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Interface

Overview
* The section introduces the Noral-BDM Target Interface concept.
* The section gives a small overview on

communication between your host, the Flex BDM interface and supported hard-
ware.

* The section explain how to set the
Noral-BDM target interface within HI-WAVE.

* The section describes the different
entries of the Noral-BDM menu.

* The section explains how to use tHardware
Breakpoint Configuratiomlialog to set hardware breakpoints and watchpoints.

* The section explains you how to proceed to hotplug a
stand alone running hardware.

* The gection lists all Command Line
commands bound to Noral-BDM Target Interface.

« The section lists alPROJECT.INI

andDEFAULT.ENVenvironment variables bound to the Noral-BDM Target Inter-
face.

For More Information: www.freescale.com
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Introduction

Another advanced feature of HI-WAVE for the embedded system development
world is the ability to load different Framework targets. The Noral-BDM Back-
ground Debug Interface is introduced in this document.

The Noral-BDM is an interface developed by Noral and used by HI-WAVE to com-
municate with an external system also catkrdet system

With this interface, you can download an executable program from the HI-WAVE
environment to an external target system based on a Motorola MCU which will exe-
cute it. You will also have the feedback of the real target system behaviour to HI-
WAVE.

HI-WAVE will fully supervise and monitor the MCU of the target system i.e. con-
trol the CPU execution. You can read and write in internal/external memory (even
when the CPU is running), single-step/run/stop the CPU, set breakpoints in the
code.

Note: Unconcerned Components As the code is executed by an
external MCU, memory statistics are not available with the Noral-BDM tar-
get component. Therefore, Profiling, Coverage analysing and I/O simula-
tion will not work with the Noral-BDM.

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE



HC12 NORAL BDM Target Interface 7
Ey

Freescale Semiconductor;lnc.—— —— —— ————
Interfacing Your System and Noral-BDM

Note: Noral-BDM Structure, Configuration, Connection to the Host, Connection
to the Target, Working Modes are described in Flex Tools User Manual fror
Noral.

The Noral-BDM interface is designed around a parallel communication link. It |
supported by any available communication device of your system (PC or SUR
The communication protocol between the Noral-BDM and your system is fully hal
dled by the BDM Target driver automatically loaded with the Noral-BDM Targe
Component. However you can adapt your target system to the Noral-BDM inte
face.

The Noral-BDM - target system communication is serial. The parallel communic
tion port will be used to communicate between your computer and the Noral-BD
device box.

parallel link

Diwrect Connection

to BDIM Pms

Woral BDMF—_ | wm wm Il

TN Target System
Host Computer

For More Information: www.freescale.com
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Loading the Noral-BDM Target
Component

Usually the target is set in tRlROJECT.INI file, whereTarget=Noralodm . If
no target is set in tlROJECT.INI file or if a different target is set, you can load
the BDM driver selecting in the main me@omponent | Set Targetas shown
below and choosHoralbdmin the list of proposed targets.

The Noral-BDM targetDLL file is not included in the HI-WAVE base installation.

Target WG GINIE Source  Windoy

Open...

it

Set Target...

Fants...
Backaground Calar. .

After a successful target loading, ffergetmenu item is replaced Byoral-BDM.

[RLIERSNEN Component  kemarn
Load... Chrl+L
Rezet Ctrl+F

Bun

L=
|-

Communicatiar. .
Set MCU Type. .
Set MCU Speed...

Set Hardware BP...

Flazh...

Help

The startup command fiBTARTUP.CMDOs executed byHI-WAVE straight after

the Noral-BDMTarget Interface has been loaded. This file must be located in the
current project directory and might contain adi*WAVE or Noral-BDM Target
command to setup the hardware target before loading an application.

Configuration of the MCU Name

In order to initialize the Noral-BDM and to perform some operations, the MCU
type connected to the Noral-BDM must be set correctly.

If no MCU-Id was specified (Please see sechlamal-BDM Default Environmet
or the MCU name does not correspond with the expected name, an error-message
pops up and the following dialog appears:

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE
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MCU Selection |

|saHC12B32 =] mMCU-D: [y

[ order ta intialize the Flex debugger and to perform
zome operations, the MCU type connected to the
Flex debugager has to be zet corectly. Flease select
the MCL which fitz the connected MCL.

P e, | ] Cancel | Help |

Make sure that the MCU name corresponds exact with the name expected from
Noral-BDM interface, otherwise connection to the Noral-BDM is impossible. MCL
names which are accepted from Noral are:

68HC12B32, 68HC12A4 , 68HC12D60, 68HC12DG128, 68HC12DA128

If the expected MCU name is not contained in the MCU-list, presSl¢le. but-
ton, to open the following dialog:

Newmcy |

RACL M ame: |53H|:1 2637

MCI-D: |DHDBE1

Cancel | Help |

Through this dialog, the MCU name can be adapted in such a way that the Nol
BDM interface can recognize the used MCU type correctly. If the specified MCI
Id does not exist, a new entry is done inMasemcu.ini  file.

Communication Device

In case the MCU name was correct specified an no connection can be establis
an error-message pops up and the following dialog appears:

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE
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— Cammunization Device

PICLPT.DLLPORT=1

[ Show Pratocol [T HotPlug connection

Eu:-nneu:tl Eancell Help |

Through this dialog, the used communications DLL file (from NORAL) can be
specified. For the standard DLL it ®ICLPT.DLL which is also used as default
DLL. By using an alternative DLL it is possible to support remote network inter-
faces whereby the Noral-BDM unit is connected to a remote PC which is in turn
connected via TCP/IP to the PC running the HI-WAVE.

The LPT port number which the Noral-BDM is connected to must be configured.
The default port used is LPT1. E.g the standard DLL is used and the BDM unit is
connected to LPT1:

PICLPT.DLL,Port=1
For NT installation, the default communication DLLFESCLPTNT.DLL

Show Protocol

If the Show Protocobox is checked, the communication functions delivered from
Noral Micrologics which are called from the Noral-BDM target component are
reported in the Command Line window. The default state is unchecked.

I Note: This feature is used by support personnel from HIWARE.

Clock Configuration

Set MCU Speed |

& Use asynchronous clock

Clack Frequency: IE-':":":I tHz

i~ Uze ECLE

™ Usge ozcillatar

Cancel | Help |

For communication between the Noral-BDM unit and the target system, the clock

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE



HC12 NORAL BDM Target Interface 11
Ey

Freescale Semiconductor, inhe.————— —————

type of the BDM unit must be set correctly. This is the clock the BDM unit uses 1
synchronize with the target BDM. There are different modes possible:

Asynchronous clock: In this mode, the Noral-BDM unit uses its own internal
clock thus running asynchronously with the target. The optional ECLK signal is n
needed. The internal clock must be configured with the BDM baudrate of the targ

ECKL: The Noral-BDM unit uses the ECKL signal of the target, which allows
changes of the BDM clock on the target. In this mode the flying B€2L of the
Noral-BDM unit must be connected to the ECKL of the target.

Oscillator:  The Noral-BDM unit uses the target oscillator. The target oscillato
must be double the ECLK frequency. The flying &KL of the Noral-BDM unit
must be connected to the oscillator clock of the target.

The BDM clock (for asynchronous mode) and the BDM clock mode can be s
through the environment variablés and

and through menu commanbtbral-BDM | Set MCU speed...

(Please see sectitvoral-BDM Default Environment and Noral-BDM Target Com-
ponent Menu Entrigs The asynchronous clock is set as default mode and tr
default BDM baud rate is set to 6 MHz.

The flying leaddVODA andMODB are needed to control the processor’s start-ug
mode. This prevents that the MCU begin normal execution until it is brought und
control by entering BDM mode.

Flash Programming

The HI-WAVE Noral-BDM interface has a build-in FLASH Programming inter-
face to program onchip FLASH EEPROM modules, that you can open when cho
ing theFlash.. entry in theNoral-BDM menu. This FLASH Programming utility
must be licensed to work without size limitation. Please se&lHWAVE Flash
Programmingmanual to know more about the usage of this interface.

Note: It is necessary to switch the Flash Programming voltegeith the
SETVPP command before loading an application in Flash.

The HI-WAVE Status Bar for the Noral-BDM

6,000 MHz [509Y  [BEHC1ZB32 Flex-EDM ready 7

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE



Loading the Noral-BDM Target Component
Freescale Semiconductor, ine.—————————
When the Noral-BDM Target Component has been loaded, specific information are
given in the HI-WAVE status bar. From the left to the right are displayed the BDM
clock speed in case the asynchronous clock is used, the voltage of the target, the
target CPU and the Noral-BDM status.

For More Information: www.freescale.com
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Noral-BDM Target Component Menu
Entries

[REIERSNEN Component b emany
Load... Chrl+L
Reszet Ctrl+R

Bun

L=
.

Communication...
Set MCU Type. .
Set MCU Speed...
Set Hardware BP...

Flazh...

Help

Loading an application
ChooseNoral-BDM | Load...to load the application to debug, i.eA8BSfile.

Reset

The Command\oral-BDM | Resetexecutes the reset command RESET.CMD
file and resets the target system processor.

Communication Specification

Select entryNoral-BDM | Connect. to display the dialog box shown below.

If the connection to Noral-BDM unit is ok, the menu erfbgnnect..changes to
Communication..and only theShow Protocobox can be modified.

Communication Device  Through this box, the used communications DLL file
and the communication port can be specified. For the standard DLL it
PICLPT.DLL and for the LPT1 port of the host computer it is PORT=L1.

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE
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— Communization Device

PICLFT.DLL PORT=1

[ Show Pratocol [T HotPlug connection

Connect Cancel | Help

Show Protocol If the Show Protocobox is checked, the communication func-
tions delivered from Noral Micrologics which are called from the Noral-BDM tar-
get component are reported in the Command Line window.

I Note: This feature is used by support personnel from HIWARE.

For more details please see sectiar of chapter_Loading the
Noral-BDM target component.

Note: The communication device and the baud rate saved through this dialog
override environment variabl&HOWPRCOANd COMDEVof the
DEFAULT.ENVfile.

HotPlug connection  If the HotPlug connection is checked, the debugger enters
the HotPlug connection procedure described at seciion
This checkbox can be checked only checkedatlbdm target component Ioad-

ing.

MCU Selection
ChooseNoral-BDM | Set MCU Type.to open this dialog.

MCU Selection |

|saHC12B32 =] mMCU-D: [y

[ order ta intialize the Flex debugger and to perform
zome operations, the MCU type connected to the
Flex debugager has to be zet corectly. Flease select
the MCL which fitz the connected MCL.

P e, | ] Cancel | Help |

This dialog allows you to select the MCU currently used. There are two drop list

For More Information: www.freescale.com
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Combo controls. They show the currently selected MCU name and MCU-ID.

The information will be taken from the fiRIDSEMCU.INLI If a specific MCU is
not found in this file or the MCU name corresponds not exact with the nan
expected from the Noral-BDM interface, use thew button to open the dialog
shown below:

New MCU ]|

b CLL-M s IEBHE1 2B32

WO IEI:-:IZIEI:1

Cancel | Help |

Through this dialog the MCU name and the MCU-Id can be changed.

For details please see section

Note: The MCU-Id saved through this dialog overrides the environment variable
MCUID of theDEFAULT.ENVfile.

MCU Clock Frequency

ChooseNoral-BDM | Set MCU Speed.to open this dialog. Sets the Noral-BDM
unit clock type. This is the clock the BDM unit uses to synchronize with the targ
BDM.

Set MCU Speed E|

% Usze asynchronous clock
Clock Frequency: IE-':“:“:I Hz

™ Use ECLE

™ Use ozcillatar

Cancel | Help |

For communication between the Noral-BDM unit and the target system, the BD
clock must be set correctly. There are different modes possible:

Asynchronous clock: In this mode, the Noral-BDM unit uses its own internal

For More Information: www.freescale.com
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clock thus running asynchronously with the target. The optional ECLK signal is not
needed. The internal clock must be configured with the BDM baudrate of the target.

ECKL: The Noral-BDM unit uses the ECKL signal of the target, which allows
changes of the BDM clock on the target. In this mode the flying B€2idL of the
Noral-BDM unit must be connected to the ECKL of the target.

Oscillator:  The Noral-BDM unit uses the target oscillator. The target oscillator
must be double the ECLK frequency. The flying |€€KL of the Noral-BDM unit
must be connected to the oscillator clock of the target.

Note: The BDM Clock and the BDM Clock Mode saved through this dialog over-
rides the environment variable MCUCLOCKSPEED and MCUCLOCK-
TYPE of theDEFAULT.ENVfile.
Hardware Breakpoint Configuration
ChooseNoral-BDM | Set Hardware BP.to open this dialog.

Hardware Breakpoint Configuration |

—BRELCT1

™| BEKDEE - Ernatle Miata Bus
tModule baze address [hex): IIJ [T EKMEH- Breakpoint Maghk High
™| EEMEL - Breakpaint bask Lo
BREA [hex]: IEI BRED [hex]: IEI
CRIETD ™| BRI RwE - B Eompare Enable
: ™| BRI R Bl Compare Walue
[Disabled [ I | BRURWE - i Cormpare Bl

™| BEER|- Breah anFrogram &ddiesses I B/ B e /il
[T BEASIE - Breakpaint 1| Frange Earitn!
[T EROSIE - Ereakpaint 0 F ange Eart]

Mode: IDisaI:uIed j

Cancel | Help |

This dialog allows to set up the hardware breakpoint module of the used HC12
derivative.

For details aboutlardware Breakpoint Configuratiodialog please see section

Note: This feature is available only if the HC12 derivative connected to the debug-
ger through the Noral-BDM has an hardware breakpoint module. Check
your MCU documentation.

For More Information: www.freescale.com
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On-Chip Hardware Breakpoint

On some HC12 derivatives, an on-chip hardware breakpoint module can be use
set breakpoints and watchpoint. To invoke this module, it is necessary to set up
debugger to use this on-chip hardware breakpoint module.

This can be done using thardware Breakpoint Configuratiodialog.

SelectNoral-BDM | Set Hardware BP..menu entry. Thedardware Breakpoint
Configurationdialog is displayed.

Hardware Breakpoint Configuration |
bode: IDisaI::Ie::I j - BRKCT
7| ERIEE - Enable [ata Bius
Module baze address [hex): IEI = BEREH - Breakpoint iash High

™| BEREL - Ereakpmint i ashk Lo
BREA [hex]: II:I ERED [hex]: IEI
T Bk RwE - B Eompare. Erable

~EBRKCTO
: [ ERAR - B Eampare & Elue
|Disabled - ™ BKORWE - R/ Compare Enable
™| EEERMI - Break orFragranm &ddiesses = E RO R o/ Eompare Vel

T ERALE - Ereakpoint | Fange ot

[T BEGAILE - Erealpmint 0IF enge Eantral Lancel | Help |

The Mode combo box allows to select between three different mddestbled
Automatic (controlled by debuggeaipdUser Controlled

Hardware Breakpoint Configuration

Mode: [EEERE =] [ ERRETT
Disabled I | BRDBE - EratiziDsta Bis
Fhem e Automatic [controlled by debugger) k ™| Bk EHS- Breakpamt Mk High
BRKA [huezfrlgmtm"m' BAKD fhenl] = BRHEL - Breakpsititifisk Lovs
™| BEEIEWE - B Eampane Bnatle
s I | Bl - i Compere i elue
[Disabled = I= | ERORAE - Bl Eompare Enatile
™| EKER - Ereak o Fragram &ddiesses I S S e
™| BRASLE - Ereakpoint 1 Bange Eantmal
™| B E - Ereakpoint U EEnge Eattl | Ok I Cancel Help

Disabled mode

This is the default mode fddl-WAVE When the hardware breakpoint module is
disabled, it is not possible to set breakpoint in Flash or in EEPROM. It is also r

For More Information: www.freescale.com
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possible to set any watchpoint, even if the application is loaded in RAM.

Note: Some actions like “stepping over” or “stepping out” use one internal
breakpoint and therefore can not be used when debugging in non volatile
memory if the hardware breakpoint module is disabled.

Automatic (controlled by debugger) mode

If the Automatic (controlled by debuggamode is selected, you have the possibility
to set up to two breakpoints Mon Volatile Memorygor one watchpoint).

Hardware Breakpoint Configuration |
—BREKLCT1

= | BEIUEE - Eratie Hata B
Module baze address [hex): |2I:1 = EKHEH| - Breakpnint ez High

™| ERHEL - Ereatkpoint i ash Lo
BF k. [he:-:]:ll:l BRED [he:-:]:ll:l
™| BEIEWE - B Eompare Bnatle

Mode: I.-’-‘-.utl:lmatic [controlled by debugger]j

—BRELCTO
: ™| BR R B Eampare Walue
[Disabled - I ERORWE - B/ Compere Eneble
I" | BEER - Ereal amFrogranm Sddfesses I BRI/ R/ e Value
™| BRASLE - Ereakpoint 1 Bange Eantmal
I” | BEOELE - Ereakpaint iiEEnge Eantal | Ok I Cancel | Help |

In order to set the debugger correctly, the address of the hardware breakpoint mod-
ule must be set in thdodule base addresslit box.

The Module base address is typicallgx20 for the M68HC912B32
M68HC912D60andM68HC912DG128

For other derivatives, please refers to Motorola’s documentation.

When those settings are done, any breakpoint which is Bitnr/olatile Memory
is considered by the debugger adHamdware Breakpoint

If your application is loaded in RAM, breakpoints are software breakpoints. In this
case theHardware Breakpointmodule gives you the possibility to debug with
breakpoints and watchpoint (only one watchpoint is available).

For More Information: www.freescale.com
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Note: In Automatic mode, the HC12 hardware breakpoint module allows only tw
breakpoints (or one watchpoint) at the same time. If you are debugging yo
code in FLASH, you can not set more than two breakpoints or one watch-
point.

Note: Some actions like “stepping over” or “stepping out” use one internal
breakpoint and therefore reduce your amount of hardware breakpoint to
one.

Note: The M6BHC812A4 does not have any Hardware Breakpoint module.

Note: The M68HC912DG128 hardware breakpoint modiiteot always able to
handle correctly breakpoints on banked code, as address matching is only
done on 2 bytes, regardless the PPAGE.

User Controlled mode

This mode allows you to fully set up the breakpoint module according t
Motorola’s documentation.

The following registers can be modified:

1. BRKCTO Breakpoint Control Register 0
2. BRKCT1 Breakpoint Control Register 1
3. BRKA Breakpoint Address Register

4. BRKD Breakpoint Data Register

For more information about those registers, please refers to your MCU referer
manual sectioBreakpointsof theBackground Debug Mod®evelopment Support
part of the manual).

Note: When a hardware breakpoint or watchpoint is set in User controlled mode
the message displayed in the status bar when the breakpoint or watchpoir
Is reached is ILLEGAL_BP.

Note: If the control point set is a breakpoint, it is needed to perform a single stef
before running again the target otherwise the target will endlessly break ol
the same address bus access.

For More Information: www.freescale.com
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Setting hardware breakpoints in user controlled mode (BDM
- Dual Address Mode)

Setting one hardware breakpoint in user controlled mode (BDM - Dual
Address Mode)

To set an hardware breakpoint in user controlled mode, perform the following
steps:

. Open théHardware Breakpoint Configuratiodialog.

. Select thé&Jser Controlledmode in theModelist box.

. Specify the address of the breakpoint moduMadule base addresslit box.

. Set the address of the breakpoint inBRKAregister.

. In theBRKCTOgroup, select thBDM - Dual address Mod&r the breakpoint
module.

6. TheBKPM bit must be set so that the breakpoint module breaks if the match is on

an instruction that will be executed.
7. TheBKOALEDit is set so that the full 16-bit value BRKAIis used to compare
the address bus.

a b~ wN PRk

In the following bitmap, one hardware breakpoint is set at adAr€3380 :

Hardware Breakpoint Configuration |
—BRKLCT1

[~ EKDEE - Enable Data Bus
tModule baze address [hex): |2EI [ BEMEH - Breakpaint Mask High

I I_ [ EKMEL - Breakpaint bask Law
il B I~ BK1RWE - RAW Compare Enable

bode: ILlser contralled j

—BRKECTO
[T BEIRW - B Compare Value
[BOM - Dual Address Mode =l ™ BKORWE - R/ Compare Enable
v BEFM - Break on Frogram Addresses I™ BKORW - R/w Compare Value

[~ BE1ALE - Breakpaint 1 Fange Contral

¥ BEDALE - Breakpaint O Fange Contral Cancel | Help |

8. Click Ok to close thHardware Breakpoint Configuratiodialog.

9. Run the target. If the breakpoint can be reached, the debugger is stopped and
ILLEGAL_BPis displayed in the status bar.

10.To run the target again, it is needed to first perform an assembly or single step
otherwise the same breakpoint is reached again and again.

For More Information: www.freescale.com
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Setting one second hardware breakpoint in user controlled mode
(BDM - Dual Address Mode)

To set one second hardware breakpoift/ser Controlledmode, perform the fol-
lowing steps:

1. Set the address of the second breakpoint iBRIeD register.
2. INnBRKCTQ theBK1ALEDit is set so that the full 16-bit valueBiRKDis used to

compare the address bus.
3. In BRKCT1 the BKDBE bit is set to enable the comparisonBRKD with the

address bus.

In the following bitmap, two hardware breakpoint are set at ad@&3880 and
OxCO8F:

Hardware Breakpoint Configuration |
bode: ILlser contralled j - BRKCT
[¥ EKDEE - Enable Data Bus
Module baze address [hex): IEEI [~ BEMEH - Breakpoint Mask High

[ BEMEL - Breakpaint b ask Low
BREA [hex]: IEDED ERKE [hex]: IEDBF
- [T BEIRWE - B/ Compare Enable

[T BE1RW - B/ Compare Yalue
[BOM - Dual Address Mode I [~ EKORWE - B! Compare Enable
[T BEORW - A Compare Yalue

¥ BEFHM - Break on Program &ddresses
[¥ EKAALE - Breakpoint 1 Fange Contral
[V BEDALE - Breakpoint O Fange Contral

Cancel | Help |

. Click Ok to close theHardware Breakpoint Configuratiodialog.

. Run the target. If the breakpoints can be reached, the debugger is stopped
ILLEGAL_BPis displayed in the status bar. Do not forget to perform a singl
step before running the target otherwise the target will stop again on the sa
breakpoint.

(G2 SN

Setting watchpoints in user controlled mode (BDM - Dual
Address Mode)

Setting one watchpoint in user controlled mode (BDM - Dual Address
Mode)

To set a watchpoint iblser Controlledmode, perform the following steps:

1. Open théHardware Breakpoint Configuratiodialog.

For More Information: www.freescale.com
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2. Select theJser Controlledmode in theviodelist box.

3. Specify the address of the breakpoint moduMadule base addresdit box.

4. Set the address of the watchpoint inBffKAregister.

5. In theBRKCTOgroup, select thBDM - Dual address Modéor the breakpoint
module.

6. TheBKOALEDit is set so that the full 16-bit value BRKAIs used to compare
the address bus.

In the following bitmap, one read/write access watchpoint is set at adatZ¥30
(the access size for this watchpoints is 1 byte):

Hardware Breakpoint Configuration |
bode: ILlser controlled j BRRCTI
[” BKDEE - Enable Data Bus
Module baze addrezs [hex): |2EI [~ EEMEH - Breakpaint Mask High

[T BEMEL - Breakpoint Mask Law
BREA [hex]: |2|:||:||:| BREE [hex]: ||:|
S [T BEIRWE - R/ w Compare Enable

[ BEARW - BAW Compare Yalue
[BDM - Dual Address Mode I ™ BKORWE - RAW Compare Enable
[~ BEFHM - Break on Program &ddiesses I™ BKORW - RAW Compare Value
[T BKAALE - Breakpoint 1 Fange Contral
¥ BEDALE - Breakpaint O Fange Contral Ok I Cancel | Help |

7. Click Ok to close théHardware Breakpoint Configuratiodialog.
8. Run the target. If the watchpoint can be reached, the debugger is stopped and
ILLEGAL_BPis displayed in the status bar.

Note: A two bytes access size watchpoint can be set up by using two contiguous
one byte access size watchpoint.

Setting one second watchpoint in user controlled mode (BDM - Dual
Address Mode)

To set a second watchpointlser Controlledmode, perform the following steps:

1. Set the address of the second watchpoint iBRI€D register.

2. InBRKCTQ theBK1ALEDbit is set so that the full 16-bit valueBRRKDis used to
compare the address bus.

3. In BRKCT1 the BKDBE bit is set to enable the comparisonBRKD with the
address bus.

In the following bitmap, two read/write access watchpoints are set at address
For More Information: www.freescale.com
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0x2000 and0x2002 (the access size for those watchpoints is 1 byte):

Hardware Breakpoint Configuration |
bode: ILlser contralled j - BRKCT
[¥ EKDEE - Enable Data Bus
Module baze address [hex): IEEI [~ BEMEH - Breakpoint Mask High

[ BEMEL - Breakpaint b ask Low
BREA [hex]: |2|:||:||:| ERKE [hex]: |2|:||:|2
[T BEIRWE - B/ Compare Enable

—BRKCTO
[T BE1RW - B/ Compare Yalue
[BDM - Dual Address Mode = ™ BKORWE - RAW Compare Enable
[ BEFM - Break on Program &ddresses I™ BKORW - R/ Compare Value
¥ EKAALE - Breakpoint 1 Fange Controf
[V BEDALE - Breakpoint O Fange Contral Ok I Cancel | Help |

4. Click Ok to close thHardware Breakpoint Configuratiodialog.
5. Run the target. If the watchpoints can be reached, the debugger is stopped
ILLEGAL_BPis displayed in the status bar.

Note: A two bytes access size watchpoint can be set up by using two contiguou
one byte access size watchpoint.

Controlling the kind of access of the two watchpoints in user control-
led mode (BDM - Dual Address Mode)

The breakpoint module can be set up so that a break occurs on a read, a write
read/write data access.

For each watchpoint, two bytes are defined inBRKCT1register to set up the
kind of access:

« BKORWENdBKORWAre use to set up the kind of access on the address spe
fied in theBRKAregister.

« BKIRWENdBK1RWAre use to set up the kind of access on the address spe
fied in theBRKDregister.

The following table shows how to define the values in those registers to select
correct access kind:

BKXRWE BKXRW
READ/WRITE 0 0
WRITE 1 0
READ 1 1

For More Information: www.freescale.com
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The following example show how to set up RIEAD/WRITHdefault) watchpoints
set in the previous section to BEAD or WRITEwatchpoints.

1. TheBKxRWEDit of BRKCT lregister must be set for both watchpoints so that the
access kind is checked.

2. Leave thdBKORWhbits reset iMBRKCT1 The hardware breakpoint modules will
break on aVRITEaccess for the addressBRKA

3. Set theBK1RWhits inBRKCT1 The hardware breakpoint modules will break on
aREADaccess for the addressBRKD.

In the following bitmap, a write access watchpoint is set at ada@r@€0 and a
read access watchpoint is set at addoe@002 (the access size for those watch-
point is 1 byte):

Hardware Breakpoint Configuration |
b ode:; ILlser controlled j BRKCTI
¥ EKDEE - Enable Data Bus
tModule baze address [hex): |2EI [ BEMEH - Breakpaint Mask High

[ BKMEL - Breakpoint Mask Low
BREA [hex]: |2nun BREE [hex: |2IZIIIIE
CRETD ¥ EBEIRWE - R.A% Compare Enable

¥ BEIRW - B Compare Value
[BOM - Dual Address Mode = ¥ BKORWE - R/ Compare Enable
[~ BEFM - Break on Frogram Addreszes I™ BKORW - A Compare Yalue
¥ BE1ALE - Breakpaint 1 Fange Contral
¥ BEDALE - Breakpaint O Fange Contral

Cancel | Help |

4. Click Ok to close theHardware Breakpoint Configuratiodialog.

5. Run the target. If the watchpoints can be reached, the debugger is stopped and
ILLEGAL_BPis displayed in the status bar. The debugger stops on read access at
the address iIBRKAand on write access at the addresBRIKD.

Note: If a two bytes access size watchpoint has been set up by using two contigu-
ous one byte access size watchpoint, the settings for the access kind should
be the same for the registers BRKA and BRKD.

Setting one conditional watchpoint in user controlled mode
(BDM - Full Breakpoint Mode)

To set a conditional watchpoint loser Controlledmode, perform the following
steps:

For More Information: www.freescale.com
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. Open théHardware Breakpoint Configuratiodialog.

. Select thé&Jser Controlledmode in theModelist box.

. Specify the address of the breakpoint moduladlule base addresslit box.

. Set the address of the watchpoint inBfRKAregister.

. Set the value to match on break in BRKDregister. This value is an hexadeci-
mal value.

. In theBRKCTOgroup, select thBDM - Full Breakpoint Modéor the breakpoint
module.

7. TheBKOALEDit is set so that the full 16-bit value BRKAIis used to compare

the address bus.
8. In theBRKCT1group, theBKDBEbit is set to enable tHBRKD register.

a b wnN Pk

(©)]

In the following bitmap, a conditional read/write access watchpoint is set at addre
0x2002 , the debugger will stop when the 16-bit value at addi®2802 is equal
to 0x0005 :

Hardware Breakpoint Configuration |
bode: ILlser contralled j - BRKCT
[¥ EKDEE - Enable Data Bus
Module baze address [hex): IEEI [~ BEMEH - Breakpoint Mask High

[ BEMEL - Breakpaint b ask Low
BREA [hex]: |2|:||:|2 ERKE [hex]: |5
- [T BEIRWE - B/ Compare Enable

: [T BE1RW - B/ Compare Yalue
[BOM - Full Breakpoirt Mods I [~ EKORWE - B! Compare Enable
[T BEORW - A Compare Yalue

[ BEFM - Break on Program &ddresses
[T EBKAALE - Breakpoint 1 Fange Contral
[V BEDALE - Breakpoint O Fange Contral

Cancel | Help |

The access kind can also be specified usingBtk@éRWEand BKORWbit of the
BRKCT1group:

BKORWE BKORW
READ/WRITE 0 0
WRITE 1 0
READ 1 1

In the following bitmap, a conditional write access watchpoint is set at addre
0x2002 , the debugger will stop when the 16-bit value at addi®®3802 is equal
to Ox0005 and is read:
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Hardware Breakpoint Configuration |
b ode:; ILlser controlled j BRKCTI
¥ EKDEE - Enable Data Bus
tModule baze address [hex): |2EI [ BEMEH - Breakpaint Mask High

[ BKMEL - Breakpoint Mask Low
BREA [hex]: |2nuz BREE [hex: |5
CRIETD [T BEIRWE - RA% Compare Enable

: [T BEIRW - B Compare Value
[BOM - Full Breakpoint Mode I W BKORWE - FiAW Compare Enable

[~ BEFM - Break on Frogram Addreszes ¥ BKORYW - R/w Compare Value

[~ BE1ALE - Breakpaint 1 Fange Contral
¥ BEDALE - Breakpaint O Fange Contral

Cancel | Help |

In the following bitmap, a conditional write access watchpoint is set at address
0x2002 , the debugger will stop whé&x0005 is written at addres3x2002 (16-
bit value):

Hardware Breakpoint Configuration |
bode: ILlser controlled j BRRCTI
¥ EBKDEE - Enable Data Bus
Module baze addrezs [hex): |2EI [~ EEMEH - Breakpaint Mask High

I I_ [~ BKMBL - Breakpoint Mask Low
e B I BRIRWE - i Compare Enable

~BRKLCTO
: [ BEARW - BAW Compare Yalue
[BOM - Ful Breakpoint Mods [ W BKORWE - FiAw Compare Enable
[T BEPM - Break on Program Addreszes I™ BKORW - B Compare Yalue

[T BKAALE - Breakpoint 1 Fange Contral

¥ BEDALE - Breakpaint O Fange Contral Cancel Help
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HOTPLUG Connection

The Flex BDM interface HOTPLUG feature gives you the possibility to connect t

a stand alone running hardware equipped with a BDM connector and therefore
trace the current running code.

Who to "Hotplug" with the Noral-BDM Target Interface?

1. IMPORTANT : Your STARTUP.CMENdRESET.CMDshould not execute any
hardware access command, I&(write byte) commands. If this kind of com-
mand exists, put these commands into comments With "

2. Power supply your Flex BDM interfacBo NOT connect the BDM connect
now!

3. Start the HI-WAVE debugger and load tderalbdm target. After a short while,
the dialog below is displayed:

Communication Device 5pecification

— Communization Device

|F'IELF'T.DLL,F'EIF|T=‘I

[~ Show Protocol ¥ HotPlug connectior:

Connect Cancel | Help

4. After checking thédotPlug connectioncheckbox, click th€onnectbutton. The
HOTPLUG Connection message informs you that you are about to hotplu
From this point, you can cancel the operation clichiiegor go on clickingyes

HOTPLUG Connection

& “Y'ou attempt to hotplug on a hardware BOk port.

Do pou want to continue?

5. When clickingYes the Flex BDM interface connector is "de-activated"”, like if
each wire was in high impedance level. The dialog below is displayed.

For More Information: www.freescale.com
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Q Pleaze connect the Flex interface ta the hardware BO port then click Ok,

6. Now you can connect the Flex BDM connector to your hardware BDM connec-
tor. Once done, click th@k button.
7. The debugger turns ®unning status automatically. To found out where is cur-

rently the running program, you need stop the debugger.
8. Then choosingNoral-BDM | Load...menu, you can load withLbad Symbols
only" Load option the running program in the debugger as show below to display

and trace the original Source code.

Load Executable File EE3
Lok jr: Ia B3z j gl et EEE

| flibo_32.abs
|##] fiba_b32.ahs

File name: Ilest.abs Open I
Files of tpe: IExecutahles [*.abs; =elf) j Caticel |

Load Optiohs
’7 (" Load Code + Symbols © Load Symbolz only ¢ Load Code anly

Note: DoNOT load the progranCodeotherwise the PC will be modified. Load
with "Load Symbols onlyyLoad option.

For More Information: www.freescale.com
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Noral-BDM Target Component Commands

The following commands can be used in any command file S&.4RTUP.CMD
file, or typed in the Command Line component. The startup command TTAdR-
TUP.CMDis executed byHI-WAVE straight after the Noral-BDMarget Interface
has been loaded. This file must be located in the current project directory. You ¢
use anyHI-WAVE command in this file and take advantage of the wide set of con
mands introduced in thdl-WAVEmanual to setup the target hardware before load:
ing any application.

ThelCD-12 Target Interface specific commands are:

Those commands can be entered in SHARTUP.CMLCfile or in the Command
Line component oHI-WAVE

BANKWINDOW

Short Description

specify a banked memory area

Syntax
BANKWINDOWPPAGE|DPAGE|EPAGE) <range> <reg. address>

Description

With the commandankwindow , it is possible to set up the debugger to work in
banked memory model.

To define a banked memory area, the range of memory in the page and the adc
of the corresponding page register must be defined. Three different page regis
can be specifieddPAGEEPAGEandPPAGE These registers are displayed in the
register component.

For More Information: www.freescale.com
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Example BANKWINDOW PPAGE 0x8000..0xBFFF OxFF

This command allows to use the banked memory modelliwWAVE using the
M68HC12DG128

This commands means tReAGEegister located at addre®e=F must be used to
build the PC address when the code is located in banked memory area, from
0x8000 to OxBFFF.

The PPAGEreqister (located at addre8gFF) will be displayed in the register
component.

Example

BANKWINDOW PPAGE 0x8000..0xBFFF 0x35

BANKWINDOW DPAGE 0x7000..0x7FFF 0x34

BANKWINDOW EPAGE 0x0400..0x07FF 0x36

These 3 consecutive commands set the Noral-BDM interface to use the banked
memory model with atHC12A4 derivative wired with codepage, datapage and
extrapage.

For More Information: www.freescale.com
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PROTOCOL

Short Description

switches on/off th&how Protocofunctionality

Syntax
PROTOCOLON|OFF

Description

If this command is used, all the messages sent to and received fro@DHI
interface are reported in tl@mmand Linevindow of HI-WAVE

Example PROTOCOL ON

Note: The Show Protocol is a useful debugging feature if there is a communicati
problem.

For More Information: www.freescale.com
© Copyright 1987-1999 HIWARE HI-WAVE



oc Noral-BDM Target Component Commands

Freescale Semiconductor, ine.—————————
RESET

Short Description

resets of the target board

Syntax
RESET

Description

With this command it is possible to reset the target fronCthramand Lineompo-
nent ofHI-WAVE

The target board is reset and the reset vector is read in the target memory from the
vector table (addresixFFFE).

Example RESET

For More Information: www.freescale.com
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SETVPP

Short Description

sets on/off the programming voltage of the Flex interface.

Syntax

Syntax: SETVPP ON|OFF

Description

This command let your set the programming voltage on to program onchip FLAS
EEPROMs with the FLASH programming (NVMC) interface. When the comman
“SETVPP ON” is executed, the FLEX module delivers the programming voltag
through its “Berg” BDM connector. When the command “SETVPP OFF” is exe
cuted, the FLEX module delivers no more the programming voltage through |
“Berg” BDM connector.

Example SETVPP ON

For More Information: www.freescale.com
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Noral-BDM Target Environment Variables

All environment variables used by the Noral-BDM Target Interface component are
in the PROJECT.INI file or in the DEFAULT.ENVfile of your current project
directory, sectiofNORAL FLEX BDM] . All variables match settings from the
Noral-BDM Target Interfacdialogs. They usually must be set within these dialogs.

The Noral-BDM Target Interface specific environment variables are:

Note: Please see the HI-WAVE Flash Programming manual for
NV_PARAMETER_FILE, NV_SAVE_WSP and NV_AUTO _ID variables
description.

« BPModuleAdr
Syntax:BPModuleAdr=<address of the breakpoint module>
Location:PROJECT.INI
Associated tot dialog

Short Description: Th&PModuleAdr variable is used to specify the address of
the hardware breakpoint module. This address is needed if the hardware breakpoint
module is inAutomatic (controlled by debuggamode or inUser Controllednode.

« BPModuleMode
Syntax:BPModuleMode=0|1| 2
Location:PROJECT.INI

For More Information: www.freescale.com
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Associated to: dialog

Short Description: Th8PModuleMode variable is used to specify the hardware
breakpoint module mode:

« BPModuleMode=0 the hardware breakpoint module is disabled.

« BPModuleMode=1 the hardware breakpoint module isAntomatic (con-
trolled by debuggerjnode. In this case, variabBPModuleAdr is used to
specify the address of the breakpoint module.

« BPModuleMode=2 the hardware breakpoint module isUiser Controlled
mode. In this case, the variald®ModuleAdrns used to specify the address of
the breakpoint moduleREG_BRKCTO REG_BRKCT1 REG_BRKAand
REG_BRKRre used to store the values set in regi8BISA BRKB BRKCTO
andBRKCT1of the hardware breakpoint module.

« COMDEV

Syntax:COMDEV=doral parallel port communication DLL filenamge
PORT=<PT port numbes

Example COMDEV=PICLPT.DLL,PORT=1
Location:PROJECT.INI

Associated to: dialog

Short Description: The communication DLL file and port to be used on the ho
computer can be specified using the varigk&VDEV

 MCUCIlockSpeed
Syntax:MCUClockSpeed=< X-tal value(Hz)/2 >
Location:PROJECT.INI
Associated to: dialog
Short Description: The target MCU X-tal frequency / 2.
« MCUClockType
Syntax:MCUCLOCKTYPE=ASYNC|ECLK|OSC/2
Location:PROJECT.INI
Associated to: dialog

Short Description: The BDM clock mode can be set up through this environme
variable. For details please see sectian 1 The asynchronous
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mode is set as default mode. This environment variable will be overwritten if the
BDM clock mode is changed in a later debug session.

e MCUID
Syntax:MCUID=<MCU-ID of the connected derivative>
Location:PROJECT.INI
Associated tot dialog

Short Description: Th#CUIDvariable is used to store the MCU-ID of the deriva-
tive connected to the Flex interface.

Each MCU has its own MCU-ID which is assigned by Motorola.
« REG_BRKA

Syntax:REG_BRKA=<value in the BRKA register>

Location:PROJECT.INI

Associated tot dialog

Short Description: Th&®REG_BRKAvariable is used to store the value of BiRKA
register of the breakpoint module when it is usedser Controlledmode.

For more details about thBRKA (Breakpoint Address Register) register, please
check your MCU documentation from Motorola.

« REG_BRKB
Syntax:REG_BRKB=<value in the BRKB register>
Location:PROJECT.INI
Associated tot dialog

Short Description: Th&®REG_BRKBrariable is used to store the value of BiRKB
register of the breakpoint module when it is usedser Controlledmode.

For more details about tiBRKB(Breakpoint Data Register) register, please check
your MCU documentation from Motorola.

« REG_BRKCTO
Syntax:REG_BRKCTO=<value in the BRKCTO register>
Location:PROJECT.INI

Associated tot dialog
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Short Description: Th&REG_BRKCTOrariable is used to store the value of the
BRKCTOregister of the breakpoint module when it is usedJser Controlled
mode.

For more details about tiBRKCTO(Breakpoint Control Register 0) register, please
check your MCU documentation from Motorola.

* REG_BRKCT1
Syntax:REG_BRKCT1<value in the BRKCT1 register>
Location:PROJECT.INI
Associated tot dialog

Short Description: Th&REG_BRKCTvariable is used to store the value of the
BRKCT1register of the breakpoint module when it is usedJser Controlled
mode.

For more details about tiBRKCT1(Breakpoint Control Register 1) register, please
check your MCU documentation from Motorola.

e SHOWPROT
Syntax:SHOWPROT40
Location:PROJECT.INI
Associated tot dialog

Short Description: If the&Show Protocois used, all the commands and responses
sent and received are reported in@mnmand Lineomponent oHI-WAVE

If the variable is set to Bhow Protocols activated.

For More Information: www.freescale.com
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