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1 Introduction

Target System Target System

MPC MPC
5xx8xx! 5xx8xx

BDM Interface

|
‘ BDM Interface

BDI2000 PC Host BDI2000

Nucleus

RS232 Ethernet (10 BASE-T)

N

The BDI2000 adds Background Debug Mode features to the Nucleus debugger environment from
Mentor Graphic’'s. With the BDI2000, you control and monitor the microcontroller solely through the
stable on-chip debugging services. You won’t waste time and target resources with a software ROM
monitor, and you eliminate the cabling problems typical of ICE’s. This combination runs even when
the target system crashes and allows developers to continue investigating the cause of the crash.
A RS232 interface with a maximum of 115 kBaud and a 10Base-T Ethernet interface is available for
the host interface.

The configuration software is used to update the firmware and to configure the BDI2000 so it works
with the Nucleus debugger.

1.1 BDI2000

The BDI2000 is a processor system in a small box. It implements the interface between the JTAG
pins of the target CPU and a 10Base-T Ethernet / RS232 connector. The firmware and the program-
mable logic of the BDI2000 can be updated by the user with a simple Windows based configuration
program. The BDI2000 supports 1.8 — 5.0 Volts target systems (3.0 — 5.0 Volts target systems with
Rev. B).

© Copyright 1992-2005 by ABATRON AG V 1.00
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2 Installation
2.1 Connecting the BDI2000 to Target

The cable to the target system is a ten pin flat ribbon cable. In case where the target system has an
appropriate connector, the cable can be directly connected. The pin assignment is in accordance with

the Motorola specification.

In order to ensure reliable operation of the BDI (EMC, runtimes, etc.) the target cable length must not
exceed 20 cm (8").

«Rev. A» is the first BDI2000 version, produced until June 1999
Target System

9
4
UL < Target Connector

N—E =

>
EENE
1-VFLSO
10 2 - SRESET
3 - GROUND
4 - DSCK
5 - GROUND
6 - VFLS1
TRGT \4 BDI MAIN 7 - HRESET
9 1 8 - DSDI
PY ceces 9 - Vcce Target
? 00 T 10 - DSDO
10 2

The green LED «TRGT» marked light up when target is powered up

Rev B/C

Target System

1 9
Ll
p [REIEIE < Target Connector
EEE
T T 1-VFLSO
2 10 2 - SRESET
3 - GROUND
4 - DSCK
5 - GROUND
6 - VFLS1
TRGT € TarcETA 7-HRESET
9 1 8 - DSDI
et 9 - Vcc Target
o cecee 10 - DSDO
? ?
10 2

The green LED «TRGT» marked light up when target is powered up

For BDI MAIN / TARGET A connector signals see table on next page.

© Copyright 1992-2005 by ABATRON AG V 1.00



b

BDM interface for Nucleus™ Debugger, BDI2000 (MPC5xx/8xx) User Manual

5

BDI MAIN / TARGET A Connector Signhals:

Pin

Name

Describtion

VFLSO

These pin and pin 6 (VFLSL1) indicate to the debug port controller whether or not the MPC
is in debug mode. When both VFLSO0 and VFLS1 are at "1", the MPC is in debug mode.

SRESET

This is the Soft-Reset bidirectional signal of the MPC8xx. On the MPC5xx it is an output.
The debug port configuration is sampled and determined on the rising-edge of SRESET
(for both processor families). On the MPC8xx it is a bidirectional signal which may be driven
externally to generate soft reset sequence. This signal is in fact redundant regarding the
MPC8xx debug port controller since there is a soft-reset signal integrated within the debug
port protocol. However, the local debug port controller uses this signal for compatibility with
MPC5xx existing boards and s/w.

3+5

GND

System Ground

DSCK

Debug-port Serial Clock
During asynchronous clock mode, the serial data is clocked into the MPC according to the
DSCK clock. The DSCK serves also a role during soft-reset configuration.

VFLS1

These pin and pin 1 (VFLSO0) indicate to the debug port controller whether or not the MPC
is in debug mode. When both VFLS0 and VFLS1 are at "1", the MPC is in debug mode.

HRESET

This is the Hard-Reset bidirectional signal of the MPC. When this signal is asserted (low)
the MPC enters hard reset sequence which include hard reset configuration. This signal is
made redundant with the MPC8xx debug port controller since there is a hard-reset com-

mand integrated within the debug port protocol.

DSDI

Debug-port Serial Data In
Via the DSDI signal, the debug port controller sends its data to the MPC. The DSDI serves
also a role during soft-reset configuration.

Vcc Target

1.8-5.0V:

This is the target reference voltage. It indicates that the target has power and it is also used
to create the logic-level reference for the input comparators. It also controls the output logic
levels to the target. It is normally fed from Vdd 1/O on the target board.

3.0 - 5.0V with Rev. A/B :
This input to the BDI2000 is used to detect if the target is powered up. If there is a current
limiting resistor between this pin and the target Vdd, it should be 100 Ohm or less.

10

DSDO

Debug-port Serial Data Out

DSDO is clocked out by the MPC according to the debug port clock, in parallel with the
DSDI being clocked in. The DSDO serves also as "READY" signal for the debug port con-
troller to indicate that the debug port is ready to receive controller's command (or data).

Mention of sources used: MPC860ADS User’'s Manual, Revision A

Enhanced Debug Mode Detection:

For MPC8xx and MPC555 targets, debug mode (Freeze) detection also works when the BDM con-
nector pins VFLSO and VFLS1 are not connected to the target. If not connected to VFLSX, this BDM
connector pins should be left open or tied to Vcc. The BDI uses the following algorithm to check if the
target is in debug mode (freezed):

BOCOL PPC Tar get Freezed(voi d) {

if ((VLSO '=1) |
read debug
if (status

el se

(VFLSO !'= 1)) return FALSE
port status;
== freezed) return TRUE

return FALSE;

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.1.1 Changing Target Processor Type

Before you can use the BDI2000 with an other target processor type (e.g. CPU32 <--> PPC), a hew
setup has to be done (see Appendix A). During this process the target cable must be disconnected
from the target system. The BDI2000 needs to be supplied with 5 Volts via the BDI OPTION connec-
tor (Rev. A) or via the POWER connector (Rev. B/C). For more information see chapter 2.2.1

«External Power Supply».

To avoid data line conflicts, the BDI2000 must be disconnected from the target system while
programming the logic for an other target CPU.

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.2 Connecting the BDI2000 to Power Supply
2.2.1 External Power Supply

The BDI2000 needs to be supplied with 5 Volts (max. 1A) via the BDI OPTION connector (Rev. A) or
via POWER connector (Rev. B/C). The available power supply from Abatron (option) or the enclosed
power cable can be directly connected. In order to ensure reliable operation of the BDI2000, keep

the power supply cable as short as possible.

For error-free operation, the power supply to the BDI2000 must be between 4.75V and 5.25V DC.
The maximal tolerable supply voltage is 5.25 VDC. Any higher voltage or a wrong polarity
might destroy the electronics.

Connector
2 - GROUND
BDI BDI OPTION
13 1 4 - GROUND
[ ) XEEEREX, 6 - GROUND
14 2
Vec — GND 8 - GROUND
10 - GROUND

The green LED «BDI» marked light up when 5V power is connected to the BDI2000
12 - Vcc (+5V)

14 - Vcc (+5V)

| Rev. B/C POWER

GND 3 1 Ve Connector
o v 1 - Vce (+5V)

XN
4 2 3 - GROUND

POWER

BDI

The green LED «BDI» marked light up when 5V power is connected to the BDI2000

Please switch on the system in the following sequence:
» 1 --> external power supply

* 2 --> target system

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.2.2 Power Supply from Target System

The BDI2000 needs to be supplied with 5 Volts (max. 1A) via BDI MAIN target connector (Rev. A) or
via TARGET A connector (Rev. B/C). This mode can only be used when the target system runs with
5V and the pin «Vcc Target» is able to deliver a current up to 1A@5V. For pin description and layout
see chapter 2.1 «Connecting the BDI2000 to Target». Insert the enclosed Jumper as shown in figure
below. Please ensure that the jumper is inserted correctly.

VAN

For error-free operation, the power supply to the BDI2000 must be between 4.75V and 5.25V DC.
The maximal tolerable supply voltage is 5.25 VDC. Any higher voltage or a wrong polarity
might destroy the electronics.

BDI OPTION

Connector

BDI  TRGT BDI MAIN BDI OPTION
13 1

o o i
14 2
LJumper

The green LEDs «BDI» and «TRGT» marked light up when target is powered up
and the jumper is inserted correctly

13 - Vcc Target (+5V)
14 - Vcc BDI2000 (+5V)

Rev. B/C POWER

Connector
3 1

1 -Vcc BDI2000 (+5V)
» 2 - Vcc Target (+5V)
4 Jumper

POWER

BDI TRGT

The green LEDs «BDI» and «TRGT» marked light up when target is powered up
and the jumper is inserted correctly

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.3 Status LED «MODE»
The built in LED indicates the following BDI states:

MODE

Rev. B/C

MODE
[
MODE LED BDI STATES
OFF The BDI is ready for use, the firmware is already loaded.
ON The power supply for the BDI2000 is < 4.75VDC.
BLINK The BDI «loader mode» is active (an invalid firmware is loaded or loading firmware is active).

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.4 Connecting the BDI2000 to the Host
2.4.1 Serial line communication

The host is connected to the BDI through the serial interface (COML1...COM4). The communication
cable between BDI and Host is a serial cable (RXD / TXD are crossed). There is the same connector
pinout for the BDI and for the Host side (Refer to Figure below).

RS232 Connector 12345 Target System
forPChost) = | |[A(eeeoe:d
( ) [@ o‘.o‘.o‘.o?? J
67809
2 - RXD data from host Rs232
3 - TXD data to host
5 - GROUND
PC Host

[ ] —
EE——— RS232
‘ 1 ()
Rev. B/C
RS232 Connector Target System
(for PC host) } ? ? 4‘1 ?
[© .?.?.?.?? ©J
2 - RXD data from host 67809
3 - TXD data to host R$232
5 - GROUND BDl2000
PC Host
| ]
RS232

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.4.2 Ethernet communication

The BDI2000 has a built-in 10 BASE-T Ethernet interface (see figure below). Connect an UTP (Un-
shilded Twisted Pair) cable to the BD2000. For thin Ethernet coaxial networks you can connect a
commercially available media converter (BNC-->10 BASE-T) between your network and the
BDI2000. Contact your network administrator if you have questions about the network.

1 8
10 BASE-T W
Connector 00
1-TD+
2 .TD- U TX RX 10 BASE-T
3 - RD+
Target System
6 - RD. Rev. B/C

oo o[ U

LI TX RX 10 BASE-T

BDI2000

PC Host

Ethernet (10 BASE-T)

I ) ()

The following explains the meanings of the built-in LED lights:

LED Name Description

LI Link When this LED light is ON, data link is successful between the UTP
port of the BDI2000 and the hub to which it is connected.

TX Transmit When this LED light BLINKS, data is being transmitted through the UTP
port of the BDI2000

RX Receive When this LED light BLINKS, data is being received through the UTP

port of the BDI2000

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.5 Installation of the Configuration Software

On the enclosed diskette you will find the BDI configuration software and the firmware required for
the BDI. Copy all these files to a directory on your hard disk.

The following files are on the diskette:

b20mpc.exe
b20mpc.hlp
b20mpc.cnt
b20ppcfw.xxx
ppcjed20.xxx
ppcjed21.xxx
bdiifc32.dll

* bdi

Configuration program

Helpfile for the configuration program

Help contents file

Firmware for BDI2000 for MPC8xx/MPC5xx targets

JEDEC file for the BDI2000 (Rev. A/B) logic device programming
JEDEC file for the BDI2000 (Rev. C) logic device programming
BDI Interface DLL for configuration program

Configuration Examples

Example of an installation process:

» Copy the entire contents of the enclosed diskette into a directory on the hard disk.

* You may create a new shortcut to the b20mpc.exe configuration program.

© Copyright 1992-2005 by ABATRON AG V 1.00
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2.6 Configuration

Before you can use the BDI together with the debugger, the BDI must be configured. Use the SETUP
menu and follow the steps listed below:

* Load or update the firmware / logic, store IP address --> Firmware

» Set the communication parameters between Host and BDI --> Communication
* Setup an initialization list for the target processor --> |nitlist

* Select the working mode --> Mode
 Transmit the configuration to the BDI --> Mode Transmit

For information about the dialogs and menus use the help system (F1).

2.6.1 BDI2000 Setup/Update

First make sure that the BDI is properly connected (see Chapter 2.1 to 2.4). The BDI must be con-
nected via RS232 to the Windows host.

To avoid data line conflicts, the BDI2000 must be disconnected from the target system while
programming the logic for an other target CPU (see Chapter 2.1.1).

The following dialogbox is used to check or update the BDI firmware and logic and to set the network
parameters.

EDI2000 Update/Setup
— Connect BDI2000 Loader
Channel Baudral o 91084317
© COMI 9500
& COM2 19200
 COM3 38400
 COM4 & BFEO0 Cornmest I

— BDI2000 Firmware / Logic
Current Mewest

Loader 1.03 Currert |

e am aw U |
— TCP/IP Configuration

IP - Addess [rstiz0zs0z

Subnet Mask IW

Default Gateway |255.255.255.255

Cancel Ok | Tranzmit |

Connecting to BD12000 Loader passed!

dialog box «BDI2000 Update/Setup»

The following options allow you to check or update the BDI firmware and logic and to set the network
parameters:

Channel Select the communication port where the BDI2000 is connected during
this setup session.

Baudrate Select the baudrate used to communicate with the BDI2000 loader during
this setup session.

© Copyright 1992-2005 by ABATRON AG V 1.00
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Connect

Current

Update

IP Address

Subnet Mask

Default Gateway

Transmit

Click on this button to establish a connection with the BDI2000 loader.
Once connected, the BDI2000 remains in loader mode until it is restarted
or this dialog box is closed.

Press this button to read back the current loaded BDI2000 software and
logic versions. The current loader, firmware and logic version will be dis-
played.

This button is only active if there is a newer firmware or logic version
present in the execution directory of the BDI setup software. Press this
button to write the new firmware and/or logic into the BDI2000 flash mem-
ory / programmable logic.

Enter the IP address for the BDI2000.

Use the following format: xxx.xxx.xxx.xxxe.g.151.120.25.101

Ask your network administrator for assigning an IP address to this
BDI2000. Every BDI2000 in your network needs a different IP address.

Enter the subnet mask of the network where the BDI is connected to.
Use the following format: xxx.xxx.xxx.xxxe.g.255.255.255.0

A subnet mask of 255.255.255.255 disables the gateway feature.
Ask your network administrator for the correct subnet mask.

Enter the IP address of the default gateway. Ask your network administra-
tor for the correct gateway IP address. If the gateway feature is disabled,
you may enter 255.255.255.255 or any other value..

Click on this button to store the network configuration in the BDI2000 flash
memory.

In rare instances you may not be able to load the firmware in spite of a correctly connected BDI (error
of the previous firmware in the flash memory). Before carrying out the following procedure, check
the possibilities in Appendix «Troubleshooting». In case you do not have any success with the
tips there, do the following:

» Switch OFF the power supply for the BDI and open the unit as
described in Appendix «Maintenance»

* Place the jumper in the «INIT MODE» position

« Connect the power cable or target cable if the BDI is powered

from target system [ A
+ Switch ON the power supply for the BDI again and wait until the INIT MODE
LED «MODE» blinks fast
* Turn the power supply OFF again DEFAULT

* Return the jumper to the «DEFAULT» position

* Reassemble the unit as described in Appendix «Maintenance»

© Copyright 1992-2005 by ABATRON AG V 1.00
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3 Init List

Startup Imit List

Type Address Walue Comment

HOP Init core reqister H
W5PR B3B8 (02200000 IMMA: internal memory at 0x02200000

Ww5FR 158 Q00000007 ICTRL: not seralized, no show cycles

MOP Init SIL register

W32 Ox02200000 0x01632440 SIUMCR:
W32 002200004  O«FFFFFFEE  SYPCR: enable bus monitor, disable software watchds

“Wi1E 002200200  Ow0002 TBSCR: stop timebase and decrementer while freeze
W32 002200320 0«B5CCAA33 RTCSCK: unlock realtime clock statuz and control res
Wwii1E  Ou0Z200220 Qw0002 RTCSC: ztop reaktime clock while freeze iz azserted
“Wi1E 002200240  0x0002 FTSCR: stop periodic interrupt while freeze iz assertec
MOP Init LIPh LI
CLIDRA OO0 0 20 M0N0 C oAb mAAdrman Far RATD = A RADID
MHew [Eap |=fj? ak
Easte IElEtE Cancel

dialog box «Startup Init List»

In order to prepare the target for debugging, you can define an Initialization List. This list is stored in
the Flash memory of the BDI2000 and worked through every time the target comes out of reset. Use
it to get the target operational after a reset. The memory system is usually initialized through this list.
After processing the init list, the RAM used to download the application must be accessible.

Use on-line help (F1) and the supplied configuration examples on the distribution disk to get more
information about the init list.

Note:

You may also use the debuggers feature to setup the hardware. But keep in mind, that the BDI will
speed up BDM communication clock after processing its own initialization list based on the «Clock
Rate» field in the «<BDI Working Mode» dialog box (see next chapter). The «Clock Rate» value you
have to enter is therefore the value the target runs immediately after reset.

To use a BDM speed as fast as possible, you should at least speed up the target with an entry in the
BDlI initialization list and set the «Clock Rate» field to the appropriate value. The rest of the initializa-
tion (e.g. memory controller) can be done with the debugger.

© Copyright 1992-2005 by ABATRON AG V 1.00
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4 BDI working modes

BDI Working Mode |

|dentification |,.-3.,DSEE|:|

Startup Breakpoint

& o . | CPU Type IMPEEHH "I
* Reset * Software

# Sop e Clock Rate [20000000  Ha
" Run Workspace |FFFFFFFFE Hex

Tranzrmit | Cloze I

dialog box «BDI Working Mode»

With this dialog box you can define how the BDI interacts with the target system.

Identification

Startup

Breakpoint

CPU Type
Clock Rate

Workspace

Transmit

Enter a text to identify this setup. This text can be read by the debugger
with the appropriate Command.

Startup mode defines how the BDI interacts with the target processor after
reset or power up. The options RESET, STOP or RUN can be selected.

Breakpoint mode defines how instruction breakpoints are implemented.
When Software is selected (default), instruction breakpoints are set as re-
guested by the debugger (Software or Hardware breakpoints). When
Hardware is selected, the BDI uses always hardware breakpoints. This is
useful when the attached debugger does not support hardware break-
points on instruction access.

Select the CPU type of the target system.

Enter the clock rate the target CPU runs after BDI has worked through the
init list. BDI selects the BDM communication speed based on this param-
eter. If this parameter selects a CPU clock rate that is higher than the real
clock rate, BDM communication may fail. When selecting a clock rate
slower than possible, BDM communication still works but not as fast as
possible.

In order to access the floating-point registers of a MPC5xx microproces-
sor, the BDI needs a workspace of 8 bytes in target RAM. Enter the base
address of this RAM area. This memory is used, when a floating-point reg-
ister is accessed. If there is no RAM space available for the BDI, you may
enter OxFFFFFFFF as the workspace address but then, accessing float-
ing-point registers is not possible.

Click on this button to send the initialization list and the working mode to
the BDI. This is normally the last step done before the BDI can be used
with the debugging system.

© Copyright 1992-2005 by ABATRON AG V 1.00
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4.1 Startup Mode

Startup mode defines how the BDI interacts with the target system after a reset or power up
sequence.

4.1.1 Startup mode RESET

In this mode no ROM is required on the target system. The necessary initialization is done by the BDI
with the programmed init list. The following steps are executed by the BDI after system reset or
system power up:

* HRESET is activated on the target system.
* HRESET is deactivated and the target is forced into debug mode.
» The BDI works through the initialization list and writes to the corresponding addresses.

The RESET mode is the standard working mode. Other modes are used in special cases (i.e.
applications in ROM, special requirements on the reset sequence...).

4.1.2 Startup Mode STOP

In this mode the initialization code is in a ROM on the target system. The code in this ROM handles
base initialization. At the end of the code, the initialization program enters an endless loop until it is
interrupted by the BDI. This mode is intended for special requirements on the reset sequence (e.g.
loading a RAM based programmable logic device).

In this mode the following steps are executed by the BDI after system reset or power up:

* HRESET is activated on the target system.

* HRESET is deactivated and the target is forced into debug mode.

» The target is started and begins executing application code.

* After a delay of 2 seconds, the target is forced into debug mode.

» The BDI works through the initialization list and writes the corresponding addresses.

4.1.3 Startup mode RUN

This mode is used to debug applications which are already stored in ROM. The application is started
normally and is stopped when the debugger is started.
In this mode, the following steps are executed by the BDI after system reset or power up:

* HRESET is activated on the target system.

* HRESET is deactivated and the target is forced into debug mode.
* The target is startet and begins executing application code.

» The application runs until it is stopped by the debugger.

© Copyright 1992-2005 by ABATRON AG V 1.00
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5Working with Nucleus

For information about using the Nucleus debugger look at the appropriate Nucleus user’s manual.

5.1 Direct Commands

For special functions (mainly for flash programming) the BDI supports so called «Direct Commands».
This commands can be entered in a codelet file (e.g. PRELOAD.CDL) or directly executed in the Nu-
cleus Debugger Command Line Window. This Direct Commands are not interpreted by the Nucleus
Debugger but directly sent to the BDI. After processing the command the result is displayed in the
Nucleus Debugger Command Line Window.

Direct Commands are ASCII - Strings with the following structure:
<Object>.<Action> [<ParName>=<ParValue>]...

Example:
flash.erase addr=0x02800000

All names are case insensitive. Parameter values are numbers or strings. Numeric parameters can
be entered as decimal (e.g. 700) or as hexadecimal (0x80000) values.

If the commands are directly entered in the Nucleus Debugger Command Line Window, use the fol-
lowing syntax:

bdi "direct-command"
Example:
bdi "flash.erase addr=0x02800000"

5.1.1 Flash.Setup

In order to support loading into flash memory, the BDI needs some information about the used flash
devices. Before any other flash related command can be used, this direct command must be execut-
ed.

Syntax:
flash.setup type=am29f size=0x80000 bus=32 workspace=0x1000

type This parameter defines the type of flash used. It is used to select the correct program-
ming algorithm. The following flash types are supported:
AM29F, AM29BX8, AM29BX16, [28BX8, 128BX16, AT49, AT49X8, AT49X16,
STRATAX8, STRATAX16, MIRROR, MORRORX8, MIRRORX16,
128BX32, AM29DX16, AM29DX32

size The size of one flash chip in bytes (e.g. AM29F010 = 0x20000). This value is used to
calculate the starting address of the current flash memory bank.

bus The width of the memory bus that leads to the flash chips. Do not enter the width of
the flash chip itself. The parameter TYPE carries the information about the number of
data lines connected to one flash chip. For example, enter 16 if you are using two
AMZ29F010 to build a 16bit flash memory bank.

workspace If a workspace is defined, the BDI uses a faster programming algorithm that run out of
RAM on the target system. Otherwise, the algorithm is processed within the BDI. The
workspace is used for a 1kByte data buffer and to store the algorithm code. There must
be at least 2kBytes of RAM available for this purpose.
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MPC555 internal flash:

Syntax:
flash.setup type=mpc555 clock=20 workspace=0x007FC000
type This parameter defines the type of flash used. Enter MPC555 or MPC555SHD when
programming the MPC555 internal flash. MPC555SHD selects the shadow informa-
tion.
clock Enter the CPU clock frequency in MHz. The BDI needs this parameter to calculate the

program / erase pulse timing. It is important to enter the correct frequency otherwise
the erase / programming pulses are not correct.

workspace This value defines the base address of a workspace in target RAM. The workspace is
used for a data buffer and to store the algorithm code. There must be at least 2kBytes
of RAM available for this purpose.

; Setup for 20MHz, use internal SRAM array B for workspace
flash. setup type=npc555 cl ock=20 wor kspace=0x007FC000

MPC565 internal flash:

Syntax:
flash.setup type=uc3f workspace=0x007F8000
type This parameter defines the type of flash used. Enter UC3F or UC3FSHD when pro-
gramming the MPC565 internal flash. UC3FSHD selects the shadow information.
workspace This value defines the base address of a workspace in target RAM. The workspace is

used for a data buffer and to store the algorithm code. There must be at least 2kBytes
of RAM available for this purpose.

; Setup for MPC565, use internal CALRAM A for workspace
flash. setup type=uc3f workspace=0x007F8000

5.1.2 Flash.Erase

External flash memories:
This command allows to erase one flash sector.

Syntax:
flash.erase addr=0x02800000 mode=chip
addr The start address of the flash sector to erase.
mode This parameter defines the erase mode. The following modes are supported:

CHIP, BLOCK and SECTOR (default is sector erase)
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MPC555 internal flash:
This command allows to erase one or multiple block(s) in one flash module.

Syntax:
flash.erase addr=0x004000FF

The BDI assumes the following structure of the address:

16 bit 1 hit 7 bit 8 bit
| module address | C| <reserved> block [0:7] |
module address The 16 most significant bits of the flash module address.
C The censor bit. If this bit is set, the censor information is erased. Use with caution!
block The bit mask to select the flash block to erase. Bit ordering is the same as in the CM-

FCTL register (see MPC555 manual).

; Erase nmodul e AVB all sectors, flash nemory is napped to 0x00400000
fl ash. erase addr =0x004000FF
fl ash. erase addr =0x004400FC

MPC565 internal flash:
This command allows to erase one or multiple block(s) in one flash module.

Syntax:
flash.erase addr=0x004000FF

The BDI assumes the following structure of the address:

16 bit 1bit 5 bit 2 bit 8 bit
| module address | C | <reserved>|sbb[0:1]]  block [0:7] |
module address The 16 most significant bits of the flash module address.
C The censor bit. If this bit is set, the censor information is erased. Use with caution!
sbb* The bit mask to select the small blocks to erase. Bit ordering is the same as in the
UC3FCTL register (see MPC565 manual).
block The bit mask to select the flash block to erase. Bit ordering is the same as in the

UC3FCTL register (see MPC565 manual).

; Erase nmodul e A/B all sectors, flash napped to 0x00400000

; Because the DLL timeouts after 5 seconds, this is done with multiple steps
fl ash. erase addr=0x004000F0

fl ash. erase addr =0x0040000F

fl ash. erase addr=0x004800F0

flash. erase addr =0x0048000F

* The BDI does not write implicit any value to the UC3FMCRE registers. If small blocks are used, the
appropriate value has to be written to the UC3FMCRE registers via the BDI initialization list or via the
connected debugger.
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5.1.3 Flash.Load

This command enables loading to flash memory. If the address of a data block is within the given
flash range, the BDI automatically uses the appropriate programming algorithm. This command must
be executed before downloading is started.

Syntax:

flash.load addr=0x02800000 size=0x200000
addr The start address of the flash memory
size The size of the flash memory

5.1.4 Flash.Ildle
This command disables loading to flash memory.

Syntax:
flash.idle
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5.2 Download to Flash Memory

The BDI supports programming flash memory. To automate the process of downloading to flash
memory a codelet can be used. Following an example of such a codelet:

void flash_| oad(int coreld)

{
char out put [ 256] ;

printf("Specifying the flash type...");

command("bdi flash. setup type=AVMRIF si ze=0x00800000 bus=8", out put, 256);
printf("%\n", output);

printf("Erasing the first sector...");

command("bdi fl ash. erase addr=0xfff00000 node=sector", output, 256);
printf("%\n", output);

printf("Erasing the second sector...");

command("bdi flash. erase addr=0xfff 10000 node=sector”, output, 256);
printf("%\n", output);

printf("Erasing the third sector...");

command("bdi fl ash. erase addr=0xfff20000 node=sector", output, 256);
printf("%\n", output);

printf("Setting | oad address...");

command("bdi flash.| oad addr=0xfff00000 si ze=0x00020000", out put, 256);
printf("%\n", output);

printf("Loadi ng the image...");

command("l oad C \\ M3\ enbedded\\ Nucl eus\\ denmo\\ out \\ pl us_deno. out", output, 256);
printf("%\n", output);

printf("Taking the BD out of Flashing node...");

command("bdi flash.idle", output, 256);

printf("%\n", output);

A user who needs to reflash often can just call such a codelet from the Nucleus Debugger command
view by typing flash_load(1) at the command prompt. For this to work two steps are required:
1. The codelet file must first be loaded into EGDE.

* From the Run Menu select "Codelet Composer"

* On the Codelet Composer dialog click the Load button.

» Browse to and select your *.cdl file.

» To complete the operation click the Open button.

Alternatively, any *.cdl file that is simply imported into one of the user's projects will be identified by
Nucleus Debugger.

2. Since the flashing commands are issued over the debug connection, this of course requires that
a connection to already been established to the target.

In addition, the contents of the codelet can be placed in the user's initialization codelet and thus be
called automatically after connect.
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Supported Flash Memories:

There are currently 3 standard flash algorithm supported. The AMD, Intel and Atmel AT49 algorithm.
Almost all currently available flash memories can be programmed with one of this algorithm. The
flash type selects the appropriate algorithm and gives additional information about the used flash.

For 8bit only flash: AM29F (MIRROR), 128BX8, AT49

For 8/16 bit flash in 8bit mode: AM29BX8 (MIRRORXS), 128BX8 (STRATAXS8), AT49X8

For 8/16 bit flash in 16bit mode: AM29BX16 (MIRRORX16), 128BX16 (STRATAX16), AT49X16
For 16bit only flash: AM29BX16, 128BX16, AT49X16

For 16/32 bit flash in 16bit mode: AM29DX16

For 16/32 bit flash in 32bit mode: AM29DX32

For 32bit only flash: 128BX32

The AMD and AT49 algorithm are almost the same. The only difference is, that the AT49 algorithm
does not check for the AMD status bit 5 (Exceeded Timing Limits).

Only the AMD and AT49 algorithm support chip erase. Block erase is only supported with the AT49
algorithm. If the algorithm does not support the selected mode, sector erase is performed. If the chip
does not support the selected mode, erasing will fail. The erase command sequence is different only
in the 6th write cycle. Depending on the selected mode, the following data is written in this cycle (see
also flash data sheets): 0x10 for chip erase, 0x30 for sector erase, 0x50 for block erase.

To speed up programming of Intel Strata Flash and AMD MirrorBit Flash, an additional algorithm is
implemented that makes use of the write buffer. This algorithm needs a workspace, otherwise the
standard Intel/AMD algorithm is used.

The following table shows some examples:

Flash X 8 x 16 x 32 Chipsize
Am29F010 AM29F - - 0x020000
Am29F800B AM29BX8 AM29BX16 - 0x100000
Am29DL323C AM29BX8 AM29BX16 - 0x400000
Am29PDL128G - AM29DX16 AM29DX32 0x01000000
Intel 28F032B3 128BX8 - - 0x400000
Intel 28F640J3A STRATAXS8 STRATAX16 0x800000
Intel 28F320C3 - 128BX16 0x400000
AT49BV040 AT49 - - 0x080000
AT49BV1614 AT49X8 AT49X16 - 0x200000
M58BWO0O16BT - - 128BX32 0x200000
SST39VF160 - AT49X16 - 0x200000
Am29LV320M MIRRORXS8 MIRRORX16 0x400000
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Note:
Some Intel flash chips (e.g. 28F800C3, 28F160C3, 28F320C3) power-up with all blocks in locked
state. In order to erase/program those flash chips, use the init list to unlock the appropriate blocks.

WML6 0xFFF00000 0x0060 unl ock bl ock 0
WML6 0xFFF00000 0x00D0
WWL6 OxFFF10000 0x0060 unl ock bl ock 1

WWLE OxFFF10000 0x00D0

WVL6 OxFFFO0000 OxFFFF sel ect read node

Not all flash chips support a chip erase command. Also if a chip erase takes too long, the BDI com-
munication layer may time-out. In this case, use multiple sector erase commands
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5.3 PPC Interrupt Handling

Almost all PPC interrupts causes an entry into debug mode. By default, the Debug Enable Register
(DER) is set as follows:

Debug Enable Register:

Bit Mnemonic State Describtion
0 -
1 RSTE enabled Reset Interrupt
2 CHSTPE enabled Check Stop
3 MCIE enabled Maschine Check Interrupt
4-5 -
6 EXTIE External Interrupts
7 ALIE enabled Alignment Interrupt
8 PRIE enabled Program Interrupt
9 FPUVIE enabled Floating-Point Unavailable Interrupt
10 DECIE Decrementer Interrupt
11-12 -
13 SYSIE enabled System Call Interrupt
14 TRE enabled Trace Interrupt
15-16 -
17 SEIE enabled Software Emulation Interrupt
18 ITLBMSE Implementation Specific Instructuction TLB Miss
19 ITLBERE Implementation Specific Instructuction TLB Error
20 DTLBMSE Implementation Specific Data TLB Miss
21 DTLBERE Implementation Specific Data TLB Error
22-27 -
28 LBRKE enabled Load/Store Breakpoint Interrupt
29 IBRKE enabled Instruction Breakpoint Interrupt
30 EBRKE enabled External Breakpoint Interrupt
31 DPIE enabled Developement Port Nonmaskable Request

If this is not appropriate for the application the default initialization may be change with an entry in
the init list.

WEPR

149

OxFFE7400F

; DER set debug enabl e register

If the program interrupt is disabled, only hardware breakpoints are supported.
Never disable EBRKE (Bit30) and DPIE (Bit 31) interrupts.
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6 Telnet Interface

A Telnet server is integrated within the BDI that can be accessed when the BDI is connected via eth-
ernet to the host. It may help to invertigate problems and allows access to target resources that can
not directly be accessed by the debugger.

The following commands are available:

"MD [ <address>] [<count >]
"MH  [<address>] [<count>]
"MDB [<address>] [<count>]
"M <addr> <val ue> [ <cnt >]
"MW  <addr> <val ue> [ <cnt >]
"MMB  <addr> <val ue> [ <cnt >]
"M <address>  <count >

"MIH <address> <count>

"MIB <address> <count>

"MC [ <address>] [<count>]

"RDS  <nunber >

"RM <nunber > <val ue>
"RVMB  <nunber> <val ue>
"UPMB <MIR- addr > <MDR- addr >

" UPMB

"DILB <fromp [<to>]
"I TLB <fromp [<to>]
"DTAG <fronp [<to>]
" (BB

" BOOT

" RESET

" [<pc>]

"TI [ <pc>]

"TC  [<pc>]

"HALT

"Bl <fronmk [<to>] [<count>]
"ad [<id>]

di splay target nenory as word (32bit)",

di splay target nenory as half word (16bit)",
di splay target menory as byte (8bit)",

nodi fy word(s) (32bit) in target menory",
nmodi fy hal f word(s) (16bit) in target nenory",
nmodi fy byte(s) (8bit) in target menory",
single word (32bit) nenory test",

single half word (16bit) nenory test",
singl e byte (8bit) nermory test",

cal cul ates a checksumover a nemory range",
verifies the | ast cal cul ated checksunt,

di spl ay general purpose registers”,

di spl ay speci al purpose register",

nodi fy general purpose or user defined register”,
nmodi fy special purpose register”,

set address of register MR and MR',

di spl ay UPNA set up”,

di spl ay UPMB set up”,

di spl ay data TLB entry",

di splay inst TLB entry",

di spl ay data cache tags",

di spl ay copyback buffer",

reset the BD",

reset the target systent,

set PC and start target systent,

trace on instuction (single step)",

trace on change of flow',

force target to enter debug rmode",

set instruction hardware breakpoint",

clear instruction hardware breakpoint(s)",

"BD [RW <addr> [<count>] [<data>] set data breakpoi nt (32bit access)",
"BDH [RW <addr> [<count>] [<data>] set data breakpoint (16bit access)",
"BDB [RW <addr> [<count>] [<data>] set data breakpoint ( 8bit access)",

"BDR <fromp <to> [ <count >]
"D [<i d>]

"1 NFO

"DOMD <di rect command>
"HELP

QT

set data breakpoint on a range",

cl ear data breakpoint(s)",

di splay information about the current state",
execute a BD direct command (see nanual )",
di splay command |ist",

termnate the Tel net session”
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7 Specifications

Operating Voltage Limiting
Power Supply Current
RS232 Interface: Baud Rates
Data Bits
Parity Bits
Stop Bits
Network Interface
Serial Transfer Rate between BDI and Target
Supported target voltage
Operating Temperature
Storage Temperature
Relative Humidity (noncondensing)
Size
Weight (without cables)

Host Cable length (RS232)

5VDC +0.25V

typ. 500 mA
max. 1000 mA

9'600,19'200, 38’400, 57'600,115'200
8

none

1

10 BASE-T

up to 16 Mbit/s

1.8-5.0V (3.0 - 5.0 V with Rev. A/B)

+5°C..+60°C
-20°C ... +65 °C
<90 %rF

190 x 110 x 35 mm
42049

2.5 m

Specifications subject to change without notice
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8 Environmental notice

QY

%

Disposal of the equipment must be carried out at a designated disposal site.

9 Declaration of Conformity (CE)

q

DECLARATION OF CONFORMITY

This declaration is valid for following product:

Type of device: BDM/JTAG Interface
Product name: BDI2000

The signing authorities state, that the above mentioned equipment meets
the requirements for emission and immunity according to

EMC Directive 89/336/EEC

The evaluation procedure of conformity was assured according to the
following standards:

EN 50081-2
EN 50082-2

This declaration of conformity is based on the test report no.
QNL-E853-05-8-a of QUINEL, Zug, accredited according to EN 45001.

Manufacturer:
ABATRON AG

Stockenstrasse 4
CH-6221 Rickenbach

Authority:
/ oy e
Max Vock Ruedi Dummermuth
Marketing Director Technical Director

Rickenbach, May 30, 1998
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10 Warranty

ABATRON Switzerland warrants the physical diskette, cable, BDI2000 and physical documentation
to be free of defects in materials and workmanship for a period of 24 months following the date of
purchase when used under normal conditions.

In the event of naotification within the warranty period of defects in material or workmanship,
ABATRON will replace defective diskette, cable, BDI2000 or documentation. The remedy for breach
of this warranty shall be limited to replacement and shall not encompass any other damages, includ-
ing but not limited loss of profit, special, incidental, consequential, or other similar claims.
ABATRON Switzerland specifically disclaims all other warranties- expressed or implied, including but
not limited to implied warranties of merchantability and fitness for particular purposes - with respect
to defects in the diskette, cable, BDI2000 and documentation, and the program license granted here-
in, including without limitation the operation of the program with respect to any particular application,
use, or purposes. In no event shall ABATRON be liable for any loss of profit or any other commercial
damage, including but not limited to special, incidental, consequential, or other damages.

Failure in handling which leads to defects are not covered under this warranty. The warranty is void
under any self-made repair operation except exchanging the fuse.
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Appendices

A Troubleshooting
Problem
The firmware can not be loaded.
Possible reasons
» The BDI is not correctly connected with the target system (see chapter 2).

» The power supply of the target system is switched off or not in operating range
(4.75VDC ...5.25 VDC) --> MODE LED is OFF or RED

* The built in fuse is damaged --> MODE LED is OFF
» The BDI is not correctly connected with the Host (see chapter 2).
» A wrong communication port (Com 1...Com 4) is selected.
Problem
No working with the target system (loading firmware is ok).
Possible reasons

» Wrong pin assignment (BDM/JTAG connector) of the target system (see chapter 2).

» Target system initialization is not correctly --> enter an appropriate target initialization list.

* An incorrect IP address was entered (BDI2000 configuration)
* BDM/JTAG signals from the target system are not correctly (short-circuit, break, ...).

* The target system is damaged.

Problem
Network processes do not function (loading the firmware was successful)

Possible reasons

» The BDI2000 is not connected or not correctly connected to the network (LAN cable or media

converter)
* An incorrect IP address was entered (BDI2000 configuration)
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B Maintenance

The BDI needs no special maintenance. Clean the housing with a mild detergent only. Solvents such
as gasoline may damage it.

If the BDI is connected correctly and it is still not responding, then the built in fuse might be damaged
(in cases where the device was used with wrong supply voltage or wrong polarity). To exchange the
fuse or to perform special initialization, please proceed according to the following steps:

VANRERY-5N

Observe precautions for handling (Electrostatic sensitive device)
Unplug the cables before opening the cover.
Use exact fuse replacement (Microfuse MSF 1.6 AF).

1.1 Unplug the cables

Suiss Made

<+— =

BDIl2000

Alatron AG

E—

2.1 Remove the two plastic caps that cover the screws on target front side
(e.g. with a small knife)

2.2 Remove the two screws that hold the front panel

BDI TRGT MODE BDI MAIN BDI OPTION

® oo o o [tiiiifiiiiilie @

3.1 While holding the casing, remove the front panel and the red elastig sealing

casing

—]
k elastic sealing

front panel
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4.1 While holding the casing, slide carefully the print in position as shown in
figure below

[
tl —— Jumper settings

d
(< m— °
4= e [olN
- . DEFAULT INIT MODE
<+ — N Fuse Position
]:‘ Fuse Position Rev. B/C
Rev. A [ ]
— AN | Pull-out carefully the fuse and replace it /
Type: Microfuse MSF 1.6AF

..__L Manufacturer: Schurter

Reinstallation

5.1 Slide back carefully the print. Check that the LEDs align with the holes in the
back panel.

5.2 Push carefully the front panel and the red elastig sealing on the casing.
Check that the LEDs align with the holes in the front panel and that the
position of the sealing is as shown in the figure below.

casing

—]
k elastic sealing

front panel

back panel

5.3 Mount the screws (do not overtighten it)
5.4 Mount the two plastic caps that cover the screws
5.5 Plug the cables

VAN

Observe precautions for handling (Electrostatic sensitive device)
Unplug the cables before opening the cover.
Use exact fuse replacement (Microfuse MSF 1.6 AF).
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C Trademarks

All trademarks are property of their respective holders.
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