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1. Introduction
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This document will help you how to debug an emulation system with the MB2198-01 Emulation with the Softune
Workbench V60L06. 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)
® 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
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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:

/ @INCLUDE_START /
ftinclude “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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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.

2.3 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
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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

fX#ﬁﬁKTX#TﬁKT?KT?XT?XT?XT?@INCLUDE STERTTXKT?KT?XT?XT?XT?X#?X#?X;

#ginclude "wb31467d.h"

#include "vectors.h”
jﬁ#ﬂﬁ#Wﬁ##ﬁ##ﬂ##ﬂ#Wﬂ##ﬂﬁ#ﬂﬁ@INCLUDE END#Wﬁ#Wﬂ##ﬂ##ﬂ##ﬂﬁ#ﬂﬁ#ﬂﬁ#ﬂﬁf

JEETARTRRLXNEXNNNNSLQAFUNCTION DECLARATION STARTH®wwwwwasdssssaasy
woid wait (short int cnt)

DDD4DZAD 1704 5T R4,[-E15
DDDdDZAZ 1781 3T RP,[-R15
DDD4DZA4 orFoz ENTER #0038

int 1i:

PDR1E = OxFF;
DDD4DZA6: CFFO LDI:8 #FF R0
DDD4DZA8: SEOD Mov RO,R13
T0004024A: 1A10 DMOVE R13,E010

for(i=0;i<cnt;id++) ;!
DDDdDZAC: cooo LDI:& #00,R0
DDD4DERE: 3FFO 5T RO,A(R14,-4)
DDDdDZBD: 4050 LDUH [@{R14,10) R0
DDD4DEB2: 9740 EXTSH RO
DDDdDZBd: 2ZFF1 LD [{R14,-4) Rl
DDD4DZBE: A401 CHFP RO,R1
DDD4DZB8: EEO4 EGE noo402c2
DDD4DZBA: 2FF0 LD [iR14,-4) R0
DDD4DZBC: 4410 ADD #1,R0
DDD4DZBE: 3FFO 3T RO,@(R14,-4)
T000402C0: EOF7 BRL 000402E0

PDRLE =0x00; |
DDD4DEC2: cooo LDI:8 #00,R0
DDDdDZCd: SEOD MoV RO,R13
T000402C6: LALD DHOVE R13,[010

}
DDD4DZC8: aFso LEAVE
DDD4DZCA: 078l LD AR15+,RP
DDD4DECE: 4301 ADDSP #4
“000402CE: 9720 RET
wvolid main(woid)
%? Jooo40zbo: 1781 5T RP,@-R15
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Ll Debugging, First Steps
24 _000402D2: 0F0L ENTER. #004
i

_EIij: /% enahle interrupts */
00040204: 9310 ORCCE #10

_set_il(3l): A% allow all lewvels */
000402Z06: §71F STILM #1F

InitIrglewels() A% init interrupts */
00040208: SFECO00040000 LDI:32 #00040000,R12
00040ZDE: 971C CALL fR1z

PORETEN = 0x3: /% enable I/0 Ports */
000402ZE0: CO30 LDI: 3 #03,R0
000402ZEZ: SFECO00004595 LDI:32 #00000455 ,R12
00040ZES: 16C0 3TE RO, BR1Z

/% 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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34 Start Execution

To enter the run mode, click on | RULE GOy

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 El

Debugging, First Steps

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

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 @l

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
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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)
z Zero flag (Last operation resulted in “0”)
\Y 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:

—Ioix]

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;

Setup display register |

— Beaister list oK
R0 A7 R14 USSP W _
F1RE P15 S55P C
F? FR3 MOH CCROSCR ﬂl
F3 RI0D MDL 5 D1
F4 R11 RP | oo
F5 R12Z PS5 N T
FE R1Z PC Z  IM

Eppend|

*

l | B

— Current dizplay regizter

R0 R7 FRid4 USP v Delete

R1 RE RIS S5P C ;
Rz R3 MOH CCR SCR

A3 R10 MOL § D7 F‘Esetl
R4 R11 RP | DD

FE FR12 PS N T

RE R12 PC Z  ILM

1] | 3l
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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

Cancel |

PDROO:
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Monitoring and Manipulating

Monitoring and Manipulating C Variables

To display C variables choose in the debugging mode: View -> Watch -> Watchl1. 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.

=10 %]

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

i | ‘0003

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

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

ihddreszs +0 +2 +4 +£ +8 +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  S&6E EEYF FIED 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.

noo3oog4 9§le YETF EBD3 BFDY EFSF SED5 ..r...... _R.
00030020 EBAF Yadd B513 FETF EFEZ S6397 ..z2D........
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 i; drag it down with

right mouse button pressed to split. v
=101

faddress +0 +2  +4  +6  +8 laddress +0  +2  +4  +6  +8  +4 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.

00030045 S57F BOAF 6FDS | Compare..,  Jeee-- a.
D0030054 SBFE SF3E 3D7F | Frd.., ...
00030060 5306 BE2E 7EFZ . oo W < tup display |
0003006C 6DSE EBAS BFFF | FO= -
00030078 0F27 68B7 FDB7 ;_ LN fssemoe.. .- Tvpe: [Hatword =] [ ok |
00030084 9816 727F EED3 1| g
00030030 EBAF 7444 BSL3 1 yppioo - . Columns: Eemeel |
0003009C BAFD 79DA F963 | i “word

Edit... v Doubletiord

00030045 CFl5S §D4D FFED

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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PERFORM

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 ‘i’ 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

hddress +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F Ascii ‘
_lu‘ﬂ 0025b0 77 0D 3A 25 9A 02 F8 00 88 13 00 00 AB 00 F8 00 Woi%..uvunnanass
002540 AA S5 04 51 44 25 27 FA 22 80 7B 6C 4C Ol 85 S1 .U.QD%'.".{lL..Q
002550 A2 41 72 4E 81 20 96 32 35 48 SE A3 OA 19 42 89 .ArN. .25H*...B.

i = HOD??

R » 002560 OA EB 94 09 FF DB 06 87 98 47 4A 44 ¥ r2 ar nn PR ) [ P
S 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
Class Information
=Bl Global Symhol

-.[@ DefaultIRQHandler

[@ InitIrgLewvels

"
Symbol x|

General |

Syrbol |mm
Scope: N
Storage clazs: global

Address: H'O0040240

Cloze |

_ systemstack
__ systemstack_top
__userstack

_ userstack_top

@ _acro -
@ a1 x|
@ _acrz General |
@ _aces
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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Monitoring and Manipulating

Icon Reference

The following icons are used:

Icons Flag Names
Function
m Variable
1B 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.

REE

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

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
5.1.1 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 ENTEE. #0035

13:

14: int ir

15: PDRELE = OxFF;
no0040zZ46: CFFO LDI: g #FF,EO
000402Z45: SEOD Hov RO,RL3
oo040zZ44: 1410 LMOVE R13,@010

16: for({i=0;i<cnt;i++); |
00040ZA4C: COO0 LDI: & #00,R0
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

DDD4DZ&A: 1410 DMOVE R13,@010
for{i=0:;i<cnt;i++):

){DDD4DZAC: cooo LDI:5 #00,R0
000402ZAE: 3FFQ AT RO,@(E14d,-4)
0O040ZE0: 4050 LDUH [F(Rl4,10),R0O
000402B2: 9740 EXTEH RO
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Breakpoints

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
a0 T SOV A, #0
¥ Edit o#
EXCT
Inline Assemble. .. VL BEU3-04, 4
Find...
Jump...
5,) Sl i (U ALLF  ‘InitIrglewvels
/% allow all lewvels *
JI> ILM, #07
/% globally enable interrupts */
JI> CCR, #40
IS ALLP  \Initlarto
Propetty...
v Mix display
v Activate when stop
i NCL  BRW3-04
Close )z
DELOlG: 443280 Mo 4, #3032
DE1019: 4C PUSHW 4

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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Breakpoints

5.1.2 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 |
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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:
00040244

la:
0004024C:
00040ZAE:
000402E0:
0004022z

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

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

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

For example,
x
Code |
Break address: IH'UUU4D2BE Set
Type: Hardware Dietail... |
Remairn: 3
— Break list
Shatus | Address | Canditiorn | Syribol
enable  000402C4 MaIN.c$24
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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PERFORM

] 12: woid wait (short int cnt)
13:
14: int i;
15: PDRlA = OxFF:
16: for(i=0;i<cnt;i++)
17: i
1a:
19: _ asm(™ NOP");
20: _ asm(™ NOP"):
21: __asmi(™ NOP"):
221 _ asm(™ HOP™):
23: _ asm(™ HOP™):
24: _ asm(™ HOP™):
25: _ asw(™ HOP™):
26z _ asm(™ NOP");
27: __asmi(™ NOP"):
28: _ asm(™ HOP™):
29:
30z
3l: 3

H 3z FDRLE =0x00;
33:

) 34n )
35:

Breakpoints

Let us change the code, replace couple of _asm( “NOP”) ; instruction with some other instruction in wait

function.

And let us assume that Breakpoint position changes as shown below

x £

Code | Code |
Break address: Set Break addiess: IH'DUDDDDDD Set
Tupe: Hardware ﬂ Detail... | Type: Sofbware Detail... |
Remair: 3 Remairn: 4034
— Break Jist — Break list

Statuz | Address | Condition | Symbol Statuz | Address | Symbal |

enable  000402C4 enable  000402C6  MAIN.c$20

enable  000402CA enable 00040202  MAIM.c$22

4 |

Enable | Dizable | Delete | All delete I Lhange... | Enable Dizable [elete | Al delete | Lhange,.. |

Jump | Cloze |

Jump | Cloze |
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Breakpoints

12: woid wait (short int cnt)
a0040240: 1704 AT R4,[-RE15
0004o0zaz: 1781 AT RF,B-E15
00040za4: 0FO2 ENTER #0083

13:

14: int i:

15: PDR1E = OxFF;
n004o0zas: CFFO LDI:& #FF,RO
0004024a5: SEBOD Moy FO,R13
00040z2a4: 1ALO LMOVE R13,@010

16: for(i=0;i<cnt:i++)
oo04ozac: Cooo LDI:& #00,R0O
0004024E: 3FFO T RO,d(R14,-4)
000402E0: 4050 LDTH B(Rl4,10) R0
000402E2: 2740 EXTEH R0
000402E4: ZFF1 LD BiRr14,-4) Rl
000402E6: Aa0l CHP RO,R1
000402ES: EEL3 EGE 00040ZE0

17: {

13: i = i+1;
000402E4: ZFFO LD [B({Rl4,-4) R0
00040ZEC: 4410 AT #1,R0
O0040ZEE: 3FFO AT FO,@{E14,-4)

19: i = i+a&:
oo040zco: ZFFo LD B(Rl4,-4) RO
00040202 420 ADD #2,R0

Moo0402c4: 3FFO T FO,d(R14,-4)

20: i = i+3;

Mo0040206: ZFFD LD B(Rl4,-4) R0
000402C8: A430 ADD #3,R0

00040204 3FFO 3T RO,0(R14,-4)

21: i = i+4d;
a0040zcc: ZFFO LD [B{R14,-4) R0
O00402CE: 4440 ADD #4,R0
00040200: 3FFO AT RO,B(R14,-4)
22 i = i+5:;

Mo00402p2: ZFFO LD B(Rl4,-4) R0
00040204: 4450 AT #5,R0
00040206: 3FFO AT FO,@{E14,-4)
00040208: ZFFO LD B(Rl4,-4) RO
00040204: &410 ADD #1,R0
00040zpc: 3FFO T FO,d(E14,-4)
000402DE: EOQES ER& 0o0402E0

23

24: i

25 IDR1E =0x00;
000402E0: CO0a LDI:& #00,R0
000402EZ: 8EOD Mov RO,R13
00040ZE4: 1410 LMOVE R13,E010

261

27 1

For Software breakpoint 1, this was at source code line no. 20, since after build there is valid instruction at that
line; breakpoint is maintained at same source code line main.c$20

For Software breakpoint 2, this was at source code line no. 22, since after build there is valid instruction at that
line; breakpoint is maintained at same source code line main.c$22

For Hardware breakpoint 3, this was at source code line no. 24, since after build there is no valid instruction at
that line; breakpoint is maintained at same memory location H 000402C4

For Hardware breakpoint 4, this was at source code line no. 27, since after build there is no valid instruction at
that line; breakpoint is maintained at same memory location H’ 000402CA
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6.1

How to Set Code and Data Events

Two types of Event can be set. Those are Code event and Data event.
Code Event:

Two code events can be set.

Code event can be set with pass count from 1 to 65535 and address mask.

Pass count: It is the count of times PC needs to pass the set Address before program execution stops at the
address.

Address Mask: A pattern of characters, 32 bits long, used to select some of the bits from the address. For each
bit set to one in Address mask field, corresponding bit from Address is compared for exact match with the
corresponding bit hold by PC and for each bit set to zero, corresponding bit from Address is ignored. Detail
explanation with example is given in coming chapters.

Data Event:
When Data event is set, program execution stops when the data at the address is accessed.
As explained in code event it is possible to set data event point with Address mask

It is also possible to specify the Data content with Data mask, which is when read from or written to the Address,
program execution will halt.

Further data can be specified with size option i.e. byte, half word and word.

Two data event can be set.
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P4 CYPRESS
Events

6.1.1 Code Event

As shown below, Event dialog box is opened by clicking on Event... option on Debug pull down menu.

g= SOFTUNE Workbench - 91460_template_91467d : Del

Fil= Edit Wew Project | Debug Setup  FLASH [Memory
k 3

O|=|&] #[E=]s B

Ghorh

[31480_template 1. ~][51  Reset of MCU

E ints...
o Workspace'S14en, | Dreakpaints

Eﬁ 91460_temp Breakpoint Set/Reset F9

=3 Source File
..... MAIN.C Sequence

..... [ mba1s Stack, ..

""" % ;‘iadt";j Time Measurement. .,
..... ar
- Zall, ..
----- wechors Elear Al
..... (23 Include File i
Weckor..,

=428 Dependenc
""" [l mbo14i | gad target file

=45 Debug End debug

M e as.0d ) AR coe

In the below dialog box, Event Address - Specifies the address at which the event occurrence condition is to be
set. Address Mask specifies address mask. Under Mode, two possible modes can be selected. In OR Mode,
events are triggered when the event 1 condition or the event 2 condition is established. In Sequential mode
Events are triggered when the event 1 condition and event 2 condition are established in sequence.

Event x|
Code IData I

Event humber: I 1 = I

Address: IH'UUU4U3U2 Mo symbol
Address mask: ||‘|'FFFFFFFD Pazs count; IR li]

—Mode
& OR mode " Seguential mode

— Ewvent fist
no.enfdis  addc mash pass cond symbel

Enable Dizable I Delete |

(] 4 | Cancel |
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Events

When address mask is selected, for each bit set in address mask field, corresponding bit from Address is
compared for the exact match with the corresponding bit of address hold by Program Counter i.e. Program will
stop executing due to event break whenever following condition is met...

(Address hold by PC) & (Address Mask) = (address) & (Address Mask)

event x|

Code |Data |

Ewent number: |1 'I Append |

Address: ||'|'|:“:|E|‘*r|33|:I2 Mo gymbol
Addrezs mazk: ||'|'FFFFFFF|:I Pazs count; ID"I

— Mode
* OF mode " Seguential mode

— Ewent Jist
no.and di= addr ma=h pa=s cond =vmbol

1l enable FEFFFTEFQ

Enable Disable |

QK | Cancel |

For example, if we set Code Breakpoint at address H' 00040302 and address Mask H'FFFFFFFO and when
program is executed it will stop at all the address (where there is valid instruction) from H’ 00040300 to H’
0004030F

Similarly when we select Pass count (1 to 255), program will halt executing at Address when program counter
executes instruction at the address selected in the Address field, as many numbers of times as that is selected
by Pass count.
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For example, if we set code break point at Address H'000402AC and select Pass count equal to D'5. When

program is run, it halts due to hardware code break point when value of variable ‘i equal to D'5

12: woid walt (short int cnt)
000402Za0: 1704 5T R4,[d-R15
000402Za2: 1781 3T RP,E-R15
oo040z2a4d: 0F02 ENTER #0085

13:

14: int i;

15: PDR1G = OxFF:
000402a6: CFFO LDI:5 #FF RO
000402a8: 8BOD Mov RO,RL3
00040244 1410 DMOVE R13,R010

16: for(i=0;i<cnc;i+);
000402ZAC: COO0 LDI:5 #00,R0O
000402AFK: 3FFO 3T RO, (F14,-4])
000402E0: 4050 LDTTH [@(R14,10) R0
00040ZEZ: 2740 EXTSH RO
000402E4: ZFF1 LD @{R14d,-4) ,El
000402B6: AADl CMP RO,RL
000402E8: EEBO4 EGE ooo40zZcz
000402EBA: ZFFO0 LD A{R14,-4) R0
00040ZEC: A4l0 ATD #1,R0
00040ZEE: 3FFO 3T RO,[{R14,-4)
ooo40zco: EOFT BRA4 000402E0

Event can be released by selecting it from Event list, and clicking on Delete button, alternately it can also be

disabled by clicking Disable button

event x|

Caode | Data |
Ewvent nuniber: |1 'I Append |
Addrezs: IH'DDD4D2.&E Mo zyumbol
Addresz mask: IH'FFFFFFFE Fagzz count; ID'5
— Mode

{* 0OF mode " Seguential mode
- Event ligt

no._enfddi= addr mas=h pass cond =ymbal
1l enable 000
Enable Disable |
QK. | Cancel
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6.1.2 Data Event

Events

As shown below, Break dialog box is opened by clicking on breakpoints... option on Debug pull down menu.

Click on Data tab,

D|=S[-E]| #|E2]s

[31460_template_g1. 7] [51

g= SOFTUNE Workbench - 91460_template_91467d : Del
Fil= Edit “iew Project | Debug  Setup  FLASH Mernory

Bun k
Abort
Resel of MCU

&) Workspace'91460_
=2 91460_temp

Breakpoinks. ..
Breakpoint Set/Reset F9

Ela Source File

..... MAIN.

..... E mbat
----- [ readme
----- [ Start?i
----- veckor:
----- £ Include File
=23 Dependen:

SeguEnce
Stack...
Time Measurement. ..
Zall...

Zlear call

Veckar, ..

----- W] mbats

Load karget File

----- @ veckor:
=-E3 Debug

End debug

EM MEBZ195-01-COML.sup

M mMETi0s. 01 A0 con

CE—— x|
Code Data |
Exvent number: ' Append |
Address: H'00000000 Mo symbol

Address mask:

IH'FFFFFFFF
Data: I
[ata mazk: IH'FF

Size: IB_l,lte 'I

™| Datamot

~ Mode Attribute
& 0OF mode " Sequential mode ’7 ¥ Bead v Wirite
— Ewvent Jist
ne.anfdi=  =tatus addr addr_me=h daca data meh =ize cond

Enable | [izatle | [elete |

ar. I Cancel |
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Address mask and Pass count feature work same as that of code event. Data specifies the data to be set as the

event occurrence condition. Data mask specifies data mask. Data not specifies the condition when the data
values do not match. Size specifies a data access size. Attribute specifies a data access attribute.

In Event dialog box, under attribute option it can be specified if read or write access at Address should cause a

break.

Code Data I

Event number:

[——

Append |

x|

Address: H'00000000 Mo symbl
Lddress mask: IH'FFFFFFFF
Data: I Size: IE_l,lte 'I
[Yata mask: IH'FF [T Data not
—Mode Attribute
& OF mode ' Sequential mode ’7 ¥ Read ¥ Swite

r— Event Jist

ne.enddiz  statas addc addr_mek data data_mek size cond

Enable |

Dizable | [Delete |

(]4 I Cancel |

Under size option it is possible to select either byte, halfword or word type data.

CEE——— x|

Code Data |

Event number:
Address:
Address mask:
Data:

[vata mask:

H'00000000 Mo symbol

HFFFFFFFF

JELL

Size:

HFF

Append |

IByte 'l

= Data pot

—Mode
i OF mode

' Sequential mode ’7

Altribute

v Read v writer

— Ewvent list

no.enfdis  status adds addr_msk data

data msk sime cond

Enable |

Dizable | [elete |

Ok I Cancel I

Further, comparison condition can be selected among Data equal to or Data not.
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Note, that the Data and Data mask text boxes are only available if either Data agreement or Data not is selected.

Events

When Data field is left empty, for all data access at Address for read or write access as selected by attribute,

program execution will halt.

Event x|
Code Data I
Ewent number: m Append |
Addiess: IW Mo symbaol
Address mazk: IW
Data: li Size: Im
[ata mask: IW = Data rot
rMode Aftribute
@ 0F mode " Sequential mode ’7 v Read v white
— Ewent lizt

ne.enfdis  status addr

1 enable E/T

Enable

addr_msk data

Disable |

data_msk sime cond

oK | Cancel |

For example, if we set breakpoint as shown in above figure, program execution will halt every time when there is
a read or write access to location H'000283E0

When Data not check box is unselected, for all data access at Address, the content read from or written to, is
equal to that specified in Data field, program execution will halt.

CEEE— x|
Code Data I
Event nuriber: m Append |
Address: lm Mo spmbol
Address mask: IW
Diata: IW Size: lm
Data mask: IW [ Data not
~Maode Attribute
' 0F mode " Sequential mode ’7 v Read v wirite
— Ewvent list

no_enddis  =tatus addr

1 anable E/T an

Enable

addr_msk  data

data mrhk =mize cond

oK | Cancel
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For example, if we set breakpoint as shown in above figure, program execution will halt every time when data H’
05 is read from or written to location H'000283EO.

Similarly if we select Data not check box, for all data access at Address, the content read from or written to, is
not equal to that specified in Data field, program execution will halt.

Event x|
Code [rata |
Ewent number: I 1 hd I Sppend |

Address: H'000283E0 Mo spmbal
#ddress mask: HFFFFFFFF
Data: H'000a000s S lm

Data maszk: IH'FFFFFFFF ¥ Data not
 Mode Attribute
' 0OF mode " Sequential mode ’7 v Read v wirite

— Ewent list

no_enfdis  status addr addr_msk  data data msk size cond

1l enable BT & FIFFFTFTT word

Enable Disaple |

Ok | Cancel

For example, if we set breakpoint as shown in above figure, program execution will halt every time when data
other than H’ 05 is read from or written to location H'000283EO.

When Data mask is selected, for each bit set in Data mask field, that bit from Data field is compared for the exact
match with the corresponding bit of Data which is to be read or written at the break address by the MCU i.e.
Program will stop executing due to break point whenever following condition is met...

(Data read by MCU at Break Address Selected) & (Data Mask) = (Data) & (Data Mask)

For example, if we set Data Breakpoint at address H’ 000283EOQ, which is the address of a int type variable and if
the attribute is set to read, comparison condition is set to Data agreement, data is set to H'O00000F and Data
Mask is set to HFFFFFFF3.
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Event x|

Code Data |

]

Exent number:

Address: IW Mo symbol

Sddress mask: IW

Data: IW Size: lm
Data mask: IW [~ Data hat

~ Maode Attribute
¢ 0F mode ' Sequential mode ’7 v Bead v wite

Append |

— Event list

no_erddi=  =tatus addr addr_m=hk data data mishk =izme cond

0000000F FFFFFFF2 maord

Enable Disable |

] | Cancel

When program is executed it will stop when data, either H'00000C or H'000000D or H’'000000E or H’'000000F is
read from break address H’ 000283EOQ.

Now let us consider that we want in a following code, we want program to stop executing when count = H’ 05
and i = H’FF. We can do this using sequential mode, while setting an event

void wait (short int cnt)
{
int i;
PDR16 = BXFF;
For{i=0;i<cnt;i++);
PDR16 =8x00;

¥

void main{void)
{

int count = @;

__EI(); /* enable interrupts =/
_ set_i1({31); /% allow all levels =/
InitIrgLevels(); /% init interrupts =/

PORTEH = Bx3; /% enable I/0 Ports =/
/* This feature is not supported by HE?1ULGOA =/

/% For all other devices the I/0 Ports must be enabled#/
PFR16

DDR16

Bx00;
BxFF;

while{1) /= endless loop =/
{

HWUD_CL = 83

count++;

_asm{" HNHOP"});

wait (5000);

__asm{" NOP"};
H
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For this we need to set event 1 and 2 as described below, assuming count is located at H'000283F0 and i is

located at H'000283E0

x|

CEEE— x
Code Data | Code Data |
Exent number: 1 'l Append | Exent number. M 'l Append |
Address: H'000283F0 Mo symbol Address: IH'DUDZBSED Mo syrbol
Address mask: H'FFFFFFFF Address mash: H'FFFFFFFF
Data H'N0000005 Size: IWDrd 'l Data: H'N00000FF Size: IWDrd 'I
Data mask: H'FFFFFFFF ™ Data ot [1ata mask: H'FFFFFFFF I~ Datanat
o Attribut —Mod Attribut
 OR mode * Sequertial mods ’7 ¥ Bead IV Wwiite " 0F mode 4 Sequential mode ’7 ¥ Read v wiite
i Ewent list — Ewent fist
no.enddis  status adds addr_m=k  data data_mek rize cond B g e addz_mek  dava data_mok size cend
1 enable RAW 00000005 FETEFFTE wozd 1 enable BAW 00 00000005 FEFFFFFE wozd
z enable R/W  ODDEEEED ——-----m 000000FF FETEFFTE wozd z enable RW E 000000FF PEFFFTTT wozd
Erable | Dissle | [[Dee | Enable |  Disable |  Delete |

oK Cancel |

Cancel
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How To Use The Trace Buffer

Trace function displays addresses and instructions executed so far. While execution of a program, the address,
data and status information can be sampled and stored in the trace buffer. This function is called real-time trace.

In-depth analysis of a program execution history can be performed using the data recorded by real-time trace.

7.1 Trace Window

Trace window can be opened by clicking Trace, on View pull down menu.

= SOFTUNE Workbench - 91460_template_91467d : Debug

File Edit | Wiew Project Debug  Setup  FLASH Memory  Winde

Ol v Project 3 ﬁ{lﬁlmlml IE
=== Qutpuk
I 91460 ter St E - I
Assembly f— ———
-l w o 1467d' =
: I T )
o g Bedster E7d.abs - "9;
g Memary frame n
Local
Wakch 3
Ferfarmarnce
C d 00010
Commar 00009
[ Realkime memaory
E  Rarchecker
-0000s
Tool bar 3
£  3tatus Gar
v Tab Sup
-0o0o7
Fonk. .. E‘
up
Customize bar » nl.sup
i onden_ _Camz,sup -00oons
5 Simulator.sup I
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=lolx|

frame no. address mhemonic (-65535 .. 00000) j
00040ZEC  ADD #1,R0
00040ZEE 53T EO,@(R14,-4)

-00011 @ write 00000745 at Q00Z53E0

: 00040zC0  ERA 00040ZE0

-00010 000402E0  LDUH [@(R14,10) R0

-0000% ¢ read 1355 at 000Z53EE
000402EB2  EXTSH 2]

: 00040ZE4 LD [f(R14,-4) Rl

-00008 @ read 00000745 at OO0Z55E0
00040zE6  CHP RO,R1
000402ZE8 EGE ooo402c2

: 000402E4 LD B(R14,-4) RO

-00007 @ read 00000745 at OO0Z53EQ

00040ZEC  ADD #1,R0
H 00040ZBE 3T RO, (RLl4,-4)

-00006 @ write 00000749 at 000Z53E0
00040ZC0  ERA 00040ZE0

-000as 000402ZE0  LDUH [B(R14,10) RO

-00004 @ read 1355 at 000Z53EE

In a Trace result display, the first column shows the frame number.

The second column shows the internal bus address.

The third column shows either the disassembled machine code (mnemonic) or a data transfer (inclusive data

value).

Note that the last executed frame has the number 0 and all previous frames negative numbers.

Every time, after program run, to refresh a trace window right click on Trace Window, on a popup menu click on

Refresh.

To clear previous data, right click on Trace Window, on a popup menu click on Clear.

=lo|x|

<] |

frame no.
-04467
-04466
-04465 @

-04464

-04463

04462
04461
-04460

-04459

-04455

-04457

address mnemonic [(-65535 .. 00000) j
00040ZEA LD H(R14,-4) R0

read 0000D0D3CC at O00283E0

00040ZEC  ADD #1,R0

00040ZBE 5T RO,B(R14,-4)

write 000003CD at O00ZE3ED

00040ZC0 ERA 000402E0

000402B0  LDUH B(R14,10) R0

read 1388 at 000Z83EE

000402B2  EXTSH RO

00040284 LD A(R14,-4), ~HWE.

read 000003CD at OO0ZE3E0 Back trace...

000402B6  CHP Ri,R1 -

00040ZB8  BGE oopapzz | ¥ Instruetion

000402B& LD @i{R14,-4), Cycle

read 00000D3CD at 000283E0 Source

00040ZEC  ADD #1,R0 Tiask

00040ZBE 5T RO,B(R14, -

write 000003CE at 000283E0 Setup...

00040200 BRA 000402E0 et

000402B0  LDUH B(R14,10), Find..

read 1388 at 000Z&3EE Save...

000402B2  EXTSH RO

000402E4 LD AiRl4,-4f , Clear

read 0000D0D3CE at 000283E0

00040ZEE  CHMP RO,RL | d=e |

000402E8  EBGE 00040202 l
000402 LD B(R14,-4) R0

read 0000DD3CE at 000Z&3E0

00040ZEC  ADD #1,R0 -
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Trace View

Trace view can be changed among Instruction view, raw data view or source view.
For Instruction view, right click on Trace window, on a popup menu click on Instruction.

Instruction view show instruction cycles using assembler mnemonics

=olx|

frame no. address mnenonic {-85535 .. 00000) j
n0040ZEs 1D BiR14,-4) R0
04467 @ read  0O00003CC at OO0ZS3E0
: OO040ZEC ADD #1,70
: OOD40ZEE 5T RO,B(R14,-4
04466 @ write 000003CD at 000233E0
;00040200 BRA 0004020
04455 @ 00040260 LDUH BiRl4,10) R0
04464 @ read 1385 at O00Z53EE
: 000402E2 EXTSH RO
: 000402E4 LD B(R14,-4), MR-
-04463 : read  000003CD at 000283E0 Back trace..,
: 000402E6  CMP RO,EL ——
000402E8 BGE no0402cz IE
: 000402BA LD B(RL4,-4), Croe
04452 @ read  000003CD at O00233E0 Saurce
: 00040ZEC  ADD #1,R0 Tiask
1 00040ZEE 5T RO,E(R14,-
-04461 : write 000003CE at 0002A3E0 Setup..
;00040200 BRA 000402B0 Detal, .
04460 @ 000402B0  LDUH BiRl4,10},) Find.
04459 @ read 1385 at 000233EE Save...
: 00040ZE2 EXTSH RO
: 000402E4 1D B(R14,-4), Clear
04455 @ read  0O00003CE at OO0253EQ p—
: 00040ZE6  CHP RO,EL
00040ZE5  EBGE no0402ce |
: 000402BA 1D HiRl4,-4) R0
04457 @ read  0O00003CE at OO0253E0
000402EC  ADD #1,R0 -
<| I » A
For raw data view, right click on Trace window, on a popup menu click on Cycle.
I

frame no.
-poozs :
-00027
-00026 =
-00025 =
~oo0zd
~00023 :
~o00zz
~000z21
-000Z20
-00018
-00015 =
-00017 =
-000le
-0001s
~o00ld
-00013 :
-oo0lz
-00011
-00010
-0000s8
-00008 =
~00007
~ooo0g
~00o0s
~ooo04
-00003
-00002
-00001 :

aoooo =

KIn

data (-65535 .. 00000)

address
read 00000744 at
cead 00000744 at
write 00000745 at
000402E0  LDUH
read 1388 at
read 00000745 at
read 00000745 at
write 00000746 at
00040ZE0  LDUH
cead 1388 at
read 00000746 at
read 00000746 at
write 00000747 at
00040260 LDUH
read 1388 at

read 00000747 at
read 00000747 at
write 00000745 at

00040280
read

LD
13858 at

read 00000748 at
read 00000745 at
write 00000749 at

00040280
read

LDUH
1388 at

read 00000749 at
read 00000749 at
write 00000744 at

00040280

LDITH

000283E0
000283E0
000283E0
[B(R14,10) R0
000283EE
000283E0
000283E0
000283E0
[#(R14,10) R0
000253EE
000283E0
000283E0
000283E0
@(R14,10) R0
000283EE
000283E0
000283E0
000283E0
B(R14,10) R0
000283EE
000283E0
000283E0
000283E0
@(R14,10) R0
000283EE
000283E0
000283E0
000283E0
[B(R14,10) R0

Refrash
Jump...
Back trace...

Source
Tash.

Setup...
Detal., .
Find...

Save...,

Clear

Close:

4

Trace

For Source view, right click on Trace window, on a popup menu click on Source. Source view shows program

source code (e.g. C - language)
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7.3 Trace Jump

To move cursor to particular frame in trace window, right click on trace window, click on Jump..., on Jump dialog
box, select frame under Type option and desired frame number under Position option and click OK

Lol

frame no. address mhnewonic (-65535 .. 00000) j
-01234 : read 135858 at 0D00Z53EE
H 000402EZ EXTSH RO
H 00040284 LD A{R14,-4) Rl
-01233 ¢ read 000005 F at 000Z83EQ
H 00040zE:s  CHMP RO,R1
bump x| :  000402ES EGE 000402C2
:  00040ZBA LD @(R14,-4) R0
Tupe ok I -01232 : read O000OO0SDF at DO0ZE3E0
H 000402ZEC  ADD #1,.F0
Position: Cancel | : 00040ZBE 5T RO,E{R14,-4)

-01231 + write O00000SEQ at 000Z83E0

Witday ISou[c;e vI : 00040ZC0  BRA 00040ZE0

-01230 : 00040ZB0  LDUH @({R14,10) R0
-0122%9 ¢ read 13588 at 000Z33EE
H 00040282 EXTEH 3l
:  00040ZB4 LD @(R14,-4) Rl
-01228 : read 000005ED at 000Z33E0
00040ZB6  CHMP RO,E1
00040288 EBGE 00040ZC2 _I
:  000402BA LD #{Rl4,-4) R0 =
1 v

To view source code at particular line number, right click on trace window, click on Jump..., on Jump dialog box,
select Line number under Type option and source line number under Position option, click OK, in editor window
one can view source code at selected line number

221 |

23: int count = 0;

24

25: __EIi): /% enable interrupts */

26: _ set_il(3l): % allow all lewels +/

27z InitIrgLewvels(); /% init interrupts */

282

29: PORTEN = 0Ox3; /% enable I/0 Ports */
_ ﬂ 30: /% This feature iz not supported by MBO1V4604 */

3l A% For all other devices the I/f0 Ports must be enables
Type: | Line rumber = | oK. | 32: PFRI6 = 0x00;

[ckH DDE1& = OxFF;

L
Position; ID'33 Cancel | 34:

1 35: while(l) /% endless loop %/

it o 36: {

37: HWWD_CL = 0

L count+;

39: _ asm(™ NOP™):

40: wait (5000);

4l: __asmi"™ NOP™):

42z 1

) am )
44
45:

45; FEEEREREE R TR AR AR R TS AQFUNCTION DECLARATION ENDF ot d o s vt s asss /
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To view assembly instruction at particular memory location, right click on trace window, click on Jump..., on
Jump dialog box select Address under Type option and memory location under Position option and than select
either Source or Assembly under Window option.

x|

Tupe: I.-’-\ddress
Position:
Window: ISource 'l

| oK |
IH'DDD4D2E 5] Cancel |

x|

Tupe: Iﬂddress
Bosition:
Window: L zzembly

| oK |
IH'EIE|04E|2EE Cancel |

27: InitIrglevels(): /% init interrupts */
j%DDDAIDZDE: SFaCO0040000 LDI:32 #00040000,R12
00040ZEZ: 271C CALL RELlZ
28:
29: PORTEN = 0Ox3: /% enable I/0 Ports *
00040ZE4: CO30 LDI:& #03,R0O
000402E6: AFECO0000498 LDI:32 #00000498,R12
00040ZEC: 1&6CO0 5TE FO,BR1Z
30z f*% This feature iz no
3l: /* For all other dewi
32z PFR1E = 0Ox00:
O0040ZEE: Cooo LDI:& #00,R0
000402F0: AFECO0000D30 LDI:32 #00000D20,R12
000402F&: 16C0 5TE RO,BER1Z
=101x|
1 0000 #00,R0 ﬂ
AFgCo0000Da0 LDI: 32 #00000D90,R12
16C0 3TE RO, [@R1Z
CFFO LDI:& #FF,RO
AFgCo00000DED LDI: 32 #00000D50,R12
16C0 3TE RO, [R1Z
AFs0000004C7 LDI:32 #000004C7 RO
a070 BANDL #7, (R0
ZFF0 LD @({Rl4,-4),R0O
To44l0 ADD #L, R0
3FFO 3T RO,@(R14,-4)
QFa0 HOP
9E041388 LDI:z0 #013585,R4 x
Ll B

To view data at particular memory location, right click on trace window, click on Jump..., on Jump dialog box
select Address under Type option and memory location under Position option and than select memory under

window option.

x|
Tvpe: IAddress | I7M
Bosition: IW Cancel |
Window:

00040342
0004034E 4404 0082 2800 0075 OC3E 0008 J...0..u0.;..
00040354 92141 42D& 0601 0083 2430 2441 AB..... §O0%4 j

5109 0014 29ES 1CEL 0700 5284 0...)..... E.

=101x|
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7.4 Back Trace

When selected Source view, one can use Back trace... functionality. Right click on editor window, click on Back
trace..., Back trace dialog box will appear

x

Erame number:

<< Presvious | Mt | Cloze I

With this functionality, one can traverse back and forth in source window in a same sequence, in which source
code is executed. Source code at particular frame number will be highlighted by pink background while
traversing.

For example, in figure below, trace window shows address and instruction at frame number -D’2 and -D’4
executed in sequence. In a back trace dialog box, if we select frame number —D’4, corresponding line at D’1502
in source code will be highlighted, if we click next, source code line number D’1530 will be highlighted which
corresponds to frame number —D’2.

TS TCTTTR S TEE =TSSR CTRTZTIHCTT
1501: no PLL yet:

1503: ; PLL to stabilize
1504: gendif ; wait for PLL

1505:
1506: ; [Back race x|

1507: ; 6.12 Initialise Low-Level Library Int -
1508: ; Frame number: D4

15089: ;
00022 :  Start.asmilSo BBC CKMR:f,no PLL yet 1510: ; Call 1ib init function and reload stac m Close |
-00020 : BBC CKMR:6,no_PLL_yet 1511: =
-0001& BBC CKMR:6,no_PLL_wvet 1512: #if CLIBINIT == ON
-00016 : BEC CHMR:i6,mo_PLL_yet 1513: § if MEMMODEL == SMALL || MEMMODEL == COMPACT
-00014 BBC CKMR:6,no_PLL_wvet
-000lz . Start.asm§ls0z BBC CKMR:6,no_PLL_wet ; check PCM and wait for Source Code
H Start.asm§ls0z BBC CKMR:6,no_PLL_wet ; check PCM and wait for
Start.asm§ls0z BBC CKMR:6,no_PLL_wet ; check PCM and wait for
-00006 : Start.asm§ls0z BBEC CKMR:6,no PLL ¥et ; check PCM and wait for
C -00004 @ Start.asm§l502 EBC CKMR:6,no PLL wyet : check PCM and wait for T_
i LALT, aImelin EEC CKMB:€ no PLL vet i check PCH and wait for
( -nogoz : Start.asmél830 CALLP main : Start main function
Trace Window 1525; T T T T I T T TS T
1527: #if MEMMODEL == SMALL || MEMMODEL == COMPACT
1528: CALL _main ; Start main function
1529: #else ; MEDIUM, LARGE, AUTOMODEL
1531 ; igmore remaining word on stack,
153a: ; if main was completed by RET

1533 fendif
1535: ; 6.14 Shut down library -
1536: Erame rumber: 02

1537: #if CLIBINIT == ON
1535: # if MEMMODEL == 3MALL || MEMMODEL == (

; B | Close |
1539: CALL _exit
1540: # else : MEL
1541: CALLP _exit ; ignore remaining werd on stack,
1542 : if main was completed by BET

Source Code
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7.5 Search Trace

To find particular memory location in trace window, one can use find feature. Right click on Trace window, on a
popup menu click on Find. Search trace dialog box will appear.

5I

Address |

Search address: IHIDDD"103 Find next |
Address mask: IH'FFFFFF Close |
Searching start nurmber: I'D 2274

The line having information about searched memory location is highlighted with black background.

FOIOIZ =  WLILE TOEL dC UUZTO& T
FOLSLL @ write S5AL at 002530 * 1
FO1&10 @ write 5544 at O0Z53E * 1
FOL&0&E = FE00LZ EEC 0403:6,3TARTUPYno_PLL_yetc® 1
FO1807 @ read B0 at 000403 * El
FOl806 : F&0042 EEC 0403:6,5TARTUP Y no_PLL_setr® 1
FO1805 @ read B0 at 000403 * 10
FOl&804 Fao0Lz EEC 0403:6,3TARTUPYno_PLL_wet™ 1
FOLS03 @ read BO at 000403 * a
FOLlS0Z : Fao0Lz EEC 0403:6,3TARTUPYno_PLL_wet™ 1
FO180L = read B0 at 000403 * 10
FO1&00 = FE00LZ EEC 0403:6,3TARTUPYno_PLL_yetc® 1
FO1799 @ read B0 at 000403 * a
FOLT79E = FE00LZ EEC 0403: 6, 3TARTUP Y no_PLL_yer* 1
E01797 @ read B0 at 000403 * 10

The required memory location is entered in Search address,

ﬂ

Address |

Eearch address: IH'DDD4D3 | Find next |
Address mask: H'FFFFFF Close |

Searching start number: I'DI22?4

The frame number from where to start the trace search is entered in Searching start number

x

Address |

Search address: IHI000403 Find nest |
Address mask: IH'FFFFFF Close |

Eearching skart number: I-D'22?4 ]
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Trace

When Address mask is selected, for each bit set in Address mask field, that bit from Search address field is
compared for the exact match with the corresponding bit of the memory location read by the debugger from trace

data buffer. l.e. The line having the frame number for which following condition is met, will be highlighted in Trace
window

(Memory location read by debugger) & (Address Mask) =
(Search address) & (Address Mask)

For the trace search, configured as shown in the figure below,

X
Address |
Search address: IH'FBDDA2

Address mask: IH'FFFFFD Cloze |
Searching start number: I'DI1 83

When every time Find next button is clicked, trace frame, containing memory address in the range of H'F800A0
to H'F800AF is highlighted. When search reaches the first frame number (-D’1) it rollbacks and search continues
from last frame (-D’'65535).

Trace Setup

Trace functionality can be configured by using Setup Trace dialog box.

Right click on trace window, on pop up menu, click on Setup...

Setup trace il

Trace | Data brace range I

— Status
" Disable
— Buffer full break
" Break " Mot break
— Trace zampling mode
% Trace full mode " Trace kigger mode

ok I Cancel

Trace data buffering can be enabled or disabled by selecting Enable or Disable radio button, under Status
option.

(+ Enable " Disable
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Trace data is buffered in the trace buffer. The trace buffer becomes full some time during debugging because its
size is finite. When the trace buffer becomes full, the program being executed can be stopped. Trace buffer full
break is set by selecting Break radio button under Buffer full break option.

MB2198-01 Emulator has 64K frames internal trace buffer and 256M frames External trace buffer.
— Buiffer full break
" Break &+ Not break

When program is halted by trace data buffer full break, corresponding line will be highlighted with yellow back
ground.
S

ElFle Edit Yiew Project Debug Setup FLASHHemory Window Help =18 x|

] L= = e Y L e s e T Y R O M Y S ol s =

71460_templat=_91. » [[STANDALONE - ‘

5 1 Workepace 91960 template_91467d T ] 5|
- 91460_template_91467d.abs - "9 62 GINCLUDE_START ” -
£ Source Files 7: #include "wh91467d.h" -
[ 8: #include "vectors.h”
) mbo1467d.asm 9z BINCLUDE_END i
+ D) readme ot 10: |
[ Start91460.asm 1z GFUNCTION_DECLARATION_START ’
LB vectorsc [(¥12: woid wait (short int cnt)
[0 Inchde Files 13z ¢
18 Dependencies 1a: int 1
Sl veus o for i ori<cags 441
i MB2198-01-COM15up 7 PORLS =m0
: gmamﬁrm—mw‘suu 18:
| MB2198-01-U5B 5D .
L Mondeb_S7K8_comt.sup %23 ’
Mondeb_57K_com2.sup [ J21: woid main{void)
el simulator sup 2z |
lx 23 ine comnt - 0;
24:
@z _EI(: /% ensble interrupts +/
26:  _setal(al); /% allow all levels ¥/
27 InitTrglevels(); /% init interrapts +/
28:
(D J2g: PORTEN - 0x3; /* enable I/0 Ports */
30: /* This feature is not supported by MBILV4G0A */
a1 /% For all other devices the I/0 Ports must be ensbleds/
jgaz: PFRLE = 0x00;
33: DDRL6 = OXFF:
3a:
35:  while(l) /% endless loop */
36: ¢
77 HAWD_CL = 0;
38: count;
38: __asu(" WOP");
an: wait (5000);
a1z __msu(” HOP");
az: )
M a3z
aa:
as:
a6z @FUNCTION_DECLARKTION END 7
“ T _>l_|
sz ams)| 1 MAIN.o ] ] Command | &1 Assembly Trace 7] MAIN.c - i Startd1460.a5m i watchl Local

Break at 00040284 by unknown break factor DEBUG [MB91F467D [EFL [Break P=0004028A
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7.7 Saving Trace Data

Trace

Since Softune version V30L34RO05 it is possible to save the trace data beginning with a starting frame and

ending with an end frame. Please enter negative numbers due to negative trace frames.

Save As

Save jn: I 3 10Part

-] « @k B3

BES [Z] test.log

L3T
0BJ
OPT
Prc
Src

File name: |test.|og

Save

Sawe as hpe: I Logaing(®.log]
Start frame:

End frame:

T
=l Cancel |

|—1 00

Fil

4

The save dialog is available by right-clicking in the trace window and choosing Save file ... .

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

47



8. Time Measurement
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PERFORM

How to Use Time Measurement Function

The Time Measurement is the simplest method of measurement. A 64-bit counter is used for this measurement
resulting maximum cycle count of 18446744073709551615.

In this method two breakpoints have to be set. After the program has run from breakpoint 1 to 2 the Time
Measurement will show the difference between the breakpoints.

n Time from Reset to

Time from

From Initiglize:  OhO0m00s452m: 98607 250:[ T ime] Clear
1% Breakpoint to

From Lazt Executed: Oh00m00:152m=1938us075ns[Timel 2 Breakpoint

From Initiahze: 929382[Cycle Close
[929981 - 929999] Number of cycles

From Lazt Executed: 328302[Cycle] . | from Reset to 1

Breakpoint
(328301 - 328319]

Number of cycles
from 1% Breakpoint
to 2" Breakpoint

Now, take a look at example as shown below, in a main() function, two breakpoints are set. In a wait() function
PORTOO is set to high when entered in function and then set to low when left the function.

23: woid main(woid)
24: |
25z

)
261 DDROO = OxFF:
27: _ asm(™ NOP");
28: wait (5000 ;
29: _ asm(™ NOP");
A

30:

3l )

32:

33:

34:

35: woid wait (int cnt)

36: | |
37 int i

38: PDROO = OxFF:

39: for (1 = 0; i< cnt ; i++);
4a0: PDROO = Ox00;

41

42

431 )

wadls

3
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Time Measurement

On Debug pull down menu click on Time Measurement..., Click on Clear if there are any time entries not equal
to zero, Click on Close then.

x

From Initigize:  Oh00mO0sd52me3860s725ns[Time] Clear
From Last Executed: Oh00m00s152me198us075ns[Time]

Fram Initialize: 929382[Cycle] Cloze |

[929981 - 9299399)
From Last E xecuted: 328302[Cucle]
[328301 - 328319)

Run the program. The MCU will stop at the beginning of the main function (1st breakpoint). This first stop
initializes the time measurement counter. Next, run the program till the second breakpoint.

Now on Debug pull down menu click on Time Measurement..., one can find the following information

x

Fram Initialize:  OhO0m00=002ms345us250ns[Time]
Fram Lazt Executed: Oh00mO0:002ms344uz925ns[Time]

Fram Initialize; 1501 22[Cucle] Cloze |
[150121 - 150139]

Fram Last Executed: 1501 02[Crcle]

(150101 - 150114 Ltz |
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How to Use Call Stack Feature

Usually, a program is a set of several subroutines. For this reason, as debugging advances, function calls of
several stages occur. For example, one routine calls another and the called routine further calls another.

Call stack window can be opened by clicking on Stack under Debug menu

calstoc x

Furnchion name: Jurmp

‘wait(1385]
miin(] Cancel I

v Parameter

The call stack retains the relationship between function calls. Clicking a function name from the function name
listimmediately displays information for the function in the Source Window.

The function written in the lowermost line of the function name list is the main function. This main function calls
the function above it. The called function further calls a function above it. In this way, the function written in the
uppermost line is the function in which the current PC exists. When return is executed, functions are deleted in
turn from the function name list, starting from the uppermost line.

When a check mark is set to Parameter, an argument value is displayed after each function name, as shown in
above figure. When no check mark is set, only parentheses "()" are displayed after each function name.

FR Family MB2198-01 Emulator System Getting Started Guide, Doc. No. 002-05222 Rev. *A 50



10. Function Call

PERFORM

How to Use Function Call Feature

The specified function can be started during debugging without reference to the flow of the program. This
function is known as function call. This feature can be used when execution is stopped. After MCU reset one
should at least execute one instruction before using this feature. The Function call dialog box is opened by right
clicking on Call... on Debug pull down menu

Functioncall x|

Euncton | 0K

[~ Display return value Cancel

When the function call dialog box opens, specify the function you want to call with a correct argument. If a
breakpoint is set in the called function, the program stops at this breakpoint. When processing of the called
function is terminated and control is returned, the function call result dialog box opens, if Display return value
check box is checked. The PC then returns to the value before the function was called.

Result of call function x|

Function: wait

Result <void:

To understand the function, let us consider following example code

23: woid main(wvoid)
24: {
25: unsigned char a = 5;
26 unzigned char b = 6;
27 ungigned int result:
28
-{)O 29: result = multiplyi(a,b);
30:
R 31k )
32
33
Fd:
35: int maltiply (char warl, char wvarZ)
RX) 36
3T int i
% 3&: i = warl * war2;
39: return i;
40;
A AL )
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Let us set break point at line no. 29 and line no. 38. Start executing program, at first it halts at first break point.
Now open Function Call dialog box (Debug -> Call...)

When the function definition is, int multiply (char varl, char var2), specify the function call as follow
B nmultiply (5, 6); Where a constant value is directly specified

B nultiply (a, b); Where variable ‘a’ & ‘b’ is directly specified

231 wold main(vold)
Zd:
25: unsimed char a = 5;
26: unsigned char b = &;
27: unsigmed int result;
28:

%}@ 20: result = nultiplyi(a,bl;
30:

2 g; } Function call P
33 Functiar Imultipl}l[a,b] Ok I
3d:

35: int multiply (char warl, char war2) 5
5,)0 IH ! ¥ Display return value Cancel |
37 int 1 H I
38 i = warl * warl;
% 391 return 1; Functioncall x|
a i Itiply(5.5] ok
20 a1: ) Function Imu iply(5, I

v Display return value Cancel |

Since break point is set in the called function, the program stops at this breakpoint. When run again at the end of
processing of called function, control is returned, the Result of call function dialog box as shown below opens.
The PC then returns to the value before the function was called.

o
19: ZI
20: int multiply (char warl, char warz);
zl:
22:
23: woid main(wvoid)
24
25: unsigned char a = 5;
26: unsigned char b = 6;
27: unsigned int result; %
28:
4}@ 29z result = multiplyia,h):
30:
W0 A «
32
33 Function: multipl i —I
34
35: int multiply (char warl, char varz) Result; H'D0TE
R 3es o
37 int i ;
38 38z i = warl ¥ wvarZ;
38: return i;
40:
A2 ALy
=
1 M 4

FR Family MB2198-01 Emulator System Getting Started Guide, Doc. No. 002-05222 Rev. *A 52



11. Vector

How to Use Vector Feature

An interrupt vector is the memory address of an interrupt handler, or an index into an array called an interrupt
vector table or dispatch table. Interrupt vector tables contain the memory addresses of interrupt handlers. When
an interrupt is generated, the processor saves its execution state via a context switch, and begins execution of
the interrupt handler at the interrupt vector.

11.1 Display and setting vectors
11.1.1 Display

To display Interrupt vector table, click on Vector... at Debug pull down menu

vector x|

Wectar table:

Mo | iddre== | S3ymbol | Factor 4| Start address of
o | OO0DOBEFFE  OOOOBFFS zesat — == Pprogram is usually
1 QE000000  OE000000 Byrmbam reserw set in reset vector
£ aoooooon aoaooooog Justem Cesery

2 aoooooon aooooooo Seursttem resery

3 aoooooon aoaooooog Jor=tam remary

5 aoooooon aoooooon Seursttem Cesery

& aaooadan aa0agoan Sor=team Cesearw

T aoooooon aoaooooog Jystem reserw

g aoooooon aooooooo Seursttem resery

9 aoooooon aoaooooog Syr=tem resarw

10 aoooooon aoaooooog Justem Cesery

11 aoooooon aooooooo System reserv o

1% NOAnannn AAAnannn D ==t = -

4| [ b

Copy... | Edit... Jump | Cloze I
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11.1.2 Setting an address

Change the address set in a vector in the following procedure:

Select a vector table number and then click the Edit button. The vector edit dialog box shown below opens.

YWector table;

x|

Ha. I Addres== I Sxmb ol I Factor AI
1z 0ooanann 0ooanann Sermtam ra
12 Qo0a0o0n Qo0a0o0n Syrstam re!
14 a0aa0a0n a0aa0a0n undafined
15 0o0anzs0 WDefanlt... HMI
[Txe] oooaozso “Default... exteznal
17 noo4anzsn Vhafault. .. external
1& no0dNzs0 W"Oefault. .. exteaernal
12 00030z 50 WDafault. .. axteaernal
zn nooanzsn Vhafault. .. axtarnal
£l 00030 zEE0 Z“Default... antarnal
ZE o00anzZsn Vhafault. .. external
£2 no0anzs0 WDefanlt. .. external | _|
= Ao AR LI -
4
LCopy... Edit... | Jurmp | Cloze

Wectar nurmber: D16

Factor : external interrupt 0

Addrezs:

Vector

O

x|
Ok |
Cancel |

Set an address and then click the [OK] button.
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11.2 Jump

Display the source of the program stored at the address set in the vector table in the following procedure:
1. Select a vector number.
Click the [Jump] button.

vector x|

Yector table:
o [ ameare | oot |
22 FSOEDC DefaultIRQHandler
4 FS0EDC \Default [RQHandlexz —
5 FE0EDC ‘\DefaultIR(Handlez
28 FS0EDC \DefanleIRQHandler
[EH] roree  \maoworeae B vectors.c =10lx]
T reoran % IRQPR 1Handl ex 221: j
40 reorss \ IRQFP2ZHandl 2z z22: _ interrupt
4l relon " IRQPP2Handl ez 223: void DefaultIROHandler (void)
az FEl035 \ IRQPPARandl ez z2d: {
:: ;zﬁ‘;‘; ::ig;‘jx:ﬂ 225: _DIi): /% dizable interrupts */
e eeviee ¥ e = 2261 while(l)
4 r 227: __wait nop(]; /% halt system */
22681 }
230: _interrupt void IRQPPOHandler (void)
jgg 2301
z32: if (PCHLO_IRS == 0}
233: i
234: FCHLO_IRQF = O:
235: Puts0("\n\r IRQF0 Flag set on software trigger or Exvernal Trigger”);
236: }
237:
M) 238 if (PCHLO_IRS == 1)
239:
j%g 240: PCHLO_IRQF = 0:
zal: Puts0("\n\r IFOF0 Flag set on Counter Borrow"):
z4z: '
243:
) zad: if (PCHLO_IRS == 2]
245: {
246: PCNLO_IRQF = 07
247: Puts0({"\n\r IRQF0 Flag set on Duty Match™);
z48: '
z49:
fj ] z50: if (PCHLO IRS == 31 i
4 » A

If the starting address of the program set in the vector table is incorrect, the source cannot be displayed
(disassemble display).

The jump function merely displays the jump destination program; it does not update the program counter to move
control to the address set in the vector table.
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12.1 Execution
X

Tab I Errar autput I Access size I Load
External memary emulation I Frequency I Inacceszible area
Execution |W’atch| Fadis I Emulationl Break I Monitnringl Directory

— Step mode

" ﬁ £ Source line ' Machine languags
—*watchdog

" Enable " Dizable

— Setting break, point while running

{* Enable " Dizable

ok I Cancel

Step mode
B Automatic

Automatically sets the step unit according to the window display state. If it is a source code view, step will
pass through each source line no. If it is a Mix mode code view, step will pass through disassemble source
line no.

®  Source Line
Executes the step in units of source lines.
B Machine Language
Executes the step in units of machine languages.
Watchdog
Specify whether to enable or disable the watchdog timer at program execution.
Setting break point while running

If "Setting break point while running" is enabled, it is also possible to break settings even when executing a user
program.
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Debug Environment Setup Procedure

12.2 Watch
x
Tab I Error output I Accesz zize I Load
Esternal memaory emulation | Frequency | |naccessible area
Execution ‘Watch |F|adi:< I Emulalinnl Break I Monitoringl Directany
Wwatch mode
’7 L language = Aszembler
Data size: IB_I,JtE 'I
— Memam buffering
{* Enable " Dizable
— Specified number of aray element
¥ Enable Elemert: IDI25E
ok I Carcel
Watch Mode

B Automatic
Sets the watch mode automatically according to the analysis result. Refer 4.4 & 4.3
m  C Language
Sets the C language mode (interpretation as C language expressions).
Refer4.4 & 4.3
®  Assembler
Sets the assembler mode (interpretation as assembler expressions).
Refer4.4 & 4.3
Data Size
Sets the display size in the assembler mode to either byte, word, long, single or double
Memory Buffering
®  Enable
In case of variables as arrays or structures, memory of whole variables is read.
They are accessed by size of the top variable.
®  Disable
In case of variables as arrays or structures, the memory of each variable is read.
Specified number of array element

®  Enable

Debugger displays a warning dialogue in case of bigger array element than the number of array-element
that you limited, when you register or expand an array with a watch variable.
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®  element
One can specify number (a default is D’256) of array element.

The default of this control is "Enable".

12.3 Radix
x|

Tab I Error output | Access size | Load
External memory enmulation I Frequency | Inaccessible area
Erxecution | “watch Radix |Emu|atic-n| Break | Moritoring | Directany

—Fadi
" Decimal  Octal £~ Binamy

— Dizplay zource line

' Digplay " No display

[].4 I Cancel

Radix
Sets the default base number for numerical value.
Display Source Line

Switches source line display to source line non display or vice versa for Trace- Instruction view.

12.4 Emulation
x|

Tab I Error output | Access size I Load
External memary emulation | Frequency | Ihacceszzible area
Execution | ‘watch | Radis  Emulation |Break | Monitaring | Directory

Specify instruction cache size
’71" Enatle ' Disable —‘

r— Memory verify operation

" Enable Lol

— TRIG input
" Enable {* Dijzable

—MCU mode
" Intemnal trace ' Eutemnal trace

" Real time ™ Full trace

Ok, I Cancel
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12.5

Debug Environment Setup Procedure

Memory Verify Operation
Specifies whether to verify memory when data is written to memory.
TRG Input

Specifies whether to enable or disable TRIG pin input. For more information please refer MB2198_01 Hardware
manual (MB2198-01-CM71-00413-2E).

MCU Mode
Specifies an MCU operation mode (internal trace, external trace, full trace mode or real-time mode).
Specify instruction cache size

Sets whether to automatically flush instruction cache.

Breakpoint

During program execution a break point can be set if the following set up is done:

Setup debug environment |

Tab I Error output I Arccess size I Load
Ewtermal mermary emulation I Frequency | Inacceszible area
EHecutionI W'atchl Fadis I Emulation Break |Monitnring| Direchary

— Diefault break point

™ Hardware

—&lignment errar break,

[~ Code [~ Data

ak I Cancel

Default break point
Specifies the default type of the code breakpoint.
Alignment error break

Specifies whether to suspend MCU execution when an alignment error occurs

FR Family MB2198-01 Emulator System Getting Started Guide, Doc. No. 002-05222 Rev. *A 59



Debug Environment Setup Procedure

12.6 Monitoring
x|

Direckory | Tab | Errar output | Load | Frequency | Break |
Step execution I whatch I Radix I E mulation Manitaring

r— Contral window

[T wWiatch window

Ll

[~ Obiject window

— Contral zampling

Sampling Tirme: ID'1DDD ms

ok I Carncel

Control Window
®  Memory Window

Specifies whether to monitor the Memory Window.
® Watch Window

Specifies whether to monitor the Watch Window.
®  Object Window

Specifies whether to monitor the Object Window.
®  Control Sampling

Specifies sampling time for Watch window, Memory window and Object window
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12.7 Directory
x|

Step execution | il atich | R adix | Ernuilation | tanitoring
Diirexctary | Tah I Errar output I Load I Frequency I Break
Dizplay path information: Append |
Append path: ﬁl

Browse. . |

Direchon:

ok I Carncel

Debug Environment Setup Procedure

Display path information

Specifies the path information to be displayed.
Append path

Sets the path to be added.

Directory

Displays the currently set directory.

12.8  Tab
x

E:-:eu:utionl W’atchl Fadix I Emulalinnl Break I Monitoringl Directany
External memory emulation Frequency I Inaccessible area
Tab | Errar output | Arcess size | Load

Tab: D8 j"

Ok I Carcel
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Tab
Specifies the Tab. (D’4/D’8)

12.9 Error output

Debug Environment Setup Procedure

Setup debug environment |

Er:ec:utiunl Watchl R adix I Emulationl Break I Munitoringl Diirectary
Enternal rernon emulation Frequency I Inaccessible area

Tah Errar autput
 In GUI operation

[ Dutput window

— In command operation
[~ Djalog v Dutput windav

Access size I Lioad
Errar output level
o+ pll
" Dply emaor

" Last ocoured emor

— In batch operation

[ Dialog v DOutput window

ok I Cancel

In GUI Operation

Specifies where to output an error at GUI operation.

In Command Operation

Specifies where to output an error at command operation.
In Batch Operation

Specifies where to output an error at batch operation.
Error Output Level

Sets the output type when several errors occur.
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12.10 Access Size
X

EHecutionI W'atchl Radix I Emulationl Break I Monitoringl Directory

Ewternal memaory emulation I Frequency | Inaccessible area I
Tab I Ermor output Arccess size | Load
Start Address: IW Append |
End Address: IH'ODODDODO
Access Size: IB-'"tE ﬂ

List elete |

ak I Cancel

It is a function to set access size when the debugger accesses memory. When this setting is not done, the
debugger does memory access by a command qualifiers or the most suitable size. Because it is set
automatically about a built-in resource, setting is unnecessary by this function. However, the debugger does
memory access by byte size on FILL, MOVE, COMPARE commands.

Start Address

Specifies the start address to be set.

End Address

Specifies the end address to be set.

Access Size

Specifies the access size to be set. (Byte/Halfword/Word)
List

Displays the currently set area.
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Debug Environment Setup Procedure

12.11 Load
x
Step execution I Watch I R adix | Ernulation I tanitaring I
Drirectony I Tab I Error output Load | Freguency I Break.

S pecification batch file before/after load

Befare: I Browse... |
After: I Browse. .. |

[ Only debug infarmation

Ok I Cancel |

This sets the environment when loading a target file registered in the project.

Specification Batch File before/after load
m  Before

This specifies the batch file to execute prior to the loading of the target file. This can also be changed using
the Debugger’s setup wizard.

m After

This specifies the batch file to execute after the loading of the target file. This can also be changed using
the debugger’s setup wizard.

B Debug Information Only

This specifies whether or not to load debug information. When checked, only the debug information is
loaded.

Consider a system where MCU application program is stored in external flash and MCU is to be started in
external vector fetch mode.

For the emulation of such a system one can connect the target with this check box marked. By doing this
only debug information is loaded and with the help of Softune one can debug the application program. The
restriction in this scenario is one can use only hardware breakpoint for debugging.

®  Auto Mapping
This specifies whether or not to enable the auto-map setting. When checked, auto-map setting is enabled.
B On demand load

Set whether to on demand load debug information. When a checkmark is placed in the checkbox, debug
information is on demand loaded.

FR Family MB2198-01 Emulator System Getting Started Guide, Doc. No. 002-05222 Rev. *A 64



CYPRESS
Ll Debug Environment Setup Procedure

12.12 External Memory Emulation
x|

EHecutionI W'atchl Radix I Emulationl Break I Monitoringl Directory
Tab Error output I Arccess size I Load I
External memory emulation | Frequency I Inaccessible area

" Enable &+

=

Ewtertalimemany emulatian
[Ehip selet: Cso Ky
Memarny type
’7(? B kA ) B

ak I Cancel

Enable/disable

Whether to enable or disable the external memory emulation function is specified.
Chip select

The chip select number that can be output to the external bus is specified.

FR system: CS1 to CS5

FRex system: CSO to CS7

Memory type

Whether to allow or inhibit write access to external memory is specified.
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12.13 Frequency
|

E =ecution I Watchl R adix I Emulatiu:unl Break I Mnnitnringl Directu:ur_ul
Tab Error output Access zize I Load
Esternal memany emulation Frequency | Inacceszible area

CPL freguency
Erequency: MH 2

k. I Cancel

CPU Frequency

Set maximum CPU frequency. (Lower value results in higher responsiveness of emulation system.)

12.14 Inaccessible area
X

EHecutionI W'atchl Fadis I Emulationl Break. I Monitnringl Direchary

Tab Error output I Arccess size | Load
Estemal memory emulation | Freguency Inscceszible area
Start Address: Im Append |

Erd Address: IH'unonnonu

List Welete |

ok I Cancel

Selects default code break point (i.e. Software or Hardware)

FR Family MB2198-01 Emulator System Getting Started Guide, Doc. No. 002-05222 Rev. *A 66



Debug Environment Setup Procedure

This function inhibits access to debugger memory. Up to 16 areas can be set (by increments of one byte).
Start Address

Specifies the start address to be set.
End Address

Specifies the end address to be set.
List

Displays an regions being currently set. When the check mark of the area is removed, that the area is
invalidated.
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How to Use the Two BNC Connectors

13.1 The BNC Connectors

The MB2198-01 emulator has two BNC connectors. The left one is the “TRIG"-Input and the right one the
“EMUL"-Output.

13.2 Trigger-Input

With this input an execution can be stopped. The Trigger-Input is a hardware “break point”.

A logical “high” (= 3.3V) on this input stops the execution in the debugging mode. Note, that because of internal
latches and different clock speeds of the emulator and the MCU the termination is not immediately. The break

slip is in a range of dozens to hundreds machine clock cycles.
The execution can be resumed after a triggered break.

Because of the 3.3V input and an internal 100K pull down resistor, it is recommended to use a serial 50K
resistor, if a 5V signal is used:
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3.3V T

Internal

TRIG

Trigger-Input and Emulator-Output

external

To internal < })ill

emulator circuit

13.3 Emulator-Output

(BNC) TTL-Output (5V)
@ S0

The BNC-Output “EMUL” goes logical “high” (= 3.3V) if a program is executed and is “low” (= 0V) if the program
is stopped or a break point has occurred. This signal can be used for controlling external hardware.
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This Chapter Describes How to Install the LAN Interface
Overview
The emulator MB2198-01 are provided with a local area network adapter that can be used to program and debug

a

device over a network connection. No additional hardware connection except the LAN connection itself is

required for this purpose

u

sing the Cypress LAN-remote controlled debug facility,

A Cypress support engineer can easily help solving a concrete problem by debugging your application out of
a Cypress support centre.

You can control the emulator from different locations without having to move your hardware installation from
one place to another.

Program download will be more than 6 times faster than with RS232C

Configuring the LAN Adapter

1. Referto the LAN Installation Manual coming with the LAN Adapter.
This Application Note will give only some additional information.
2 Connect emulator and PC by the serial RS232-Port (or USB-Port)
3  Start the ,LAN Address® Program in the Softune Workbench Folder
B Softune ve @ Fr Family Softune Workbench Tool | Lan Address
@ == L @ Help L h Manitar Loader
) - ¥ 7] Readme b [ RaM Checker Viewer
4 Click on Communication to define the serial RS232 Port where the emulator is connected to or use USB
connection.
5 Read current status from the emulator
6 Setthe unique IP address given from your network manager. This is an very important point, every IP-
address within a network has to be unique.
7  Check the Port address: must be 5001
8 Make settings valid by ,Set”, and reset the emulator when prompted
9 Close Program ,LAN Address*
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14.3 Configuring Operating System “Windows

1.

Installing LAN

“_ LAN Address =] 3 I

File “ew Help

+4 | 4
R A
—Setting of ICE

ICE Name: MEZ198 j

—HMAC address

Eind
’7 {* Universal " Local

Thiversal address: OO0:00:0E:1F:13:67

Lzpocal address:

IP address: 192 . 168.0.1

Port address: Lool

Subnet Mask: ZEE_EZEE.EEE_D
Commuanication. . . Set

TMyy

Within your WindowsTM-directory (e.g. C:\windows or C:\WINNT\system32\drivers\etc) you should find three
files:

Services
Hosts

Imhosts[.sam]

(Note: The files may not have a file-extension!)

2.

Make a copy off all three files, like for an example: services to sevices.old , etc.

Edit file services and add the following line:

fjicesv 5001/tcp # Cypress emulator
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# Copyright (o) 1993-1999 Microsoft Corp. -
#

# This file contains port numbers for well-known services defined by IANL

#

# Format:

#

# <zZervice namer <port numbers>/<protocol> [aliases...] [#<conment>]

#

echo Titop

echo 7/ udp

discard 2/top sink null

discard 9/ udp zink null

systat 11/tep users fhictive users

aystat 11/tep users #lotive users

daytime 13/tcp

daytime 13/ udp

gqotd 17/tep quote #ouote of the day

gqotd 17/ udp quote #Quote of the day

chargen 19/tcp tLtytst source f#Character generator

chargen 19/ udp LLyLst sSource #Character generator

ftp-data 20/ tep #FTF, data

ftp Z1/tep #FTP. control

telnet 23 /tep

smtp Z5/tep mail #3imple Mail Transfer Protocol
time 37 tep timserver

time 37/ udp timaerver

rlp 395 udp resource #fResource Location Protocol
fiicesv 5001/tcp |

Kl .z

(note: if 5001 /tcp is already contained in the file services, use an unused number beginning with 5002 or
greater, e.g. fjicesv 5002/tcp. In that case also the emulator address given by the program ,LAN address®
(see above) has to be changed!

3.  When saving again the file Services be sure that your editor (e.g. notepad) will not add any extension, e.g.
.Ixt, to your file. To get sure, use quotation marks for the filename:
File save as: ”services”

4. The file hosts is used to make a redefinition of the complex IP-number with a simple name within your global
network. This may be important if you use a DNS-Server. Of course, you can define different names for the
same |IP-Address, as shown below. Edit file hosts and add the following line:

“The unique IP address (as set by LAN-Address, see above)” “Nickname of emulator”

e.g. 141.187.6.82

Emulator
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[¢ copyright (o) 1993-1999 Microsoft Corp. =]
#

# This is a sample HOSTI file used by Microsoft TCP/IP for Windows.

#

# This file contains the mappings of IF addresses to host names. Each

# entry should be kept on an individual line. The IP address should

# he placed in the first coluwn followed by the corresponding host name.

# The IP address and the host name should he separated by at least one

# =pace.

H#

# Additionally, comwents (such as these) may be inserted on individual

# linez or following the machine name denoted hy a '#' svibol.

#

# For exawmple:

#

# 10Z.54.94 .97 rhino.acme. com # source server

# 38.Z5.635.10 ¥ Aacme . com # x client host

127.0.0.1 localhost

141.187.6.82 Emulator | -
Kl v

When saving again the file Hosts be sure that your editor (e.g. notepad) will not add any extension, e.g. .txt,
to your file. To get sure, use quotation marks for the filename:
File save as: ”hosts”

5. The file Imhosts (or Imhosts.sam) is used to make a redefinition of the complex IP-number with a simple
name within your local network.
Of course, you can define different names for the same IP-Address, as shown below. Edit file Imhosts and
add the following line:
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4 [
# #BEGIN_ALTERMATE

# HINCLUDE % localsrvhpublich lmhosts

# HINCLUDE “irhino'publich lmhosts

# #END_ALTERNATE

#

# In the ashove example, the "apphneame™ server cohtains a special

# character in its name, the "popular™ and "localsrv™ SErver names are

# preloaded, and the "rhino™ server name iz specified =0 it can be used

# to later FINCLUDE a centrally maintained lwhosts file if the "localsrv™

# system i3 unavailahle.

#

# Note that the whole file is parsed including comwments on each lookup,

# 30 keeping the number of comments to a minimun will improve performance.

# Therefore it i3 not advisable to simply add lmhosts file entries onto the

# end of thi= file.

141.187.6.82 fiiecswv

141.157.6.82 Emwulator

-

Kl A
“the unique IP address (as set by LAN-Address, see above)” “nickname of emulator”
e.g.
141.187.6.53 fjicescv
141.187.6.53 Emulator

When saving again the file Lmhosts get sure that your editor (e.g. notepad) will not add any extension, e.g. .txt,
to your file. To get sure, use quotation marks for the filename:
e.g. File save as: ”Imhosts” (or Imhosts.sam)

14.4 Checking the network-connection

Disconnect serial RS232 (or USB) cable from Emulator and try to find the emulator:
B Open DOS-Window (or open RUN (Ausfuihren) in the Start-Menu)

B The command ping Emulator should acknowledge with some time-values, that means the network is set
up right.

The emulator with LAN-adapter is successfully integrated in the network environment and can be used by the
Softune Workbench.

14.5 Troubleshooting

If the command ping my emulator will reply with a timeout-message, try to find the emulator by its IP-
address: Type command ping IP-address, €.d.ping 141.187.6.53.

If this will work, then check settings (nickname and IP-address) within Lmhosts and Hosts.
If neither nickname (my_emulator) nor IP-address will work, check settings done by the program LAN-address
and check the file Services.

Also check your physical network interconnection cables. Please keep in mind, that the emulator only works with
10Mbit/s. This means in case that for a 100Mbit/s network a 100Mbits/10Mbit - HUB is needed. When using a
HUB for 10Base-T then a standard (1:1) network cable has to be used. If the emulator is connected directly to
the PC a ,crossed network cable® is necessary.
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Good answer: Emulator/LAN-adapter replies with time-values:

“E

FR Family MB2
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=10l x|

Microsott Windows 2000 [Version 5.00,2195%]
() Copyright 1985-2000 Microsoft Corp.

c:h\>ping 141.187.6.82
Pinging 141.187.6.82 with 32 bytes of data:

Reply from 141.187.6.82: bytes=32 time<l0ms TTL=64
Reply from 141.187.6.82: hytes=32 time<l0ms TTL=64
Reply from 141.187.6.82: hytes=32 time<lims TTL=64
Reply from 141.187.6.82: hytes=32 time<l0ms TTL=64

Ping statistics for 141.187.6.82:

Packets: Sent = 4, Received = 4, Lost = 0 {0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

c:h\>ping Emulator
Pinging Emulator [141.187.6.52] with 32 bytes of data:

Reply from 141.187.6.82: hytes=32 time<l0ms TTL=64
Reply from 141.187.6.82: hytes=32 time<l0ms TTL=64
Reply from 141.187.6.82: hytes=32 time<lims TTL=64
Reply from 141.187.6.82: hytes=37 time<1l0ms TTL=64

Ping statistics for 141.187.6.82:

Packets: Sent = 4, Receiwved = 4, Lost = 0 {0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = 0(ms

c

ailed”-answer: Emulator/LAN-adapter replies with timeout message:

=10l x|

Microsott Windows 2000 [Version 5.00,2195]
() Copyright 1985-2000 Microsoft Corp.

cihrping 141,187 6.82
Pinging 141.187.6.82 with 32 bhytes of data:

Reguest timed out.
Request timed out.
Request timed out.
Request timed ocut.

Ping statistics for 141.187.6.82:

Packets: Sent = 4, Receiwved = 0, Lost = 4 {100% Joss),
Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = Oms, Average = Oms

c
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14.6 Softune Workbench

Within the Softune Workbench the LAN interface can be used instead of a serial RS232C communication. Detail-
Host: can be the ,nickname* as defined in the files hosts and Imhosts or the IP-address of the emulator, set by

the program ,LAN-Address*®, can be used.

X

Fleaze zelect device type.

—Tupe

Device Name: hd

|141.18?.E.82

Nickname or
IP address

< Back I Heut » I Firish Cancel I
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15. Miscellaneous

Remarks and Hints

15.1

View Mode of the Editor

w
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When starting the Softune Workbench Software for the first time, the text editor has some default viewing

21
22
23
24
25
26
27
28
29

unsigned char LED;]

1

/* Sub Routines =/

1

void init timer{void}|

{d

-~

-~

H

-~

Bx61a7 ;"
Bxg1B;""

-~

/= relo
/= pres

settings, which can be switched off. Source codes
will look like in the left picture.

You can disable the viewing of the tabulators,
Return signs and the End-of-File delimiter by
clicking on the right mouse button just over the text
window. Then a large pop up window will open.

Choose Customize. Then the following new window will occur:

Standard Editor x|

view | view? |

[w] ALtk [ndent —
[w]C . epmard
[w] C++ Kepword ;I

Iei—
Eont... |

Tab Size:

— Yiew

Tag

Errar;

f—
|

— Emphasziz Characters

CiC++

Azzembly;

||
|

Cancel

o ]

The first three entries in the item list are for selecting and deselecting the view of these non-printing characters.
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Related Documents

16.1 Related Documents

Please find further information in the following documents.
®  MB2198-01 Hardware Manual (Emulator)

® MB2198-01 Getting Started Application Note

. MB2198-01 Installation Guide Application Note
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Information about Cypress Microcontrollers can be found on the following Internet page:

http://www.cypress.com/cypress-microcontrollers
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