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1. Introduction

This document will help you how to debug an emulation system with the MB2198-01 Emulation with the Softune
Workbench V60LO06. For in-depth information please refer to the following manuals:

. MB2198-01 Hardware Manual (Emulator)
m MB2198-01 Getting Started Application Note (MCU-AN-391027)
®m MB2198-01 Installation Guide Application Note (MCU-AN-391026)

This document describes the debugging methods of a MB91V460 system together with a SK-91F467-Flexray
target board. Please note, that the debugging principle is the same for other systems.
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2. Sample Program

PERFORM

Sample Program for Debugging

2.1 Start new project with Softune Workbench

At first choose an evaluation MCU (here: MB91467D), copy the template project of the “Softune samples” into an
own folder (here: “Emulation_Test”) and start the Softune Workbench Software.

2.2 “Main.c”

The following sample code program, based on the standard template project, is used for demonstrating
emulation and debugging. Please change “Main.c” to the following:

Fi @INCLUDE_START ’
#include *“mb91467d.h"
#include “vectors.h"
/ @INCLUDE_END !
/ @FUNCTION_DECLARATION_START 5% %3 %3 6. 3 3 36 6.3 36-36.3¢ ¢/
void wait (short int cnt)
int i;
PDR16 = BOxFF;
fFor{i=0;i<cnt;i++);
PDR16 =08x08;
}
void main({void)
__EI(); /= enable interrupts =/
_ set_1i1(31); F/#* allow all levels =f
InitIrqLevels(); f# init interrupts =/
PORTEH = 8x3; /= enable I/0 Ports =/

/% This feature is not supported by MB91U460A =/
/* For all other devices the I/0 Ports must be enableds=/

PFR16 = 8x080;
DDR16 = 8xFF;
while{1) /* endless loop */

HWWD_CL = 8;

__asm({' NOP");

wait (50688);

_asm{" NOP");
e
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2.3

PERFORM

Sample Program

This program is only an example with no “great assignment®. It contains a simple wait-function (void wait),
which needs an short integer value for the wait time. The resulting delay time depends on the value itself and the
clock speed of the emulation system.

At first the interrupts are enabled (although they are not used in this example), then the Port16 of the MCU is set
to “output” (Port16 is the LED-Port of the SK-91F467-Flexray board). Then the wait function is called with the
value 5000.

Compiling “Main.c”

To compile the project, please use “Setup Project” first. In Project—>Setup Project—C Compiler—Category:
Optimize has to be selected General-purpose Optimization Level: None.

- =)
Then compile the project by clicking on
selecting Project— Build, or pressing “Ctrl-F8”.

Build all source files regardless of data or

Watch for error messages. If all is ok, you will get the following message:

Now building...

vectors.c

Start91460.asm

mb91467d.asm

MAIN.c

Now linking...

<your path>91460_template_91467d\STANDALONE\ABS\91460_template_91467d.abs
Now starting load module converter...

<your path>\91460_template_91467d\STANDALONE\ABS\91460_template_91467d.mhx

No Error.
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3. Debugging, First Steps

How to Enter Debugging Mode

3.1 Setup Hardware

For the next steps you have to set up your emulation hardware. Please refer to the application notes “Installation
Guide MB2198-01” (MCU-AN-391026) and “Emulator System MB2198-01, Getting started” (MCU-AN-391027)
for details.

3.2 Entering Debugger Mode

After successful compilation of the project start the debugging mode via COM1/2, USB or LAN by double clicking
on the regarding Debug-“.sup”-entry in the workspace window. After successful connection to the emulator, reset
MCU, open “Main.c” (close it first, if it is open) and then click on right mouse button and select “Mix Display’.
Your generated code should look like the following sample code.
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Debugging, First Steps

JfX‘Rﬂ‘ﬁ‘.\'TX'ﬂ'wﬂKT?KT?XT?X*?XT?@INCLU’DE ST_ARTTX‘RTH“KT?XT?XT%‘XT?X??X‘K?X;

#include "mb31467d.h"

#include "vectors.h”
SEEREERERRARTHREFRA B A G R THNAAINCLUDE END Ao A v a v h dww v v h R AR AT ARRA f

JEETARRRRSXNNAANTXNLAAFUNCTION DECLARATION STARTHS®Hwawat®sswasssy
volid wait (short int cnt)

'}DDD4DZAD: 1704 3T
quunnanzgz: 1781 aT
JJDDD4DZA4: oFoz ENTER
{
int i:
) FDRLE = OxFF;
_00040246: CFFO LDI:B
_J000402ZA8: SEOD MOV
_JoDDo40zZAA: 1ALD DMOVE
for(i=0;i<cnt;i4++) ;
__JD0D40ZAC: COOO LDI: 8
“mDD4DZRE: 3FFO 3T
“:DﬂﬂdﬂzBD: 4050 LDTH
.;BDD4DZB2: 9740 EXTSH
_000402B4: ZFFL LD
_J000402E6: AADL CMP
_/000402B8: EEBEO4 EGE
Zq}DDD4DZBA: 2ZFF0 LD
_00040ZBC: A410 ADD
HEDD4DZBE: 3FFO 5T
LDDD4DZCD: EOF7 BRA
) FDRLE =0x00;
Jooo402Cz: Ccooo LDI:8
_J000402C4: 8BOD MOV
0oo4o02Ce: lalo DMOVE
-. }
_J0o040zCa: 9F90 LEAVE
_:DUD4DZCA: 0781 LD
.;BDD4DZCE: A301 ADDSP
ﬁDDDdDZCE: 9720 RET
) wvold main(woid)
#?xjunn4nznn: 1781 5T
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R4,[-R15
RP,f-R15
#0038

4FF,R0
RO,R13
R13,@010

#00,R0
RO,#(R14,-4)
[{R14,10) R0
RO
[H{Rr14,-4),R1
EO,R1
00040202
B(E1l4,-4) R0
#1,R0
RO,[(R14,-4)
000402E0

#00,R0

RO,R13
R13,[010

FRL5+,RP
#4

RP,#-R15
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FERro Debugging, First Steps

24 _000402D2: 0F0L ENTER. #004
1

_EIij: /% enahle interrupts */
ooo402n4: 9310 ORCCR #10

_set_il(3l): A% allow all lewvels */
000402ZL6: S71F STILM #1F

InitIrglewels() A% init interrupts */
Q0040208: SFaCo0040000 LDT: 32 #00040000,R12
00040zDE: 971C CALL fR1z

PORETEN = 0x3: /% enable I/0 Ports */
Qoo40ZE0: CO30 LDI: & #0353, R0
Q00402EZ: SF3CO0000495 LDT: 32 #00000455 ,R12
00040ZES: 16C0 3TE RO,ER1Z

/% This feature iz not supported by MESLVAG0L */
/% For all other dewices the I/0 Forts must be enabled*/
PFEL16 = (0=00:

iy e ey e S Se

00040ZE&: COOO LDT: & #00 R0
00040ZEC: SFSCO0000D 50 LDI:32 #00000050,R1E
000402F2: 16C0 3TE RO, BR1Z
DDRlG = OxFF:
000402ZF4: CFFO LDT: & #FF RO
000402F6: SFSCO0000D S0 LDI:E2 #00000Dps0,R1E
00040ZFC: 16C0 3TE RO,ER1Z
while(l) /% endless loop */

{
HWD_CL = 0;

j; O0040ZFE: SFS0000004C7 LDI:32 #000004C7 RO
ooo040304: 8070 BANDL #7,[0R0
_asm(™ NOP™):
#) o0040306: SFAD HOFP
wait (5000):
j; 00040308: SBO41355 LDI:z0 #01385, R4
0004030C: DIC9 C4LL hrait
_asm(™ NOP™):
jg 0004030E: SFAQ HOP
o0040310: EOFG ERi 00040ZFE
}
}
o0040312: 9F30 LEAVE
3% o0o040314: 0051 LD @(RL3,R3) Rl
o0040316: 9720 RET

JEREEEEREERFFERFFERFFAFUNCTION DECLARATION ENDwr#d v o s a v hna o ko aa %/

3.3 Using Bookmarks

Since Softune version V60LO06 it is possible to set bookmarks in source code windows.

Bookmarked lines are marked with completely in green in source code lines. With the bookmark arrow buttons it
can be stepped through the code, stopping at bookmarked lines.
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3.4 Start Execution

To enter the run mode, click on

Debugging, First Steps

Run continuously

or select Debug—Run—Go, or press “F5”.

Now the program is being executed. If you are using a target system with LEDs on Port16, you will see the LEDs
flicker if SK-91F467D-Flexray Target board is used.

3.5 Stop Execution

To stop the MCU, click on

=

Stop execution

or select Debug—Abort.

Now the system is halted, but it can be continued again by clicking on “Run continuously” or selecting “Go”.

3.6 Reset MCU

To reset the MCU, clock on

=

Reset MCU

or select Debug— Reset of MCU.

Note: This works only if the application is stopped (e.g. breakpoint, etc.)
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4. Monitoring and Manipulating

—_— —;;"?D
——¢ CYPRESS

PERFORM

How to Monitor and Manipulate CPU Registers, Variables and Memory

4.1 Monitoring and Manipulating Processor Status
The Condition Code Register (CCR) is always displayed below the workspace window.

Ffr s TN Z0Cw [ C

The flags are:

Abbr. Flag Names
| Interrupt enable flag (1 = enable)
S Stack flag (0 = User stack; 1 = System stack)
T Sticky bit flag (1 = shift right instruction executed)
N Negative flag (MSB = 1 in last operation)
VA Zero flag (Last operation resulted in “0”)
Vv Overflow flag (Overflow at last operation)
C Carry flag (Last operation caused carry)

The value of the flags can be easily changed by clicking into the white square. A “check mark” () indicates that
the flag is set (== 1).

4.2 Monitoring and Manipulating CPU Registers

To display the CPU Registers window choose in the debugging mode: View -> Register. A new window will occur
and look like this:

=T

RO:06715%720 R1:000F0ZCC RZ:000F32CC  R3:00000000
R4:830ESFS7T7  R5:00000017 R6e:00000005 R7:7CD1Z8C0
RE:000000FF PB9:FA3534525 R10:ZASSFES3 RLIL:CEVESDYSZ
R1Z:00000E0A F13:000F0000 R14:BAS97F4D R15:FFFFFFFS
MDH:ESFACF4AYT MDL:A747AB7F RP:0000BEOF4  P3:000F00CO00
PC:0000BEFFS USP:EF47EFTF S3P:FFFFFFFS CCR:--------

5:0 I:0 H:0 Z:0 kiHI] C:0 5CR:--- Dl:0
Do:0 T:0 ILM:O0F TER:000FFCOO
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The registers are:

Monitoring and Manipulating

Abbr. Flag Names
R0O-R12 General purpose registers
R13 Virtual Accumulator
R14 Frame pointer
R15 Stack pointer
PC Program counter
PS Program status
TBR Time Base register
RP Return pointer
SSP System stack pointer
USP User stack pointer
MDH, MDL Multiply-Divide register
TBR Interrupt vector Table base register

The contents of these registers can be changed by double-clicking them. A pop-up window will occur and look

like the following picture:

Edit register

Regizter name:

|RO

H'0E713

R egister value:

| IIIKI
Cancel |

Under Register value option one can enter a new value for the register. Note, that the values always are shown
in hexadecimal notation by set-up default, but one can enter even decimal values (beginning with “D”), binary

values (beginning with “B’”), or octal values

(beginning with “O”).

Registers can be added or removed by right clicking on Register window and selecting setup...

F'-. Reqgister

=101.x]

RO:08719720 ER1:000F0ZCC  RZ:000FSZCC R3:00000000
R4:80ESFS77  ERS5:00000017 R6:00000005 R7:7CD12Z8CO0
R3:000000FF ES9:FA334525 R10:ZAS8FES3 R11:CEVESDSS

R1Z:00000E0& R13:000F0000 ] R15:FFFFFFFS
MDH: ESFACF47T MDL: A747AB7F P5:000F0000

PC:0000BFFS USP:EF47EF7F | Edt.. CCR: —===—=—-
EH] I:0 H:0 Z:0 Clase i-—— DI1:0
Do:0  T:0 ILM:0F TER:000;

x
— Beaister list _DK
R0 RT R14 USP W
R1 R R15 S5P C
F2 FR3 MDH CCR SCR ﬂl
F3 FR10 MDL S (k]
R4 R11 RP | M1}
RE  R12 PS M T
FE FR13 PC Z 1Lk
« B ]
— Current dizplay register —————— ———
RO RY  R14 USSP ¥ Delete
F1 RE& R15 S5P C ;-
F2 FR3 MDH CCR SCR
R3 R10 MDL 5 D1 F‘Esetl
R4 R11 RP | M1}
F5 FR12 PS5 N T
FE HA13 PC Z 1Lk
1 I Bl
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4.3

PERFORM

Monitoring and Manipulating

Monitoring and Manipulating Assembly Variables

To display assembly variables choose in the debugging mode: View -> Watch -> Watch1. A new window Watch
will occur. Click in this window on the right mouse button and select Set... A pop-up window Setup watch will
appear.

=10l

Radiz »

Set..,
Element.. .
Edit. ..
Delete

Monitoring |Variable A IPDHUU | ok I
Individual Setting *
o fzsemble Cancel |

IMemary: window

Properti... Wwhatch I 1 'I

Close

Under Variable name option one can enter the variable name of the assembly program. The Mode must be
Assembler in this case. The Watch window will then contain the variable name and value. If we select other than
this then watch window will show variables memory location and not the data contained at that location.

| Variable set with Mode
option - Assembler

Variable set with Mode
option - C
language/Automatic

Note: You can change the radix of the value by right-clicking on the variable entry and choose via Radix: Binary,
Octal, Decimal, or Hexadecimal.

To manipulate the value just double-click on the entry and enter in the pop-up window Edit variable a new value.
The radix can be chosen via “D””, “H””, “B””, or “O”".

x|
_ Concel |

PDROO:
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CYPRESS
Monitoring and Manipulating

Monitoring and Manipulating C Variables

To display C variables choose in the debugging mode: View -> Watch -> Watch1. A new window Watch will
occur. Click in this window on the right mouse button and select Set... A pop-up window Setup watch will appear.

=lolx|

R.adixz 2

Element.. .
Edit...
Delete

Moritaring |Variablename: Ii | | [1]:8 I
Individual Setting  »

W |Mode: IEIanguage jl Cancel |
Froperty..., Watch: I 1 hd l

Clase

Under Variable name option one can enter the variable name of the C program. The Mode must be C language
or Automatic in this case. The Watch window will then contain the variable name and value.

-ipix

...... [

Note: You can change the radix of the value by right-clicking on the variable entry and choose via Radix: Binary,
Octal, Decimal, or Hexadecimal.

To manipulate the value just double-click on the entry and enter in the pop-up window Edit variable a new value.
The radix can be chosen via “D”, “H”, “B”, or “O”".

X

0K

Cannell

As explained in previous chapter to view memory content of Special Function Register, one should select
Assembler under Mode option.
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4.5 Monitoring and Manipulating Memory

To display the MCU memory choose in the debugging mode: View -> Memory. A pop-up window Memory will
occur and ask for the start address to be displayed. Type for instance H’2530 (or just 2530) for the RAM area.
Following window occur which is something like a “Hex-Editor”:

_inix

ihddrezs +0 +2 +4 +6 +& +i Azcii
ooQ30000 7701 DFFC 3DF4 2138 BE3ID AFAE w...=.!;.=..

F

ooo3oo0c  Flad YeDE EeYE FEZ:Z FY3T SB71 .ow..~.".7[q -
00030013 AFFS EBSE 94F3 YD4BE B96D EEZFA ...... JE.m. .
00030024 7947 TYSE ADFF 4EET SFFE 57F4 y.ut. JH. LT
00030030 EBFE Bacy 1773 Y3EE 57DF ECas ..... ¥a.00. ..
0003003C S5&6E EEVYF FOED 26D& DESE 651D Zk....&...e.
noo30o04s 587F BOAF aoFD5 SATF BFS1 67F1 X...o..... .
00030054  S5BFE 9F3E 3DYF FDFF DASD SA3E [ Fx=....-Ex
00030060 5306 BEeZE TEFZ lADT FABT TFCF 3...~.......

0o003006C  &DSE EBAS BFFF YEEd 718D DTVSY m*....~.d..0
noo0s0078  0FZ7 eeBE7 FDET ZDEE Y569 65FEB . 'E£...-.zie.

ooo0s0034 9516 727F EBEDS BFDT EFSF S:2D5 ..r...... _R.
00030090 EBAF 7444 BE5S13 FZ7F EFEZ 8697 ..2D........
0o03002C  EB4FD ToDA F9ed FeED YFDF &DF2 ..v..i......
00030043 CFl5s 304D FFBED 37Ce 14F3 DEDE ... M..7..... _:J

Memory window can be split. Move pointer near to top right corner, pointer will change to %; drag it down with
right mouse button pressed to spilit.

1=
hddress  +0  +2  +4 46 45 i lhddress  +0  +2  +4 46 48 +h Ascii
00030000 7701 DFFC 3DF4 Z13B BE3D AFAE . 0030000 7701 DFFC 3DF4 Z13B BE3D AFAE w...=
D003000C  Flad 76DE EGTE FEZZ F737 SBT1 . D003000C FlA4 7eDE EE7E FE2Z F737 SETL ..

00030018 AFFS EBSE 94F5 7D4B 96D E2FA .... 00030018 AFFS EBSE 94F5 7D4B B96D E2FA ...... VK. m. .
00030024 7947 775E ADFF 4EE7 SFFE 57F4 y.uw*.. 00030024 7947 TISE ADFF 4EE7 SFFE 57F4 y.uw*..N._.W.
00030030 EEFE BACT 1779 73EE S7DF ECAG . 00030030 EBFE BACT 1779 73EE S7DF ECAS ..... ...,
0003003C SAGE EB7F FSED 2603 DESE 651D ZE....&...e. D003003C  SAGE EB7F FRED 2508 D6SE 651D EKuuesba.g. =
00030045 557F BOAF 6FDS SATF BFS1 67FL X... Sssess e s s s oo ome oeee

00030054 SBFE 9F3E 3D7F FDFF DAZD SASE [ hddress 40  +2 4 +6 4+ A Ascii =

00030060 53D6 B62E 7EF2 1AD7 FAB7? 7FCF S 00030000 7701 DFFC 3DF4 Z13B BE3D AFAE w...=.!;.=..

0003008C  6DSE EBAS BFFF 7EES 718D D757 w*.. 0003000 FlA4 76DE EETE FEZZ F737 SE7L ..v..-.".7[q
00030076 OF27 66E7 FDET ZDEB 7369 G5FE . 'E...-. 00030018 AFFS EBSE 94F8 7D4B B96D E2FA ...... Ko,
00030084 0816 T27F EED3 BFDT EFSF 52D5 ..E.... . 00030024 7947 TSE ADFF 4EE7 SFFE S7F4 y.w'. .M.

00030050 EBAF 7444 B5S13 F27F EFEZ 5697 ..zD... . 00030030 EEFE BACT 1779 73EE 57DF ECAS .....ys.U...
D0D3009C  EB4FD 79DA F989 FEED 7FDF 8DF9 ..y..1i. .. D003003C  54FB EBTF F9ED Z6D3 DASE 651D Zk LG
00030048 CFLS 804D FFBD 37C6 14F3 DEDB ...M..7..... ;I 00030048 587F BOAF 6FDS BATF BFS1 67F1 X...o0
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Monitoring and Manipulating

Also view can be set up to see data in bit, byte, word or long. Right click on memory window, click on setup. On a
Setup Display dialog box select bit, byte, word or long from drop down menu.

NI=
liddress +0 +2 +1  +6 ii
00030000 7701 DFFC 3DF4 Z13B
0003000C  Flid 760E E6TE FEZZE
000300158 AFFS EBESE 94F5 7D4B
00030024 7947 77S5E ADFF 4EE7
00030030 EBFE BACT 1779 73EE
0003003C S4B EBTF F9ED Z6D5 DESE 651D ER....&...e.

00030048  587F BOAF 6FDS §  cCompare..,  feeees 7.
D0030054  SBFE 9F3E 3D7F | pind... o>

00030060 53D6 BE2E TEFZ | g o M sctup display x|
UD03006C 6DSE EBAS BFFF © BEE -

00030078 0F27 667 FDET ;Mo ossEmOEe. | Type: [Hatwod =[ [ ok |
0030084 9816 727F EED3 1 g

00030090 EBAF 7444 BS13 | b - Columns: Eare) |
po03n0ac ]

noo3004s viIDoubletaford ¥

Inaccessible area...

Break...
Event...
Watch. .,
Manitaring

Close

To change a memory content just double click on the respecting byte and Edit memory data dialog window pops
up. In this window one can specify the address (default is the address of the clicked byte) and the new value.
The value can be entered in hexadecimal, decimal, binary or octal format.

x
Bl |H'nnn3nnnu
Cloze |

Drata:

Tvpe: I Halfward VI

To see the memory in “real time” during execution, choose Setup -> Debug environment -> Debug environment...
Then select the Monitoring tab and enter “D’1000” at Sampling Time and under Control window option click on
check box Memory window and Watch window

Setup debug environment ﬂ

Tab I Error output I Access size I Load

External memary emulation | Frequency Inaccessible area
Execution | Watchl Radis I Emulationl Brea Directary

— Control window

[~ Watch window

— Caontral sampling

Sampling Time: IDI1 0oa B

ak. I Cancel
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Monitoring and Manipulating

Now, when the program is executed, Watch and Memory window is updated at 1000 ms, and one can see the
addresses H'2530 in Memory window and variable ‘' in Watch window changing its values. Alternately one can
select the same functionality by right clicking on Watch/Memory window, and on popup menu clicking on
Monitoring

~inix

hddress +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F Ascii %

=10f x| UOZSbO 77 0D 3A 25 9A 02 F8 00 88 13 00 00 AB 00 F8 00 Woi%.ievannanans
002540 AA S5 04 51 44 25 27 FA 22 80 7B 6C 4C 01 85 S1 .U.QD%'.".{lL..Q

03 = H0D77 002550 A2 41 72 4E 81 20 96 32 35 48 SE A3 OA 19 42 89 .ArN. .25H*...B.

R » 002560 OA EB 94 09 FF DB 06 87 98 47 4A 44 ¥ r2 ar nn PR ) [ P
- 002570 6C 8C 6F 58 D9 O 06 48 91 2D 71 4  Compare... . H.-gBlt. .
002580 6A S6 AF A8 21 6D 08 16 86 D4 41 0 Find... 2. ...A.h...
002550 A4 45 DB 4B 42 13 11 08 44 36 DF § Specidl.., ...D6.PU...
0025A0 05 04 62 BZ 33 8B 1D A0 21 OA E2 F  yuopccamite = foeoolecenes Q
002SBO 89 10 49 AF 03 ASES AOBABB 80 2. — _L..... 'dH)I
0025C0 C8 OA 65 OA 08 6C 99 BO 0Z DS 03 A ... | PR Peos 1]
nnnrma_cr an am en an i s an cr s avn
Break...
Event...
Watch...
Close

4.6 Symbol view

If one want to know where a variable is located in the memory than one can choose

View -> Symbol. Then unfold the sub list Project_name.abs/Global Symbol. Click with the right mouse button to
the variable you want to get information about and select Property... .

The Symbol sub window shows then the address:

=B 91460_template 914674.abs

"
Symbol x|

General
Class Information |
=& Glohal Symbol Symbal voic vt (—
-.[@ DefaultIRQHandler
Scope: N

.[@ InitIrqLewvels

A wmain Storage class: global

Address: H'O0040240

Cloze |

_ systemstack
__ systemstack_top
__userstack

_ userstack_top
| _acrd -

@ a1 x|
@ _acrz General |
| _acr3
g _arrd Symbaol M
acrs )
o arz6 Scope: Swaity
| _arr? Storage class: auto
-0 _acsz0 Address: +H'00000004
| _ader
@ _adcro Close |
@ _aderl =
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==F CYPRESS

PERFORM

Monitoring and Manipulating
Icon Reference

The following icons are used:

Icons Flag Names
Function
. m Variable
. Label
4.7 Local variables

Local variables of functions can be displayed via View ->Local. A new window will open.
Note, that this window only shows contents if the debugger is in stop mode (e.g. breakpoint reached) and the
actual function has local variables.

..cnt = H'1358
i.i = H'00040268

=10l x|
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5. Breakpoints

PERFORM

How to Set Break Points
Code Break Point:

When code break point is set, program execution stops when the PC passes the break address (when instruction
at that address is executed).

Four hardware code break points can be set and 4096 software break points can be set. For software break
point, program halts every time when PC passes through the set address.

5.1 Setting Break points
511 Setting code break point through editor window

Each assembler line in the mixed mode display of the source code has a blue arrow and a green circle symbol

1Z2: woid wait (short int cnt)
000402Z40: 1704 5T R4,B-R15
ooo40zZaz2: 1781 5T EP,E-R15
no040zZ4d: OFO0Z ENTER #0043

13:

14: int ir

15: PDR1G = OxFF:
no0040zZ46: CFFO LDI: G #FF, RO
000402Z45: SEOD Hov RO,RL3
oo040zZ44: 1410 LMOVE R13,@010

16: for(i=0:i<cnt:i+)
00040ZA4C: COO0 LDI:G #00 RO
00040Z4E: 3FFO 5T RO, B (R14,-4)
00040ZE0: 4050 LDTH [({Rl4,10) RO
00040ZE2: 9740 EXTEH RO

In these lines clicking into the circle can set a breakpoint or right click into the circle, click on Break Point
Set/Reset. The symbol then turns to

12: woid wait (short int cnt)

oo040za0: 1704 aT R4,[-E15
ooo40z2az: 1781 aT RFP,H-E15
ooo40zad: OF02 ENTER #0035

13:

14: int i;

15: PDR1E = OxFF;:

ooo40z2as: CFFO LDI:g #FF, RO
ooo40245: SEOD MoV RO,R13
DDD4DZEA: 1410 DMOVE R13,@010
for(i=0;i<ontiit) |

xunnzmzac: cooo LDI:E  #00,R0
00040ZAE: 3FFD 5T RO, (R14,-4)
000402E0: 4050 LDUH @(R14,10],E0
000402B2: 9740 EXTEH RO
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Depending on the selected break point type, a differently colored cross is shown in the circle. For the software
break point (default), the cross is blue, while there is a red cross in the circle for the hardware break point

If you now start the execution, the CPU will halt on this break point. The actual line gets a yellow background

color.
Clicking to this circle again or right clicking into the circle and clicking on Break Point Set/Reset, releases the
break point.
Alternately, break point can be disabled by right clicking and on popup menu clicking Break Point enable/Disable.
34: unsigned long i = 07
oo oo OVH A, #0
Edit [y
Inline Assemble. .. VL BEU3-04, 4
Find...
Jump...
5,) Sl i (U ALLF  ‘InitIrglewvels
J|> EBreakpoint SetfReset F2 o~ #é; allow all levels *
. : ’ /% globally enable interrupts */
ik CCR, #40
IS ALLP  \Initlarto
Propetty...
v Mix display
v Activate when stop
i NCL  BRW3-04
Close )z
DELOLG: 4A3280 WOVW A, #8032
DELO19: 4C PUSHW &

The symbol will change to

12: woid wait (short int cnt)
0o0040za0: 1704 5T R4,E-R15
00040242: 1781 AT EP,B-R15
00040zad: OF0Z ENTER #0085

13:

14: int i:

15: PDRLG = OxFF;
00040246: CFFO LDI:& #FF.ED
00040z45: SEOD mov EO,RL3
00040zZad: 1410 DHMOVE R13,@010

16: for(i=0;i<cnt;i+);
00040ZAC: CoOO LDI:& #00,RO
0004024E: 3FFO aT RO,E(R14,-4)
000402E0: 4050 LIUH [(R14,10] R0
00040ZB2: 9740 EXTSH RO
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51.2 Setting code break point using Dialog box
A code break point can also be set using Dialog box

Open break point dialog box by clicking on Breakpoints... on Debug menu.

= SOFTUNE Workbench - 91460_template_91467d:

Fil= Edit Yiew Project | Debug Setup  FLASH Memory
' 3

D|es|&| 558 &n

abart

[41460_template_91- x][51  ResetoFmcy

Breakpoints. ..
EE Waorkspace'91460_ 'Fj B -r| il &
Eﬁ 91460_temp reakpoint Set/Resel

-4 Source File Event...

[ [man.c Sequence

[/ mbai4 Stack...

[ readme Time Measurement. ..
[ starts1
. arl
i call...
[ vectors Elear &l
----- (23 nclude File -
Yeckar..,

[—]% Dependenc
@ mbS14 | gad target file
@ veckar:
=-Z3 Debug End debug
LA MB2198-01-COMI sup | ‘ l

i ¥ MBZ198-D1-LAM.sup

On code tab, select software or Hardware type breakpoint.
X

Break address:

Type: | IHardware j | Dietail... |

Remain: 5

— Break list

Status | Address | Condition | Sembol

4] | ]

Enable | Dizable [elete | Al deletel Qhange...l

Jump | Cloge |

FR Family MB2198-01 Emulator System Getting Started Guide, Doc. No. 002-05222 Rev. *A 23



£ CYPRESS

PERFORM

Type desired Break address

Break

Code |

Break address:

Tupe:

Femain:

— Break list

H'0004

Hardware

= Detal.. |

Set

Statuz | Address

| Condition | Symbol

|

| o

Enable | Dizable | [elete | Al deletel Qhange...l

y |

Cloze |

Click on set, to set software or Hardware breakpoint at required address

Breakpoints

If you now start the execution, the CPU will halt on this break point. The actual line gets a yellow background

color.

00040240:
00040242:
ooo40:=a4:
15:
14:
15:
00040246
00040248:
0004024hk:
la:
0004024C:
00040ZAK:
00040-2E0:
00040-B2:

1704
1781
OF0z

CFFO
SEOD
1410

cooo
3FF0
4050
S7a0

int i:
PDR1G =

for(i=0;

12: woid wairt (short int cnt)

AT
3T
ENTEER

OxFF;
LDI:G
Mov
DHMOVE
i<entri++)
LDI: &
5T
LLTTH
EXTSH

R4,[-R15
RF,[-R15
#008

#FF, R0
RO,R13
R13,E010

#00,R0
RO,B(R14,-4)
@(R14,10),R0
RO
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Breakpoints

Breakpoint can be released by selecting breakpoint from Break list, and clicking on Delete button, alternately it
can also be disabled by clicking Disable button

x

Set

x| Deta. |

Code |

Break address: IH'UUU“UZ’-\E

Tupe: I Software

Remain: 4035

— Break Jist
ChabL ! & ddre ! Sumbal
EHEE 00040280 MAN.c3i6

Enable

Dizable | Delete I Elldeletel Ehange...l

Jurp | Cloze |

5.2 Position of Break point

When break points are set to some location and after that code is modified and build again, position of previously

set break point will be decided as per following rule

B Break point will be set to the same source code line number

®m  [f it is not possible to meet above condition, it will be set to the same address location

For example,

Code |

x|

IH'DDD4D2BE

Break address:

Set

Type: Hardware Dietail... |
Remairn: 3
— Break list
Shatus | Address | Canditiorn | Syribol
enable  000402C4 MalN. o324
enable  O00402CA MalN.c$27
4] | »]
Enatle | Dizable | [elete | All delete | Lhatige... |
Jump Cloze I
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Code I

IH'DDD4D2BE Set

Break address:

Tope:
Remair: 4094
— Break list
Status I Address I Symbol I

ensble  00D402BC  MAIM.c$20
enable  000402C0  MAIM.cE22

Enable Dizable | Delete | All deletel Ehange...l

Jump | Close I
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