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This application note will help you how to debug the application with Softune Workbench V6 Simulator. The simulator
debugger simulates the MCU operations (executing instructions, memory space, 1/O ports, interrupts, reset, etc.) with
software to evaluate a program.
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1 Introduction

This application note will help you how to debug the application with Softune Workbench V6 Simulator. The simulator
debugger simulates the MCU operations (executing instructions, memory space, /O ports, interrupts, reset, etc.) with
software to evaluate a program.

It is used to evaluate an uncompleted system, the operation of single units, etc.

There are 2 types of simulator debuggers.

m  Normal simulator debugger (normal)

m  High-speed simulator debugger (fast)

This high-speed simulator provides substantial reductions in simulation time due to a dramatic review of normal
simulator's processing methods.

The high-speed simulator debugger requires much more RAM space on the host PC than that of normal simulator

debugger.
The required RAM size depends largely on your program size. For the required available RAM space, see the table
below:
Basic Use Fs911s.exe 20MB
Code size of target program Per 64kB 6MB
Data size of target program Per 64kB 1.5MB

For example if we consider target program size for CODE to be XX (KB) and for DATA to be YY (KB)
Then, Required RAM space (MB) =20 + (XX/64) *6 + (YY /64)* 1.5

However, RAM space larger than the above may be needed depending on program allocation. Allocate memory
space consecutive areas should be reserved as much as possible.

Assuming program with 1 MB of CODE and DATA sizes
Required RAM space (MB) = 20 + (1024 /64) * 6 + (1024 / 64) * 1/ 5 = 140MB

The simulator debugger simulates the MCU operations (instruction operations, memory space, interrupts, reset, low
power-save mode, etc.) Peripheral 1/Os, such as a timer, DMAC and serial I/0, other than the CPU core of the actual
chip are not supported as peripheral resources. 1/0O space to which peripheral 1/Os are connected is treated as
memory space. There is a method for simulating interrupts like timer interrupts, and data input to memory like 1/0
ports.
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2 Sample Program
Sample program for Debugging

2.1 Start new project with Softune Workbench

At first choose an evaluation MCU (here: MB91F467D), 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 program, based on the standard template project, is used for demonstrating simulation and debugging.
Please change “Main.c” to the following:

A SAMPLE CODE x/

/*************************@INCLUDE START************************/

#include "mb91467d.h"

#include "vectors.h"
/‘k*‘k*‘k*‘k*‘k*****************@INCLUDE END*************************/

/‘k*‘k******************@GLOBAL VARIABLES START********‘k*****‘k****/
unsigned char Glob varl;

unsigned short Glob var2;

unsigned int Glob_var3;

/*k**k*******************@GLOBAL VARIABLES END********************/
/*k**k****************@FUNCTION DECLARATION START*****************/

void wait (unsigned short count)

{

for (; count>0; count--)
__asm(" NOP");
}

void initFRTO (void)

{
TCCSO = 0x20;

}

void main (void)

{

unsigned char Local varl = 0

unsigned short Local var2 = 0;

unsigned int Local var3 = 0;
__EI(); /* enable interrupts */
__set 11(31); /* allow all levels */
InitIrgLevels(); /* init interrupts */
PORTEN = 0x3; /* enable I/0 Ports */
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While (1) /* endless loop */

{
HWWD CL = 0;

Glob_var2++;
Glob var3++;

Local var2++;
Local_var3++;

Local varl = PDROO;
__asm(" NOP");
PDRO1 = Local varl;

wait (5000) ;

/********************@FUNCTION DECLARATION END******************/

__interrupt void FRTOIRQHandler (void)
{

TCCSO_IVF = 0;

Glob varl++;

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

4[| Build all source files regardless of data
Then compile the project by clicking on or

selecting Project—Build, or pressing “Ctrl-F8”.

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>\Simulation_Test\ABS\Template.abs
Now starting load module converter...

<Your path>\ Simulation_Test\ABS\Template.mhx

No Error.
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3 Debugging, first steps

How to enter Debugging Mode

3.1 Entering Debugger Mode

After successful compilation of the project start the debugging mode via simulation by double clicking on the Debug-
“Simulator.sup”-entry in the workspace window. After successful connection to the target, 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.

15:

23:

251
26:

i-H

Jooo4ozla:
DDD40212
DDD4DZl4
00040216

{
31

DDD40218
DDD4DZlA:
DDD4DZlC:
DDD4DZlE:
00040220:

DDD40222:
DDD40224:

G: MATHN.C

7z - description

B: - See FEADME.TXT for project description and disclaimer.

9:

la: 06.10.06 1.01 THMa chahged includes

ll: ======s=====sc=cs==cs=ss=ss==sssss==ssssssss=ssssss=ssssssssssssssss=ss== LA
12:

13:

14: fTﬁKﬁXTXKﬁKXXTXK?K?XTXKXKT@INELUDE STARTXKﬁ#ﬁﬁwﬁ#?#wﬁwﬁ#ﬁﬁwﬁwﬁ#ﬁf

15: #include "mh31467d.h"

l6: ginclude "wectors.h"
l?: ;w*#**w*#*#*#w*#*#**w*#*#w*@IHELUDE END**#*#****#*#**w*#**w*w*#*;

1O: EEEREEANXAXXECXNANLSCNEAGLOBAL VARIABLES STARTH WX XA KEXAXAXXLTXAANSL #
20: unsimgmed char Glob_warl:

£1l: unsigned short Glob_wari;

221 unsigned int Glob_war3i;

iz JERRERFRRARFEARRFEFARANAGLOBAL VARTABLES ENDF S S8 #x e s R RARERATTS ¢

27z SERRERERRAETEAXRNTEFAAFUNCTION DECLARATION STARTHFHRERFRRAEERATNS ¢

29: woid wait (unsigned short count)

1781
0F0l
170G
SE48

AB0SE
ECO5

SFAD
ALFS
S7EG
Ag05
EDFE

CHP #0,Ra

BLE 00040226
__asm(™ NOP™):

HOP

ADDNZ #FFFFFFFF,RE

EXTUH R&

CHP #0,R5

BGT 0oo40z1c

5T RF,B-R15
ENTER  #004

5T Ra,E-R15
MOV R4,RE

for|;oount:>0;count--)

3.2 Using Bookmarks

Since Softune version V60LO0G, it is possible to set bookmarks in source code lines or debugging windows.

Www.Cypress.com
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Bookmarked lines are marked with the line number in a green bubble in the debug window and completely in green in
source code lines. With the bookmark arrow buttons, it can be stepped through the code stopping at bookmarked

lines.

-

@3:
=5 Joongnz4n:
HyInnnanzaz:
HJ00040244:
= J00040244:
H> Joonaozac:
=5 Joon40zsz:
Hy Jnnnanzs4:
H5 J00040z56:
=3 J00040258:
H> J0004025E:
= J00040z64:
Hy Joonaozes:
o Joon40zeac:

74:

=3:
e I0004026E :

ii-H

while(l)

SFaCo0040000
971C
SFs000000498
Co3l
1601
CO0B
9FE900025000
SFsC000004c?
3FFC
9F3A00023004
ZFFC
{
HWD_CL

§07C

ORCCE
STILM
LDI;: 32
CALL

LDI:32
LDI:&

LDI: &
LDI:3E
LDI:32

LDI:32
LD

EANDL

/% endless loop %/
#10
#1F .
#00040000,R12 hlhlleﬁ) F* endless 1g
BR1Z {
#00000498 R0 - O-
403,RL HWWD_CL a;
R1,ER0
#00,R11 Glob_var2++;
#00023000,R9 Glob var3d++;
#000004C7,R12 -
RlZ,B(R14,-4]
#00028004,R10 Local_varZ++;
B{R14,-4) ,R1Z Local_wvar3s++;
47,0012 Local_wvari1 = PDROS8;

3.3 Start Execution

. Run continuousl
To enter the run mode, click on y or select Debug—Run—Go, or press “F5".

Now the program is being executed. If you are using a target system with LEDs on Port00, you will see the LEDs
flicker if FLASH-CAN-100P-340 Target board is used.

3.4 Stop Execution

To stop the MCU, click on @l

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”.

3.5 Reset MCU

To reset the MCU, clock on @I

Reset MCU

or select Debug—Reset of MCU.

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

Www.Cypress.com
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4 Monitoring and Manipulating
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.
Fr MsICTIONTTzlTv CC
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”)
\% 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” (V) 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:

-1 x

RO:06719720 ER1:000F0ZCC RZ:000F3ZCC  ER3:00000000
R4:30ESF377 R5:00000017 R6:00000005 R7:7CD128CO
RE:000000FF ER9:FA334825 R1l0:ZALSFES3 R11:CEVESDOS
R1Z2:00000B0A R13:000F0000 R14:BA937F4AD R15:FFFFFFFS
MDH: ESFACFAT MDL:AT747ABTF ERP:0000EOF4  PS:000F0COO0
PC:0000BFFS USP:EF47EF7F S5P:FFFFFFFS CCR:----—---

3:0 I:0 o:0 Z:0 Vi C:0 3CR:--- DlL:0
Do:0 T:0 ILM:0F TEBR:O0O00FFCOO
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The registers are:

Abbr. Flag Names
RO-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:

x
Beqizster name: IFHJ j Ok, I

Begister walue: H'0E7/13720 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...
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Setup display register ﬂ
— Beqister list

0..AY R14 USP WV

A1 RS R15 S5P C
R2 A9 MDH CCR SCR ﬂl

ioix| s R0 Mol s D
R0:06719720 R1:000FOZCC R2:000F82CC  R3:00000000 Eg 2112 Eg 'N ?D
R4:80ESFE77 R§:00000017 R6:00000005 R7:7CDLZECO HE R13 PO 2 ik

RE:000000FF R9:FA334525 R10:2A5SFE93 R11:CE7ESDO3 | i __ppend|
F12:00000B0A R13:000F0000 I : FFFFFFFa

MDH: EGFACFA? MDL:A747ABTF :000F0000
PC:D000BFFS USP:EF47BF7F i | CCRi--————--
%:0  I:0 N:0 Z:0 " Dl:n RO R¥ R4 USP W Qelete|
DO:0  T:0 ILM:0F TER:000} F1 R& R15 5B L
Rz R9 MDH CCR SCR

B2 RI0 MODL 5 D FEESEI|
R4 R11 RP | Do

RS R12 PS5 N T
RE R13 PC 2 ILM

l | ©

Current display reqgizter

4.3 Monitoring and Manipulating Assembly Variables

To display assembly variables choose in the debugging mode: View -> Watch -> Watchl. 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.

=101|

Radis r

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

Manitaring
Individual Setting  »

IMemary: window

Properby

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.
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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: H'F

4.4 Monitoring and Manipulating C Variables

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

Moritating |Variable narme: Ii | | oK I
Individual Setting ¥

W |M0de: IEI language ﬂl Cancel |
Braperty. .. Wwiatch: I 1 = l

Close

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.

=101 ]

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

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

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

I=TEY

address +0 +Z +4 45 +& +4  A=scii g

oooznono 7Y0l DFFC 3DF4 Z213B BESD AFAE w...=.!:.=..
oooz0onc Flad 7oDE ES7E FEZZ F7P37 S5B71 (. .wv..~.".T7[4g

oooz300ls AFFS EBSE 94FS YD4B B2cD EEZFA ... ... 1EK.m. .
ooo300za 7oA 7YSE ADFF 4AEEY SFFE ST7Fd wowt. JN. LT
o0030030 EBFE BACT 17792 JY3IEE STYDF ECAZ ..... wE.W. ..
o003003C  SASE EBVF FRED Z6DE DESE S51D ZK. ... &...2.
o0030048 S587F BOAF oFDS SAYF BFS1 o7Fl1 X...o..... o.
o0030054  SBEFE 9F3E 3DT7F FDFF DAZD SAZE [..x=....-ZF
o0030050 5306 BoZE VEFZ 1ADY FAET TFCF 3...~.......

oooz00sCc SDSE EBAS BFFF YEES 719D DT7STY m*. .. .~.g..W
oooz300v7s 0OFZY ooB7 FDEY ZDEE 7362 oSFBE (. 'f...-.=zie.

oooz0o0sd 93le 7EYF EBDI EFDY EFSF SZD5S (k... .. _R.
o0030020  EBAF 7Add BL313 FZVWF EFEZ S697 (. zD........
oooz3002c  B4AFD 79DA Foo92 FoED JYFDF SDF2 L ow..i......
oooz0oAs CFLS §D4D FFED 37Co 14F3 DEDE .. .M. .7..... LI

Memory window can be split. Move pointer near to top right corner, pointer will change to
right mouse button pressed to split.

; drag it down with

b

laddress +0 +2 +4 46 hddress +0 +2 +1  +6 +8&
00030000 7701 DFFC 3DF4 Z13B
0003000C Flad 76DE EE7E FEZZ
00030018 AFFS EBSE 94F& 7hd4B
00030024  79AT T775E ADFF 4EE7T
00030030 EBFE BAC? 1779 73EE

:I%"] i

0030000 7701 DFFC 3DF4 2Z13B BE3D
- 0003000C FlAd 76DE EG7E FEZZ F737
00030015 AFFS EBESE 94F% 7D4B EIED
00030024 79AT 775E ADFF 4EE7 SFFE
00030030 EBFE BACT 1779 73EE S57DF ECAS ..... ¥,

1.

0003003C 5A&6B EE7F F9ED 26D8 DGSE 0003003C 5&4FB EBTF F9ED 26D3 DESE 651D Zk....&...e. LI
00030048 567F BOAF €FDS SATF BFS1 67FL X...00eww.g. || 22zzzocs —

00030054 5SBFE 9F3E 3D7F FDFF DAZD thddress +0 +2 +4 +8 +8 +A  Ascii ﬂ
00030060 53D6 BGZE JEFZ 1AD7 FAE7 00030000 7701 DFFC 3DF4 213B BE3D AFAE w...

0003000C FlAd 76DB EG7E FEZZ F737 SBE7L .
00030016 AFFS EESE 54FG 7D4E BI6D
00030024 79AT 775E ADFF 4EE7 SFFE
00030030 EBFE BACT 1779 73EE 57DF ECAS .....
0003003C 5SAEB EETF FOED 26D3 DESE
00030045 587F BOAF 6FDS SA47F BF31

DEPE d | I o e NN |

0003006C ©DSE EBAS EFFF 7EES 715D
00030075 OFz7 &66ET FDE7 ZDEB 7369
00030084 9816 727F EBD3 EFD7 EFSF
00030090 EBAF 7A44 BS513 Fz7F EFEZ
0003009C EB4FD 79DA F969 FEED 7FDF
00030045 CF15 8D4D FFED 37C6 14F3

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.

=lolx|
laddress +0 +2 +4 +6 +8  +A  Ascii ﬂ
00030000 7701 DFFC 3DF4 2138 BE3D AFAE w...=.';.=..
0003000C  FlA4 76DE E67E FE22 F737 5B71 ..v..-.".7[q
00030018 AFFS EBSE 94F5 7D4E E96D EZFA ...... VK., .
00030024 7947 775E ADFF 4EE7 SFFE 57F4 y.ws. . H._.W.
00030030 EBFE BACT 1779 73EE 57DF ECA3Z ..... 5.0,
0003003C  546E EB7F FOED 2608 DEYE 6510 Zk....&...e.
00030045  S87F BOAF 6FDS i Compare...  |eeee- a.
00030054 SBFE 9FSE 3D7F | pod... AN

nonson&n  53DE BEZE TEFZ Specil... Ml cctup display x|

DO0300GC 6DSE EBAS BFFF | °° % A
00030078 0F27 66B7 FDET ;oo Lo Type: [Hatward =] | ok |
=

p0D30084 9816 727F EBD3 1 gy . Bote

0030090 EBAF 7A44 BSL3 1 ey -+« Columns: Cemee] |
oo0so0ac 1 H.. whard

00030048 Ii wLDoubletwiord

Inaccessible area...

Break...
Event...
Wwatch, ..
IMonitaring

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.
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x

Data;

Type: I Halfword = I

Cloge

di

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 |

Directary I Tab I Error autplt | Load |
Execution I wiatch I Fadix
- be—) =)

[ wiatch window

— Control zampling

Sampling Time: ID 1000 ms

k. I Cancel I

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

ddress +0 +B +C +D +E
-IE’.EJ 002550 77 OD 3A 25 9A 02 F8 00 88 13 00 00 AB 00 F8
002540 AA S5 04 51 44 25 27 FA 22 80 7B 6C 4C Ol 85 Q
002550 A2 41 72 4E 81 20 96 32 35 48 SE A3 OA 19 42 89 .ArN. .
R » 002560 OA EB 94 09 FF DB 06 87 98 47 4A 4& r¥ r2 ar nn
002570 6C 8C 6F 58 D9 01 06 48 91 2D 71 4 Compare...
002580 6A S6 AF A8 21 6D 08 16 86 D4 41 0
002550 A4 45 DB 48 42 13 11 08 44 36 DF §
0025A0 05 04 62 BZ 33 8B 1D AO 21 OAE2 F
2
A

)i = H'OD7?

0025B0 89 10 49 AF 03 AS ES A0 BA BB 80
0025C0 C8 OA 65 OA 08 6C 99 BO 0Z DS 03

WWW.Cypress.com Document No. 002-05430 Rev. *C 13


http://www.cypress.com/

o CYPRESS

g~ EMBEDDED IN TOMORROW™ FR, All Series, Simulation with SOFTUNE Workbench V6

4.6 Symbol view
If one want to know where a variable is located in the memory then 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:

£ symbo T zl
=] ﬁ 91460_template_91467d. abs General I
Class Information
Global Syubol Symbal lvcid waitl
Defaul tIR(Handler
.l InitIrgLewvelz Scope: i
Emedn Starage clags: global
Address: H'00040240
Close |
systemstack
systemstack top
userstack
userstack_tap
m _acrd -,
@ _aczl [symbal x
@ _acrz General I
_acr3
@ _acra Symbol i i
] _acrs 5 . —_—
Tacrs cope: el
m _acr? Starage class auto
@ _acsro Address: +H'00000004
_adecr
. @ _adcro Close
@ _adcrl ;I

Icon Reference

The following icons are used:

Icons Flag Names
Function
qu| Variable
] Label

4.7 Local variables
Local variables of functions can be displayed via View ->Local. A new window will open.

Note, that this window only shows contents if the debugger is in stop mode (e.g. breakpoint reached) and the actual
function has local variables.

RI=TEY
Bl - I

.cnt = H'1388
L.i = H'00040Z68
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Breakpoints

How to set Break Points
Two types of break points are possible. Code break point and Data break point.
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).

Code break point 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 break
point.

Data Break Point:
When Data break point is set, program execution stops when the data at break address is accessed.

As explained in hardware code breakpoint it is possible to set data break point with pass count.

Setting Break points

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

70: walt (S000) »
00040Z33E: 9B04138405 LDI:Z0O #0O1353, R4
oo04anzaz: D7AE CALL wwrait
oo04nzdd: EODS ERAL O0O040zZFS
T1l: 1
T2 0%
oo040sds: SF90 LEAVE
ooo04an34as: 0751 LD HR15+,RF
ooo4nzas: 9720 RET
T3

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

T70: waitc (5000 2
WOOO4A033E: 9BE0413ES LDI:z0 #O1385 R4
ooo04ansdz: DTAE CaLL LZwait
ooo4ansdd: EODS ER.AL ooo0aAnz2Fa
71l: 1
72201
ooo4ansds: S9F30 LEAVE
ooo4ansds: 078l LD HR15+,EF
ooo4anzda: 9720 RET
T3:

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.
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Alternately, break point can be disabled by right clicking and on popup menu clicking Break Point enable/Disable.

_Ed_SfL: __unsig'ned lorng :i._ ;‘E}'EI' 40
g Inline Assemble.. . Eﬁ[ﬂ BRW3-0d, 4
Find. ..
H~ G tlz‘.'g'-'"e"'t ALLF  %InitIrgLevels
Ereakpoint SetfResat Fa A% allow all lewels s
v E"'E'E":'ir't Eri:?l:-le,l'l::-i;:al:-le IDV ILH;#?: globally enable interrupts */
H Break... ° R CCR, #40
wakch. ..
g e LLLF  4InitUartn
w M disple.r;-'.
w Activate when stop
HCL ERITE-04
Close 12
K riote a0 T
The symbol will change to
70 wait (5000 ;
a0odnssE: 9B04136845 LDI: 20 #1360 ,Rd
aoodnsdz: DUVAE CALL Yrait
aoo4o3dd: E0ODS ERA Q0040ZFa
71: !
721
aoo4a03de: SF90 LEAVE
aoodaon3da: 07al LD MEL5+,RP
aoodnsda: 9720 RET
73
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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.

g= SOFTUNE Workbench - 91460_template_91467d :
File Edit “ew Project | Debug Setup  FLASH Memary
D& #[Bi Bn *

Abort

[31480_template_31 <51 Reset of MCU

EE Waorkspace'21460_
-2 91460_temp
£ Source File Event. ..
|:M'°'IN": Sequence
<[ mbs1h Stack, ..
[ readme
[R] sStart91

Breakpoint SetfReset F2

Time Measurement, .

" Call...
vector; Elear &l
-7 Incude File :
Yectar,..

-8 Dependenc
<[ mb914 Load target file
[l wector:
B8 Debug End debug

- Efl MB2193-01-COML.sup | ‘ l

B MB2198-01-LaN.sup

Type desired break address

x
Code |Data |
Ereal address: Set
Fass count Eztend!.. |
— Break Jist
Status | Address | Fazz count | Symbol
«| | |
Enable | | Disable | [TDeeE | [afdeke |

Jump | Cloze |

Click on set, to set breakpoint at required address

If you now start the execution, the CPU will halt on this break point. The actual line gets a yellow background color.
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70: wait(LOo00) ;

HA)00040535E: 9E041358 LDI:zZ0O #013588 R
aoo4a0sds: DT7AR CALL WTrait
aoo4a0sd4d: EODRS ERL OO0A0ZFS

71: )

T2}
aoo4a0sds: 9Fa0 LEAWVE
aoo405d4s5: 0781 LD HE15+,RP
ooo405d4s: 2720 EET

e -

Similarly when we select Pass count, program will halt executing at code break point when program counter executes
instruction at the address selected in the break address field, as many numbers of times as that is selected by Pass
count.

For example, if we set code break point at Break Address H'40300 and select Pass count equal to D’5. When
program is run, it halts due to hardware code break point when value of variable ‘Glob_var2’ equal to D’'4

a9 Glob_warz+t;

A 00040300: BEEEDDDEEDﬂﬂ LOTe=2% ﬁﬂﬂﬂEEﬂﬂT;RlE
Oo04a0306: 0500 |GI|:|I:|_var2 = H'0004 (HIDDDE?DDq':l
ooodo3as: ad10 ADD #1 RO
ooo4dnz0ia: SFsCO00Z3004 LDI:32 #O000<8004, R12
ooodozlo: 15C0 3TH RO,HR1Z

al: Glob_wrar3i++:
0oo04d03lz: SFSCO00Z3000 LDI: 32 #OO0Z5000,R12
0oodon3ls: o4co LD MR1Z,RO
ooo4031a: &410 ADD #1 RO
0oo04d031c: SFSCO00Z3000 LDI: 32 #OO0Z5000,R12
0o0dn3ds: 14co aT RO,HR1Z

Gl:

Bl Local warz++:
ooodnssd: 4FE0 LDTUH @(F14,-4) R0
oo0403£e: &410 ADD #1 RO
00o0do03ss: SFEO 3TH RO,[(R14,-4)

n3: Local wari4d:

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
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x

Code |Data |
Break address: IH'DDDeiEIBDD Set |
Paszz count ID'5 Extend... |
— Break list
| Pazz count | cignhnl
00040300 al 8] AN, o359
7] I o]
Enable | | Disable Delete | il delete |

Jurmp I Cloze I

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

g= SOFTUNE Workbench - 91460_template_91467d :

File Edt Wew Project | Debug Setup FLASH Memory
D& %=l &n g
Abark

51480 template_a1 v |[51  Reset of MCU

Breakpaoints. ..
D2 Waorkspace'n14c0_ IR Assusel

Eﬁ 91460_temp Breakpoint SetfResst F3

Ela Source File  Eveqt...
P e
B mbatd g

Time Measurement. ..

: Call...
vedtory Elear &l
-7 Include File -
Vector, .,

[—]% Dependent
- [ mbaid Load karget File
o W] weectars
28 Debug End debug

‘- Efl MB21953-01-COML.sup | ‘ l

- [3 MBZ198-01-LAN.sup

On Data tab, clicking on Details button will open Data break point details dialog box.
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x
Code Data |
Attribute
Break address: ¥ Read Set |
[Eee @EuT [nR WV wiite Extend... |
— Break paint list
Status | Address | Attribute | FPazs count | Suyr
< | |
Encble | | Dissble | [ Delie | [ anceke |
Jump | Cloze |

Pass count feature work same as that of code break point.

In Data break point dialog box, under attribute option it can be specified if read or write access at address should

cause a break.

x
Code Data |
Attribute
Break address: ¥ Bead Set
Pass count 01 IV wite Extend.. |
— Break point Jist
Status | Address | Aftribute | Pazs count | Sy
1] | -
Enable | | Dbl | [ omeee | [ancee |
Jump | Cloze |
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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

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

m  If itis not possible to meet above condition, it will be set to the same address location

For example,
x x
Code | Code |
Bk adliiess IH'DDD4D2BE Set Bl aliies IH'DDD4D2BE Set
Type: Detail... | Tupe: Detail... |
Femair: 3 Remair: 4034
— Break list — Break list
Statuz | Address | Condition | Symbal Statuz | Address | Symbol
enable 00040204 MAIN c§24 enable  DOD40ZEC  MAIN.c$20
enshle 00040204, MAIN.c$27 enable  DOOM0200  MAIN.c$2Z2
< |
Enstle | [ Disable | | Dz | [ Aldelete || Change. | Enstle | [ Disable || Dz | [ Aldelete || Change. |

Jump | Cloze I Jump | Cloze I
= 1 == wTrodid wr=d s [=hiorit drnt Crio )
15 = £
1 3= dxrxic 4 -
1 5-:= PIxEF1 = = Oz FF =
d1 sz FTorr(idi=0O-d=_cCcxrit -d++1]
17 = E
1= =
1=:z ==m """ HOF" 1 =
=10z ==m i "T BEOaOFTT1 =
=1 = S=m """ BEOF "] =
===z S=m """ MOF"™ ) -
=== ==m i "T BEOaOFTT1 =
=-=1:= S=m """ BEOFP"T ] -
=5= @m=m """ MOFP"™ ] =
=5z sa=mIi """ MOF"™ 1 -
="7= ==mIi """ BBMOF"" 1 -
== ==m """ BEIOF "] =
===z
=0Oz
== T
= o S=-= PDELS —0O<0O0 =
B e ]
= =2z 3
=5

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
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Break

Code |

Break address: Set

Tupe: Hardware j Detail... |
Remair: 3
— Break fist

Statuz I Address | Condition | Symbol

enable  000402C4

enable  000402CA

Enable | Dizable | [relete | Qlldeletel Lhange...

1 | ]

Jump | Cloze

Break

Code |

Break address:

IH'DDDDDDDD

x|

Set

Tupe: Software Detail... |
Fiemair: 4094
— Break list

Status I Address | Sumbol |

enable  000402C6  MalN.c$20

enable 00040202  MalN.c$22

Enable | Dizable I [relete | All delete I Lhange... |

Jurmp

| Cloze |

1== =rodid wrad s [=Ihoxrxrt dints Crt )
O00-10 =000z 170 =T
OoO0a0 =0 s 17F=1 =T
[mpm e w5 oOFoO= ENTEER

1=z I

1 a= drxnmte i-s

15= FDER1S = OxFF-
O00-10 =065 CFFO LT =S
OoO0a0 =0 S SEOD oy
[m R ¥ e N - 1410 DMHOWE

1= Fforf(i—=0:i=<crizi-+—1
OoO0a0 =0 2 Cooo LD TI:==
OoO0O-10 = AT 2 SFFO =T
O0o0-Aa0=F0z <1050 LID»IOTH
Oo0Aanz=FE= = SFLn0O EXTISE
[mpm s Yy = B 3 =FF1 LT
O00-A0=F& P N CTIP
Oo0O0Aanz=FES EE1Z= EGE

17= 1

1S= i = ai-+1 =
Oo00a0=Fa s =ZFFO LI
[mpm e Y m = - Sl O AT
Oo0a0=FF = =FFO =T

19= i = 4d+=-x
00030 =00z =FFO LI»
O0O030=0C= s PR Sy | A TT
OoO0Oa0 =<1 s ZFFO =T

=0z i = 443z
O00aG0 =06 =Z=FFO LI»
OoO0OAan0=C5 S A= 0 LTI
(M R Y e I - SFFOQ =T

=1= i = i o
OoO0Oa0 =00 2 =ZFFO LI
[ ! Y = W D Sy L1 A TaT
O0O0=30 =100 = =FFO =T

=== i = 4i+5-=x
O0O0=10 =T = =FFO LI
O0O0=30 =T <3z A 150 A TT
OoO0Oa0 =T = ZFFO =T
O0O0=10 =T = =FFO LI
OO0 =30 =8 o A1 O A TT
OoOOa0 =T o SFFO =T
OO0 -=10 =TrF = EOES BERE.O

=23=

=4z

=25¢= FDE1Sa =000 -
o009 =F 0z CcCooo LT =S
OoO0Oa0=F =z SEOD oy
O00-=-10=F <1z 1410 DMOvEs

=Z&a=

=7z

Pa,3-FR1S5
BP.,.E3-R1S
HOOS

H#FF . 2O
PO,R1S
Fl3,@010

00, O
FO,E3i(Fl<1,—-<11
EiRl1<4,101 .20
O

EiFl<l,—-1)1 F1
RO, FR1
OoOoAaA0=EO

PO B{(FR13, —=31

B(Rl11,—<a2) RO
== R0
PO, @(FR1a, —-=1)

PO . B{(R13,—<=1]

BiRl1a, -4 RO
#F <l O
PO B{(FR13, —=31

EiRl1sa, —a) B0
#5 . R0

PO, @ (FR1a, —=1)
EiRl1sa, —a) B0
#1 R0

RO, @ (RL1a, —<1)
aoooAaoz=EO

H00 . 2o
PO, FE13S
13 .E@010

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 Trace

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.

6.1 Trace Window

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

g= SOFTUNE Workbench - 91460_template_91467d : Debug - [Trace]

[#| Eile Edit | view Project Debug Setup FLASHMemory Mwindow Helg
D[] v 2o 2| ] o] [= [ EIiE
=B Warks mbo 7d rame no. addres
E!---ﬁ 91 iﬁs:ley abs - "9; fuunsa : 033404
EHE Register -00052 @ 000403
1 - 00051 @ 000403
(L 00050 @ 000403
. Local _0004s 000403
| Wakch b -00045 @ 000403
00047 @ 000403
..... B2 Perfarmanice -00048 000403
53 Command 00045 @ 000403
| Resltime memory 00044 @ 000403
00043 @ 000403
| RemChodkas 0004z ;000403
E% Tool bar v 00041 @ 000403
[ 00040 @ 000403
v;ab -00039 @ 000403
MY 00038 @ 000403
' Font.., up 00037 @ 000403
R 00036 @ 000403
i Customize bar L4 -00035 : ooo0403
S — 00034 @ 000403
00033 @ 000403
~0oo0l3 goodoayo LD [@R15+,RF
0001z oood4o372 LDML (R12,R13)
00011 ooodoay4 LD [@R15+,R0
~0ao0lo oood4o037e  RETI
~0aong goodozhae  LLDUH [@(R14,10) R0
~0ooons goodozas CMP #0 R0
~0aony goodozad EBLE o0040zZEe&
~0000ea 000402Be  LEAVE
00005k . Qoodozes LD [@R15+,RF
00004 . Qo040z2Ba  ADDSE #d
~0oon3 Qoo0402EC  RET
o000z oo040344 BEA QOC040zZFa
~0o0nl goodozrFa  LDI: 32 #000004C7 RO
aoaoo Q0040ZFE  BANDL #7,[dR0

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

In this view the executed instructions are shown, not fetched instructions.

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.

-uulgs
-00025
-Q0ozE7T
-0002a
-000E5

-00023
-000E2
-000zE1
-000E0
-00ols
-00013
-00al7
-0001a
-00015

-00013
-0001z2
-00011

-ooozE4g :

-o0ol4g

WE1lTE
read
Faoocs
Write
read
FEO0OE7
read
read
Faooca
read
Fa0zZog
Write
write
Write
write
Write
write
write
read

DUl s at
o0sd at
ERL
o0l at
ooel at
EGT
Z53A at
0294 at
FETF
O0OFE at
CALLF
O0OFE at
0zZ9C at
2534 at
0lal at
17 at
0D at
o0 at
o0 atc

Uuu.Ssn
o0Z530
FEO0B=
o0Z530
Qo530
FgoocT
002532
002534

002536
YWInitUarto
002536
002534
002532
oooace
oooacl
aoooco
oooacs
ooo44c

n

(ET—

Jump...
Back trace. ..

Instruction

W RAW daka
Source
Task

2etup...
Find. ..
Save file. .,

[ lear

Zlose
+*

[N IS BT (U e o N e o N A o Y T B o o T o T e e
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6.2 Trace View

Trace view can be changed among Instruction 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

Foooze - 00040ZE0  ADDZ #FFFFFFFF,RO
—Oo0o0Ss : ooo40zEz  STH RO,E(Rl4,10)
—oooSa : 0Oo040z2E<4 BRI e
00033 : oooanzas Lpn  efresh LRO
—Ooo0sz s 00040Za58  CME Jurnp...

Looos1l : 000402484 ELE Back ktrace. ..

Loooso s 00040ZAC  NOT .

Loooza s oon40zaE Lpr ¥ Instruckion RO
FooOzg = 00040zE0  ADL ycle L RO
—oooz7 : 000402z Source

—O00zE : 00040zE4 BRI Task

—O00ZSs : 00040ZAs LDT RO
Loooz4a s oo040zas CME 0 2EftUP...

LoOo0z3 : 00040288 ELE ekl ..

~ooozz : OO040zZaC NOE  Find...

—ooozl : 000402ZAE LDL  Save... RO
—ooozo : 000402ZE0  ADL "L RO
—ooole ooo40zEs  STE  Slear 109
Loools s 000402E4 BRI

Loool7 s 000402Za6  LDIT e RO
Loools s 00040ZAS CHMP #0,R0

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)

00125 MaTIN.c573 _ interrupt woid FRTOIRQHandler (woid)
Loo1z1 MATN. c5 50 TCCS0_IVF = 0;

FO0119 MATN.c581 Flob_warl++: Refresh
00114 @  MAIN.cs52 ) 1ump
FO0105 MATIN.c525 for ([ ;count>0;coun
L0010z MLIN. o526 __asm(" NOP"); Back trace. ..
~ooo97 o MLTN.c525 for(;count>0;coun Tl
Lo0094 @ MaIN.csze __&sm(" NOP"):

L000g9 MATN. c§25 for | ;count>0;coun ‘*’Ele
-o0ose MAIN.cs2Z6 _asmi™ NOP™): STEUITES
FO00E1 MATIN.c525 for ([ ;count>0;coun Tiash
L0007s MATIN. o526 __&sm(" NOP"): Setup
00073 MATN.c525 for(;count>0;coun
Looo70 MLIN. o526 __asm(" NOP"); Dt
00065 MAIN.c$25 for(zocoumt>=0;coun  Find.
Foo0e:z MATN.c5 26 __asm(" NOP™): Save...
Fooosy o MATIN.c525 for i ;count>0;coun

-00054 ;@ MAIN.c3758 _ interrupt woid FRTOIRQH Clear
L00050 @ MAIN.c$s0 TCCS0_IVF = 0; Close
00048 MATN. 551 Glob_warlt+:

00043 MAIN.c5582 )
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6.3 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

il

frame no. address wnemonic (-65535 .. 00000) j
-012534 @ read 13588 at 0O00Z53EE
H 000402ZEZ EXTEH RO
:  00040ZB4 LD @(R14,-4) Rl
-012533 ¢ read 000005DF ac Q00Z83EQ
H 000402ZE6 CHMP RO,E1
pump x| :  000402ES EGE 00040202
:  00040ZBA LD @(R14,-4) R0
Tupe: ok I -01232 : read O000OO0SDF at DO0ZE3E0
H 000402ZEC  ADD #1,R0
Position: Cancel | : 00040ZBE 5T RO, [ (R14,-4)

-01231 @ write O00000S5ED at O00ZE3ED

Wirdioy ISUurce 'l : 000402C0 EBRA 000402E0

-01230 :  000402B0  LDUTH @(R14,10),R0
-0lz2z29 = read 1388 at 000Z83EE
H 000402E2 EXTSH RO
:  000402B4 LD @(R14,-4),R1
-0lz2z28 : read QOO00005ED at 0Q00Z33E0
0o00402E6  CMP RO,R1
000402E83  EGE ooo40zcz _I
:  000402B& LD @(R14,-4),R0 =
A | 4

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

2z |
23 int count = 0:
24
25: __EIi): /% enable interrupts %/
26: _ set_il(3l): #% allow all levels */
27 InitIrglewvels(): A% init interrupts ¥/
28
29: PORTEN = 0Ox3: /% enable I/0 Ports */
_ 5[ 30: /% This feature is not supported by ME91V4G04 +/
31: A% For all other devices the If0 Ports must be enabler

Tvpe: ILinenumber j ok ! 32z PFR1G = 0x00;
43: DDRlG = 0OxFF:
Position: [EEE] Cancel | ELH

H while(l) /% endless loop */
it Source j gg { D CL = D

38 count+;

39: _asm("™ NOP™):

40: wait (5000 ;

41: _asm("™ NOP™):

421 1

A a3

44:

452

A6 /**ﬂ‘*ﬁﬁ**************@chIDN DECLARATION Em*********ﬁﬁ*ﬁ*****/

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 then select either
Source or Assembly under Window option.
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27 InitIrglewvels(): J* init interrupts */
j;EQDDD4DZDC: QFgCo0040000 LDI:32 #00040000,R12
ﬂ o0040zZE2: 971C CALL [@RlZ
28:
Tupe: IAddress j 0k I 29z PORTEN = 0Ox3; /% gnable I/0 Ports *
ano40zE4: COS0 LDI:5 #03,R0O
Position: IW Beriee] | O0040ZE6: SFECO0000495 LDI:32 #000004595 ,R12
- O0040ZEC: 1600 3TE EO,[RLZ
Window: Im 30: /% This feature iz ng
3l: /% For all other dewi
32 FFR16 = 0x00;
O0040ZEE: Cooo LDI: & #00 R0
000402F0: SFSCO00000D90 LDI:32 #000000590,R12
000402Fa: 16C0 53TE RO,BERLZ

i
: Cooo #00,R0 a
SF8C00000DS0 LDI:32  #00000DS0,R1Z
1600 STB RO, BRLZ
X CFFO 1DI:g  #FF,RO
9F3000000D50 LDI:32  #00000DS0,R1Z
Type: [address x| 0K, I 1600 STE RO,ER1Z
SF8000000407 LDI:32  #000004C7,R0
e IHUDD402EE Cancel | 070 BANDL  #7,0RD
2FF0 LD B(R14,-4) R0
Window: ToA4L0 ADD #1,R0
: AFFD 8T D, (R14,-4]
SFAD WoF
OE041 78S LDI:20  #$01388,04 -
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 then select memory under window option.

zl

\bddress

—”’,,;00040232
Q0040ZEE

+0

Tuope: I.&ddress

IHﬂDDdD2BZ Cancel

bl ernory i

Position:

f o1
_ sl |

\window:

Q0040204
00040206
000402E2
00040ZEE
O00402FA
Q0040306

ooo4031z2
000403 1E
000420324
00040336
nnnans4z
Q004034E
Q0040354

b7an
3FFO
0781
3FFO
971C
oo
aFaC
04cT
9B04
0781
04acT
9FAD
5109
404
9141

+6

EED4
SBOD
1751
aFac
oooon
opan
1&C0
a410
SF&D
3FFO0
SE04
0781
1CEL
o075
00&3

+3

ZFF0
1al0o
0Foz
o004
0435
16C0
SFa0
3FFO
EOF3
aFs0
1388
9720
0700
0OC3E
2430
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6.4 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

Back trace

Erame number:

<< Previouz |

Mests | Cloze I

x|

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.

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.

TCIOCE SPEED ==T
: no FLL yet:

T SGHHZ CLRFZ T ]

1503: ; PLL to stabilize
1504: fendif ; wait for PLL
sos; - S
1507: ; 6.12 Initialise Low-Lewel Library Int
1508 ; Frame number: D'
1509: ;
-ooozz Start. asmé15Q EEC CRIMR:6,no PLL yet 1510: ; Call lib init function and reload stac [ News | thse |
-0ooza BEC CHMR:6,no_PLL_yet 1511: =
-0oo1g BEC CHMR:6,no_PLL_yet 1512: #if CLIBINIT == ON
00016 BEC CRIR:G,no PLL yet 1513: # if MEMMODEL == SMALL || MEMMODEL == COMPACT
-00014 BEC CHMR:6,no_PLL_yet - - i
-0oolz Srart.asmsl502 EBEC CEMR:6,no_PLL_yet 2 check PCM and wait for Source Code
Srart.asmsl502 EBEC CEMR:6,no_PLL_yet 2 check PCM and wait for
Srart.asmsl502 EBEC CEMR:6,no_PLL_yet 2 check PCM and wait for
Start.asmsls02 EBEC CEMR:6,no PLL yet : check PCM and wait for
d -00004 Start.asmsls02 EEC CEMR:6,no PLL yet : check PCM and wait for T—
i LT, 33us 150, EEC CENR:S .no PLL Vet o check PO and wait £0r
( -0gooz STArt.asmsl530 CALLF main ;_Start main function
Trace Window 15252 T AT T T I T T T
1527: #if MEMMODEL == SMALL || MEMMODEL == COMPACT
1528: CALL _main ; Start main function
1529: gelse ; MEDIUM, LARGE, AUTOMODEL
1531z ; ignore remaining word on stack,
1532: ; if main was completed by RET
1504, pomeee £
1535: ; 6.14 Shut down library
15361 Frame number. D'z
1537: #if CLIBINIT == ON
1538: # if MEMMODEL == SMALL || MEMMODEL == [ s I Close
1539: CALL _exit =
1540: # else ; MEL
1541: CALLP _exit ; igmore remaining word on stack,
1545; ; if main was completed by BET
Source Code
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6.5 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.

Search trace =]

Address I

Search address: H'0O0403 Find next |
Address mask: H'FFFFFF Close |

L2274

!

Searching start number:

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

FIOLOLS & WLILE 2o dJL UL oo L
FO1811 @ wWrite LEAM at O0OO0Z53C * 1
H Wwrite L5544 at O00Z535E * 1
H at 000403 ]
H FSO00AZz EEC 0403:6, 3TARTUP o PLL_yet® 1
H read EO0 at 00O0a035 * 9
H FSO00AZz EEC 0403:6, 3TARTUP o PLL_yet® 1
H read EO0 at 00O0a035 * 10
H FSO00AZz EEC 0403:6, 3TARTUP o PLL_yet® 1
H read EO0 at 0004035 * 9
H Fso00aAZz EEC 0403:6, 3TARTUPYno_ PLL_yet® 1
H read EO0 at 0004035 * 10
H Fso00aAZz EEC 0403:6, 3TARTUPYno_ PLL_yet® 1
H read EO0 at 0004035 * 9
H Fso00aAZz EEC 0403:6, 3TARTUPYno_ PLL_yet® 1
H read B0 at 000403 * 10

The required memory location is entered in Search address,

x|

Address I

gearc:h address: IH'000403 I Find next |
Addreszs mazk: H'FFFFFF Cloze |
Searching start number: I'DIEZ?4

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

x|

Address |

Search address: IH'DDD‘103 Fird nest |
Address mask: IH'FFFFFF Cloze |

Eearching start number: I'DI22?4 ]
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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 I
Search address: IH'FEDDA2

Address mask: I""FF"_FFD Cloze |
Searching start number: I'D'1 783

when every time Find next button is clicked, trace frame, containing memory address in the range of H'F800AO0 to
H'F800AF is highlighted. When search reaches the first frame number (-D’1) it rollbacks and search continues from
last frame (-D’65535).
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6.6 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...

]
Trace I
— Status
" Dizable
— Buffer full break
™ Break i+ Mot break

Ok I Cancel

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

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.

6.7 Saving Trace Data

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_in:lL’f} |0Part j - =% E5-
BES [Z] test.lag
LST
OB
OPT
Prc
Src
Filz name: — ftestlog Save I
Save as ype: |Lagging["log) =] Cancel |
Start frame: I-T 00
End frame: |-1|
A

The save dialog is available by right-clicking in the trace window and choosing Save file ... .
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7 Memory Map
How to use Memory Map Function
A unit to allocate memory is allocated is called an area. There are three different area types as follows:
= Internal ROM Area
The area where the emulator internal memory is substituted for internal ROM is called the internal ROM area, and
this memory is called the internal ROM memory.
m  Undefined Area
A memory area that does not belong to any of the areas described above is part of the user memory area. This area
is specifically called the undefined area.
Access attributes can be set for each area; for example, CODE, READ, etc., can be set for ROM area, and READ,
WRITE, etc. can be set for RAM area. If the MCU attempts access in violation of these attributes, the MCU operation
is suspended and an error is displayed (guarded access break).
"Memory Map..." sets the debugger's memory map. When set, particular memory area can be guarded for read,
writes and/or code access.

7.1 Memory Map Setup

Memory map setup dialog box can be opened by clicking on Setup and then Memory Map... on pull down menu

Setup Memory map X|

Start address: Appetd I
Erd address IH 0o0z20401
Asttribube
’]7 Bead v wsrite ™ Code
Fap list
2ddre== rangs attribute
00000000 .. 00020401 zead write -
00020402 .. 00027FFF wundefinad
000ZE000 .. O000ZES5F? zead writs
0002E5FS .. 0002CFFF  undefined
00020000 .. 00020411l zead write
0002D4lz .. OOD0ZFFFF undefined -
Aancannn ANATFFPY  crde rand sariva _I
Delete I Feszet I

Cloze

An address range, an access attribute for the range can be set from the memory map setup dialog box.

x|
Access guarded areas |
Starf address: Append I
End bddiess |H'FFFFFF
Guarded attribul
v Bead v adrite v Code
Remair: 8
M ap list
Address range guarded attribute
Delete |
Cloze |
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8 Time Measurement

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.

Measurement time

ﬂ e from Reset to

™ Breakpoint
From Initialize: 291 483{ChElE]
L Time from
From Lazt Executed: 231483[Cycle] 19 Breakpoint to
Loz | A Breakpoint
From Initialize: 20710 ’;IL mb;r of Cycllesf
tt
From Last Executed: 207103[5tep] ! gre;;;oi:t

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.

2353z wrodid mairn(=roid)
A ) za:
=5=
=5z DDEREOO = O=xFF:
="F= _ @Aasmi("" NOF ) -
=5 wait (SO000j) :
=9: _ asmi("T MNAOFTT) -
30:=
A ) 31: 3
==
=33
pe
Z35: wrold wrait (it crt)
A =T
37 i 4 H
35 FPDROO = O=xFF:
59 Foxr (i = Oz 4= cnt
<300 = FPDEROO = (O=O0;
<31 =
A
A EECEN

-

i++1 -

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.

Measurement time

From Initialize: 291483[Cycle]
From Lazt Executed: 231483[Cycle]
From Initialize: 207103[Step]

From Lazt Erecuted: 207103[5tep]
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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
From Initialize: T2E82[Cycle]
From Last Executed: T2B82[Cycle]
Cloze |
Fram Initialize: B1EF0[Step]
From Last Executed: B1E70[Step]
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9 Call Stack

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 Call... under Debug menu

CEEE, x|
Funchion name:

Sopant{1365]
“nain] Cancel I

The call stack retains the relationship between function calls. Clicking a function name from the function name list
immediately 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.
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10

Function Call

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|

Function I ]9
[ Display retumn 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

Resulk: <vaid:

To understand the function, let us consider following example code

=5z wroid madjrniwroid)
==z {
=25: Tm=sigrnied char a = 52
=5z 1Tmmsigrned char b = 62
=7z 1TmmsSigrnied it re==1a1l1t =
=5=
H= == result = mualtciplsia,.b)
S0z
A 1z 3}
S==
S35=
S
=5z drnt maltipl=s [(chary <rarl, char =—rarz2)
A Gz
Srz it 1 s
% =S i = wrarl w trar=:
SS9z retiara i;
<300z
A 41z 3}

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...)
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When the function definition is, int multiply (char varl, char var2), specify the function call as follow

® nmultiply (5, 6); Where a constant value is directly specified

®m multiply (a, b); Where variable ‘a’ & ‘b’ is directly specified

0%

R

£3: wold main(wvold)

24: |

H urnigigned char a = 5;
26: unsigned char b = 6
27: urngigned int result;
28:

29: result = multiply(a,b):
30:

al: ) Function call
32:

x|

33 Functior Il"'lU“iDE'[a,b] 1] 4 I
34:

35: int multiply (char warl, char warZ) .

3g: | i v Display retum value Cancel |
37 int 1 H

34: i = warl * wari: !
39: return 1; Functioncall

40:

Pl

al: } Function Il‘ﬂU|li|3|_','[5,E]

¥ Display return value

OF. I
Cahicel |

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.

[ call.c
19:
20:
21:
22:
23z
24:
25:
26:
27:
25:
%0 za:
30:
X0 3L
32:
33:
34:
35:
0 3s
37:
g
39:
40:
A
KN

- II:II XI
int maltiply (char warl, char warz); j
wolid main(woid)
{
unsiomed char a = 5:
unsiomed char b = &;
unsiomed int resualt: %
result = multiplyia,b):
} Result of call Function x|
Function: multiple —I
int multiply (char warl, char warZz) Reszult: H'O0O1E
LI
int i
i = warl ¥ warz;
return i;
I
L
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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...

Wector table:

at Debug pull down menu

x|

\ 4

Ho o I Addra=s= I Seanb o 1 I Factox JLI

& Fr7z33 Fr7z33 Sewr=tzem x|

T ZESDSD ZESDSD Swyr=tem T

o I FS177 5 "\,_51:.11:1: re=at |

a ToOEDC OF L - Rk ¥ - INT S

da FSOEDC WDaefaulsI. . exceptica

11 FSOEDC WDhefanl+sI. . ML I

1z FSOEDC “WDefaultI. . DL

13z FSOEDC “DefaulsI. . RC_T IMER

1 FSOEDC “WDefaul+I. . HMC_ T IMEER

R FSOEDC L“DefaulsI. . FC_T IMER

1& FSOEDC WDhefanl+sI. . EESERVED

T FSOEDC “WDefaulsI. . EXTINTO

1= o aTTo T T e el T T TaTT

| | 3
Edit... Jump Il Cloze I

11.1.2 Setting an address

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

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

zl

Wector table:

o 1| e

[

[ B

20 F30EDC
21 rsopor
22 Fe0EDC
23 FR0EDC
2a  FsoEDr
25 rsomoe
36 F30EDC
I Eil| reomnc

FROLES
29 Fe0T4D
40 FR0TES
41 Fslom

“Defaulel...
\Defaultl.
VDefaulel...
“Defaulel...

WDefaultl
WDefaultl
VDefaulwl

\Defaulwl...
% IRQPFOHa. . -

EXTINTLZ
EXTINT1%__|
EXTINTLS
LE

Edi. I Jurnp

I Close |
m £
Faclor : FPG2 Cancel

Address,

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

112 Jump

Start address of

program is usually set in

reset vector

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

rector ]
ector table:
o [atdress [ Sywbet |
232 Fg0EDC 4Default IRMHandlex
e THOEDC A rult IRGHandlec ==
a5 TEO0EDC AT, ult IROHandler
kL FE0EDC 1o ult IRQHandler
FE0EDC ADefauls IRGHandler
[@ romrs % thgerokematen
Feoran , IRQPF Iiandl oz 221t
a0 reorss \ IRQFF 2Handl ez 222: _ interrupt
4l rel \ IRQFF oandl ez 223: woid DefaultIRQHandler {void)
az Fal005  IRQFF dHandl ez 224: |
5 omm \pmmens s s
woon Ay s - 226: while(l)
‘ ’ 227: __wait nop():
228: }
—I 230: __interrupt void IRQPPOHandler {veid)
231 |
232: if (PCHNLO_IRS == 0]
233: {
234: PCHLO_IRQF = O;
235z
2361 }
237:
o) zse: if (PCHLO_IRS == 1}
239: {
38 z40: PCHLO_IRQF = 0;
241:
z42: }
243:
H ) zda: if [PCNLO_TRS == 2}
245: {
2461 FCNLO_TRQF = 0;
247:
248: 1
249:
250: if (PCHLO IRS == 3i
1

ioix

Puts0("\n\r IRQFO0 Flay set on software trigger or External Trigger”):

Puts0(™inir IRQFO Flay set on Counter Borrow"):

Puts0("i\miyr IRQFO Flay set on Duty Match');

/#% disable interrupts */

/% halt systen #/

H 4

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  Interrupt Simulation

How to Simulate Interrupt

This simulates the MCU operation for an interrupt request. It is independent of corresponding peripherals interrupt

enable flag and interrupt flag but depends of CCR register’s Interrupt enable bit

= SOFTUNE Workbench - 91460_template_91467d : Debug

File Edit Miew Project Debug | Sekup  FLASH Memory  Window Help

Zu i Developrient. .. ™ ]
D& L& [E=[@] = Geveke A mfen | WETR
Debug environment k Ij Part, .. |
= B w46 tenelte Sipcnay .
= 91460_template_91 ; -
e S
MAIM, keyboard., . - i LI
’ Setup Wizard. .. AL
[ mb91467d.asm Edikor. .. -
- n040304: 9FSCO00Z5004 LT
e [ readme.txt Errar... 040310
Start91460.asm  Tog| execution Bl .05 : A Start91460.asm
] vectors.c 0004031¢ 1580:
g IncludniFlIes 000403 LA 1581:
=550 Narardarciae _mm e = 1TrAA.

Click on Setup, on a pull down menu click Debug Environment. On a side menu click on Interrupt, following dialog
box will appear

Interrupt number:;

Ll

Bequest timing: One time ™
Cycle count: iy Close
— Interrupt Jizt

Humber Request timing cycle

1aa

41 Interval [elete

Interrupt can be selected for one time or Interval (recurring).

When selected one time and instructions are executed as many cycles as the specified cycle count while executing a
program (executing execution commands), an interrupt is generated and the interrupt generating condition is reset

When selected Interval and every time instructions are executed as many cycles as the specified cycle count while
executing a program (executing execution commands), an interrupt is generated.

Now for example if we want to simulate interrupt condition for Free running time 0 than we need to set Interrupt
number as D’41.
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Interrupt number:

e hme

ID'1DDD

Bequest timing:

Cucle count;

x|

Cloze |

Intermipt list

MHumber Request timing cpcle

Delete |

Now, if we want to interrupt to occur only once we have to select one time under Request timing option. With the

cycle count set to D’1000, FRT O interrupt will be generated
executing a program.

when D’1000 cycles of instructions are executed while

=101 x]

00040345: 9Fa0 LEAVE ZI
00040348: 0781 LD BR15+,RF
= 00040344: 9720 FET
75:
°H
’]"]‘: ,."l********************@MCTIUM DECLM’I‘IUN Emﬁ??ﬁﬁﬁ?ﬁﬁﬁ?ﬁﬁﬁ??ﬁﬁ’f
Ta:
79
g0: _ interrupt void FRTOIRQHandler (woid)
0004034C: 1700 5T RO,[-R15
0004034E: 8FOC 5TML (R12Z,R13)
oo040350: 1781 5T RP,[d-R15
oo040352: 0F0L ENTER #004
oL x
g2 A TCCEO0_IVF = 0;
83 Glob_warlt+: From lritialize: 1000[Cycle]
00040354: 9FsCO0025006 LDI: 32 #00 i Lt Bl 1000[Cycle]
00040354: 06C0 LDUE iR
0004035C: A4l0 ATD #1,
0004035E: 9F3CO002800a LDI: 32 #00
no040364: 1600 3TE R0, From Initislize: a7 4[5tep]
G4} From Last Executed: 874[Step]
00040366: 9FI0 LEAVE
0oo040365: 0781 Ln ER15+,RF
0o040364: 8D30 LDM1 (R12,R13) J
0o04036C: 0700 LD [HRL5+, RO
0004036E: 9730 RETI
-
K1 v
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13 10 port Simulation

How to simulate 10 Port

There are two types of simulations in I/O port simulation:

= |nput port simulation

®  Qutput port simulation

= SOFTUNE Workbench - 91460_template_91467d : Debug
Eil= Edit Miew Project Debug | Setup FLASH Memory  Window  Help

D |c|d| % [=s]s| =  Development. tl_il_ll =L ] ¢

nmenk

Ela ‘Warkspace'21460_template
=& 91460_template_91
EI a Source Files Taol... Seleck Debug Funckion, ..
[ [MaTr ] Kevboard. .. o
/] mbei4s7d.asm | Editar... stup Wizard. ..
‘1 readme. txt Error. .. ﬁzl Elnh uar
|ﬁ_b| Start31460.asm Tool execution > B 389 Start91 460.asm

veckars.c | | | 64 1530:
Ijg 65 1581:

I:l Include Files
Click on Setup, on a pull down menu click Debug Environment. On a side menu click on IO Port, following dialog box
will appear. Select Input port tab.

Setup I/0 port x|
Input part I Output port I
Updats cycle IDIEI

Mernory Map. .. Interrupt

Debug Environment. ..

Port address:

Mask data IH'FFFFFFFF
Data s A 7
& fscii _#gpend |
" Binary Size: IByte vl

i Inpuat typ
= Terminal

" File File name: I Browse I

i Input part fist

fEren  oreneeron ofen e e betcre |

Close |

Input port simulation has two types, first, whenever a program reads the specified port, data is input from the pre-
defined data input source.

For example, if we set, input port 0 for simulation
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Setup I;0 pork =|

Input port | Blutput port |

| Fort address: |H'UUUUUUUU Update cycle ID'U |
Mask data: IH'FFFFFFFF

Drata size P 7
P [FEmmm|
Size: I Biyte = I

Eil= File name Erowvese... I

 Input port fist

addras=s mask-dara =miza cycla inpuars Delete I
Closs |
And whenever in software, data is read from the port 0, Input terminal window will popup

[ maIN.c
58: i
59t HWWD_CL = O
a0z
E1: Glob_war2-++;
62 Glob_war3++; Input terminal =l
£3:
5a: Local warZt: Input request occurred
£5: Local swrar3++: Bcii
563 = I Cancell
67: Local warl = PDROO;
65 __asm(" NOF7T);:
=R PDROL = Local warl: Binany: I
70: B
71:

S 72 wait{5000) ;
73: 3

S A )
5

Depending on Data size selected in Setup 10 port dialog box, either Binary or ASCII, input field will be enabled in
Input terminal window

The second type of 10 port simulation is that whenever the instruction execution cycle count exceeds the Update
cycle count, terminal window will pop up and data is input to the port.

Setup I/0 port x|

Input port | Output Dortl

Port address: IH'DDDDDDDD e D00

Mask data: IH ||||||| F
Bt
A _Append |
& Binany Size [Byte -]

— Input typs
" Teminal |
File File namme: I Erowse,.. |

— Input port Jist

addras== mask-data sime cyela inpaun Delete I

—

Cloge |
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Up to 4096 port addresses can be specified for the input port. The data input source can be a file or a terminal. After
reading the last data from the file, the data is read again from the beginning of the file.

A text file created by an ordinary text editor, or a binary file containing direct code can be used as the data input file.
When using a text file, input the input data inside commas (,). When using a binary file, select the binary button in the

input port dialog.
[ logfileOut.txt - Notepad =10 x|

File Edit Faormak Wiew Help
H'FO,H'12,H' 13 =]

This method is not supported by high-speed simulator debugger.
On a Setup 10 port dialog box, select Output port tab

|

Input port Dutput Doltl

Paort address:

Mask data HFFFFFFFF

r— Data =i; a "
& i _epend |
£ Binam Size: Eute =

— DOlutput typs
= Terminal
= File File name: I Browse,..

- Output port Jist
A Dalete |
00000001 ASC  FTERMINAL

Close

For example, if we set, input port 1 for simulation

Setup I/0 port 5'

Input port Output port |

Part address: IH'UUUUUUW

Mask data: IHI—H—I—I—H—I—

Drata =i
% Asci ﬂl
" Binary Size: IB}'te M

— Output type

r £ Terminal I
= File File name: I Browsz...

— Output port fist

address mask-data size output [elete I

Close |

And whenever in software, data is written to the port 1, Input terminal window will popup
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55: {

59: HWWL_CL = 0;

a0

al: Glob_warz+t:

62 Glob_ward++;

a3

G4 Local_wariZ++:

651 Local _wars++;

fa:

67: Local warl = PDROO:

=1:H __asm{™ NOP™):
69 PDROL = Local warl;
70

71: <| I
Tar wait(5000) ;
73: i

74: )

751

°H

7 J,-'ﬂ‘ﬂ'ﬁﬁﬁtﬁﬁtﬁﬁﬁﬁﬁﬁﬁﬁﬁwt@mc'rlum DECLARATION Emtﬁﬁtﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁwt}
T8

=H

g0: _ interrupt woid FRTOIRQHandler (woid)

51: {

ga: sf TCCS0_IVF = 0:

g3 Glob_warl+t:

34: }

L—‘-_ Terminal

S

5

53

d

Up to 4096 port addresses can be set as output ports. Select either a file or terminal (Output Terminal window) as
the data output destination.

A destination file must be either a text file that can be referred to by regular editors, or a binary file. To output a
binary file, select the Binary radio button in the Output Port dialog.

Furthermore, the setting of memory map is necessary to set I/O port. When deleting memory map, 1/O port is also
deleted.
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14  Debug environment setup procedure

14.1 Step Execution

=
Directon | Tab I Error output I Load I
Execution I whatch I R adix I b akitaring
Step mode
’7 ™ Source line " Machine language

ak I Cancel

Step Scale

m  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.

®m  Source Line
Executes the step in units of source lines.

®  [nstruct
Executes the step in units of machine languages.
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14.2 Watch
|
Drirectom I Tab | Error output I Load I
Execution i atch I Radiz I konitoring
“Watch mode
’7 " C language O Agzsembler

Data size: IB_l,lte 'l

— kemony buffering
* Enable " Disable

— Specified number of array element

[¥ Enable  Element: ID'258

OF. I Cancel

Watch Mode

= Automatic
Sets the watch mode automatically according to the analysis result

m  C Language
Sets the C language mode (interpretation as C language expressions).

m  Assembler

Sets the assembler mode (interpretation as assembler expressions).

Data Size

Sets the display size in the assembler mode to either byte, word, long, single or double

Memory Buffering

m  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

m  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.

= element
One can specify number (a default is D’256) of array element.

The default of this control is "Enable".

WWW.Cypress.com Document No. 002-05430 Rev. *C 47


http://www.cypress.com/

o CYPRESS

> EMBEDDED IN TOMORROW™ FR, All Series, Simulation with SOFTUNE Workbench V6
14.3 Radix
x
Directory I Tab I Error output I Load I
Execution I Wwatch R adix | Monitaring
r R adi

f(" Decimal  Oetal  Binary

— Display zource ling

& Dizplay Mo dizplay

oK 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.
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14.4  Monitoring
x|

Directory I Tab I Error output | Load |
Execution I wiatch I Radix Maritaring
— Control windo

[~ Wwatch window

— Cantral 2ampling

Sampling Time: ID a0 T

oK I Cancel

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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14.5 Directory

Setup debug environment x|
Execution I Wwatch I Fiadix I tonitaring I
Directary | Tab I Error output I Load

Dizplay path information: Append |

Source file search path
&ppend path: Delete |

I Browse. ..
Direchory:

I

oK I Cancel

Display path information

Specifies the path information to be displayed.

Append path
Sets the path to be added.
Directory
Displays the currently set directory.
146 Tab
x|
Execution | ‘wiatch I R adix I M anitoring I
Directory Tab | Error output I Load
Tah: ID'8 j'
[ ——
ITI Cancel
Tab

Specifies the Tab. (D’4/D’8)

WWW.Cypress.com Document No. 002-05430 Rev. *C 50


http://www.cypress.com/

o CYPRESS

g~ EMBEDDED IN TOMORROW™ FR, All Series, Simulation with SOFTUNE Workbench V6

14.7 Error output

Setup debug environment 5[
Execution I Wwatch | Fiadix | Monitaring
Directony I Tab Errar output | Load

—In GUI operation—————————— — Ermor output level

[~ Dutput window Loy

— In command operation———————— = Only eror

I Dialog W Quiputwindow ||~ | oo ed srrar

— I batch operation

[~ Diglag v Output windaw

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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14.8 Load
x
Execution I Wwatch I Fiadix I Monitaring |
Diirectory I Tab I Error output Load

Specification batch file before/after load

Befare: I Browse... |
After: |<Y0ur path [ PRChzet_SIMULATE pr Eramsg,. |

[ Only debug information W &uto mapping
™ Ondemand load

oK I Cancel I

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.

®  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.

15 Additional Information

Information about Cypress Microcontrollers can be found on the following Internet page:

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