Week 5



/O on the BASYS 2 Board

Power Supply
— Switch Selectable (SW8)
— Options

» USB

e External (3.5VDC - 5.5VDC
Power Supply)

Pushbuttons
— Four Pushbuttons
— Normally low
— Driven high when button is pressed

— Short Circuit Protection Provided
e Connecting FPGA pin as output could result in short circuit
e Remedied with resistor

— Refer to page 4 of BASYS 2 Reference Manual
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Slider Switches F5a8% A\ DIGILENT . i
— Eight Slider Switches | I 0 IR R I IR S H: :'___'-;._
e Constant high or low signal '

e Short Circuit Protection Provided
— Connecting FPGA pin as output could result in short circuit
— Remedied with resistor

» Refer to page 4 of BASYS 2 Reference Manual

LEDs

— Eight LEDs

— Anodes driven from FPGA N Ao B
= DIGILENT

BEYOND THEORY
o o

* Logic 1 illuminates LED
— Cathodes connected to ground via resistor
— Refer to page 4 of BASYS 2 Reference Manual




Seven-Segment Displays
— Four Seven-Segment Displays
— Common Anode
— Enabling Digits
* ANO...AN3

e Active Low

e When enabled, cathodes (CA, CB, ...,
CF, CG, DP) can be driven

* Low signal illuminates segment
— llluminating multiple digits with
different values

e All digits can APPEAR continuously

illuminated if driven once every 1 to
16 ms (1 KHz to 60 Hz)

— Refer to pages 4-5 of BASYS 2
Reference Manual




e Oscillators

— Primary Oscillator

e User selectable (soldering required)
— 25,50, or 100 MHz
— Refer to page 3 of BASYS Reference Manual

 CLK1
* Pin B8 of FPGA
— Secondary Oscillator

e Socket provided
e CLK2



e PS/2 &VGA Port
— PS/2 & VGA Ports Available
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Display

Basys2 1/0 circuits

To display Number “1” on First
Segment , then we need to have:
- AN1 to be activated which
means “0” (active low)

- CB, CC are activated which
means “0” and every other pins
to be inactivated which means
g



Managing a Large Project

Managing a Large Project
— Tasks
— Functions
— Modules

Tasks
— Can enable other tasks & functions
— May execute in non-zero simulation time
— May contain delay, event, or timing control statements
— May have zero or more arguments

* Type
— Input
— Output
— Inout
— Can pass values, but do NOT return a value
— Syntax

e Definition
task Task_Name;
input, Output, & Local Variable List
begin
body
end
endtask

e Call
Task_Name(Argument_List);



Functions

— Can enable another function
* Not a task

— Execute in zero simulation time

— Can NOT contain
e Adelay event
e Timing control statements

— Must have at least one input argument

— Always return a single value

e Output & InOut arguments NOT allowed
— Syntax
e Definition
function Function_Name; // Note name may represent a vector
Input & Local Variable List
begin
Body - Note the output must be assigned a value

end
endfunction

e Call
Function_Name(Argument_List);



Tasks & Functions

e Local to the module

 They can contain
e Local variables
* Registers
e Time Variables
* Integers
e Reals
* Events
 (Cannot contain

— Wires
— Always Blocks

— Initial Blocks
e Behavioral only!



Modules

e |nstantiating modules can help make code
easier to write, modify, read, and debug



Strobe Example

* Description
— The number ‘12’ is displayed on the middle two digits of the 7-
segment display
— LED blinks at the frequency used to strobe the 7-segment display

— Reset

e SwitchO

* When low, the 7-segment display is disabled

 When high, ‘12’ is displayed on the 7-segment display
— Pin Assignments

e Reset (P11)

e Clock (B8)

 LDO (M5)

 Anodes 1..4(F12,J12,M13, K14)

e SegA..G(L14,H12, N14, N11, P12, L13, M12)



e |n this example we are going to download
Nonvolatile Designs to the FPGA PROM on the
BASYS 2 Board

e [fyou are going to Print your design on PROM
you don’t need to change the clock to JTAG



- Open the ISE project Navigator
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- Type the project name

i

E Mew Project Wizard

Create MNew Project

Specify project location and tvpe.
Enter a name, locations, and comment, for the project
Marne: Sevenseqments

Locakion: Ciikempl SevenSegments

Warking Directary: | Ci\termpl Sevensegrents

De=scription:

Select the type of top-level source For the project

Top-level source bvpe:

Schematic |E|

Maore Info Mexk H Cancel J




- Select these options then click next

i

@ E Mew Project Wizard

Project Settings

Specify device and project properties.

Select the device and design Flow Far the project

Property Mame
Product Cateqory
Farmily

Device

Package

Speed

Top-Lewel Source Type

Senthesis Tool

Simulator

Preferred Lanquage

Property Specification in Project File
hanual Cormpile Order

WHOL Source Snakesis Standard

Enable Messaqe Filtering

Malue

&l
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CP132
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- click finish

-

Q E Mew Project ‘Wizard

Project Summary

Project Mavigator will create a new project with the Following specifications.

Project:

Project MName: ZIevenledments

Project Path: C:h\temwp) Sevenledments
Working Directory: C:b%temp) SevenSegments
Dezscription:

Top Lewvel Jource Type: Schematic

Device:

Device Fawmily: ZpartandkE

Dewvice: xz3dzsl00e
Package: cpliz
Speed: -5

3ynthesis Tool: 3T (VHDL/Veriloo)

Jimulator: Modelsim-PE Hixed

Preferred Lanhguage: Verilog

Property Specification in Project File: 3tore all wvalues
Manual Compile Order: false

WHDL Z2ource Analysis Ztandard: VHDL-93

Message Filtering: disabled

Maore Info Finish

|| Cance




- Select Project = new source

File Edit ‘iew

| Add Source...
Add Copy of Source...

Source  Process  Tools  Window  Layout  Help
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[] |view: © ok n
Hg Hierarchy
E SevenS
— | B B xc3s10
& -~ [@ Un
&
The vie
] YU can
@ ~using K
= fram th
u| using
Librarie
Lse:

Desigh Goals & Strategies...

= Design Summary/Beparts

Design Properties...

Fd MoProcess

HHE& Y

Mo single design module is selected,
W 3F  Design Utilities

b=e start | @2 Design

E Files E Libraries

|Warnings «+0O 4 X|
.
-
L [—— r
A v
Add a new source to the project WellGg

= | s S L T e e e |



- Select Verilog module and write the file name, then click next

@ Mew Source YWizard

Select Source Type

Select source bvpe, file name and its location,

L IP {CORE Generator & &rchitecture Wizard)
o] Schermatic

Uszer Docurment

Werilog Module

Werilog Test Fixture

YWHOL Madule
WHOL Library :
Fil :
YHDL Package = name
o] WHOL Test Berch Sevenseghodule
¥ Ermbedded Processar _
Lacation:
CkemplSevenseqments E]

Add to project

Mare Info | Mexk H Cancel




- click next

Define hdodule

specify ports for module,

Module name |Seven5&gMDdub

Port Marme Direction

=
w

input

input

input

input

input

input

input

input

input

input

input
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input
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- Click Finish

@ @ Mews Source Wizard

summary

Project Mavigator will create a new skeleton source with the following specifications,

Add to Project: Yes

Source Direckary: CiikemplSevensegments
Source Type: erilog Module

Source Mame: Sevensegtodule,

Module name: SevenSegtodule
Part Definitions:

Einish

|| cancel




- The file will be created and it will look like as below

s

BEE

| ‘oject Mavigats
Eile  Edit Miew Project Zource Process Tools  Window  Layout Help
DAEGIL¥DEX|wa| »2L28R2RIR =802 e rpcfiQ
| Design +O08 X & 1 Ctimesecale 1ns [/ 1ps
[ | View: -E-@Implementation-:?ﬁSimuIation = I
) == 3 // Company:
E.%_-I Higtarchi Engineesr:
Eijﬂ SewvenSegrments _,.: : :;i 2
— | = £ xc35100e-5cp132 = & // Create Date: 19:10:47 02/13/2011
ﬁﬂﬁ ﬁuﬁ SewvenSeghodule (Chtern... - 7 /¢ Design Name:
E Q g8 // Module Namwe: SevenSegHlodule
% = 9 // Project MName:
A 10 // Target Devices:
% 11 // Tool wversions:
@ 1z // Description:
= ad T
i *» 14 // Dependencies:
B
16 // Revision:
17 // Revision 0.01 - File Created
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—| Design Utilities 24
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- Add your code

= 5E Project Navigator (M.81d) - Ciiternpi\SevenSegmentsiSevenSegments.xise - [SevenSeghodulev]

File

Edit  Miew Project Source  Process  Tools  Window  Lawout  Help
= (0 T [ | = = _—1r = = =
O2H9 -| #DEXwa| » 222 R » E]|| = B ™ C':| FR2 b E f| 7]
Design +08 x| E NN -
B View: @ i:l‘:l}lmplementation = B simulation = 3 // Cowpany: ot
: == 4. // Engineer:
E.@ Hierarchy £y
2| 2] SewenSegments “ & // Create Date: 15:44:31 02/13/2011
— | B €3 xc3s100e-5cpl3z = 7 // Design Mame:
!:!u!:t ﬁuﬁ Sevenseghlodule (Chtem... = 8 // Module Nae: sfaaa
e - 2 /S Project WName: 3
% — 10 /f/ Target Devices: =
A 11 // Tool wversions:
% 1z // Description:
E iz
-_— % 14 f/ Dependencies:
T | 15 //
16 // Revision: i
17 // Revision 0.01 - File Created
18 // Additional Comments:
b=
) A R NN
# | P) Mo Pracesses Running 21
%: Processes: SevenZeghdodule Sg
= i ) Des?gn Sulmr.'naryfRepor‘ts 24 module SevenSegModuleiled, clk, Seg, anodes, rst);
| fa+ Design Utilities oc
% @ UserCDr‘ustraints Z6 input clk, rst:
= %{} Syntheﬂze-)(ST S0 eathat [EEO] Segy
o + f2  Implement Design . . e e Teds
] Generate Pragramming File h outiut [40] ahades
E@ ConfigureTa.rgetD.evi-:e. 30 reg [6:0] Seqg:
-~ iF#™ Analyze Design Using ChipScope 31 ked [5:0] enodss:
3z reg [3:0] dig:
33 reg led;
34 reg slow _clock:
35 integer count; .
4 1 | ¥
|E Start | Ei§ Design |u_rj Files | | Librarresl | Sevenseghodule.w B | = Design Summary El |
|Errars 08 x|
« | e T
0 Etrars _ﬁ WWarnings

Lr 80 Caol 10 Werilog
= T Tl sl == Nl il = T T m——————.




module SevenSegModule(led, clk, Seg, anodes, rst);

input clk, rst;
output [6:0] Seg;
output led;

output [3:0] anodes;
reg [6:0] Seg;

reg [3:0] anodes;
reg [3:0] dig;

reg led;

reg slow_clock;
integer count;

always @(posedge clk)
create_slow_clock(clk, slow_clock);

always @(posedge slow_clock)

begin

led="led;

if (rst == 0) anodes=4'b 1111;
else

begin

case (anodes)
4'b 1101: anodes=4'b 1011;
4'b 1011: anodes=4'b 1101;



4'pb 1111: anodes=4'b 1011;
default: anodes=1111;
endcase
case (anodes)
4'b 1011: dig=1;
4'b 1101: dig=2;
endcase
case (dig)
1:Seg=7'b 1111001,
2:Seg =7'b 0100100;
endcase

end
end

task create_slow_clock;
input clock;
inout slow_clock;
integer count;

begin
if (count > 250000)
begin
count=0;
slow_clock = ~slow_clock;
end
count = count+1;
end

endtask
endmodule



-To implement the code on the fpga board go to implementation mode
-- Select circuit.v file and select 1/O planning (Planhead-Presynthesis ) to open
Planahead application to assign the fpga I/O ports to the code I/O

k== 1SE Project Mavigator (M.81d) - CitermphSevenSegmentsiSevenSegmentsxise - [SevenSeghlodules]

File  Edit  \iews roject Source  Proces:s  Jools  Window ayout He - || B %
| Eil Edit i Praoj S B Tools  Wind Lay Help =
OFEF| =) & I X|wa| » AR ARQ|IAR RE T SR
E'If)e's'i'gn =0 E’X_ < 15 /7 a
i View: @ E\l}lmplementation Simulation = 15 /¢ PRevision:
= [hi h S— 17 4/ Revision 0.01 - File Created
'-gg:l ler;r:jc ¥ 15 // Additional Comments:
Lrj"E e B SewvenSegments o 19 /7
= = ﬁXﬂS‘_}DUE'SCPBz B R i
£ELE s:ti:t Sevendeghlodule (Chtem.. 21 wodule SevenSegModule (led, clk, Seg, =snodes, rst):
£=-l = 22
At = 23 input clk, rst:
A z4 output [6:0] Seg:
> % 25 output led;
= 26 output [3:0] anodes:
= o 2 reg [6:0] 3edg;
z 4 Z8 redg [3:0] anodes: £
=29 reg [3:0] dig:
30 reg led:
31 reg =low clock:
3z integer count;
33
:. P23 Mo Processes Running 39 selvays [ {posedge clk) i
I?t Pracesses: SevenSeghdadule Spa] create slou clockiclk, slow _clock)
i = - 36
£ _ )2 ges!gn Elu_rlmj'naryfﬂepor‘ts 37 alwvays [ (posedge slow_clock)
ar & g Ues@g tItItIFSt e
| -0 ra_ln.s . 39 led=~1led;
ey L Create Tirning Constraints 40 if (rst == 0} anodes=4'b 1111:
1 ! /O Pin Planning (Pland&head... 41 colisr k
i I/0 Pin Planning (Plan&head... o e
: Floorplan Area/ 10 Lagic (Pla.. a3 cabe pancdes)
4 Eg f*'”tlhes'zet'ng.T 44 4'p 1101: anodes=4'b 1011;
A e 45 4'h 1011: anodes=4'b 1101;:
[T ge”;_rate p_:_"grag)m'f‘g L 45 4'h 1111: anodes=4'b 1011;:
!'-H 'l- AIHgLLe a.rge _EWCE R 47 default: anodes=1111;
= Analyze Design Using ChipScope a3 - U
T ¥

Stark | EM§  Design |I|;_“| Files i'E Librariesi

SevensegModule, w*

@ | 2= Design Summary {out of date) | SevenSegTest.y

YWarnings

4 1

n :
!@ Err_or_s_| Ay warnings |

L d6 Col 36 Verilog

T
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- Click yes to create UCF file and open Planahead application

Il ISE Project Navigator le

P This process requires that an Implementation Constraint File (UCF) be added to the
\._‘:‘/ project and associaked with the selected design module, Would you like Project Mavigator
ko automatically create a UCF and add it to the project at this time?

If wou select "fo" vou will need ko create or add an existing UCF ko the project before
running this process,

w [




-Planahead Application after its opened

-Select I/O ports, drag and drop each of them to Pin in the Package figure, refer
to http://www.digilentinc.com/Data/Products/BASYS2/Basys2 rm.pdf to find
the pin definition

-- Click save design and exit

[e] SevenZeqrments - Project banager - [ChtempSevenSegrnentsiplanthead_run_1\SevenSegrments.ppr] - Planfhead 12.4 [r=] E_F‘_|
File  Edit “iew Tools “Window  Select Lawout Help

¢ |E o QHE

Dir Meg DiFF Pair Site

2ukpuk

Oubpuk L14 |=
2ukbpuk Hiz '—
outpuk M1
Cukpuk M11

faT= o1

| 2 Clack Regions

— 0O g =

L« ; [~
[l Package | 4 b B @ Device = 4 =
Package Pins — O =
Prohibit Fart If Skd Diir Yooo Bank. Tvpe CyiFF Pair Clock. Yolkage Min Trace Dly {ps) Max Trace Dly (ps) IOE Alias Site Type
2.5
2.5
2.5
i | r =
Tel Console — O g =
f‘Zj INFO: [HD-UCFReader 0] Parsing UCF File : .%SevenSegModule.uct -
1 INFO: [HD-UCFReader 1] Finished Parszing UCF File : .\3SewenZegModule.uct

{ INFO: [HD-LIE 0] Reading timing library C:/Xilinx/12.4/I5E D5/ /Plandhead/parts/eilinv/spartande/spartan3e/spartan3e-5.1ib .
- INFO: [HD-LIE 1] Done reading timing library C:/®ilinx/12.4/I3E D3/Plandhead/parts/xilinx/spartanie/spartanie/spartan3e-5.1ib .

= Tcl Console | & Elaboration Messages | (5 Reports

ISE Inkeqgration Flow




Create the .bit file, Double click on Generate Programming File in the Processes

Window

k== IS Project Havigator (M.81d) - C:ﬁfemﬁ’.‘;geuen.@@gmenfs:ﬂﬁ.euengégment"s.x'ise - [SevenSeghadulev]

oo )

File  Edit  Miew Project Source Process Tools  Window  Layout  Help - || | X
DAEHF S| XDEXwa| 2ALPRARARAIQA HEOIE| LR PEL T
|Design ) +08X & z4 wodule SevenSegModule (led, olk, Seg, anodes, rst): -
Wiew: @ Eﬂ}lmplementation @Simulation = Z5
K == 26 input clk, rst;
Hierarchy z7 output [6:0] Seg;
e 'l?ﬂ SevenSegments — 25 output led:
£ xe3s100e-5epla2 29 output [3:0] anodes;
E ,,‘“,3 SevenSeghlodule (Clhtem,. 30 reg [6:0] Seg:
& E ChtemphSevenSegrments.., 0 31 reg [3:0] anodea:
il 32 reg [3:0] dig:
A 33  reg led;
% 34 reg slow clock: F
35 integer count:
A 36
x4 37 always B (posedge clk)
a8 create_slow_clock(cl}c, slom_c:loc:k];
39
40 always [ (posedge slow_clock) i
41 hegin =
| ™ RniEg : 4z  led=~led;
| unning: enerate Bitstream 43 if [rst == 0] ancdes=4'b 1111;:
Processes: SevenSeghodule 4 felse )
r 45 hegin
E{t Des?gn Su.mrnary,-'Reports a5 Base lanodes]
% Design Ltilities a7 4'p 1101: anodes=4'kb 1011: } |
! UserConstra.lnt.s . 45 4'h 1011: anodes=4'k 1101:
- Create Timing Coristraints 49 4'b 1111: anodes=4'h 1011;
- LO:binRlahning Blanhhead., ={u] default: anodes=1111;
I/ Pin Planning (Planfhead... o S
Floorplan &rea/I0 L ogic (Pla.., £z G fannaES)
Synthiesize - X3T 53 4'h 1011: dig=1:
B2y Implement Design 5 4'b 1101: dig=2:
~ B2 Generate Programming File e e
BV Configure Target Device o T
g Analyze Desigh Using ChipScope 59 1: Seg = 7'b 1111001; -
L =y — b
!E Skark | =} Desian ||{=_'] Files i'@ Librariesi | SevenSegMadule,y [x | ! i Design Surmary (Implemented) | | SevenSegMaodule, ucf |
|Errars - 08X
4[] i | 3

Errors |_ﬂ ‘Warnings

L 42 Col 10 ‘erilog

| ==l T (AT T

e F 1



Make sure that every thing is compiling and building

b==| I3E Project Mavigator {M.81d) - CitemphSevenSegmentsiSevenSegmentsaise - [SevenSeghodule.] =] & =)
File  Edit  Miew Project  Source  Process  TJools  Wéindow  Layout  Help = =] %]
BEAS '|;.dn'- "Kl"—"ﬁ'l”; a’t'.a"ﬁi?-‘-“§J|@51—;7:‘f}'\‘?;*if, Y
| Design =08 x 26 input clk, rsc: m
| View: @ Eﬂ}lmplementation Simulation = 27 output [6:0] Zeg;
. — 28 output led:
o] | Hierarchy 29 output [3:0] anodes;
= 'f_ﬂ SewenSegrments P 30 reg [6:0] Seg:
fud xc3s100e-5cpl32 31 reg [3:0] anodes;
= ;g; SevenSeghodule (Chtern.., 3z reg [3:0] dig;
= E CivternptSevenSegrments.., o 33 reg led:
— 34 reg slow_clock:
A 35 integer count;
% 386 -
37 always @ (posedge clk)
o 35 create_slow _clockiclk, slow clock):
4| 39
40 always B (posedge slow_clock)
41 begin
4z led=~led;
43 if (rst == 0) anodes=4'b 1111; =
| 44 else 1
| T3 MNoProcesses Running a5 begin
;{: Processes: SevenSeghodule 20 Caoc lauodes)
i . 47 4'h 1101: anodes=4'b 1011:
Jhi| & Desigh SunimatyRepors a8 4'p 1011: arodes=4'b 1101;
o | # % Design Utilities ag 4'h 1111: anodes=4'k 1011:
l‘g’r_{: =g LIserConstra.lnij's . &0 default: anodes=1111;: T
s /] CreatleTlmmgl) Constraints 51 Erbsasa
@] 10 P?n Plann?ng (Plan&head.., e Y
. 10 Pin Planning (Plan&head.., 53 4 1011: dig=1:
: Floarplan &rea/ 10/ Logic (Pla... c4 411 1101: dig=2:
B AN Synthesize - X5T c= Shiiata
B A Implement Design 56 Cate v
- B Generate Prograrnrning File i 1: Seg = 7T'h 1111001;
et 1"1% Configure Target Device cq 21 Seq = 7'b DlDDlDD;
L3R Analyze Design Using ChipScope s e et -
i F—p—| ’
|E Skart | B} Design ||.'4’_L| Files IE Libraries| Sevenseghodule. v | i Design Summary (Programming Fils Generated) | ! SevenseghModule, uc = |
[Errars ~08 x|
-
4. o '
0 Errors | '\, Warnings

Ln 48 Col 19 Verilog
T ool el el — T e




Open iMPACT application from Xillinx ISE Deisgn Suite 12.4 tools

| WinsCP
| Xilin: ISE Design Suite 12,1
| Kilir: ISE Design Suite 12.4
Hiliree ISE Desigh Suite 12,4 1
. Accessories safwan
Chipicope Prao .
. Documentation B
. EDE
o ISE Design Tools
j‘f’-j 32-hit Project Mavigator
E—j fd-hit Project Mavigator
. 32-bit Tools
L Bd-bit Tools
-@ Constraints Editor
Q CORE Generataor
B FPGA Editor Devices and Printers
 iMPACT

Fictures

hdLisic

Cornputer

Control Panel

ik Cormpilation Default Pragrarms

Help and Support

1 Back Wind

| Learch programs and files Je | Eﬁim




Create New Project

r

L Mew iMPACT Praject

I want ko

lnad most recent project

@ create a new projeck Cipf) | defaultipk

Browse, .,

Load most recent project file when iMPACT skarks

Zancel

Browse, .,




In the Welcome to iMPACT popup window, select Prepare a PROM File and click on
OK

1% Welcome to iIMPACT ==

Please select an action from the list below

Configure devices using Boundary-3can (1TAG)
Autormatically connect ko a cable and identify Boundary-Scan chain
@ Prepare a PROM File
Prepare a Swskem ACE File
Prepare a Boundary-Scan File

SWF




- Select Xilinx Flash/PROM
- Click on the green arrow

&

% PROM File Formatter

Step 1.

Select Storage Target

Skorage Device Tvpe
% FlashiPROM

[=)- Mon-Yolatile FPGA
Sparkan3aN
[=J- 5PI Flash
Configure Single FPGA
Corfigure MultiBook FPGA
[=J- BPI Flash
Canfigure Single FPGA
Configure MultiBoot FPGA
Configure From Paralleled PROMs
Genetic Parallel PROM

Description:

Step 2,

Target FPiaA

Starage Device (hits):

Add Storage Device

Add Storage Device(s)

SpartanskE

S1ZK

Remowve Storage Device

Step 3,

=X

Enter Data

General File Detail Yalue

Checksum Fill

Value Fr

Output File Mame | 1Unkikled

Cuakput File

Location Cheilired 12,4,

Auto Select PROM

Flash/PRCM File Property Yalue
File Farrnak BIM
se Power-of-2 for Start sddr Mo
Murmber of Bitstream z
Bitstream 0 Start Address 1]
Bitstream 1 Start Address 675340
Add Mon-Configuration Data Files |yes

Murmber of Data File

(.l.

Additional capabilities of the PROM File Formatter include:

The PROM File Formatter will guide wou through the steps to Format bitstream EIT files into a PROM file that is compatible with Xilinx® and third-party PROM programmers, The
programmed PROM device can then be used to configure the target FPGA,

s —anar abina DM Filae cankbainina cnacific FOC A conFinoe abinn inckructinne ranuirad Fa connork daicu.chainad FOC A hikckrazm BTT Filac

(8] Cancel ] [ Help

-




-Select Platform Flash under PROM Family

-Select xcf02s under Device

-Click on Add Storage Device

-Click on the green arrow

&

% PROM File Formatter

=X

Staep 1. Select Storage Target Step 2, Add Storage Device(s) Step 3. Enter Data
St Device T : &1 | File Dretail Yal
orage Device Type PROM Family Flatform Flash E eneral File Detai alue
ilinz Flash/PROM Checksum Fill FF
=) Mon-valatile FPGA Device (bits) wcF0s [2 M] |E| Yalue
Spartan3al ey Hed
Lkput File Mame
[=)- 5P1 FIasI; | [ &dd Storage Device ] [Remuve Skorage Device] s e
Configure Single FPGA CutpLE File
Zonfigure MultiBook FPEA Location ol 12, 4%
[=)- BPI Flash
Configure Single FPGA
Configure MultiBoot FPGA Flash/PROM File Property Walue i
Configure From Paralleled PROMs Bl Barmek BTN
Genefic Parallel PROM
Iz Power-of-2 for Start Addr ]
Murnber of Bitstrearn z
Bitstream 0 Skart Address 1]
Bitstream 1 Start Address B75340
Add Mon-Configuration Data Files |yes
Murmber of Data File
[ Auko Select PROM O r
Description:
In this step, you will select the appropriate target PROM(s) and their sizes, o
* PROM Family: This selection allows vou to choose the specific Family vou are targeting. E
* Device: This selection identifies the specific device in the PROM Family selected above. “m
* Add Storage Device: After selecting the PROM Family and Device, use this button to add the device to the list of Storage Devices targeted.
& Danvnua Ekasana Navicas | lcs Fhic bokkan ko daelaks o ckarane dawvica Froe Fha lick halmuw Salack Fhe dauica wen s mich Fa dalabka and clicl: Fhic bakbae Fa varaceea ik Fearn FRa lick

(8] Cancel ] [

Help

]

-




-Checksum Fill Value should be FF
-Enter a filename & location
-Select MCS under File Format
-Select No under Add Data Files

-

&

5 PROM File Farmatter

Stap 1. Select Storage Target Stap 2. Add Storage Device(s)
Sk Dewvice T '
crage Hevice vpe PROM Farnily Platform Flash |E|
wilin FlashfPRCM
= Mon-violatile FPGA Device (bits) xef02s EHUNE
Spartanzan
|- SPI Flash I &dd Storage Device I IRemDve Skarage Device]

Zonfigure Single FPGA

Configure MultiBook FPGA
—J- BPI Flash
Zonfigure Single FPGA
Configure MultiBook FPGA
Canfigure From Paralleled PROMs
Generic Parallel PROM

wefll2s

[2M]

Description:

[T] Aute Seleck PROM

(=]

Step 3.

==

Enter Data

aeneral File Detail Value

Checksum Fill

Yalue FF

Cutput File Mame | SevenSegments|

Cukput File

Location CtemplSevensegments

FlashfPROM File Property Yalue

File Forrat MCS

#dd Mon-Zonfiguration Data Files Mo

[ ]

& Fila Faenaak: DD Filae ~an ba acnarabad in are sormkar oF icdockes ckand aed Feernake

In this step, wou will enter information to assist in sekting up and generating a PROM file For the targeted storage device and mode,

* Checksum Fill ¥alue: ‘“When data is insufficient ko fill the entire memory of a PROM, the value specified here is used to calculate the checksumn of the unused portions.
* Dutput File Mame: This allows wou to specify the base name of the Ffile to which vour PROM data will be writken
* Qutput File Location: This allows you to specify the direckory in which the file named above will be created

Nanandina an Fha DD File Fares ok woe DDA meaarararnar neae wean cobook o BCS

m

/|

(] 4 I I Zancel

Help




An Add Device window will appear indicated that Xilinx will start adding the device
file to data stream O, click ok G _
T Add Device @

I.-"'_"‘-.I Start adding device file to
W Revision: 0

-,

A popup window will appear Select your design (bit file) click Open

15 fdd Device =3
= = I
LN, | , &« temp b Sewvenlegments v|4¢ || Search Sevenfegments 2
Organize Mew folder =~ O ﬂ
= Recent Places = MNarne : Date modified Type
 Dropbox .
AMA . _ngo 2#13/2011 7250 P File folder
) LineBased =  _Hmsgs 2132011 T:50 PR File folder
. LineBase
J ipcore_dir 2132011 T:44 PR File folder
o J iseconfig 2132011 T:44 PR File folder
Al Libraries . )
3 Documents . plan&head_run_1 2/13/2011 7:46 PR File falder
J" Musi . wln_auto_0_xdb 21352011 750 PRI File foldet
@' Music
" ) st 21372011 RS0 PRA - File folder
t
§ vI; Hres [ sevensegmodule.bit 2713/2011 750 P BIT File
ideos
M Computer
E osoy)
s RECOVERY (D) _ _ .
File narne: sevensegmodule.bit - IFPGA Bit Files (*.hit) vJ
l Qpen |vJ I Cancel I




You’ll be asked, “Would you like to add another design file to Data Stream:0?”, click
NO

1 Add Device (e
'.g-' Would you like to add another device file to
- Rewision: 0
[ e s l | Mo

You’ll be informed that you’ve completed the device file entry, click OK

(15 Add Device |

You have completed the device file entry.
Click 'Ok to continue




In the Processes window, double click on Generate File

150 TSE iMPACT (M.51d) - [PROM File Farmatter: Xilinx Flash/RROM] == ]
'@ Eile Edit Miew Operations Qutput Debug Window Help EEE
EECIFFE TP
[iMPACT Flaws 08 x| -
B3 Boundary Scan Ox0000_0000
- [2] SystemaCE - -
(2] Create PROM File (PROM File Format.., || -
- 2] WebTalk Data -
1: sevensegaodule.bit FXILINK
PROM
xcfl2s
xc3s100e
sevensegmodule bit
3| = =
2 i
MPACT Frocesses w08 X Z 4
..... 3 R
HAoailable Operations are: E
‘Generate File. %
0x0003_FFFF L
| @ PROM File Formatter: ¥ilinx: Flash/PROM
| Console <08 x|
3 INFO:iMPACT:501 — '1': Added Device xc3sl00e successfully. -
___________________________________________________________ =




If all goes well, a blue success message will be displayed

15 ISE iMPACT (M.81dl) - [PROM File Formatter: Xilinx Flash/PROM]
@ File Edit \iew Operations Output Debug Window Help [;Lflr_X"
D2H % [T &%
[MPACT Flows o0& x a
- 5al Boundary Scan 0x0000_0000
[=] SysternACE =
; |=] Create PROM File (PROM File Format... || _| -
[ [Z] WebTalk Data i g
3 sevensegrodule. bit E EIXILINX E XN
= 4 PROM | 1 3
El xcfl2s
xc3s100e
sevensegmodule bit
;E E\:! 4
. ! o |z
|IMPACT Processes <08 x| «; @
LBk L e 5isliel o |2
Dsailable Operations are: =
Generate File,. =
—~ " ) e
Generate Succeeded
00003 _FFFF |
| 5 PROM File Farmatter: ilin: Flash/PROM i
| Cansols «08 X]|
Writing file "C:%tewp)SevenfegmentsyUnticled.sig™. -
Writing file "C:'\temp'SevendegmwentsiUntitled.cfir.
S #+% BATCH CMD : seclurrentDesign —wversion O

o @« |=

=4 | 2 E




- Open Adept2.1 (Downloaded from Digilent’s Website)

-Click on the Config tab

-Select the .mcs file for the PROM (XCF02S) by clicking on the Browse button
- Click Program

-Wait until the Program successfully loaded

-Turn the board on and off, then run the program

£\ Digilent Adept

™
BASYS 2 -

Product: EBasysZ - 100

Config |Test Register I/0 | File If0 | 1/0 Ex | Settings

FPGA A—
< e circuit, bit > [Browse...| [ Program |
P ——
PROM
YOFO2S SevenSegments.mcs w [Browse...][ Program ]

Initialize Chain

Set Config file for ®CFO25: "C:\Documents and SettingsiAdministr atorDeskiophSevensegments. mes” ~
Preparing ko program XCFO025. ..

Erasing device. ..

Programming. ..

Programming Successful,

Set Config file For ®C3S100E: "C:\Documents and Settings'icircuith circuit. bit"




Example 2:

*AQ,1, 2, or3isdisplayed on the seven-segment display,
depending upon whether button #0, #1, #2, or #3 is
pressed

e Enable
- Switch #0



module ckt(btn, clk, a, b, ¢, d, e, f, g, an, rst);
input [3:0] btn;

input clk, rst;

outputa, b,c,d, e, f, g;

output [3:0] an;

rega,b,c,d, e fg;

reg [2:0] cstate, nstate;

reg [3:0] an;

always @(posedge clk or negedge rst)

begin

if (~rst) cstate<=7;

else cstate<=nstate;

an=14;

end

always @(btn or cstate)

case (btn)

4'b1000: nstate=3; // Button 3 pressed
4'b0100: nstate=2; // Button 2 pressed
4'b0010: nstate=1; // Button 1 pressed
4'b0001: nstate=0; // Button 0 pressed
4'b0000: nstate=cstate; // No button pressed
default: nstate=7; // No button pressed yet or
multiple

// buttons pressed

endcase



always @(posedge clk)

case (cstate)

3: begin // Button 3 pressed

a=0; b=0; c=0; d=0; e=1,; f=1; g=0;
end

2: begin // Button 2 pressed

a=0; b=0; c=1; d=0; e=0; f=1; g=0;
end

1: begin // Button 1 pressed

a=1; b=0; c=0; d=1; e=1,; =1, g=1;
end

0: begin // Button O pressed

a=0; b=0; c=0; d=0; e=0; f=0; g=1;
end

7: begin // No button pressed yet or multiple
buttons pressed

a=1; b=1; c=1; d=1; e=1,; =1, g=1;
end

endcase

endmodule
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