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F2MC-16FX Family, Emulator System MB2198

This application note describes how to use the Emulator MB2198-01 together with the Softune Workbench

V30L33R08 or higher using an evaluation MCU with its Starter Kit.

Contents

1 INtrOdUCHION......uviiiii e 6.2 Mixed Display ........ccceveeeeiiiiiiiiiieee e,
2 Getting Started 6.3 Monitoring Variables
2.1 Copying the “template” directory 6.4 Monitoring the CPU Registers

2.2 Adjusting the projectfiles..........cccccceiiiiiiinenn. 2 6.5 Monitoring MemOory .........cooovvieieeeiiniiiieeeennn
2.3 Adjusting Linker Settings ........cccoovvveviiiiennnnen. 2 7 MISCEIANEOUS.........vveeeiiiieciieee e
2.4 MCU Change.......ccooeiiiiiiiiiiiieeiiecee e 3 7.1 View Mode of the Editor.............occoviieeeennnnns

3 Creating the Project........ccccveiiiiieiniiieiiiece e 4 7.2 Renaming the Abs-File ...........cccoeiiiiiiennnn
3.1 Opening the Softune Workbench..................... 4 7.3 Reference Settings for the LED-Project......... 14
3.2 Entering the code.........ccooviiiiiiiiieee 5 8 INStalliNng LAN ...cooiiiiiiiiiie e
3.3 Compiling the Project.......ccccceeeeiiiiiiiieeeeceiins 8.1 OVEIVIEW.....eviiiiiiee et

4 Starting Debugging.................. 8.2 Configuring the LAN Adapter
4.1  Enter Debugging Mode 8.3  Configuring Operating System “Windows™" .18
4.2 Executing the Program 8.4 Checking the network-connection.................. 20
4.3 Ending the Debugging ..........ccoeevvieveeeiiinnnns 8.5 Troubleshooting...........cccovvveeeieiiiiiiiieec e, 20
5 Closing the Project .........ccueeeeeeeiiiiiiieeee e 8.6 Softune Workbench ...........ccooiiiiiniiinnn. 21
51 LaSt STEPS ....eeiveeieeiee it 11 9 Document HiStory .........ccuvveviieeeiiiieee e 23
6 DebUugging ......ceeeiieeiiiiiieiee e 12
6.1 Break POINtS ........cooviiieeiiiee e 12
1 Introduction

This document describes the first steps how to use the Emulator MB2198-01 together with the Softune Workbench
V30L33R08 or higher using an evaluation MCU with its Starter Kit.

For the hardware set up please refer to the Emulator System MB2198-01 Installation Guide (002-05547), and the
MB2198-01 and MB2198-500 Hardware Manuals.

To use this document, please install the corresponding MCU sample folders of your Cypress Micros Documentation &
Software DVD to your PC. Also, please read the notes on the DVD inlet.

Note: This document describes exemplarily the proceeding with a MB96V300 MCU and a FLASH-CAN-100P-340
Board.

2 Getting Started

Preparing a New Project

2.1 Copying the “template” directory

If you want to create a new project it is strongly recommended to use the “template project” as a base of operations.

The “template project” includes all basic settings for a quick and safe start. It includes the header and includes files of
the latest released version.

To start, copy the “template” directory with all its sub folders.

For example, we want to create a project, which toggles the LEDs on the FLASH-CAN-100P-340 Starter Kit. For that,
rename the copy of the “template” folder to “LED”.
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[C)96v300_rlt_irg_1-w10 File Folder &/22 12006 9:32 AM
|9eY300_vartd_async-v10 File Folder 41182006 4:03 PM
|Z)96300_kemplate-wil File Falder 711412006 6:09 PM
IS =T A= T I VSN =113 RS o E— File Folder 3/20/2006 4:55 PM
| ZyCopy of 95300_template-w01 File Folder 711a/2006 7:39 AM
)led \ File Folder 7118/2006 7:38 AM
|[uaRT File Folder 312002006 6:52 PM
Rename to LED

2.3

Adjusting the project files

First click into the new “LED” folder and rename the following files:
Template.prj —Led.prj

Template.wsp —Led.wsp

Now open the file “Led.prj” with your favourite text editor.

You will find an entry like this:

[DirInfo]
PRJ=C:\Cypress\Sample\96340\template\

In the line “PRJ=" please edit the file path to your correct path. Of course, the “template” has to be renamed to “led”.

Save and close the file. Attention: If you use MS Word, please be sure to save the file as a normal text file, not as a
word document!

Now open the file “Led.wsp” also with a text editor.

Do the following changes:

[PrjFile]

Count=1

FILE-0=Template.prj - FILE-0=Led.prj
ActivePrj=Template.prj - ActivePrij=Led.prj
[SubPrj-Template.prj] - [SubPrj-Led.prj]

Like in the Prj-File, you have to set your correct project folder path in the “WSP=" line:

[DirInfo]
WSP=C:\Cypress\Sample\96340\template\

Now save and close the file also as a normal text file.
The new project environment is now adjusted.

Adjusting Linker Settings

Note that especially the Linker settings in the category “Disposition/Connection” have to be adjusted device
specifically.

In the chapter 7.3 is a list of all settings for the MB96F348 device.

Please adjust RAM- and ROM-settings if you use a different device.
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24 MCU change
In the project settings the MCU type can be adjusted:

Setup Project 1[

T arget of zetting; General  MCLU | C Eumpilerl .-’-'-.ssemblerl Lirnker I Librarill_’l
IDE':""EI : j LChip Clazsification:
oE [ FMC1BRX | wcu u:hange..l
Target MCL: Set CPU Execute Mode. .. |
FMBIEF3I48HS j Set CPU Informatian... |
MEBIEF 3487 5

B SEF 348H S
MBIEF348TW
MBAEF348HW

(] 4 I Cancel | Spply

Doing so, a dialog box will occur:

Softune9o? |

L 10101 The karget MCU was changed. The memary map must be changed,
\lj) Do o wank to inikialize the Linker option related to [Disposition/Connection] and the memory map for debug?

[Linker options ko be initialized]
Specify ROMIRAM area : Specified in inkernal ROMRAM area.
Set section : All cleared.
Auto Disposition : Mode 2 {automatic disposition by linker).
Warning related to disposition @ Issued,

[Debug]
The mematy map ¢ Specified in inkernal ROMIRAM area.

2.4.1 Choosing “Yes”
By choosing “yes” the correct memory size and locations will be set to the linker settings. All settings will be

overwritten. Please note, that in this case the constant section is removed and have to be entered again “by hand”.

2.4.2 Choosing “No”

By choosing “no”, the linker settings will not be affected. Please check in this case the correct RAM and ROM size for
the chosen MCU type.
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3 Creating the Project

Entering the Source Code

3.1 Opening the Softune Workbench

Now you can open the Softune Workbench. For installation of this tool please refer to the Installation Guide Emulator
System MB2198-01 Installation Guide (002-05547).

Choose the Menu File > Open. The following pop up window will occur:

New x|

File tpe:

Text file

“Workspace/Project file

0K

Cancel

Click “OK” for “Workspace/Project file”, and then browse to the file “Led.wsp”. Open it.

EE WorkspaceTled
=& led.abs - "led.prj" [Debug]
=123 Source Files
----- Main.c
[/ mb9e300,asm
o [A] START.ASM
o weckors.c
----- [ tnclude Files
=] Dependencies
=25 Debug
M MB2195-01_COM1.sup

- E MB2195-01_LAN.sup

@ MB2195-01_USB.sup

------ sl Simulator.sup

FSRC |

Then the following project structure will be displayed on the left side
of the Softune screen.

The top level is the Workspace itself: “Led”.

The next level contains the ABS-File of the Project, which contains
the compiled program.

The source files, their dependencies, and the debugger settings
follow.

For the moment the Source Files are in the point of interest.

Open the Source File of the Main Program Main.c by double clicking
it in the window shown on the left.

Now a text editor window will open, which shows the contents of
Main.c. It will look like this:

WwWWw.Ccypress.com
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TN -lo|x|
-

MAIH.C
- description
- See READHME.TXT for project description and disclaimer.

#include "mb?56388.h"

void main{void)

InitIrglLevels{);

_set_1i1{7); F* allow all levels *f
__EI(}; /* globally enable interrupts =/
while (1)
{
H
H
Kl _'I_I
1:1 [ 4
The sample code only contains the chip specific header inclusion and in the main routine a frame for the interrupt
initialisation.

3.2 Entering the code
Assume that we want to have a “scrolling LED” on Port00 with a speed of 50 ms per LED.

Furthermore, we want to use an MCU Timer and an interrupt routine for the timing.
To do this, the files Main.c and vectors.c have to be edited.

3.2.1 Main.c
The following sample program example shows how to edit the main program source code for the proposed purpose:

MAIN.C
- description
- See README.TXT for project description and disclaimer.

#include "mb96300.h"

unsigned char LED; /* Global byte for LED state */

[Fmmmmm e Sub Routines —=—=———————----—---- oo */

void init timer (void) /* initialisation function for 16-bit timer */

{ TMRLRO = O0x61A7; /* set reload value 25000 x 2us => 50ms */
TMCSRO = 0x181b; /* prescaler 2,0us at 16 MHz */

}

void init ports(void)
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{
DDROO = OxFF; /* Set Port00 (LEDs) to Output */
PDRO0 = 0x00; /* Turn off all LEDs */
}
[Fmmm e Main Program —=—-——————————— - */

void main (void)

{
init timer();
init ports();

LED = 0x01; /* Prepare LED byte for 1lst LED */

InitIrgLevels();

__set i1(7); /* allow all levels */

__EIQ; /* globally enable interrupts */

while (1) ; /* Let Interrupt handler do all things ... */
}
[Fmmm e Interrupt Routine ---------------- */

__interrupt void Timer IRQ Handler (void)

{
TMCSRO_UF = 0; /* reset underflow interrupt request flag */

PDRO0O = LED;

LED = LED * 2; /* "move" LED */
if (LED == 0) /* End reached? */
LED = 0x01; /* Start up again at position 0 */

The program first initialises the 16-Bit Reload Timer 0, then the LED-Port.

Then the program stops in an endless loop, but every 50 ms the Reload Timer sends an interrupt request. The MCU
then executes the Interrupt Service Routine, which clears the Interrupt Request and sets a new “position” of the LED.

3.2.2 Vectors.c

Before executing the program, the interrupt definition has to be done. For that, open the file “vectors.c” and edit the
bold and italic entries of the following sample code example:

VECTORS.C
- Interrupt level (priority) setting
- Interrupt vector definition

#include "mb96300.h"

InitIrgLevels ()

This function pre-sets all interrupt control registers. It can be used
to set all interrupt priorities in static applications. If this file
contains assignments to dedicated resources, verify that the
appropriate controller is used.

NOTE: value 7 disables the interrupt and value 0 sets highest priority.
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NOTE: Two resource interrupts always share one ICR register.

*/

#define MIN ICR 12
#define MAX ICR 88
#define DEFAULT ILM MASK 7

void InitIrglevels (void)

{
int irg = MIN ICR;

for (1irg=MIN ICR; irqg<=MAX ICR; irg++)
{

ICR = (irg << 8) | DEFAULT ILM MASK;
}
ICR = (51 << 8) | 2; /* IRQ51 = 16-Bit Reload Timer0
}
2 —
Prototypes

Add your own prototypes here. Each vector definition needs is proto-
type. Either do it here or include a header file containing them.

*/
__interrupt void DefaultIRQHandler (void);
__interrupt void Timer IRQ Handler (void);

Vector definiton

Use following statements to define vectors. All resource related
vectors are predefined. Remaining software interrupts can be added here
as well.

NOTE: If software interrupts 0 to 7 are defined here, this might
conflict with the reset vector in the start-up file.

*/

#pragma intvect DefaultIRQHandler 9 /* software interrupt 9 */
#pragma intvect DefaultIRQHandler 10 /* exception handler */
#pragma intvect DefaultIRQHandler 11 /* NMI */
#pragma intvect DefaultIRQHandler 12 /* Delayed Interrupt */
#pragma intvect DefaultIRQHandler 13 /* RC Timer */
#pragma intvect DefaultIRQHandler 14 /* MC Timer */
#pragma intvect DefaultIRQHandler 15 /* SC Timer */
#pragma intvect DefaultIRQHandler 16 /* reserved */
#pragma intvect DefaultIRQHandler 17 /* EXTO */
#pragma intvect DefaultIRQHandler 18 /* EXT1 */
#pragma intvect DefaultIRQHandler 19 /* EXT2 */
#pragma intvect DefaultIRQHandler 20 /* EXT3 */
#pragma intvect DefaultIRQHandler 21 /* EXTA4 */
#pragma intvect DefaultIRQHandler 22 /* EXT5 */
#pragma intvect DefaultIRQHandler 23 /* EXT6 */
#pragma intvect DefaultIRQHandler 24 /* EXT7 */
#pragma intvect DefaultIRQHandler 25 /* EXT8 */
#pragma intvect DefaultIRQHandler 26 /* EXTO9 */
#pragma intvect DefaultIRQHandler 27 /* EXT10 */
#pragma intvect DefaultIRQHandler 28 /* EXT11 */
#pragma intvect DefaultIRQHandler 29 /* EXT12 */
#pragma intvect DefaultIRQHandler 30 /* EXT13 */
#pragma intvect DefaultIRQHandler 31 /* EXT14 */
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#pragma intvect DefaultIRQHandler 32 /* EXT15 */
#pragma intvect DefaultIRQHandler 33 /* CANO */
#pragma intvect DefaultIRQHandler 34 /* CAN1 */
#pragma intvect DefaultIRQHandler 35 /* PPGO */
#pragma intvect DefaultIRQHandler 36 /* PPG1 */
#pragma intvect DefaultIRQHandler 37 /* PPG2 */
#pragma intvect DefaultIRQHandler 38 /* PPG3 */
#pragma intvect DefaultIRQHandler 39 /* PPG4 */
#pragma intvect DefaultIRQHandler 40 /* PPG5 */
#pragma intvect DefaultIRQHandler 41 /* PPG6 */
#pragma intvect DefaultIRQHandler 42 /* PPG7 */
#pragma intvect DefaultIRQHandler 43 /* PPGS8 */
#pragma intvect DefaultIRQHandler 44 /* PPG9 */
#pragma intvect DefaultIRQHandler 45 /* PPG10 */
#pragma intvect DefaultIRQHandler 46 /* PPG11 */
#pragma intvect DefaultIRQHandler 47 /* PPG12 */
#pragma intvect DefaultIRQHandler 48 /* PPG13 */
#pragma intvect DefaultIRQHandler 49 /* PPGl4 */
#pragma intvect DefaultIRQHandler 50 /* PPG15 */
#pragma intvect Timer_ IRQ Handler 51 /* RLTO */
#pragma intvect DefaultIRQHandler 52 /* RLT1 */
#pragma intvect DefaultIRQHandler 53 /* RLT2 */
#pragma intvect DefaultIRQHandler 54 /* RLT3 */
#pragma intvect DefaultIRQHandler 55 /* PPGRLT */
#pragma intvect DefaultIRQHandler 56 /* ICUO */
#pragma intvect DefaultIRQHandler 57 /* ICUl */
#pragma intvect DefaultIRQHandler 58 /* ICU2 */
#pragma intvect DefaultIRQHandler 59 /* ICU3 */
#pragma intvect DefaultIRQHandler 60 /* ICU4 */
#pragma intvect DefaultIRQHandler 61 /* ICU5 */
#pragma intvect DefaultIRQHandler 62 /* ICU6 */
#pragma intvect DefaultIRQHandler 63 /* ICU7 */
#pragma intvect DefaultIRQHandler 64 /* OCUO0 */
#pragma intvect DefaultIRQHandler 65 /* OCU1 */
#pragma intvect DefaultIRQHandler 66 /* OCU2 */
#pragma intvect DefaultIRQHandler 67 /* OCU3 */
#pragma intvect DefaultIRQHandler 68 /* OCU4 */
#pragma intvect DefaultIRQHandler 69 /* OCU5 */
#pragma intvect DefaultIRQHandler 70 /* OCU6 */
#pragma intvect DefaultIRQHandler 71 /* OCU7 */
#pragma intvect DefaultIRQHandler 72 /* FRTO */
#pragma intvect DefaultIRQHandler 73 /* FRT1 */
#pragma intvect DefaultIRQHandler 74 /* IICO */
#pragma intvect DefaultIRQHandler 75 /* IIC1 */
#pragma intvect DefaultIRQHandler 76 /* ADC */
#pragma intvect DefaultIRQHandler 77 /* ALARMO */
#pragma intvect DefaultIRQHandler 78 /* ALARMI1 */
#pragma intvect DefaultIRQHandler 79 /* UARTO RX */
#pragma intvect DefaultIRQHandler 80 /* UARTO TX */
#pragma intvect DefaultIRQHandler 81 /* UART1 RX */
#pragma intvect DefaultIRQHandler 82 /* UART1 TX */
#pragma intvect DefaultIRQHandler 83 /* UART2 RX */
#pragma intvect DefaultIRQHandler 84 /* UART2 TX */
#pragma intvect DefaultIRQHandler 85 /* UART3 RX */
#pragma intvect DefaultIRQHandler 86 /* UART3 TX */
#pragma intvect DefaultIRQHandler 87 /* Main Flash memory interrupt */
#pragma intvect DefaultIRQHandler 88 /* Sat. Flash memory interrupt */
K

DefaultIRQHandler ()

WwWWw.Ccypress.com
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This function is a placeholder for all vector definitions. Either use
your own placeholder or add necessary code here.

*/

__interrupt

void DefaultIRQHandler (void)

{

~ DI(O): /* disable interrupts */
while (1)
__wait nop(); /* halt system */

}

The level for the interrupt in the example above is set to 2. Because the global level threshold is set to 7 by the main
program, you can choose any other number between 0 and 6.

Note that a prototype of your Interrupt Routine has to be defined as well as the vector of this routine.

Compiling the Project
Because of the usage of the “Template Project”, you now can compile this example at this moment. No other settings
have to be done.

There are two ways to build to the whole project data. Either choose Project > Build or click the button in the circle in
the illustration below:

I 1 1 I
If no errors occur, the following message should be displayed in the lower window:

Now building...

—————————————————— Configuration: Led.prj - Debug------------------—-
Start.asm

Main.c

vectors.c

Mb96300.asm

Now linking...

<Your Path>\LED\ABS\Template.abs

Now starting load module converter...

<Your path>\LED\ABS\Template.mhx
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Assume you have forgotten to type the last ‘;’ in the “Main.c” file. Then the message will look like the following:

Now building...

—————————————————— Configuration: Led.prj - Debug-----------"-------—-
Start.asm

Main.c

*** <Your path>\led\src\main.c(48) E4062C: syntax error near }'
vectors.c

Mb96300.asm

To move quickly to the place where the error was found, simply double click the line with the red error code. The error
containing line will then be highlighted red in the code window.

4 Starting Debugging
Executing the Program

4.1 Enter Debugging Mode

After a successful project built you can enter the debugger mode via three different interfaces depending on your
hardware set up:

m  PC-COM-Port (RS232)
m  LAN Interface

= USB Port

By double clicking on the correct connection type of the Debug dependency in the Project window (*.sup-files), your
PC will connect to the MB2198 Emulator and the Softune Workbench will enter the Debugging Mode. Please refer to
the Installation Guide (Emulator System MB2198-01 Installation Guide (002-05547)), for detailed information.

After a successful connection the Softune Workbench will look like this:

WWW.CYpress.com Document No. 002-05555 Rev. *B 10
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4.2

4.3

5.1

2 SOFTUNE Workbench - led : Debug - [START.ASM]
2] Ele Edt Wiew Project Debug Setup Window Help

=181
~=18]x|

] =2 = | e T e ] e

B el Elelol & 20| 2lEo|a| s

[l=d ~][Detug

=831 Workspaceled

=B led.abs - “led.prj” [Debug]
(-2 Source Files
LA Maine
[ mbosz00.asm
[ START.ASM
o [6) vectors.c
(2 Include Files
(- Dependencies
158 Debug
- i MB2198-01_COML.sup
- M MB2198-01_LAN.sup
i B MB2198-01_USB.sup
[&l) Simulator.sup

el

771
172
73
74
175
176
77
k-H
779
T80:
T8L:
82
83
T84:
785
86
87
88
789
790
791
792
793
794:

.SECTION CODE START, CODE, ALIGH=1

; 6.2 Program start (the reset vector should point here)

start:
NOP : This NOP is only for debugging. On debugger the IP
: {instruction pointer) should point here after reset

; 6.3 "NOT RESET YET" WARNING

notresetyet:
NOP : read hint below!!!!!!!
; If the debugger stays at this NOP after download, the controller has

; not been reset yet. In order to reset all hardvare registers it is
; highly recommended to reset the controller.

; Howewer, if no reset wector has been defined on purpose, this start
; address can also be used.

; This mechenism is using the .END instruction at the end of this mo-
; dule. It is not necessary for controller operation but improves

; security during debugying (mainly emulator debugger).

; If the debugger stays here after a single step from label " start”

No Error.

[Targetfile load succeed.

CASoftunelsample\Smpl16YlediABSYled.abs
Now starting load module converter...
C:\Softunelsample\Smpl16ilediABSiled.mhx

785: ; to label "notresetyet”, this note can be ignored.
196
797
798: ; 6.4 Initialisation of processor status
799 _I
B00: AND CCR, #0x80 ; disable interrupts
% B0L: MOV ILM,#7 : set interrupt lewvel mask to ALL
80z: MOV RP, #REGEANK ; set register bank pointer
B03:
B804
805: ; 6.5 Set clock ratio [ignore subclock)
B06:
j% B807: MOVN &, #0 : set bank 0 in DTE for the case that
808: MoV DTE, & ; start-up code was not jumped by reset
B09:
8l0: #if CORECLOCKSPEED != NOCLOCK || S¥SZCLOCKSPEED != NOCLOCE
8ll: # 1if CORECLOCESPEED > MAINCLOCK || SYSZCLOCKSPEED > MAINCLOCE ; PLL iz selected
4) B8lz: MOVW PLLCE, #PLLMULTIPLIER : set PLL multiplier
Bl3:
<BC 3 R14: # if CNRECLACKSPREN == PLLCLACK _}ILI
CrPsCiCOnCzlOviCc
START.ASM =
Now linking...

[pEBUG [FMC16Fs_EvelEML | Wm‘fpéauna?

Note, that the interface has to be determined only once. Later you can choose the menu Debug > Start debug to

enter this mode.

Executing the Program

Now choose Debug > Run > Go, press F5 or click the button. Look at the Starter Kit. A “scrolling” LED has to

be flashing on the Board.

To halt the execution, choose Debug > Abort or click the @I button (Note that this button is only active in execution

mode). The emulator system now is being halted. The execution can be continued by entering the “Go”-Mode again.

Ending the Debugging
To end the debugging just choose the menu Debug > End debug.

Closing the Project

Saving the Project Data

Last steps

To save the project data choose File > Close Workspace.

Then the following pop up window will occur.

WwWWw.Ccypress.com
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6.2

6.3

softune9n? x|

i 10208 Save changes ko project?
C:hSaoftunelsamplet Smpll6tedtled wsp

Mo | Zancel |

Click “Yes”. Afterwards you can close the Softune Workbench.

Note, that in the next start of the Workbench, your new LED-Project will occur in the menu list File > Recent
Workspace File. By simply clicking to “Led.wsp”, the whole project will open again.

Debugging
A Short Assortment Of Some Dubugger Functions

Break Points
You can set break points in your compiled code to force the execution to stop at these points.

Therefore enter the debugger mode. In general the code of the Start.asm file is displayed. You can easy display the
code of your Main.c file by double clicking it in the Workspace window. Beside each command an arrow and a circle

is displayed: o

Clicking in the circle sets a break point. Depending on the selected break point type, a differently coloured 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: ':Dx
Clicking to this circle again releases the break point.

If you now start the execution, the CPU will halt on this break point. The actual line gets a yellow background colour.
Now you see the flag state of the status register just under the project window.

The execution of course can be continued again by entering the run mode.
Mixed Display
Sometimes it is useful to see the compiled code together with the C source.

To display this enter the debugger mode, open the file to observe and click on the right mouse button just over the
code window. A pop up window with the entry “Mix display” has to be selected. The code window now will look like
this:

19: woid init_timer(woid) A% initialigation function for le-bit timer */
20z
21: TMELED = 0=x6ld?: A* set reload walue 25000 x 2us == S0ms */
é,> Fa0000: LBGGZAT61 MO I:62,#6147
22: TMC3ED = 0xl&lb; A% prescaler Z,0us at 16 MHz +/
é,) Fa0004: 56601EB1S8 MOV I:60,#181E
23}
D FRO000E: 66 FETF
24:

Note that now the break points can be set exactly to the regarding CPU Op Code.

Monitoring Variables

To watch the content of a variable during stopped execution, choose View > Watch. A small new window will open.
Go with the mouse pointer into it and press the right mouse button. Then choose Set... . Enter now the name of the
variable. It will then be displayed with its name and its value in the Watch-Window.

To change the radix notation of the value, select the variable and click on the right mouse button. The menu content
Radix offers now display in Binary, Octal, Decimal, and Hexadecimal formats.
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6.4 Monitoring the CPU Registers

To monitor the CPU registers, choose View > Register. A small window with all CPU registers and their contents will
open then.

6.5 Monitoring Memory

To observe memory contents, choose View > Memory. Then a small dialog window will open. You can enter the start
address of the memory to be displayed.

Then a new Hex-List-Window will open. With the scroll bar you can change the view to any other address.

7 Miscellaneous

Remarks And Hints

7.1 View Mode of the Editor

o5 4{ When starting the Softune Workbench Software for the first time, the
text editor has some default viewing settings, which can be switched

25 void 1I'Ilt_|]l]|"t5(l.ll]1[|]\.|.r off. Source codes will look like in the left picture.

26 |{}
27 DDRBA = ﬂxFF;“‘ - You can disable the viewing of the tabulators, Return signs, and the
a8 PDREA = @x00;"" -~ End-of-File delimiter by clicking on the right mouse button just over the

oQ }‘l' text window. Then a large context menu will open.
30|

Choose Customize. Then the following new window will occur:

5
View | view |
lr; : —Wiew
W e HED
WITab Lag: =]
EOF
[w] Line: Murnber Errar: !l
Fuler
[vAuta Indent | — Emphaziz Characters———
C Kewword
S Keyword L Al-
Azzembly: |
Tab Size: |4— - Y -
Eont... |
ak. I Cancel

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

7.2 Renaming the Abs-File
To change the name of the Abs-File, choose Project > Setup Project. The following window will be displayed:
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Setup Project il

Target of zetting; General | MCL I C Eu:nmpilerl .ﬁ.sseml:-lerl Linker I Libirari_4 | "I
= ™| Bemoye this file fram target of build

=R = =i

Froject:

IE:'\.S oftunehzampledSmpll By led'ed. pri

Project Tupe: Funczion call interface:
IL:::admnduIe[.-’-‘-.BS] j IStau:k argument passing j

T argeffile Mame;
Ileu:l.al:us

— Output Directory
T argetfile Directony:

I.-’-'-.BS'\ Browsze. ..

Objectfile Directany:
IEIEJ"-. Browse. ..

Liztfile Directony:

ILST"-. Browse...

il

| k. I Cancel | Amply |

In the text bar Targetfile Name you can edit the entry. Note that the new name always must have the extension
“.abs”.

7.3 Reference Settings for the LED-Project
Use the following default setting for MB96F348 in case of troubles.

General:

Project: <Your Path>\LED\Led.prj
Project Type: Loadmodule(ABS)
Target Name: led.abs (Template.abs)
Targetfile Directory: ABS\

Objectfile Directory: OB\

Listfile Directory: LST\

MCU:

Chip Classification: FMC16FX

Target MCU: MB96F348HSA
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C Compiler:
Category: General
Outputs debug information
Warning Level: Level 3
Creates an assembly list file
Control of default option file
Other Option: -INF srcin —T p,-B
Category: Optimize
Speed Optimize
Category: Language
In-line expansion of the function which qualified by ‘__interrupt’
Treat as ‘&volatile’ the variable which qualified by *__io’
Language specification level: ANSI + CYPRESS extension

Category: Target Depend
Memory Model: Medium

Assembler:

Category: General

Outputs debug information
Warning Level: Level 2
Control of default option file
Category: Output List
Creates a list file
Outputs information list
Outputs source list
Outputs section list
Outputs include list

Line: 60
Column: 100
Tab: 8

Macro Development Department List:  OBJ

Linker:
Category: General

Outputs debug information
Warning Level: Level 2

Control of default option file
Other Option:-Xset_rora

Category: Disposition/Connection*
Auto Disposition: Mode 2
RAM-Start Address: 002000
RAM-End Address:  007FFF
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ROM1-Start Address: DE0O00O
ROM1-End Address: DE7FFF
ROM2-Start Address: DF0000
ROM2-End Address: DF7FFF
ROM3-Start Address: F80000
ROM3-End Address: FFFFFF

Setup Section — Specify in Address:
CONST/Const/WORD=HFF8000

Category: Register Bank
BankO
Note: This setting is for MB96F348. Please refer to the device specification if you are using a different MCU.

Category: General

Outputs debug information
Control of default option file

Converter:

Absolute module converter is started
Control of default option file
Output Data Format: Motorola S Format

Debug:

Category: Setup
Setup Name List:
MB2198-01_COMn (n=1, 2, 3, 4)
MB2198-01_LAN
MB2198-01_USB
Simulator

8 Installing LAN

This Chapter Describes How To Install The Lan Interface

8.1 Overview

The emulator MB2198-01 is equipped 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

Using the Cypress LAN-remote controlled debug facility,

®  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
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8.2 Configuring the LAN Adapter
1. Refer to 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
F

=) »

Eﬁ Eragrams ¥

i= Softune w3 *|&& FFMC-16 Fa mily Softune Warkbench Tool * |5 Lan Addr

‘ = b (= Hel » % Monitar Load
: Documents * elp h onitor Loader

al . —_ . . 1
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. Set the unique IP address given from your network manager. This is a very important point, every |IP-address
within a network has to be unique.

Check the Port address: must be 5001
8. Make settings valid by ,Set*, and reset the emulator when prompted
9. Close Program ,LAN Address*

~

= =10 =]
File  “%iew Help

sz 2

—Setting of ICE

ICE Name: MEZ147-01 j

—MAC address

Eind
’7 {* Uniwersal {" Local
Tniversal address: IDD:I:”:':I:'E:J'F:DB:‘E"2

Loocal address: I

IP addrass: |l4l.18?.6.82

Port address: IEEIEIl

Subnet Mash: |255_255.255_n
Communication. . - | Bead Set
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TMs»

8.3 Configuring Operating System “Windows
1. 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!)

N

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

Edit file services and add the following line:

fjicesv 5001/tcp # Cypress emulator

| =10x
File Edit Format Help

w Copyright (o) 1993-1999 Hicrosoft Corp. 1=
#

# This file contains port numbers for well-known Services defined by IANAL

# L
# Format:

#

# <gervice name> <port nwabers/<protocol>  [aliases...] [#<contment ]

#

echo Titop

echo 7/ udp

discard 9/top sink null

discard 9/ udp sink null

aystat 11/top users #Active users

syatat li/tocp users flotive users

dayt ime 13/tcp

dayt ime 13/ udp

gqotd 17/top quote fiouote of the day

gotd 17/ udp quote fiouote of the day

chargen 19/top tLybst sSource fiCharacter generator

chargen 19/ udp tLybst source fiCharacter generator

ftp-data Z0/tep #FTP, data

ftp z1/tep #FTP. control

telnet 23/tep

St p ZE/top mail #3imple Mail Transfer Protocol

time ITitep timserver

time 37 udp timzgerver

rlp 390 udp resource fiResource Location Protocol

fiicesv 5001/ tep |

Kl Ay

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. Inthat 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. .txt, to
your file. To be sure, use quotation marks for the filename:
File save as: "services”

WWW.CYpress.com Document No. 002-05555 Rev. *B 18



o CYPRESS

g~ EMBEDDED IN TOMORROW™ F2MC-16FX Family, Emulator System MB2198

>

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
& =10 %]
File Edit Format Help
[¢ copyright (=) 1993-1999 Microsoft Corp. 2]
#
# Thiz iz a sample HOITS f£ile used by Microsoft TCER/IP for Windows.
#
# Thizs file contains the mappings of IP addresses to host namez. Each
# entry should he kept on an individual line. The IP address should
# he placed in the first column followed by the corresponding host name.
# The IP address and the host name should he separated hy at least one
# =zpace.
#
# Additionally, comments [(Such as these] way be inserted on individual
# lines or following the machine name denoted by a '#' svmbol.
#
# For example:
#
# 102.54.94,97 rhino.acme.com # source server
# 38.25.63.10 X . ACINE . SO # x client host
127.0.0.1 localhost
141.187.6.582 Erulator
>
< o 4

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 be 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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A =10J x|
File Edit Format Help
# |
# HBEGIN ALTERMATE
# HINCLUDE %\ localsrvhpublich lmhosts
# HINCLUDE “S“rhino‘\publich lmhosts
# HEND ALTERMATE
#
# In the above example, the "appname™ Server cohntains a special
# character in itz namwe, the "popular™ and "localsrvw™ Zerver names are
# preloaded, and the "rhino™ server name is specified 2o it can he used
# to later HINCLUDE a centrally maintained lmwhosts f£ile if the "localsev"
# system iz unavailable.
#
# Note that the whole file is parsed including comments on each lookup,
# =0 keeping the nuwber of cormwents to a miniwum will improwve performance.
# Therefore it is not advisable to simply add lmhosts file entries onto the
# end of this file.
141.1587.6.82 fiiecsv
141.1587.6.82 Emulator
-
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 be sure, use quotation marks for the filename:
e.g. File save as: ”Imhosts” (or Imhosts.sam)

8.4 Checking the network-connection
Disconnect serial RS232 (or USB) cable from Emulator and try to find the emulator:

®  Open DOS-Window (or open RUN (“Ausfiihren” in german WindowsTM) in the Start-Menu)

®  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.

8.5 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, e.g.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 works, 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:

5 ] N [=] B
Microsott wWindows 2000 [Version 5.00.2195] N
(C) Copyright 1985-2000 Microsoft Corp.

c:hsping 141.187.6.82
Pinging 141.187.6.82 with 32 hbytes of data:

Reply from 141.187.6.82: hytes=32 time<l0ms TTL=A4
Reply from 141.1B7.6.82: hytes=32 time<lOms TTL=64
Reply from 141.187.6.82: bytes=32 time<lOms TTL=64 i
Reply from 141.1B7.6.82: hytes=32 time<lOms TTL=64

Ping statistics for 141.187.6.82:

Packets: Sent = 4, Received = 4, Lost = 0 (0% Toss),
Approximate round trip times dn milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

c:\>ping Emulator
Finging Emulator [141.187.6.82] with 32 hytes of data:

Reply from 141.187.6.82: bytes=32 time<llms TTL=64
Reply from 141.187.6.82: hytes=32 time<lOms TTL=64
Reply from 141.1B7.6.82: hytes=32 time<lOms TTL=54
Reply from 141.187.6.82: hytes=32 time<l0ms TTL=A4

Ping statistics for 141.187.6.82:

Packets: Sent = 4, Received = 4, Lost = 0 (0% Toss),
Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = Oms, Awerage = Oms

coh

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

= N [=] S
M1crosott Windows 2000 [version 5.00.2195] =~
(C) Copyright 1985-2000 Microsoft Corp.

c:hrping 141.187.6.82
Pinging 141.187.6.82 with 32 bhytes of data:

Request timed out.
Request timed out.
Request timed out.
Request timed out.

Ping statistics for 141.187.6.82:

Packets: Sent = 4, Recelwed = 0, Lost = 4 {100% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

c

8.6 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.
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X

Fleasze select device type,

— Tupe

Device Mame: 4

— Detail

Host |1 41.187.6.82 >

Nickname

cgsck [ mew> | fnen | | OFIP

WWW.CYpress.com Document No. 002-05555 Rev. *B 22



A
s

-

CYPRESS

EMBEDDED IN TOMORROW™

F2MC-16FX Family, Emulator System MB2198

Document History

Document Title: AN205555 - F2MC-16FX Family, Emulator System MB2198

Document Number: 002-05555

Revision ECN Orig. of Change Submission Date Description of Change
b - NOFL 12/14/2006 Initial Release
*A 5080524 NOFL 03/10/2016 Migrated Spansion Application Note from MCU-AN-300217-E-
V10 to Cypress format
*B 5868913 AESATP12 08/31/2017 Updated logo and copyright.

WwWWw.Ccypress.com

Document No. 002-05555 Rev. *B

23



o CYPRESS

g~ EMBEDDED IN TOMORROW™ F2MC-16FX Family, Emulator System MB2198

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

ARM® Cortex® Microcontrollers ~ cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive Cyp ress Develo per Commun ity
Clocks & Buffers cypress.comiclocks Forums | WICED IOT Forums | Projects | Videos | Blogs |
Interface cypress.com/interface Training | Components

Internet of Things cypress.com/iot Technical Support

Memory cypress.com/memory

Microcontrollers cypress.com/mcu cypress.com/support

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless Connectivity cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.

)

o Cypress Semiconductor
v ol CYP R E S s 198 Champion Court
A San Jose, CA 95134-1709

N 4 EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2006-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries,
including Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned
by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such
laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with
Cypress governing the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to
sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for
use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for
use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to
make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is
provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.

WWW.CYpress.com Document No. 002-05555 Rev. *B 24


http://www.cypress.com/?id=1062
http://www.cypress.com/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wirelessrf
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/psoc-5lp
http://www.cypress.com/psoc6
http://www.cypress.com/cdc
http://www.cypress.com/forum
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

	1 Introduction
	2 Getting Started
	2.1 Copying the “template” directory
	2.2 Adjusting the project files
	2.3 Adjusting Linker Settings
	2.4 MCU change
	2.4.1 Choosing “Yes”
	2.4.2 Choosing “No”


	3 Creating the Project
	3.1 Opening the Softune Workbench
	3.2 Entering the code
	3.2.1 Main.c
	3.2.2 Vectors.c

	3.3 Compiling the Project

	4 Starting Debugging
	4.1 Enter Debugging Mode
	4.2 Executing the Program
	4.3 Ending the Debugging

	5 Closing the Project
	5.1 Last steps

	6 Debugging
	6.1 Break Points
	6.2 Mixed Display
	6.3 Monitoring Variables
	6.4 Monitoring the CPU Registers
	6.5 Monitoring Memory

	7 Miscellaneous
	7.1 View Mode of the Editor
	7.2 Renaming the Abs-File
	7.3 Reference Settings for the LED-Project

	8 Installing LAN
	8.1 Overview
	8.2 Configuring the LAN Adapter
	8.3 Configuring Operating System “WindowsTM”
	8.4 Checking the network-connection
	8.5 Troubleshooting
	8.6 Softune Workbench

	Document History
	Worldwide Sales and Design Support
	Products
	PSoC® Solutions
	Cypress Developer Community
	Technical Support



