FAST ;
NET "VGA_HSYNC" LOC = "F15" | IOSTANDARD = LVITL | DRIVE = 8 | SLEW = FAST ;
NET "VGA_RED" LOC = "H14" | IOSTANDARD = LVITL | DRIVE = 8 | SLEW = FAST ;
NET "VGA_VSYNC" LOC = "F14" | IOSTANDARD = LVITL | DRIVE = 8 | SLEW = FAST ;

3.11 Synthesize, Implement, and Generate Programmaing File
1. On the left, bring up the design view by clicking the design tab

2. Then in the Hierarchy plan, select the top module in the design, top.sch

10



3. Finallly, DOUBLE-CLICK Generate Programming File in the plane below.

e “Synthesize” and “Implement Design” are run automatically as needed.

— Sythesize maps your design to a circuit based on FPGA build blocks.
— Implement Design maps the circuit to the FPGA including place and route.

E ISE Project Mavigator (M.B3c) - Ch\Users\rrobucelMyFirstVGANMyFirstVGAx

ile it View Project Source Process Tools indow  Laye
| Fil Edit Vi Proj 5 P Tools  Wind Lay
D :3 Hklﬁ| = [+1+] B B x|n ﬂ| £ /+ 7~ »_;rc,}::
Design 08 x |
[ | View: i@ ﬁl}lmplemenmﬁun ) k8 simulation ~
=] | Hierarchy -
- ] MyFirstvGA -
| B T casdule-aTgsLu L
i =- @ﬁnﬁ top (top.sch)
— co L MINT e L syne (vga_syncw] 5
& W] XLXI2 - square_display (square_display.v) il
. E tuplucf ’4
P A
= A
LLl
s
2 Mo Processes Running
Processes: top v

Design Utilities

H |88 |2 8| v

P2  Create Schematic Symbol
b @ View Command Line Leg File
e Check Design Rules

View HDL Functicnal Model
View HDL Instantiation Ternplate

m

Ixl.. 051
H

3|_’--‘|... !"_\
o

User Constraints
Synthesize - X5T
<) Implement Design

Configure Target Device
Analyze Design Using Chip5cope

m’ Generate Programming File \\

-

b= stet |

E‘[: _Pesign
|

_|[|_'| Files |TD Libraries |

'z

|Cunsule
| i) INFO:HDLCompiler:1574 — Analvzing Verilog file \"C

3.12 Program FPGA

We will use the JTAG interface to program the FPGA. While normally separate separate from the FPGA board, the USB-to-
JTAG interface is conveniently built into our starter board.

1. Set Jumper J30 to JTAG Setting
MO=open
M1=short
M2=open

9N



DO NOT DISCARD JUMPERS JUST PLACE THEM SO THEY ARE ATTACHED TO ONE PIN TO CREATE OPEN:

TXDCMI4) RXDCR?”

. Connect USB Cable from board to computer

. Plug in the board’s power adaptor to the board’s power connector and a 120 V outlet. Turn on the board using the power
switch near the power connector.

. Double-Click “Configure Target Device” under “Generate Programing File”

91



E ISE Project Mavigator (M.63c) - ChUsers\rrobuccinMyFirstVGA\MyFirstVGA.xise
@ File Edit View Project Source Process Tools Window Layout

DE&H[EN' d'b-'\" 'k'x|mﬂ| £ /+/';s§£'/'

Design #0088 x|
[ | View: i@ Implementation () @ Simulation B=
=] | Hierarchy -
B MyFirstVGA -
— | = £F xc3s500e-4fg320
. = E}Jﬁnﬂ top (top.sch)
— o AL¥I 1 - wga_sync (vga_sync.v) o
gl > AL¥I 2 - square_display (square_display.v) —
E top.ucf A
P A
: A
P | P) Mo Processes Running *
?ﬂ Processes: top i
= - #QE) Synthesize - XST
— | = PAE) Implement Design
v T I - BJE) Translate
—| =0 M
- P AED Place & Route
Generate Programming File E
. Configure Target Device
g Analyze Design Using ChipScope i {

b= Start | B3 Design | U] Files |iﬁj Libraries | L D
Result
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E"i@ ISE IMPACT (M.63c) - C\Users\rrobucc\MyFirstVGA\MyFirstVGA.ipf - [Boundary Scan] I. = | (5] |_ﬂh]
!-:f@ File Edit View Operations Output Debug Window Help = || & =
D2E| B X{3 TO):FN

s L w8 Right click device to select operations m
‘e Boundary Scan TEFI/BET

=] SystemACE et e

=] Create PROM File (PROM File Format... i E i E i E
=] WebTalk Data oI A T —— =

xc3s500e xcflds xcZchda
iMPACT Processes —+[ 9 X top.bit bypass bypass
Available Operations are: oo
= Boundary Scan [ | |
Console + 040 X
Aotive mode iz BS
4 T P
[E] console @ Errors | 1 Warnings
Mo Cable Connection  |Mo File Open

IF  YOU DONT HAVE THIS RESULT SHOWING
THE DEVICE CHAIN THE FIRST TIME YOU
RUN THE TOOL, USE INTRUCTIONS IN SEC-
TION 5 TO MANUALLY START iMPACT, PRO-
GRAM YOUR DEVICE, AND SAVE YOUR CHAIN
CONFIGURATION (.ipf file)

5. Right-click the xc3s500e device and select “Set Target Device”
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-
@ ISE IMPACT (M.63c) - C\Users\rrobucc\MyFirstVGA\MyFirstVGA.ipf - [Boundary Scan]

DY}

@ File Edit View Operations Output Debug Window Help |;||E||i|

DAE ¥ 2EXmmmmX: 2= 0|,

iMPACT Flows +08& % -
[+ 33 Boundary Scan TEFI/BET

> =] SysternACE bo-f--d

> =] Create PROM File (PROM File Format... i i :

- =] WebTalk Data Tl i R =

Program
x¥e3s300  Get Device ID
iMPALCT Processes ~+[Og X| top.bit ) ] L4
- - o Get Device Signature/Usercode

Available Operations are: - Gt

=P Program ne step

o Get Device ID One Step XSVF

= Get Device Signature/Usercode i

=) Read Device Status Add SPI/BPT Flash...

=) One Step SVF - || 8 Boundary,  Assign New Configuration File...

Console Set Programming Properties... 05 X
_____________________________________________ Set Erase Properties.., 0
Active mode is BS Launch File Assignment Wizard L

‘ i ! b

Console o Errors | i‘}. Warnings

|ND Cable Connection |No File Open |_ |_ |_ i
Result:
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@ ISE IMPACT (M.63c) - C\Users\rrobucc\MyFirstVGA\MyFirstVGA.ipf - [Boundary Scan]

@ File Edit View Operations Output Debug Window Help

DP2EH £ DEDXaEmtaXi 2 =TT F,N

iMPACT Flows +08& %
[+ 33 Boundary Scan TEFI/BET
- |2] SystemACE teo oo

- E Create PROM File (PROM File Format... Tar
: EB
- |2] WebTalk Data TDI—— E X

E xiumae

m

xe3s500e xeflds xc2chda
IMPACT Processes +08 x| top.bit bypass bypass )
Available Operations are: - IDa
= Program
) Get Device ID H
= Get Device Signature/Usercode i
m) Fead Device Status
my One Step SVF - @ Boundary Scan [ | |
Console +0F X
______________________________________________________________________ i
Active mode i=s BS
Setting Target Device to Mode:BS5, Device position 0. =
Al
] T r

Console o Errors |J:"_'._ Warnings

|NﬂCabIeConnection |NoFi|eren |_|_|_ _

6. In iMACT, goto File->Save Project so that you aren’t prompted to do this again when starting iMPACT.
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@ ISE IMPACT (M.63c) - C\Users\rrobucc\MyFirstVGA\MyFirstVGA.ipf - [Boundary Scan]

| B ) |

@ File Edit View Operations Output Debug Window Help

BIEIE

DP2EH £ DEDXaEmtaXi 2 =TT F,N

iMPACT Flows +08 x|

-- ‘e Boundary Scan TEFI/BET
> =] SysternACE teosood

E xiumae

m

- |2] Create PROM File (PROM File Format... Tareet | A i
i gl [ b
- [£] WebTalk Data IDI— | B

Get Device ID !

: xc3z300e
e s 08 x| top.bit Get Device Signature/Usercode —
Available Operations are: - IDa One Step SVF
= Program
= Get Device ID H One Step XSVF
: Eetg}gl.ric.e Si;;nature,stercode Add SPI/BPI Flash... i
ead Device Status . . . .
= One Step SVF i '@ Boundary Scan Assign Mew Cenfiguration File...
Set Programming Properties...
Console - =+ F X
Set Erase Properties...
“““““““““““““““““““““““““““ Launch File Assignment Wizard
Active mode is BS Set Target Device =

1 LI

Console o Errors |_ﬂ._ Warnings

Mo Cable Connection  |Mo File Open |_|_|_ i

Result:
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1@ ISE IMPACT (M.63c) - C\Users\rrobucc\MyFirstVGA\MyFirstVGA.ipf - [Boundary Scan] =[Sl

@ File Edit View Operations Output Debug Window Help -
DAE| X DEXanmmX: &0 LN
iMPACT Flows + 040 X
‘e Boundary Scan TEFI/BET
E S}"Stem‘ﬂ'c E CEELEEE s & s s 00l s & s s 00l
=] Create PROM File (PROM File Format... i i
=] WebTalk Data T A
xcflds xc2cfida
bypass bypass
iMPACT Processes 08 X DO
Available Operations are: -
= Program b - - y
= Get Device ID Program Succeeded

m

= Get Device Signature/Usercode
=y Read Device Status
=) One Step SVF

=) One Step XSVF - @ Boundary Scan @ |

Console ++ [
'1': Programmed successfully.
PROGEESS END - End Operation.
Elapsed time = 0 =ec.

1| 1] [

Console o Errors |_ﬂ, Warnings

Configuration | Platform Cable USB |6 MHz ush-|

3.13 Connect to Monitor

Connect a VGA cable to the starter board and a monitor. You should see a magenta/purple rectange on a blue background.

4 Your Design Assignment:

Modify the design to have the ability to change the color of the rectangle and set the background to black based on switch
positions.

e The color should be determined by turning on one of threee switches, otherwise the rectangle is black.

e The three switches should correspond to yellow, cyan, and magenta. Having more than one switch on at a time is a “don”t
care” condition.

The board’s user manual provides a color chart in the VGA port section. It also provides and all the pin location information
needed to add the appropriate information to your user contrainsts file for the switched.

NOTE: When you update the port definitions of a module, you need to manually regenerate the symbol by running “Create
Schematic Symbol” again. When you reopen a schematic with that symbol, it will present you withe the option to update them.
Just click “Update Intances”.
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E Open Schematic File Errors

Symbol Library error

@ Ignore the error

(7 Close the schematic file

Missing symbaols Out-of-date symbols
" vga_rectangle
Delete Instances Update Instances
Action

(71 Close the schematic file. Edit library path properties

|

oK ] [ Help

5 Running iMACT Manually

1. In ISE main menu: Tools->IMACT. Reply Yes/OK to any prompts.

2. In iMPACT menu, Edit->Launch Wizard...

o



15 ISE iIMPACT (M.63c)

lo|@| = |

File Edit View

Operations  Qutput

Debug Window Help

D | T,

iMPACT Flows ++ 0

g3l Boundary Scan
2] SystemACE

- |=] WebTalk Data

% Welcome to iMPACT

> E Create PROM File (PROM File Form

iMPACT Processes +~ [

Console

1 LLLJ

Console ra Errors |i’3 Warni

Please select an action from the list below

@ Configure devices using Boundary-Scan (JTAG)

|.lf'.utc:nmaﬁmll}-I connect to a cable and identify Boundary-5Scan chain |E|

(") Prepare a PROM File
i7) Prepare a System ACE File

(") Prepare a Boundary-Scan File

3. Click OK
4. Click YES in following window.

90



(G ISE iMPACT (M.63c) - [Boundary Scan =[@] = |
@ File Edit View Operations Output Debug Window Help |;||i||i|
DP2EH BDEmX3 T AN

IMPACT Flows +08 %

: Right click device to select operations
- gl Boundary Scan TEFIIEED
- [2] systemACE Lo-E
> =] Create PROM File (PROM File Format.., E i E . E .
[ |z] WebTalk Data DI F - F . F Euner
xcisslle xcflds xcZofda
bypass bypass bypass
ToO

%@ Auto Assign Configuration Files Query Dialog u
Avvailable Oper

@ Do you want to continue and assign configuration files(s)?

[ Don't show this message again, save the setting in preference.

! YEQJ’ No

Boundary Scan
Console +[O0F X
done. -
PRECGRESS END - End Operation.
Elap=sed time = 0 sec. =
i
4 1 3

Console ra Errors |_ﬂ Warnings

Configuration  |Platform Cable USE |6MH2 |_|usb-hs

5. Select your bit file:

2N
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@ Assign New Configuration File

A =>=)

Look in: L CrwUMBCY Courses\CMPE415YXilinxProjects \MyFirstvGA

*1 Q0 © 0 H[EE

E rrobucci

-‘& My Computer | |
| _Xmsgs

| ipcore_dir
| iseconfig

xlmx_auto 0 xdb
. xst

_ngo

File name: top. bit

Files of type: |All Design Files (*.bit *.rbt *.nky *.isc *.bsd)

Cancel

m
3
b
by

|E| Cancel All

6. Select no (we will not load anything onto the FPGA ROM

5 Attach SPIor BPI PROM

@=% This device supports attached Flash PROMs,
Y Do youwant to attach an SPI or BPI PROM to this device?

e

7. For the following two devices, select bypass:
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@ Assign New Configuration File

=)

Look in: 1 CYwUMBEC\Courses\CMPE415\XilinxProjects \MyFirstVGA | @ G |_u'l E]

-‘h My Computer
a rrobucci

T — — N — —

| _ngo

_¥Msgs
ipcore_dir
iseconfig
xlmx_auto 0 xdb
ust

File name: ||

Files of type: |.|5.JI Design Files (*.mcs *.isc *,bsd)

8. Just HIT OK HERE:

-
@ Device Programming Properties - Device 1 Programming Properties

Category
- Boundary-5can
> Device 1 { FPGA xc3:500e ) Property Mame Value
> Device 2 ( PROM xcflds ) Verify
- Device3 (PR xe2chte) FPGA Device Spectfic Programming Properties,
Pulse PROG [l
o) [ et ] [_romr ] [_re
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9. Select FPGA device:

-
(5 ISE iIMPACT (M.63c) - [Boundary Scan] =R
@ File Edit View Operations Output Debug Window Help |;||i||i|
DPE X DEXianmmX: &M,
iMPACT Flows +08 x|
E}:’:] Boundary 5can TETTJBED
L topbit
--- File ¥ --- i i j i
: ﬂ -—File 7 --- oI Euume EMUNE R
- =] SystemACE ile: C:fw.."UMEC!Courses.."CMF'E415.."KiIian‘rojects.."M],rFirst‘u"GMtup.bith
> =] Create PROM File (PROM File Format..,
G- |=] WebTalk Data xc3e500e xcflds xc2chda
top.bit bypass bypaszs
ToO
iMPACT Processes +08 X

Available Operations are:

=P Program

=y Get Device ID

mp Get Device Signature/Usercode
=P Read Device Status

=P One Step SVF

=P One Step XSVF

@ Boundary Scan B |
Console +08 x
i INFO:iMPACT:501 - '1': Added Dewvice xc3s500e successfully. -
______________________________________________________________________ —
L
1 1l 3

Console ré Errors |_f‘_\. Warnings

Configuration | Platform Cable USE |ﬁMHz |—|usb—hs

10. Program device:
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@ ISE iIMPACT (M.63c)

- [Boundary Scan]

S File Edit View Output Debug Window Help [ [=]%]
0 2 @] % T 5| /v
MPACT Flows Get Device ID
=25 Boundary Scan Get Device Signature/Usercode TEPLRET
1} top.bit One Step SVF LoE
[ -—File 7 --- E E
BT o s S
’ =] SystemACE Access eFUSE Registers 3
=] Create PROM Fireperomwrrmerormees
[l E WehbTalk Data xc3s500e xcflds xc2chda
top.bit bypass bypass
ToO
iMPACT Processes +0OF x
Auvailable Operations are:
= Program
mp Get Device ID
=P Get Device Signature/Usercode
=P Read Device Status
o One Step SVF
=y One Step X5VF
@ Boundary Scan B |
Console +04 X
'1': Programmed successfully. -
PRECGRESS END - End Operation.
Elap=sed time = 0 sec. =
] mn 3
Console ra Errors |i’3 Warnings
Programs the selected devices Configuration  |Platform Cable USE |Er MHz |_ |usb-hs

Result:

b¥
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[ ISE IMPACT (M.63c) - [Boundary Scan] ESEEETC

@ File Edit View Operations Output Debug Window Help |;||E||i|
OPEH s D0 XmmtmX: & TT|) AN
MPACT Flows +08 %
= ‘2l Boundary Scan
[ ﬁ top.bit
£F - File 7--- | g i
x....ﬁ___ File 7 --- o 'E'Elullnri 'E'i:mm
2] SystemACE ‘ ' '
“|2] Create PROM File (PROM File Format..,
[l =] WebTalk Data xc3s500e xcflds xcZofda
top.bit bypass bypass
ToO
iMPACT Processes +0OF x
Auvailable Operations are:
= Program
= Get Device ID
=P Get Device Signature/Usercode - crprr e
o Rond Do Program Succeeded
o One Step SVF
=y One Step X5VF
@ Boundary Scan B |
Console +04 X
'1': Programmed successfully. -
PRECGRESS END - End Operation.
Elapsed time = 0 =zec. =
1 | m [ 3
Console rﬁ Errors |_ﬂ Warnings
Configuration  |Platform Cable USE |6MH2 |_|usb-hs

11. Use File ->Save Project to save chain configuration.

When you update your programming file (.bit) you may have to reload it by right-
clicking the firt device in the chain, the FPGA, and using “Assign New Configu-
ration File.”
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