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SP601 Standalone Apps

= Description

— The standalone applications tutorial extends the board feature tests offered
through the BIST. A derived EDK design with additional software is used to
test features such as the GPIO header pins

= Multi-pin Wake-up Design

— Simple counter design show the Multi-pin Wake-up functionality of the
Spartan-6 FPGA Family

= GPIO Header Loopback Test

— EDK IP: MicroBlaze system derived from EDK BIST design
« Embedded System Tools Reference Guide (UG111)
 hitp://www.xilinx.com/ise/embedded/edk ip.htm

& XILINX.
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Xilinx SP601 Board
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ISE Software Requirement

= Xilinx ISE 11.4 software
— Install the WebPACK for the Spartan-6 LX16 devices
— Run XilinxUpdate and download the WebPACK devices

*"‘",.55
Powered by ISE™ Fmax Technology

' Project Navigator

Release Version: 11.4
Application Version: L.68

Copyright © 1995-2009 Xilinx, Inc.
All rights reserved.

2 XILINX
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SP601 Setup

= Connect a USB Mini-B Cable to the
SP601 board USB UART connector on the SP601
for UART . board for the UART Driver install
Driver il — Connect this cable to your PC
Install y/ 3 i i L S

= Power on the

& XILINX.



SP601 Setup

Install USB UART Drivers

— https://www.silabs.com/Support Documents/Software/

CP210x_VCP_Win2K XP_S2K3.zip

1) winZip - CP210x_¥CP_Win2K_XP_S52K3.zip
File #&ctions Options  Help

=10l x|

LIQRBRE

Mame | path

| Modified |

[ cPzi0x YCP Winzk o 52k3.exe |

2{19/2009 11:30 AM

Selected O files, 0 bytes Total 1 file, 5,367KE

00
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SP601 Setup

- - 2] x
= Right-click on My Computer — S
System Restare I Autamatic Updates | Remate

an d se I e ct P ro pe rti es General I Computer Mame Hardware I Advanced

— Select the Hardware tab - Device Manager
% The Device Manager liztz all the hardware devices inztalled

an your computer. Llse the Device M anager to change the
properties of any device.

— Click on Device Manager

Device kManager

— Dirivers

Drriver Signing letz vou make sure that installed drivers are
compatible with Windowes, Windows Update letz you zet up
how YWindows connects o Windows Update for divers.

Drriveer Signing Windows Update

— Hardware Profiles

Hardware profiles provide a way for you to zet up and store
different hardware configurations.

Hardware Profiles |

k. Cancel | Apply |

& XILINX.



SP601 Setup

-
= Expand the Ports ———— =10lx]

File  Action Wiew Help

Hardware -= W HES D A e

=8 ,. O IAMESMZD

- nght'C“Ck On Si"COﬂ LabS l d Campukter
CP210x USB to UART 58 Diplay srter

. . -k DYDJCO-ROM drives
Bridge and select Properties | = roppy disk cortraliers

j Floppy disk drives

--ﬁ Human Interface Devices
[+ IDE ATAJATAPI controllers
[+ IEEE 1394 Bus host controllers
@ keyboards

é) Mice and other pointing devices

t Maonitors
i B8 MNetwork, adapters
EI nbf Ports (COM & LPT)
{ r;y" Communications Park (COM1)

" ECP Printer Port (LPT1)

r;y" Keyspan USE Serial Port (COMS)

.l <ilicon Labs CPZ10x USE to UART Bridge (COME)

l ﬂ Processars IUpdate Driver. ..

! B8 Programming cables Disable

ﬁ Sound, video and game contrallers ninstall

[+ Storage volumes

G- & System devices Scan for hardware changes
;‘:» Universal Serial Bus contraollers

|Opens property sheet For the current seleckion, | |

& XILINX.




SP601 Setup

= Under Port Settings tab _
Gemeral Paort Settings | Diriver I Detailsl

— Click Advanced

— Set the COM Port to an open Com
Port setting from COM1 to COM4 Data bis: |2

Parity: I Mone

Bitz per zecond: I 3600

Le

Le

Le

Stop bitz: |1

Led L

Flow control; INn:nne

Advanced Settings for COME

—v Lse FIFD buffers [requires 16550 compatible LART)

Besztaore Defaulks |

Select lower zettings to correct connection problems.
Cancel

Select higher settings for faster performance.
Defaults

Flel

Beceive Buffer: Law [1] J High [14]  [14]

Transmit Buffer: Law [1] J High[1E]  [1§]

k. Cancel

COb Part Mumber: Im_ vI

& XILINX.



SP601 Setup

= Unzip the rdf0015.zip file to your C:\ drive
— https://secure.xilinx.com/webreg/clickthrough.do?cid=139121

=10] ]

DP9 @Ml ¥

Name | Path | Modified |«

Ebooﬁoader_linker_script.Id spa0 1_standalone_apps‘gpio_hdribootoader’, 7/15/2009 11:57 AM | |

executable, elf sp&01_standalone_apps'apio_hdribootoader’, 12/2/2005 2:28 PM

IE] blconfig.h sp&01_standalone_apps'\apio_hdribootoaderisrch, 7/15/2009 12:26 PM

E] bootoader.c sp&01_standalone_apps'apio_hdribootoaderisrch, 7152009 12:06 PM

cscope,out sp601_standalone_apps'apio_hdribootoaderisrch, 7/15/2009 12:25 PM

IE] errors.h spa01_standalone_appsiapio_hdribootoaderisrch, 11/15/2005 3:29 PM

E] portab.h sp&01_standalone_apps'gpio_hdribootoaderisrch 11/15/2005 3:29 PM

E] Srec.c sp&01_standalone_appsigpio_hdribootoaderisrch 12/13/2007 6:55 PM

IE] srec.h spa0 1_standalone_apps'gpio_hdribootloaderisrcy, 6/8/2009 2:47 AM

microblaze_0.elf sp&01_standalone_apps\gpio_hdribootoopsh, 472009 8:47 AM

gystem,ucf spf01_standalone_apps\gpio_hdridatah, 12/2/2009 12:06 PM LI
Selected 0 files, 0 bytes Total 103 files, 7,441KB 00
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Multi-pin Wake-up
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Multi-pin Wake-up

= Connect a USB Mini-B Cable to the
USB JTAG connector on the SP601
board

“w’y \ — Connect this cable to your PC

& XILINX.



Multi-pin Wake-up

* This test will involve removing the Suspend Jumper, seen below

— In this design, when an internal FPGA condition occurs and the suspend
jumper is in place, suspend is initiated

— The FPGA condition is when the two bit counter reaches “11”

& XILINX.



Multi-pin Wake-up

= Run xmd to download the Bitstream file

— The xmd.ini file will enter the required download commands

cd sp601_standalone_apps\multi_pin_wake up
xmd

¢ Command Prompk

Microzoft Windows XP [Version 5.1.268081
C(C>» Copyright 1785-2881 Microsoft Corp.

Ciwrod spbfl_standalone_apps~multi_pin_wake_up

Ciwzpbll_standalone_appssmulti_pin_wake_upxmd

Note: Suspend jumper can be on or off during programming & XILINX.



Multi-pin Wake-up

= |Install a jJumper on J14

= The Counter LEDs continues to “11” and then
stops counting (DS11 & 12)

= The Awake LED goes out

|
V
SW7

)

: ': :: ° e
_-.___’E!jcza,«

|
.U,)DIO BUTTON3
Cw-
[ —

; 0514

AWAKE DS8
'i-RBS

7>R18

|J14

SUSPEND

is USER_CLOCK

'OUIIINU
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Multi-pin Wake-up

= Remove the jumper on J14
* The Awake LED comes on
* The Counter LEDs resume counting at “11”

AWAKE . DS8
. -f_f_L"*.:.RBB

TR 18

J14
SUSPEND

& XILINX.



GPIO Header Loopback Test
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Embedded Processor Design

* The provided embedded reference design is supported “as is”
— Please refer to the click through license agreement

= Embedded reference design has been verified on the SP601
Evaluation Kit

— Design consists of Early Access IP
— Design may change in subsequent releases
= The reference design will allow users to:
— Re-build and verify functionality on the SP601 evaluation kit

& XILINX.



SP601 MicroBlaze Hardware

= The SP601 MicroBlaze SP601 MB
Design Hardware includes: System
DDR2 (128MB)
— DDR2 Interface (128 MB)
— BRAM —

ENET

— External Memory Controller (EMC)
« Flash Memory

— Networking

— UART

— Interrupt Controller

— GPIO (HDR Pins, IIC, LEDs)
— PLB Arbiter

— SPI L5 vac I

UART

GPIO

BRAM

=]

— IC

TIMER

INTC I

& XILINX.



GPIO Header Loopback Test

= Connect two USB Type-A to Mini-B
cables to the USB JTAG and UART
connectors on the SP601 board

— Connect these cables to your PC

& XILINX.



GPIO Header Loopback Test

= Connect jumpers across J13 as shown here

& XILINX.



GPIO Header Loopback Test

= Do not connect any jumpers across pins 9, 10, 11, or 12
— These pins are connected to power and ground

2 GPIO HDRO o o GPIO HDR4 2
= W= W= u

2 GPIO HDR1 o ° GPIO HDR5 2
= W= W= u

1 5o 2

2 GPIO HDR2 o 3 4 o GPIO HDRG6 2

. N MM'—‘ 5 o]0 6 — MM [§] .
(o] o)

2 GPIO HDR3 o 7 8 o GPIO HDR7 3
. o MH q o|o 10 — WW o~ .
T1°0h
o|0o
Jl3

L

vCce3v3
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GPIO Header Loopback Test

= Board Power must be on before starting Tera Term

= Start the Terminal Program
— Select your USB Com Port
— Set the baud to 9600

=10 x|
File Edit Setup Control ‘Window Help
x -
Port: COM?2 - oK
Baud rate: IHEI]I] 'I
Data: IB bit "I Cancel
Parity: Inune *I
Stop: [1 bit - el
Flow control; Inune 'I
Transmit delay
|7 II] msecichar II] msecfline ;|

& XILINX.

Note: Tera Term may need to be restarted if board power is cycled



GPIO Header Loopback Test

= Run xmd to download the Bitstream and ELF file

— The xmd.ini file will enter the required download commands

cd sp601_standalone_apps\gpio_hdr\ready for_download
xmd

¢ Command Prompk

Microzoft Windows XP [Version 5.1.268081
C(C>» Copyright 1785-2881 Microsoft Corp.

Ciwrod spbfl_standalone_appssgpio_hdrsready_for_download

C:wspbll_standalone_appssgpio_hdrsready_for_download>xmd

& XILINX.



GPIO Header Loopback Test

= The test results will appear in the terminal window

freeeey

I Tera Term - COM2 ¥T =10 x|

File Edit Setup Control ‘Window Help

PIO_HDR:

Starting GPI0O Loopback Urite and Read Tests :j

Place jumpers acroszsz GPIO_HDR pins bhefore starting test
onnect pins: 1-2, 3—4, 5-6, 7-8 for test

PIO_HDR:
PIO_HDR:
PIO_HDR:
PIO_HDR:

PIO_HDR:

Writing and Reading all @'z — PASSED
hriting and Reading all 1's — PASSED
Writing and Reading BxA — PASSED
hriting and Reading 8x5 — PASSED

Completed GPIO Loophack Write and Read Tests

& XILINX.



Compile SP601 GPIO Header Loopback Design

& XILINX.



Compile SP601 GPIO Header Loopback Design

w Zilinx Platform Studio - C:hsp601_standalone_apps'gpio_hdr' system.xmp - |EI|£|
- 2
The G PIO Header File Edit “iew Project Hardware | Software  Device Configuration  Debug  Simulation  'Window  Help
] P 1 t i o
Des i g n can be rojec 71 Software Platform Settings

PlatFarm Assign Default Drivers

Compiled with EDK [= Project Files

Il Cenerate Libraries and BSPs

-~ MHS File; syskem.mhs
. - M55 File: swstem.mss a _— -
m O pe n XPS p roj ect - LICF Files datafsystem.ucf e &d.d Software .ﬁ.pp-ulu:a.tu:un Project. ..
- MPACT Command File: etc/dow 25 Build all User Applications
H - Implementation Options File: et ;
<des I g n path >\ - Bikgen Options File: ekcfbitgen.. et Brogram Size
. =} Project Options ] Generate Linker Script...
g p | O h d l'\ - Device: xchslx16csg3zg-2
- - Metlist: TopLevel g Zlean Libraries
S Stem xXm - Implementation: XPS CxFlow)
y = p - HOL: Yerilog % Clean Programs
-~ 5im Model: BEHAYIORAL 2 Clean Software

= Generate the  Design Summary
libraries needed to

create the bitstream
— Select Software —»

Generate Libraries
and BSPs (1)

q | )

Project I Applications I IF Catalu:ugl

Generate Libraries and Drivers

'y

& XILINX.




Compile SP601 GPIO Header Loopback Design

= w Zilinx Platform Studio - C:hsp601_standalone_apps'gpio_hdr' system.xmp - |EI|£|
. -
Com pl Ie the File Edit “iew Project Hardware IM Device Configuration  Debug  Simulation  WWindow  Help
Softwa re Praject EF Software Platform Settings. ..
PlatFarm Assign Default Drivers

Ap p I | catl ons an d =l Project Files Ubc enerate Libraries and B3Ps

- MH3 File: syskem.mhs

- M35 File: Lerm., = A .
create th e - Uer F:I:: ?‘;;;;Zﬁmucf 1e] Add Software Application Praject. .

T el ey et Build All User Applications

a p p I i cati o n E L F fi Ies - Implementation Options File: ek

. ) - ) ek Program Size
- Bitgen Options File: etcfbibgen..

- Project Options el Generate Linker Script. ..
- Se|eCt SOftwa re - - DiEvice: xceslklacsgszd-2
. - Metlist: TopLevel g Zlean Libraries
Build All User - Lﬁ%ﬁ;ﬁiﬂm: #PS (XFlow) =5 Clean Frograms
App| ications (1 ) - 5im Model: BEHAVIORAL 2 Clean Software

- Design Summary

q | )

Project I Applications I IF Catalu:ugl

'y

& XILINX.
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Compile SP601 GPIO Header Loopback Design

w Zilinx Platform Studio - C:hsp601_standalone_apps'gpio_hdr' system.xmp = |0 il
- = ]
C reate the h ardwa re File Edit Wiew Project | Hardware Software Device Configuration Debug  Simulation  Window  Help
- Ll P . t .
design, system.bit, o= Big Cenerate lietizt
. PlatFarm
located in = Project Files
- MHS File: system.m 3§> Create or Import Peripheral. ..
1 H -~ M55 File: svskem.m: ,
< p rOJ ect d ire cto ry> - LICF Files datafsyet Corfigure Coprocessat, .,
. . - IMPACT Command F Check and Wiew Core Licenses. ..
/implementation - Inplementatian Opt

- Bitgen Options File: 818, Clean Metlist

— Select Hardware — |~ " tce wctmiscs 2 deantts
Generate oot o A Sloan Hardnare
1 ierilo
Bitstream (1) ;'i?nLMEEEI:gBEHMIORAL

- Design Summary

q | )

Project I Applications I IF Catalu:ugl

Generate Bikstrean )JF:

& XILINX.




Compile SP601 GPIO Header Loopback Design

= |Init memory
with the Bootloader
Application ELF

— Update the bitstream
(download.bit) with
the bootloader ELF
(executable.elf)

— Select Device
Configuration —»
Update
Bitstream (1)

w Hilinx Platform Studio - C:'sp601_standalone_apps',gpio_hdr' system.Hmp ;lglﬂ
File Edit “iew Project Hardware Software m Debug  Simulation  WWindow  Help

Project ++ [0 & X5

Flatform EE‘ Ciowenload Eitstream

=} Project Files = Program Flash Mermary

-~ MHS File; syskem.mhs

- M55 File: swstem.mss

- IJCF File: data)syskem,ucf

- IMPACT Cammand File: etcfdownload . crd
- Implementation Options File: etcffask_runkir
- Bikgen Options File: etcfbibgen.ut

=} Project Options

- DiEvice: xceslklacsgszd-2

- Metlist: TopLevel

- Implementation: XPS (xFlow

- HOL: Merilag

- 5im Maodel: BEHAYIORAL

- Design Summary

q | )

Project I Applications I IF Catalu:ugl

IUpdate bitskream with software program information )Jﬁ'

& XILINX.



Download SP601 GPIO Header Loopback Design
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Download SP601 GPIO Header Loopback Design

= Add a second USB Type-A to
Mini-B cable to the USB JTAG
connector on the SP601 board

— Connect this cable to your PC

1 -'i“/j
o, //‘/u
Ny

& XILINX.



Compile SP601 GPIO Header Loopback Design

= w Zilinx Platform Studio - C:hsp601_standalone_apps'gpio_hdr' system.xmp - |EI|£|
- 2
Down I oad B ItStream Fil=  Edit ‘iew Project Hardware Software Im Debug  Simulation  Window  Help
. Project [ & X ¥ Update Bitstream
— Select Device
Plakform EE‘
Conflg u I'atlon —> =} Project Files = Program Flash Memary
- MHS File: system.mhs
- M55 File: swstem.mss
Down Ioad - IJCF File: data)syskem,ucf
: - IMPACT Cammand File: etcfdownload . crd
B ItStream ( 1 ) - Implementation Options File: etc/fast_runtir

- Bikgen Options File: etcfbibgen.ut
=} Project Options

- DiEvice: xceslklacsgszd-2

- Metlist: TopLevel

- Implementation: XPS (xFlow

- HOL: Merilag

- 5im Maodel: BEHAYIORAL

- Design Summary

4| | i
Project I Applications I IP Catalog I
Download Bitstream to the FPGA ),.-3'

& XILINX.




Download SP601 GPIO Header Loopback Design

w Zilinx Platform Studio - C:hsp601_standalone_apps'gpio_hdr' system.xmp - |EI|£|
- 2
Down I oad the File Edit “iew Project Hardware Software Device Configuration | Debug  Simulation  'Window  Help
Syste m M on ito r Project 07 = Debug Configuratian, ..

Plakform ﬁ %MD Debug Options. ..

ELF with XMD = Project Files = L
- MH3 File: syskem.mhs
- M55 File: system.mss . Launch Software Debugger...

- Se|eCt Debug —> - IJCF File: data)syskem,ucf
- IMPACT Cammand File: etcfdownload . crd
Lau n Ch XM D ( 1 ) - Implementation Options File: etcFast_rankic

- Bikgen Options File: etcfbibgen.ut
=} Project Options

- DiEvice: xceslklacsgszd-2

- Metlist: TopLevel

- Implementation: XPS (xFlow

- HOL: Merilag

- 5im Maodel: BEHAYIORAL

- Design Summary

| | i
Project I Applications I IP Catalog I
Start XMD A

& XILINX.




Download SP601 GPIO Header Loopback Design

= The first time XMD runs on a

project, the XMD Debug o
Options must be set £ Simulator * Hardware £ Stub

On-Chip Hardware debugging using MDM peripheral owver JTAG cable

Processor: microblaze_D architecture: MicroBlaze

JTAG Properties Adwvanced Options |

Read-Cnly Merory Addr: I Size (in Hex: I

< Platform Studio x|

\i) Flease set the %MD Debug Options in Debug-=xMD Debug Options before running xmd

0].4

K Cancel Help

& XILINX.



Download SP601 GPIO Header Loopback Design

= XMD opens and connects to the processor, using the defaulit
options

Version
Optimization Performance
Interconnect

Mo of PC Breakpoints

Mo of Read AddesData Watchpoints...@

Mo of Write Addr-Data Watchpoints..A
Instruction Cache Support on
Inztruction Cache Basze Address Bx58800008
Instruction Cache High Address BxSEFFEEf
Data Cache Support on

Data Cache Baze Address @x50000000
Data Cache High Address BxSMEEEET
Exceptions Support

FPFU Support

Hard Divider Support

Hard Multiplier Support on — (Mul3Z>
Barrel Shifter Support

MER clr-set Instruction Support....on

Compare Instruction Support

Data Cache Write—-back Support

Connected to "mb" target. id = 8
Starting GDB zerver for "mh" target C(id = B> at TCP port no 1234
MDD

& XILINX.



Download SP601 GPIO Header Loopback Design

* To execute a memory read, type
mrd 0x00000000

* This will read the memory address at the reset vector; the value
should be 0xB8000000 as shown below

e De\MILINN_L.68.3.0\EDK\ bin\nt\xbash.exe

Mo of PC Breakpoints

Mo of HRead AddrsData Watchpoints...

Mo of Write AddesData Watchpoints..
Instruction Cache Support

Instruction GCache Base Address Ax580800000
Instruction Cache High Address.....0x5PFFEff
Data Cache Support on

Data Cache Base Address Bx5A0ABRAA
Data Cache High Addre e BNSRPEFEEET
Exceptions Support.... -..off

FPU Support ...off

Hard Divider Support of f

Hard Multiplier Support on — “Mul32>»
Barrel Shifter Support of f

MER clrsset Instruction Support....on

Compare Instruction Support

Data Cache Write—hack Support

Connected to “mh" target. id = @
Starting GDB server for "mh" target (id = B at TCP port no 1234
AHMD: mrd BxBERBEREEA

a: BEAORAGA

A MD::

& XILINX.



Download SP601 GPIO Header Loopback Design

* Download and run the System Monitor ELF file:
dow hello_gpio_hdr/hello_gpio_hdr.elf
con

= De\NILTND_L.68.3.0\EDK\ bin\nt\xbash.exe

"Ml dow hello_gpio_hdr-hello_gpio_hdr.elf

System Reset .... DOME

Downloading Program — hello_gpio_hdrshello_gpio_hdr_elf
section. .vectors.reszet: BxB08000000-0xA0000007
section, .vectors.su_exception: BxA0000008-0x0000BEBF
section, .vectors.interrupt: BxAA0AAA1A-BxA0AAAA17
section, .vectors.hw_exception: BxB0000020-0x0000002%7
gsection,. .text: Bx50000000-0x50080175%h
section, .init: Bx5880175c—-0x5880177f
zection, .fini: Bx508001780-0x500017h
section, .ctors: Bx5800179c—H0x58001%7a3
gsection,. .dtors: Bx500017a4-0x500017ah
section, .rodata: Bx500017ac-Bx50001edl
gsection,. .data: Bx50001edB-Ax50002063
section, .eh_frame: Bx50002064-8x50002067
section, .Jjor: Bx5H002068-0x5000206h0
section,. .bssz: Bx5O0B2070-0x500820a3
section, .heap: Bx500020a4-8x500030a3
section, .stack: Bx580030a4-0x500040a47

Setting PC with Program Start Address BxB0A000AHA

AMD:: con
Info:Processor started. Type “stop" to stop processor

RUNNIHNG XMD::

& XILINX.



Download SP601 GPIO Header Loopback Design

= The test results will appear in the terminal window

_ ol x
File Edit Setup Control ‘Window Help
PIO_HDR: Starting GPIQ Loophack Write and Head Tests j
Place jumpers acroszsz GPIO_HDR pins bhefore starting test
onnect pins: 1-2, 3—4, 5-6, 7-8 for test
PIO_HDR: Writing and Reading all B‘'s — PASSED
PIO_HDR: UWriting and Reading all 1's — PASSED
PIO_HDR: Writing and Reading BxA — PASSED
PIO_HDR: UWriting and Reading Bx% — PASSED
PIO_HDR: Completed GPIO Loopbhack Write and Read Tests

& XILINX.
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References

= SP601 Documentation
— SP601 Hardware User Guide
http://www.xilinx.com/support/documentation/boards and kits/ug518.pdf

= Spartan-6
— Spartan-6 Family Overview
http://www .xilinx.com/support/documentation/data sheets/ds160.pdf
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http://www.xilinx.com/support/documentation/data_sheets/ds160.pdf

Documentation
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Documentation

= Spartan-6
— Spartan-6 FPGA Family
http://www .xilinx.com/products/spartan6/index.htm

= SP601 Documentation

— Spartan-6 FPGA SP601 Evaluation Kit
http://www.xilinx.com/products/devkits/[EK-S6-SP601-G.htm

— SP601 Getting Started Guide
http://www.xilinx.com/support/documentation/boards and_Kkits/ug523.pdf

— SP601 Hardware User Guide
http://www.xilinx.com/support/documentation/boards and Kkits/ug518.pdf

— SP601 Reference Design User Guide
http://www.xilinx.com/support/documentation/boards and Kkits/ug524.pdf
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