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1. [Fie€] - [Open Project]
[Open Project]
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% Open Project.., Start ~08x
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Implementation

[Synthesize-XST]
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= & [ SYNC_SW - InputSyncV - Behavioral (InputSy
@ " [l gen_bit - InputSync - Behavioral (InputSyr
- 4 Inst_dem_fixed - dem_fixed (dem_fied.eco)
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1. [Implement Design]
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FPGA

[Generate Programming File]

[Properties]

P2 Mo Processzes Running

@M User Constraints
& P8 Synthesize - XST
2 P28\ Implement Design
& P4\ Translate

ta.\ Map
& P2\ Place & Route

H |29 |55 8|V

Processes: VmodCAM_Ref - Behavioral

Configure Targe 51 Run
W  Generate Tz ST
i 1;'31 A =in=n Cuk
& Start | B2 Desien @ F Rerun All
[
Cionsole %1, Stop

I. WARNTNG: ProjectHMgmt
1. WARNTNG: ProjectHMgmt
1. WARNTNG: ProjectHMgmt

View Text Report

Force Process Up-to-Date

it

=

A . |

= Implement Top Module
Design Goals & Strategies...

[E] GConzole 3 E:rrlu:ur"s |._fj,,

Edit the properties for the hig

By Process Properties...

2. Process Properties

[OK]

(Category) [Startup options]

(28 process properties - sartup optens T T TGRS

[FPGA Start-Up Clock]

[JTAG Clock]

- Bl
.= !-—"-—- -—_&_Lﬂﬂ

Category

Switch Name Property Name

i General Options

- Configuration Options
- Startup Options

*.. Readback Options

-g StartUpClk: | FPGA Start-Up Clock

-g DonePipe: | Enable Internal Done Pipe
Done (Output Events)

| Enable Outputs (Output Events)

-g DONE_cycIé: .

-g GTS_cycle:
-g GWE_cycle:

| Release Write Enable (Output Events)
| Wait for DLL Lock (Output Events)
-g Match_cycle: | Wait for DCI Match (Output Events)

-g LCK_cycle:

-g DriveDone: | Drive Dene Pin High

Value

Default (4)

Default (5)

Default (&)

Default (NowWait)

Auto

[
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3. [Generate Programming File]

2 Mo Processes Running

Processes: VYmodCAM_Ref - Behavioral =

w3 User Constraints
@ P2\ Synthesize - XST
EI ?2.1Y Implement Design
@ P2\ Translate
@ T\ Map ~
@ P4\ Place & Route
® @ Generate Programming File
o1  Configure Target Device |
T  Generate Target PROM/ACE File

H =
i Manzna Candnirakinn Deadark GARACTY

S HF RS AR

4, Processes “Generate Programming File” complete successfully
bit
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6 FPGA

° SPI-Flash FPGA

1. [Configure Target Device] [Manage Configuration Project(iMPACT)]
iIMPACT

P2 Mo Processes Furning

Processes: WVmodCAM_Ref - Behavioral =

= P4\ Implement Design
fa.\ Translate
i B\ Map
- P21\ Place & Route
- 2.4\ Generate Programming File
=8 '@ Configure Target Device
@  Generate Target PROM/ACE File

HIE?IEEE?IT

Manage Configuration Project [IMPALCT)
Analyze Design Using ChipScope

2. IMPACT [IMPACT Flows] [Boundary Scan]

File Edit View Operations Out

Debug Window Help

OFide ||

1i|"-'1F'F'|OT Flowves

- [3) SystemAC _
[E] Create PRO Double Click te Launch Mode.

[9) WebTalk Dz Targeting @ BPI/SPI device indirectly also start from here,

IMPACT Processes ~08 x|

2012 5 Ver 0.0 9
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3. [Initialize Chain] JTAG (PROM  FPGA)

= e e e T e o e L e T

148 ISE IMPACT (0.87xd) - [Boundary Scan]
@E Edit View Operatiohs Output Debug Window Help
[ [ New Project Cerl+N

|M F Open Project... Ctrl+0
Open Configuration Archive...  Ctrl+H

Initialize Chain Cirl+1I
(]
5 Save Project Ctrl+5
4. [YES]
@ISE[MPA{:T (0.87xd) - [Boundary Scan] =1
W Fil= Edit View Operstions Output Debug Window Help
B ‘HI B ==2:1£:k' = -| » R
|IMPP'O-I-—--E?-@S #08x Fight click dewice to select operations
i 5al Boundary Scan feiati o
- [5] SystemACE Pty 1
- [2] create PROM File (PROM File For--- oI Ei:mlnn"
i A - e o et 1 5t o et s e e et e £ | B e oo —
) Mtk : £ Auto Assign Co n Files Query Dialog e
xcAsbeds . Do you want to continue and assign configuration files(s)?
bypass
mWmo— 00000 | [7] Don't show this message again, save the setting in preference.
IMPAGT Processzes =+ 0O & x|
Available Operations are:

'@ Boundary Scan |

2012 5 Ver 0.0 10
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FPGA vmodcam_ref.bit [Open]
% ISE IMPACT (0.87xd) - [Boundary Scan]
Eﬁ File Edit lew  Operations  Output _:i ebug  Window Help
D|§H|é'éihi.l_£|x== |T=‘_'|)'R‘?
[iIMPACT Floms 08 x|
&g Boundary Scan
- [2) Systemace
- [£] Create PROM File (PROM File For— ||
- [£] WebTalk Data
xchsbeds
bypass
TDO
P! Aceign New Configuration Fle:
Avy :
mp | Lok in | | C¥Users¥006528% Documents¥hy-source¥VmadGAM_Ref VGA Split B 050 O L =
- & My Computer || [ _Ngo
= xmsgs
- o 006523 aliins .
| ipcore_dir
| iseconfig
|, remote_sources
_OE |y xInx_aute_0_xdb
:j B vmodcam_refbit
4 Filename:  |vmodcam_refbit
£ | Cance|
PROM NO
195 Attach SBI or BPI PROM [£2 ]

This device supports attached Flash FROMs.
%" Do you want to attach an SPI or BPI PROM to this davica?

==aw

OK [OK]
@ Device Frogramming ﬁupertles - Davica 1 Programming Proparties [==]
Category
= Boundary-5can |
Device 1 [ FPGA xcfislxd5 ) Property Name  Value
| verify

([ ok ) concel J[ oay ][ Hew

2012 5 Ver 0.0 11
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5.

& ISE IMPACT (0.87xd) - [Boundary Scan]
.ff@ File Edit View Operations Output Debug Window Help

DPEY¥eExEnus[®TlirN (
IMPACT Flows 08 x Program
- 22 Boundary Scan

-[2] SystemACE

-[2) Create PROM File (PROM File For-—
i [£] WebTalk Data

ofaheds
N winodcam_ref bit
B

iMPACT Proce;/ +08&8 X
Availabl raticns are: -
= Program
mp et Device ID .

)
=» Get Device Signature/Usercode 2 Ideﬂtlf}' Succeeded
=b Read Device Status
=p One Step SVF
= One .StEP XSVF - || & Boundary Scan J

6. Programming Succeeded

Programming Failed

B8 ISE iMPACT (D.87xd) - [Boundary Scan]
g File Edit View Operati

1]

PELIFLY:

X I =

[IMPAGT Flons

- 23 Boundary Scan
[Z) SystemACE
[Z) Create PROM File (PROM File For-— ol
- [2] WekTalk Data

08 x|

[iMPACT Processes <+ 08 x|
Available Operations are: -
=} Program

=) Gek Device ID

=h Get Device Signature/Usercode 3
=d Read Device Status

=) One Step SVF

xoBsbds
vredcam_ref bit

Program Succeeded

=) One Step XSVF

Boundary Scan ‘

2012 5 Ver 0.0
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6-1 SPI- Flash

e SPI-Flash ISE Digilent [Adept]
Adept WEB
URL http://www.digilentinc.com/Products/Detail.cfm?NavPath=2,66,828&Prod=ADEPT2
Adept SPI- Flash ID ISE IMPACT

° UsB
1. Windows [ 1-1 ] - [Digi eht] - [Adept]

#i Digilent Adept o = &

Connect; |Mo Devices Connected v]

Product:

Settings

Application Settings
Auto Initailize 5C
[T]Hide status Window

[T Slows Programming Speed

[ Clear Status Window I

[ Clear File History I

[ Device Manager... ]

===== Digilent Adept ===== »
Adept System Rev 2.6
Adept Runtime Rev 2.9
Adept Application Rev 2.4.2

Copyright ¢ 2010

One-Point

Adept
Connect

No Device Connected

2012 5 Ver 0.0 13
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2. ATLYS
Adept

Flash
Verify

ATLYS ATLYS FPGA(XC6SLX45)
% Digilent Adept (=] =2 [=]
ATLYS B Conmect: [Atlys -]

Product: Atlys

Config Flash |Test |Power | Register /0 | File IO | 11O Ex | Settings |

v] [Browse...]| Program |

FPGA ’
XCBSLx45

Initialize Chain

Loading board information. ..
Initializing Scan Chain, ..
Board infermation loaded.
Found device ID: 34008093
Initialization Complete.
Device 1 XCaSLX45

FPGA programing file  Brows...
Program
[ %, Digilent Adept [=] = =]
ATLYS) e 5

C:¥Users¥006523¥Documents¥MyDocs¥YmodCAM_Ref VG [Browse... ] [ Prograrm ] [ Erase ]

This will program the enboard SPI Flash.
Make sure that the programming file has Start-Up Clodk se;

[ verify

Read Flash content to File

Wirite

[ verify

Start address: 0 Cancel

P —
wa;t | Power | Register 170 | File If0 | 170 Ex | Settings |
FPGA pro 3 /

Loading board information. ..
Initializing Scan Chain. ..
Board information loaded.
Found device ID: 34008093
Initialization Complete.
Device 1: XCa5LX45

m

bit

2012 5 Ver 0.0
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ISE

¢

Project Navigator
1. [Fie€] - [New Project]

[New Project]

=N Edit View Project S & File Edt View Project Source Process

[i New Project... O EP | S(idEDBEX | n o | »): M
= ; Start +08 X
De  Open Project... il

_i Open Example... YWelcome to the ISEP Design Suite
) Project commands
E Project Browser...
E:?'I Copy Project... Open Project..| |Project Browser.
_':i Close Project Mew Project .. FOpen Example..
=3 ) —
2. Name/ Location/ Working Directory / Top-level so tce type [Next]
— Name | ]
— Location / Working Directory [ ]
— Top-level source type  [HDL]
. Mew Project Wizard
Create New Project
Specify project location and tvpe.
Enter a name, locations, and comment for the project
Mame: | |
Location :O:¥MyDocs¥a‘I‘LYSUseurce | |___J
Working Directory: | C¥MyDocs¥ATLYS¥source | |j
Description:
Select the type of top-level source for the project
Top-level source type:
[HDL [=]
More Info | Next | | Cancel

One-Point

Location / Working Directory

2012 5 Ver 0.0 15



Synthesis Tool

XST(VHDL/Verilog)

Preterred Language

Manual Compile Crder
YWHOL Source Analysis Standard

Simulator ISim(VHDL/Verilog)
Preferred Language VHDL
Project Settines
Property Name Valus
Top-Level Source Type HDL =
Evaluation Development Board Mone Specified =
Product Category All =
Family Spartané =
Device KCH5LK45 =
Package CSG324 =
Speed -3 ||
Synthesis Tool ¥ST (VHDL/verilog) =
Simulator ISim (VHDL/Verilog) =

Enable Message Filtering

[Next]

Property Specitication in Project File

WHOL
Store all values

=
VHDL-93

|

[Finish]

RRIVIHOD 7 At &4t ATLYS (VHDL)
Family Spartan6
Device XC6SLX45
Package CSG324
Speed -3
Top-Level Module Type HDL

Ver 0.0
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1. [Project] - [Add Source] [Project] - [Add Copy of Source]

[ S o e S
’-ﬁ Froject Navigator

I File Edit View Mz

L2 HJ | - || [§] New Source...
Dester
(] |View: © {8 Impler [z] Add Copy of Source...
5] | Hierarchy

| - B vmodcam, MWew VHDL Library...

mlB=Y & c6shas 3 Manual Compile Order

One-Point

[Add Source]

[Add Copy of Source]
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# Adding Source Files...

=]

The following allows vou to see the status of the zource files being added to the project.
It alzo allows vou to specify the Dezign Wiew aszociation, and for WHOL sources the
library, for gources which are successfully added to the project.

File Mame
1 () btn_debounce.vhd
2 () GPIO_demo.vhd

3 ) pins.ucf
4 (@) UART_TX_CTRL.vhd

Association Library

All ] work

All B|work

Implementat E|work:

All ] work

OENENEN

Adding files to project: _|4 of 4 files {0 errors)

I ] 1 I’ Cancel ” Help
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RTL

File Edit WView Project Source Process Tools Window Layout Help

DAES L ¥DEX|wa|»iflr® mEmoienircLlQ
|Design ‘_ﬁ Pt o and is referred to as such in the code comments below

7] | View © {8 Implementatio = 2 -

1 | Hierarct — 22 -- All UART communicaticon can be captured by attaching the UART port to a
‘gl 23 —— computer running a Terminal program with 3600 Baud Rate, 8 data bits, no
H;J . a ATLYS-test “ 24 -- parity, and 1 stop bict.

"= | B €1 xc6slx45-3cs9324 = e e e e O S A e e
i CN [ © GPIO demo - Behavioral (1 de\ no.vhd) . 2000
& [ig Inst_btn_debounce - btn_debounce - Behavioral (btn_| — | 21 " —0 T T
a [ Inst_UART_TX_CTRL - UART_TX_CTRL - Behavioral (| ¢ | 29 -- 11/3/2012(SamB): Created using Xilinx Tools 13.2
E‘; pins.ucf =% 30
= on
T p 32 library IEEE;
i % 33 use IEEE,STD LOGIC_1164.ALL;
= 34
<l M. = 12 @ 35 --The IEEE.std logic unsigned contains definitions that alleow
P | B Mo Processes Rumnine %) 36 --std logic vector types to be used with the + operator to instantiate a
—_ —i 37 --counter.
‘?{; Processes; GPIO_demo - Behavioral 38 wuse IEEE.std logic_unsigned.all;
2 = 33
g ~E  Design Suwmary/Repar‘ts 40 ‘entity GPIO demo is
2t @3  Design Utilities 41 Port ( SW : in STD_LOGIC_VECTOR (7 downto 0):
““|@ @  User Constraints 42 BTN : in STD LOSIC_VECTOR (4 downta 0):
T | @ #8) Synthesize - XST 43 CLK : in STD LOGIC:
8 Implement Design 44 LED : out STD_LOGIC_VECTCR (7 downtao 0):
45 UART TXD : out STD LOGIC):
] Generate Programming File 46 end GPIO demo: = -
@ §  Configure Target Device 47 -
@4 Analyze Design Using ChipScope 48  architecture Behavioral of GPIO demo is
29
One-Point
RTL
Window
GPIO TOP 3
pins.ucf FPGA
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(Check Syntax) Simulation Implementation
[Synthesize-XST] - [Check Syntax]
[Check Syntax]
A O AN
File Edit View Project Source Process Tools Window L
DPEHI & I X|wa| 2 2B R,
!_ e imn wOf )T(-|

View: @ I@ Implementation Sinulat on

Hierarchy

0= B || 2 |6 i =

i B ATLYS-Lest
5 £3 xchelx45-3c50324
&= [Wglefts GPIO_demo - Benavicral (GPIO_demo.vhd)
s m Inst_btn_debounce - btn_debounce - Benavicral {
E Inst UART_TX_CTRL - UART_TX_CTRL - Behavioral
- pins.udf

il

1]

P | P2 Mo Processes Burnine

i1, | Processes: GPIO_demo - Behevioral
S Design Summary/Reports
% Eﬁ Lesign Uil ties
—|®m @  User Constraints
= P2  Synthesize - XST
 “[@  View RTL Schematic
[  view Technclogy Schematic

[ »

E] zenerate Post-Synthesis Simulation Model
e Pg lmplement Design

™ Trrmarsba Deraneamaeaina Cila

One-Point

Console
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:VHDL Test Bench

1. [Project] - [New Source]

2. VHDL Test Bench

Project Navigator

Source Process

[ v s

| {E] Add Source...
| (] Add Copy of Source...

Verilog Test Fixture
VHDL Medule

[y VHOL Library

[] VHDL Package

i WHDL Test Bench

$& Embedded Processor

1| 1] AT

File Name Location [Next]
.vhd

— 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 Filz
@ Schematic File name:
[£] User Document
Verilog Module Locatiar:

C¥Users¥ 106523 lnt ATLYS¥ATLYStest | [

[¥] Add to project

One-Point
Location Work
Work
2012 5 Ver 0.0 21
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[Next]
GPIO_demo TOP

@ = Mew Source Wizard

Associate Source

Select a source with which to associate the new source.
GPIO_demo

btn_debounce

UART_TX_CTRL

Mext ] ’ Cancel

[Finish]

@ - MNew Source Wizard

Summary

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

Add to Project: Yes
Source Directory: C¥Uzers¥ 00652 3Xilinx¥ATLYS¥ATLY S test

Source Tvpe: WVHOL Test Bench
Source Mame: GPIO_testyvhd

Azzociation: GPID_dema

Finizh ] ’ Cancel
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Project Navigator

@ File Edit View _Project Source Process Tools Window Layout Help
DAPEFILEDEXva| s 2PHRAR

mET[ [P L[Q

|D'esiﬁn ad =l xl 22 -- This testbench has been automatically generated using types atd logic and
(il Miew () ﬁ_" plem ion @) §Si il 23, -- std logic vector for the ports of the unit under tesc. Xilinx recommends
é.eﬁav.'iaal 24 -—- that chese types always be used for the top-level I/0 of a design in order
‘g " = 25 —— to guarantee that the testbench will bind correctly to the post-implementation
Eﬁ Hierarchy w 2¢° -- simulation model.
o E ATLYS-test = 27 ESSuEe
=11 ; 28 iemes
| £ Jeoshels 3cagiae “ 29 USE ieee.scd logic 1164.ALL;
&l| @ [ GPIO_test - behavior (GPIO_test.vhd) =] - —~
a A 31 —— Uncomment the following library declaration if using
Q % 82 == arithmetic functions with Signed or Unsigned values
e 33 ~--USE ieee.numeric scd.RLL;
- A 34
- % | 35 ENTITY GPIO test IS
—| 36 END GPIO test;
@ 37
P | ) Mo Processes Runnine @ g: ARCHITECTIURE behavior OF GPIO_test IS
% | Processes; GPIO_test - behavior 40 -- Component Declaration for the Unic Under Test (UUT)
@ w3 1sim Simulator :: COMPONENT GPIO demo
5}: 43 BORT |
—_ 44 SW : IN atd logic vecror(7 downto 0);
m 45 BIN : IN std logic vecter(4 downto 0);
46 CLK : IN std logic;
47 LED : OUT s=td logic vector(7 downto 0);
48 UART_TXD :; OUT s=td logic
49 b
50 END COMPONENT;
51
< [0
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Implementation

GPIO_test.vhd

Simulation

[ISim Simulator] - [Simulate Behavioral Model]

[Process Properties]

File Edit View Project Source Process Tools Window Layout Help
DPEHP| | gsbbX|wa| 22 28R 2R|H
iDesign «+0 & Xi « a2
] Wiewe (7) J:EE:EImpIementatiDn @ @Simulation = 23
pehaeral | 2

EE' 25
E‘f‘i—l Hierarchy 7 2
= - ] ATLYS-test 27
7| B £ xcbslx45-3csg324 5 ig
& = [i) GPIO_test - behavior (GPIO_test.vhd) — 30
= [4 uut - GPIO_demo - Behavioral (GPIO_deme.vhd) A 31
b Inst_btn_debounce - btn_debounce - Behavioral (b % 32
L [ Inst_UART_TX_CTRL - UART_TX_CTRL - Behavior 33
- Al 34
gz 7 35
= 38

1| m ] @ 37

# | P2 No Processes Running @ 22
5 | Processes: GPIO._ test - behavior 40
[ " : 41
=@ IsimSimulator &
By P2  Behavioral Check Syntax 43

ks % Simulate Behavioral Model =—
m 5 Run
Rerun All
2 Stop
Run With Current Data

® § Process Properties... 3

One-Point

Process Properties Synthesize-XST

FPGA
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3. Process Properties

Er§ Process Properties - ISim Properties 3
Switch Name Property Name
Use Custom Simulation Command File
Custom Simulation Command File 1000ns —» 6ms
Run for Specified Time ¥
Simulation Run Time B6ms
Waveform Database Filename 23%Xilin
Use Custom Waweform Configuration File
Custom Waveform Configuration File
Specify Top Level Instance Names work.GPIO_test
Load glbl v
Property display level: |Standard |E| 7| Dizplay switch names | Default |
[ (0] 4 ] | Cancel | | Apply | | Help |

[ISim Simulator] - [Simulate Behavioral Model]

# | P2 Mo Proceszes Funning
E"{: Processes: GPID_test - behavior

| 2P

ISim Simulator

ig.:t -P2  Behavioral Check Syntax
% S T D A Y
. e I R S |

One-Point
ISim

B 15im {0 87xd) - [Default wefg]

a&a| o K ® |0 o | D EHEO A AR AR |t %@ p R0 [ |
Frstarces and Frocesses <+ 0O & X Objects “O&aX #
E e ) Simulation Objects for epio test -
OEGIE | o

SRR & o
Instance and Process Mame et
St i -

Gipic etk Object Name Value

Bj si7:0] 00000

._"fj btn{4:0] o0an0

c_unsigned

& ok_period 10000 g ¢

|« i b

B bt [0 Wared | 2

03 Re-launch
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Xilinx ISim
1.

ISim

1. ISE ISE Text Editor

2. ISE
2.

Instances and Processes Module

Module Module Object
[Restart] [Run]
Restart P —— Run

@ b | 100 (] Gz |l |
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