PN Y EG Application Note

Start-up of the phyCORE-ARM7/AT91
Development Kit (PCM-014)

This Application Note provides instructions on how to run an example
program on the phyCORE-ARM7/AT91, mounted on the PHYTEC
Development Board, in conjunction with the freeware
OCD-Commander utility program and the PHYTEC JTAG adapter
(JA-001).

Please refer to the phyCORE-ARM7/AT91 hardware manual for
gpecific information on such board-level features as jumper
configuration, memory mapping and pinout.

1 System Description

1.1 Hardware Description

The following hardware components are necessary for start-up of the
phyCORE-ARM7/AT9L:

* phyCORE-AT91M55800A with 2.0 mm JTAG connector at X2
(part number PCM-014-23111-D)

* Development Board HD200 5V (PCM-997-V 2)
* 5V DC power supply
o JTAG Adapter (JA-001)

» JTAG-Emulator Adapter (JA-002)
o pardlel DB-25 cable

All hardware components are included in the phyCORE-ARM7/AT91
Development Kit, for example KPCM-014-23111-D.
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1.2 Software Description

This Application Note for the phyCORE-ARM7/AT91 requires the
following software tool:

» Macraigor OCD-Commander

This freeware program can be found on the phyCORE-ARM7/AT91
Tool-CD (included in the Rapid Development Kit) under
\Tools\OCD Commander. It is aso downloadable at
WWW.macrai gor.com.

2 Getting Started
2.1 Interfacing the phyCORE-ARM7/AT91 to aHost-PC

Connecting the phyCORE-ARM7/AT91, mounted on the
Development Board, to your computer is simple:

* If the phyCORE module is not aready pre-installed, mount it pins-
down onto the Development Board’s receptacle footprint (X6) as
shown in the figure below. Ensure that pin 1 of module, designated
by the hash stencil mark, matches pin 1 of the receptacle on the
Development Board.

Ensure that there is a solid connection between the module’s pins and
the Development Board receptacle. Also take precautions not to
damage the connectors when the phyCORE is removed from and
inserted onto the Development Board.
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e Ensure proper jumper settings on the phyCORE Development
Board as shown in Figure 1.
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Figurel:  Default Jumper Settings of the phyCORE Devel opment
Board HD200 with phyCORE-AT91M55800A

e Connect the PHYTEC JTAG-Emulator Adapter JA-002 adapter to
the phyCORE-AT91M55800A module by putting the receptacle
connector X3 on JA-002 onto pin header rows X2 on the
phyCORE module. Make sure that pin #1 (denoted by the hash
stencil mark on the PCB) of X3 on JA-002 is correctly connected
to pin #1 on JTAG connector X2 (black pad on the connector side
of the PCB, refer to Figure 2) of the phyCORE-AT91M55800A.
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JTAG-Connector X2

Figure2:  JTAG Connector X2 on the phyCORE-AT91M55800A (Bottom View)

* Now plug the 20-pin connector (2.54 mm spacing) at the end of the
JTAG adapter (JA-001) flat band cable into connector X2 on the
JA-002 adapter. Make sure that pin 1 (red cable) of the JA-001
flat-band cable is correctly attached to pin 1 of the header
connector at X2 of JA-002.
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Figure3:  JA-001 and JA-002 Connected to the phyCORE Module

* Connect the 25-pin end of the JTAG adapter (JA-001) to the
parallel port of your host-PC using the included DB-25 cable.

» Make sure that the mode of the parallel port on your host-PC is set
to 'EPP. Configuration of the EPP mode must be done in the BIOS
setup of the host-PC by selecting the <F1> function key! while the
operating system is booting up.

1.  The function key used to enter the System BIOS depends on the target computer system.
Please consult your User’s Manual for details.
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Thiswill result in appearance of the following BIOS menu prior to
start-up of Windows:

BIOS Configuration Main Menu
Select a Menu

System Information
Video Information
Disk Drives
>Input/Output Ports
Power Management
Startup Options
Model Information
Date and Time
Advanced Options

111/ ] -/<CR>/<TAB> to seect or <PgUp>/<PgDn>/+/- to modify
<ESC> to return to Main Menu

Use the up t+ and down | arrows on your keyboard to select
"Input/Output Ports' using the <ENTER> key.

This advances you to the "Input/Output Ports' menu. Depending
on the version of BIOS instaled on your host-PC, this window
should appear similar what is shown below. Use the up *+ and
down | arrows on your keyboard to select "EPP" or "Enhanced
Parallel Port" under the parallel port. This will configure your
parallel port for bi-directional communication, which is required to
operate the phyCORE-ARM7/AT9l target hardware using the
JA-001 Wiggler circuitry and the OCD-Commander tool.
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Input/Output Ports Menu
Serial Port [Enable]
Base Address Pooxxx]

IRQ Pooxx]
Parallel Port [Enable]
Base Address Pooxxx]

IRQ [0000q
Operation Mode [ EPP ]

ECP DMA Channel [-]
Note:

There are three standard parallel port settings supported in BIOS. The
default value is Normal (SPP), which is the slowest transfer mode
designed for output communication (such as to a printer). There are
two faster bi-directional modes available - the ECP (Extended
Capabilities Port) and EPP (Enhanced Parallel Port) modes. ECP uses
the DMA protocol to achieve data transfer rates of up to
2.5MBit/s and provides symmetric bi-directional communication.
EPP uses existing paralel port signas to provide asymmetric bi-
directional communication and is required by most programming
devices that frequently switch input/output directions.

» Select the <ESC> key as required to exit out of the BIOS menu
structure and resume boot-up of Windows.
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e Using the included 5V DC power adapter, connect the power
socket X1 on the phyCORE module to a power supply (refer to
Figure 4 for the correct polarity).

Polarity: -- +

\
x Center Hole =
+5 VDC A
‘ :]/ > 500 mMA 1.3 mm —:@_3-5 mm

GND

Figure4:  Power Connector

* The red power LED D2, located next to the power socket at X1,
should light. This indicates that proper voltage is supplied to the
phyCORE / Development Board combination (which is also
referred to as "target hardware" within this document).

The phyCORE-ARM7/AT91 should now be properly connected via
the Development Board to a host-PC and power supply. You are now
ready to use the OCD-Commander to establish communication
between the host-PC and target hardware.

2.2 Installing the OCD-Commander Software

The Macraigor Systems OCD-Commander is a freeware utility
program used for downloading application code to a target hardware
platform and demonstrating basic debugging features. This softwareis
included on the Tool-CD accompanying the
phyCORE-AT91M55800A Rapid Development Kit or can be
downloaded at www.macraigor.com.

* Insert the PHYTEC Tool-CD into your host-PC's CD-ROM drive,
* Browseto the\Tools\OCD_Commander folder.
* Runtheocd dbgr.exe program.
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» Thefollowing pop-up window will appear.

InstallShield Self-extracting EXE =]

This will install OCD Cammander. Da wou wish ko conkinue?

e Click on Yesto continue install ation.

* The OCD Commander Setup installation wizard will start and the
following Wel come window will appear:

X

YWelcome to the DCD Commander Setup program.  Thiz program
will inztall OCD Commander an your compriker.

[t iz gtrongly recammended that you exit all Windows programs
before minning thiz Setup program.

Click Cancel to quit Setup and then cloze any programs pou have
running. Click Mest to continue with the Setup program.

WARMIMG: This program iz protected by copyright law and
international treaties.

IInautharized repraduction ar distribution of this pragram, or any
partion of it, may rezult in zevere civil and criminal penalties, and
will be prozecuted to the maximum extent pozsible under |aw.

Cancel |

e Click on Next and follow the instructions given in the setup
windows.
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» At the end of the software installation you will be prompted to
restart your computer. Make sure al other applications are shut
down and restart your system.

Setup Complete

Setup haz finizhed copuing files b0 pour computer.

Before pou can uze the pragram, you must restart Windows ar
your computer.

% es, | want to restart my computer now.

£ Mo, | will restart my computer later,

Remove any dizks from their drives. and then click Finish to
complete setup.

< Back I Finizh I

You have now successfully installed the OCD Commander on your
computer.
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2.3 Launching the OCD-Commander

» Reset the target hardware by pressing the Reset button at S2 on the
Development Board. Release the button after holding it for one or
two seconds.

Note:

Failure to reset the target hardware prior to connection with the
OCD-Commander tool will result in incorrect operation!

» Launch the OCD-Commander. Starting this utility program should
result in the following terminal window:

0CD Commander [c] 2000 Macraigor Systems

File Defaultz Command: Help

eset | step | oo | halt | regs | cpu | status | tMacio | |
This FREEWARE application shows basic ON-CHIP debug.
It is for use with MACRAIGOR SYSTEHMS interfaces.
For FASTER Interfaces and more, see our web site:
Wy _macraigor .com

Quick Hints:
1. All parameters HMUST be separated by spaces
2. Hex values start with 8z or $
3. To fForce decimal, end value with T
4. All numbers should start with 8..9
5. ALWAYS look at the HINT BAR on bottom of screen
6. Type HELP for list of commands

Examples:

GPR 1 = 821234 ;sets GPR 1

PC = $8FFDB200 ;sets PC

BYTE 8x600008 ;shows byte value at location

WORD Bx60000 = $0123 ;urites a word value

Command

STATUS 7 ‘wigaler on LPT 1 T:ARM:ARM s ‘
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The CONNection Dialog...window should also appear when starting

the OCD-Commander. If this window does not appear automaticaly,

it can be invoked using the Commands pull-down menu. All
commands can be accessed from the top of the OCD-Commander
window; either via pull-down menus or by clicking the available
buttons ("reset", "step”, "go"... "macro"). Additional status display
bars will appear below th€ommand field providing information
about the current connection and target system.

» Set the following connection parameters within @@NNection
Dialog... window:
"ARM" and "TARM7xx" as Target Processor
"Wiggler" as the OCD-Interface Device

"2" as OCD Soeed
CONNection Dialog ... |
T arget Processor: OCD Interface Device:
[2RM =l |wiagler =]
|ARM 7 |

—Speed

—hultipl Part number—— Eaud |3a4|:||:| VI
r
.-*-.DDI R OCD Speed IE

—Ethemet Addresses

[~ Start with Logging an
¥ Pop-up &P emars

X Cancel |

» Also ensure that the correct paralel port parameter is selected for
your system. This example uses LPT port #1.
* Click OK to save these settings.

| e s |192.1se.1.1nn
Fart: |-||:||:||:|

You should now have a connection to the ARM7 target hardware.
Confirm this by looking at the "Target Status' panel at the bottom of
the OCD-Commander window, which should indicate that "Wiggler
on LPT1" communication has been established.
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Click the "Macro" button on the top of the OCD-Commander
window. A new dialog box will appear. This enables you to select
a macro to configure the applicable Chip Select and other registers
of the AT91M55800A that populates the phyCORE-ARM7/AT91
with the correct values and wait states required for the demo
programs provided by PHYTEC.

Select the "AT91M55800A" macro located in the:
./ToolgOCD_Commander/Macro/ folder on the included
PHY TEC Tool-CD.

Lok jr: |ﬁ Macroz j ﬁl

File name: AT 31M555004 Open |
Filez of type: Imau:n:us [*.mac] j Canizel |
o

The macro will automatically load and yield the following in the
OCD-Commander terminal window. Loading and execution of the
macro can be viewed in the center portion of the OCD-Commander
window, which is a terminal program that displays communication
between the host-PC and PHY TEC target hardware.
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=131 %]

File Cefaults Commands Help

reset | step | oo | hal | regs | cpu | status | Macra | |
>Req 2 = Bx00 -
>Req 3 = ox068
>Req 4 = Ox08
>*Reg 5 = Bx00
>Req 6 = Bx88
>Req 7 = 6x68
>Req 8 = ox08
>Req 9 = Ox08
>*Reqg 18 = 0x88
>Reqg 11 = B8x68
>Req 12 = Bx08
>Req 13 = Bx00
>Req 14 = Ox00
>Req 15 = Ox00

>word OxffefdB2y = 6x18
>word OxffefBfon = 8x61002529
>word OxffefB004 = Bx04O034A5

>,Init CSR2 Register
UHKHOWN COMHAND
>word BxXffeddons
>word BxffeBdBp2a
»endian little
Little Endian set for WORD and DASH commands

0x20803431
8= 61

[4]

rCommand

endian 1little

Little or Big |

| in DEBLUG | “wiaaler on LPT 1 ‘ T:ARM P

The "endian little" message will appear in the Command field. This
refers to how binary values are represented. All processors must be
designated as either big endian or little endian. A "little endian”
representation (used by Intel processors and many others) has a
multibyte integer value with its least significant byte stored at the
lowest memory address (little end first). A "big endian" representation
(mostly used by Motorola processors), on the other hand, places the
most significant byte at the lowest memory address. The ARM7 -
compatible AT91M55800A - processor uses “little endian”
representation.

After running the phyCORE-specific macro you are now ready to
download a machine-readable *.€lf file to the target hardware from
your host-PC using the JTAG connection.
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e Now click on the Commands pull-down menu and select
Download.

* A new dialog box will appear. Here you can choose an object file
for download.

* Navigate to the folder
PCM-014\Examples\HighTec_Gnu\RAM\BIinky\objsn on the
PHY TEC Tool-CD and select the Blinky.€elf file for download.

Laoak in: Ia objzr j ﬁl

TEinky

File name:  [Blinky Open |
Files of type:  [EN, S-records [*519," elf".out] =] Caricel |

[ Open a3 rzad-only

» Click on the Open button to start the download of the Blinky
application.

* Download of the file can be viewed within the terminal window.
Successful download of the Blinky.elf file will result in the
following text appearing in the terminal window.

>DOMNNLOCAD

PC set to starting address 0x04000060
Blinky.elf: downloaded 5692 bytes in 0 mnutes,
1. 264 seconds

0 PHYTEC Technologie Holding AG 2003
Europe: Support Hotline: +49 (6131) 9221-31 e http://www.phytec.de
North America: Support Hotline: + 1-800-278-9913 e http://www.phytec.com

LAN-026e 2 15/16



PN Y EG Application Note

Please note that the download time will differ from system to system.

I]CD Commander  [c] 2000 Macraigor Systems

File Defaultz Command: Help

resetl stepl go | halt | regsl Cpu | statusl Macro | |
> [
»;Init CSR8 Register

>word OxffeB0000 = 0x01002529

>

>;Init CSR1 Register

>word BxffeBBboL = BxOLOB3LAS

>

>,Init CSR2 Register

Unknown command

Jword @xffefBoBg = O0x20083431

>

»;Remap Command

>word BxffeBBae2e = Bzol

>

>;Supporting little endian format
rendian little

Little Endian set for WORD and DASH commands
>

>

>DOWHLOAD

PC set to starting address Bx 84000868
Blinky.elf: downloaded 5692 bytes in @ minutes, 1.264 seconds

i~ Command
DOWNLOAD

DOWMLOAD download filename |

| in DEBLG | Wiggler on LPT 1 | 1:ARM:ARM Frmx |

e Click on the "go" button a the top of the OCD-Commander
window to execute the Blinky.elf demo file that has been
downloaded to the target hardware. Proper execution of the demo
program will turn the programmable LED D3 on and off at regular
intervals.

To get help, type 'help’ in the command line of the OCD-Commander
and press <Enter>. Clicking on other commands such as "reset”,
"step” and halt enables debugging of the code.
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