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Introduction

The M6BDEMO908QT4 demo board was developed as a promotional tool for
the introduction of the 8-pin MC68HC908QT4 microcontroller (MCU). The
demo board consists of the MCU, an RS232 level shifter for serial
communications, a pushbutton switch and potentiometer for inputs, and an
LED for output. The board is powered by a 9 V battery and has a simple
“blinker” program and a “user monitor” program.

The 4K MCU FLASH memory can be reprogrammed through the user mode
monitor program. The user monitor program itself however cannot be
programmed or erased on the board as it was constructed. This application
note describes how to reprogram the user program space with a serial cable
through the user monitor, and how to reprogram the user monitor program
through a MONOS interface.

This application note requires that a registered version of CodeWarrior®
Development Studio for 68HCO08, Special Edition, version 2.1 or later, be
loaded on your PC.

Demo Board Memory Map

The M6BDEMO908QT4 demo board comes with three sections of code in the
FLASH memory. The first two sections, in the 4K user array (Figure 1), contain
a “blinker” demo program and some test code. The third section, in the vector
array, contains a short “user monitor” program that is described in the
application note User Mode Monitor Access for MC68HC908QY/QT Series
MCUs, Motorola document order number AN2305/D. The user monitor is used
in the first part of this document to perform a simple debug step and to
reprogram the user FLASH with a different program. The user monitor is
invoked by holding the pushbutton switch down during power up.

CodeWarrior is a registered trademark of Metrowerks, a Motorola company.
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VECTORS
$FDFF
$FFBO
USER MONITOR
+ VECTORS
SFFFF

Figure 1. M6BDEMO908QT4 Demo Board FLASH Memory Configurations

Reprogramming the User FLASH with the User Monitor

First, Get the Trim Before programming the FLASH with any new code, we strongly advise you to

Value copy the Internal Oscillator trim value from memory location $FFCO and write
it on this document or on the demo board. This will save time later in the case
that the user monitor program gets corrupted.

To do this, slide switch S1 to the closest edge of the board (OFF position).
Connect a 9 V battery to the terminals. Connect a serial cable between the
board and your PC. Do not switch the power on yet.

Launch CodeWarrior IDE (CWO08 V2.1 or later).

Under File menu select New.

Select HCO8 Stationery (Figure 2).

Type GetTrim as Project name.

Click OK.

o s~ 0bhd -

2 Reprogramming the M6BDEMO908QT4

For More Information On This Product,
Go to: www.freescale.com



g |

Freescale Semiconductor, Inc.

AN2322/D
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X
Froject | File | Object |
E Empty Project Froject narne:
iy HCOB Stationery IGetTrim
i Makefile Importer 'wizard
Lacation:
IE:HMetererks\JSHGetTrim Set...
Sdd ta Froject:
Project;
OF. I Cancel
Figure 2. CodeWarrior New Project Window
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6. Inthe New Project Window, click on + by QT_QY to expand the
selections. (Figure 3)

7. Click on + by QT4 to expand the selections.
8. Click on Absolute Assembly.
9. Click OK.

New Project x|

Select project stationeny:

|E Froject Stationery

[#- Board Support -
- Legacy

Bl AT_GY

- UT1

F- OT2

- QT4

B heolute A zzembly

Figure 3. New Project Stationery Window

The GetTrim project window appears. (Figure 4)
10. Click the Debug icon (green arrow).

{ @ GetTrim.mcp - _ ||:||5|
Ilﬂl FEE F'EDEI::ugFES-IES-I...j i Q’ @ 5‘

Files | Link: Elru:lerl Targetsl

% | File | Code | Data ¥4 | -
B readme. bt héa nia e e

¥ [F{_] Sources n 0s « =
{3 Debugger Crd Files n 0 - =

¥ [F{3 Prm n 0 =l
LT Dakunnar Proiact Fila | |- =l ﬂ
17 files 0 0 v

Figure 4. GetTrim Project Window
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The True-Time Simulator & Real-Time Debugger window automatically
loads. (Figure 5)

. True. Tave Silabor & Real-Time Debugger  Cetrowerks’, 75 Gel Trim', pede bug ini =10 x|
File Vew Run PEDwbug Comporent Regsber  Window Help
Sl T E R R AL e I T |
EEET—— = .o =l0jx)
'C:\Meiiowedes) S\ GimtTrimbbin\main. dbg Lire: B8 ‘man
i FEPLACE BY YOUR CODE MERE . <l DETENTTEWIT =l
L ettt BHCC — *269 saba = FA4T
main: EHCS Ne3q taba = FEI5
bra FomStart ; mrip identification dats) CoRA
FCE YIChy Chris Toffcainm July 14, 2002° _I LaL 114,
ROL 115X
BHA 5276 sabs = FBLT
e CLE 102X |
Al a ROR 114X B
: =0 | OIS -alx
HOE  [CPUCpekes 0 fudy
main () IS I_D
[+ o 3F FF

SR (68 Status | vuINZC
[ o] ™

o mends [ Auo | Swb | Global

B vemp_long *" arcay[4] of unsigned chac i-l
B tewp_woed T oareay[2] of unaigoed chag
temp_hyte undefined unsigned char
adec_isr -2014 int
YARODOOZ =Z014 inc
WRROOO03 -2014 int =|
=10l x|
-
/7 After load the commands written below will be exscuted
i =101 %]

done % emdypostlosd, ced
Fostlosd commesnd £1ls correctly sxecuted.

i
N
Fior Hislp, press FL HCAE0TS (o Ameypostiosd, o

Figure 5. True-Time Simulator and Real-Time Debugger Window
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11.  From the PEDebug pulldown menu select Device: M6BDEMOQTY.
(Figure 6)

12. Likewise, select Mode: In-Circuit Debug/Programming.

True-Time Simulator & Real-Time Debugger C:\Metrowerks', 15 GetTrim', pedebug.ini
File “iew Run | PEDebug Component  Register  Window  Help

e Load... Chrl+L
=& h =] -
D - RESEt Ctr|+R J—l—l _|

m Command Files =1al
C: Ak etrowerk s [Lire: 28
Device : HCIO0EOT4 AEHCOS BB Farmily L4
f:”””” Mode @ Full Chip Simulation erhtrrns ASAZ Family  »
- : GPJGT Family »
WAl P&E Micro 3 .
tion dat: GR Family b
FCE Port Pins Module ¥ |zooz: JE Farnily »
Clocks Maodule r IL{3K Family  #
IR Module r ko Family 3
ADC Module r L1 Family 3
K FLASH Module > MR Family  » o
Fum bill Cyvcle .. L :E :2::5 : ;lgl
! Wiew Register Files ..., E¥ Family r
wain () QT N HooosqTl
HZ903QT2
v HCO0S0T4
HZ90S0Y 1 n
—-_.—e—————— HZ9030Y 2 I_
| [mair.dbg [ & HCoosgvd :

rrer

array[4] of unsigned char

templotg

Figure 6. PEDebug Pulldown Menu for Device and Mode Selection
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The PROGO08SZ programmer launches and the “Attempting to contact
target” window appears. (Figure 7)

13. Select Class Il in Target Hardware Type.

14. Select Serial Port 1 or other port.

15. Select Baud = 9600 Baud.

16. Check the IGNORE security failure... box.
17. Click Contact target with these settings...

Attempting to contact target and pass security...

Target Hardware Tyupe

Clazz Il - Direct serial to target w/MONOS zerial port circuity built in. j Advanced |
PEE MOMNDE Interface not detected. Check pour power, connection, and zettings.
—Clazz |11, 1II, I - Setting

Senal Port: I 1 vI Cloze Bort |
B aud: I 9600 Baud "I
Specified Baud: I 0

The zenal port iz clozed.

—Target MCU Security bipte:

) Attempt AL Enown secunty codes in onder ! Attempt FE-FF-FE-FE-FF-FF-FE-FF {Fram securityinil
= Attempt FF-FF-FE-FF-FF-FF-FF-FF [Blank Device] = Attempt FE-FF-FF-FF-FR-FF-FF-FF {Fram securityin
% Attempt FE-FF-FF-FF-FE-EF-FF-FE {From secuntyin {Recentt € Attempt O0-00-00-00-00-00-00:00 (Blank on alder, devices]
) Attempt FF-FF-FF-FF-FF-FF-FF-FF {Fromm securitini = User |DD-DD-DD-DD-DD-DD-DD-DD Load from 519 |
) Attempt FF-FF-FF-FF-FF-FF-FF-FF {Fromm securitini v IGHORE securnty failure and enter monitor made
Status:
0. ICS Hardware loopback detectad: 4. Device entered monitor mode:
1. Device echoed zome security bytes: 5. Reset was Power-On Reset; Help... |
2. Device echoed all zecurity bytes: B. BOM iz accesible [un-zecured):

3. Device zignaled monitar mode with a break:

[~ Show thiz dialog befare attempting to contact the target ESHCOS board

Contact target with these settings ... Ahbort

Figure 7. Attempting to Contact Target Window
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The M6BDEMOQTY Board Reset Sequence window appears.
(Figure 8)

18. Press and hold the S1 pushbutton switch on the demo board while
sliding S2 to the ON position. (Note: LED will blink if you did not hold the
pushbutton down while cycling power.)

19. Click OK.

i MB6BDEMOQTY Board Reset Seq -0l x|

Prezz and hold the 51 button while turning the board power OFF
and back OM, and then releaze the 57 button.

Cancel |

Figure 8. M6BDEMOQTY Board Reset Sequence Window

The programmer Confirm window appears. We do not want to reload the
object file at this time.

20. Click No in Confirm window. (Figure 9) Important: do not click Yes.
We do not want to program the FLASH at this time since we haven't
selected valid code to replace the user program.

@ Current debug mode changed, do wou wish to refgd object File data?

] w

Figure 9. Programmer Confirm Window

The above actions let the debugger enter monitor mode through the user
monitor program that resides in the 80 byte block of FLASH ($FFBO-FFFF). At
this time we can examine the contents of the FLASH.

21. Right-click in the Memory window in the lower right corner of the
debugger window.

8 Reprogramming the M6BDEMO908QT4
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22. Select Address.
23. Type in FFCO and click OK. (Figure 10)

Display Address x|

Addrezs: e

¥ Hex Format OF. I Cancel | Help |

Figure 10. Debugger Display Address Window

24. Record the value at location FFCO as the Internal Oscillator trim value.
(Figure 11) Write it here in this document or, better yet, write it on the
bottom of the board with a permanent marker:

MY TRIM VALUE =

[ Memory _|- _ID EI
| [ Auto |

Frco MERFF z7 os os oo o3 oo Jv..... 5
FFCE& FD FD C6 FD EA 97 44 31 ....... 1
FFDO 4l 01 27 OE AE 49 BF 1IF I S

Figure 11. Debugger Memory Window

25. Close the Debugger and CodeWarrior windows.
26. Power down demo board.

Reprogram the User The M6BDEMO908QT4 demo board comes from the vendor with extra (test)

FLASH code in the FLASH. The following is a sample session that uses the
CodeWarrior IDE to erase the user contents of the 4K FLASH module (see
Figure 12a) and reprogram with a sample project (Figure 12b). The only
hardware interface needed to do this is a serial cable connected between the
board and your PC. Turn off power to the board at this time.

Reprogramming the M6BDEMO908QT4 9
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$EE00
BLINKER
$FDE9
$FDEA PSEUDO
$FDFF VECTORS
$FFBO
USER MONITOR USER MONITOR

+ VECTORS + VECTORS

$FFFF
a. User Monitor Erase b. Reprogram
Figure 12

1. Launch the CodeWarrior IDE. (CW08 V2.1 or later)
2. Under File Menu select Open.

3. Select (CodeWarrior_Examples) in CodeWarrior CW08_V2.1 folder and
click Open. (Figure 13)

2%

x| &« B3 cf E-

[ Techrical Mates

licenses

CLint (i kemplates
[Cd0ther Metrawerks Toals [ uninstall

I:I prog ECDdEWarriDr.icD
[ releass_Motes license, dat

| Stationery E welcome_HCOE_W:

. | o
Object name: | Dpen I
Objects of [l Files [+ | Cancel |

Figure 13. Find the Demo Project

4. Continue selecting and opening the following folders in sequence:

a. HCO08

b. HCO08 PEDebug

c. QT_QY Demos

d. 68HC908QT4 Demonstration Board

e. 68HC908QT4 Demo- User Monitor Mode

10 Reprogramming the M6BDEMO908QT4
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5. Double-click on the demo_user_monitor.mcp file name. The
CodeWarrior project will open with the following window. (Figure 14)

§Eademu_user_munil:ur.mcp _|- _||:| EI
I ¥ ASM Generic j B % @ %
Files | Lirk. Elru:lerl Targetsl
% | File | Code | Data 4 | =
B readme. bt héa nfa =l =~
EHEA Sources 251 E + =
@8 AT4_Blinker.asm 251 B« =
LE AT4inc 0 0o =
{3 Debugger Crd Files n o =
{3 Prm n o =
{3 Debugger Project File 1] o =

s

11 filez 251 E

Figure 14. Project Window for Demo Software

6. Click the Debug icon (green arrow) in either the CodeWarrior menu bar
or in the project window to start the debugger.

The True-Time Simulator & Real-Time Debugger Window opens up.
(Figure 5)

7. From the PEDebug pulldown menu select Device: M6BDEMOQTY.
(Figure 6)

8. Likewise, select Mode: In-Circuit Debug/Programming.
The PROGO08SZ programmer launches and the M6BDEMOQTY Board
Reset Sequence window appears (Figure 15). If the Attempting to

contact target window appears (Figure 7), select Class lll, serial port,
9600 baud, IGNORE security failure, and click Contact target.

9. Press and hold the S1 pushbutton switch on the demo board while
sliding S2 to the ON position. (Note: the LED will blink if you did not hold
the pushbutton down while turning power on.)

10. Click OK.

Reprogramming the M6BDEMO908QT4 11
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i MEBDEMOQTY Board Reset Seqy -0l x|

Prezz and hold the 51 button while turning the board power OFF
and back OM, and then releaze the 57 button.

Cancel |

Figure 15. M6BDEMOQTY Board Reset Sequence Window

The programmer Confirm window appears. (Figure 16)
11. Click Yes.

@ Zurrent debug mode changed, do wou wish to reload object File data?

| we |

Figure 16. Programmer Confirm Window
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The Erase and Program FLASH window appears. (Figure 17)
12. Click Yes.

i Erase and Program Flash? -0l x|

Load image contains flash memory data. Erase and Program flash?

. i @ﬂu |

[~ Abways Eraze and Program flazh without asking.

Figure 17. Programmer Erase and Program FLASH Window

The programmer begins an automated sequence that erases the
FLASH then reprograms it with the project object file.

The M6BDEMOQTY Board Reset Sequence window appears twice
more.

13. Turn off switch S2.
14. Hold S1 depressed while turning S1 back on.
15. Click OK.
16. Repeat steps 13 — 15 as prompted.
The Debugger window reappears.
17. Right-click in the Memory window.
18. Select Address in menu.

19. Type in address EEOO and click OK. The new memory contents are
shown (Figure 18). (Contents will be FF if not programmed.)

[ Memory -0l x|
[init_keyboard  EEOO - EEOF [ Aute |
EEo0 [EY0E 6E 04 14 14 1B 51 Ron..... -~

EE0S 6E 80 §1 6E 30 3F 6E 03 n..n02n.
EEL0 3C 31 6E 38 Z0 3F 23 6E <.no ##n
EEL3 FF 24 g6E 44 Z0 §1 10 80 .inF ...
EEZ0 4F B7 29 Ba 81 BY 24 6E 0.)...%"n
EEZ3 1a& 23 3F 83 31 3F 30 3F

L L

Figure 18. Verify New Code in FLASH

Reprogramming the M6BDEMO908QT4 13
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20. Close the Debugger and CodeWarrior windows.
21. Power down the demo board.
22. Disconnect the serial cable from the demo board.

23. Power up the demo board. The new demo program operates similarly to
the original program, but the blink and brightness rates are slightly
slower.

Reprogram the User Monitor

Normal Monitor Mode
Interface

In the event that you accidentally erase the entire FLASH contents of the demo
board, for example, by using the wrong Device type in the debug session or by
clicking Yes when No was the correct response, you can reprogram the user
monitor. Normal monitor mode will be needed to do this. Other than the
CodeWarrior tool, the following are required.

¢ Normal monitor mode interface
— External
— On-board

¢ Internal oscillator trim value
e Software from AN2305

This procedure can also be followed, for the most part, to load a completely
new program into the FLASH memory on the demo board.

The normal monitor mode interface must be used to reprogram the entire
FLASH memory. The interface brings serial communications, high voltage, an
external clock, and mode settings to the board.

External Requirements

Refer to the application note entitled Low-Cost Programming and Debugging
Options for M68HC08 MCUs, Motorola document order number AN2317/D, for
one of several monitor mode circuits that can serve as the interface between
the PC and the board. Any of the three circuits, or a MONO8-Cyclone or
MONO8-Multilink from P&E Microcomputer Systems, can be used.

On-Board Requirements

The simplest MONO8 interface on the board can be built by soldering a dual
row header in the J6 location on the demo board. This 16-pin header! (2 rows
by 8 pins) can also be made by mounting 2 8-pin single row pin strip headers?
side by side in J6.

1. DigiKey S2012-36-ND; Mouser 517-836-01-36
2. DigiKey S1012-36-ND; Mouser 517-834-01-36

14
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Connect the following signals from the monitor mode interface to the J6 pins on
the demo board.

Connect the ground line to pin 2 (Vgg).
Connect the RST signal to pin 4 (PTA3/RST).
Connect the Vgt signal to pin 6 (PTA2/IRQ).
Connect the COM signal to pin 8 (PTAO).
Connect the MOD1 signal to pin 10 (PTA4).
Connect the MODO signal to pin 12 (PTA1).
Connect the OSC signal to pin 13 (OSC1).

8. Connect the Vpp line to pin 15 (Vpp).

N o o~ DN~

Note that the Vpp connection is only necessary if the MONO8 interface is target
powered. The MODO signal could be left off since it is pulled up by an LED on
the demo board.

The user monitor program will need the internal oscillator trim value that we
recommended copying in the first debug session. If this one-byte value is not
written on the bottom of the board or available, please refer to application note
entitled MC68HC908QY4 Internal Oscillator Usage Notes, Motorola document
order number AN2312/D, for some methods to find this value.

The user monitor program is contained in the AN2305SW.zip file from
application note AN2305. This source code is on the CD that came with the
demo board, or can be downloaded from the documentation library on the MCU
Web site at www.motorola.com/semiconductors/mcu. Un-zip the source file
(UserMonQT4.asm) and remember the location for the following steps.

Reprogramming the M6BDEMO908QT4 15
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The following procedure will erase and reprogram the FLASH modules as
shown in Figure 19a and Figure 19b.

© N

10.
11.
12.

ook b=

$EE00

$FDE9
$FDEA

$FDFF
$FFBO

USER MONITOR
+ VECTORS

SFFFF

a. Erase FLASH b. Reprogram Entire FLASH
Figure 19

Launch CodeWarrior IDE (CWO08 V2.1 or later).
Under File menu select New.

Select HCO8 Stationery.

Type in UserMonitor as project name.

Click OK.

In the New Project Stationery Window, click on + by QT_QY to expand
selections. (Figure 3)

Click on + by QT4 to expand the selections.

Click on Absolute Assembly.

Click OK.

The UserMonitor project window is displayed. (Figure 20)
Click on the + to expand the Sources folder.

Click on the Sources folder to highlight it.

Right-click on the Sources folder and select Add Files...

16
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13.
14.

15.
16.
17.

{ @UserMonitor.mcp =10] x|
| 9 PiE PEDebugFLSICS.. v | B & B g
Files |Link Elru:lerl Targetsl
% | File | Code | Data |ﬂr|i | =
B readme. bt hia n'a = =
0 0« + =
Check Synkax 1] 0o+ « =
Compile o 0 . =
FHZ3 Debugg ) : 0 0« =l
« 3 Prm C!:umplle IF Dirty 0 0 =l
#23 Debuggr Disassemble i 0« =l
add Files. ..
Creake Group...
Delete
=
17 files 0 0 A

Figure 20. User Monitor Project Window — Add Files

The “Select files to add...” window appears.
Navigate to the UserMonQT4.asm file and select it.
Click Open.

The Add Files window appears. (Figure 21)
Uncheck MMDS-MMEVS and Cyclone.

Click OK.

Close the Project Messages window if it appears.

Reprogramming the M6BDEMO908QT4
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Add Files x|

Add files to targets:

E_Targets

¥ PLE PEDebug FCS-ICS-ICD =

ha|
(] I Cancel |

Figure 21. Add Files to Targets Window

18. In the UserMonitor project window, right-click on the main.asm file.
(Figure 22)

19. Select Delete.

i @UserMon.mcp

| # P PEDebugFCS-ICS-.. x| B ¥ B 1§

Filez | Link Order | Targets |

% | File | Code | Data |ﬂr|i |=
B readme.tat nda hia (=

@ [EHS3 Sources 0

w o Wroainasm *

YEQENCQIN YL

N R

FH_J Debugger Cr Check Synkax
12 files

1]
_ 1]
M qray_regi Qpen in Windows Explarer E
]

oo oooo

Compile

Compile IF Dirky
Disassemble

Add Files. ..
Creake Group...

Delete

Figure 22. Delete Files from Project Window
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20. Click OK in the warning window.

The qtqy_registers.inc file is not needed in this project and can be left in the
project or deleted.

21. Double-click on the UserMonQT4.asm file.

22. After the file opens, scroll down to the bottom of the file.

23. Add 2 lines starting in column 15 with the following code. (Figure 23)
(Replace trim value with the value you recorded earlier in this application
note.)

org SFFCO
fcb $(trim value)

;% There i= a gap from SFFEZ-FFF1l that i= used for user monitor code
org SFFF2 c=kip unused wector locations
VTOF : fdhb ALLTOF
WTCHL: fdhb A1tTCHI1
YWTCHO : fdh A1tTCHO
fdhb SFFFF fill unu=ed location with SFFFF
VIRD: fdhb ALtIRQ
VSWI : fdh IHonSwi (SWI =ervice routine in Mon08 ROM
VRESET : fdhb THonRe=et cto =tart of user mode mnonitor
org SFFCO
fch s1H =
Line112  Col24 || 4] | v[ 2

Figure 23. New Code Added at End of UserMonQT4.asm

24. Click the Debug icon in the CodeWarrior toolbar.
The True-Time Simulator & Real-Time Debugger launches.

A error window will also appear (Figure 24). This error can be ignored
because the postload.cmd file could not find an entry point named
“main” in our code.

25. Click OK in error window.

Reprogramming the M6BDEMO908QT4 19
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26.
27.

28.

29.
30.

Error in command file .\ cmd',p x|

Line 3
Column 9

Ertor; procedure does nok exisk

Figure 24. Error in Command File Window

From the PEDebug pulldown menu select Device: HC908QT4.
Likewise, select Mode: In-Circuit Debug/Programming.

The PROGO08SZ programmer launches and the Attempting to contact
target window appears. (Figure 25)

Select Class Ill in Target Hardware Type. Also select serial port and
baud rate.

Check the IGNORE security failure... box.
Click Contact target with these settings...

20
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Reprogram the User Monitor

Attempting to contact target and pass security...

T arget Hardware Type

Clazz Il - Direct zenal to target wAOMN03 zenial port circuity built in. j Advanced |

P&E MOMODE Interface not detected. Check your power, connection, and zettings.
—Clazz |, 11, 1, Y - Setting

Serial Port; I‘I vI [Eloze Bark |
Baud: ISEEIEI Baud "I
Specified B aud: I 1]

The zerial port iz clozed.

—Target MCU Security byte

) Attempt ALL Krown security codes in arder ) Attermph FE-FFE-FE-FE-FE-FE-FF-FFE {Fram security it
) Attemnph FF-FF-FE-FE-FE-FE-FE-EF [Blank Device] = Attemph FF-FF-FE-FE-FF-FF-FF-FF {Fram secuntyin
= Attermph FE-FE-FE-FE-FFE-FE-FE-RE {From securitinit {Recenty, € Attempt 00-00-00-00-00-00-00-00 (Blank an older devices]
) Attemnpt FE-FE-FE-FE-FE-FE-FE-FE {Fram security.ini} ) Uszer: IDD-DD-DD-DD-DD-DD-DD-DD Load franm 519 |
) Atternph FE-FE-FE-FE-FE-FE-FE-EF {From security.itit |v IGNORE securty failure and enter maonitar mode.
Shatus:

0. ICS Hardware loopback detected: 4. Device entered monitar mode:

1. Device echoed some security byutes: 5. Reset was Power-On Rezet: Help...

2. Device echoed all securty bytes: 6. ROM iz accesible [un-secured):

3 Device signaled monitor mode with a break:

[~ Show this dialog before attempting to contact the target B3HCO8 board

Contact target with theze zettings ... Ahbort

il

Figure 25. Attempting to Contact Target Window
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The Power Cycle Dialog window appears. (Figure 26)
31. Slide the S2 power switch to the ON position. The green LED will light.

Since we are in normal monitor mode instead of user monitor mode in
this example, we do not press S1 while turning on power.

32. Click OK.
i Power Cycle Dialog =101 x|
Turn MCU power off [Under 0.7+), turn MCU power on, and then
click Ok,

Cancel |

v IGMORE securty failure and enter monitar rmode

Figure 26. Power Cycle Dialog Window

The programmer Confirm Window appears. (Figure 27)
33. Click Yes.

@ Zurrent debug mode changed, do wou wish to reload object File data?

] ® |

Figure 27. Programmer Confirm Window

34. Click Yes in the Erase and Program FLASH window. (Figure 28)

i Erase and Program Flash? =10l x|

Load image contains flash memory data. Erase and Program flash?

- @ﬂu |

[~ Abways Eraze and Program flazh without asking.

Figure 28. Programmer Erase and Program FLASH Window
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The Power Cycle Dialog window appears a few more times as the
programming script erases and reprograms the FLASH memory.

35.
The Command window in the

Follow the instructions in the window and click OK as requested.

True-Time Debugger indicates that the

FLASH programming was successful. The FLASH contents can be
checked by right-clicking in the Memory window and entering FFBO as
the address. (Figure 29)

_ True-Time Simulator & Real-Time Debugger C:\Metrowerks' 5% UserMonitor' pedebug.ini - |EI|5|

Eile Wiew Hun PEDebug Component  Memory  Window  Help

=3 R 0 e e el S - = I S A

=] =10l x|
|C:\Metrowerk b 54U sertd onitorbin'U serbdon@ T 4.dbg |Line: 68 |UbonRieset
fch :FE ;protect this code, FLBPR,&:I FFEO LDA ke :I
FFE3 53Ta 0x35
arg sFFEQO ;atart of upper 96 bytes of FFES ECLE 0,0=00
UMonBeset: TRIMLOC ;get nonvolatile trim walue| FFE7 EBIET Z,0=0E
sta 05CTRIM ;get working trim walue in Z_l FFE9 LDA 0xFDFE j
bclr PTa0, PTA sinitialize PTAO0 for serial h
hset PTAPUEZ ,PTAPUE :enahle int pullup on PTAZ, T
R 1 0] =
1lda L1tRESET+1L ;M3E of user reset vectnr_lll i Reoisl —I—I—I
3 e A Dt % HCOog [ | duto
| L
| & EO
=10l xI|| m [rreF P | FF
| [UsertonT4.dbg [ Auo | Symb | Global AR 6B Status | VHINZC
VAROOOOL 254 unsigned char il FC |FFEQ
VancC -533 int
VEED -530 int
VTOF -527 int il Procedure =10l x|
YTCHL -524 int =]

8 Command 0] x] | [MorReset () j
Flash Programming Successful. [ Memory - -|D|ﬂ
I0 registers loaded for 65HCS08QYV44,T4 from C:)\Program Files'M |UMonReset  FFEO - FFED [ auta [

RESET _||[FE0 BlFF co B7 38 11 o0 14 J...5... =
. - FFES OE C5 FD FE Z0 04 FE FF .... ... _I

Il I FFCO 1E FF 4C 27 06 05 00 03 L.
b Pérwr‘nr‘rmmrcmrﬁa'ﬁ'nn LI
Faor Help, press F1 [HCa0aqT4 [RESET 4

Figure 29. True-Time Debugger Window — Successful Programming

36.
37.
38.

Close the Debugger and CodeWarrior windows.
Power down the demo board.
Disconnect the MONO8 interface from the demo board.

The user monitor program is now loaded as shown in Figure 19b. The
example program can now be loaded as shown in the Reprogram the
User FLASH section.
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Conclusion

In this application note, we copied the internal oscillator trim value and
reprogrammed the demo program in the FLASH using the user monitor mode.
Using these procedures, we can reprogram the user FLASH area of the demo
board for other evaluation purposes.

This document also describes how to reprogram the user monitor program into
the FLASH in the event that the user monitor FLASH is inadvertently erased.
Refer to the following documents for more information on subjects in this
application note.

e AN2305/D — User Mode Monitor Access for MC68HC908QY/QT Series
MCUs
e AN2312/D — MC68HC908QY4 Internal Oscillator Usage Notes

* AN2317/D — Low Cost Programming and Debugging Options for
M68HC08 MCUs
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